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Appendix A 

Lithologic and Monitor Well Completion Logs 
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WELL INSTALLATION 

BLANK CASING: 1.25 in. Stainless Steel 0.0 to 0.35 METHOD 
WELL SCREEN: 1.25 in. Stainless Steel 0.35 to 3.27 DATE DEVELOPED 
SUMPIEND CAP: 1.25 in. Stainless Steel 3.27 to 3.58 WATER LEVEL (FT BGS) 
SURFACE SEAL: LOGGED BY P. McKenzie 

REMARKS Drillers hit water at 5 fl: well point 
removed. 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK, NM SURFACE ELEV. ( FT NGVD) 4890.00 
SITE SHIPROCK TOP OF CASING (FT) 4890.00 
WELL NUMBER 0602 MEAS. PT. ELEV. (FT) 4890.00 

SLOT SIZE (IN) 0.125 

WELL INSTALLATION INTERVAL (FT) 
DRILLING METHOD 

BLANK CASING: 1.25 in. Stainless Steel 0.0 to 0.35 METHOD 
WELL SCREEN: 1.25 in. Stainless Steel 0.35 to 3.27 DATE DEVELOPED 
SUMPIEND CAP: 1.25 in. Stainless Steel 3.27 to 3.58 
SURFACE SEAL: WATER LEVEL (FT BGS) 

LOGGED BY P. McKenzie 
REMARKS Drillers hit water at 6.0 fl; well point 
removed. 

LITHOLOGIC DESCRIPTION 



250099.96 SURFACE ELE 

WELL INSTALLATION INTERVAL (m 
DRILLING METHOD 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK. NM EAST COORD. (FT) 249651.66 SURFACE ELEV. ( FT NGVD) 4888.00 
SITE SHIPROCK HOLE DEPTH (FT) 6.00 TOP OF CASING (FT) 4888.00 
WELL NUMBER 0604 WELL DEPTH (FT) 3.58 MEAS. PT. ELEV. (FT) 4888.00 

SLOTSIZE (IN) 0.125 

WELL INSTALLATION INTERVAL (FT) 
DRILLING METHOD 

BLANK CASING: 1.25 in. Stainless Steel 0.0 to 0.35 METHOD 
WELL SCREEN: 1.25 in. Stainless Steel 0.35 to 3.27 
SUMPIEND CAP: 1.25 in. Stainless Steel 3.27 to 3.58 DATE 
SURFACE SEAL: WATER LEVEL (FT BGS) 3.5 on 09/29/1984 

LOGGED BY P. McKenzie 
REMARKS Drillers hit water at 3.5 ft; well point 

WELL DIAGRAM LiTHOLOGiC DESCRIPTION 



SURFACE ELEV. ( FT NGVD) 4887.67 
TOP OF CASING (FT) 4888.57 

DEPTH (FT) 3.58 MEAS. PT. ELEV. (FT) 4888.57 
SLOT SIZE (IN) 0.025 

WELL INSTALLATION INTERVAL (m 
DRILLING METHOD 

BLANK CASING: 1.25 in. Stainless Steel -0.9 to 0.93 METHOD 
WELL SCREEN: 1.25 in. Stainless Steel 0.93 to 3.23 DATE DEVELOPED 
SUMPIEND CAP: 1.25 in. Stainless Steel 3.23 to 3.58 WATER LEVEL BGS, 
SURFACE SEAL: LOGGED BY Miller 

REMARKS Well point removed. 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION 

SURFACE SEAL: LOGGED BY Miller 

REMARKS Well point removed. 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (m 

LOGGED BY R. Crockett 
Bentonite Pellets 3.0 to 5.0 REMARKS 

LITHOLOGIC DESCRIPTION 



4 in. PVC Sch 40 

8.8 to 10.8 DATE DEVELO 
0.0 to 1.5 WATER LEVEL 

Bentonite Pellets 1.5 to 3.0 REMARKS 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (m 

0.0 to 1.5 WATER LEVEL (FT BTOC) 9.2 on 09/29/1985 
LOGGED BY R. Crockett 

Bentonite Pellets 1.5 to 3.0 REMARKS 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (m 
SURFACE CASING: 
BLANK CASING: 4 in. PVC Sch 40 
WELL SCREEN: 4 in. Machine SLotted PVC 9.5 to 14.5 SAMPLING METHOD 
SUMPIEND CAP: 4 in. PVC Sch 40 14.5 to 16.5 DATE DEVELOPED 09/29/1985 

SURFACE SEAL: Cement 0.0 to 5.0 WATER LEVEL (FT BTOC) 9.1 on 09/29/1985 
LOGGED BY R. Crocken 

Bentonite Pellets 5.0 to 7.0 REMARKS 

LITHOLOGIC DESCRIPTION 



WELL INSTALWTION INTERVAL (m 

LOGGED BY R. Crocken 
Bentonite Pellets 2.0 to 3.5 REMARKS 

LITHOLOGIC DESCRIPTION 



4 in. PVC Sch 40 
4 in. Machine Slotted PVC 5.0 to 10.0 SAMPLING METHOD 

10.0 to 12.0 DATE DEVELOPED 09/30/1985 
0.0 to 2.0 WATER LEVEL (FT BTOC) 7.7 on 09/30/1985 

LOGGED BY R. Crocken 
Bentonite Pellets 2.0 to 3.5 REMARKS 

LITHOLOGIC DESCRIPTION 



BIT SIZE(S) (IN) 8.75 

4 In. PVC Sch 40 -2.49 to 10.0 DRILLING METHOD ROTARY MUD 

4 in. Machine Slotted PVC 10.0 to 15.0 SAMPLING METHOD 
15.0 to 17.0 DATE DEVELOPED 0913011985 
0.0 to 6.0 WATER LEVEL (FT BTOC) 7.3 on 0913011985 

LOGGED BY R. Crockett 
Bentonite Pellets 6.0 to 8.0 REMARKS 

LITHOLOGIC DESCRIPTION 



ELL NUMBER 0615 WELL DEPTH (FT) 11.50 
SLOT SIZE (IN) 0.050 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.75 
URFACE CASING: 

-1.4 to 4.5 DRILLING METHOD ROTARY MUD 

ELL SCREEN: 4 in. Machine Slotted PVC 4.5 to 9.5 SAMPLING METHOD 
9.5 to 11.5 DATE DEVELOPED 10/01/1985 

E SEAL: Cement 0.0 to 2.0 WATER LEVEL (FT BTOC) 7.4 on 10/01/1985 
LOGGED BY R. Crockett 

Bentonite Pellets 2.0 to 3.5 REMARKS 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (W 

E SEAL: Cement 
LOGGED BY R. Crockett 

Bentonite Pellets 1.5 to 3.5 REMARKS 

LITHOLOGIC DESCRIPTION 



CATION SHIPROCK, NM EAST COORD. (FT) 250761.09 SURFACE ELEV. ( FT NGVD) 4890.05 
HOLE DEPTH (FT) 20.00 TOP OF CASING (FT) 4891.90 

ELL NUMBER 0617 WELL DEPTH (FT) 12.00 MEAS. PT. ELEV. (FT) 4891.90 
SLOT SIZE (IN) 0.050 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.75 

-1.85 to 5.0 DRILLING METHOD ROTARY MUD 

10.0 to 12.0 DATE DEVELOPED 10101/1985 
0.0 to 2.0 WATER LEVEL (FT BTOC) 7.3 on 10/01/1985 

LOGGED BY R. Crockett 
Bentonite Pellets 2.0 to 2.5 REMARKS 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK, NM EAST COORD. (FT) 250748.52 SURFACE ELEV. ( FT NGVD) 
SITE SHIPROCK HOLE DEPTH (FT) 21.00 
WELL NUMBER 0618 WELL DEPTH (FT) 18.00 

WELL INSTALLATION INTERVAL (FT) 

: 4 In. PVC Sch 40 16.0 to 18.0 DATE DEVELOPED 1010111985 
0.0 to 7.0 WATER LEVEL (FT BTOC) 6.8 on 1010111985 

LOGGED BY R. Crockett 
Bentonite Pellets 7.0 to 9.0 REMARKS 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP01-0619 



WELL INSTALLATION INTERVAL (FT) 

Bentonite Pellets 9.0 to 11.0 REMARKS 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK. NM SURFACE ELEV 
SITE SHIPROCK 
WELL NUMBER 0621 

SLOT SIZE (IN) 0.050 
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.75 

-1.87 to 10.0 DRILLING METHOD ROTARY MU0 
ELL SCREEN: 4 in. Machine Slotted PVC 10.0 to 15.0 SAMPLING METHOD 

15.0 to 17.0 DATEDEVELOPED 101021985 
0.0 to 6.0 WATER LEVEL (FT BTOC) 5.3 on 101021985 

LOGGED BY R. Crocken 
Bentonite Pellets 6.0 to 8.0 REMARKS 

LITHOLOGIC DESCRIPTION 



SURFACE ELEV. ( FT NGVD) 4888.51 
TOP OF CASING (FT) 4890.06 

L NUMBER 0622 MEAS. PT. ELEV. (FT) 4890.06 
SLOT SIZE (IN) 0.050 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.75 

0.0 to 1.5 WATER LEVEL (FT BTOC) 5.3 on 10102l1985 
LOGGED BY R. Crockett 

Bentonite Pellets 1.5 to 3.5 REMARKS 

LITHOLOGIC DESCRIPTION 



BIT SUE(S) (IN) 8.75 

4 in. PVC Sch 40 -1.92 to 10.0 DRILLING METHOD ROTARY MUD 
4 in. Machine Slotted PVC 10.0 to 15.0 SAMPLING METHOD 

15.0 to 17.0 DATE DEVELOPED 1010311985 
0.0 to 6.0 WATER LEVEL (FT BTOC) 7.2 on 1010311985 

LOGGED BY R. Crocken 
Bentonite Pellets 6.0 to 8.0 REMARKS 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

4 in. Machine Slotted PVC 15.0 to 20.0 SAMPLING METHOD 
20.0 to 22.0 DATE DEVELOPED 1010311985 
0.0 to 10.0 WATER LEVEL (FT BTOC) 7.1 on 10/0311985 

LOGGED BY R. Crockett 
Bentonite Pellets 10.0 to 12.0 REMARKS 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK. NM 
SITE SHIPROCK 
WELL NUMBER 0625 

SLOT SIZE (IN) 0.050 
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.75 

9.5 to 11.5 DATE DEVELOPED 10103/1985 
0.0 to 2.0 WATER LEVEL (FT BTOC) 7.1 on 10/03/1985 

LOGGED BY R. Crocken 
Bentonite Pellets 2.0 to 3.5 REMARKS 

LITHOLOGIC DESCRIPTION 



BIT SUE(S) (IN) 8.75 

4 in. PVC Sch 40 -2.92 to 9.5 DRILLING METHOD ROTARY MUD 

4 in. Machine Slotted PVC 9.5 to 14.5 SAMPLING METHOD 
14.5 to 16.5 DATE DEVELOPED 10103/1985 
0.0 to 5.0 WATER LEVEL (FT BTOC) 6.0 on 1010311985 

LOGGED BY R. Crocken 
Bentonile Pellets 5.0 to 7.0 REMARKS 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK, NM 
SITE SHIPROCK 
WELL NUMBER 0627 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.75 

-1.93 to 8.0 DRILLING METHOD ROTARY MUD 
ELL SCREEN: 4 in. Machine Slotted PVC 8.0 to 13.0 SAMPLING METHOD 

13.0 to 15.0 DATE DEVELOPED 10/0311985 
0.0 to 4.0 WATER LEVEL (FT BTOC) 5.5 on 10/03/1985 

LOGGED BY R. Crockett 
Bentonite Pellets 4.0 to 6.0 REMARKS 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (R) 

4 in. Machine Slotted PVC 6.0 to 10.0 SAMPLING METHOD 
10.0 to 12.0 DATEDEVELOPED 10/04/1985 
0.0 to 2.0 WATER LEVEL (R BTOC) 6.0 on 10/04/1985 

LOGGED BY R. Crockett 
Bentonite Pellets 

LITHOLOGIC DESCRlPTfON 



EAST COORD. (FT) 249378.67 SURFACE ELEV. ( FT NGVD) 4887.29 
HOLE DEPTH (FT) 20.00 TOP OF CASING (FT) 4887.49 
WELL DEPTH (FT) 17.00 MEAS. PT. ELEV. (FT) 4887.49 

SLOT SIZE (IN) 0.050 
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.75 

SURFACE CASING: 
BLANK CASING: 4 in. PVC Sch 40 -0.2 to 10.0 DRILLING METHOD ROTARY MUD 
WELL SCREEN: 4 in. Machine Slotted PVC 10.0 to 15.0 SAMPLING METHOD 
SUMPIEND CAP: 4 in. PVC Sch 40 15.0 to 17.0 DATE DEVELOPED 10103/1985 
SURFACE SEAL: Cement 0.0 to 6.0 WATER LEVEL (FT BTOC) 2.7 on 10103/1985 

LOGGED BY R. Crockett 
Bentonite Pellets 6.0 to 8.0 REMARKS 

LITHOLOGIC DESCRIPTION 



BIT SIZE(S) (IN) 8.75 

0.03 to 5.0 DRILLING METHOD ROTARY MUD 

4 in. Machine Slotted PVC 5.0 to 10.0 SAMPLING METHOD 
10.0 to 12.0 DATE DEVELOPED 10/04/1985 
0.0 to 2.0 WATER LEVEL (FT BTOC) 2.8 on 10/04/1985 

LOGGED BY R. Crockett 
Bentonite Pellets 2.0 to 3.5 REMARKS 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK. NM 
SITE SHIPROCK 
WELL NUMBER 0631 WELL DEPTH (FT) 20.00 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.75 

-1.74 to 13.0 DRILLING METHOD ROTARY MUD 
ELL SCREEN: 4 in. Machine Slotted PVC 13.0 to 18.0 SAMPLING METHOD 

18.0 to 20.0 DATE DEVELOPED 09/30/1985 
ESUIL:  Cement 0.0 to 9.0 WATER LEVEL (FT BTOC) 8.9 on 09/30/1985 

LOGGED BY R. Crocken 
Bentonite Pellets 9.0 to 11.0 REMARKS 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

Bentonite Pellets 4.0 to 6.0 REMARKS 

LITHOLOGIC DESCRIPTION 



EAST COORD. (FT) 252113.40 SURFACE ELEV. ( FT NGVD) 4896.20 
HOLE DEPTH (FT) 24.00 TOP OF CASING (FT) 4896.90 

ELL NUMBER 0634 WELL DEPTH (FT) 24.00 MEAS. PT. ELEV. (FT) 4896.90 

WELL INSTALLATION INTERVAL (FT) 
URFACE CASING: 

DRILLING METHOD 
ELL SCREEN: SAMPLING METHOD 
UMPlEND CAP: DATEDEVELOPED 
URFACE SEAL: WATER LEVEL (FT BGS) 

LOGGED BY 
REMARKS Well on north side of San Juan River. 
Unknown wnstructionllilhology. 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



SURFACE ELEV. ( FT NGVD) 4893.01 
TOP OF CASING (FT) 4895.01 
MEAS. PT. ELEV. (FT) 4895.01 

DRILLING METHOD 
SAMPLING METHOD 
DATE DEVELOPED 
WATER LEVEL (FT BGS) 
LOGGED BY 
REMARKS Well on north side of San Juan River. 
Unknown wnstruction/lithoiog~. 

LITHOLOGIC DESCRIPTION 



EAST COORD. (FT) 248983.91 SURFACE ELEV. ( FT NGVD) 4882.17 
HOLE DEPTH (FT) 5.00 TOP OF CASING (FT) 4884.37 

ELL NUMBER 0638 WELL DEPTH (FT) 5.00 MEAS. PT. ELEV. (FT) 4884.37 

WELL INSTALLATION INTERVAL (FT) 

: 2 in. Stainless Steel 
DRILLING METHOD 

2 in. Stainless Steel 
-2'2 to O'O SAMPLING METHOD 
0'0 ''O 

DATEDEVELOPED 
WATER LEVEL (FT BGS) 
LOGGED BY 
REMARKS North side of San Juan River lust west 
of intake structure: well point removed. 

LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. 

WELL INSTALLATION INTERVAL (FT) 
DRILLING METHOD 

BLANK CASING: 2 in. Stainless Steel -"' " 0'0 SAMPLING METHOD 
WELL SCREEN: 2 in. Stainless Steel 
SUMPIEND CAP: 

0'0 " 5.0 DATEDEVELOPED 
WATER LEVEL (FT BGS) 

SURFACE SEAL: LOGGED BY 
REMARKS East of US Hw. 666 bridqe and south 
of well 734: well point removed. 

LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4887.41 

WELL INSTALLATION INTERVAL (FT) 

: 2 in. Stainless Steel 
DRILLING METHOD 

2 in. Stainless Steel 
-3'2 lo 0'0 SAMPLING METHOD 0'0 5.0 DATEDEVELOPED 

WATER LEVEL (FT BGS) 
LOGGED BY 
REMARKS North of drainage ditch on floodplain: 
well point removed. 

LITHOLOGIC DESCRIPTION 



INTERVAL (FT) WELL INSTALLATION 
DRILLING METHOD 

-2'5 lo 0'0 SAMPLING METHOD 
0'0 to 5'0 DATEDEVELOPED 

WATER LEVEL (FT BGS) 
LOGGED BY 
REMARKS East of well 736; well point removed. 

LITHOLOGIC DESCRIPTION 



CATION SHIPROCK, NM 

WELL INSTALLATION INTERVAL (FT) 

: 2 in. Stainless Steel 
DRILLING METHOD 

2 in. Stainless Steel 
-2'9 to 0'0 SAMPLING METHOD 
O.O 5'0 DATEDEVELOPED 

WATER LEVEL (FT BGS) 
LOGGED BY 
REMARKS Northeast of well 856: well point 
removed. 

LITHOLOGIC DESCRIPTION 



EAST COORD. (FT) SURFACE ELEV. ( FT NGVD) 4884.97 
TOP OF CASING (FT) 4886.96 

L NUMBER 0644 

WELL INSTALLATION INTERVAL (FT) 
DRILLING METHOD 

: 2 in. Stainless Steel 
2 in. Stainless Steel 

-1'99 0'0 SAMPLING METHOD 
0'0 to 5'0 DATEDEVELOPED 

WATER LEVEL (FT BGS) 
LOGGED BY 
REMARKS Northwest of well 854; well point 
removed. 

