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June 18, 2010 
 

—VIA ELECTRONIC FILING— 
 
 
Burl W. Haar 
Executive Secretary 
Minnesota Public Utilities Commission 
121 7th Place East, Suite 350 
St. Paul, MN  55101 
 
RE: SITE PERMIT COMPLIANCE FILING 

ASSESSMENT OF THE TRITIUM MONITORING PROGRAM AND 
COMPREHENSIVE SURFACE INVESTIGATION OF WELLS FOR THE 
EXTENDED POWER UPRATE - PRAIRIE ISLAND NUCLEAR GENERATING 
PLANT  - DOCKET NO. E002/GS-08-690 

 
Dear Dr. Haar: 
 
Northern States Power Company, a Minnesota corporation (“Xcel Energy” or the 
“Company”) submits this filing in compliance with the Minnesota Public Utilities 
Commission (the “Commission”) December 18, 2009 ORDER APPROVING THE 
SITE PERMIT ISSUED BY THE COMMISSION IN DOCKET NO. E002/GS-08-690.   
 
In this filing, we provide our assessment of the tritium monitoring program, 
including background on the evolution of the program as well as a discussion of 
the current program - including historical data and graphs.  The filing also provides 
a comparison of Prairie Island’s Special Tritium Monitoring Program to the 
Nuclear Energy Institute’s Groundwater Protection Initiative Guidelines, and 
discusses recent modifications to the program.  The filing also addresses 
recommendations for future modifications to the program. 
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Copies of this filing have been served on the attached service list. If you have any 
questions or would like to discuss this filing in greater detail, please call me at: 612-
330-5641 or brian.r.zelenak@xcelenergy.com. 
 
Sincerely, 
 
/s/ 
 
Brian R. Zelenak 
Manager, Regulatory Administration 
 
Attachment 
cc: Service List 
 
 
 

mailto:brian.r.zelenak@xcelenergy.com
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In the Matter of the Application of 
Northern States Power Company, a 
Minnesota Corporation, for an LEPGP 
Site Permit for the Prairie Island Nuclear 
Generating Plant Extended Power Uprate 
 

Docket No. E-002/GS-08-690

XCEL ENERGY’S 
COMPLIANCE FILING: 

ASSESSMENT OF THE TRITIUM 
MONITORING PROGRAM AND 
COMPREHENSIVE SURFACE 

INVESTIGATION OF WELLS AT 
THE PRAIRIE ISLAND NUCLEAR 

GENERATING PLANT 

INTRODUCTION 

Northern States Power Company, a Minnesota corporation (“Xcel Energy” or the 
“Company”) submits to the Minnesota Public Utilities Commission (the 
“Commission”) this compliance filing in the above-referenced matter.  This filing is 
being made pursuant to the December 18, 2009 Order and Site Permit issued by 
the Minnesota Public Utilities Commission (“Commission”) in Docket No. 
E002/GS-08-690. 
 
Paragraph 5.B.d of the above referenced Order approves the Large Energy Power 
Generating Plant Site Permit for the proposed extended power uprate of the Prairie 
Island Nuclear Generating Plant (“PINGP”) on the condition the Company 
conduct a comprehensive surface investigation in and around wells P-10, MW-7 
and MW-8, and consider the installation of other monitoring wells in and around 
the area of wells MW-7 and MW-8.  Paragraph IV.H of the Site Permit expands on 
condition specified in Paragraph 5.B.d of the Order.  Paragraph IV.H directs Xcel 
Energy to file within 6 months of the date of the Order (June 18, 2010) an 
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assessment of the existing tritium monitoring program at the PINGP. The 
paragraph indicates the assessment shall include, at a minimum: 

 
1) a description of the current PINGP Tritium Monitoring Program and 

historic data; 
2) a comparison relative to the NEI guidelines; 
3) the PINGP's involvement and participation in industry initiatives 

regarding tritium monitoring; 
4) a discussion of the discharge of sump water to the land-locked area; and 
5) proposed modifications to the existing program.  
 

Paragraph IV.H goes on to state that the assessment is to address issues on 
monitoring technology, the number of wells to be monitored, the location of the 
wells, the frequency of the sampling of the wells, field and laboratory 
methodologies, detection limits, and that the assessment should also address 
opportunities to increase/improve the availability of public information and public 
relations regarding the tritium testing program and results. Lastly, the paragraph 
states that the Company shall involve the Minnesota Department of Health 
(“MDH”) in developing its plan and shall provide MDH a copy of its compliance 
filing to the Commission. 
 
This filing is organized as follows: 
 

Section 1 – Description of the Current Tritium Monitoring Program and 
Historical Data 

Section 2 – A Comparison of Prairie Island’s Tritium Monitoring Program 
to the NEI Groundwater Protection Initiative Guidelines 
(including a discussion of PINGP’s involvement and 
participation in industry initiatives) 

Section 3 –  Discharge of Sump Water to the Land-Locked Area 
Section 4 –  Proposed Modifications to the Tritium Monitoring Program 

 
Section 1 - Description of Current Tritium Monitoring Program and Historic 

Data 
 
Since the early 1970’s, Xcel Energy has been actively monitoring and sampling for 
tritium as required by the NRC guidelines.  The tritium monitoring results are 
reported to the Nuclear Regulatory Commission (“NRC”) in our annual 
Radiological Environmental Monitoring Program (“REMP”) report.  The REMP 
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program monitors the levels of radioactivity in the air, terrestrial and aquatic 
environments in order to assess the impact of the plant on its surrounding 
communities.  Copies of all REMP reports since 1973 were provided in Response 
to Information Request No. 6 in Docket No. E002/CN-08-509. 
 
In addition to the REMP monitoring program at Prairie Island, which includes 
aquatic monitoring for tritium, in 1989 a special tritium monitoring program was 
established following the detection of tritium in a residential well south of the 
plant. Our special/current tritium monitoring program at Prairie Island, as well as 
the programs at other nuclear reactors in the U.S., has continued to develop and 
evolve over time.  Changes have included strategically locating new wells to 
monitor the progression of ground water, increasing the sampling frequency of 
select existing wells and utilizing different laboratories with enhanced tritium 
detection capabilities.  The most recent changes to the current tritium monitoring 
program were the addition of additional on-site sampling points as a result of our 
implementation of the Nuclear Energy Institute’s (NEI”) Groundwater Protection 
Initiative (“GPI”) and the increased sampling frequency of 7 on-site wells as a 
result of concerns expressed in the above mentioned Commission docket and the 
GPI. 
 
In addition to the tritium monitoring conducted by the PINGP for the Annual 
REMP report and our special tritium monitoring report, which is included as an 
Appendix to the REMP report, both the State of Minnesota and the State of 
Wisconsin maintain radiation monitoring programs that include monitoring for 
tritium near the plant.  Both of these State programs are further discussed later in 
this report. 
 
Current Special Tritium Monitoring Program 
 

A. Sampling Methodology 
 

The methodology employed in the special tritium monitoring program is to take 
grab samples at various locations, e.g. wells, rain water run-off, snow, and to send 
the samples to off-site independent lab for analysis.  The results of the analyses are 
provided to Xcel Energy by the independent labs and the Company incorporates 
those results in the REMP report.  Figure 1 of Appendix A identifies the on-site 
well locations. 
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B. Location of Sampling Points 
 
The Special Tritium Monitoring Program at Prairie Island has 53 sampling points 
for tritium including on-site ground water wells, off-site ground water wells, surface 
water and storage tank sampling points.  The Company currently monitors 24 on-
site wells (Table 1), 13 off-site wells (Table 2) and 11 surface water and 5 storage 
tank sample points (Table 3) for tritium levels.  Figures 1 through 4 of Appendix A 
indicate the current on and off-site well monitoring locations. 
 

C. Frequency of Sampling 
 
The frequency of sampling the various tritium monitoring sample point locations 
varies by well: it can be monthly, quarterly1, seasonally, or annually.  Tables 1 
through 3 identify the current frequency of sampling at each well.   Generally given 
the slow speed of groundwater flow beneath the surface of the Prairie Island site 
(50 feet per year) an annual frequency is adequate to detect the progression of 
elevated levels of tritium if a leak or a spill occurs.  The frequency of sampling at a 
particular well can be modified based on a number of factors including, the level of 
tritium detected, the site hydrology (which direction ground water is flowing) and 
the potential for elevated levels to be detected. 
 

D. Lower Limit of Detection 
 
The on-site laboratory at the PINGP has the ability to detect tritium levels as low 
as approximately 1,000 pCi/L.  We also utilize two independent off-site test 
facilities with differing lower levels of detection.  The Environmental, Inc. lab in 
Illinois can detect tritium levels as low as approximately 180 pCi/L and the 
University of Waterloo Laboratory in Canada can detect tritium levels as low as 
approximately 19 pCi/L.  Per the requirements of our Off-Site Dose Calculation 
Manual, (“OCDM”) the Environmental Lab is utilized for the testing associated 
with the REMP and we use the Waterloo lab with its lower level of detection to 
analyze the samples reported in our Special Tritium Monitoring Program. 

 

                                                 
1 Quarterly samples equate to 3 times per year.  The “winter” season was dropped due to weather and ice 
conditions. 



 

Table 1:  On-Site Wells 
Special Tritium Monitoring Program 

 

 

SAMPLE 
POINT 
CODE 

LOCATION FREQUENCY OF 
SAMPLING 

LOWER LIMIT OF 
DETECTION 

P-10 See Figure 1 Monthly 19 pCi/L 
MW-7 See Figure 1 Monthly 19 pCi/L 
MW-8 See Figure 1 Monthly 19 pCi/L 
P-9* Plant well # 2 Quarterly 180 pCi/L and 19 pCi/L 
P-5 See Figure 1 Quarterly** 19 pCi/L 
P-11 See Figure 1 Annually 19 pCi/L 
P-2 See Figure 1 Quarterly** 19 pCi/L 
P-3 See Figure 1 Quarterly** 19 pCi/L 
P-6 See Figure 1 Quarterly** 19 pCi/L 
P-7 See Figure 1 Annually 19 pCi/L 

PZ-1 See Figure 1 Annually 19 pCi/L 
PZ-2 See Figure 1 Annually 19 pCi/L 
PZ-4 See Figure 1 Annually 19 pCi/L 
PZ-5 See Figure 1 Annually 19 pCi/L 
PZ-7 See Figure 1 Annually 19 pCi/L 
PZ-8 See Figure 1 Quarterly** 19 pCi/L 

MW-4 See Figure 1 Quarterly** 19 pCi/L 
MW-5 See Figure 1 Quarterly** 19 pCi/L 
MW-6 See Figure 1 Annually 19 pCi/L 
P-26 Prairie Island Training Center well Annually 19 pCi/L 
P-30 Environmental lab well Annually 19 pCi/L 
SW-3 Condensate Transfer pump well Annually 19 pCi/L 
SW-4 New Administration Building well Annually 19 pCi/L 
SW-5 Plant Screenhouse well Annually 19 pCi/L 

