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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. 
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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? 
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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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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 
~ Prolt•tding People cu ul tlte E11l·iro11n1e11t ISR Wellfield Restoration Stability Water Quality 

Jfuert Page Layout Formulas. Data R.e\11.ew View ~DAMS l.Crobat SecureZI'? 

camb1la ... LO .. A 1i." = == = 
::::... ~ ~· =~= · - = ei = 

fo"tl "i Atign•nert 
~~~G-9~~~~~~-,,-J_!,,.--16_7_ -~~~~-

!! . 

A B c F G H M 
J1tfe St<1bll tv ground water qu<ility samp~ obtaioed from ci-ow Butte Mille Uoit 1 ore body wells 

Formationhl Bosa.I Ch~dron. h.:idron Silndstonc 
source (s) z, 3 

NH4 as 1'02 as N03 as N02_..N 
An;Jyte C;i Mg N~ K C03 HC03 504 Ci NJ«. N N02 N N03 N 03 ;1.1: N Si02 UC03 pH 

Welt Name 
fj -6 
IJ-6 
lj -6 
lj -6 
IJ-6 
fj -6 

IJ·t 3 

fJ -13 

fJ-13 

fJ-13 

ij-ll 

ij-13 

1!·13 
ij-13 
IJ-13 
lJ-13 

fJ·t3 
IJ·25 

U-25 

IJ-25 

ij-25 

IJ-23 

ij-25 

Units iq.(L 
U.b Me<horl 

Sam 1e0ate 
02/19/1999 
03/ 18/ 1999 
04/15/ 1999 
05/ 20/1999 
06/17/1999 
07/15/1999 
02/19/1999 

03/ 18/1999 

04/15/1999 

05/ 20/1999 

06/17/ 1999 

07/15/1999 

05/16/2002 
07/ 25/ 2002 
08/ 08/2002 
08/ 22/ 2002 
09/19/2002 
02/19/1999 

03/18/1999 

0• / 15/1999 

05/ 20/1999 

06/17(1999 

07/ t5{1999 

LS.9 
19 

18.2 
18 
16 

19.7 

20.2 

21 

20 .9 

19.6 

19 

18 .8 

18.2 

t7 

16.9 

16 

:q/L m..&fL m;,11. mg.IL ~ l:l£/ L msfL iq:fL q/L m.&ll m;,1t mg/t. tng/l ir,g/ L iq/ L iq{L m&fl rtd 

4.4 

+.9 
5 

+.8 
SA 
+.2 

5.2 

5.3 

5.3 

5.4 

3.7 

+.s 

+.8 

+.3 

+.3 

u 

+.7 

347 

354 
353 
345 
352 
353 
353 

350 

354 

339 

367 

346 

336 

331 

333 

329 

351 

341 

11.9 
12.5 
12.7 
12.2 
13.6 
14 
ll.3 

12.3 

12.7 

12 

13.7 

13.4 

13.2 

13.2 

13.2 

12.5 

14.3 

14.4 

<l 

<l 
<l 
S.7 
5.2 
6.4 
<l 

S.1 

<1 

6.1 

6.2 

<l 

<l 

<l 

<1 

<l 

409 
•23 
427 
428 
432 
438 
402 

419 

432 

424 

439 

434 

419 

110 

409 

421 

425 

430 

325 
325 
342 
331 
332 
323 
306 

336 

335 

351 

353 

319 

310 

30 1 

315 

315 

33 1 

302 

131 
126 
138 
129 
138 
126 
126 

125 

139 

135 

145 

123 

127 

120 

133 

127 

138 

112 

0.05 
0.08 
0.1+ 

<0.05 
0.13 
0.15 
0.05 

0.15 

0.2+ 

0.13 

0.26 

0.3 

0.05 
0.05 
0.05 

0.07 

O.l! 