LITHOLOGIC DESCRiPTlON 



WELL INSTALLATION INTERVAL (FT) 

BLANK CASING: 2 in. Stainless Steel -2.6 to 0.0 
WELL SCREEN: 2 in. Stainless Steel 0.0 to 5.0 
SUMPIEND CAP: 
SURFACE SEAL: 

LITHOLOGIC DESCRIPTION 



WELL POINT CONSTRUCTION LOG SHP01-0646 



EAST COORD. (FT) 252118.53 SURFACE ELEV. ( FT NGVD) 4898.02 
HOLE DEPTH (FT) 5.00 TOP OF CASING (FT) 4902.32 
WELL DEPTH (FT) 5.00 

WELL INSTALLATION INTERVAL (Fr) 
BLANK CASING: 2 in. Stainless Steel 

DRILLING METHOD 

WELL SCREEN: 2 in. Stainless Steel 
4'3 to 0'0 SAMPLING METHOD 

SUMPIEND CAP: 
0'0 5'0 DATEDEVELOPED 

SURFACE SEAL: WATER LEVEL (FT BGS) 
LOGGED BY 
REMARKS West of San Juan River and east of 
disposal call; well point removed. 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 
BIT SIZE(S) (IN) 

DRILLING METHOD BACKHOE 
K CASING: 2 in. Stainless Steel 
SCREEN: 2 in. Stainless Steel 

-3.57 " 7'05 SAMPLING METHOD 
7.05 to DATE DEVELOPED 

to WATER LEVEL (n BGS) 
LOGGED BY J. Fritts 
REMARKS Hole dug with a Backhoe. North of Sari 
Juan River. 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 
BIT SIZE(S) (IN) 

: 2 in. Stainless Steel 
DRILLING METHOD BACKHOE 

2 in. Stainless Steel 
-3'16 to SAMPLING METHOD 

: 2 in. Stainless Steel '" DATEDEVELOPED 10.4 to 10.9 WATER LEVEL (FT BGS) 
LOGGED BY J. F r i s  
REMARKS Hole dug with a Backhoe. North of San 
Juan River. 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 
BIT SIZE(S) (IN) 

DRILLING METHOD BACKHOE -*"' to "'' SAMPLING METHOD 

UMPIEND CAP: 2 in. Stainless Steel 
lo DATE DEVELOPED 

URFACE SEAL: 
10'38 10.8' WATER LEVEL (" BGS) 

LOGGED BY J. Friis 
REMARKS Hole dug with a Backhoe. East Of San 
Juan River. Well point removed. 

LITHOLOGIC DESCRiPTlON 



LOCATION SHIPROCK, NM 
SITE SHIPROCK 
WELL NUMBER 0732 

SURFACE CASING: 
BLANK CASING: 2 in. PVC Sch 40 

17.0 to 19.0 DATED 
SEAL: Grout 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

: 2 in. PVC Sch 40 
: Cement - Bentonite 

LlTHOLOGiC DESCRIPTION 



LOCATION SHIPROCK, NM 
SITE SHIPROCK 
WELL NUMBER 0734 WELL DEPTH (FT) 7.00 MEAS. PT. ELEV. 

WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 
BLANK CASING: 2 in. Stainless Steel -0.55 to 2.0 DRILLING METHOD 

2.0 to 4.0 SAMPLING METHOD 
: 2 in. Stainless Steel 
: Native soiVfll1 

1.0 to 1.5 REMARK 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHPOI-0735 

SLOT SIZE (IN) 0.010 
BIT SIZE(S) (IN) 6.0 

-1.32 to 3.0 DRILLING METHOD BACKHOE 
4 in. Machine Sloned PVC 3.0 to 8.0 SAMPLING METHOD 

8.0 to 9.0 DATE DEVELOPED 03/26/1993 
0.0 to 2.0 WATER LEVEL (FT BTOC) 4.0 on 03/26/1993 

LOGGED BY D. Tarbox 
2.0 to 2.5 REMARKS Hole duq wilh backhoe. 

LITHOLOGIC DESCRIPTION 



SURFACE ELEV 
TOP OF CASING 
MEAS. PT. ELEV. 

2 in. Stainless Steel 

: 2 in. Stainless Steel 5.0 to 7.0 DATEDEVELOPED 
: Native soiVfill 0.0 to 2.0 WATER LEVEL (FT BTOC) 3.0 on 03/24/1993 

LOGGED BY D. Tarbox 
2.0 to 2.5 REMARKS Hole dug with backhoe. 

LITHOLOGIC DESCRIPTION 



EAST COORD. (FT) 250686.97 SURFACE ELEV. ( FT NGVD) 
HOLE DEPTH (FT) 9.00 

LNUMBER 0766 WELL DEPTH (FT) 9.00 MEAS. PT. ELEV. (FT) 4892.55 
SLOT SIZE (IN) 0.010 

WELL INSTALVITION INTERVAL (FTI 
BIT SIZE(S) (IN) 

DRILLING METHOD BACKHOE 
-3'87 " 6'25 SAMPLING METHOD 
6'25 DATE DEVELOPED 10/28/1999 
8'75 9.0 WATER LEVEL (FT BGS) 6.58 on 10/2811999 

LOGGED BY M. Kautskv 
REMARKS Well Points were installed with 
backhoe. 

LITHOLOGIC DESCRIPTION 



EAST COORD. (FT) 250340.45 SURFACE ELEV. ( FT NGVD) 4889.28 
HOLE DEPTH (FT) 7.33 TOP OF CASING (FT) 4892.33 
WELL DEPTH (FT) 7.33 MEAS. PT. ELEV. (FT) 4892.32 

SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 

DRILLING METHOD BACKHOE 
: 2 in. PVC Sch 40 

2 in. Sloned PVC 
-3.05 to 4.58 SAMPLING METHOD 
4'58 7.08 

DATE DEVELOPED 10/28/1999 7.08 to 7.33 
WATER LEVEL (FT BGS) 4.83 on 10/28/1999 
LOGGED BY M. Kautsky 
REMARKS Well Points were installed with 
backhoe. 

LITHOLOGIC DESCRIPTION 





OCATION SHIPROCK, NM EAST COORD. (FT) 250663.37 SURFACE ELEV. ( FT NGVD) 4888.92 
ITE SHIPROCK HOLE DEPTH (FT) 7.00 TOP OF CASING (FT) 4892.20 
ELL NUMBER 0775 WELL DEPTH (FT) 7.00 MEAS. PT. ELEV. (R) 4892.20 

SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 

DRILLING METHOD BACKHOE 
: 2 in. PVC Sch 40 

2 in. Slotted PVC 
3'28 to 4'25 SAMPLING METHOD 

: 2 in. PVC Sch 40 4.25 DATE DEVELOPED 10/28/1999 6.75 to 7.0 

LITHOLOGIC DESCRIPTION 

Total Depth 7.0 It. 



LOCATION SHIPROCK, NM EAST COORD. (FT) 251034.71 SURFACE ELEV. ( FT NGVD) 4890.93 

SITE SHIPROCK HOLE DEPTH (FT) 9.75 TOP OF CASING (FT) 4893.86 

WELL NUMBER 0779 WELL DEPTH (FT) 9.75 MEAS. PT. ELEV. (FT) 4893.86 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) 
BIT SIZE(S) (IN) 

DRILLING METHOD BACKHOE 
BLANK CASING: 2 in. PVC Sch 40 -2'93 7.0 SAMPLING METHOD 
WELL SCREEN: 2 in. Slotted PVC 
SUMPIEND CAP: 2 in. PVC SCh 40 

7'0 9.5 DATE DEVELOPED 10/28/1999 

SURFACE SEAL: 
9'5 " 9'75 WATER LEVEL (FT BGS) 7.33 on 1012811999 

LOGGED BY M. Kautsky 
REMARKS Well Points were installed with 
backhoe. 

LITHOLOGIC DESCRlPTiON 



EAST COORD. (FT) 247772.85 SURFACE ELEV. ( FT NGVD) 4882.24 
HOLE DEPTH (FT) 6.75 TOP OF CASING (FT) 4885.68 
WELL DEPTH (FT) 6.75 MEAS. PT. ELEV. (FT) 4885.69 

SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 

: 2 in. PVC Sch 40 
DRILLING METHOD BACKHOE 

2 in. Slotied PVC 
-3.44 to 4'0 SAMPLING METHOD 
4'0 to 

6'5 DATE DEVELOPED 10/28/1999 6.5 to 6.75 
WATER LEVEL(FT BGS) 4.42 on 10/28/1999 
LOGGED BY M. Kautsky 
REMARKS Well Points were installed with 
backhoe. 

LITHOLOGIC DESCRIPTION 



OCATION SHIPROCK, NM EAST COORD. (FT) 247564.91 SURFACE ELEV. ( FT NGVD) 
4881.86 

TE SHIPROCK HOLE DEPTH (FT) 7.60 TOP OF CASING (FT) 4884.48 
ELL NUMBER 0783 WELL DEPTH (FI) 7.60 MEAS. PT. ELEV. (FT) 4884.53 

SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) 
BIT SIZE(S) (IN) 

DRILLING METHOD BACKHOE 
: 2 in. PVC Sch 40 

2 in. Sioned PVC 
-2.62 4.85 SAMPLING METHOD 
4.85 to 7'35 DATE DEVELOPED 1012811999 
7.35 to 7.6 

WATER LEVEL (FT BGS) 4.85 on 1012811999 
LOGGED BY M. Kautskv 
REMARKS Well Points were installed with 
backhoe. 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK, NM EAST COORD. (FT) 247021.94 SURFACE ELEV. ( FT NGVD) 4879.22 
HOLE DEPTH (FT) 7.25 TOP OF CASING (FT) 4882.21 

ELL NUMBER 0784 WELL DEPTH (FT) 7.25 MEAS. PT. ELEV. (FT) 4882.12 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 

: 2 in. PVC Sch 40 
DRILLING METHOD BACKHOE 

2 in. Slotted PVC 
-2'99 to 4.5 SAMPLING METHOD 4.5 to 7.0 
7,0 to 7,25 DATE DEVELOPED 1012811999 

WATER LEVEL (FT BGS) 3.67 on 1012811999 
LOGGED BY M. Kautsky 
REMARKS Well Points were installed with 
backhoe. 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 
BLANK CASING: 2 in. PVC sch 40 -2.52 to 5.6 ORILL 
WELL SCREEN: 2 in. Machine Sloned PVC 5.6 to 15.4 SAMP 
SUMPIEND CAP: 2 in. PVC SCh 40 15.4 to 15.6 DATE 
SURFACE SEAL: Concrete 

UPPER PACK: 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

2 in. PVC sch 40 
2 in. Machine Slotted PVC 6.0 to 11.0 SAMPLI 

11.0 to 12.3 DATED 

LITHOLOGIC DESCRIPTION 



BIT SIZE(S) (IN) 8.0 

-2.76 to 6.4 DRILLING METHOD HOLLOW STEM AUGER 

2 in. Machine Slotted PVC 6.4 to 11.4 SAMPLING METHOD GRAB 
11.4 to 12.6 DATE DEVELOPED 10123/1998 
-0.5 to 2.6 WATER LEVEL (FT BTOC) 8.0 on 11/2011998 

LOGGED BY C. Goodkniqht 
REMARKS Natural formation cave-in material from 

LITHOLOGIC DESCRIPTION 



LOCATION SHIPROCK. NM 
SITE SHIPROCK 
WELL NUMBER 0853 

SLOT SIZE (IN) 0.010 
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.0 

SURFACE CASING: 

: 2 in. PVC Sch 40 15.0 to 15.3 DATE DEVELOPED 10/27/1998 
: Concrete -0.5 to 0.5 WATER LEVEL (FT BTOC) 6.26 on 10/28/1998 

LOGGED BY C. Goodknight 
REMARKS Natural formation cave-in material from 
7.0 n. to 16.5 n. 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP01-0854 



ELL NUMBER 0855 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION BIT SIZE(S) (IN) 8.0 

14.9 to 15.1 DATEDEVELOPED 12/07/1998 
EAL: Concrete -0.5 to 3.0 WATER LEVEL (FT BTOC) 5.16 on 12/05/1998 

LOGGED BY M. Kautsky 
Bentonite Pellets 3.0 to 4.0 REMARKS Natural formation cave-in material from 

4.0 fl. to 17.8 ft. 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

SUMPlEND CAP: 2 in. PVC Sch 40 
-0.5 to 0.5 WATER 

LiTHOLOGlC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (R) 
SURFACE CASING: 
BLANK CASING: 2 in. PVC Sch 40 
WELL SCREEN: 2 In. Machine Slotted PVC 13.2 to 18.2 SAMPLl 
SUMPIEND CAP: 2 in. PVC Sch 40 18.2 to 18.5 DATED 

UPPER PACK: 

LITHOLOGIC DESCRIPTION 





LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

LOGGED BY M. Kautsky 
REMARKS Natural formation cave-in material from 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 

Sample for Kd analysis 25.6.26.0'; PNNL sample 26-27.5'. 

feet. Calcareous throughout. Mainly planar bedding, some 
bioturbated bedding at 35.9. 38.4, and 39.0 feet. Tram 
cahnamous material and tram finely disseminated pyrite. Care 
competent from 39.6-40.8 feet. 

- - - - - - - - 
bove. Bedding plane fmcturing less numerous from 40.845. 
. From 45.2 to -50.0 fl fracturing is very frequent averaging 
15Kl. Some vertical fracturing 46.2- 46.4,48.648.8.49.249.6, 

and 49.749.9 fl. Mosliy planar bedding, but some bioturbation at 
45.6'. Ciaystone seams more common - some at40.8, 41.1, 41.4. 
42.8.43.0.43.2. 43.$,45.0, and 47.2 fl. Core very fractured from 
49-50'. Calcareous throughout. Core Mmpetent -50-50.4'. PNNL 
sample 44-45.5 R. 

- - - - - -- - 
ve. Recovery 100% and down to estimated 60.5'depth. 
g plane fracturing continues numerous from 50.551.5' 

ging about 10-12m. Fracturing decreases far rest of care 

Beams from 50.5-51.5' and one at 55.5'. Most bedding is planar. 
Some bioturbated beds. Calcareous throughout. Core competent 
from 51.560.5'. 



LITHOLOGIC DESCRIPTION 

d, minor biaturbalion. 

- - - - - - - 
tent w r e  from 61-66'. PNNL sample 62.564'. 6667' (4 s wmpetenl shale with minor silt seams 1068'. 
(4 breaks); 69-70' (4 breaks); heavily bioturbated from 
4 R. 74-75' (2 breaks) fairly son clayey lense between Ule 

reaks. 75-75.8' (3 breaks) bul fairly wmpetent. 



LITHOLOGIC DESCRIPTION 



HOLE DEPTH (FT) 138.50 
WELL DEPTH (FT) 138.35 

SLOT SIZE (IN) 0.010 
WELL INSTALLATION INTERVAL (m BIT SIZE(S) (IN) 8.75 / 5.88 

-1.5 to 17.0 
-1.52 to 135.5 DRILLING METHOD DRILL-THRU CASING DRIVER 

ELLSCREEN: 2 in. Machine Slotled PVC 135.5 to 138.0 SAMPLING METHOD 
138.0 to 138.35 DATE DEVELOPED 
-0.5 to 1.5 WATER LEVEL (FT BTOC) Dry 

Bentonite Grout 1.5 to 127.0 LOGGED BY M. Kautsky 
Bentonite Chips 127.0 to 131.5 REMARKS 

LITHOLOGIC DESCRIPTION 

(See mrehoie log 860 -adjacant well- for detailed lithology) 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



HOLE DEPTH (FT) 91.80 
WELL NUMBER 0882 WELL DEPTH (FT) 91.57 

WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 8.625 in. Steel -1.0 to 10.8 
BLANK CASING: 2 in. PVC Sch 40 -3.1 to 88.9 DRILLING METHOD 

SUMPlEND CAP: 2 in. PVC Sch 40 
SURFACE SEAL: Concrete 

Bentonite Grout 
Bentonite Chips 79.5 to 83.5 

UPPER PACK. 100 mesh Silica Sand 83.5 to 84.33 

LlTHOLOGlC DESCRlPTlON 

weathered, wet. 

Rotary drilled -11-15'wilh 6" diameter bii into firmer Manms Shale 

shells and black carbonaceous material (sterns, leaves?). 
Calcareous throughout. 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 

61.2 and 61.5 R. Calcareous throughout. 

- - - - - - - - 
1.8 1. MnNCOs SHALE. competent. 



LITHOLOGIC DESCRIPTION 

5-91.8 R. MANCOS SHALE, as above, competent. 



LOGGED BY M. Kautsky 

LITHOLOGIC DESCRIPTION 

(See lc+ of carehole 862 -adjacent well- for detailed lilholwy) 



LITHOLOGIC DESCRIPTION 





WELL NUMBER 0864 
NORTH COORD. (FT) 2104405.37 WATER LEVE 
EAST COORD. (FT) 249891.07 

LITHOLOGIC DESCRIPTION 



LOGGED BY L. Spencer 
REMARKS Natural formation cave-in material from 0 ft. to 7.0 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

33.1 to 38.1 
38.1 to 38.4 

LITHOLOGIC DESCRIPTION 

25-38.4 R. Shale bemmas medium gray (N5), sllghtlylo 
non-weathered with few bedding plane fractures, competent. 
Contorted bedding (bioturbalion) in places and trace of 
orbanaceaua material. 



WELL INSTALLATION INTERVAL (FT) 

: 2 in. PVC Sch 40 27.6 to 27.9 

LITHOLOGIC DESCRIPTION 

20-28 fl. Shale becomes medium gray (N5). siighUy weaUlered with 
many bedding plane fractures, competent. 



I MONITORING WELL COMPLETION LOG SHPOI-1008 

WELL INSTALLATION INTERVAL (FT) 

LITHOLOGIC DESCRIPTION 

sill is alsopresent (10%). 