* Well P-9 is monitored as part of the REMP and the Special Tritium Monitoring Program.  
REMP program uses a lower level of detection of 180 pCi/L and the Special Tritium Monitoring 
Program has a lower level of detection of 19 pCi/L. 
** Well monitoring frequency was recently changed from Annually to Quarterly. 
Quarterly designation is 3 times per year (Spring, Summer & Fall)   
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Table 2:  Off-Site Wells  
Special Tritium Monitoring program 

 

 

WELL 
CODE 

LOCATION FREQUENCY OF SAMPLING LOWER LIMIT OF 
DETECTION 

P-43* Peterson Farm(Control) Monthly 180 pCi/L and 19 pCi/L 
SW-1 Hanson Farm (Control) Monthly 19 pCi/L 

P-24D* Suter residence Monthly 180 pCi/L and 19 pCi/L 
 

P-8* 
 

Prairie Island Indian 
Community Well 

Quarterly 
180 pCi/L and 19 pCi/L 

REMP P-6 Lock & Dam #3 well Quarterly 180 pCi/L 
REMP P-11 RW Drinking Water well Quarterly 180 pCi/L 

PIIC-02 2077 Other Day Road Annually 19 pCi/L 
PIIC-20 2158 Holmquist Rd Annually 19 pCi/L 
PIIC-22 1773 Buffalo Slough Rd Annually 19 pCi/L 
PIIC-23 2.7 miles NW of plant Annually 19 pCi/L 
PIIC-26 1771 Buffalo Slough Rd Annually 19 pCi/L 
PIIC-28 1960 Larson Lane Annually 19 pCi/L 
SW-2‡ Shift Technical Advisor 

House Annually 19 pCi/L 

*  Wells P-43, P-24D, and P-8 are monitored as part of the REMP and the Special Tritium 
Monitoring Program.  REMP program uses a lower level of detection of 180 pCi/L and the 
Special Tritium Monitoring Program has a lower level of detection of 19 pCi/L. 
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Table 3: On-Site and Off-Site Surface Water & On-Site Storage Tanks 
Special Tritium monitoring Program 

 

 

SAMPLE 
POINT 
CODE 

LOCATION SAMPLING FREQUENCY LOWER LIMIT OF 
DETECTION 

ON-SITE SURFACE WATER 

REMP P-5 Mississippi River Upstream Quarterly 180 pCi/L 
REMP P-6 Mississippi River Downstream Quarterly 180 pCi/L 

S-6 Storm Water Runoff Seasonal 19 pCi/L 
S-7 Parking Lot Runoff Seasonal 19 pCi/L 
S-8 P-10 area snow Seasonal 19 pCi/L 
S-9 MW-7/8 area snow Seasonal 19 pCi/L 

OFF-SITE SURFACE WATER  
S-1 Mississippi River upstream Annually 19 pCi/L 
S-2 Recirculation/Intake canal Annually 19 pCi/L 
S-3 Cooling water canal Annually 19 pCi/L 
S-4 Discharge Canal (end) Annually 19 pCi/L 
S-5 Discharge Canal (midway) Annually 19 pCi/L 

 
ON-SITE STORAGE TANKS 

Septic System Storage tank Monthly 19 pCi/L 

11 CST Storage tank Seasonally 19 pCi/L 
21 CST Storage tank Seasonally 19 pCi/L 
22 CST Storage tank Seasonally 19 pCi/L 
Unit 1 

Demineralizer 
Header 

Storage tank Seasonally 
19 pCi/L 

Tritium Monitoring History of Prairie Island 
 
 A. Prairie Island Plant Monitoring 
 
Since approximately 1973, Xcel Energy has been actively monitoring and sampling 
for radiological releases, including tritium, as required by the NRC guidelines. In 
addition, Xcel Energy collected three years of data prior to the start up of Prairie 
Island in order to establish a baseline of already existing levels of radionuclides. 
Background tritium levels prior to the plant being built (from 1970 to 1973) 
decreased from an annual average of 1,020 pCi/L to 490 pCi/L. Background 
tritium levels are primarily due to atmospheric fallout from weapons testing.  From 
the period from 1973 to 1988 tritium levels remained at normal background levels.   
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In 1989 elevated tritium levels were detected in a nearby residential (“Suter”) well 
south of the plant. In response, a special tritium monitoring program was 
implemented and Xcel Energy began collecting special well and surface water 
samples in December 1989.  The purpose of the sampling was to assess the impact 
of any tritium possibly leaching into the environment and ground water from the 
Plant – presumably the discharge canal - which is south of the plant between the 
plant and the Suter well.  See Figures 5 and 6 of Appendix A for the 1989 to 
present on-site and off-site tritium sampling results from the special tritium 
monitoring program.   
 
In 1991, we modified how liquid waste was discharged from the plant so that liquid 
waste would be released closer to the end of the discharge canal and into the 
Mississippi River after it passed through the sluice gates.  This change prevented 
any contaminated water from lingering for prolonged periods of time in the 
discharge canal and leaching into the ground water.  After this modification, the 
Suter well experienced declining tritium levels which are now consistent with 
background levels.  Since the special sampling began in 1989, annual average 
tritium levels have shown a downward trend. 
 
In conjunction with the added liquid discharge pipe, we drilled 3 additional 
monitoring wells in 1991; the locations include wells in the vicinity of the reactor 
building and the discharge canal.  Tritium sampling of well P-10 resulted in higher 
than expected levels of tritium (1360 pCi/L), but significantly less than 
Environmental Protection Agency (“EPA”) drinking water standards (20,000 
pCi/L).  Although no leaks were discovered in the existing piping, the Company 
nonetheless replaced the discharge piping from the Auxiliary Building in 1992 with 
a double walled pipe that is constantly monitored for leakage. 
 
In 1994, the Prairie Island Indian Community (“Community”) expressed concern 
over tritium contamination and at their request; the US Geological Survey 
(“USGS”) conducted a review of the water resources near the Community’s land.  
The USGS concluded that “tritium in precipitation, both natural and from nuclear-
devised testing most reasonably explains the tritium in most of the samples.”  The 
report also stated that the tritium concentrations in monitoring wells P-4, P-7 and 
P-10 could not be explained by natural phenomena and that the tritium may have 
been released from the Plant.  
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REMP Monitoring Results Summary 
 
As part of the REMP, river water is collected weekly at two locations; one 
upstream of the plant (P-5) and one downstream at Lock and Dam #3 (P-6).  
Monthly composites are analyzed for gamma-emitting isotopes and quarterly 
composites are analyzed for tritium.  In 2008 and 2009, the gamma-emitting 
isotopes were below detection limits for all samples and no measurable tritium level 
was detected above the concentration level of 178 pCi/L in 2008 and 159 pCi/L in 
2009. 
 
Drinking water is also collected from the City of Red Wing’s drinking water well 
weekly and monthly composites are analyzed for gross beta, iodine-131, and 
gamma-emitting isotopes and quarterly composites are analyzed for tritium.  In 
addition, water is collected at a control well (P-43) and three indicator wells (P-8, 
PIIC Community Center), ((P-9), Plant well No. 2), and ((P-24), Suter well).  In 
2008 and 2009, the gamma-emitting isotopes were below detection limits for all 
samples and no measurable tritium level was detected above the concentration level 
of 181 pCi/L in 2008 and 161 pCi/L in 2009. 
 
Special Tritium Monitoring Results Summary 
 
Overall, and as depicted in Figures 7, 8 and 9 in Appendix A, the results of the 
current wells in the special tritium monitoring program have shown that annual 
tritium level averages have steadily decreased since the special sampling began in 
1989; including all off- and on-site samples, which have remained within range of 
expected background tritium levels - except for samples drawn from wells P-10 and 
MW-8. 
 
While there are short-lived increases in tritium concentrations in certain areas and 
at certain times (e.g. levels in well P-10, have shown a range of fluctuation from 
0.2% to 10.3% of the EPA drinking water limit), these brief increases are well 
within EPA standards.  The Final Environmental Impact Statement estimates an 
annual whole body dose of approximately 0.04 mrem/yr from tritium, and 
concludes that health risks from this dose are not anticipated to be significant.  In 
addition, the results of ground water monitoring by Xcel Energy, the Minnesota 
Department of Health, and the Wisconsin Department of Health Services indicate 
that tritium concentrations in ground water and well water near the Plant are within 
EPA standards and average less than 1 percent (200 pCi/L) of the standard.   
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In addition to ground water monitoring contained in the REMP and our special 
tritium monitoring program that is performed as part of the REMP, in 2005, Xcel 
Energy began a voluntary implementation of NEI’s Ground Water Protection 
Initiative.2   
 
Maintenance Dredging Project 
 
In addition to the historic tritium monitoring efforts described above, in November 
2009, Xcel Energy completed an Environmental Assessment Worksheet (“EAW”) 
in support of the Prairie Island Maintenance Dredging Project.  During the public 
review period, comments were received pertaining to radiological analysis of 
sediment within and upstream of the project.  
 
As required by our National Pollutant Discharge Elimination System (“NPDES’) 
Permit, we had analyzed the sediment in the planned dredge area.  However, we 
had not performed a radiological analysis for tritium as part of that analysis.  To 
address concerns raised during the EAW comment period, we subsequently 
developed a plan to conduct additional sediment sampling from the intake 
approach canal and background locations for radiological analysis (tritium) in the 
dredge area.  We provided a summary of the results in a letter to the MDH on 
March 24, 2010. 
 
Six sediment sampling locations were identified:  2 from Prairie Island plant 
Approach Canal; 2 from lower end of Sturgeon Lake; 1 near Treasure Island 
Marina; and 1 from Main River channel near Diamond Bluff.  Surface water 
samples were also collected from the approach canal, the lower end of Sturgeon 
Lake near Treasure Island Marina, and from the main river channel near Diamond 
Bluff.  See Figures 10 and 11 of Appendix A.  We used the Sturgeon Lake and 
Diamond Bluff samples as control locations. 
 
Sediment (grab) samples were collected from selected locations by Xcel Energy 
Environmental Services on November 19, 2009.   Approximately one gallon of 
sediment was collected for sample processing at the Prairie Island plant.  The Plant 
conducted a gamma isotopic on the sample and 50 mL of water was decanted from 
the sample.  The 50 mL sample was sent the University of Waterloo for 
independent testing of tritium.3  

                                                 
2 Prairie Island’s implementation of the NEI – GPI is discussed more fully in Section 2 below. 
3 The Waterloo Lab test level is to 19 pCi/L. 



 

 
Sediment samples and surface water radioactivity results are presented below in 
Table 4.  
 

