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TABLE 1
Southwest Alluvium Performance Monitoring Program, 2010 Operating Year

United Nuclear Corporation, Church Rock Site
Church Rock, New Mexico

Well Use1  Water Level Water Quality NRC POC Purpose
509 D Monitor X X Y Seepage extent
624 Monitor X X ___ Downgradient background, seepage extent
627 Monitor X X Downgradient background, seepage extent
632 Monitor ..... X X Y Seepage extent
8012 _•mnp led- X X Seepage and saturation extent
802 Pumping (idled) X X Seepage and saturation extent
803 Pumping (idled) X X Seepage and saturation extent
805 M onitor X ...... ................... ........ ,w ater !.eve only ___ _ _

807 Monitor X Water level only

808 3 Pumping (idld X X Seepeae extent
EPA 23 Monitor X X Y Problematic completion
EPA 25 Monitor X X D ar seep ae extent
EPA 28 Monitor X X Y . Seepae extent
GW 1 Monitor X X . Y Seepage extent --............... .
GW 2 Monitor X__ __ X Y Seepage extent
GW 3 Monitor X X Y Downgradient background, seepage extent

_ Total 16 14

Eliminated From Monitoring Reason for Elimination
GW 4 X X Dry

EPFA- -22A Y D"y
29A - D-- -- --
639 D-
642 - Dry- --..

645 --- Dry ..
804 . . . .. Not needed, use 632 .
806 Not needed, use 805

EPA 27 Dry

Notes:
1 Pumping wells turned off in January 2001 after final baseline samples were collected. Well 801 is the exception,

see Note 2.
2 Well 801 was turned off at the end of July 1999 because it met decommissioning criteria. Sample collection

ceased after the first quarter 2000. Well 801 water quality is included in the test program, therefore sampling
recommenced January 2001 and has continued through 2003.

3 Well 808 was not included in the Performance Monitoring Program prior to the NA Test, therefore no data are
available prior to January 2001.
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TABLE 2
Zone 3 Performance Monitoring Program, 2010 Operating Year

United Nuclear Corporation, Church Rock Site
Church Rock, New Mexico

NRC I
Well Water Level Water Quality POC Purpose

Continue Monitoring
420 X X Postmining-pretailings background, track plume.
711 X X Y Track saturation and plume, replace 502 B based on results of low flow

purge testing performed in January 2000.
504 B X X Track saturation and plume, extensive data set.
517 X X Y Track plume, extensive data set.
EPA 9 X Extent of saturation, water quality not necessary.
EPA 13 X X Extent of saturation. Water quality added 2nd quarter 2001.
EPA 14 X X Postmining-pretailings background, track plume.
702 X Water level only, track saturation.
710 X Water level only.
712 X Water level only.
713 X Water level only.
714 X Water level only.
613 X X Y Extensive data set, track saturation and source.
701 X Water level only (decommissioned pumper).
706 X Water level only (decommissioned pumper).
707 X Water level only (decommissioned pumper).
708 X X Y Added to program 2nd quarter 2001.
717 X X Water level. Water quality added 2nd quarter 2001.
719 X X Water level. Water quality added 2nd quarter 2001.
Additional Wells, Not Included In Original Performance Monitoring Program
402 X Long-term water level for migration path.
424 X Long-term water level for migration path.
446 X Long-term water level for migration path.
NBL-01 X X Well drilled and installed June 2001. Water level and water quality to trackTotal 23 11downgradient extent of seepage.

Eliminated From Monitoring Reason For Elimination
9D Dry
106 D Dry
411 Oil, cannot get water level or sample.
501 B Y Dry
EPA 1 Dry
EPA 3 Y Dry
EPA 11 Unuseable since 1990 -water level below pump, pump cemented in well.
EPA 12 Dry
EPA 15 Dry
EPA 17 Dry
EPA 18 Dry
126 Dry
502 B Failed low-flow test, use 711
518 Y Failed low-flow test, use 517
608 Not needed (formerly water level only)
703 Not needed (formerly water level only)
715 Not needed (formerly water level only)
709 Not needed (decommissioned pumper)
716 Not needed (pumper)
718 Not needed (pumper)
720 Not needed (decommissioned pumper)

Notes:
NRC POC = Nuclear Regulatory Commission Point of Compliance well
Source: Earth Tech, December 2002, Table 3.2
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TABLE 3
Zone 1 Performance Monitoring Program, 2010 Operating Year

United Nuclear Corporation, Church Rock Site
Church Rock, New Mexico

NRC

WellI Water Level2  Water Quality2  POC Purpose

Continue Monitoring
515 A X X Track transition area
604 X X Y Track center of seepage
614 X X Y Track transition area
EPA 2 X X Postmining-pretailings background water quality
EPA 4 X X _ _ Y Postmining-pretailings background water quality
EPA 5 X X Y Track transition area
EPA 7 X X Y- Track transition area, edge of saturation
EPA 8 X Track edge of saturation
142 X X Premining background
143 X Water level only, use 142
Additional Wells, Not Included In Original Performance Monitoring Program
505 A X Long-term water level for migration path .
502 A X _Long-term water level for migrationpath
501 A X Lonq-term water level for migration path
504 A X Longtem water level for rigration path -..-

412 X Long-term water level for migration path

Total 15 8 1

Eliminated From Monitoring Reason For Elimination

141 No longer useable, plu9_ed dura ofloodiq..
516A Y Failed low-flow testin_ __ _ _

619 ..... .... .Anomalous water quality and water level
615 Decommissioned pumper, not needed - use 515 A
616 Decommissioned puper, not needed - use 604
617 Decommissioned pumper, not needed

Notes:
1. No wells within the tailings reclamation cap were included.
2. Water level and water quality monitored on a quarterly basis.
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TABLE 7
Detected Constituents in Southwest Alluvium, October 2010

United Nuclear Corporation, Church Rock Site
Church Rock, New Mexico

Chemical Name Action Level Unit 0509 D 0624 0627 0632 0801 0802 0803 0808 EPA 23 EPA 25
ALUMINUM 5 mg/I _____ ________ 0.2
AMMONIA (AS N) mg/I 4.8 D 0.07 0.06 0.66 3.54 2.86 0.32 3.48 0.05
ARSENIC 0.05 mg/I 0.001 0.001
BICARBONATE (HCO3) mg/I 2690 1570 618 2020 1570 2200 1950 2030 1330 1160
CALCIUM pci/I 882 666 524 610 D 540 604 648 710 642 736
CHLORIDE 250 mg/I / 195 D 38 D 218 D 197 D 174 D 163 D 171 D 93 D 91 D
COBALT 0.05 mg/I 0.01
GROSS ALPHA 15 mg/I 1.3
LEAD-210 1 __ _