LOCATION SHIPROCK, NM 
SITE SHIPROCK 
WELL NUMBER 1009 MEAS. PT. ELEV. (FT) 4892.10 

SLOT SIZE (IN) 0.010 
WELL INSTALLATION BIT SIZE(S) (IN) 8.0 

SURFACE CASING: 
-1.81 to 7.4 DRILLING METHOD ROTASONIC 
7.4 to 17.4 SAMPLING METHOD CONTINUOUS CORE (4") 

: 4 in. PVC Sch 40 17.4 to 17.7 DATE DEVELOPED 04/14/2000 
WATER LEVEL (FT BGS) 
LOGGED BY C. Goodknight 
REMARKS Well is situated between 615 and 853. 
Several core intervals taken by NABlR for analysis. 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

LOGGED BY C. Goodknight 
REMARKS Well is situated beween 616 and 857. 
Several core Intervals taken by NABlR for analysis. 

LITHOLOGIC DESCRIPTION 

75-76 R. Gravel and cobbles particularly large (4 in to > $.OR). 



WELL INSTALLATION INTERVAL (FT) 

4 in. PVC Sch 40 
4 in. Slotted PVC 7.0 to 22.0 SAMPLING METHOD CONTINUOUS CORE (4") 

22.0 to 22.3 DATE DEVELOPED 04/14/2000 
WATER LEVEL (FT BGS) 
LOGGED BY C. Goodknight 
REMARKS Well installed on 4/12/00. Well is 
approximately 80 fl. west of well 853. Lithologic 

LITHOLOGIC DESCRIPTION 



BIT SIZE(S) (IN) 6.0 

-1.85 to 30.7 DRILLING METHOD ROTASONIC 

2 in. Slotted PVC 30.7 to 35.7 SAMPLING METHOD GRAB 

: 2 in. PVC Sch 40 35.7 to 36.0 DATE DEVELOPED 04/12/2000 
WATER LEVEL (FT BGS) 
LOGGED BY C. Goodknight 
REMARKS Screen depth matches that (same 
elevation) of well 823 in well nest on terrace above. 

LITHOLOGIC DESCRIPTION 

12-30R. Shale has numerous bedding plane fractures, slightb 
weathered, medium (N5). 

30-36 R. Shale hasvery few bedding plane fractures: shale 
becomes much more carnpetent below 30.0 fl. 



OCATION SHIPROCK. NM 

ELL NUMBER 0600 WELL DEPTH (FT) 48.80 MEAS. PT. ELEV. (FT) 4955.87 
SLOT SIZE (IN) 

WELL INSTALLATION INTERVAL (m BIT SIZE(S) (IN) 6.75 
URFACE CASING: 

-0.42 to 29.0 DRILLING METHOD CABLEIROTARY 
29.0 to 48.8 SAMPLING METHOD SPLIT SPOON 

DATE DEVELOPED 
E SEAL: Grout 0.0 to 6.0 WATER LEVEL (FT BTOC) 34.8 on 02/02/1982 

Native soIVfill 6.0 10 8.0 LOGGED BY 
Bentonite Grout 13.0 to 20.0 REMARKS Hole also known as DM-1. Piezometer 

LITHOLOGIC DESCRIPTION 

- - - - - - - 
ft. SILTSTONE, calcareous bed, resistant. 
C O S S ~ T  - - - - - - 

Note: 90 degree hacture at 23  R. 

Note: Changing to mod. weathered at 33 ft. 

Note: 60 degree fracture at 37.5 ft. 

Note; 80 degree fracture at 42 It. 
Note: 60 degree fracture at 43.5 ft 

Note: Changing to slightiy weathered from47 It. 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 

Note: 45 deg. fracture filled with gypsum. 



LOCATION SHIPROCK. NM 

ELL NUMBER 0601 WELL DEPTH (FT) 45.30 MEAS. PT. ELEV. (FT) 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0 

LANK CASING: 2 in. PVC Sch 40 -1.0 to 30.3 DRILLING METHOD ROTARY MUD 

40.3 to 45.3 DATE DEVELOPED 0612011983 
0.0 to 23.3 WATER LEVEL (FT BTOC) 35.0 on 06/20/1983 

LOGGED BY 
23.3 to 25.3 REMARKS Hole also known as 6GT. Monitor well 

removed. 
25.3 to 45.3 

LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4956.89 

WELL INSTALLATION INTERVAL (FT) 

1.0 to 27.0 DRILLING METHOD AUGER/ROTARY/CORE 
27.0 to 47.0 SAMPLING METHOD 

DATE DEVELOPED 
WATER LEVEL (FT ETOC) 21.4 on 03/16/1982 

Cement - Bentonite 0.0 to 23.0 LOGGED BY 

LITHOLOGIC DESCRIPTION 

15.20 R. Becomes interbedded wilh carbonate material. 

40 R. Becomes slightly weathered. 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



DEPTH (FT) 42.00 
DEPTH (FT) 40.90 

SLOTSIZE (IN) 0.010 
WELL INSTALLATION BIT SIZE(S) (IN) 6.0 

-1.01 to 25.9 DRILLING METHOD ROTARY MUD 
2 in. Machine Slotted PVC 25.9 to 35.9 SAMPLING METHOD 

35.9 to 40.9 DATE DEVELOPED 0612011983 
0.0 to 23.9 WATER LEVEL (FT BTOC) 28.8 on 0612011983 

LOGGED BY 
23.9 to 25.9 REMARKS Hole also known as 9GT 

LiTHOLOGlC DESCRIPTION 

. . 



MEAS. PT. ELEV. (FT) 4995.87 

WELL INSTALLATION INTERVAL (FT) 
SLOT SIZE (IN) 0.010 

SURFACE CASING: 
BIT SIZE(S) (IN) 6.0 

BLANK CASING: 2 in. PVC Sch 40 -0.44 to 62.7 DRILLING METHOD ROTARY MUD 
WELL SCREEN: 2 in. Machine Slotted PVC 62.7 to 72.7 SAMPLING METHOD 
SUMPIEND CAP: 2 in. PVC Sch 40 72.7 to 77.7 DATE DEVELOPED 06/20/1983 
SURFACE SEAL: Cement 0.0 to 55.7 WATER LEVEL (FT BTOC) 55.45 on 06/20/1983 

LOGGED BY 
55.7 to 57.7 REMARKS Hole also known as 4H 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4898.77 
SLOT SIZE (IN) 0.025 

WELL INSTALLATION INTERVAL (FT) 
DRILLING METHOD 

WATER LEVEL (FT BGS) 
LOGGED BY Miller 
REMARKS Well point removed. 

LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 

WELL INSTALLATION INTERVAL (FT) 
DRILLING METHOD 

BLANK CASING: 2 in. Stainless Steel 
WELL SCREEN: 2 in. Stainless Steel 
SUMPIEND CAP: 
SURFACE SEAL: 

LITHOLOGIC DESCRIPTION 



IONITORING WELL COMPLETION LOG SHP02-0648 I 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

Note: Log obtained and modlfled from U.S. Geological Survey 
dalabase through Navajo UMTRA Program. Aflow test yielded 350 
gpm for 42 hrs with 380 A of drawdown. 



WELL DEPTH (FT) 19.50 MEAS. PT. ELEV. (FT) 4908.58 
SLOT SIZE (IN) 0.050 

SURFACE CASING: 
BIT SIZE(S) (IN) 6.0 

BLANK CASING: 2 In. PVC Sch 40 -2.29 to 7.5 DRILLING METHOD ODEXIAIR ROTARY 

17.5 to 19.5 DATE DEVELOPED 03/28/1993 
E SEAL: Grout 0.0 to 2.0 WATER LEVEL (FT BTOC) 13.47 on 03/28/1993 

LOGGED BY 
Bentonite Chips 2.0 10 6.0 REMARKS 

LiTHOLOGlC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4939.95 
SLOT SIZE (IN) 0.050 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0 

-1.98 to 27.2 DRILLING METHOD ODEWAIR ROTARY 

2 in. Machine SloHed PVC 27.2 to 37.2 SAMPLING METHOD 
37.2 to 39.2 DATE DEVELOPED 03/23/1993 
0.0 to 7.75 WATER LEVEL (FT BTOC) 23.36 on 03/29/1993 

LOGGED BY 
7.75 to 15.75 REMARKS 

. . 

Shale becomes mderately hard at 30 ft. 



HOLE DEPTH (FT) 19.00 TOP OF CASING (FT) 4940.65 
WELL DEPTH (FT) 18.70 MEAS. PT. ELEV. (FT) 4940.65 

WELL INSTALMTION INTERVAL (FT) 
SLOT SIZE (IN) 0.050 

URFACE CASING: 
BIT SIZE(S) (IN) 6.0 

-2.13 to 6.7 DRILLING METHOD ODEXfAIR ROTARY 
ELL SCREEN: 2 in. Machine Slotted PVC 6.7 to 16.7 SAMPLING METHOD GRAB 

16.7 to 18.7 DATE DEVELOPED 03/27/1993 
0.0 to 2.5 WATER LEVEL (FT BTOC) 4.3 on 03/27/1993 

LOGGED BY W. Wood 
2.5 to 5.5 REMARKS 

LITHOLOGIC DESCRIPTION 



LL DEPTH (FT) 29.00 
SLOT SIZE (IN) 0.050 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0 

-1.91 to 17.0 DRILLING METHOD ODEXIAIR ROTARY 

Bentonite Chips 7.0 to 14.0 REMARKS 

LITHOLOGIC DESCRIPTION 



WELL DEPTH (FT) 39.00 MEAS. PT. ELEV. (FT) 4979.74 

WELL INSTALLATION INTERVAL (FT) 
SLOT SIZE (IN) 0.050 

URFACE CASING: 
BIT SIZE(S) (IN) 6.0 

-1.93 to 27.0 DRILLING METHOD ODEXIAIR ROTARY 
ELL SCREEN: 2 in. Machine Slotted PVC 27.0 to 37.0 SAMPLING METHOD GRAB 

37.0 . to 39.0 DATE DEVELOPED 03/26/1993 
0.0 to 10.0 WATER LEVEL (FT BGS) 36.87 on 03/26/1993 

LOGGED BY W. Wood 
Bentonite Chips 10.0 to 25.0 REMARKS 

LITHOLOGIC DESCRlPTiON 



WELL INSTALLATION INTERVAL (FT) 

0.0 to 5.0 WATER LEVEL 

Bentonite Chips 5.0 to 10.0 REMARKS 

LlTHOLOGlC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

Spin spoon sample a! 19.8-20 ft. 
~ -- 

20.23 R. MANCOS ~ M ~ ~ , ~ a r k y e l l o w i s h ~ n ( l 0 ~ ~  ?/2) to ~~p 
light olive gray (5Y 512). slightly calcareous 20-22 R., moderately 
calcareous 22-22.5 ft: bedding pian. baciures -101fl. some white, 

calcareous coating bn fracture sudafaces 21.5-22.5 fi (gypsum?). 



LITHOLOGIC DESCRIPTION 

35-37 fl. Core lost. prababv from wellfraclured zone 

laystone seams are dark gray and shale layers are lighter shades 
gray. Bedding plane fractures more common from 37-40 fl where 

they average 7-i01fl. These fractures are less frequent from 40-45 11 
where they are 2-3lfl Calcareous throughout. Thin mudsions 
seams (4 in) occur at 37.2,37.6, 37.8, 38.3, and 39.8 ft. 
Bioturbation common through section. 

, 50.2. 52.7, and 52.9 fl. Bedding plane bacluring is sparse with 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



Machine Slotted PVC 

LITHOLOGIC DESCRIPTION 

-- - - - -- - -- - 

2068 R. MANCOS SHALE. firm, unweatherbd: 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

Hole advanced below drbs casing at 23 to 27 it. 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 

Rotary drill and split spoon sampling (only 3 in. recovery) at 27-32 

- -. - ... ... - - - . , - 
5 R. MANCOS SHALE; medium light gray (N6) to dark gray 

(N3). calcareous, calc. sillslone beds are med light gray and 
claystone beds are dark gray: trace thin aragonite seams in typical 
mediumgray (N5) shale. 

- - -. - - .- - --- 
5 R. As above. Bedding plane fracluring numerous at 
-35.5. 36.5-37.5, and 44.5-45.0 (>SIR.) Bedding is bioturbate 
monly. Thin dark gray claystone seams that swell are at 35. , 

- -~ -~ - -. - - 
45-55 R. As above. Bedding plarie frattures noticeabiy greater from 
4547 f t  (-51R.) Bedding commonly interrupted by bioturbation. 
Claystone seams (thin)at46.3,46.7,47.0.50.7, 50.9, 51.2.53.1. 
53.3, and 54.1 R. Core faiity competent 47-50 R. Low angle inclined 
fracture (-15 degrees) al-53.3 R. Calcareous throughout. 
Scahered fossils: trace aragonite seams. Recovered -9.6 feet. 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



SLOT SIZE (IN) 0.010 
WELL INSTALLATION BIT SIZE(S) (IN) 8.25 

LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 

At -50 R. is a possibie fractuied zone. 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4936.93 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 5.88 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



WELL DEPTH (FT) 49.90 MEAS. PT. ELEV. (FT) 4953.14 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 5.88 

LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 

- - - - - - - - 
6 ff. MANCOS SHALE, sillstone, calcareous bed, resistant. 



DRILLING METHOD DRILL-THRU CASING DRIVER 
SAMPLING METHOD GRAB 

LITHOLOGIC DESCRIPTION 



DATES DRILLED 09/27/1998 

LITHOLOGIC DESCRIPTION 



DRILLING MET 
SAMPLING ME 

LITHOLOGIC DESCRIPTION 

. . 

20.31 it. SANDYGRAVEL (GW), y i K i i s h b r o w n f i W R ~ a s a b o v e w i i h  m a r e s a n d  
(appioximately 50%). dry. 



DRILLED 1012411998 

LITHOLOGIC DESCRIPTION 



BOREHOLE LOG SHP02-0808 I 



LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

-looti: ~ A N C o s 3 3 i ~ ~ ~ d r a d i n g ~ g r ~ ~  6ilj;iesXathered. d r y .  



LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. 

WELL INSTALLATION INTERVAL (FT) 

LITHOLOGIC DESCRIPTION 

-. .- - - - - - - - - 
lo-28 R. SILT (ML), loess, light gray (2.5Y 712), dry. 



DATES DRILLE 

LITHOLOGIC DESCRIPTION 



DRILLING METHOD DRILL-THRU CASING DRIVER 
SAMPLING METHOD GRAB 
WATER LEVEL (FT BGS) Dry 09/28/1998 
LOGGED BY M. Kautsky 
REMARKS Dry boring, abandoned 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

- -- - -- - - -- . p- 

Tolal Depth 100.0 R. 



MONITORING WELL COMPLETION LOG SHP02-0812 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 
BLANK CASING: 2 in. PVC Sch 40 
WELL SCREEN: 2 in. Machine Sloned PVC 
SUMPIEND CAP: 2 in. PVC Sch 40 

Bentonite Grout 

UPPER PACK: 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

Driller thought water found at -45-47n. 



TOP OF CASING (FT) 4968.12 
WELL NUMBER 0814 WELL DEPTH (FT) 34.00 MEAS. PT. ELEV. (FT) 4968.12 

WELL INSTALLATION INTERVAL (FT) 
SLOT SIZE (IN) 0.010 
BIT SIZE(S) (IN) 5.88 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DIAGWM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

LITHOLOGIC DESCRIPTION 

3-10 ft. As above. light yellowish brown (IOYR 614). dry. 



LITHOLOGIC DESCRIPTION 



TOP OF CASING ( 
WELL DEPTH (FT) 25.30 MEAS. PT. ELEV. 

WELL INSTALLATION INTERVAL (FT) 
URFACE CASING: 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

: 5 in. PVC Sch 80 
: Concrete 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

5 in. Vee Wire Wrapped 52.0 to 61.5 SAMPLING METHOD GRAB 
61.5 to 62.0 DATE DEVELOPED 11/16/1998 
-0.5 to 2.0 WATER LEVEL (FT BTOC) 54.06 on 12/10/1998 

Bentonite Grout 2.0 to 45.9 LOGGED BY M. Kautsky 
Bentonite Pellets 45.9 to 49.5 REMARKS Binch diameter production well. 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

. . 



DATES DRILLE 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

0.66 ' to 15.67 DRILLING METHOD 

UPPER PACK: 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4954.95 
SLOTSIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) 
-1.0 to 13.0 

BIT SIZE(S) (IN) 8.7515.88 

-0.81 to 149.0 DRILLING METHOD 
ELL SCREEN: 2 in. Machine Slotted PVC 149.0 to 151.5 SAMPLING METHOD 

LITHOLOGIC DESCRIPTION 

Brm, unweathered shale. 

35-40R.-MANm SHALE, siightbweathered.AlZ7R. Gaily ~- 

substance (irridsscenl sheen) appeared on sui+aface of water tank. 

~~p - -- 

40-55 R. MANCOS ~ & r ~ , s l i g h l l y x t h e ; e d ,  medium g X N 5 ) -  
to dark gray (N3). bedding plans fracturing numerous (>10111). 
claystone seams are dark gray, son, and numerous (-4W), bedding 
is mainly planar with s6ms bioturbated beds. One thin (<112) seam 
of aitered light olive brown (5Y 516). material at top of claystone 
bed. Calcareous throughout. Estimated lost intervals at40-40.8 R. 
and 44.0-54.2 R. 



LITHOLOGIC DESCRIPTION 

.5%TAsabove.~ore i ~ c h ~ e  w m p e t e m w  bed>/nc- 
fractures), particularly from 55.5-58.5'. From 54.2-55.5' 

from 6 2 4 9  with only -2-3iR. Thin claystone seams are 4-5lR from 
5961'. then less frequent below. Claystone a162.6.62.9.63.1. 
63.3, 63.7, 64.8. 65.8, and 67.1'. Mixfore of planar bedding and 
wavylbiolurbated bedding (about equal amounts). Core very 
wmpetent at 66-68'. Scanered thin aregonite seams indicating 
fossils, maor one at -62.5'. , - __ - 

m 5 - d f i .  s b o v e .  Beddlng plane fractures few from 69.5-71 
where core is very competent. Few ffactures from 72.5-75.2'. Fr 
71.5-72.5' are -7fractures.At 72.3-72.6'is a thick lighl gray 
siltstone layer. Bedding is about 70% bioturbated and -30% planar. 
Cole competent with few ffactures from 76.0-77.2'. Fracture 
frequency increases wilh increase in claystone seams from 
75.2-76.0' and 77.2-79.5'. Bioturbation parliculariy common from 

from 87-89'. inclined fracture (-80') at 89-89.5'. Core competent 
from 81-85'. Thin mudsione seams at 79.8, 81.3, 85.2, 85.6, 85.7, 
86.2, 86.8, 87.1, and 88.7'. Scanered aragonite iayers indicating 
fossils, particulariy at 85.8'. Bioturbated bedding most common. 
From 83.6-83.8' is light gray silly layer. Calcareous throughout. 

