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Protecting Peoplt• cuul tlte E11l·iro11n1e11t 

NRC Regulation of Ground Water at ISR Wellfields 

NRC Objective: Protect the public health, safety and the environment 

To prevent contamination of ground water at ISR wellfields, NRC regulates source 
and 11 e(2) byproduct fluids to ensure the licensee: 

• Characterizes Sites and Desi ns ISR wellfields to ensure conditions are adequate 
to contain source and byproduct fluids within the wellfield 

• Establishes background water quality to determine the ground water protection 
standards (GWPS) for the ore zone , overlying and underlying aquifers 

• 0 erates ISR wellfields so that all source and byproduct fluids are contained 
within the wellfield 

• Monitors ISR wellfields so that any ground water contamination outside wellfield 
from source and byproduct fluids is detected and corrected. 

• Restores ISR wellfields to approved ground water protection standards (GWPS) 
and demonstrates the restored water quality is stable. -2-
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What are the GWPS that must be established before 
operation and met after restoration of an ISR 

wellfield? 

NRC Regulatory Information Summary RIS 90-05. 

Licensees and applicants must commit to achieve the ground water quality standards 
in 10 CFR Part 40, Appendix A Criterion 58 (5) for all restored aquifers which conforms 
to the standards promulgated by EPA in 40 CFR Part 192 Subpart D 192.32 (2). 

These standards state the concentration of a hazardous constituent (Criterion 13) must 
not exceed: 

(a) the Commission approved background concentration of that constituent in ground 
water; 

(b) the respective value in the table in paragraph 5C if the constituent is listed in the 
table and if the background level of the constituent is below the value listed or; 

(c) an alternative concentration limit established by the Commission. 
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What parameters are measured to establish the 
background ground water quality in an ISR 

wellfield? 

Table 2.7.3-1. Typical Baseline Water Quality Indicators to be Det ermined 
01Jring PTe-operational Data Collectiion 

A. Trace and Minor Elements 

rron Selenium 

Lead Silver 

Man anese Uranium 

Mer cu Vanadium 

Mo bdenum Zinc 

NieJ(eJ 

Radium-2264 

B. Common Constituents 

Chloride Sodium 

Ma nesium Sulfate 

Nitrate 

PotassJum 

C. Ph ic.al Indicators 

Total Dissolved Solid~ 

0. Radiological Parameters 

itFleld and laOOra'tory detefmination. 
~ryonly. 

Groos Beta 

f!Exduding radon, radium, ana uranium. 
@ I[ Et':e ll'L'Zll 1>a,'!l~ Indicates Ille preliEilce ~ Tb-232 Ula'I Ra.-2213 EOOt.lll be coosl!B-edl In the Dase Llle 
sampllng « ~ a~ema"M may lli2 proposed. 

-9-



-10-



<if: .. ,,, ... :..~J~.R.~ 
Protecting Peoplt• cuul tlte E11l·iro11n1e11t 

How should the ISR wellfield water quality be 
analyzed? 

• Apply appropriate statistics to ground water quality measurements 

• Graphical analysis of data distribution to assess if water quality parameter is 
from same population in a wellfield or different water zones ( different sample 
populations). 

• Graphical and other tests for same population and outlier determination 

• General statistics- mean, median, standard deviation, etc. 

• Goodness of Fit (GOF) tests to select appropriate probability distribution 

• Upper Tolerance Limits (UTLs) and upper percentiles 

• Upper Confidence Limits (UCLs) of the Mean 

• Accepted statistical methods can be found in EPA-530-R-09-007, "Statistical 
Analysis of Groundwater Monitoring Data at RCRA Facilities: Unified Guidance," 
March 2009. 
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ProUCL 4.1 .00 
Statistical Software for Environmental Applications 

for Data Sets with and without Nondetect 
Observations 

http: //www.epa.gov /OSR / hstl Ltsc / software.htm 
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0.06 

0.03 

0.00 
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u (m9n)(1) U (mg/1) (10) U (mg/I) (11) u (mgn)(12) 

ProUCL 4.1 Example 
ISR Wellfield Ore Zone Uranium data set 

Box Plot for uranium distribution and outliers for 
individual wells 

Box Plots for U (mg/I) (1), U (mg/I) ... 

U (mg/I ) (2) u (mgn) (3) U (mg/I) (4) u (mgn) (5) 
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Does COC 
meet GWPS? 

Is the COC 
stable? 