MAGNESIUM mg/I 424 395 230 801 638 926 710 638 386 224
MANGANESE 2.6 mg/I - 0.17 0.05 2.58 4 1.27 1.97 1.02 0.2
NICKEL 0.05 mg/I I
NITRATE (N03) 190 mg/I 9.2 D 74 D 97 D 75 D 5.0 D 97 D 45 D 101 D 16 D 75 D
PH (FIELD) su 6.41 6.53 6.94 6.41 6.45 6.46 6.41 6.43 6.82 6.82
PH (LAB) su 7.37 7.6 7.59 7.42 7.48 7.31 7.02 7.46 7.63 7.43
POTASSIUM mg/I 14 6 6 10 12 6 14 5 11 7
RADIUM-226 pci/I 0.23 0.54 0.38 0.18 0.18 0.21
RADIUM 226 & 228 5 pci/I 0.23 1.4 2.54 0.38 0.18 0.18 0.21
SELENIUM 0.01 0.002 0.001
SODIUM mg/I 418 271 478 412 D 344 366 294 320 157 180
SULFATE (S04) 2125 mg/I 2040 D 0 1 2344 0W 1800 D
THORIUM-230 5
TOTAL DISSOLVED SOLIDS 4800 mg/I 5 1 4550 0 7 '89 8 4260 0
TOTAL TRIHALOMETHANES 80 ug/I 2.86 2.65 18 7.52 4.92
URANIUM 0.3 mg/I 1 0.0355 0.0209 0.0803 0.0396 0.138 0.118 0.121 0.0328 0.122
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TABLE 7
Detected Constituents in Southwest Alluvium, October 2010

United Nuclear Corporation, Church Rock Site
Church Rock, New Mexico

Chemical Name Action Level Unit EPA 28 EPA 28 FD GW 1 GW 2 GW 3 SBL-01
ALUMINUM 5 mg/I 0.8 0.1
AMMONIA (AS N) mg/I 0.07 0.05 0.91 0.07 0.09 0.15
ARSENIC 0.05 mg/I
BICARBONATE (HCO3) mg/I 843 728 1990 2360 1590 467
CALCIUM pci/I 522 530 710 D 613 D 890 486 D
CHLORIDE 250 mg/I 125 D 116 D 228 D 193 D 166 D 85 D
COBALT 0.05 mg/I 0.01 0.01 0.02
GROSS ALPHA 15 mg/I 0.8
LEAD-210 1 _ - - -:
MAGNESIUM mg/I 470 462 662 1080 272 1110
MANGANESE 2.6 mg/I 0.71 0.64 0.08 1.44 1.64
NICKEL 0.05 mg/I
NITRATE (N03) 190 mg/I 30 D 27 D 90 D 16 D 100 D 42 D
PH (FIELD) su 6.76 6.78 6.57 6.27 6.59 6.5
PH (LAB) su 7.68 7.65 6.85 7.15 7.18 7.53
POTASSIUM mg/I 12 11 7 14 9 14
RADIUM-226 pci/I 0.18 0.23 0.3
RADIUM 226 & 228 5 pci/I 1.68 1.53 1.1 1.3 2.2 2.9
SELENIUM 0.01
SODIUM mg/I 227 231 410 D 402 D 336 300 D
SULFATE (S04) 2125 mg/I 2 D 2 D•
THORIUM-230 5 0.4
TOTAL DISSOLVED SOLIDS 4800 mg/I 5 D 5 D 7i

TOTAL TRIHALOMETHANES 80 ug/L 2.37 5.68
URANIUM 0.3 mg/I 0.0503 0.0453 0.122 0.0882 0.215 0.0142
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TABLE 9
Zone 3 Saturated Thickness, October 2010

United Nuclear Corporation, Church Rock Site, Church Rock, New Mexico

Notes:
1 Wells 9 D and 106 D were not included because they appear to be completed above the bottom of Zone 3. Measurements of

saturated thickness in these wells may be less than actual conditions. Well 126 was not included because it was
completed above the bottom of Zone 3. Measurements of saturated thickness in this well are less than actual conditions.
Wells 600, 610 and 672 were not included because they were used solely as pumping wells, therefore no water level data are available.
Well 608 was not included because no water level data were available in 1989 and the last water level measurement was in February 2000.

2 Water level for Well 518 last measured in January 2000.
3 Water level for Well 613 measured in 1983 before pumping started. Water level data for 1989 are not available because the well was pumpin
4 Water levels for the Stage II wells were measured June 1991 when wells were installed. Not included in 1989 average saturated

thickness calculation.
5 Well NBL-01 installed in July 2001and first water level measured in August 2001.
Shading indicates saturated thickness greater than 25 feet.
"-" indicates that no data is available.
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TABLE 10
Detected Constituents in Zone 1, October 2010
United Nuclear Corporation, Church Rock Site

Church Rock, New Mexico

Chemical Name Action Level Unit 0142 0515 A 0604 0614 EPA 02 EPA 02 DUP EPA 04 EPA 05 EPA 07
ALUMINUM 5 mg/I 0.3 0.6 2.4 0.4
AMMONIA (AS N) m_/I 0.32 41.5 D 0.35 95 D 0.46 0.47 0.89 10.5 D 0.19
BICARBONATE (HCO3) mflI 298 365 26 1440 320 348 153 74 665
CALCIUM mg/l 48 463 D 452 567 D 358 364 560 465 509 D
CHLORIDE 250 mg/I 15 2 55 D 2 18 D 16 D 31 D 37 D 197 D
COBALT 0.05 mg/l 0.02 0._9 0.04 0.03
GROSS ALPHA 15 pci/I _ 1.6 2.3 0.9 1.3 1.3 1.9 2.7 0.9
LEAD-210 1 pci/I 2.3 2.4"..
MAGNESIUM mq/l 24 975 799 673 155 162 373 480 1040
MANGANESE 2.6 mg/ 0.03 M A7 0.72 0.9 1.3 _ 1.15
NICKEL 0.05 mg/I _0,_7 0_7
NITRATE (N03) 190 mgl 0.1 52 D 67 D 113 D 0.9 10D 115 D
PH (FIELD) su 7.76 7.13 5.24 7.21 6.75 6.74 6.64 5.94 6.00
PH (LAB) su 7.74 6.35 5.67 7.22 7.81 7.69 7.51 7.09 7.53
POTASSIUM m_/I 4 18 12 13 6 7 9 8 9
RADIUM-226 pci/I 0.83 2.5 1 1.3 1 0.47 1.4 1.6 1.3 2 0.78
RADIUM 226 & 228 5 pci/I 0.83
SODIUM mg/I 344
SULFATE (S04) 2125 mg/I 695 D
TOTAL DISSOLVED SOLIDS 4800 m/l 1260
TOTAL TRIHALOMETHANES 80 u /I
URANIUM 0.3 mn/I

t t ..- I I
4.8 4.5 A5ý -

4.6
1 .98

203 215
1790 DH 1780 D

2800 2750

0.0015 1 0.0004 1 0.0014 1 0.0023 1
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TABLE 11

Southwest Alluvium and Zone 1 Wells
Having Samples Representative of Background Water Quality

Southwest Alluvium Zone I
29 A

624 (Jul 89 - Oct 95)
627
639
642
645

EPA 22 A
EPA 25 (Jul 89 - Oct 95)

EPA 27
EPA 28 (POC)

SBL 1

619
EPA 2

EPA 4 (POC)
EPA 8

Notes:
POC = Point-of-Compliance Well.
The following wells were included only for the
pre-July 1989 metals results:

GW 4 and 623 (SWA)
EPA 5 (Zone 1)
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TABLE 12