- - - ~p - - - 
89.5-99.5 n. As above. Bedding plane fractures average 3-Sill 
thraughout care run (89.7-99.3). Clay seams occur from 89.7-96 
andare at89.8, 90.8, 91.5.92.2, 92.6. 94.0, 95.8. and96.0 R. 
Inclined fractures at 95.7'(-30') and 97.3 (-10"). Several areas of 
thin aragonite layers indicating flattened peleypods (?) at 90.6, 97.2, 
and 94.4. Calcareous throughout. Bioturbated bedding about as 
common as planar bedding. 

105.6-105.8'. and 106.7-107'. Bioturbated bedding common and 
predominant in this interval. Claystone seams are rare - one at 
105.6'. Thin layers of aragonite indicate flattened pelecypods at 
107.0, and 106.7'. One large (1" long) aragonite fossil (vertical) on 
Outside of core at 103.1'. Calcareous throughout. Core quite 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 

122-123.W. Fractured zone at 123.7-1242 and about 5 fracture 
from 123-123.7'. Competent mre 120-121.7'. Bedding plane 
fract~les from 124.2-125.0 are numerous and claystone beds (at 
least 3) occur in this interval. Fracturing from 125-12S.5'is 
infrequent and -34lfl. Core is fairly mmpeient. Mostly planar 
bedding, biolurbation is rare. Minor broken zone at 127.5'. 
Calcareous throughout. 

- - - - - - -. . 
5 1 5 3  ft. MANCOS SHALE, dark gray. 



SURFACE CASING: 6 in. Steel 

SUMPIEND CAP: 2 in. PVC Sch 40 
WATER LEVEL 

Bentonite Grout 
Bentonite Pellet 

UPPER PACK: 

LITHOLOGIC DESCRlPTiON 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DEPTH (FT) 201.66 

INTERVAL (FT) 

LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 
G: 10 in. Steel 

: Concrete 
Bentonite Grout 2.0 to 89.0 
Bentonite Pellets 89.0 to 93.5 

LITHOLOGIC DESCRIPTION 

(N3). bedding plane fractures throughout, calcareous. 60' inclined 
joint at -40 .2  few shells and possible bioturbation -40-41'. Lighter 
gray areas are more resistant and coarser grained (silty). Dark gray 
areas vary from shale tp claystone with, possible carbonaceous I?) 
material. W a y  bedding most common, some contoned bedding 



DATES DRILLED 09/13/1998 to 09/25/1996 

LITHOLOGIC DESCRIPTION 

Trace fossil shells (pelecypods?). 

throughoul, but coarser, lighter miored silty beds slightly more caic. 
than the gray to gray-black shaley and claystone beds. Trace fossil 
shells (pelecypods?). 

inoceramus (7) sheil (Rat ridges) at 84.7'. Trace pyrite noted along 
bedding plans in sampled interval by PNNL: air0 trace of 
carbonaceous plant material. 

piane fracturing average Is about 34/11, Trace amount of fossil 
peiecypods. Biaturbatlan layers falriy frequent In 89-91' interval. 
Thin claystone seams at about92.5.94.0.94.8.95.2, and 96.2'. 
Calcareous throughout. Core most competent in 91-92.5' interval. 

97 -107~AsaboVe .CG reUIYBTYOf8.2%Einifd&&n i o a b ~ u i ~ ~  
105.7. Core barrel retrieved -.a' to about 306.5'. Bedding plane 
fracturing average is-3/t. Trace amount of fossil cephalopods; one 
at 98.5'. Thin aragonite seams at 97.2' (uneven and inclined about 
2W). 100.2 and 102.2'. Bloturbation more frequent in 95-97,? 
interval. Thin claystone seams at -99.5, and 102.7'. Calcareous 
throughout. except for a light brown nodule about 314" long at 103.5' 
(fossil?) that has trace dissem. pyrite. 



LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4958.21 

WELL INSTALLATION INTERVAL (FT) 
SLOT SIZE (IN) 0.010 

-2.0 to 28.0 
BIT SIZE(S) (IN) 8.75 / 5.88 

-1.46 to 198.5 DRILLING METHOD DRILL-THRU CASING DRIVER 
ELL SCREEN: 2 in. Machine Slotted PVC 198.5 to 201.0 SAMPLING METHOD 

201,O to 201.1 DATE DEVELOPED 
SURFACE SEAL: Concrete 

Bentonite Grout 2.0 to 190.0 LOGGED BY 
Bentonite Pellets 190.0 to 194.0 REMARKS 
100 mesh Silica Sand 194.0 to 195.0 

LiTHOLOGlC DESCRIPTION 



LlTHOLOGlC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

. . 



WATER LEVEL (FT BTOC) Dry 12/0211998 

LITHOLOGIC DESCRIPTION 

37-151 n MANC~S ~ ~ ~ ~ ~ ~ ~ r a ~ . ~ w e a t h e r & d .  (See corehole- 
log for adjacent well 823 for delailed IiLhaIogy to a depth of 122 R). 



LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4950.73 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION BIT SIZE(S) (IN) 5.88 

-2.64 to 10.0 DRILLING METHOD DRILL-THRU CASING DRIVER 

-0.5 lo  1.5 WATER LEVEL (FT BTOC) 14.0 on 10/2111998 
LOGGED BY L. Spencer 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 
BLANK CASING: 2 in. PVC Sch 40 -3.01 to 19.9 DRILLING METHOD 

URFACE SEAL: Concrete 
Bentonite Grout 2.0 to 13.8 LOGGED BY 
Bentonite Pellets 
100 mesh Silica Sand 

LITHOLOGIC DESCRIPTION 

medium to marse grained sand, and about 10% very fine grained 
hand and sill. Some material may be fill. 



-2.6, to 5.3 DRILLING METHOD 

2 in. Machine Slotted PVC 5.3 to 15.3 SAMPLING METHOD 

LITHOLOGIC DESCRIPTION 

- .  



SITE SHIPROCK (TAILINGS AREA) HOLE DEPTH (FT) 62.00 
WELL NUMBER 0829 WELL DEPTH (FT) 50.20 

WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 
BLANK CASING: 2 in. PVC Sch 40 -2.4 to 40.0 DRILLING METHOD 
WELL SCREEN: 2 in. Machine Slotted PVC 40.0 to 50.0 SAMPLING METHOD 
SUMPIEND CAP: 2 in. PVC Sch 40 

Bentonite Grout 2.0 to 30.0 

LITHOLOGIC DESCRIPTION 

2o623. MANCOS SHALE, gray (IOYR 61i j ,Ti1cGiiu~, slightly 
weathered to "onweathered. 



LITHOLOGIC DESCRIPTION 



DATES DRILLED 10/15/1998 

LITHOLOGIC DESCRIPTION 



WELL NUMBER 0830 MEAS. PT. ELEV. (FT) 4960.77 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION ~NTERVAL (FT) BIT SIZE(S) (IN) 5.88 

17.7 to 17.8 DATE DEVELOPED 11/16/1998 
-0.5 to 2.2 WATER LEVEL (FT BTOC) 9.1 on 01/06/1999 

LOGGED BY M. Kautsky 

LITHOLOGIC DESCRIPTION 



BOREHOLE LOG SHP02-0831 

PROJECT UMTRA GROUND WATER SURFACE ELEV. (FT NGVD) 4938.53 
LOCATION SHIPROCK, NM BIT SIZE(S) (IN) 5.88 
SITE SHIPROCK (TAILINGS AREA) DRILLING METHOD DRILL-THRU CASING DRIVER 
WELL NUMBER 0831 SAMPLING METHOD GRAB 
NORTH COORD. (FT) 2101963.47 WATER LEVEL (FT BGS) 34.5 on 12109/1998 
EAST COORD. (FT) 244369.05 LOGGED BY C. Goodknight 
HOLE DEPTH (FT) 44.50 REMARKS Borehole to determine bedrock depth and obtain 
DATE DRILLED 12/08/1998 water sample: abandoned on 12/9/98. 

LITHOLOGIC DESCRIPTION 

-. - - - - - - -. . - - - - 



MONITORING WELL COMPLETION LOG SHP02-0832 

WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 
BLANK CASING: 2 in. PVC Sch 40 0.26 to 21.1 DRILLING METHOD DRILL-THRU CASING DRIVER 
WELL SCREEN: Machine Slotted PVC 21.1 to 31.1 SAMPLING METHOD GRAB 
SUMPIEND CAP: 2 in. PVC Sch 40 31.1 to 31.3 DATE DEVELOPED 1111611998 

0.3 to 2.0 WATER LEVEL (FT BTOC) 26.35 on 0110611999 
Bentonite Grout 2.0 to 16.5 LOGGED BY M. Kautsky 
Bentonite Pellet5 16.5 to 17.9 REMARKS 

UPPER PACK: 100 mesh Silica Sand 17.9 to 18.5 
LOWER PACK: 10-20 Silica Sand 18.5 to 31.3 

LITHOLOGIC DESCRIPTION 

. . 

Becomes wet below 23 R. 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-0833 

WELL INSTALLATION INTERVAL (FT) 

LANK CASING: 2 in. PVC Sch 40 -2.3,' to 24.9 DRILLING METHOD 

Bentonite Grout 2.0 to 19.0 LOGGED BY 
Bentonite Pellets 19.0 to 22.0 REMARKS 

22.0 to 41.0 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



BOREHOLE LOG SHP02-0834 I 



BOREHOLE LOG SHP02-0834 

BOREHOLE NUMBER 0834 
DATES DRILLED 12/09/1998 

LITHOLOGIC DESCRIPTION 

Becomes wet at 28 n. 



LITHOLOGIC DESCRIPTION 



DATES DRILLE 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

36.8 to 36.9 DATE OEVELO 
-0.5 to 2.0 WATER LEVEL 

Bentonite Grout 2.0 to 15.0 LOGGED BY 
Bentonite Pellets 15.0 to 23.5 REMARKS 

UPPER PACK: 

LITHOLOGIC DESCRIPTION 

413). Trace small pebbles c 112 diameter. 

. . 
. . 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

: 2 in. PVC Sch 40 
: Concrete 

Bentonite Grout 
Bentonite Pellets 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-0837 

PROJECT UMTRA GROUND WATER WELL NUMBER 0837 
SITE SHIPROCK (TAILINGS AREA) DATES DRILLED 12/05/1998 to 12/06/1998 



WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 
BLANK CASING: 2 in. PVC Sch 40 -3.04 to 21.9 
WELL SCREEN: 2 in. Machine Sloned PVC 21.9 to 31.9 SAMP 
SUMPIEND CAP: 2 in. PVC Sch 40 31.9 to 32.0 DATE 
SURFACE SEAL: Concrete -0.5 to 2.0 WATE 

Natural Cave-in Material 16.0 to 18.5 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-0839 

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 2102521.32 
LOCATION SHIPROCK. NM EAST COORD. ( R )  247357.45 SURFACE ELEV. ( FT NGVD) 4943.46 
SITE SHIPROCK (TAILINGS AREA) HOLE DEPTH (FT) 31.00 TOP OF CASING (FT) 4943.21 
WELL NUMBER 0839 WELL DEPTH (FT) 28.30 MEAS. PT. ELEV. ($7) 4943.21 

WELL INSTALLATION INTERVAL ( R )  
SLOT SIZE (IN) 0.010 

SURFACE CASING: 
BIT SIZE(S) (IN) 5.88 

BLANK CASING: 2 in. PVC Sch 40 0.25 to 18.1 DRILLING METHOD DRILL-THRU CASING DRIVER 
WELL SCREEN: 2 in. Machine Stoned PVC 18.1 to 28.1 SAMPLING METHOD GRAB 
SUMPIEND CAP: 2 in. PVC Sch 40 28.1 to 26.3 DATE DEVELOPED 1111111998 
SURFACE SEAL: Concrete 0.3 to 2.0 WATER LEVEL (FT BGS) 25.65 on 11/07/1998 
GROUT: Bentonite Grout 2.0 .to 12.4 LOGGED BY C. Goodknight 
SEAL: Bentonite Pellets 14.3 to 15.7 REMARKS 12.4 to 14.3 ft. - 100 mesh silica sand. 
UPPER PACK: 100 mesh Silica Sand 15.7 to 16.3 
LOWER PACK: 2040 Silica Sand 16.3 to 31.0 



LITHOLOGIC DESCRIPTION 





TOP OF CASING 
MEAS. PT. ELEV. 

WELL INSTALLATION INTERVAL (FT) 

WATER LEVEL (FT BGS) 41.5 on 11/09/1998 
LOGGED BY C. Goodknight 
REMARKS Drove casing to refusal at 21 -22  rotary 
drilled to 31.5 ft. on llR: rotary drill and casing drive 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-0841 I 



WELL INSTALLATION INTERVAL (FT) 

. 2 in. PVC Sch 40 -2.96 to 11.9 DRILL 
2 in. Machine.Slotted PVC 11.9 to 21.9 SAMP 

21.9 to 22.0 DATE 
-0.5 to 2.0 WATE 

Bentonite Grout 
Bentonae Pellets ., 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (n) 
SURFACE CASING: 
BLANK CASING: 2 in. PVC Sch 40 0.2 to 30.0 DRILLING METHOD DRILL-THRU CASING DRIVER 

WELL SCREEN: 2 in. Machine Slotted PVC 30.0 to 40.0 SAMPLING METHOD GRAB 
SUMPIEND CAP: 2 in. PVC Sch 40 40.0 to 40.2 DATE DEVELOPED 11/16/1998 

0.5 to 2.0 WATER LEVEL (FT BTOC) 29.75 on 01/06/1999 
Bentonite Grout 2.0 to 23.8 LOGGED BY M. Kautsky 
Bentonfie Pellets 25.1 to 26.9 REMARKS 23.8 to 25.1 R. - 100 mesh silica sand. 

UPPER PACK: 100 mesh Silica Sand 26.9 to 28.0 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 

Grades to brown (10YR 513) below 10 fl. 



LITHOLOGIC DESCRIPTION 



WELL INSTAL!ATION INTERVAL (FT) 

-3.33 to 18.17 DRILLING METHOD H.S.A.ICORE/ROTARY 
in. Machine Slotted PVC 18.17 to 28.17 SAMPLING METHOD SPLIT SPOON 

28.17 to 28.33 DATE DEVELOPED 
0.5 to 2.0 WATER LEVEL (FT BTOC) 27.7 on 11120/1998 
2.0 to 12.0 LOGGED BY L. Spencer 
12.0 to 14.0 REMARKS Bedrock was not reached. 
14.0 to 15.0 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

Total Depth 28.5 R. 



MONITORING WELL COMPLETION LOG SHP02-0846 I 



LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-0847 I 



WELL INSTALLATION INTERVAL (FT) 
SURFACE CASING: 
BLANK CASING: 4.5 in. Stainless Steel? -0.02 to 45.0 
WELL SCREEN: 4.5 in. Stainless Steel? 45.0 to 142.58 SAMPLING METHOD 

DATEDEVELOPED SUMPIEND CAP: 
WATER LEVEL (FT BTOC) 37.81 on 6/2/1999 

UPPER PACK: 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-0848 I 



WELL INSTALLATION 

-1.85 to 98.2 DRILLING METHOD 

ELL SCREEN: 2 in. Slotted PVC 98.2 to 103.0 SAMPLING METHOD 
103.0 to 103.3 DATE DEVELOPED 

SURFACE SEAL: WATER LEVEL (FT 
0.0 to 90.0 LOGGED BY 

Bentonite Chips 90.0 to 95.4 REMARKS 
100 mesh Silica Sand 95.4 to 96.0 

LITHOLOGIC DESCRIPTION 

medium dense, moist; terrace gravel. 

15-79 n. Shale is very dark gray [lOYR 311). deeply weathered with 
brown (IOYR 413) coatings alsilty clay, moist. 

44-48 ft. Shale intensely fraclured 





MONITORING WELL COMPLETION LOG SHP02-1003 

WELL INSTALLATION 

-1.91 to 87.2 DRILLING METHOD ROTASONIC 

URFACE SEAL: 
0.0 to 80.8 LOGGED BY 

LITHOLOGIC DESCRIPTION 

changes to dark grayish brown ( 



MONITORING WELL COMPLETION LOG SHPOZ-I003 



ELL NUMBER 1004 WELL DEPTH (FT) 40.00 MEAS. PT. ELEV. 

WELL INSTALLATION INTERVAL (FT) 

LITHOLOGIC DESCRIPTION 

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

19-20 n. SILTSTONE, 
20-25 Shale becomes medium diikgravW4) t rd i rk  G q ( N 3 )  
on fresh surfaces. Slightly to moderately weathered. Mainly 
unweathered belov, 25 n. 

25-42 4 R. Shale becomes med~wn dark gray (N4): trace of 
CarbonaceOuS plant fossil material, black, that is paitiy replaced by 
fine grained pyrite along bedding planes. Shale becomes 
unweathered, medium dark gray (N4) at depth. 



BOREHOLE LOG SHPOZ-1005 



MEAS. PT. ELEV. (FT) 4962.16 
SLOT SIZE (IN) 0.010 
BIT SKE(S) (IN) 6.0 

-2,03 to 28.5 DRILLING METHOD ROTASONIC 

LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. (FT) 4962.01 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0 

-1.98 to 36.8 DRILLING METHOD ROTASONIC 
36.8 to 46.3 SAMPLING METHOD GRAB 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

, 2 in. PVC Sch 40 

26.0 to 26.3 DATE DEVELO 
: Native soillfill 0.0 to 1.0 WATER LEVEL 

LITHOLOGIC DESCRIPTION 





WATER LEVE 

LITHOLOGIC DESCRIPTION 

20-32 n s a G  above  few pebbles a n d ~ ~ e < ~ n d : ~ ~ ~ o m ~ r l i ~ h l ~ d a ~ ~  ~7- 
27.0 to 28.0 H.. but 1s dry below that. 