Table 4: Dredging Analysis 
 

Sample Isotope Activity 
(uCi/sample) 

Activity 
(uCi/g) 

H-3 
(Tritium) 
Activity 
(pCi/L) 

SLUDGE*     
PI Marina Be-7 

Cs-137 
K-40 
H-3 

9.04E-4 
1.69E-4 
1.69E-2 

 
4.80E-8 

 
 
 

48 
Approach Canal #1 K-40 

H-3 
3.22E-2  91 

Approach Canal #2 Be-7 
K-40 
H-3 

1.23E-3 
2.39E-2 

 50 

Sturgeon Lake 1 K-40 
H-3 

2.07E-2   
33 

Sturgeon Lake 2 Cs-137 
K-40 
H-3 

1.06E-4 
2.42E-2 

2.52E-8  
 

43 
Diamond Bluff Be-7 

K-40 
H-3 

8.44E-4 
3.59E-2 

  
 

22 

SURFACE WATER*     
PI Marina H-3   20 
Approach Canal H-3   28 
Sturgeon Lake H-3   42 
Diamond Bluff H-3   27 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*  Water samples were counted in a liter bottle for 2000 seconds for gamma emitters. 
** Sludge samples were counted in a 3 liter marinelli for 2000 seconds for gamma emitters. 

 
As shown in Table 4, the isotopes found vary among sample locations.  Be-7 and 
K-40 are both naturally occurring, and the levels found were consistent with 
background levels. Where found, the levels of Cs-137 were consistent with 
expected background levels. Tritium levels in the dredging sediment and surface 
water samples were all consistent with background levels. 
 

B. Department of Health Monitoring Programs 
 

 
In addition to Xcel Energy’s tritium monitoring program, both the Minnesota 
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Department of Health (“MDH”) and Wisconsin Department of Health Services 
(“WDH”) conduct their own independent radiation monitoring and analyses and 
publish the results.  The lower limits of detection for tritium utilized by the MDH 
and WDH are in the 180 to 200 pCi/L range. 

The MDH has maintained a radioactivity monitoring program since 1953, when 
measurements of radionuclides were initiated in response to atmospheric testing of 
nuclear weapons.  The program was expanded to include monitoring around 
nuclear generating facilities.  The Prairie Island nuclear generating plant was added 
in 1973.  The results for Prairie Island can be found at MDH Radiation Monitoring 
Report.  The 2009 results are summarized below. 

Wisconsin Public Health Statues 254.41 mandates the Department of Health 
Services to conduct environmental radiation monitoring around the nuclear power 
facilities that impact Wisconsin.  The results of Wisconsin’s environmental 
monitoring program for Prairie Island can be found at WI DHS Radiation 
Monitoring when available.  However, the 2009 results are not yet available. 
 
Summary of MDH Environmental Monitoring Report 2009 
 
The MDH’s Environmental Monitoring Program samples river water quarterly 
from the Mississippi River downstream from the Prairie Island nuclear generating 
plant. 
 
Tritium results from surface water samples from Table 7 of the MDH report are 
presented below. 
 

Table 5: Surface Water 
(Table 7 of MDH’s 2009 Environmental Monitoring Report) 

Date Collected  Gross  
Alpha1  

Gross  
Beta  

Tritium1  Sr-891  Sr-901  K-401  

1/6  1.0  3.6  226  2.0  2.0  51.7  
4/14  1.0  3.4  238  2.0  2.0  46.1  
7/7  1.0  2.5  238  2.0  2.0  48.7  

10/13  1.0  2.7  200  2.0  2.0  70.4  
1All data (except those values underlined) represent the gamma counting system lowest detection concentrations. 
Samples measured had values below the detectable concentrations. 
 
Table 5 above shows that all of the quarterly tests from 2009 indicated tritium 
levels lower than the lowest level of detection.  This results in all surface water 

http://www.health.state.mn.us/divs/eh/radiation/monitor/2009report.pdf
http://www.health.state.mn.us/divs/eh/radiation/monitor/2009report.pdf
http://dhs.wisconsin.gov/dph_beh/EnvMonitoring/PrairieIsland/PrairieIslandSurvey08.htm
http://dhs.wisconsin.gov/dph_beh/EnvMonitoring/PrairieIsland/PrairieIslandSurvey08.htm
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sample for 2009 being within the EPA and MDH standards and guidelines.4 
 
In addition to the surface water sampling, the MDH tests nearby well water as part 
of the monitoring program.  Table 6 below shows that all of the quarterly tests 
from 2009 indicated tritium levels lower than the lowest level of detection. 
 

Table 6: Well Water 
(Table 12 of MDH’s 2009 Environmental Monitoring Report) 

Date Collected  Gross Alpha1  Gross Beta1  Tritium1  K-401  

2/10  1.0  5.7  221  43.9  
5/5  1.0  5.0  238  70.7  

8/10  1.0  16.4  238  50.9  
11/3  1.1  4.7  200  65.2  

1All data (except those values underlined) represent the gamma counting system lowest detection concentrations. 
Samples measured had values below the detectable concentrations. 
 
All well water sample results for 2009 were within the EPA and MDH standards 
and guidelines.5 
 
Section 2 - A Comparison of Prairie Island’s Tritium Monitoring to the 
NEI Groundwater Protection Initiative Guidelines (including a discussion 
of PINGP’s involvement and participation in industry initiatives) 
 
In response to elevated levels of tritium in wells near some U.S. nuclear power 
plants the Nuclear Energy Institute announced a Groundwater Protection Initiative 
in 2005.  Every U.S. nuclear operator voluntarily committed to the Nuclear 
Regulatory Commission to implement the NEI GPI.  Xcel Energy has been 
actively engaged in the implementation of the NEI’s GPI since 2006.     
 
In 2006, NEI implemented the “Interim Industry Ground Water Protection 
Initiative” and later defined and developed the current Ground Water Protection 
Initiative in order to enhance programs and build stakeholder confidence and trust.  
Under the interim initiative, each site was to develop a site-specific/company 
ground water protection program and implement voluntary communication 
programs by July 31, 2006.  In addition to the assessment and collection of data on 
ground water monitoring programs for the NRC, the Company voluntarily 
established stricter reporting guidelines for any unplanned radiological releases. 
 
                                                 
4 2009 Environmental Monitoring Report, Minnesota Department of Health, March 23, 2010, page 4. 
5 2009 Environmental Monitoring Report, Minnesota Department of Health, March 23, 2010, page 6. 
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In August 2007, NEI released its Industry Ground Water Protection Initiative – 
Final Guidance Document, NEI 07-07.6  NEI Guidance Document 07-07 
identifies actions to improve utilities’ management and response to instances where 
the inadvertent release of radioactive substances may result in low but detectable 
levels of plant-related materials in subsurface soils and water.  It also identifies the 
actions necessary for a utility to implement a timely and effective ground water 
protection program. Finally, the Guidance Document specifies objectives to 
accomplish each action and the acceptance criteria to demonstrate that the 
objectives have been met. 
 
By August 2008, the GPI was unanimously approved by a formal vote of the NEI 
member utility chief nuclear officers.  The GPI provided three areas of focus: 1) 
Ground Water Protection Program; 2) Communication; and, 3) Program 
Oversight.  For each of the three areas, actions, objectives and acceptance criteria 
were defined as shown in Part A below.  Part B summarizes the actions the 
Company has taken to comply with the NEI’s GPI and discusses the NRC’s 
assessment of our compliance. 

PART A: NUCLEAR ENERGY INSTITUTE GROUND WATER PROTECTION 

INITIATIVE GUIDELINES 

AREA 1: GROUND WATER PROTECTION PROGRAM 

ACTION 1 - Improve management of situations involving 
inadvertent radiological releases that get into ground water. 

 
Each licensee shall develop a written Ground Water Protection Initiative program 
that describes their approach to assure timely detection and effective response to 
situations involving inadvertent radiological releases to ground water to prevent 
migration of licensed radioactive material off-site and to quantify impacts on 
decommissioning. The GPI program shall specify the frequency at which and/or 
conditions under which each program element is performed to ensure that the 
licensee’s understanding of the site, the potential for leaks or spills to occur, or for 
equipment to degrade over time accurately reflect actual conditions.  
 
The Electric Power Research Institute (“EPRI”) is sponsoring development of a 
technical guideline for implementation of ground water protection programs at 
nuclear power plants to meet Action 1. The stated objectives of the EPRI 
                                                 
6 The document is publicly available on the NRC’s website at http://www.nrc.gov/. 
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“Guideline for Implementing a Groundwater Protection Program at Nuclear 
Power Plants” is to demonstrate a commitment to controlling licensed material, 
minimize potential unplanned, unmonitored releases to the environment from 
plant operations, and minimize long-term costs associated with potential ground 
water and subsurface contamination. Other technically sound, documented 
approaches that meet the baseline requirements and recommendations in the EPRI 
Guideline may also be used.  

OBJECTIVE 1.1 SITE HYDROLOGY AND GEOLOGY  

Ensure that the site characterization of geology and hydrology provides an 
understanding of predominant ground water gradients based upon current site 
conditions.  

Acceptance Criteria:  
a. Perform hydrogeologic and geologic studies to determine predominant 

ground water flow characteristics and gradients.  
b. As appropriate, review existing hydrogeologic and geologic studies, 

historical environmental studies, and permit or license related reports.  
c. Identify potential pathways for ground water migration from on-site 

locations to off-site locations through ground water.  
d. Establish the frequency for periodic reviews of site hydrogeologic studies. 

As a minimum, reviews should be performed whenever any of the 
following occurs:  

• Substantial on-site construction,  
• Substantial disturbance of site property,  
• Substantial changes in on-site or nearby off-site use of water, or  
• Substantial changes in on-site or nearby off-site pumping rates of ground 

water.  
e. As appropriate, update the site’s Final Safety Analysis Report with 

changes to the characterization of hydrology and/or geology.  

OBJECTIVE 1.2 SITE RISK ASSESSMENT  

Identify site risks based on plant design and work practices:  
1.2.1 Evaluate all Systems, Structures, or Components (“SSCs”) that contain or 

could contain licensed material and for which there is a credible mechanism 
for the licensed material to reach ground water.  
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1.2.2 Evaluate work practices that involve licensed material and for which there is 
a credible mechanism for the licensed material to reach ground water.  

Acceptance Criteria:  
a. Identify each SSC and work practice that involves or could reasonably be 

expected to involve licensed material and for which there is a credible 
mechanism for the licensed material to reach ground water. Examples of 
SSCs of interest include: refueling water storage tanks, if outdoors; spent 
fuel pools; spent fuel pool leak detection systems; outdoor tanks; outdoor 
storage of contaminated equipment; buried piping; retention ponds or 
basins or reservoirs; lines carrying steam.  

b. Identify existing leak detection methods for each SSC and work practice 
that involves or could involve licensed material and for which there is a 
credible potential for inadvertent releases to ground water. These may 
include ground water monitoring, operator rounds, engineering 
walkdowns or inspections, leak-detection systems, or periodic integrity 
testing.  

c. Identify potential enhancements to leak detection systems or programs. 
These may include additional or increased frequency of rounds or 
walkdowns or inspections, or integrity testing.  

d. Identify potential enhancements to prevent spills or leaks from reaching 
ground water. These may include resealing or paving surfaces or installing 
spill containment measures.  

e. Identify the mechanism or site process for tracking corrective actions.  
f. Establish long term programs to perform preventative maintenance or 

surveillance activities to minimize the potential for inadvertent releases of 
licensed materials due to equipment failure.  

g. Establish the frequency for periodic reviews of SSCs and work practices.  
 