Zone 3 Wells Having Samples Representative of Background Water Quality

Well Sampled Time Period
411

504 B
517 (POC)

EPA 01
EPA 03
EPA 11
EPA 12
EPA 14
EPA 15
EPA 17
NBL-01

Jul 89 - Jan 98
Jul 89 - Apr 92
Jul 89 - Apr 91
Jul 89 - Oct 97
Jul 89 - Oct 91
Jul 89 - Apr 90
Jul 89 - Apr 92
Jul 89 - Apr 95
Jul 89 - Apr 95
Jul 89 - Apr 92

Auq 01 - Jan 04

Note: POC = Point-of-Compliance well.
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Table 13: Contaminant-Specific Groundwater ARARs

Cleanup Level or Cleanup Level or
ARAR Currently ARAR Currently

Exceeded in Exceeded in
Impacted Wells Background Wells

ROD Outside Outside
Contaminant ARAR A Source of ROD ARAR Section 2? Section 2? K

Aluminum 5.0 NMWQCC J Yes (Zone 3) No
Antimony• 0.014 Health-based NOT ANALYZED NOT ANALYZED
Arsenic 0.05 MCL Yes (Zone 3) No
Barium 1.0 MCL, NMWQCC NOT ANALYZED NOT ANALYZED

Beryllium u 0.017 Health-based Yes (Zone 3) No

Cadmium " 0.01 MCL, NMWQCC Yes (Zone 3) No
Chromium F 0.05 MCL. NMWQCC NOT ANALYZED NOT ANALYZED
Cobalt 0.05 NMWQCC Yes (Zone 3) No
Copper 1.0 NMWQCC NOT ANALYZED NOT ANALYZED
Iron 5.5 Background Level NOT ANALYZED NOT ANALYZED
Lead 0.05 MCL, NMWQCC No No
Manganese (Mn) 2.6 Background Level Yes (Zone 3) Yes (SWA) L

Mercury 0.002 MCL, NMWQCC NOT ANALYZED NOT ANALYZED
Molybdenum 1.0 NMWQCC Yes (Zone 3) No
Nickel 0.2 NMWQCC Yes (Zone 3) Yes (SWA)
Selenium 0.01 MCL No No
Silver 0.05 MCL, NMWQCC NOT ANALYZED NOT ANALYZED
Thallium " 0.014 Health-based NOT ANALYZED NOT ANALYZED
Vanadium 0.7 Health-based No No
Zinc 10 NMWQCC NOT ANALYZED NOT ANALYZED
Chloride (CI) 250 NMWQCC No No
Sulfate (SO4) 2,160 Background Level Yes (in all 3 units) Yes (SWA, Zone 1)
Nitrate 30 Background Level Yes (SWA, Zone 1) Yes (SWA)
Total Dissolved Solids 3,170 Background Level Yes (in all 3 units) Yes (SWA, Zone 1)
(TDS)
Radium 226 and 228 5 pCi/I MCL Yes (Zone 3, Zone 1) No

Uranium H 5.0 mg/L NMWQCC No No
Thorium-230' 15 pCi/I MCL Yes (Zone 3) No
Gross Alpha 15 pCi/I MCL Yes (Zone 3) No

Notes:
(A) In mg/I, except as noted - two rightmost columns benchmarked to October 2010.
(B) Antimony MCL of 0.006 mg/L published since ROD issuance.
(C) Arsenic MCL of 0.010 mg/L published since ROD issuance.
(D) Beryllium MCL of 0.004 mg/L published since ROD issuance.
(E) Cadmium MCL reduced to 0.005 mg/L since ROD issuance.
(F) Thallium MCL of 0.002 mg/L published since ROD issuance.
(G) Chromium MCL of 0.1 mg/L published since ROD issuance.
(H) Uranium MCL reduced to 0.03 mg/L since ROD issuance.
(I) Based on 15 pCi/I gross alpha.
(J) NMWQCC = New Mexico Water Quality Control Commission.
(K) No background wells are presently sampled in Zone 3.
(L) SWA = Southwest Alluvium.
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Table 14: Compounds Exceeding Standards
(Source: ROD; EPA, 1988c)

Southwest
Zone 3 Zone 1Sotws

Contaminant Alluvium
Aluminum X X
Arsenic X X
Cadmium X X X
Cobalt X X X
Manganese X X X
Molybdenum X X X
Nickel X X X
Selenium X X X
Nitrate X X X
Total Dissolved Solids (TDS) X X X
Radium 226 and 228 X
Gross Alpha X X X
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TABLE 16
Summary Statistics for COPCs and Trace Metals in Southwest Alluvium Background Groundwater

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Total Percent Minimum Maximum Mean of Median of UCL95
Parameter Units Data Nondetect Detected Detected Detected Detected of Mean

Al mg/L 391 94.6% 0.1 0.6 0.182 0.14 0.107
As mg/L 391 93.1% 0.001 0.01 0.00237 0.001 0.00116
Be mg/L 389 100.0% N/A N/A N/A N/A N/A
Cd mg/L 391 96.9% 0.006 0.07 0.0255 0.01 0.0108
Co mg/L 391 81.6% 0.01 0.06 0.0186 0.02 0.0121
Pb mg/L 388 99.5% 0.05 0.07 0.06 0.06 0.0502
Mn mg/L 389 11.8% 0.01 3.35 0.339 0.13 0.414
Mo mg/L 391 99.5% 0.03 0.03 N/A N/A N/A
Ni mg/L 391 96.4% 0.05 0.17 0.08 0.08 0.0613
Se mg/L 390 50.5% 0.001 0.195 0.00708 0.003 0.00516
V mg/L 391 100.0% N/A N/A N/A N/A N/A
Cl mg/L 391 0.0% 9.8 169 74.82 67.8 83.72

S04 mg/L 391 0.0% 605 5830 2401 2420 2468
N03 as N mg/L 391 1.3% 0.09 1225 99.54 74.1 137.4

U mg/L 390 0.3% 0.001 0.367 0.0419 0.031 0.0459
Chloroform ug/L 391 100.0% N/A N/A N/A N/A N/A
Lab TDS mg/L 390 0.0% 1310 10530 4630 4795 4745
Rad-226 pCi/L 391 34.3% 0.2 9.4 0.979 0.6 0.798
Rad-228 pCi/L 391 67.8% 1 7 2.55 2.2 1.611
Rad totl pCi/L 391 25.3% 0.2 12 1.9 1.3 1.621
Th-230 pCi/L 391 91.8% 0.2 14.3 2.841 1.6 0.509
Pb-210 pCi/L 391 78.3% 1 14.2 2.845 2.2 1.513

Gross Alpha pCi/L 391 70.6% 0.4 17.8 3.35 2.1 1.693
Sb mg/L 0 N/A N/A N/A N/A N/A N/A
Ba mg/L 26 100.0% N/A N/A N/A N/A N/A
Cr mg/L 37 97.3% 0.29 0.29 N/A N/A N/A
Cu mg/L 13 84.6% 0.01 0.01 N/A N/A N/A
Fe mg/L 19 79.0% 0.06 1.4 0.418 0.105 0.275
Hg mg/L 8 100.0% N/A N/A N/A N/A N/A
Ag mg/L 21 100.0% N/A N/A N/A N/A N/A
TI mg/L 0 N/A N/A N/A N/A N/A N/A
Zn mg/L 25 40.0% 0.02 0.429 0.0891 0.05 0.0949
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TABLE 17
Summary Statistics for COPCs and Trace Metals in Zone I Background Groundwater