BOREHOLE LOG SHP02-1041 



LlTHOLOGlC DESCRIPTION 

- pP --P - -- - - -- 

21-29.5 R. Same as above. Slightly damp, some pebbiesandshaGchipi belo@?cO R I P ~  



BOREHOLE LOG SHPOZ-1043 I 



1 BOREHOLE LOG SHPO2-1044 

PROJECT UMTRA GROUND WATER SURFACE ELEV. ( FT NGVD) 4958.59 
LOCATION SHIPROCK, NM BIT SIZE(S) (IN) 2.2 

SITE SHIPROCK VAlLlNGS AREA) DRILLING METHOD GEOPROBE 

WELL NUMBER 1044 SAMPLING METHOD CONTINUOUS CORE 

NORTH COORD. (FT) 2096317.85 WATER LEVEL (FT BGS) DN 
EAST COORD. (R) 252426.01 LOGGED BY C. Goodknisht 
HOLE DEPTH (FT) 32.00 REMARKS The lenath of drill rods used was 3 ft. I 3M" dia. 

DATE DRILLED 12/14/1999 . '  plastic tubes were used for continuous sampling. 

LITHOLOGIC DESCRIPTION 

0-24 n. SILT (ML), light yeliowish brown (2.5Y 613). some motting. 

- 
24-27 8 same as above. Slightly damp. some shale chips (-10%). 

- -- ~ 

27-31 ft SILT (ML). light olive gray brown (2.5Y 5K), damp to moist at about 30.0 fi., 
some shale chlpr (-20%) 

GRAPHIC 
LOO 

i i m Y  

- 
- - 

. - 
- - 

- 

- 

- 
4 

4950- 



LITHOLOGIC DESCRIPTION 

15-22 fI Same as above. Some shale chiisand i i i l l  pebbks (-10%). 



DRILLING METHOD GEOPROBE 
SAMPLING METHOD CONTINUOUS CORE 

LITHOLOGIC DESCRIPTION 

. . 
. . 



BOREHOLE LOG SHPOZ-1047 I 



WELL INSTALLATION INTERVAL (FI) 

0.33 to 3.6 DRILLING METHOD GEOPROBE 
3.6 to 8.6 SAMPLING METHOD CONTINUOUS CORE 
8.6 to 8.9 DATEDEVELOPED 

SURFACE SEAL: Concrete 

Bentonite Pellets 0.5 to 1.9 

LITHOLOGIC DESCRIPTION 



ELL NUMBER 1049 MEAS. PT. ELEV. (FT) 4923.89 
SLOT SIZE (IN) 0.010 

WELL INSTALLATION INTERVAL (FT) BIT SKE(S) (IN) 2.2 

: I in. PVC Sch 40 0.2 to 4.3 DRILLING METHOD GEOPROBE 

1 in. Slotted PVC 4.3 to 9.3 SAMPLING METHOD CONTINUOUS CORE 
. 9.3. to 9.6 DATE DEVELOPED 

0.0 to 0.5 WATER LEVEL (FT BGS) 6.5 on 12/15/1999 
LOGGED BY C. Goodknight 

Bentonite Pellets 0.5 'to 2.2 REMARKS The length of drill rods used was 3 ft. 1 

LITHOLOGIC DESCRIPTION 



ORTH COORD. (FT) 2097654.05 

LITHOLOGIC DESCRIPTION 



SITE SHIPROCK (TAILINGS AREA) 
WELL NUMBER 1051 

LITHOLOGIC DESCRIPTION 

23-27 R same% abok.  ~eF;rn;li FibbGnd<dme sand. dry ~ o t e ~ ~ e f u s a l  on 
cobble. hole terminated el 27.0 R. 



LITHOLOGIC DESCRIPTION 

. . 
. . 



I BOREHOLE LOG SHP02-1053 1 

WATER LEVEL (FT BGS) Dry 
LOGGED BY C. Goodknight 

LITHOLOGIC DESCRIPTION 



BOREHOLE LOG SHP02-1054 

PROJECT UMTRA GROUNDWATER SURFACE ELEV. ( FT NGVD) 4949.79 
LOCATION SHIPROCK, NM BIT SIZE(S) (IN) 2.2 

SITE SHIPROCK (TAILINGS AREA) DRILLING METHOD GEOPROBE 
WELL NUMBER 1054 SAMPLING METHOD CONTINUOUS CORE 
NORTH COORD. (FT) 2097074.99 WATER LEVEL (FT BGS) Dry 

EAST COORD. (FT) 252941.83 . LOGGED BY C. Goodknight 
HOLE DEPTH (FT) 27.00 REMARKS The length of drill rods used was 3 ft. 1 314" dia. 

DATE DRILLED 1211611999 plastic tubes were used for continuous sampling. 

LITHOLOGIC DESCRIPTION 

0-24 fi. SILT (ML). light yellwish brown (2.5Y 613). dry. 
- - 
- - 

- 

- 
- 
- 



BOREHOLE LOG SHPOZ-1055 I 
PROJECT UMTRA GROUND WATER SURFACE ELEV. ( FT NGVD) 4951.92 
LOCATION BIT SIZE(S) (IN) 2.2 
SITE SHIPROCK (TAILINGS AREA) DRILLING METHOD GEOPROBE 
WELL NUMBER 1055 SAMPLING METHOD CONTINUOUS CORE 
NORTH COORD. (FT) 2096901.12 WATER LEVEL (FT BGS) Dry 
EAST COORD. (FT) 252692.52 LOGGED BY C. Goodknight 
HOLE DEPTH (FT) 33.00 REMARKS The length of drill rods used was 3 fi. 1 314" dia. 
DATE DRILLED 12H611999 plastic tubes were used for continuous sampling. 

k g  
g r  

- 

. - 
- 

. - 

~~ 

26-28 ft Same as above Damp 

- 
25  
J Z  

49M- 

- 
- 

- 
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GRAPHIC 
LOG LlTHOLOGiC DESCRIPTION 

0-26 ft.. SILT (ML), light yelloWirh brawn (2.5Y 613). dry. 



ORTH COORD. (FT) 2096813.40 WATER LEVEL (FT BGS) Dw 
AST COORD. (FT) 252850.59 LOGGED BY C. Goodknight 

REMARKS The length of drill rods used was 3 fi. 1 314 dia. 

LITHOLOGIC DESCRIPTION 

25-27 fl same as above. Some s&ll kbbles, s a n d ; a n d s h a l e ~ m e n t s . d v T  



SHIPROCK (TAILINGS AREA) 
LNUMBER 1057 

WELL INSTALLATION INTERVAL (F7) 

2 in. PVC Sch 40 -1.95 to 37.2 DRILLING METHOD ROTASONIC 
2 in. Slotted PVC 31.2 to 36.2 SAMPLING METHOD GRAB 

: 2 in. PVC Sch 40 36.2 to 36.5 DATE DEVELOPED 03/29/2000 
: Native soil/fill 0.0 to 3.0 WATER LEVEL (FT BGS) 

LOGGED BY C. Goodknight 
REMARKS Well is just east of borehole 807. 

LITHOLOGIC DESCRIPTION 

30-34 fi. Sandy Gravel becomes (10YR 413) damp color. pebbles 
and cobbles -50%. rnedlum grained sand -50%. 



WELL INSTALLATION INTERVAL (FT) 

, 2 in. PVC Sch 40 
2 in. Slotted PVC 

: 2 in. PVC Sch 40 51.2 to 51.5 DATE DEVELO 
: Native soillfill 0.0 to 2.0 WATER LEVEL 

7-15 R. Sandy Gravel has -50% fine grained sand and 50% 

. . . 

15-16.5 n. Sandy Gravel has enremely coarse gravel wiih cobbles 

16.5-20 ft. Sandy Gravel bammes moist at -16.5 ft, dark grayish 

20-23 ft. Sandy Gravel becomes pale brown (10YR 613), fine to 
very fine graloed sand (-60%). 40% pebbles and some cobbles. 
Damp zone at 23.0-24.OA. 

23-26.5 ft. Sandy gravel becomes dry. 



MONITORING WELL COMPLETION LOG SHP02-1058 I 



BLANK CASING: 2 in. PVC Sch 40 
WELL SCREEN: 2 in. Slotted PVC 39.5 to 49.0 SAMPLl 
SUMPIEND CAP: 2 in. PVC Sch 40 49.0 to 49.3 DATED 
SURFACE SEAL: Native soillfill 0.0 to 2.5 WATER 

Bentonite Chips 2.5 to 13.0 LOGGE 
Bentonite Pellets 

UPPER PACK: 100 mesh Silica Sand 19.0 to 20.0 

LITHOLOGIC DESCRIPTION 

20-25 11. Shale appears to be weathered along ha"rantal bedd~ng 
planes rather than along any verlical lracluring 





WELL INSTALLATION INTERVAL (FT) 

: 2 in. PVC Sch 40 -2.05 to 27.2 DRILL 
2 in. Slotted PVC 27.2 to 36.7 SAMP 

: 2 in. PVC Sch 40 36.7 to 37.0 DATE 

LITHOLOGIC DESCRIPTION 

9-12 ft. Slit has molst to wet color from induced drilling water and 
coloi ir light olive brown (2.5Y 513). 

12-14 ft. Sllt has 5% Ilmonitic yellowish brown (IOYR518) pieces 
scattered through the loess. Same shale pieces (5%) in loess at 
1 3 0  lo 14.0 f t ~  

Loess changes to pale brown (IOYR 613) color at about 15 R. 

at 18.0 R. 1s dark yellowish brovm (10YR 414). At 24.010 25.0 11. 
sand becomes mare consolidated. brown (7.5YR 414). 



MONITORING WELL COMPLETION LOG SHP02-1060 

PROJECT UMTRA GROUND WATER WELL NUMBER 1060 
SITE SHIPROCK (TAILINGS AREA) DATES DRILLED 04/14/2000 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

-1.0 to 15.0 DRILLING METHOD AUGEWCABLE TOOL 

4 in. Perforated ABS 15.0 to 30.0 SAMPLING METHOD 
DATE DEVELOPED 
WATER LEVEL (FT BTOC) 23.9 on 03H611982 
LOGGED BY 

Bentonke Grout 0.0 to 30.0 REMARKS Hole also known as DM-2. Piezorneter 

LITHOLOGIC DESCRIPTION 





WELL DEPTH (R? 29.40 MEAS. PT. ELEV. (FT) 
SLOT SIZE (IN) 

WELL INSTALLATION INTERVAL (FT) BIT SEE(S) (IN) 6.75 

-1.0 ' to 25.4 DRILLING METHOD AUGERIROTARY 
25.4 to 29.4 SAMPLING METHOD 

DATEDEVELOPED 
0.0 to 5.0 WATER LEVEL (FT BTOC) 30.0 on 0211811982 

LOGGED BY 
5.0 to 15.0 REMARKS Hole also known as DM-3. Piezorneter 

LITHOLOGIC DESCRIPTION 

--- -- ~ p ~ ~ p  -~ 

31-32 H. SILTSTONE. lresh. weak, grades lo~moderately 
weathered, rnoderat!y frac!"red. ~ ~ 

MANCOS SHALE 



SHIPROCK (TAILINGS AREA) 
LNUMBER 9005 

WELL INSTALLATION INTERVAL (R) 

WATER LEVEL (R BTOC) 32.4 on 0312311982 

LlTHOLOGlC DESCRIPTION 

dense. damp, light brown, trace of cobbles. 



LITHOLOGIC DESCRIPTION WELL DIAGRAM 



TOP OF CASING (FT) 
MEAS. PT. ELEV. (FT) 

WELL INSTALLATION INTERVAL (FT) 

-4.0 to 44.0 DRILLING METHOD AUGERIROTARYICORE 
44.0 to 54.0 SAMPLING METHOD 

DATE DEVELOPED 
WATER LEVEL (FT BTOC) 32.9 on 0311611982 

Cement - Bentonite 0.0 to 25.0 LOGGED BY 
25.0 to 26.0 REWRKS Hole also known as DM-4. Piezometer 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 

. . 
. . 



MONITORING WELL COMPLETION LOG SHP02-9007 

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 2099416.57 
LOCATION SHIPROCK, NM EAST COORD. (FT) 250814.10 SURFACE ELEV. ( FT NGVD) 4973.50 
SITE SHIPROCK (TAILINGS AREA) HOLE DEPTH (FT) 92.50 TOP OF CASING (FT) 
WELL NUMBER 9007 WELL DEPTH (FT) 48.00 MEAS. PT. ELEV. (FT) 

WELL INSTALLATION INTERVAL (FT) SLOT SIZE (IN) 
SURFACE CASING: BIT SEE(S) (IN) 6.75 

BLANK CASING: 4 In. ABS -1.0 to 29.0 DRILLING METHOD AUGEWROTARYICORE 
WELL SCREEN: 4 in. Perforated ABS 29.0 to 48.0 SAMPLING METHOD SPLIT SPOON 
SUMPIEND CAP: DATE DEVELOPED 
SURFACE SEAL: WATER LEVEL (FT BTOC) 41.0 on 03/23/1982 
GROUT: Cement - Bentonite 0.0 to 15.0 LOGGED BY' 
SEAL: Fill 15.0 to 26.0 REMARKS Hole also known as DM-6. Piezometer 
UPPER PACK: removed. 
LOWER PACK: 318" Pea Gravel 26.0 to 50.0 



WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 

.o DRILLING METHOD 

WATER LEVEL (FT 

LITHOLOGIC DESCRIPTION 



LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-9009 1 
PROJECT UMTRA GROUND WATER NORTH COORO. (FT) 2100217.58 DATE DRILLED ,,, ,,, ,,,, 
LOCATION SHIPROCK, NM EAST COORD. (FT) 249326.32 SURFACE ELEV. ( FT NGVD) 4966.80 
SITE SHIPROCK (TAILINGS AREA) HOLE DEPTH (FT) 47.70 
WELL NUMBER 9009 WELL DEPTH (FT) 45.00 

WELL INSTALLATION INTERVAL (FI) 
OLVI  OI' 

SURFACE CASING: 
BIT SI7Ff 

BLANK CASING: 2 in. PVC -1 .O to 27.0 DRILLING METHOD CORUROTARY 
WELL SCREEN: 2 in. Slotted PVC 27.0 to 40.0 SAMPLING METHOD SPLIT SPOON 
SUMPIEND CAP: 2 in. PVC 40,0 to 45,c -"'-""'--'- 

SURFACE SEAL: 
GROUT: 

I 

I SEAL: 
UPPER PACK: 
LOWER PACK: 

I Y m l C  " C Y C I U r C "  

WATER LEVEL (FT BTOC) 29.3 on 03/16/1982 
LOGGED BY 
REMARKS Hole also known as OM-9. Piezometer 
rnrnnved 



SLOT SIZE (IN) 
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.75 

SURFACE CASING: 6.75 in. Steel -1.0 to 33.8 
BLANK CASING: 4 In. ABS -1.0 to 45.0 DRILLING METHOD AUGEWROTARYICORE 
WELL SCREEN: 4 in. Perforated ABS 45.0 to 65.0 SAMPLING METHOD SPLIT SPOON 

DATE DEVELOPED 

LITHOLOGIC DESCRIPTION 





BIT SIZE(S) (IN) 6.75 
URFACE CASING: 

-1.0 ' to 49.00 DRILLING METHOD AUGERROTARYICORE 
49.08 to 69.50 SAMPLING METHOD SPLIT SPOON 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-9011 I 
PROJECT UMTRA GROUND WATER WELL NUMBER 901 1 

SHIPROCK (TAILINGS AREA) DATES DRILLED 01R811982 1 



WELL INSTALLATION INTERVAL (m 
NG: 6.75 in. Stainless Steel -1.0 to 41.17 
: 4 in.ABS -1.0 to 54.33 DRILLING METHOD AUGERROTARY/CORE 

54.33 to 84.67 SAMPLING METHOD GRAB 
DATE DEVELOPED 

0.0 to 4.0 WATER LEVEL (FT BTOC) 47.3 on 03/26/1982 
Native Soil + Bentonile 4.0 to 43.0 LOGGED BY 

: 43.0 to 51.0 REMARKS Hole also known as DM-12A. 
Piezometer removed. 

LITHOLOGIC DESCRIPTION 



SHIPROCK (TAILINGS AREA) DATES DRILLED 03/13/1982 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



WELL DEPTH (FT) 25.00 
SLOT SIZE (IN) 0.050 

WELL INSTALLATION INTERVAL (FT) BIT SKE(S) (IN) 6.0 
URFACE CASING: 

: 2 in. PVC Sch 40 20.0 to 25.0 DATEDEVELOPED 
WATER LEVEL (FT BTOC) Dry 06/20/1983 

Cement - Bentonite 0.0 to 3.0 LOGGED BY 
3.0 to 5.0 REMARKS Hole also known as IH. Monitor well 

LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-9013 I 



TOP OF CASING 
MEAS. PT. ELEV. 

WELL INSTALLATION INTERVAL (FT) 
-1.0: to 18.0 

: 2 in. PVC Sch 40 
WATER LEVEL (FT BTOC) Dry 06/20/1983 

0.0 to 16.0 LOGGED BY 
16.0 to 18.0 REMARKS 

LITHOLOGIC DESCRIPTION 



I MONITORING WELL COMPLETION LOG SHP02-9014 I 



I MONITORING WELL COMPLETION LOG SHP02-9015 1 





WELL DEPTH (FT) 52.60 MEAS. PT. ELEV. (FT) 
SLOT SIZE (IN) 0.050 

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0 

: 2 in. PVC Sch 40 -7.0 to 37.6 DRILLING METHOD 
2 in. Machine Slotted PVC 37.6 to 47.6 SAMPLING METHOD 

47.6 to 52.6 DATE DEVELOPED 
WATER LEVEL (FT 

Cement - Bentonite 0.0 to 30.6 LOGGEDBY 
30.6 to 32.6 REMARKS 

LlTHOLOGiC DESCRIPTION 



MONITORING WELL COMPLETION LOGSHP02-9016 I 



SLOT SIZE (IN) 0.050 
WELL INSTALLATION BIT SIZE(S) (IN) 6.0 

-1.0 ' to 20.0 DRILLING METHOD ROTARY MUD 

SUMPIEND CAP: 2 in. PVC Sch 40 30.0 to 35.0 DATEDEVELOPED 
WATER LEVEL (FT BTOC) 31.3 on 06/20/1983 

0.0 to 13.0 LOGGED BY 
13.0 to 15.0 REMARKS Hole also known as 7GT. Monitor well 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FTj SLOT SIZE (IN) 0.050 

SURFACE CASING: BIT SUE(S) (IN) 6.0 

SUMPIEND CAP: DATE DEVELOPED 
WATER LEVEL (FT BTDC) 33.0 on 06/05/1983 

Cement - Bentonite 0.0 to 22.4 LOGGED BY 
22.4 fo 24.4 REMARKS Hole also known as 8GT. Monitor well 

LITHOLOGIC DESCRIPTION 



MEAS. PT. ELEV. 