o.n 

<0.05 

0.1 

0.15 

<0. 1 

.::O.t 
<O. l 
-c:O.t 
<O. l 
<Lt 
<0.1 

<0.1 

<0.t 

<0.1 

<0. 1 

<O. l 

<O. l 

..:O. l 

<0.1 

.::0.1 

<0.t 

<0. L 

.e:0.1 
<0.1 
<0.1 
.::0.1 
<0.1 
<0.1 
<0.1 

<0.1 

<0.1 

0.25 

<0.1 

<0.1 

<0.1 

0.16 

<0 .1 

0.61 
0.6i 
0.69 
0.7 
0.71 
0.8 
0.59 

0.6i 

0.63 

o.61 

0.62 

o.n 

o.56 

o.57 

0.58 

0.6 

0.63 

0.69 

15.3 
17.7 
16.+ 
17 

15.6 
14.4' 
!+ 

15.8 

14.2 

15 

336 
347 
350 
359 
362 
368 
330 

351 

354 

355 

13.9 369 

J+.2 365 

13.7 34+ 

Jt.5 337 

13 336 

H 3+6 

13.3 349 

13.+ 353 

8.08 
8.25 
8.18 
8.37 
8.33 
8.41 

8.18 

8.33 

8 .28 

8.32 

8.39 

8.4 

8.1 

7.97 

8.06 

8.tt 

8.15 

8.21 

v x y 

ealcD!I 
TDS TDS180 a te TDS EC EC Oil EC EC Al 
m;I!. ~l ~L un:.h.o/ a:1 un:.~ umhoj cm m;,ll. 

1040 1058 1i20 
1050 1071 17+o 
1080 1101 1i30 
1080 1078 1780 
1120 1096 1730 
1060 1080 1800 
1060 1012 1720 

1080 1069 lHO 

1110 1098 1750 

l tGO 1096 1820 

1120 1146 1760 

1080 1065 1780 

763 
699 
720 

1030 1015 1690 

1050 102 1 1680 

1050 1037 1670 

1040 1031 li20 

1070 1083 1670 

1030 1026 1i10 

..:0.1 

.::0.1 
<0.1 
<:0.1 
<0.1 

<0.1 

<0.1 

..::0.1 

<0.1 

<0.1 

..:0.1 

<0.1 

<0.1 

<-0,1 

-35-



, , I !J~S..:~.R.~ 
~ Prolt•tding People cu ul tlte E11l·iro11n1e11t 

Combrio 

:J Fo1ma1 Fain ter B I !I 

C!tpboaro 

BB 

• 10 

:;:i . 

f ont 

I· 

A' A 

{\>· ~ · 

'-

@1~·,3 
I e=3 Mcroc & Center • 1 

,>.11gnrncnt • 

Public Access 
Excel Spreadsheets 

ISR Wellfield Perimeter Monitoring Ring Well 
Descriptions 

Good 

Explanato1 y l!npul I ~ I 
= ~-EB 
Insert 

M< ~ 
C>cl!?le Fermat 

ceus 

I: Au~Sum • fr ~ l!i Fill• 
sort& Fiod& 

QCIU P f ilter· Select · 
EO.ttnq 

A 8 c D E H K l M N o P a R u v w y AA AB AC AD 
oesaiptl.on location and well comple tion description of Crow Butte MU·1 perimeter zone well~ 

Form4t ionb) Chodron Sond-t-lonc 
souroe(s) 1 

Nole-Jo Opcninf .J.1m: -K7cc-ncd (SI or u~rc-ened (UI 
Sa-ee.n 1 Screen 2 ScrGon 3 

0 § 0 E ·-o J ~ c i c 

~ • j c 

~ 
0. _g ~ 

0. 0. 

~ . ! 0 £ z c ~ -~ • 0 ., 
! ~ ~ a ~ ~ ~ ~ . 