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Total Percent Minimum Maximum Mean of Median of UCL95
Parameter Units Data Nondetect Detected Detected Detected Detected of Mean

Al mrg/L 234 86.8% 0.1 0.6 0.185 0.14 0.117
As mg/L 234 83.8% 0.001 0.004 0.00174 0.002 0.00117
Be mg/L 234 100.0% N/A N/A N/A N/A N/A
Cd mg/L 234 98.7% 0.005 0.01 0.00733 0.007 0.0051
Co mg/L 234 89.7% 0.01 0.06 0.0171 0.01 0.0112
Pb mg/L 234 99.6% 0.05 0.05 N/A N/A N/A
Mn mg/L 234 0.4% 0.66 4.15 2.434 2.65 2.519
Mo mg/L 234 97.9% 0.03 0.27 0.12 0.13 0.132
Ni mg/L 230 98.7% 0.06 0.07 0.0667 0.07 0.0602
Se mg/L 234 95.7% 0.001 0.004 0.0019 0.0015 0.00107
V mg/L 234 100.0% N/A N/A N/A N/A N/A
Cl mg/L 234 0.0% 19.4 252 37.13 37.9 39.03

S04 mg/L 234 0.0% 1410 3882 2703 2952 2773
N03 as N mg/L 233 71.7% 0.01 51.8 1.767 0.16 1.754

U mg/L 233 16.7% 0.0004 0.975 0.00862 0.0013 0.0255
Chloroform ug/L 234 99.6% 0.91 0.91 N/A N/A N/A
Lab TDS mg/L 234 0.0% 2490 5610 4225 4569 4319
Rad-226 pCi/L 233 1.7% 0.2 5.4 1.269 1.2 1.314
Rad-228 pCi/L 234 29.9% 1 13.8 3.457 3.1 2.946
Rad tot[ pCi/L 234 0.9% 0.2 14.8 3.618 3.35 3.841
Th-230 pCi/L 234 91.9% 0.2 4.9 0.974 0.7 0.403
Pb-210 pCi/L 234 80.8% 1.1 9.1 2.58 2.1 1.579

Gross Alpha pCi/L 234 35.0% 0.9 14 2.757 2 2.361
Sb mg/L 0 N/A N/A N/A N/A N/A N/A
Ba mg/L 14 78.6% 0.079 0.091 0.0847 0.084 0.091
Cr mg/L 11 100.0% N/A N/A N/A N/A N/A
Cu mg/L 4 75.0% 0.026 0.026 N/A N/A N/A
Fe mg/L 12 8.3% 0.25 14 6.386 6.2 8.701
Hgmg/L 0 N/A N/A N/A N/A N/A N/A
Ag mg/L 11 100.0% N/A N/A N/A N/A N/A
TI mg/L 0 N/A N/A N/A N/A N/A N/A
Zn mg/L 16 56.3% 0.01 5 0.784 0.046 3.583
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TABLE 18
Summary Statistics for COPCs and Trace Metals in Zone 3 Background Groundwater

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Total Percent Minimum Maximum Mean of Median of UCL95
Parameter Units Data Nondetect Detected Detected Detected Detected of Mean

Al mg/L 186 68.28% 0.1 1.68 0.422 0.31 0.231
As mg/L 186 26.88% 0.001 1.01 0.121 0.0235 0.175
Be mg/L 186 100.00% N/A N/A N/A N/A N/A
Cd mg/L 186 95.16% 0.01 0.09 0.02 0.01 0.0113
Co mg/L 186 9.14% 0.01 0.53 0.0835 0.06 0.0877
Pb mg/L 185 97.84% 0.05 0.08 0.065 0.065 0.0701
Mn mg/L 186 0.54% 0.42 7.5 3.25 3.3 3.436
Mo mag/L 184 14.13% 0.02 75 11.88 3.76 17.43
Ni mg/L 186 39.25% 0.05 0.67 0.173 0.12 0.14
Se mrg/L 186 77.42% 0.001 0.015 0.0026 0.001 0.00159
V mg/L 186 100.00% N/A N/A N/A N/A N/A
Cl mg/L 186 0% 15 66 31.62 30.85 32.65

S04 mg/L 186 0% 1319 4674 2588 2651 2674
N03_as N mg/L 186 17.20% 0.01 61 11.34 4.785 15.61

U mg/L 186 1.08% 0.0007 0.38 0.0791 0.039 0.107
Chloroform ug/L 186 99.46% 1.1 1.1 N/A N/A N/A

Lab TDS mg/L 186 0% 2244 6930 4115 4237 4239
Rad-226 pCi/L 186 11.83% 0.2 23.7 5.01 4.5 4.996
Rad-228 pCi/L 185 29.19% 1 22.3 5.34 4.3 4.509
Rad totl pCi/L 185 9.73% 0.2 40.9 9.099 7.9 10.66
Th-230 pCi/L 186 89.78% 0.2 57 6.705 2.3 1.426
Pb-210 pCi/L 186 69.35% 1 11 2.549 2 1.618

Gross Alpha pCi/L 186 15.59% 1 69 8.191 5.4 8.217
Sb mg/L 1 100.0% N/A N/A N/A N/A N/A
Ba mg/L 36 94.4% 0.54 0.54 N/A N/A N/A
Cr mg/L 37 100.0% N/A N/A N/A N/A N/A
Cu mg/L 13 76.9% 0.028 0.06 0.042 0.038 0.06
Fe mg/L 23 39.1% 0.03 67 9.682 1.45 12.16
Hg mg/L 4 100.0% N/A N/A N/A N/A N/A
Ag mg/L 29 100.0% N/A N/A N/A N/A N/A
TI mg/L 0 N/A N/A N/A N/A N/A N/A
Zn mg/L 31 19.4% 0.02 6.859 0.766 0.193 3.539
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TABLE 19
Summary Comparisons of Parameter Concentrations in Southwest Alluvium Background Groundwater to Comparison Values

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Single Sample Hypothesis Test3  Potential
Comparison HO: Site Median >= CV Clean-up

Parameter Units Value' Max RL2 UCL95 UCL95>CV? Max RL>=CV? Percent < RL Sign Test Wilcoxon Signed Level
Al mg/L 5 0.1 0.107 NO NO 95% Reject Reject
As mg/L 0.01 0.001 0.00116 NO NO 93% Reject Reject
Be mg/L 0.004 0.1 NA N/A YES 100% N/A N/A
Cd mg/L 0.005 0.01 0.0108 YES YES 97% Do not Reject_. Reject 0.0108
Co mg/L 0.05 0.01 0.0121 NO NO 82% Reject Reject
Pb mg/L 0.05 0.05 0.0502 YES YES 99% Do not Reject Reject 0.0502
Mn mg/L 0.2 0.01 0.414 YES NO 12% Reject Reject 0.414
Mo mg/L 1 0.1 NA N/A NO 99% Reject Reject
Ni mg/L 0.2 0.05 0.0613 NO NO 96% Reject Reject
Se mg/L 0.05 0.001 0.00516 NO NO 51% Reject Reject
V mg/L 0.1 0.1 NA N/A YES 100% N/A N/A
Cl mg/L 250 N/A 83.72 NO N/A 0% Reject Reject