WELL INSTALCATION 
SURFACE CASING: 

-1.0 to 19.0 DRILLING METHOD 

SUMPIEND CAP: 2 in. PVC Sch 40 
SURFACE SEAL: 

Cement - Bentonite 0.0 to 12.0 
12.0 to 14.0 

LITHOLOGIC DESCRIPTION 



WELL INSTALLATION INTERVAL (FT) 
SLOT SIZE (IN) 

SURFACE CASING: 
BIT SIZE(S) (IN) 6.75 

BLANK CASING: 2 in. PVC -1.0 to 35.3 DRILLING METHOD AUGERIROTARY 
WELL SCREEN: 2 in. Slotted PVC 35.3 to 40.3 SAMPLING METHOD SPLIT SPOON 
SUMPIEND CAP: DATEDEVELOPED 
SURFACE SEAL: Cement - Bentonite 

Bentonite Pellets 30.0 to 31.0 

LITHOLOGIC DESCRIPTION 

moist, grayish brown (Tailings). 



NUMBER 9021 SAMPLING METHOD 
H COORD. (FT) 2098467.71 WATER LEVEL (FT B 

LITHOLOGIC DESCRIPTION 

. . 
. . 



SLOT SIZE (IN) 
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 5.6 

2.0 to 38.0 DRILLING METHOD AUGEWROTARYICORE 
38.0 to 53.0 SAMPLING METHOD SPLIT SPOON 
53.0 to 54.0 DATE DEVELOPED 

FACE SEAL: Bentonite Grout 0.0 to 5.0 WATER LEVEL (FT BTOC) 33.9 on 03/07/1982 

LlTHOLOGlC DESCRIPTION 



DATES DRILLED 01/25/1982 

WELL DIAGRAM LITHOLOGIC DESCRIPTION 



MONITORING WELL COMPLETION LOG SHP02-MW1 I 
PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 2101488.51 DATE DRILLED 
LOCATION SHIPROCK, NM EAST COORD. (FT) 251338.36 SURFACE ELEV. ( FT NGVD) 4956.91 
SITE SHIPROCK (TAILINGS AREA) HOLE DEPTH (FT) TOP OF CASING (FT) 4955.64 
WELL NUMBER MWI WELL DEPTH (FT) MEAS. PT. ELEV. (FT) 4955.64 

El nT CI7C 41.1, 

WELL INSTALLATION INTERVAL IFT) 
SURFACE CASING: 
BLANK CASING: 

I GROUT: 

.a'" 8 "LL (I,., 

BIT SIZE(S) (IN) I 
DRILLING METHOD 
SAMPLING METHOD 
nATC n=,,=, ,-."em I 
",.,G "="=t."rG" 

WATER LEVEL (FT BTOC) 52.94 on 06/02/1999 
LOGGED BY 
REMARKS Well drilled in the early 1980s. 
Unknown depth and well construction. 



Appendix B 

Summary of Surface Water and Ground Water Analytical Results, 
1997 through April 2000 Sampling 
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SHPOI 

SHPO1 

1203 

1204 . 

03/14/2000 

03/14/2000 

128 

126 

604 

625 

53 

60 

- 

- 
13.7 

10 

26.2 

23.5 

8.59 

8.82 

- 
- 

- 

- 

- 

- 

- 

- 
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I - I I I I I I I 
Note: 
I. When both filtered and unfiltered measurements are available, the unfiltered result is reported. 
2. Environmental Sciences Laboratory results are not reported in this table. I I 
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Zn 
mglL 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 

Site 
Code 
SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

Location 
Code 
0546 

0548 

0549 

0551 

0553 

V 
mg/L - 
- 
- 
- 
- 

0.0017 
- 

- 
- 
- 
- 

<0.0006 
- 

- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

0.0013 
- 



Site Locatlon V Zn 
Code Code mglL mgL 
SHPOl 0555. - - 

- - 
- - 
- - 

0.001 - 
- - 

SHPOI 0556 - - - - 
- - 

SHPOI 0655 - - 
, . - - 

- - 
- - 

~0.0006 - 
- - 

SHPOl 0656 - - 

SHPOI 0657 - - 
- - 
- - 

~0.0006 - 
- - 

SHPOI 0658 - - - - 
- - 
- - 
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Site 
Code 
SHPOI 

SHPOI 

SHPOI 

SHPO1 

SHPOI 

SHPOI 

SHPO1 

- 

Location 
Code 
0887 

0888 

0893 

0894 

0895. 

0896 

0897. 

V 
mgL - 
- 

0.0009 
- 

- 
- 

<0.0006 
- 
- 

0.0012 
- 
- 

<0.0006 
- 
- 

c0.0006 
- 

- 
- 

0.001 1 
- 

- 
- 
- --- 

c0.0006 
- 

Zn 
mglL 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
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- - 

Site 
Code 
SHPOI 

SHPOI 

SHPOI 

SWOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHWl 

Location 
Code 
0898 

. 

0939 

0940 

0941 

0960 

0961 

0962 

0963 . 

0964 

1200 . 

1201 

1202 

mn-1 
1204 

V 
mglL 
- 
- 

0.0012 
- 

0.0012 
<0.0006 
- 

0.0009 
- 

0.001 
- 

- 

- 
- 

- 

- 

0.0022 

0.0034 

0.0034 

0.0015 

Zn 
mglL 
- 
- 
- 
- 

- 
- 
- 

- 
- 
- 
- 
- 

- 

- 
- 
- 

0.0178 

0.0128 

-=0.0084 

~0.0084 

0.0163 
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Site 
Code 
SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 
SHPOI 

SHPOI 

SHPOI 

SHPOI 
SHPOI 

SHPOI 

SHPOI 

SHPOI 

SHPOI 

V 
mgL 
0.0029 

0.002 

0.0007 
~0.0004 

0.0044 

0.0046 

0.006 

~0.0004 
<0.0004 

0.0054 

- 
- 
- 
- 
- 

- 
- 

Location 
Code 
1205 

1206 

1207 

1208 

1209 ' 

I210 

1211 
1212 

1213 

1236 

1237 
1238 

1239 

1240 

1241 

1242 

Zn 
mgR 
0.0272 

0.013 

c0.0084 
<0.0084 

cO.0084 

C0.0084 

<0.0084 

~0.0084 
<0.0084 

cO.0084 

- 

- 
- 
- 
- 

- 

- 
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Site 
Code 
SHPOZ 

SHPO2 

SHPO2 

SHPOZ 

SHPOZ 

SHPOZ 

SHP02 

Location 
Code 
0425 

0426 

0662 

0786 

0849 

0884 

0885 

V 
mg/L 
- 
- 

<0.0006 
- 
- 
- 
- 
- 
- 

0.0012 
- 

- 
- 
- 
- 
- 

0.0009 
<0.0006 - 
- 

~0.0111 

- 
- 

e0.0006 
- 
- 

- 
0.0052 
- 

Zn 
mg/L 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 

- 

- 

- 
- 
- 
- 
- 
- - 
- 
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Zn 
mglL 
- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

- 
- 

- 
- 
- 
- 

- 

- 
- 

- 
- 

- 

V 
mglL 
- 
- 

<0.0006 
- 

- 
- 

<0.0006 
- 

0.0025 
- 

0.0008 
- 

<0.0006 
- 

<0.0006 - 
<0.0006 
- 

- 
- 

- 

- 

- 

Site 
Code 
SHPO2 

SHPO2 

SHPO2 

SHPO2 

SHPO2 

SHP02 

SHPO2 

SHPO2 

SHPOZ 

SHP02 

SHPO2 

SHPO2 

~ocation 
Code 
0886 

, 

0889 

0933 

0934 

0935 

0936 

0942 

1244 

1245 

1246 ' 

$247 

1263 
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- 
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- 



SHPOZ 

Site 
Code 
SHPOZ 

SHPOZ 1246 Ha 

Locatlon 
Code 
0886, 
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Site 
Code 
SHPO2 

SHPO2 

P 

Location 
Code 
1264 

1265 
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SHPOZ 

SHPOZ 

1048 

1049 

02/06/2000 

02/06/2000 

540 

568 

24300 

24500 

9 

220 

32000 

32000 

13.1 

12.5 

>I000 

100 

7.66 

7.55 

<0.0004 

<0.0004 

377 

379 

S0.0003 

<0.0003 

1130 

1130 
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Site l~ocatlon I Fe I Fluoride lGrossAlphalGross~etal K I Mg 1 Mn I MO I NH, I NO, I Na 
Code ICode . I mglL I mglL I PCUL I pCUL I mglL I mglL I mglL I m g ~  I m g l ~  1 m g l ~  I m g l ~  

I I I I I I I 
SHPOZ 11058 - - - - - - 

I I I I I I I 
I I I I I I I 

SHPOZ It059 - - - - - - 
I I I I I I I 
I I I I I I I 

SHPOZ 11060 - - - - - - 
I I I 
I I I I I I I 

SHPOZ IMWI 1 <0.0207 1 - 1 <58.65 1 ~61.47 1 10.9 1 26 
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Appendix C 

Surface Water Analytical Results 

Included in CD-ROM format 



This appendix is not available in electronic format.  
Please email lm.records@lm.doe.gov to request the appendix.  



Appendix D 

Ground Water Analytical Results 
and Water Level Data 

Included in CD-ROM format 



This appendix is not available in electronic format.  
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Appendix H 

Data and Calculations for Ecological Risk Assessment 



Summary Statistics for 1998 - 1999 Ecological Data 



Table 1. Summary Statistics for the Reference Wellend- lnorgenics in Sediment - 1998 8 1999 -Dry Weight 

Numberof Nvmhrrof 

An.19~ D t l x b  Snmple ./. Detrrb Minlmum Mnsimum A v e n p  Sld. Dtrlallon UCL95 EPC Unll Cammtnl 

Antimony 0 6 0 0.010 0.135 0.0U 0 N A  0.135 m a 8  

Arrrnic 6 6 I W  4.W 1.80 5.50 1.31 6.57 6.57 m a g  

M88ncrium 6 6 I W  8180 I73M 11528 3381 l43W l43W m a g  

Mmgulctc 6 6 I W  172.0 610.0 130.3 153.2 456.4 4564 m a g  

Nimalr 6 6 I W  2.90 189.0 31.65 14.22 9830 98.70 m a g  

P.rcenl Solids 6 6 I W  61.03 81.19 11.57 6.50 16.91 16.91 pcmont 

Radiwn.226 6 6 I W  O M  2.68 1.33 0.71 1.93 1.93 K g 8  

Stlenim 0 6 0 0.13 0.17 0.14 0 N A  0 . n  m a 8  

Sodium 3 3 IW 880.0 I880 1293 522.0 2113 I880 m a 8  1998 dataonly 

Suonuum 6 6 100 197.0 112.0 249.8 42.17 . 2U.5 2843 . m a g  

Sulfaa 6 6 I W  568.0 1530 875 365.3 1176 1176 m a g  

Th01ium.230 4 6 61 0.37 1.80 1.15 0.61 1.65 1.65 K i / g  

Urlnium 6 6 I W  2.40 3.80 3.15 0.54 3.M 3.64 m a g  
~rnrnonia ar N u  I 3 IW I W  8.10 1.53 4.13 10.50 8.30 m a 8  1999 data only 

U C U I  - "Pp'PI%ronli&"c.i,mil 

m*g. m i l l l y m s r t l l o ~ r m  

NA-  Not appliublr 

EPC. Exporule point rmmmtionin rnilllylnu pr kiloymor pimwria wr gram 

fli1g. *-<a, p r  glunm 

Table 2. Summary Statistics for the Reference Wetland- Inorganics in Sediment - 1999 - Dly Weight 

Number of Number of 
Analylr Deletu Snmpler % Daacu Minimum Maximum Arrrngr Sld. Dcri.lion UCL95 EPC Unit 

Anamony 0 3 0 0 070 0 135 0 095 0 NA 0 135 m a 8  

Arsenic 

Magncrivm 

Mmganrrc 

Nina,? 

Percent Solids 

Rsdium.226 

S~lrnium 

SUonlivm 

su1r.te 

Thon~uhQlO 

uranium 
Ammonia as NH. 

UCLPI. Uppr 91%ronfiducelimil 

",&a. mll ,glmprkihgr""  

NA- Nolapplrablr 

EPC. Exarvcr polo1 mnconua- in mi l l igrmpr kilogrun or pi-". p r a r m  

pc'llg. pimrunrr p r  %mm 





Table 5. Summary Statistics for the Floodplain Wetland- lnorgenlcs in Unfiltered Surface Water (1998) 

. 
Number of Numberof 

Analyle Delecb Sample % Detecb Minimum Madmum Avenge Std. Deviation UCL9S EPC Uni l  

Anlimony 2 9 22 0 . m 6  0.W56 0.0012 O.WI7 0.W22 0.W22 m a  

AIsenic 0 9 0 0.0411 0.W62 0.0035 0.0017 0.0045 0.0462 m& 

Maacrium 9 9 I W  I4 .m 624.0 116.6 212.4 248.3 248.3 m& 

Manganere 8 9 89 0.W11 0.27 ' 0.058 0.084 0.110 0.110 m p n  

NiUaIe 9 9 100 0.066 301.0 48.33 104.4 113.1 113.1 m& 

Radium.226 7 9 78 0.26 10.22 1.91 3.15 3.86 3.86 Pcfi 

Seloniwn 2 9 22 0.W11 0.063 0.011 0.022 0.025 0.025 m& 

Sodium 9 9 100 . 768.0 1380 949.2 182.2 1062 1062 m& 

Slronlium 9 9 1W 8.14 13.60 11.40 1.82 12.53 12.53 m@ 

Sulfate 9 9 I W 1965 4710 2581 1062 3239 3239 m& 

Thorium-230 0 9 0 0.60 2.60 1.17 0.68 1.59 2.60 $in 

Uranium 4 9 44 0.00 0.47 0.10 0.19 0.22 0.22 m@ 

c a l s ~ u i  Carbonale 9 9 IW 265.0 1170 471.2 356.4 692.2 692.2 m p n  

Hardness 9 9 I W 318.0 3570 906.5 1156 1623 1623 m& 

UCL95 - Uppr 95% mnfidem l imi l  

m a  .mils&ILmrwr 1,ter. 

NA. Not npplioblr 

EPC-Exprure poin<mnununion in n i l l i g m l  p k i l o p m  o r p i m r i r t  pgun 

pC3g- p i m n a  p r  g m ~  

Table 6 Summary Statistics for the Reference Wetland- Inorganics in Unfiltered Surface Water (1998) 

Numbrr of Number or 
Analyle DelrcLr Samplu % Delrclr Minimum hisximum Avrrsgr Sld. Dcvialion UCL95 EPC Unit 

Antbmonr 0 3 0 0.W06 0.W6 O.OW6 0 N A  0.OW6 m p n  

Arsenic 0 3 0 

Maensslum I 3 100 

Manganese 2 3 67 

Nimle 3 3 100 

Radium-226 3 3 1W 

Selenium 0 3 0 

Sodium 3 3 100 

Stonlium 3 3 100 

Sulfals 3 3 I W  

Thorium-230 0 3 0 

Uranium 0 .  3 0 

Calcium Carbonale 3 3 1W 

Hardness 3 3 I W  297.0 335.0 312.7 19.86 346 1 335 0 m@ 

UCL95 - Uppr 95% mnfidenu lhrn81 



Table 7. Summary Statistics for the Floodplain Wetland- lnorganics in FiItemd Suriace Water (1998) I 
N u m k r o f  Numbrrof Sld. 

Anelglc De1-U Sampler % DelrcU Minimum M.ximum Avenge Deviation UCL95 EPC Un l l  

Antimony 0 9 0 0.0005 O.WO5 O.OW5 0 NA 0.0005 

Arsenic 9 9 100 O.W2L OW72 0.W42 0.W11 O.WS3 0.W53 m p n  

Magnuium 9 9 100 12.80 681.0 116.4 227.2 257.3 251.3 m p n  

Manganus 8 9 89 0.001 0.24 0.048 0.075 0.095 0.095 m a  

Nihale 9 9 I W  4.52 552.0 170.4 1779 280.3 280.3 m& 

Radnum.226 9 9 100 0.43 0.92 0.69 0.14 0.78 0.78 PC& 
Selenium 2 9 22 O.WI0 0.061 0.013 0.025 0.028 0.028 m a  

Sodium 9 9 I W  149.0 1200 901.2 171.1 1W7 1007 m a  

Shonlium 9 9 I W  7.32 13.W 10.59 2.02 11.84 11.84 m a  

Sulfate 9 9 I W 1350 5650 2829 1328 3653 3653 m p n  

morium-230 0 9 0 0.60 0.60 0.60 0 NA 0.60 p C i L  

U m i m  2 9 22 O.WO5 0.46 0.10 0.19 0.21 0.21 m a  

Calcium Carbonate 9 9 I W  246.0 13W 485.2 423.4 741.8 741.8 m& 

Had"slr 9 9 100 302.0 41W 965.0 1341 1800 1800 m a  

UCLqJ. Uppr 95% ronfidmu limit 

mgn -milligram, p r  I,,.. . 

NA. Nolappliublc. 

EPC. Erporurcpoinlsonrrnvalion in millignm~ p r  kilognm or pirautierpr-. 

f l i p  pirocutic, pc rgm 

Table 8. Summary Statislics for the Reference Welland- Inorganics in Filtered Surface Waler (1998) I 
Number or Number o f  Std. 