OBJECTIVE 1.3 ON-SITE GROUNDWATER MONITORING  

Establish an on-site ground water monitoring program to ensure timely detection 
of inadvertent radiological releases to ground water.  

Acceptance Criteria  
a. Using the hydrology and geology studies developed under Objective 1.1, 

consider placement of ground water monitoring wells downgradient from 
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the plant but within the boundary defined by the site license.  
b. Consider, as appropriate, placing sentinel wells closer to SSCs that have 

the highest potential for inadvertent releases that could reach ground 
water or SSCs where leak detection capability is limited.  

c. Establish sampling and analysis protocols, including analytical sensitivity 
requirements, for ground water and soil. Sampling for tritium in the 
vadose or unsaturated zone may not be practicable and may require 
additional evaluation. For split or duplicate samples, analytical sensitivity 
levels should be discussed with and agreed to by those external 
stakeholders responsible for the analyses to preclude future disputes.  

d. Establish a formal, written program for long-term ground water 
monitoring. For those ground water monitoring locations that are 
included in the REMP, revise the site’s ODCM/ODAM.7  

e. Periodically review existing station or contract lab(s) analytical 
capabilities. An important consideration is the time needed to obtain 
results.  

f. Establish a long-term program for preventative maintenance of ground 
water wells.  

g. Establish the frequency for periodic review of the ground water 
monitoring program.  

OBJECTIVE 1.4 REMEDIATION PROCESS  

Establish a remediation protocol to prevent migration of licensed material off-site 
and to minimize decommissioning impacts.  

Acceptance Criteria  
a. Establish written procedures outlining the decision making process for 

remediation of leaks and spills or other instances of inadvertent releases. 
This process is site specific and shall consider migration pathways.  

b. Evaluate the potential for detectable levels of licensed material resulting 
from planned releases of liquids and/or airborne materials.  

c. Evaluate and document, as appropriate, decommissioning impacts 
resulting from remediation activities or the absence thereof. 

                                                 
7 OCDM = Off-Site Dose Calculation Manual; OCAM = Off-Site Dose Assessment Manual. 
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OBJECTIVE 1.5 RECORD KEEPING  

Ensure that records of leaks, spills, remediation efforts are retained and retrievable 
to meet the requirements of 10 CFR 50.75(g).  

Acceptance Criteria  
a. Establish a record keeping program to meet the requirements of 10 CFR 

50.75(g). Note that these records are used to determine an area’s 
classification for purposes of performing surveys (see NRC Regulatory Issue 
Summary 2002-02 Lessons Learned Related to Recently Submitted 
Decommissioning Plans and License Termination Plans).  

AREA 2: COMMUNICATION 

ACTION 2 - Improve communication with external stakeholders 
to enhance trust and confidence on the part of local communities, 
States, the NRC, and the public in the nuclear industry’s 
commitment to a high standard of public radiation safety and 
protection of the environment.  

OBJECTIVE 2.1 STAKEHOLDER BRIEFING  

Each licensee should conduct initial and periodic briefings of their site specific GPI 
program with the designated State/Local officials.  

Acceptance Criteria 
a. The licensee should discuss:  

• The background or industry events that led to the GPI.  
• If there is additional information that the State/Local officials need to 

better understand the issue or place it in perspective for their 
constituents.  

• “How” the State/Local officials will use or distribute the information.  
b. Licensees should consider including additional information or updates on 

ground water protection in periodic discussions with State/Local officials.  
c. For licensees that are in States where multiple nuclear power plants are 

located and multiple owner companies, it is highly recommended that the 
licensees coordinate their efforts and communicate with each other. The 
initial briefing for the State/local officials and the contents of a voluntary 
communication should be consistent.  
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OBJECTIVE 2.2 VOLUNTARY COMMUNICATIONS 

Make informal
 
communication as soon as practicable to appropriate State/Local 

officials, with follow-up notification to the NRC, as appropriate, regarding 
significant

 
on-site leaks/spills into ground water and on-site or off-site water 

sample results exceeding the criteria in the REMP as described in the 
ODCM/ODAM.  

Acceptance Criteria: 
This guidance provides a threshold for voluntary communication. Some States may 
require different communication thresholds; the licensee shall document any 
agreements with State/Local officials that differ from Industry guidance.  

a. Communication to the designated State/Local officials shall be made 
before the end of the next business day if an inadvertent leak or spill to 
the environment has or can potentially get into the ground water and 
exceeds any of the following criteria:  
i. If a spill or leak exceeding 100 gallons from a source containing 

licensed material,  
ii. If the volume of a spill or leak cannot be quantified but is likely to 

exceed 100 gallons from a source containing licensed material, or  
iii. Any leak or spill, regardless of volume or activity, deemed by the 

licensee to warrant voluntary communication.  
 
To determine whether a leak or spill would trigger voluntary communication, 
consider the clarification in the following three text boxes in addition to 2.2.a i to iii 
above:  

LEAK OR SPILL: The “leak or spill” represents an inadvertent event or 
perturbation in a system or component’s performance. This event threshold is 
intended to ensure that State/Local officials are made aware that there has been an 
event of interest at the site and to keep them apprised of the licensee’s action to 
contain and, as needed, remediate the event. “Leak or spill” events that meet the 
criteria shall be communicated regardless of whether or not the on-site ground 
water is, or could be used as, a source of drinking water.  
The quantity of liquid resulting from leaks or spills of solid materials or waste or 
steam leaks should be evaluated with respect to 2.2.a. i to iii, inclusive.  
The licensee shall document any agreement with State/Local officials that differs 



 

 

   Page 20 
Compliance Filing for LEPGP Site Permit for the 

Prairie Island Nuclear Generating Plant  
June 18, 2010 

 

from this Industry guidance as part of their record. For example some states or 
local authorities have indicated that they do not wish leaks/spills to be included in 
the voluntary communication protocol, or that the voluntary communication 
should be completed in a shorter timeframe.  
 
Appendix A of the GPI Guidelines provides a flowchart for the communication 
protocol as it applies to leaks or spills or groundwater sample results.  
 
SOURCE CONTAINING LICENSED MATERIAL: A liquid, including steam, 
for which a statistically valid positive result is obtained when the sample is analyzed 
to the following a priori lower limits of detection (analytical sensitivity).  

The analytical sensitivity for identifying a source containing licensed material is, at a 
minimum, the licensee’s lower limits of detection that are required for radioactive 
liquid effluents for all isotopes.  

POTENTIAL TO REACH GROUND WATER  
Spills or leaks with the potential to reach ground water:  

• Spill or leak directly onto native soil or fill,  
• Spill or leak onto an artificial surface (i.e. concrete or asphalt) if the 

surface is cracked or the material is porous or unsealed,  
• Spill or leak that is directed into unlined or non impervious ponds or 

retention basins (i.e. water hydrologically connected to ground water).  
 
A spill or leak inside a building or containment unit is generally unlikely to reach 
ground water, particularly if the building or containment unit has a drain and sump 
system. However, the sump and drain system should be evaluated as part of the 
SSC risk assessment 

.  
A spill or leak to a semi-impermeable or impermeable surface that is recaptured or 
remediated per Objective 1.4 before the close of the next business day does not 
trigger the voluntary communication protocol. 
 

b. Communication with the designated State/Local officials shall be made 
before the end of the next business day for a water sample result  
i. Of off-site ground water or surface water that exceeds any of the 

REMP reporting criteria for water as described in the 
ODCM/ODAM, or  
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ii. Of on-site surface water, that is hydrologically connected to ground 
water, or ground water that is or could be used as a source of drinking 
water that exceeds any of the REMP reporting criteria for water as 
described in the ODCM/ODAM  

The licensee shall document the basis for concluding that the on-site ground water 
is not or would not be considered a source of drinking water. Examples of a 
defensible basis are documents from the regulatory agency with jurisdiction over 
ground water use. 
 
Appendix A of the NEI GPI Guidelines also provides a flowchart for the 
communication protocol as it applies to groundwater sample results.  

c. When communicating to the State/Local officials, be clear and precise in 
quantifying the actual release information as it applies to the appropriate 
regulatory criteria (i.e. put it in perspective). The following information 
should be provided as part of the informal communication:  
i. A statement that the communication is being made as part of the 

NEI Ground Water Protection Initiative,  
ii. The date and time of the spill, leak, or sample result(s),  
iii. Whether or not the spill has been contained or the leak has been 

stopped,  
iv. If known, the location of the leak or spill or water sample(s),  
v. The source of the leak or spill, if known,  
vi. A list of the contaminant(s) and the verified concentration(s),  
vii. Description of the action(s) already taken and a general description 

of future actions,  
viii. An estimate of the potential or bounding annual dose to a member 

of the public if available at this time, and  
ix. An estimated time/date to provide additional information or follow-

up.  
d. Voluntary communication to State and/or Local officials may also 

require NRC notification under 10 CFR 50.72(b)(2)(xi). Licensees should 
perform these notifications consistent with their existing program.  

e. Contact NEI by email to GW_Notice@nei.org as part of a voluntary 
communication event as described in Objective 2.2.  
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OBJECTIVE 2.3 THIRTY-DAY REPORTS  

Submit a written 30-day report to the NRC for any water sample result for on-site 
ground water that is or may be used as a source of drinking water that exceeds any 
of the criteria in the licensee’s existing REMP as described in the ODCM/ODAM 
for 30-day reporting of off-site water sample results. Copies of the written 30-day 
reports for both on-site and off-site water samples shall also be provided to the 
appropriate State/Local officials.  

Acceptance Criteria:  
a. All ground water samples taken for the Industry Initiative shall be analyzed 

and compared to the standards and limits contained in the station’s REMP 
as described in the ODCM/ODAM. Pre-2006 ODCM/ODAM 
requirements specify a written 30-day report to the NRC for REMP sample 
results that exceed any of the REMP reporting criteria. Under the Initiative, 
a written 30-day NRC report is also required for all on-site sample results 
that exceed any of the REMP reporting criteria and could potentially reach 
the ground water that is or could be used in the future as a source of 
drinking water. If the ground water is not currently used for drinking water 
but is potable, each station should consider the ground water as a potential 
source of drinking water (see objective 2.2 acceptance criterion b for 
documentation needed to establish a defensible basis for determining the 
beneficial use(s) of ground water). 

The initial discovery of ground water contamination greater than the REMP 
reporting criterion is the event documented in a written 30-day report. It is not 
expected that a written 30-day report will be generated each time a subsequent 
sample(s) suspected to be from the same “plume” identifies concentrations greater 
than any of the REMP criteria as described in the ODCM/ODAM. The licensee 
should evaluate the need for additional reports or communications based on 
unexpected changes in conditions.  

b. The 30-day special report should include:  
i. A statement that the report is being submitted in support of the GPI,  
ii. A list of the contaminant(s) and the verified concentration(s),  
iii. Description of the action(s) taken,  
iv. An estimate of the potential or bounding annual dose to a member of the 

public, and  
v. Corrective action(s), if necessary, that will be taken to reduce the 
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projected annual dose to a member of the public to less than the limits in 
10 CFR 50 Appendix I.  

c. All written 30-day NRC reports generated under item 2.3.a are to be 
concurrently forwarded to the designated State/Local officials.  