S04 mg/L 2125 N/A 2468 YES N/A 0% Do not Reject Do not Reject 2468
N03 as N mg/L 30 0.1 137.4 YES NO 1% Do not Reject Do not Reject 137.4

U mg/L 0.03 0.0003 0.0459 YES NO 0% Do not Reject Do not Reject 0.0459
Chloroform ug/L 80 1 NA N/A NO 100% N/A N/A

Lab TDS mg/L 3170 N/A 4745 YES N/A 0% Do not Reject Do not Reject 4745
Rad totl pCi/L 5 0.2 1.621 NO NO 25% Reject Reject
Th-230 pCi/L 5 0.2 0.509 NO NO 92% Reject Reject
Pb-210 pCi/L 1 1 1.513 YES YES 78% Do not Reject Reject 1.513

GrossAlpha pCi/L 15 1 1.693 NO NO 71% Reject Reject
Sb mg/L 0.006 N/A NA N/A N/A N/A no data no data
Ba mg/L 2 0.1 NA N/A NO 100% Reject Reject
Cr mg/L 0.05 0.05 NA N/A YES 97% Reject Reject
Cu mg/L 1 0.02 NA N/A NO 85% Reject Reject
Fe mg/L 1 0.1 0.275 NO NO 79% Reject Reject
HgI mg/L 0.002 0.001 NA N/A NO 100% N/A N/A
Ag m./L 0.05 0.05 NA N/A YES 100% N/A N/A
TI mg/L 0.002 N/A NA N/A N/A N/A no data no data
Zn mg/L 10 0.1 0.0949 NO NO 40% Reject Reject

Note:
1. See Table 15 of the present document for sources of Comparison Values (CV)
2. RL is an abbreviation of reporting limit
3. Single sample hypotheses tests are not applicable to datasets having 100% censored data
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TABLE 20
Summary Comparisons of Parameter Concentrations in Zone I Background Groundwater to Comparison Values

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Single Sample Hypothesis Test3  Potential
Comparison HO: Site Median >= CV Clean-up

Parameter Units Value1  Max RL 2  UCL95 UCL95>CV? Max RL>=CV? Percent < RL Sign Test Wilcoxon Signed Level
Al mg/L 5 0.1 0.117 NO NO 87% Reject Reject
As mg/L 0.01 0.001 0.00117 NO NO 84% Reject Reject
Be mg/L 0.004 0.05 N/A N/A YES 100% N/A N/A
Cd mg/L 0.005 0.01 0.0051 YES YES 99% Do not Reject Reject 0.0051
Co mg/L 0.05 0.01 0.0112 NO NO 90% Reject Reject
Pb mg/L 0.05 0.05 N/A N/A YES 100% N/A N/A
Mn mg/L 0.2 0.01 2.519 YES NO 0% Do not Reject Do not Reject 2.519
Mo mg/L 1 0.1 0.132 NO NO 98% Reject Reject
Ni mg/L 0.2 0.05 0.0602 NO NO 99% Reject Reject
Se mg/L 0.05 0.001 0.00107 NO NO 96% Reject Reject
V mg/L 0.1 0.1 N/A N/A YES 100% N/A N/A
Cl mg/L 250 N/A 39.03 NO N/A 0% Reject Reject

S04 mg/L 2125 N/A 2773 YES N/A 0% Do not Reject Do not Reject 2773
N03 as N mg/L 30 0.1 1.754 NO NO 72% Reject Reject

U mg/L 0.03 0.0004 0.0255 NO NO 17% Reject Reject
Chloroform ug/L 80 1 N/A N/A N/A 100% N/A N/A

Lab TDS mg/L 3170 N/A 4319 YES N/A 0% Do not Reject Do not Reject 4319
Rad totl pCi/L 5 0.2 3.841 NO NO 1% Reject Reject
Th-230 pCi/L 5 0.2 0.403 NO NO 92% Reject Reject
Pb-210 pCi/L 1 1 1.579 YES YES 81% Do not Reject Reject 1.579

Gross Alpha pCi/L 15 1 2.361 NO NO 35% Reject Reject
Sb mg/L 0.006 N/A N/A N/A N/A N/A no data no data
Ba mg/L 2 0.1 0.091 NO NO 79% Reject Reject
Cr mg/L 0.05 0.05 N/A N/A YES 100% N/A N/A
Cu mg/L 1 0.02 N/A N/A NO 75% Do not Reject Do not Reject
Fe mg/L 1 0.1 8.701 YES NO 8% Do not Reject Do not Reject 8.701
Ha mg/L 0.002 N/A N/A N/A N/A N/A no data no data
Ag mg/L 0.05 0.05 N/A N/A N/A 100% N/A N/A
TI mg/L 0.002 N/A N/A N/A N/A N/A no data no data
Zn mg/L 10 0.1 3.583 NO NO 56% Reject Reject

Note:
1. See Table 15 of the present document for sources of Comparison Values (CV)
2. RL is an abbreviation of reporting limit
3. Single sample hypotheses tests are not applicable to datasets having 100% censored data
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TABLE 21

Summary Comparisons of Parameter Concentrations in Zone 3 Background Groundwater to Comparison Values
United Nuclear Corporation Church Rock Site

Church Rock, New Mexico

Single Sample Hypothesis Test3  Potential
Comparison HO: Site Median >= CV Clean-up

Parameter Units Value' Max RL2 UCL95 UCL95>CV? Max RL>=CV? Percent < RL Sign Test Wilcoxon Signed Level
Al mg/L 5 0.1 0.231 NO NO 68% Reject Reject
As mg/L 0.01 0.001 0.175 YES NO 27% Do Not Reject Do Not Reject 0.175
Be mg/L 0.004 0.05 N/A N/A YES 100% N/A NIA
Cd mg/L 0.005 0.01 0.0113 YES YES 95% Do Not Reject Reject 0.0113
Co mg/L 0.05 0.01 0.0877 YES NO 9% Do Not Reject Do Not Reject 0.0877
Pb mg/L 0.05 0.05 0.0701 YES YES 98% Do Not Reject Reject 0.0701
Mn mg/L 0.2 0.01 3.436 YES NO 1% Do Not Reject Do Not Reject 3.436
Mo mg/L 1 0.1 17.43 YES NO 14% Do Not Reject Do Not Reject 17.43
Ni mg/L 0.2 0.05 0.14 NO NO 39% Reject Reject
Se mg/L 0.05 0.001 0.00159 NO NO 77% Reject Reject
V mg/L 0.1 0.1 N/A N/A YES 100% N/A N/A
Cl mg/L 250 N/A 32.65 NO N/A 0% Reject Reject

S04 mg/L 2125 N/A 2674 YES N/A 0% Do Not Reject Do Not Reject 2674
N03 as N mg/L 30 0.1 15.61 NO NO 17% Reject Reject

U mg/L 0.03 0.0003 0.107 YES NO 1% Do Not Reject Do Not Reject 0.107
Chloroform ug/L 80 1 N/A N/A NO 99% Reject Reject