Anslylc DelecU Samples %DeIecU Minimum Marlmum Average Deviation UCL95 EPC Unil  

Antimony 0 3 0 O.WO5 0.0005 O.WO5 0 NA 0.0005 m m  

i 
Arsenic 3 3 1 W 0.0053 0.W80 0.0069 0.W14 0.0094 0.0080 m p n  

Magnesium 3 3 100 12.20 12.50 12.33 0.15 12.59 12.50 I 
Manganese 2 3 67 0.001 0.067 0.025 0.036 0.086 0.067 m p n  
Nimts 3 3 I W 1.30 23.W 8.86 13.02 30.82 23.90 wn. 
Radium-226 3 3 100 0.78 ' 0.85 0.82 0.036 0.88 0.85 PC& 
Selenium 0 3 0 0.001 0.001 0.001 0 N A  0.OOl m p n  I 
S d u m  3 3 I W  742.0 182.0 767.7 22.3 805.2 182.0 m p n  
Shonlium 1 3 100 10.50 11.10 10.90 0.35 11.48 11.10 m p n  
Sulfale 3 3 100 1670 IWO 1820 130.0 2039 1900 m p n  I 
Thorium-230 0 3 0 1.75 2.20 2.05 0 NA 2.20 PC& 

U r m i m  0 3 0 OOW5 0.0005 O.WO5 0 N A  00005 m p n  
Calcium Carbonne 3 3 100 245.0 250.0 241.1 2.5 251.9 250.0 m a  

I 
I 

m s n .  milligrmr p r  1i,ec 

NA. Not applicable 

EPC- hxp3urcpoinl ronunvalion in m i l l i y m l p r k i l o g r m o r p i u x u r i ~ ~ p r g r m  

pC'llg. piwcuriuper g r m  



Tabla 9. Summary Statistics for the Floodplain Wetland- lnorganics in Bulrush Rook - 1998 -Dry Weight 

Number of Nvmbrrof 

Analylr D~IHU Sampla ./. Detreb Minlmum Maximum Avenge Std. Deviation UCL95 EPC Unit 

Antimony 1 2 50 0.050 0.11 0.11 0.08 0.49 0.11 men% 

h c n i c  2 2 I W 0.24 0.10 0.47 0.33 1.92 0.10 m a g  

Magnesium 2 2 100 1850 2210 20M) 297.0 3386 2210 m& 

Manganese 2 2 100 107.0 704.0 405.5 422.1 2290 104.0 m a g  

Radium-226 1 2 50 0.11 0.61 0.36 0.36 1.95 0.61 pcgg 

Selenium 2 2 1 W 2.20 6.40 4.30 2.97 17.56 6.40 . m a g  

Sodium 2 2 I W  1940 4890 3415 2086 12129 48W m& 

S m l i u m  2 2 100 56.40 165.0 110.7 16.19 453.6 165.0 me/k8 

~h0.~~.230 0 2 0 0.40 0.40 0.40 0 NA 0.40 

Uranium 2 2 I W  15.20 54.W 35.05 28.01 160.4 54.90 mukg 

Ins on Drying 2 2 I W 16.W 80.W 78.45 3.46 93.92 80.90 prconl 

UCL9I. Uppr91% mnfidenrt limll. 

m e 8  - rnilitWun, pr LiI0WLm 

NA-Not npplicablc 

EPC. 01po3urr pin, mnmvation in m i l l i ~ms  pr h l w m a r  pi-nu pr g ~ 1 ~  

p r i -  pi-ria wrgnm 

Table 10. Summary Statistics for the Reference Wetland- Inorganics in Bulrush Roots - 1998 - Dry Weight 

Analyle Delectr Samples ./. DDecLr Minimum hfmrimum Average Sld. Deviation UCL95 EPC Unil  

Anlimony I 3 33 0.05 0.15 0.08 0.06 0.18 0.15 m a g  

Anenis 2 3 61 0.16 4.30 2.59 2.16 6.23 4.30 mukg 

Magnesium 3 3 100 1540 28W 2013 686.0 3110 28W m a g  

Manganese 3 3 I W  82.40 1880 733.1 996.2 2413 1880 

Radium-226 2 3 67 0.043 5.42 1.96 3.00 7.02 5.42 ~ c 3 8  

Selenium I 3 33 0.10 4.30 1.51 2.36 5.56 4.30 m f l g  

Sodlum 3 3 1W 4160 342W 21653 15619 41985 34200 m&g 

S~ronlium 3 3 1 W 61.30 813.0 344.4 408.7 1033 813.0 m&g 

Ihotium-230 0 3 0 0.40 0.40 0.40 0 NA 0.40 6 g g  

Urinium 3 3 I W 0.15 0.86' 0.50 0.36 1.10 0.86 m a g  

Lorr on Dqing 3 3 1W 85.80 93.40 88.50 4.25 95.67 93.40 precnl 

UCL95. uppr 95% mnfidrme limit 

m e n .  mi11iar.m. p r k i l q r m  

NA- No! applicable 

EPC-Expsurepoihlmnc~nvalloninmilli8rlml wr kilogrmor p i m r i u  p rg rm 

p C B . p i ~ r i r i  p r  grm 



Table 11. Summary Statistics for the Floodplain Wetland- lnorganics in Bulrush Stems - 1998 - Dry Weight I 
Number 01 N u m k r  of 

An t l y l r  Deteca S l m p l u  %Dele& M l m u m  M a ~ i m u m  Average Std. I)rvistion UCL95 EPC Unit 

Antimony 0 2 0 0.050 0.05 0.050 0 NA 0.05 mg/kg 

Ansnie 1 2 50 0.10 0.26 0.18 0.11 0.69 0.26 mwks 

Magnesium 2 2 I W  24W 4580 1490 1541 10373 4580 mgng  

Manganese 2 2 I W  1 5 ~ . 0  315.0 236.5 11 1.0 732.2 l l5 .0  mf lg  

Radium-226 1 2 50 0.11 0.30 0.10 0.14 0.82 0.30 Pcdg 

Sslsn~um 2 2 I W 1.4W 1.70 1.55 0.21 2.50 1.70 m a g  

Sodium 2 2 1W 5390 6270 5830 622 8608 6270 m&s 

Seonlium 2 2 100 62.40 93.70 78.05 22.13 176.9 93.70 m@8 

n ~ n u m - 2 3 0  o 2 o 0 . 4 ~  0.40 0.40 o N A  0.40 

Uranium 2 2 100 1.10 4.50 3.60 1.27 9.28 4.50 m@g 

Lars on Drying 2 2 I W  77.00 80.20 78.64 2.26 88.70 80.20 percent 

UCL~I - upprr 95% wnfidmcz lnmir 

m a g .  rniliig.unl pikilowun 

NA. Not lppliublc. 

E X -  E?purspirn-mtion i n m i l l i ~ u n l p r  kiloglvn a r p i m r i a  p r  w m .  

e g g -  pi-,it! pr,g.m. 

Table 12. Summary Statistics for the Reference Wetland- lnorganics in Bulrush Stems 

- ~p 

Number or Number of ~~ ~ ~~ 

Anslyle Delcelr Slmp1.r % D L r r b  Minimum Maximum Average Std. Deviation UCL95 EPC Uni t  
~ n o i m o n ~  0 3 0 0.05 0.05 0.05 0 N A  0.05 m&a 
Arsenic 

hfagneriam 

Maneanere 

Radium.226 

Scleniunl 

Sodium 

Slronloum 

Thorium-230 

Uran,um 

0.25 

1510 

863.0 

0.62 

0.48 

21800 

I I W  

0.40 

0.23 

m e n "  - millleraml pr kiloeram 

N*-Nol.ppl,<rbl. 

EPC. Ermsure po~n! conctnuallon in mrllknms prr knlogrm or pimurie. prr e l m  

pcvg- p>uuur,a prrgrun 



Table 13. Summary Sfstistics for the Terrestrial Floodplain - Hot Spot West - lnorganics in Russian Olives Sfems and Leaves - 
1999 - Dly Weight 

Anmlylr D L I ~ U  Snmpla %Delerr Minimum Maximum Arerage Sld. Deviation UCL95 EPC Uoit  

Antimonv 0 3 0 0 0 1  0.05 0.05 0 N A  0 05 =&R 

M ~ g n ~ r i v m  3 3 1W 1880 3210 2160 162.2 4045 3210 --7@8 

Mangmcrs 3 3 I W  28.60 33.10 30.27 2.47 34.42 33.10 m a g  

Radium-226 0 3 0 0.03 0 M 0.04 0 N A  0.04 K g 8  

SclorUum 2 3 67 0.26 3.20 1.85 1.49 4.36 3.20 m@8 

Sodium 3 3 1W 1630 6250 4013 2313 1914 6250 m a 8  

Smonlim 3 3 1W 66.20 101.W 84.81 1714 4 4 3  l 0 l . W  m a g  

~ h ~ r i ~ - 2 3 0  o 3 o 0.30 0.30 0.30 o NA 0.30 K i i 8  

UrPnium 2 3 67 0.05 0.16 0.11 0 . M  0.20 0.16 m a g  

L m s  on Drying 3 3 100 70.W 84.10 11.20 7.35 89.60 84.70 pcrccnl 

UCLPS - uppr  9>%mnfidmce limi, 

mghg - mi11igru.r p. k,Iog'm 

NA- Nolappliublr~ 

EPC- Expasure pinlmnmnumion inmi l l igml  per kilogrm or pi-.. p r  g r m  

*-,in p r  grm. 

Table 14. Summary Stafisfics for the Reference Floodplain - lnorganics in Russian Olives Stems and Leaves - 1999 - 
Dry Weight 

~ ~ ~ ~~ ~~ 

Anslylr DCI~CU Smmplu -/. Dctrcu Minimum Mnrimum Average Sld. Devi.tion UCL95 , EPC Uni l  

h t i m o n y  o 5 o 0.0s 0.06 0.05 o NA 0.06 m a s  

Arrcnic 

Magnesium 

hlanganerc 

Rad~um.226 

se1rnium 

Sodium 

Slronl im 

nlhonum-230 

urMlYm 
Lass on Drying 1 5 100 71 30 77.40 7188 237 77 14 I 4  percenl 

UCL9S - Uppr 9>%mnSdencr limil 

m a g  .mi11igrlm,prr kilogrlm 

NA-h.oL applicable 

EPC.Exporurepinl roncenualion inmilliwuns p r  kilagrlmor p#-nuwr grm 

PC'&- pimivria p r g n m  



Table 15. Summary Statistics forthe Temstrial Temce - lnorganics in Greasewood Stems andLeaves - 1998 - 
Dry Weight . 

Number of Numbrr of 
A ~ n l g l e  Detects Samples % DetecU Mlnimum Mal lmum Average Std. Deviation UCL95 EPC Unit 

Anlimony 0 4 0 0.05 0.05 0.05 0 NA 0.05 m a g  

h n i c  

Magmiurn 

Mlngancle 

RadiumJ26 

Sslonium 

Sodium 

Suonlium 

Thorium-230 

Uranium 

LOIS on Drying 4 4 1 W  75.20 78.80 77.35 1.63 79.27 78.80 prscnl 

UCL9S - Upwr 91% ronlidcmolimil 

m a g  - mllligrmr pcr kiloglam 

NA- Nolappllrable~ 

€PC. EIporvrcpoinl Cdmnlra,ion in mil1ignm,pr ki1qy.m or p i ~ u l i u  p r  WM. 

pea- piuwuricr p r w m  

Table 16. Summary Stalistics for the Reference Temstrial Temce - lnorganics in Greasewood Stems and Leaves - 1998 - 
Dry Weight 

Ansly le Detects Samples %Detects Minimum Maximum Average Sld. Deviation UCL95 EPC Uni t ,  

Anlimomy 0 3 0 0.05 0.05 0.05 0 N A  0.05 m&8 

Arsenic 

hlagnoiium 

hlangmera 

Radium.226 

Selenium 

Sodium 

S,ranliu,n 

Thorium-230 

Uranium 

mg*g-rnilllgrMr pcr kllogrm 

NA- No3 a ~ ~ h r s b l t  

EPC. ~ ~ w r u r c  po~nx roncenvalion in mill~gramr pc, kilogram or pnrorurirr perm 

PC"#- picocurirr per g r m  



Table 17. Summary Statistics for the Tamstrisl Tenace - lnorganics in Greasewood Stems and Leaves - 1999 - 
Dly Weight 

Numbr ro l  Numbrrof 

Analyla D e t u b  Sample % D e t u b  Minimum Mnxlmum Avenge Sld. Deviation UCL95 EPC Unil  

Antimony 0 3 0 0.05 0.05 0.05 0 NA 0.05 mwkg 

Arsenic I 3 33 0.22 0.46 0.10 0.14 0.53 0.46 mwk6 

Magnesium 3 3 100 2364 4270 3433 976.7 5080 4270 m@s 

Mmganere 3 3 I W  166.0 200.0 182.7 17.01 2111 200.0 mwkg 

Radium-226 0 3 0 0.04 0.05 0.04 0 NA 0.05 P C ~ P  

Selenium 3 3 100 2.50 4.50 3.40 1.01 5.11 4.50 m& 

S d u m  3 3 IW ' 44100 552W 50533 5757 60239 55200 mwkg 

Suonliurn 3 3 I W 6 1.20 80.50 1O.W 9.76 86.46 80.50 mwk8 

Thorium.230 0 3 0 0.30 0.30 0.30 0 NA 0.30 P C ~  

Uranium 2 3 67 0.05 0.25 0.15 0.10 0.32 0.25 m@g 

Lorr on Drying 3 3 100 78.00 79.80 78.77 0.93 80.33 79.80 pcrssol 

UCL95 - Uppr 95% ronfidone Ismil 

mpng - milllglm. ptr ki l~gl lm 

NA. Not appliublc. 

EPC. Exposure pin! mmnUnlion in milligms prr k i l o p o r  pimarns p u g m .  

pcllg. p l m u l l u p r g l m ~  

Table 18. Summary Statistics for the Floodplain -East Contaminated Area - lnorganics in Greasewood Stems and Leaves - 
1999 - Dry Weight 

Number01 Numberof 
Anslylr Dalectr Samples D l  Minimum Maximum Average Sld. Deviation UCL95 EPC Uni l  

Anlimony 0 5 0 0.05 0.11 0.06 0 NA 0.1 1 mwke 
Arsenic 0 5 0 0.22 0.31 0.25 0 NA 0.31 mwke 
Mamcriurn 5 5 100 2280 3980 3442 693 4103 3980 n l h  
Manganese 5 5 100 63.30 180.0 111.8 47.10 156.7 156.7 m f l 8  
Radium-226 0 5 0 0.03 0.01 0.04 0 NA 0.01 pcgg 
Selenium 4 5 80 0.10 0.45 0.32 0.14 0.46 0.45 mwk8 
Sodium 5 5 I W  41500 62300 48220 8369 56200 56200 mgkg 
Stonliurn 5 5 I W 44.00 51.40 48.44 2.96 5 1.26 51.26 mwkg 
Thoriurn.230 0 5 0 030 0.35 0.31 0 NA 0.35 p c i d ~  
Uranium 5 5 100 0.15 0.48 0.26 0.13 0.39 0.39 m& 

mpng.milligrmr per kilogram 

NA. Nolapplicrble 

EPC.ExpolurepoinlmnCenWllion tnmlll~gruns p r  kilqyunorpiravriuptr grm 

flue pimuriu ptr gram 



Table 19. Summary Statistics lor the Ternstrial Floodplain - lnorg.9nics in Cottonwood Stems and Leaves - 1998 - 
Dly Weight ! 

i 
Numbcraf Nvmbr ro l  

~ ~ t - b  Slmpla X Detrc6 Minimum M.rimum Avenge Std. Deviation UCL95 EPC Unlt 
I 
I 

Analylr 
0 3 0 0.05 0.05 0.05 0 N A  0.05 m&g 

Radnum.226 3 3 100 0.29 6.86 2.75 3.58 8.78 6.86 P C ~ E  

S S I C ~ ~ U ~  I 3 33 0.28 I .MI 0.73 0.15 2.00 1.60 mglkg 

Sodlvm 3 3 I W  5380 24100 16460 9823 33020 24100 m@g 

stTontium 3 3 IW 330.0 464.0 385.7 69.82 503.4 464.0 mglke 

Ihotium.230 0 3 0 0.40 0.40 0.40 0 N A  0.40 Pcgg 

Uranium 3 3 100 0.18 0.59 0.33 0.22 0.71 0.59 mt%g 

Loss on Drying 3 3 100 69.80 71.50 70.47 0.91 72.00 71.50 percent 

UCLPJ . upper 93% mnfidenez l n m ~  

Table 20. Summary Statistics for the Reference Terrest~ial Floodplain - Inorganics in Cottonwood Stems and Leaves - 1998 
- Dly Weight 

Number of Number of 
Analytr Deleeb Samples 'A Detecb Minimum hladmum Avenge Std. Deviation UCL95 EPC Unit 

A ~ ! ~ ~ o ~ ~  o 3 o 0.05 0.05 0.05 o NA 0.05 mgng 

Arsenic 

Magnesium 

Manganese 

Radium-226 

Selenium 

Sodium 

Shonlium 

Thorium-230 

Uranium 

Lorr on Drying 3 3 100 70.20 71.80 70.80 0.87 72.27 71.80 pcrcent 

UCL9J - Uppcr9S%~anfidcnmlimil 

m&g -mllligramspcr kilogram 

NA-Na applicablr 

EPC- Exposure point mnmnmion inmill~gramspr kilowarnor p#ururics pcr gram 

pCiI8- pi-urier per arm. 



Tabla 21. Summary Statistics for the Floodplain Watland- lnorganics in Cattail Roots - 1998 - Dry Weight 

N u m b r r o l  N v m b r r o f  
Analyle I k t e c u  Ssmplcr ./.Detects Mlnimum Maximum Avcrngr Std. I k v i ~ l l o n  UCL95 EPC Uni t  

Antimony 0 7 0 0.05 0.05 0.05 0 N A  0.05 mg/kg 

Arsenic 7 7 I W  1.20 2.30 1.79 0.40 2.08 2.08 mg/kg 

Magnerium 7 7 I W  1420 18M) 1678 148 1787 1787 m g / k ~  

Manganere 7 7 I W  46.50 126.0 93.90 30.33 116.2 116.2 mg/k% 

Radium-226 3 7 43 0.1 I 0.48 0.22 0.16 0.35 0.35 pcik 
Selenium 5 7 71 0.10 0.76 0.41 0.28 0.61 0.61 m%kg 

Sodium 7 7 100 7445 . 15900 12142 2979 143'30 14330 m a g  

Strontium 7 7 I W  340.5 565.0 448.4 81.9 508.5 508.5 mWkg 

Tharium-230 0 7 0 0.40 0.40 0.40 0 N A 0 4 0  PC~/P 

Uranium 7 7 I W  0.75 1 .SO 0.99 0.30 1.20 1.20 

LOSS on Drying 7 7 IW 83.03 89.40 87.83 2.31 89.53 89.40 percent 

UCL9S - Uppcr 9S%canfidencc l imil~ 

mgkg-milligramr pcrkilogrm 

NA-Not applicablc. 