E 5 2 .g §j "2 g ~ ~ i g i ~ 
:S E c -= H & ~ "> ~ ~ ,::., Ill 

~ ~ b s e b " ~ 0 0 a ;:: ~ ~ ~ 'O i5 e ~ e Ea.sting Notthing f-.,, "' " ~ oft., Q ·.2 
tt I\ tt~s1 tb.d tt In Jl tt tt ~ tt tt tt tt Kotes 

3977 31!79 770 '!.95 s 699 709 719 729 s 739 7'19 69'1 7'1f 
3872 3873 735 4.95 687 697 707 717 683 722 

Monitor 39f0 38'11 695 '1.95 627 637 6+2 662 625 666 
CM1·4 Monitor 3852 3853 680 4.95 620 630 635 655 616 657 

CMl-5 Noni tor 3956 3S57 690 '1.95 606 616 621 631 636 6f6 603 6'1f 
CM1·6 Monitor 3884 3885 680 4.95 629 639 649 659 626 663 
C~tl ·7 Monitor 39St 3995 700 '1.95 629 639 6+9 659 669 679 623 677 
CM1·8 Monttor 3892 3893 ilO 4.95 648 658 668 688 643 691 
CMl-9 MoniOOr 390+ 3905 H O '!.95 676 696 696 706 716 726 676 725 

Monitor 3902 3903 no 4.95 707 717 727 737 747 757 704 756 

Monitor 399t 3995 795 '!.95 709 719 729 739 7'19 759 707 765 

-36-



, , I !J~S..:~.R.~ 
Public Access 

Excel Spreadsheets 
~ Prolt•tding People cu ul tlte E11l·1ro111ne11t ISR Wellfield Data References 

1nsut Paoe La'(O.J1 rorrnuJa,; Oa1a Re111ew VlfW AD-'.MS Aaoba: Stcu~"-ZJ~•---

G:imb1ia • 10 Good 
~Copy ~ 

:.J f omiat Pa1nw 

cnp.ooaro 

~· ii(wriip lo:t) 

B I !! • ,,. • ~~ $: ~Merge & Center · 1 

General ~ C ( Normal 
• 'lo , 

1 
'!l.S 4.~8 Conditiona l f o111t11t rlc;;=~=,l=cu=;l=;•~"·o=n=;' F.l=:""""'"'...., 

•·
11 I Fc1roamn9 ~ as Tallle• 

I Bad 

I LiJitiirld'ID I Explanatory .. 

f Ol'\t N!.lll'Oet ~ ~lllHUIU?f!:t r .. .._. ---"'="-

84 I· Knode, R. 
6 c E F 

ADAMS 
Tide Publishe:- Loc:Jtion nu.-nber 

Letter to D. Grams. Ncbroska Department of Ferret bplor.oition Company Denver. CO 
Environmenbt Qu;;lity, Notice o(lnte1t1t lo Oper.;i~ of'Nebt-adu . Inc. 

,,,_.....,,,---·••'.l.f lneU111t 1 
Mine Unit t Rest-or:1tion Report, Crow Butte Ut:mlu.m Crow Butte Resour~s, Inc. 
Project 

Cnw ford. NE ML003677938 
Razou.."CeG. Inc. 

10/11/2002 Crow Butte 
~ou:-ees., lnc. 

Addiriooai Stal>ilit>' Monitoring Data for Mine Unit 1 Crow 8\.'tte R~ouroes. Inc. 
Groun~ler Restor;ition, Crow Butte Ur;i.nium 

•.ct 

Cr.m f ord. NE Ml 02298(l-095 

End of 9XO";Xtlon ore bod 

S~IE~ 

G K 

N( ulra i- ;. tm l: AIJ10SuM • tr Im 
[input I ~ hi1etl O~kl:" FomMi 

ril f ill . 
Sort & f ind St 

.:Laear• fllt~I • Sfl.ect • 

CEIU E0.1.!nQ 

M N 0 p Q R 

-37-



-38-



. ,, ,' !J~S..:~Jl~ 
~ Prott•tding People cu ul tlte E11l·iro11n1e11t 

Public Access 
Excel Spreadsheets 

ISR Wellfield Ground Water Quality 
Future Actions 

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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