OBJECTIVE 2.4 ANNUAL REPORTING  

Document all on-site ground water sample results and a description of any 
significant on-site leaks/spills into ground water for each calendar year in the 
Annual Radiological Environmental Operating Report (“AREOR”) for REMP or 
the Annual Radioactive Effluent Release Report (“ARERR”) for the RETS8 as 
contained in the appropriate reporting procedure, beginning with the report for 
calendar year 2006.  

Acceptance Criteria:  
a. The appropriate changes to the ODCM/ODAM or to the appropriate 

procedures were expected to be completed in a timeframe to support the 
2007 report of 2006 performance for plants that were operating or 
decommissioning when the GPI was adopted. For new plants, appropriate 
procedures that require inclusion of significant on-site leaks/spills into 
ground water and all on-site ground water results shall be developed and 
implemented prior to initial receipt of nuclear fuel.  

b. Reporting of on-site ground water sample results shall be as follows:  
i. Ground water sample results that are taken in support of the GPI but are 

not part of the REMP program (e.g. samples obtained during the 
investigatory phase of the Action Plan circa year 2006) are reported in the 
ARERR required by 10 CFR 50.36a (a)(2).  

ii. Once the long-term monitoring sample points have been established per 
Objective 1.3, acceptance criterion d, the results are reported in the 
AREOR for those sample points that are included in the REMP as 
described in the ODCM/ODAM. The sample results for those long-term 
monitoring sample points that are not included in REMP are reported in 
the ARERR.  

c. In addition to 2.4.b, voluntary communications shall be included in an 
annual report as follows:  
i. A description of all spills or leaks that were communicated per Objective 

                                                 
8 RETS = Radiological Environmental Technical Specifications. 



 

 

   Page 24 
Compliance Filing for LEPGP Site Permit for the 

Prairie Island Nuclear Generating Plant  
June 18, 2010 

 

2.2 acceptance criterion a shall be included in the ARERR.  
ii. All on-site or off-site ground water sample results that exceeded the 

REMP reporting thresholds as described in the ODCM/ODAM that 
were communicated per Objective 2.2 acceptance criterion b shall be 
included in either the ARERR and/or in the AREOR.  

AREA 3: PROGRAM OVERSIGHT 

ACTION 3 - Perform program oversight to ensure effective 
implementation of the GPI program  

OBJECTIVE 3.1 PERFORM A SELF-ASSESSMENT  

Perform a self-assessment of the GPI program.  

Acceptance Criteria:  
a. An independent, knowledgeable individual(s) shall perform the initial self-

assessment within one year of implementation. For existing plants, this 
means no later than December 31, 2008; for new plants this means within 
one year after initial criticality.  

b. Perform periodic self-assessment of the GPI program at least once every 5 
years after initial self-assessment.  

c. The self-assessment, at a minimum, shall include evaluating implementation 
of all of the objectives identified in this document.  

d. The self-assessment shall be documented consistent with applicable station 
procedures and programs.  

OBJECTIVE 3.2 REVIEW THE PROGRAM UNDER THE AUSPICES OF NEI  

Conduct a review of the GPI program, including at a minimum the licensee’s self-
assessments, under the auspices of NEI.  

Acceptance Criteria:  
a. An independent, knowledgeable individual(s) shall perform the initial 

review within one year of the initial self-assessment performed per 
Objective 3.1.a above.  

b. Periodic review of the GPI program should be performed every 5 years, 
subsequent to the license’s periodic self-assessment performed per 
Objective 3.1.b. above.  
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PART B: XCEL ENERGY ACTIONS TAKEN 

The Company has been working to adopt the GPI Guidelines since their early 
introduction in 2006.  In adopting the NEI’s ground water protection initiative at 
Prairie Island a number of actions9 were taken by the plant over the years 
including:  

likelihood of the system leaking and 

d two new monitoring wells (MW-7 and MW-8) in September, 

ls were mapped to 1/100 of a foot in preparation for a hydrology 

pection program.  Underground 

 updated site hydrology study in December 2009 (See 

nal wells were 

 the sampling 
frequencies for 7 existing wells from annually to quarterly. 

RC resident inspector’s 1st 
uarter Inspection that was issued on April 29, 2010.   

                                                

• Evaluated Systems Structures and Components (SSCs) for the potential 
to contaminate ground water.  This process risk ranks systems that 
contain tritiated water and the 
contaminating the ground water. 

• Conducted assessments of special tritium monitoring program. 
• Installe

2007. 
• All wel

study. 
• Established planned maintenance to monitor discharge line for leakage. 
• Developed an underground piping ins

piping inspections were begun in 2009. 
• Completed an

Appendix B) 
• Based on the updated Site Hydrology Study, reviewed number, location 

and frequency of existing wells to determine if additio
needed and/or if well sample frequencies were adequate.  

• Based on review of Site Hydrology Study, we changed

In March 2010, the NRC performed an inspection of Prairie Island’s 
implementation of the GPI in accordance with its NRC Inspection Manual 
Temporary Instruction 2515/173.1 The NRC verbally informed Xcel Energy during 
the inspection exit on March 26, 2010 that it determined the NEI’s Ground Water 
Protection Initiative was effectively implemented at Prairie Island and that 
Temporary Instruction 2515/173 would be closed with no findings or violations.  
The results of this inspection were addressed in the N
Q

 
9 Examples of actions taken is not comprehensive. 
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Below is an excerpt from the resident inspectors April 29, 2010 report taken from 

age 31:10 
 

ion 2515/173: Review of the Industry Ground 

p

4. (Closed) NRC Temporary Instruct
Water Protection Voluntary Initiative 

. Inspection Scope
 
a  

t contain licensed radioactive 
aterial to determine potential leak or spill mechanisms. 

sults.  (See http:/www. 
rc.gov/reactors/operating/ops-experience/tritiUm/Plaflt-infO.html.) 

ded in the licensee's decommissioning files in accordance with 10 CFR 
0.75(g). 

tion of the applicable local and state officials regarding 
etection of leaks and spills. 

 
An NRC assessment was performed of the licensee's implementation at Prairie Island 
Nuclear Generating Plant of the Nuclear Energy institute - Ground Water Protection 
Initiative (dated August 2007 (ML072610036)). The inspectors assessed whether the 
licensee evaluated work practices that could lead to leaks and spills and performed an 
evaluation of systems, structures, and components tha
m
 
The inspectors verified that the licensee completed a site characterization of geology and 
hydrology to determine the predominant ground water gradients and potential pathways 
for ground water migration from onsite locations to off-site locations. The inspectors also 
verified that an onsite ground water monitoring program had been implemented to 
monitor for potential licensed radioactive leakage into groundwater and that the licensee 
had provisions for the reporting of its ground water monitoring re
n
 
The inspectors reviewed the licensee's procedures for the decision making process for 
potential remediation of leaks and spills, including consideration of the long term 
decommissioning impacts. The inspectors also verified that records of leaks and spills were 
being recor
5
 
The inspectors reviewed the licensee's notification protocols to determine whether they were 
consistent with the Groundwater Protection Initiative. The inspectors assessed whether the 
licensee identified the appropriate local and state officials and conducted briefings on the 
licensee's ground water protection initiative. The inspectors also verified that protocols 
were established for notifica
d
 
b. Findings 
No findings of significance were identified. 

                                                 
10 NRC letter to Mark Schimmel, dated April 29, 2010 titled “Prairie Island Nuclear Generating Plant, Units 1 and 2, 
NRC Integrated Inspection Report 05000282/2010002; 05000306/2010002 and 07200010/2010002.” 
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On April 30, 2010 the Company made a compliance filing in Docket No. 
E002/GS-08-690 indicating that the Company has fully implemented the NEI’s 

PI at Prairie Island (Document ID# 20104-49878-01). 

ection 3 – Discharge of Sump Water to the Land-Locked Area 

 the landlocked area at Prairie Island, the Company took the 
llowing actions: 

ior management team and 

the procedure to discharge to the landlocked 

on the discharge valve to the 

equest (“ECR”) that permanently 
flanged off the landlocked area line. 

ted to the use of the landlocked area from the 
PDES permit.  See Appendix C. 

discontinue discharge to the 
ndlocked area (Document ID# 20104-49880-01). 

                                                

G
 
S
 
Upon receiving the Commission’s Order to discontinue the discharge of liquid 
waste discharge to
fo
 

• briefed the Site Vice President and his sen
provided a copy of the Commission’s Order; 

• provided copies of the Order to all Senior Reactor Operators, who 
previously signed-off on 
area prior to discharging; 

• placed configuration control cards 
landlocked area that preclude use; and 

• modified procedures by initiating a permanent Procedural Change 
Requests (“PCR”) that eliminate pumping into the landlocked area and 
initiating an Engineering Change R

 
In addition, as part of the Company’s application process to renew its NPDES 
Permit11 with the Minnesota Pollution Control Agency (“MPCA”) we informed the 
MPCA that, per the Commission’s Order, the plant had discontinued discharging 
any liquid waste into the landlocked area.  We also requested a modification be 
made to remove all references rela
N
 
On April 30, 2010 the Company made a compliance filing in Docket No. 
E002/GS-08-690 indicating the actions taken to 
la
 
Based on the discontinuation of the discharge to the landlocked area, the location 
of on-site wells MW-7, MW-8 and P-10 to the landlocked area and considering the 
site hydrology study conducted, it was determined that no additional wells are 

 
11 Renewal Application filed February 26, 2010, Permit No. MN0004006. 
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necessary at this time.  Continued monthly collection of samples from these three 
wells, which are the closest three wells to the landlocked area, will continue. 

Section 4 – Proposed Modifications to the Special Tritium Monitoring 
Program 

dic reviews into its program to continually assess its compliance with the 
rogram.  

g the tritium testing program and results.  Each of these is 
iscussed below. 

umber of Wells; Location of Wells and Frequency of Sampling 

rns and 
etermine the magnitude and quantify the duration of directional changes. 