Lab TDS mg/L 3170 N/A 4239 YES N/A 0% Do Not Reject Do Not Reject 4239
Rad totl pCi/L 5 0.2 10.66 YES NO 10% Do Not Reject Do Not Reject 10.66
Th-230 pCi/L 5 0.2 1.426 NO NO 90% Reject Reject
Pb-210 pCi/L 1 1 1.618 YES YES 69% Do Not Reject. Reject 1.618

Gross Alpha pCi/L 15 1 8.217 NO NO 16% Reject Reject
Sb mg/L 0.006 0.05 N/A N/A YES 100% N/A N/A
Ba mg/L 2 0.1 N/A N/A NO 94% Reject Reject
Cr mg/L 0.05 0.1 N/A N/A YES 100% Reject Reject
Cu mg/L 1 0.02 0.06 NO NO 77% Reject Reject
Fe mg/L 1 0.1 12.16 YES NO 39% Do not Reject Do not Reject 12.16
Hg mg/L 0.002 0.0002 N/A N/A NO 100% N/A N/A
Ag mg/L 0.05 0.05 N/A N/A YES 100% NIA N/A
TI mg/L 0.002 N/A N/A N/A N/A N/A no data no data
Zn mg/L 10 0.1 3.5391 NO NO 19% Reject Reject

Note:
1. See Table 15 of the present document for sources of Comparison Values (CV)
2. RL is an abbreviation of reporting limit
3. Single sample hypotheses tests are not applicable to datasets having 100% censored data
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TABLE 22

ROD Background Concentrations Compared to Updated Potential Background Levels
United Nuclear Corporation Church Rock Site

Church Rock, New Mexico

Statistical Background
Levels for

Statistical Background Statistical Background
Levels for Levels forROD Background

COPC Concentrations Southwest Alluvium Zone I Zone 3

Sulfate (mg/L) 2160 2468 2773 2674
TDS (mg/L) 3170 4745 4319 4239
N03 as N (mg/L) 30 137.4
Manganese (mg/L) 2.6 0.414 2.519 3.436
Iron (mg/L) 5.5 8.701 12.16
Arsenic (mg/L) 0.175
Cadmium (mg/L) 0.0108 0.0051 0.0113
Cobalt (mg/L) 0.0877
Lead (mg/L) 0.0502 0.0701
Molybdenum (mg/L) 17.43

Uranium (mg/L) 0.04591 0.107
Total Radium (pCi/L) 5.2 9.4 10.66
Lead-210 (pCi/L) 1.513 1.579 1.618

Notes:
ROD = EPA Record of Decision (1988c); COPC = Constituents of Potential Concern.
Potential background levels determined solely from statistical analyses and are largely taken from

N.A. Water Systems (2008b): Southwest Alluvium (Table 7); Zone 1 (Table 8); and Zone 3 (Table 9). In addition,

background levels for total radium in the Southwest Alluvium and Zone 1 were determined by alternate
statistical analyses presented in N.A. Water Systems (2006) and are the current NRC License
Groundwater Protection Standards.

Iron was removed from the site COPC list (see the EPA Feasibility Study, 1988a) and has not been
analyzed since 1989.

Footnote 1: It is important to note that the statistically calculated background value for uranium in the Southwest Alluvium
(Table 22) does not agree with the evaluation of uranium presented by GE (2006). GE (2006) evaluated uranium in a
geochemical, as opposed to statistical, context, and emphasized the typical covariance between uranium and alkalinity
concentrations. Mine-water discharge was permitted to contain uranium concentrations as high as 2 mg/L, and in the
Southwest Alluvium relatively high background concentrations were adsorbed onto the grains of the sediment.
If EPA selects the uranium MCL (0.03 mg/L) as a new cleanup level, by addressing only the statistical context, then the
uranium goal would be unattainable in the Southwest Alluvium.
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TABLE 23

Wells Having Samples Representative of
Impacted Water Quality, July 2006 - April 2008

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Southwest Alluvium Zone 1 Zone 3
509 D (POC)

624
632 (POC)

801
802
803
808

EPA 23 (POC)
EPA 25

GW 1 (POC)
GW 2 (POC)
GW 3 (POC)

515 A
604 (POC)
614 (POC)

EPA 5 (POC)
EPA 7 (POC)

504 B
517 (POC)
613 (POC)
708 (POC)
711 (POC)

717
719

EPA 13
EPA 14
NBL 1

Notes:
POC = Point-of-Compliance Well.
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TABLE 24

Summary Statistics for COPCs and Trace Metals in Southwest Alluvium Impacted Groundwater
United Nuclear Corporation Church Rock Site

Church Rock, New Mexico

Total Percent Minimum Maximum Mean of Median of UCL95
Parameter Units Data Nondetect Detected Detected Detected Detected of Mean

Al mg/L 96 93.8% 0.1 0.3 0.167 0.15 0.109
As mg/L 96 86.5% 0.001 0.01 0.00885 0.01 0.00256
Be mg/L 96 100.0% N/A N/A N/A N/A N/A
Cd mg/L 96 100.0% N/A N/A N/A N/A N/A
Co mg/L 96 99.0% 0.01 0.01 N/A N/A N/A
Pb mg/L 96 100.0% N/A N/A N/A N/A N/A
Mn mg/L 96 0.0% 0.03 5.4 1.865 1.83 2.8
Mo mg/L 96 100.0% N/A N/A N/A N/A N/A
Ni mg/L 96 100.0% N/A N/A N/A N/A N/A
Se mg/L 96 99.0% 0.001 0.001 N/A N/A N/A
V mg/L 96 100.0% N/A N/A N/A N/A N/A
Cl mg/L 96 0.0% 79 374 187.8 181 199.6

S04 mg/L 96 0.0% 1510 4330 2745 2820 2867
N03 as N mg/L 96 0.0% 0.3 160 65.08 76 94.42

U mg/L 96 0.0% 0.0229 0.246 0.104 0.111 0.128
Chloroform mg/L 96 49.0% 0.00061 0.0155 0.00479 0.00309 0.00338
Lab TDS mg/L 96 0.0% 3880 8250 6044 6245 6250
Rad-226 pCi/L 96 61.5% 0.1 1 0.435 0.4 0.267
Rad-228 pCi/L 96 77.1% 0.3 4.3 1.786 1.75 0.86
Radtotl pCi/L 96 57.3% 0.1 5.2 1.351 0.7 0.828
Th-230 pCi/L 96 89.6% 0.2 1.6 0.69 0.5 0.29
Pb-210 pCi/L 96 100.0% N/A N/A N/A N/A N/A

Gross Alpha pCi/L 96 69.79% 1 2.4 1.317 1.2 1.141
Sb mg/L 0 N/A N/A N/A N/A N/A N/A
Ba mg/L 0 N/A N/A N/A N/A N/A N/A
Cr mg/L 0 N/A N/A N/A N/A N/A N/A
Cu mg/L 0 N/A N/A N/A N/A N/A N/A
Fe mg/L 0 N/A N/A N/A N/A N/A N/A
Hg mg/L 0 N/A N/A N/A N/A N/A N/A
Ag mg/L 0 N/A N/A N/A N/A N/A N/A
TI mg/L 0 N/A N/A N/A N/A N/A N/A
Zn mg/L 0 N/A N/A N/A N/A N/A N/A