R-.iioa is""*'"'™' 
>---- of-laldio:idlbo 

aMmmiad. 

Camicli ... --------- forlbccx"""-

c..u..c;.,, a<tiom a<cdod ,__ _______ _, fortbo .-.ianldiWieo 

c.....cti>e-a<edod 
'--------------- ror11>e_,;oeadi"11!er. 

and--'oao 

Figure 2. Flow chart depicting Stairs review process for evaluation of a restoration report. -25-
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How is restoration stability at ISR Wellfield POCs 
demonstrated? 

GW Treatment GW Stabili y Monitoring 

I 
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ProUCL 4.1 .00 
Trend Analysis: Linear Regression, Mann-Kendall 

Trend Test, and Theil-Sen Trend Line 

http://www.epa.gov/ asp/ hstl/tsc/software.htm 
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Linear Regression Line 
• Linear regression Line Test 

64 

Slo pe of line determi nes t rend in data 

Sig nificant positive slope suggests 
upward trend 

Sig nificant negative s lo pe suggests 
downward trend 

Ins ign ificant slo pe suggests no 
evidence o f trend in data 

Sig nificance is determined using 
p-val ue of s lo pe test 
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-28-



1.38 

'\.36 

115 

1 05 

0.85 

0 15 

0.65 

0.55 
3619Q.4 3026&.4 

..... ..... 
..................... ~·· 

36215.4 U226.4 

...... 

0 

............ ····· 

..... 
...................... 

3$2-45.4 3S2SS.4 

....... ............. 
.............................. 

······· 0 ................ .. 
.. ~ ........... ······ 

0 

362&6.4 36275.~ 36306.4 3631&.4 

..... 
--~ .......................................... . 

lB32S.4 ~.4 35375.4 ~"3.S.2 

Slope 

lntercepl 

R-sq 

f\ 

Scale Estimat:­

P-valuc 

-29-



47g 

443 

393 

3 43 

293 

243 

193 

1 43 

093 

0 43 
36195.4 

0 
................. ··· 

36205.4 36215 4 

0 .......... ·- 0 
............... .,,.·"'' 

.... ·····························'" 

362)5 4 36240.4 38255.4 36266. 4 

0 

36275.4 36305.4 

0 

................ ·· 
.................. 

36315.4 36325.4 36335.4 ~.4 36355. 4 36365.4 36375.4 363!5.2 

Slopi: 

nterce&ll 
fl•Sq 

R 

Seale Estimete 
P..vo.lt.ac 

-30-



-31-



<if: .. ,,, ... :..~J~.R.~ 
Protecting Peoplt• cu ul tlte E11l·iro11n1e11t 

Public Access 
Excel Spreadsheets for ISR Wellfield Background 

and Restoration Ground Water Quality 

Issue: 

Perception by public and others that ISR wellfield ground water quality data has not been 
measured or is not publicly available. 

Facts: 

• Large amounts of ISR wellfield ground water quality data has been provided by the licensees to 
NRC. 

• This reported ISR wellfield ground water quality is publicly available in documents in ADAMs. 

• Public and others have found access to ISR wellfield ground water quality data difficult as it 
must be " mined" out of ADAMs documents. 

NRC Ob"ective: Im rove Public Access 

• Develop " user friendly" Excel standard format spreadsheets of publicly available ISR wellfield 
background and restoration water quality data from NRC licensed sites 

• Post Excel spreadsheets to public NRC website to improve PUBLIC ACCESS to already publicly 
available data 
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~ Prolt•tding People cu ul tlte E11l·iro11n1e11t 
ISR Wellfield Ground Water Quality Data Format 
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Excel Spreadsheets 
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Uranium Recovery Briefing to the Commission February 2013 
NRC Staff Requirements Memorandum (SRM) (ML 13067A365) 

The s~ff slnould continue to coaect groundw0ter mon~oring we11 sampling data for in-situ 
recovery facilities. The staff should make ttiese d0ta pub1licty ava11able and evaluate these data 
for insig'hfa on peJfommnce issues related to groundwater restoration and excursions events . 

1. Background and restoration stability water quality data will continue to be added to 
Excel spreadsheets for existing and new licensees. 

2. Excursion water quality data will be added to Excel spreadsheets for all existing and 
new licensees. 

3. All ISR water quality in the spreadsheets will be posted on the NRC public web site for 
improved public access . 

4. Staff will evaluate the data for insights on performance issues with respect to meeting 
GWPS and protecting ground water at ISR wellfields 
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