 

 
As has been discussed, the Company’s Special Tritium Monitoring Program at 
Prairie Island has been extensively reviewed the past few years.  That review has 
lead to program changes which included new sampling locations, changes in the 
frequency of sampling at certain locations, a new Site Hydrology Study, new 
inspection programs and system evaluations.  As discussed above, the NRC’s April 
29, 2010 review concluded that Prairie Island had effectively implemented the GPI 
Guidelines with no findings or violations.  Thus, no additional modifications 
beyond those previous explained are being proposed at this time.  However, 
contained within the Guidelines are periodic reviews of the Special Tritium 
Monitoring Program (Objective 1.2, Acceptance Criteria (g)) and the systems in 
place to track and maintain compliance with the Guidelines.  These include 
periodic reviews of site hydrogeologic studies (Objective 1.1, Acceptance Criteria 
(d)), and periodic reviews of systems, structures and components and work 
practices (Objective 1.2, Acceptance Criteria (g))  Them Company has incorporated 
these perio
p
 
Paragraph IV.H of the Prairie Island Site Permit states that this assessment is to 
address issues on monitoring technology, the number of wells to be monitored, the 
location of the wells, the frequency of the sampling of the wells, field and 
laboratory methodologies, detection limits, and the assessment should also address 
opportunities to increase/improve the availability of public information and public 
relations regardin
d
 
N
 
With regard to an assessment of drilling new wells, the location of the wells, or 
increasing the frequency of sampling, the first step was to update the hydrology 
study.  The Site Hydrology Study conducted in 2009 provides a wealth of 
information related to the ground water flow net for the Prairie Island site.  Xcel 
Energy developed this study to help identify ground water flow patte
d
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The flow net can be used to identify potential areas of impacts associated with 
ground water movement.  The flow net depicts the path ground water takes; each 
vector depicted, Figure 12 of Appendix A, reflects the ground water flow direction 
for that immediate area.  Ground water passing beneath the PINGP site moves at 
approximately 50 feet per year and has the potential to transport and spread 
contaminants originating from the site.  A no-flow boundary identifies the outer 
limits of potential impacts.   Areas outside this no-flow boundary is comprised of 
ground water that has not originated from the site nor passed beneath the site, thus 
this water does not present a direct link between the Plant and a receptor. 

 water pathway connecting the Plant to its neighbors located to the 
orth and west. 

stem of wells is well distributed, 
providing a reliable flow net at this local s

onitoring Technology, Detection Limits, and Field and Lab Methodologies 

 
Data received from the Mississippi and Vermillion during the period from March 
2009 through December 2009 included several significant events, such as spring 
flooding and several large rain events. The study concluded that the general 
directional trend of ground water flowage was southwesterly, perpendicular to 
ground water elevation contours.  More specifically, it demonstrated that there is 
no direct ground
n
 
Based on the updated hydrology study, the Company has concluded that additional 
wells are not justified at this time.  Several wells are situated between potential plant 
sources and the nearest neighbors, the Prairie Island Indian Community.  Due to 
the slow rate in which ground water travels in the area (approximately 50 feet per 
year), recent changes to increase the frequency of sampling of a number of  (seven) 
strategically located wells from annually to quarterly provides greater benefit than 
additional wells.  Figure 13 of Appendix A identifies the wells that we are now 
sampling quarterly instead of annually.  These wells are roughly on the western side 
of the plant between the plant and the Prairie Island Indian Community and the 
southern perimeter of the plant in the direction of groundwater flow.  Additionally, 
the hydrology study confirms the on-site sy

cale.  
 

M
 
No change to the monitoring technology utilized in the REMP or Special Tritium 
Monitoring Program is recommended at this time.  The current use of grab samples 
tested on site or sent to off-site, independent labs provides a much lower detection 
level than continuous monitoring equipment currently available.  The equipment 
used at the on-site laboratory at the PINGP has the ability to detect tritium levels 
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as low as approximately 1,000 pCi/L and we utilize two independent, off-site test 
facilities with differing lower levels of detection as appropriate.  The 
Environmental, Inc. lab in Illinois can detect tritium levels as low as approximately 
180 pCi/L and the University of Waterloo Laboratory in Canada can detect tritium 
levels as low as approximately 19 pCi/L.  The continuous tritium monitors 
reviewed have a lower limit of detection of 2000 pCi/L and would not be an 
improvement over the laboratory equipment and methodology currently being 
sed. 

Availability of Public Information and Public Relations 

 and protection of the environment”.  As a result Xcel Energy has 
committed to: 

 Prairie 
Island.  Periodic briefings will continue to be provided in the future. 

u
 

Improved communications was one of the three focus areas of the NEI GPI with 
the stated purpose being to “improve communication with external stakeholders to 
enhance trust and confidence on the part of local communities, States, the NRC, 
and the public in the nuclear industry’s commitment to a high standard of public 
radiation safety

• Conducting initial and periodic briefings of our GPI program with the 
designated State/Local officials.  The initial briefings was conducted by 
presenting information on our GPI program to emergency planning 
representatives of state and local officials around Monticello and

• Providing informal
 
communication, as soon as practicable to appropriate 

State/Local officials, with follow-up notification to the NRC, as appropriate, 
regarding significant

 
on-site leaks/spills into ground water and on-site or off-

site water sample results exceeding the criteria in the REMP as described in 
the Offsite Dose Calculation Manual. 

• Submitting written 30-day reports to the NRC for any water sample result 
for on-site ground water that is or may be used as a source of drinking water 
that exceeds any of the criteria in the licensee’s existing REMP as described 
in the Offsite Dose Calculation Manual for 30-day reporting of off-site water 
sample results. Copies of the written 30-day reports for both on-site and off-
site water samples shall also be provided to the appropriate State/Local 
officials.  
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• Documenting all on-site ground water sample results and a description of 
any significant on-site leaks/spills into ground water for each calendar year 

mplementation of the NEI GPI; Xcel Energy remains available to 
provide informational presentations to the public and state and local officials as 
requested. 

n to the Program are periodic reviews to determine if 
dditional enhancements are necessary.  No additional changes are recommended 

mission’s Order regarding implementation of the approved Extended 
ower Uprate Site Permit Application at the Prairie Island Nuclear Generating 

 
and all parties on the attached service list.  Please contact me at (612) 330-5641 if 
you have questions about this filing.  

in the Annual REMP report or the Annual Radioactive Effluent Release 
Report, beginning with the report for calendar year 2006. 

In addition to the enhanced communications described above that have resulted 
from the i

CONCLUSION 

The Prairie Island Nuclear Generating Plant has had an effective tritium 
monitoring program over its entire operating life.  The tritium monitoring program 
detected elevated levels of tritium in 1989 and resulted in additional wells being 
added with physical changes made to the Plant to reduce the potential for the 
introduction of tritium into groundwater.  The program has further been enhanced 
by the voluntary implementation of the NEI Groundwater Protection Initiative 
beginning 2006.  Over the last 4 years the Prairie Island plant tritium monitoring 
program has thoroughly been reviewed by Xcel Energy, its industry peers and the 
Nuclear Regulatory Commission.  The result is a state-of-the-art groundwater 
protection program.  Built i
a
to the program at this time. 
 
We have consulted with the Minnesota Department of Health in the preparation of 
this report and appreciate this opportunity to submit for the Commission’s review, 
our assessment of the existing tritium monitoring program and surface 
investigation of wells at the Prairie Island Nuclear Generating Plant as addressed in 
the Com
P
Plant.   
 
We have served a copy of this filing on the Office of the Attorney General-RUD
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Dated:  June 18, 2010 
 
Northern States Power Company, 
a Minnesota corporation  
 
 
RESPECTFULLY SUBMITTED, 
 
/s/ 
 
BRIAN R. ZELENAK 
MANAGER, REGULATORY ADMINISTRATION 
 
Attachments 
cc:  Official Service List 
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FIGURE 1 
CURRENT ON-SITE WELL LOCATIONS (2009 REMP) 

 
 
 
 
 
 
 
 
  

 



FIGURE 2 
CURRENT OFF-SITE WELL LOCATIONS 

P-9 and P-24 (2009 REMP) 
 

 
 
 
 
 
 
 
  

∆ Shaded Point(s) denote well location 



FIGURE 3 
CURRENT OFF-SITE WELL LOCATIONS 

REMP P-5; REMP P-6; P-8; and P-11 (2009 REMP) 
 

 
 
 
 
 
 
 
  

 
∆ Shaded Point(s) denote well location



FIGURE 4 
CURRENT OFF-SITE WELL LOCATIONS 

P-43 (2009 REMP) 
 
 
 
 
 

 
∆ Shaded Point(s) denote well location 



FIGURE 5 

 Current & Discontinued Onsite Wells
Historical Tritium Data
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FIGURE 6 

 Current & Discontinued Offsite Wells
Historical Tritium Data
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FIGURE 7 
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FIGURE 8 
 

 Current Offsite Wells
Tritium Data
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On-Site & Off-Site Surface Water &
On-Site Storage Tanks - Tritium Data
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FIGURE 10 
2009 Dredging Project Area Map

 



2009 Dredging Project Sample Collection Locations 
FIGURE 11 



FIGURE 12 
Ground Water Flow Net 

 

 

 



FIGURE 13 
On-Site Well Location Map 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

∆ Shaded Points denote change in frequency of well monitoring from annually to quarterly. 
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT

(PINGP) GROUND WATER INVESTIGATION:
AN IMPROVED FLOW NET TO EVALUATE PATHWAYS

FOR A POTENTIAL GROUND WATER RELEASE.

BACKGROUND

A flow net is one method to determine the groundwater path way between two points.

An improved flow net was sought to identify potential receptors in the event that a hypothetical ground
water release were to occur at the Prairie Island Nuclear Generating Plant (PINGP). A flow net is a static

’snap shot’ of a dynamic system. It is constructed using ground water elevations collected from onsite

wells for a specific date. To improve upon the current flow net, perspective was needed: How
representative is the "snap shot" for the entire year.

Recent studies (USGS 1997) suggested large rain events could cause short term deviations from the
existing flow net. In light of this information, Xcel Energy developed a study to identify the magnitude

and quantify the duration of such changes in flow direction.

PROJECT DESIGN

The premise of this investigation was to identify short term changes in flow direction due to the

influence of flooding or large rain events. Seven (7) wells were equipped with water level transducers
and data loggers. Hourly ground water elevations were collected in these seven wells from March 30,

2009 thru December 16, 2009. Using methodology developed by Pinder (Velocity Calculation From
Randomly Located Heads, Pinder et al. 1981), hour]y flow directions were calculated for pre-defined

areas.

To improve the PINGPs flow net, two methods were employed. Surfer, a commercially available

interpolation program was used to produce a more accurate prediction of ground water flow paths but
it does not lend itself to processing large amounts of time variable data. The methodology developed by
Pinder lends itself to processing large volumes of data, and thus identifying short term upsets; however

it is less accurate than other methods. The two methods complement each other by putting the more
accurate "snap shot" in to perspective for the full year.

RESULTS

Figure 1 depicts the PINGP site, and identifies which wells were equipped with data loggers. Figure 2
presents the hydrographs for the hourly data from seven wells plus Mississippi River and Vermillion

River elevations. Figures 3 thru 6 depict ground water elevation contours for the site when all wells
were sampled and the approximate no flow boundary. The no-flow boundary is the approximate
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northern and western limit of flow originating from the PINGP. Figure 7 illustrates the individual flow
elements(areas) that were used to calculate the hourly flow directions. Figure 8 illustrates flow

direction vs. time for each area. Figure 9 is a delineation of ground water which is down gradient from

the P]NGP using a compilation of all data generated in this investigation.