Notes:
N/A - insufficient data to make an estimate.
UCL95 statistics highlighted in yellow may be of questionable reliability.
Listed UCL statistics for Mn and N03_asN are at 97.5% confidence level
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TABLE 25

Summary Statistics for COPCs and Trace Metals in Zone I Impacted Groundwater, Recent 8 Quarters
3rd Qtr. 2006 - 2nd Qtr. 2008, Excluding Samples from Section 2 Wells 0515 A, 0604, 0614

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Total Percent Minimum Maximum Mean of Median of UCL95
Parameter Units Data Nondetect Detected Detected Detected Detected of Mean

Al mg/L 16 56.3% 0.2 1.3 0.457 0.3 0.44
As mg/L 16 75.0% 0.001 0.003 0.00175 0.0015 0.00145
Be mg/L 16 100.0% N/A N/A N/A N/A N/A
Cd mg/L 16 100.0% N/A N/A N/A N/A N/A
Co mg/L 16 0.0% 0.02 0.06 0.0363 0.03 0.0557
Pb mg/L 16 100.0% N/A N/A N/A N/A N/A
Mn mg/L 16 0.0% 0.95 2.96 1.656 1.47 1.95
Mo mg/L 16 100.0% N/A N/A N/A N/A N/A
Ni mg/L 16 81.3% 0.05 0.06 0.0533 0.05 0.0519
Se mg/L 16 93.8% 0.001 0.001 N/A N/A N/A
V mg/L 16 93.8% 0.2 0.2 N/A N/A N/A
Cl mg/L 16 0.0% 48 221 131.5 128.5 214.3

S04 mg/L 16 0.0% 2960 4760 3778 3955 4049
N03 as N mg/L 16 0.0% 16.2 200 80.5 72.75 152*

U mg/L 16 0.0% 0.0012 0.0022 0.00161 0.0015 0.00174
Chloroform mg/L 16 87.5% 0.0006 0.00076 0.00068 0.00068 0.00063873

Lab TDS mg/L 16 0.0% 4620 7860 6208 6120 6843
Rad-226 pCi/L 16 18.8% 0.4 1.8 1.138 1.2 1.213
Rad-228 pCi/L 16 56.3% 1 4 2.286 1.9 2.087
Rad totl pCi/L 16 12.5% 0.6 5.2 2.2 1.6 2.8
Th-230 pCi/L 16 87.5% 0.6 0.7 0.65 0.65 0.621
Pb-210 pCi/L 16 100.0% N/A N/A N/A N/A N/A

Gross Alpha pCi/L 16 18.8% 1.2 4.1 2.146 2 2.319
Sb mg/L 0 N/A N/A N/A N/A N/A N/A
Ba mg/L 0 N/A N/A N/A N/A N/A N/A
Cr mg/L 0 N/A N/A N/A N/A N/A N/A
Cu mg/L 0 N/A N/A N/A N/A N/A N/A
Fe mg/L 0 N/A N/A N/A N/A N/A N/A
Hg mg/L 0 N/A N/A N/A N/A N/A N/A
Ag mg/L 0 N/A N/A N/A N/A N/A N/A
TI mg/L 0 N/A N/A N/A N/A N/A N/A
Zn mg/L 0 N/A N/A N/A N/A N/A N/A

Notes:
*95% Chebyshev (Mean, Sd) UCL chosen for N03 as N

which exceeded the maximum observed detection.
N/A - insufficient data to make an estimate.

in lieu of ProUCL recommended UCL 99 statistic,

UCL95 statistics highlighted in yellow may be of questionable reliability.
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TABLE 26

Summary Statistics for COPCs and Trace Metals in Zone 3 Impacted Groundwater, Recent 8 Quarters
3rd Qtr. 2006 - 2nd Qtr. 2008, Exluding Samples from Section 2 Well 0613

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Total Percent Minimum Maximum Mean of Median of UCL95
Parameter Units Data Nondetect Detected Detected Detected Detected of Mean

Al mg/L 70 17.1% 0.1 163 16.14 2.45 39.15
As mg/L 70 31.4% 0.001 2.5 0.206 0.025 0.412
Be mg/L 70 87.1% 0.01 0.09 0.0589 0.06 0.0202
Cd mg/L 70 77.1% 0.005 1 0.0713 0.0095 0.0075
Co mg/L 70 0.0% 0.05 0.95 0.381 0.35 0.439
Pb mg/L 70 100.0% N/A N/A N/A N/A N/A
Mn mg/L 70 0.0% 3.33 23.7 9.836 7.485 10.89
Mo mg/L 70 54.3% 0.1 5 1.084 0.3 0.739
Ni mg/L 70 0.0% 0.11 0.89 0.377 0.31 0.489
Se mg/L 70 95.7% 0.001 0.01 0.00433 0.002 0.0014
V mg/L 70 92.9% 0.1 0.2 0.18 0.2 0.111
Cl mg/L 70 0.0% 14 98 43.66 37.5 48.01

S04 mg/L 70 0.0% 2630 5260 3599 3545 3717
N03 as N mg/L 70 61.4% 0.1 44.8 17.15 24 16.09

U mg/L 70 0.0% 0.0011 0.138 0.0287 0.0219 0.0431
Chloroform mg/L 70 81.4% 0.00093 0.00676 0.00441 0.00444 0.00326

Lab TDS mg/L 70 0.0% 3980 6680 5289 5290 5441
Rad-226 pCi/L 70 0.0% 2 27.6 9.823 7.9 11.14
Rad-228 pCi/L 70 0.0% 3.8 56.1 15.73 13.55 17.84
Rad totl pCi/L 70 0.0% 6.8 73.3 25.55 20.8 29.14
Th-230 pCi/L 70 91.4% 0.2 1.3 0.533 0.4 0.259
Pb-210 pCi/L 70 91.4% 1.8 8.1 4.883 4.9 2.287

Gross Alpha pCi/L 70 0.0% 2.4 35.2 12.62 10.55 14.25
Sb mg/L 0 N/A N/A N/A N/A N/A N/A
Ba mg/L 0 N/A N/A N/A N/A N/A N/A
Cr mg/L 0 N/A N/A N/A N/A N/A N/A
Cu mg/L 0 N/A N/A N/A N/A N/A N/A
Fe mg/L 0 N/A N/A N/A N/A N/A N/A
Hg mg/L 0 N/A N/A N/A N/A N/A N/A
Ag mg/L 0 N/A N/A N/A N/A N/A N/A
TI mg/L 0 N/A N/A N/A N/A N/A N/A
Zn mg/L 0 N/A N/A N/A N/A N/A N/A

Notes:
N/A - insufficient data to make an estimate.
UCL95 statistics highlighted in yellow may be of questionable reliability.
Listed UCL statistics for Al, As, and N03_asN are at 97.5% confidence level
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TABLE 27

COPCs Lacking Sufficient Data to Estimate UCL95 Statistics
for Impacted Water Quality, July 2006 - April 2008

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Southwest Alluvium Zone 1 Zone 3
Be* Be* Pb*
Cd* Cd*

CO*** Pb*
Pb* Mo*
Mo* Se**

Ni* V
Se** Pb-210*

V*
Pb-21 0*

Notes:
* no detected results in 8 quarters of sampling.