.DISCUSSION

Hydrograph Aspects

As shown on Figure 2, the study period extended from March 30, 2009 thru December 16, 2009. Stage
data from the Mississippi and Vermillion Rivers were available starting on February 6, 2009. As
intended, this period included several significant events including the spring flood, and several large rain

events in July and August. The following observations were made:

¯ Typical (non-flood) flow is from Mississippi River (highest head) to the groundwater under the

Prairie Island Plant to the Vermillion (lowest head). This condition occurs over about 90% of the
study period.

¯ The hydrographs indicate ground water elevations do respond to spring flooding. There is a
short lag time between flooding and the rise in ground water elevations. Ground water

elevations are also slower to recede.
¯ Ground water elevations were higher than the Mississippi River and the Vermillion River for

about four weeks during the spring flood period. This suggests that a brief reversal of flow
(from groundwater toward the rivers) occurs over about :~0% of the study period. Groundwater

flow during this period would likely be radially outward from groundwater to surface water.
¯ Several large rain events (Y’ to2"/day) occurred in August. Ground water elevations rose

several inches in response to this precipitation. However all wells responded in a similar
fashion, suggesting no mounding of ground water.

Ground water Elevation Contour Maps

Ground water elevations were interpolated using Surfer for four sampling events. Mississippi River and
Vermillion River elevations were included in the surfer applications; the inclusion of these data resulted

in the depiction of a strong southwesterly flow direction. Because water flows from areas of higher
head to areas of lower head elevation, this southwesterly flow direction appears to be a reasonable

characterization of actual flow conditions throughout the majority of the study period. This
characterization is also supported bythe hydrograph data and the apparent higher head in the

Mississippi River relative to the Vermillion River during the majority of the study period. The following

observations were made:

¯ Ground water flow paths (flow direction is perpendicular to elevation contours) generally trend

southwest as described above
¯ Radial flow is exhibited near P-tO due to localized mounding of the water table. The mounding

influence may be due the presence of several water features such as the cooling tower canals, a
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surface drainage ditch and septic drain fields. The observed mounding diminishes within a
short distance from the well, returning to the predominant southwesterly flow direction.

Ground water gradients are depicted in Figures 3-6. The length of the vector arrow tails are

proportional to the gradient; the longer the tail, the steeper the gradient. Assuming similar
geology, this generally indicates faster travel velocities.

Hourly Flow Directions

Flow directions were calculated hourly, for four areas. Figure7 illustrate the areas represented by
theses hourly directions. Figure 8 illustrates flow direction vs. time. The following observations were

made:

¯ The predominant flow direction, spatially and in terms of duration, is southwest (225 deg from
north). The greatest deviation from this predominant trend occurred within 4-8 weeks after the

spring flood.
¯ During the months of April and May, Area 1 and Area 4 reported westerly flows, however

ground water gradients were significantly less during these times and the duration of time was

short. Therefore the actual distance traveled, in a westerly direction, is small due to lower
gradients and the short duration of the deviation.

¯ The four static flow nets depicted in figures 3-6 correspond to stable flow conditions, observed

for the majority of the year. These flow nets are representative for the site throughout the year
with the possible exception of 4-6 weeks after the spring flood.

CONCLUSIONS

¯ No evidence of ground water mounding was observed which correlated to large rain events.
¯ Mounding was observed near P-10. Radial ground water flow was noted. The numerous

infiltration sources, (septic drain fields, drainage ditch, and cooling tower canals) are believed to

contribute to the mounding effect.
¯ The inclusion of river elevations with ground water elevations improves the interpolated ground

water contours and hence the flow net.
¯ The spring flood demonstrated the largest influence upon ground water flow directions. Flood

influences extend 4-6 weeks after the flood recedes.
¯ With the exception of the 4-6 weeks after the spring flood, ground water flows southwest

towards the Vermillion River.
¯ The flow nets presented in this report (Figures 3-6) represent flow paths for approximately 10

months out of the year.
¯ Given the short duration and limited areal extent ofthe flow reversals, a hypothetical release

from the Prairie Island Plant could move only a relatively short distance from the plant during a

spring flood event before it would be redirected to the predominant flow direction (to the

southwest).
¯ The data collected during this investigation suggest that there is no direct ground water

pathway connecting the PINGP and neighbors to the north and west of the plant..
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Calculating hourly flow directions identified the months of April and May as having the greatest
potential for westerly flow. Although the significance of these westerly flows is considered

small, it is recommended to construct additional flow nets, using all wells, during this period of

flux.
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tl XcelEnergy·

February 22,2010

Ms. Beckie Olson
Minnesota Pollution Control Agency
Majors and Remediation Division
Attention: Ms. Beckie Olson
520 Lafayette Road North
St. Paul, MN 55155-4194

Subject: Prairie Island Nuclear Generating Plant
NPDES Permit - MN0004006
Application for Renewal

Dear Ms. Olson:

Prairie Island Nuclear Generating Plant
1717Wakonade Drive East
Welch, MN 55089

This application for renewal of the Prairie Island Plant's NPDES Permit (#MN 0004006) is
being submitted at least 180'days prior to the expiration date ofAugust 31,2010 in accordance
with Minnesota Rules, 7001.0040 subpart 3. The Plant's water flow diagram has been updated
and is included as required with EPA Form 2e. The basic discharge points have not changed.
Please utilize the attached NPDES Matrix for details ofeffluent characterization.

Priority pollutant sampling and analyses were conducted during November, 2009 - February,
2010. For the intake and discharges (SDOOl, 002, 005, 006, and 010) 24-hour composite
sampling, individual samples were drawn to represent each hour of the 24-hour period as well
as individual grab samples. Discharge sample point SD003 is a batch release, and therefore
only grab samples are obtained when sampling. Deviations from required sampling was
requested and approved by MPCA on November 23, 2009 e-mail correspondences which
include:

• Delete sampling ofthe screen backwash and fish return line (SD012);
• Delete sampling of reverse osmosis system discharge (SD004);
• Not include sampling at cooling water discharges WSOOI & WS002, as these

are internal sample points and ultimately discharge at SDOOI and points were
not required during previous priority sampling in 2004;

• Collect only grab samples for batch release ofRadwaste Treatment
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Priority pollutant sampling results have been compiled under Part V ofEPA Form 2C.
Values reported under discharge SD001 as discharge flow were obtained from Prairie
Island's PINGP 45, Rev. 41, External Cire Water Log. Winter and summer temperatures,
and pH were derived from the Monthly Discharge Monitoring Reports (DMRs) for the
previous 24-month period January 2008 - December 2009. Average flows reported
under Part II ofEPA Form 2C were derived from monthly DMRs for the previous 24
month period,

Previous negotiations with the Minnesota Pollution Control Agency (MPCA) concluded
that submittal of a NPDES Limits matrix along with a cover letter and application would
suffice for identifying outfalls, limits, and restrictions. Approved requests for new
chemicals are included in the attached updated matrix dated February 16, 20 IO. This
updated matrix replaces the previous NPDES Limits matrix dated November I, 2004.

Regarding present NPDES Permit language and conditions, we request the following
changes or inclusions when reissuing the permit.

1. Land-lock Area Drainage System

Pursuant to the Public Utilities Commission (pUC) Order, In the matter ofthe
Application ofNorthern StatesPowerCompany dlblaXcel Energyfor an
LEPGPSite Permitfor the ExtendedPower Uprate Projectat the Prairie
IslandNuclearGenerating Plant, Docket No. E.002/GS-08-690, the
Commission order requires that Prairie Island discontinue permanently the
discharge ofany liquid waste into the landlocked area. We are requesting that
all references related to the use of the landlocked area be removed from the
NPDES permit. The plant has discontinued discharging any liquid waste into
the landlocked area per the PUC order dated December 18, 2009.

2. Emergency Intake Treatment

Parameter "Biocide" removed. The chemical treatment line has been
disconnected from the Emergency Intake, biocide will not be used.

3. Circulating Cooling Water & Condenser Cooling Water (SDOO1)

Parameter "Condenser Cleaning Balls" added. This is a previously approved and
identified request. Added reporting requirements associated with condenser
cleaning ball losses (per MPCA e-mail directions received July rr; 2006 and
MPCA compliance evaluation response dated August 8th, 2008.)
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4. Steam Generator Blowdown (SD002)

Parameter "Boric Acid" removed restriction. "Boron is added in higher
concentration for steam generator crevice flushing". Boron will not be used
for crevice flushing.

Parameter "Morpholine" removed. This chemical is no longer used.

Parameter "Hydrazine" updated the limit from "0-150 ppm" to "0-250 ppm"
to more accurately reflect the concentration maintained in the steam
generators.

Parameter "Carbohydrazide' updated the limit from "0-150 ppm" to "0-250
ppm" to more accurately reflect the concentration maintained in the steam
generators.

Parameter "Methoxypropylamine" updated the limit from "0-150 ppm to "0
250" to more accurately reflect the concentration maintained in the steam
generators.

5. Radioactive Waste Emuent (SD003)
. - .. -- -

Parameter "Boron" updated. Restrictions have been rewritten from
"Concentration not to exceed O.5-ppm ambient value at the sluice gates." to
"If Mississippi River flow is less than 4200 cfs.then analyze tank for boron
concentration."

Parameter "Potassium Chromate, Potassium Dichromate, Potassium
Hydroxide" added and updated. Previously approved and identified request.
Language to chromate restrictions include processing chromated water from
normal seal leakage, system overflow, and planned system maintenance
through the Liquid Rad Waste Treatment System. (Per MPCA e-mail approval
received August 10th

, 2009.)

6. Reverse Osmosis System (SD004)

Removed the reference to the land-lock drainage area The plant has
permanently discontinued the discharge of any liquid waste into the
landlocked area per December 18th

, 2009 PUC order.
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7. Turbine Building Sumps (IBS) (SD005 & SD006)

Removed the reference to the land-lock drainage area The plant has
permanently discontinued the discharge ofany liquid waste into the
landlocked area per December 1811

" 2009 PUC order.

Parameter "Aqueous Alkylamine" removed. This chemical is no longer used.

Parameter "Steam Cleaning Waste Water" added. Previously approved and
identified request. Waste from occasional stearn cleaning ofmotors and
equipment may be directed to the Turbine Building Sump after oil sorbents
have removed oil and grease from the water.

8. Fire Protection System

Parameter "Fire Protection Deluge System, Hose Stations and Accessory
Equipment" added. Previously approved and identified request. The Fire
Protection Deluge System, hose stations, and accessory equipment, containing
river water, is flushed annually and land applied.

9. Miscellaneous Plant Floor Drains (SnOIO)

No changes requested.

10. Unit 1 & 2 Plant Cooling Water Outfalls <WSOOI & WS002)

Parameter "Scale Inhibitor" added. Previously approved and identified
request. Nalco 22300 added to replace NaBr as scale inhibitor (per MPCA e
mail approval received September 19th

, 2007).

11. Screen Backwash and Fish Return (Sn012)

Parameter "Screen Size" removed.
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12. Miscellaneous UselDisposal Requests and Land Application

Removedthe reference to the land-lockdrainagearea. The plant has
permanentlydiscontinued the dischargeofany liquid wasteinto the
landlocked area per December 18th

, 2009 PUC order.

Parameter"Fish Disposal"added.Previouslyapprovedand identified request.
"Fish carcassescollectedfromplant surface waters will be buriedon site:'
(per MPCAapproval letterdated December 18th

, 1986, Don 1. Kreins, Team
Leader)

Parameter"CoolingWater"added. Periodically, duringquarterlysurveillance
procedurescoolingwateris dischargedto the groundand land appliedvia the
coolingwater returndumpto gradevalves.

Parameter"Insecticide"added. Previouslyapprovedand identifiedrequest.
Appliedby licensedapplicator for spider control (per MPCAe-mail approval
received Wednesday, May6th

, 2009).

Parameter"Herbicide"added. Appliedby licensedapplicator alongfence
areas, rock areas. and otherareas for weedcontrol.

Parameter"ScreenRinsing" reference removed. Reference to "GreenKleen"
removed. Screensare washed with water only whichmay be land applied.

Parameter"Soda Blast Water"removed. This cleaningmethod is no longer
used.

Parameter "Titanic C or Zyme" removed. This cleaningmethodis no longer
used.

Parameter"Flush WaterFromShockChlorination ofPotableWaterSystems
Pipingand Wells" added. Previously approvedand identified request. Flush
water from shockchlorination of potable water systemspipingand wells is
drainedto land application at least 50 feet from the river, and to ensurerunoff
does not reach the surfacewater.

Parameter"Non-Motorized Equipment Rinsing"added. Periodicrinsingof
non-motorizedequipment. Use ofclean water only to rid equipmentof dirt,
grimeand road salts accumulated doingtransport.

PageS of 11

APPENDIX C



13. Temnerature Limitations

No changes requested.

14. Plant Discharge Limits

During the months of April and June the plant has two discharge limits within
each month, we are requesting that the DMRs for these months be formatted to
allow the entry of two total and monthly average flow values.

15. Water Conservation Measures

Prairie Island utilizes various means to minimize impact on the Mississippi River.
Based on requirements ofthe plant's NPDES permit, Prairie Island operates
cooling towers to minimize thermal discharges to the river. Prairie Island further
minimizes thermal impact by recycling approximately 50% ofthe discharge water
back to the intake during winter, and as regulated in spring by Chapter I, Section
5.1 ofthe present permit thus reducing impingement impacts on early-life stages
offish.

Additionally, existing wastewater re-utilization arrangements include, providing
discharge canal water to an adjacent wetland to support variable water levels and
simulate seasonal fluctuations for the benefit ofwildlife, in accordance with
MDNR requirements. Reuse ofplant systems effluent by directing discharge to
the recycle canal for mixing with circulating water prior to reentering the plant,
ultimately reduces overall intake of river water.

16. Ecological Monitoring

As proposed in the Verification Monitoring Plan included with the 316(b)
Comprehensive Demonstration Study submitted October 27, 2006, the PINGP
Annual Environmental Report should be considered as the 316(b) bi-annual status
report outlined in Chapter 1, Section 5.19 of the current NPDES permit. The
annual report will include data consistent with past Annual Environmental
Reports.
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17. Emergency Intake Bay Cleaning

Request inclusion in NPDES permit ofannual cleaning and inspection of
Emergency Intake Bay located in the plant screenhouse. This is a previously
approved and identified request. We are requesting that approval to route decant
water from this work back to the plants internal canal be included with the
conditions as outlined in the below approval:

Pursuant to the February 24,2009 e-mail request, "the Minnesota
Pollution Control Agency (MPCA) is hereby approving cleaning the
Emergency Intake Bay located inside the plant screenhouse, The cleaning
will be conducted by a contractor using a diver and a hydraulic pump to
provide suction. The water and material will be routed to a large bag filter
(Geotube) in a sealed roll offbox to separate out the material. Decant
water will either be routed to the intake canal or to a bay located within
the plant screenhouse. Material removed during the cleaning will be
disposed of in the plant's existing dredge spoils site. Storage; reuse,
and/or disposal of the material removed from the intake bay must be
managed in accordance with the requirements of the plant's NPDES/SDS
permit."
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18. Zebra Mussel Treatment

Requestinclusionin NPDESpermit. Prairie Islandconductedits first treatment
of the circulating/cooling watersystemin 2000 with subsequentannual treatments
in 2001, 2002,2004, 2005 and 2006. In 2007to the present, treatmentswere
conductedtwice per year.

Duringthis time period the zebramusselpopulationhas also continuedto increase
in the river system. Prairie Islandexpects to continueto conduct one or two zebra
mussel treatmentseach year to minimizethe zebra mussel densitieswithin the
plants circulating and coolingwater systems.

We are requestingto add the following zebra mussel treatmentplan and limits to
the NPDESpermitbased on historical data and recentlyutilized chemical
applicationconcentrations.

Historical Data
Date of Amount of Amount of Clay Slowdown Rate System Ave.Temp.

Treatment CL-2005 (Ibs) (cfs) Demand (Deg. F)
(Ibs)

19-Aor-06 10100 62,000 141 1.8 79.57
24-Aor-07 4,417 35000 179 0.39 80.00
26-Sep-07 6300 38,000 250 1.52 82.38
15-Mav-oS 6,301 39,350 195 0.8 83.00
4-Sep-Q8 4,770 36,350 172 1.9 83.00
6-Mav-Qe 2,996 41500 1S0 0.3 83.00
27-Aua-09 7921 45,430 385 0.1 83.00

As data shows,the amountofchemical and clay is dependenton the blowdown
rate, systemdemandand the temperature of the water. The higher the blowdown
rate and systemdemand, the morechemicaland clay is needed. The lowerthe
water temperature, the more chemical and clay is needed. Also with lower
temperatures, the treatmentwill take longerto complete. Ideally, the water
temperature shouldbearound83.00°. F, the blowdownrate at less than 300 cfs
and the systemdemandless than 1.2. However, these conditionscan not always
be met. Prairie Islandis requesting enoughchemicaland clay to treat worst case
conditions.

WorstCase Conditions
Amount of Amount of Clay Slowdown Rate System Ave.Temp.

CL-2005 (Ibs) (Ibs) Cefs) Demand CDea. F}
12,300 87,000 300 to 400 3.2 to 4.0 79

All efforts to minimizethe amountof chemicaland clay usedwill be made.
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Zebra Mussel Treatment-Chemical Application
A quaternary amine (molluscicide, CL-2005) shall be applied in the recycle canal
and allowed to flow through the circulation water and parts of the cooling water
systems.
a. Targeted chemical concentrations shall be 4 to 5 ppm above the system

demand as measured the morning ofthe treatment.
b. No more than 12,300 pounds ofchemical will be applied.
c. A MN Licensed Aquatic Pest Control applicator shall be present during the

treatment.
d. The chemical application shall last approximately 8 to 12 hours.
e. The chemical shall beallowed to naturally dissipate for 2 hours or more prior

to detoxification ofthe entire water system.

Zebra Mussel Treatment-Clay Application
a. No more than 87,000 pounds (total) of Bentonite clay shall be used to detoxify

the chemical.
b. The clay shall be applied in the discharge canal, downstream from the

discharge gates, at the sluice gates and in the fish return line.
c. The discharge gate clay application system and the fish return clay application

system shall start prior to the start ofthe chemical application.
d. The sluice gate clay application system shall start a couple hours after the start

of the chemical addition.
e. At the end ofthe treatment, clay shall be applied to the discharge basin to

detoxify the entire recycle canal, circulation water system and cooling water
system.

f. The clay detoxification shall continue until all sampling points show no
detection in 2 consecutive samples taken at least 1 hour apart.
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Zebra Mussel Treatment-Air Sparge Systems .
a. Two air sparging systems shall be installed at or near the discharge canal

gates.
b. One shall be located on the clay header, and one located 10 to 15 feet

downstream from the clay header.

Zebra Mussel Treatment-Monitoring
a. The sample points shall be monitored hourly and are as follows:

• Unit 1 Intake
• Unit 2 Intake
• Discharge Basin
• Discharge Canal ~
• Sluice Gate

b. Samples from UI and U2 Intake shall be grabbed the day before the treatment
and analyzed for system demand.

c. A Sample from the river shall be grabbed and analyzed for river demand the
day before the treatment.

d. Samples from Ul and U2 Intake shall be grabbed the morning of the treatment
and analyzed for system demand. The treatment application rate shall be based
on this result.

e. If the system demand is 4 ppm or greater, the treatment will not occur.
f. If the system demand is less the 4 ppm, but greater than 3.2 ppm, the MPCA

shall be informed.
g. If the Discharge Canal Y4 sample point result shows a residual and it is less

than 1.5 ppm, THEN
• The chemical addition shall continue.
• Reanalysis of the sample will be initiated OR a new sample will be

grabbed and analyzed.
h. If the Discharge Canal Y4 sample point result shows a residual that is greater

than 1.5 ppm, THEN
• The chemical addition shall be halted.
• Reanalysis of the sample shall be initiated OR a new sample shall be

grabbed and analyzed.
i. Continuation of the treatment may conunence if no residual is seen at the

sluice gates after 3 hours has elapsed from the time ofthe exceedance,
depending on the time ofday the residual was seen.

j. If the Sluice Gate sample point result shows a residual, THEN
• The chemical addition shall be halted and not restarted.
• Reanalysis of the sample shall be initiated OR a new sample shall be

grabbed and analyzed.
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Zebra Mussel Treatment-Post Job Summation Report
a. The Post Job Summation Report shall include the following information:

• Date of treatment
• Description ofapplication set up
• The amount ofchemical used
• The amount ofclay used
• System Demand results
• Blowdown rate
• Temperature of the water
• Monitoring results
• Effectiveness oftreatment
• Description ofany issues

b. A Report will be provided to MPCA after each treatment.

Your review and consideration of our requests and proposals discussed above is
appreciated. A check for $350.00 payable to the Minnesota Pollution Control Agency is
enclosed to cover the application fee. Please forward a draft of the reissued permit for
review prior to public notice. If you have questions or comments, please contact Brent
KuhI at 651-388-1121 ext. 4419, or Jeanne Tobias at 651-388-] 121 ext 4626.
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CERTIFICATE OF SERVICE 
 
 
I, SaGonna T. Thompson, hereby certify that I have this day served copies of the 
foregoing document on the attached list of persons. 
 
 

xx by depositing a true and correct copy thereof, properly enveloped 
with postage paid in the United States Mail at Minneapolis, Minnesota      

 
 xx electronic filing 
 

 
Docket No. E002/GS-08-690 

 -   In the Matter of Xcel Energy’s Petition for a Site Permit 
  for the Prairie Island Nuclear Generating Plant for Extended Power Uprate  

 
 
Dated this 18th day of June 2010 
 
/s/ 
 
_______________________________ 
SaGonna T. Thompson 
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