** one detected result at or below MCL in 8 quarters of sampling.
one detected result at or below New Mexico WQCC standard

in 8 quarters of sampling.
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TABLE 28

COPCs Having Estimated UCL95 Statistics of Questionable Reliability
for Impacted Water Quality, July 2006 - April 2008

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

Southwest Alluvium Zone 1 Zone 3
Al*** Ni** Se**

Chloroform* V
Th-230*

Notes:

* 2 detected results at or below MCL or NRC compliance license standard in 8 quarters of

sampling.

** 3 detected results at or below MCL or New Mexico WQCC standard in 8 quarters of sampling.

*** 6 detected results at or below New Mexico WQCC standard in 8 quarters of sampling.

11 -6209-SC- 111 Chester Engineers



TABLE 29
Rationale and COC Selection from the

Updated Human Health Risk Assessment (Chester Engineers, 201 ib)
United Nuclear Corporation Church Rock Site

Church Rock, New Mexico

Hydrostratigraphic COCs Identified Non-carcinogen Selected as COC Selection Rationale

Unit in "Table lOs" or Carcinogen COC

Southwest Alluvium Arsenic Carcinogen No Similar to background
concentrations; below MCL

Southwest Alluvium Cobalt Non-carcinogen No One detected result in impacted
water; background

concentrations higher than

impacted water concentrations

Southwest Alluvium Manganese Non-carcinogen Yes HI = 8.7 (Child)

Southwest Alluvium Uranium Non-carcinogen Yes HI = 2.7 (Child)

Southwest Alluvium Chloroform Carcinogen Yes Risk = 1.7E-06 - Ingestion and

dermal

Risk = 2.1 E-06 - Inhalation

Southwest Alluvium Uranium isotopes Carcinogen Yes Risk > 1E-04

Southwest Alluvium Radium-226 Carcinogen No Background concentrations

higher than impacted

Southwest Alluvium Radium-228 Carcinogen No Background concentrations

higher than impacted

Zone I Cobalt Non-carcinogen Yes HI = 11.9 (Child)

Zone 1 Manganese Non-carcinogen No Background concentrations

higher than impacted

Zone I Vanadium Non-carcinogen No Hazard based on only one

historical detection in seepage
impacted water

Zone 1 Arsenic Carcinogen No Similar to background

Iconcentrations; below MCL
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Hydrostratigraphic COCs Identified Non-carcinogen Selected as COC Selection Rationale

Unit in "Table l0s" or Carcinogen COC

Zone I Radium-226 Carcinogen No Background concentrations

higher than impacted water

concentrations

Zone I Radium-228 Carcinogen No Background concentrations

higher than impacted water

concentrations

Zone 1 Thorium-230 Carcinogen No Risk = 1. 1E-06, within

background radiological risk

Zone 3 Aluminum Non-carcinogen Yes HI = 2.5 (Child)

Zone 3 Arsenic Carcinogen and Yes HI 88.4 (Child)

Non-carcinogen Risk 9.3E-03

Zone 3 Cadmium Non-carcinogen Yes HI = 9.1 (Child)

Zone 3 Cobalt Non-carcinogen Yes HI - 94.2 (Child)

Zone 3 Manganese Non-carcinogen Yes HI 33.8 (Child)

Zone 3 Molybdenum Non-carcinogen No Background concentrations

higher than impacted water

concentrations

Zone 3 Nickel Non-carcinogen Yes HI = 1.6 (Child)

Zone 3 Vanadium Non-carcinogen Yes HI = 2.3 (Child)

Zone 3 Uranium Non-carcinogen No Background concentrations

higher than impacted water

concentrations

Zone 3 Chloroform Carcinogen Yes Risk = 1.6E-06 - Ingestion and

dermal

Risk = 2.OE-06 - Inhalation

Zone 3 Uranium Isotopes Carcinogens No Background concentrations

higher than impacted water

concentrations

Zone 3 Radium-226 Carcinogen Yes Risk = 8.5E-05 - Ingestion

Risk 1.2E-02 Inhalation
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Hydrostratigraphic COCs Identified Non-carcinogen Selected as COC Selection Rationale

Unit in "Table lOs" or Carcinogen COC

Zone 3 Radium-228 Carcinogen Yes Risk = 3.5E-04 - Ingestion

Zone 3 Lead-210 Carcinogen Yes Risk = 5.5E-05 - Ingestion

Notes:
Shading indicates COPCs that were not selected as COCs.
"Table 1Os" in header for second column refers to Tables 10.1.RME to 10.9.RME in the

Updated Baseline Human Health Risk Assessment (Chester Engineers, 2011 b).
HI = Hazard Index, which is equal to the sum of the Hazard Quotients evaluated within an

exposure scenario (relevant to non-carcinogens only).
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Table 30
Compliance Status

Constituents Exceeding EPA and NRC Site Standards for Each Hydrostratigraphic Unit
Based on October 2010 Groundwater Quality Data

United Nuclear Corporation Church Rock Site
Church Rock, New Mexico

EPA Standard NRC Standard Southwest

Constituent in ROD in License Alluvium Zone 1 Zone 3 Comments
aluminum 5.0 None X
arsenic 0.05 0.05 X only Zone 3 well NBL-1
beryllium 0.017 0.05 XO
cadmium 0.01 0.01 XO
cobalt 0.05 None X

lead 0.05 0.05
molybdenum 1.0 None X

Zone 1 POC well 604 (inside section
nickel 0.2 0.05 X o2 x 2); only SWA well is SBL-1

(background)

selenium 0.01 0.01
only Zone 3 well 613 (POC in

vanadium 0.7 0.1 0 Section 2)
chloride 250 None

manganese 2.6 None X X X only SWA well is SBL-1
(background)

nitrate 30 None X X impacted & background
sulfate 2,160 None X X X impacted & background
TDS 3,170 None x X X impacted & background
radium 226+228 5.0 pCi/L unit specific' X xO

uranium 5.0 0.3 0 0 SWA well 509D (POC in Section 2)
only Zone 3 well 613 (POC in

TTHMs None 0.8 0 Section 2)

thorium-230 15 pCi/L 5 pCi/L XO
unexpected large number of

lead-210 None 1 pCi/L 0 0 0 exceedances in October 2010;
impacted and background

gross alpha 15 pCi/L 15 pCi/L XO

Notes:
All units in mg/L unless noted otherwise.
TTHMs refers to total trihalomethane compounds (effectively chloroform).
1 = NRC standards for combined radium are 5.2 pCi/L for Southwest Alluvium; 5.0 pCi/L for Zone 3; and

9.4 pCi/L for Zone 1.
2 = the "0" for nickel in Zone 1 has been addressed by submittal of an

Alternate Concentration Limits application to the NRC (N.A. Water Systems, 2008d).
'X" indicates an exceedance of the EPA ROD standard outside of Section 2.
"0" indicates an exceedance of the NRC License standard in Point-of-Compliance (POC) wells (inside and/or

outside of Section 2).
SWA = Southwest Alluvium.
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