€PC Elparwcpoinl ~ncznm.tion in mill ipmr p r  kilogram or picocvrier p r  grm. 

pcig. picocvrier p r  grm'. 

Table 22. Summary Statistics for the Reference Wetland- lnorganics in Cattail Roots - 1998 -Dry Weight 

Number or Number of 
Anslylc ~ e i r e l r  Ssmplcr %Detects Minimum Mmximum Aversgc Sld. Devintion UCL95 EPC Uo i l  

Antimony o 3 o 0.05 0.05 0.05 o N A 0.05 mg/kg 
Arsenic 

Magnesium 

Manganere 

Radium-226 

Selenium 

Sodium 

Stranl~um 

Thorium-230 

Uranium 

Loss an D ~ y i n g  3 3 100 91 4 0  93.40 92.73 1.15 94.68 93.40 percent 

UCL9S - Upvr 9S%confidcnce limit. 

m a g  - mi11igramr p r  kilogram 

NA- Not applicablc. 

EPC- Lxprurepainrcon~nmation inmilligrams pcr kiiogrmor piemvrirr p r g r m .  

pci1g. picocvncs p r  gram. 



Table 23. Summary Statistics for the 1st Wash- lnorganics in Cattail Roots - 1999 - Dry Weight I 
~ ~~~ 

Aoslyte DctrcU Sample % Ik tecU Mlolmum Maximum Average Sld. Dcvialion UCL95 EPC Uo l l  

Antimony 0 5 0 0.05 0.12 0.07 0 0.10 0.12 mgnts 

Arsenic 

Magnesium 

Manganese 

Radium.226 

Selenium 

Sodium 

Slronlium 

Tharium-230 

Uranium 

LOSS on Drying 5 5 100 86.50 89.70 87.90 1.33 89.17 89.17 percenl 

UCL95. Upper 95%rodtdencr lml 

m a g  - rnilligrunr vr kilogram 

NA- Not applicablr. 

EPC. Exposwe pin1 concmmationinmilligrmsvr kilagramar piururier prrgrm. 

pCilg- pircurirl prr gram. 

Table 24. Summaw Statistics for the Reference Wetland- lnorganics in Cattail Roots - 1999 - Dly Weight 
I 

Numbrr  of Numbrr or 
r\nslyle DetecU. Sampler % Deferlr Mlnirnum hlsr imum Average Sld. Dcvlalion UCL95 EPC Un l l  

r\nlimony o 3 o 0.05 0.22 0.11 o NA 0.22 mgng 

Arsenic 3 3 100 2.50 6 90 4.50 2.23 8.25 6.90 mgntg 

Magnes~um 3 3 I W  2130 5300 3257 1773 6245 5300 mgng 

Manganese 3 3 100 179.0 477.0 313.3 1512 5682 477.0 m%n% 

Radium-226 3 3 100 0.94 1.59 1.21 0.34 1.78 1.59 P W  
Selenium 0 3 0 0.10 0 1 0  0 10 0 N A  0 1 0  mgng 
Sodium 3 3 I W  14904 35400 21967 1 1639 41588 35400 mgntg 
Slronlium 3 3 100 4 190 998.0 645.3 309.5 1167.1 998.0 mgng 
Thorium.230 0 3 0 0.30 0 37 0.32 0 N A 0.37 PCVg 
Uranium 3 3 100 0.57 1.40 1.02 0.42 1.73 1.40 m#ka . . 
Lars on Drying 3 3 100 90.30 93.80 9193 I 76 94.90 93.80 percent 

UCL9S - Upper 93% tanfidrncc lhmit. 

m@g - rn~lligramr pir hilo~ram 

NA. No# npplirablr. 

EPC- Exposure p l n l  conccnmalion in rnilligramr per kilogram orplrowicr vrgram 

pCl/g- picmuner prrgram. 



Table 25. Sommary Statistics for the Floodplain Wetland- lnorganics in Cattail Stems - 1908 - Dry Weight 

. 
Number of Number of 

Analyle D t l s L I  Sample % Delecb Miolmum Mmxlmum Aversgo Std. Dtv l r l lon UCL95 EPC Ual l  

Antimony 0 7 0 0.05 0.05 0.05 0 N A 0.05 mg/ltg 

Arsenic 4 7 57 0.41 0.99 0.62 0.22 0.78 0.78 mgkg 

Magnesium 7 7 100 748.0 1240 902.6 176.5 1032 1032 mgkg 

Manganese 7 7 I00 105.0 324.00 221.0 74.59 275.8 275.8 m a g  

Radium-226 3 7 43 0.06 0.29 0.17 0.10 0.24 0.24 PCVS 

Selenium 7 7 100 0.20 1:00 0.46 0 0.68 0.68 mglltg 

Sodium 7 7 100 12WO 23400 17786 3991 20717 20717 mgkg 

Slrontium 7 7 I W  696.0 1940 I l l 5  '413.5 1419 1419 m 0 g  

Thorium-230 0 7 0 0.40 0.40 0.40 0 N A 0.40 pC ig  

Uranium 7 7 100 0.19 1.60 0.45 0.51 0.82 0.82 m a g  

Loss on Drying 7 7 100 83.20 91.40 86.41 2.90 88.54 88.54 percent 

UCL9J - Uppr 9J% codmdtncc [unit. 

mgng - m i l l i ~ m r  pcrkilagram 

NA- No! applicable. 

EPC- Exposwe point concenbmtion in milligram9 Frkilogrm orpicocuricr pcr yam. 

pCilg. picmunes pet gram. 

Table 26. Summary Statistics for the Reference Wetland- lnorganics in Cattail Stems - 1998 - Dry Weight 

Numbrr or Numbrr or 
Analyle Delecls Samples ./a DDecU Minimum Maximum Average Sld. Devlnlion UCL95 EPC Unil 

Antimony 0 3 0 0.05 0.05 0.05 0 NA 0.05 mwkz 

Arsenic 

Magnesium 

Manganese 

Radium.226 

Selenium 

Sodlum 

Stronlium 

Thorium-230 

Uranium 

m a g  - milligramr pcr kilogram 

NA- Not appltcabl<. 

EPC- Exprvrr pinlcanrenw~tionin milligrams ~rkilogram orpiururier pcr gram 

pCilp- picocuncr pcr gram. 



Table 27. Summary Statistics for the 1st Wash- lnorganics in Cattail Stems - 1999 - Dry Weight I 
Number or Number of 

Anslytc LlelecU Snmplcs % DelecU Minimum Msxlmum Average SU. Deviation UCL95 EPC Unit 

Anlimony 0 5 0 0.05 0.07 0.05 0 N A 0.07 mwkg 

Arsenic I 5 20 0.23 1.70 0.57 0.64 1.17 1.17 mwkg 

Magnesium 5 5 100 4110 6920 5348 1008 6309 6309 mgkg 

Manganese 5 5 100 97.60 372.0 190.5 108.9 294.3 294.3 mwkg 

Radium-226 I 5 20 0.05 0.51 0.16 0.20 0.35 0.15 PC& 

Selenium 4 5 80 0.85 7.50 3.37 2.58 5.83 5.83 mwkg 

Sodium 5 ' 5 100 5590 7150 6456 61 1 7039 7039 mwkg 

Strontium 5 5 I00 100.0 135.0 121.0 13.11 133.5 1335 mwkg 

Thorium-230 0 5 0 0.30 1.40 0.53 0 N A  1.40 K l l g  

Uranium 5 5 100 0.14 1.70 0.48 0.68 1.13 1.11 mgkg 

LOSE on Drying 5 5 100 86.80 89.40 88.36 0.96 89.28 89 28 percent 

UCL9S -up*< 9s%conRd~ncclimil. 

m@g - milligrmr p rk i logm 

NA- Not applicable 

EPC-Exporwepainlconcenmtionin milligrlmr prkilogrm or pimwicr per gun 

pCdg. pimtunrr pcr gram. 

Table 28. Summary Statistics for the Reference Wetland- lnorganics in Cattail Stems - 1999 - Dry Weight 

Number or Number of 
Analylc Detect9 Ssmpln ./. Detect9 Minimum - hlnxlmum Average Sld. Devlalion UCL95 EPC - Unit 

Antimony 0 3 0 0.05 OW 0.06 0 NA 0.09 mwkg i 
Arsenic 

Magnesium 

Mangancsc 

Radium-226 

Sclcniunl 

Sodium 

Slranlium 

Thorium-230 

Uranium 

mghg - milligrams pcr kilagrlm 

XA- Not spplirablr 

EPC- Expasure point concen-allon in milligrams pcr kilogram or picmurier pc r~ rm .  

pC'11g. picaeunrr per gram 

043 mflg 
I 

1710 mflg 

6890 m a g  I 

0 29 PClk 
I 

022  mwkg 

28900 mwkg 

l loo m a g  I I 

0 30 pcl lg 

017 mwkg 

91 80 percent 1 
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C b m d l N n m e  

Ammooium 
Marqamsb 
M o W a n m  
Nnme 
Selonim 
S V m i m  
Sullde 
UranUm 
Vandurn 

An. A: Msdla ConcentnUons Fasad on 95% UCL Values 

Soil 
Coos. 

(mmg) 

Chmisal Name 

Pmmonim 
Manganese 
Molybdenvm 
NiMe 
Salenbm 
Smntum 
SuHals 
Urnamh" 
Vanadium 

soil 
Conc 

( m m l  

S~dimanl 
C-. 

(mwwl 

2 UE+Ol 
3 @3E+02 
174E01 
I BE402 
118EM1 
339Ea2 
214E- 
464E40 
114EKO 

Sadiment 
Cons. 

lmphp) 

4.9tE-1 
3.6BE-2 
3.94E-31 
2UEt02 
2.31EMl 
407Ea2 
278E104 
540E40 
250E40 

water 
Conc 

l m w l  

4 58E01 
3 15E-31 
870E-33 
194E-Z 
185E41 
S8tE.W 
273EM3 
518EQ2 
114E-33 

uplnd Plan 
C m c  

ImmWw) 

OWE40 
4 6 E 4 1  
O.WE+W 
OWE40 
2.80E40 
1.42E+O? 
O.WE+W 
7.80E-31 
O.WE+W 

Water 
C a r  
( m a )  

3 W E 4 0  
190E40 
197E02 
51SEM2 
4.26E-31 
9.78E*X) 
567E-3 
1.02E-31 
2.ME-33 

W Plml 
Conc 

lm@&) 

4.91E-1 
L R E a 2  
3.ISE-31 
2 U E X a  
4.52E41 
329E42 
2.7BE+C4 
S.JK+W 
1.3BE-52 

IC 

3 10EM1 
6 S E M I  
2WEMl  
1 WE02 
3 W E a 2  
3SOE+ot 
750E40 
450E402 
1 WE103 

i(r 

3,lOEMt 
6,MEMl 
ZWE41 
1 m 0 2  
3.00Em 
3.55€'01 
7 5 M 4 0  
450E402 
1.mE43 

Uplnd P I 4  
Cons. 

( m m w l  

OWE40 
329EM1 
OWE40 
OWE40 
228E.W 
l l 5 E M 2  
OWE40 
4W.E-31 
OWE40 

Sa i l -bPM 
UpbkeParameleo 

Soil-telsnl 
UplakePumalan 

W PIsIII 
Cms. 

I m W d v I  

2.43E-1 
1.QEXn 
I.39E-31 
163EW2 
1.42EM1 
1.3BEa2 
2.14E.04 
1.50E100 
6.27E-33 

BO 

I W E W  
3 W E 4 0  
BWEOl 
I W E 4 0  
SOBE01 
2 M E 4 0  
(.WE40 
Z.?QE02 
5.50E43 

Mammal 
CMS, 

lm@Wwl 

OWE40 
0.WE40 
O.WE+X 
OWEaO 
OWE40 
4.23E.W 
O.WE*X) 
OWE40 
D M E W  

1w.t 
BCF 

*WE40 
6.XIE-1 
1.WEU)l 
4.WE40 
269E42 
9.ME40 
4.WEm 
2.71EMI 
3WEM3 

B. 

1 W E 4 0  
3 W E a 0  
B.WE-31 
l.WE*X) 
SC8E41 
Z.SOE*X) 
?.WE40 
230E42 
S.ME4.3 

Soil-lournma1 
UptabParmelm 

B, 

I WE40 
I W E 4 0  
I W E 4 0  
I W E W  
l l O E 4 0  
l .WE40 
?,WE40 
I W E 4 0  
I.WE40 

* 
1.WE40 
l W E 4 0  
1 W E m  
?.WE40 
l.lOE*X) 
1.WE40 
1WEIW 
?.WE40 
1 W E m  

B. 

O.WE40 
2.W-52 
1.WEOJ 
O.ME*X) 
6 M E 4 1  
8.WEOJ 
O.WE40 
3.30E-52 
12JE02 

Mmmll 
Corr 

(mw%Wwl 

OWEIO 
OWE40 
OWE40 
OWE* 
O.WE40 
LUEOJ 
O.WE40 
O.mE40 
OWE40 

s&k-Wmn.l 
UpULePuameIm 

lnvart 
Mnc 

lmw%&l 

120EM1 
124E42 
197E41 
2 S E m  
1.15H02 
929E41 
227E4Cd 
2.76E40 
7.YIE40 

6, 

I W E 4 0  
l .WE40 
l W E 4 0  
?.WE40 
3.76E41 
?.WE40 
1 W E 4 0  
I.WE40 
l.WE+CC 

Fa 
Cons. 

(fnw%&l 

1.37Et00 
224E+O1 
3.4E-31 
582Ea2 
9.5SEIOl 
221E42 
8 . I9Em 
5 . b X 4 0  
1.37Eml 

l n M n  
BCF 

4 W E 4 0  
650E41 
1 W E a i  
4.mE40 
Z 6 9 E a  
9 M E m  
*WE40 
2.71E41 
3 . W E m  

b 

0.WE40 
2.OSE-52 
1WE43 
OWE40 
6.WE-31 
8.WE-33 
O.WE40 
3%02 
1.23E02 

1.WEXX) 
1.WE40 
1.WE40 
i.WE*X) 
3.76E.01 
I W E m  
1WEUa 
lmE40 
1 W E 4 0  

Fhh 
BCF 

3.WE*XI 
I 7 E l O l  
1.WE41 
3.WE40 
1.WE42 
9.ME40 
3 W E 4 0  
2.71H01 
3.ME-3 

lm. 
C m c  

(wWW) 

I.LUEtOO 
ZOKIO1 
8.7OE-52 
776Ea2 
4.OBE-I 
S52Eml 
109E+C4 
1.49E40 
3.42E40 

Fish 
Conc 

l m ~ l  

9 W E 4 0  
l . S Y 4 2  
7 E 4 1  
1.5SEm 
221Ea2 
3.RE42 
1mEtOl  
l . l l E 4 1  
3WE*ll 

FW 
BCF 

3.WE40 
1.7BE-1 
IWE+3I 
3 W E 4 0  
1.29Ea2 
9.50E40 
3.mE+CC 
2 7 1 E m  
3WElOl 



Torlcliy D.1. and Benchmarks 

Toxkiq Dab nd Benchmarks 



Shaq  (Dvlr arles) 

Soil intake (kdd) - 
6.8% d d i U  136E41 
Pbnt intake (kg(dwyd) 

Dnr  MOUM (P .mmpcu~  m a n l c u h ~ s )  
E m s u m  w d n  

rBodv Wlohl lhl 1 2.39~021 

Soil intake lk@d) - 2% 
d a i n  7 ME45  
Pbnt IntnXe (kgldwyd) 

3.72E-03 

An. A: Hazard Quotlenb Based on Maxlrnurn Consentntlonr An. A: H w t d  Wotlane Baed on Mulrnurn Concsnmtlom 
Shrp(O*h.des) Dnr Mnue IPMDlpcus m~nkuIaUIs) 

Ammonium 
Manganese 
Molwenum 
N M a  
SOlmium 
Stmotium 
SUnata 
Umnium 
Van8mum 

Chern,cal Name C M m a i  Name 

6UE l01  
167EOt 
397E102 
149E41 
1.95E102 

1%E40 
153E41 

Sheep 
N O E L  

An. A: Hurrd QuoUene Eased on 05% UCL Cmsentntlom Ana C; H-rd QuoUenb B . s d  en 95% UCLMnunmtlons 
Shew (Dvk arles) W r  M o u r  (Pam- mnkukhls) 

DWr 
MOUY 
NOAEL 

OWE40 
OWE40 
OWE40 
OWE40 
OWE40 
OWE40 
0 W E 4 0  
OWE40 
OWE* 

Sol1 
Intaka 

lmddl 

Chemissl Name 

~ m ~ ~ ~ i ~  
Manpaws 
Moyd.,num 
Nmle 
Selsniurn 
Smntium 
SuWah, 
Uranium 
Van&um 

501 
Intake 

I W Q  

1 %El01 
9.ME40 
985E02 
2YIEl03 
214E+W 
489El0l 
2 M E W  
510E41 
125E-Z 

C h r n k l  N m s  

mrnonim 
Manpnere 
Moyd.,num 
N h t a  
Sohiurn 
Smndurn 
SUE& 
Unnium 
Van.dkm 

Water 
Intake 

Imdd) 

Sheep 
NOAEL 

6.53El0t 
!.67E41 
3.97E102 
1.49E41 
1.95Em 

1%E40 
1.53E41 

wotar 
lnbks 

lmddl 

OWE40 
892El01 
OWE40 
OWE40 
5.60E40 
2 M E m  
OWE40 
ISSE40 
0 W E 4 0  

DM 
M- 
N W L  

1.03E42 
2.ME4I 
6.29E102 
2.SE41 
3.D9E+Q2 

3.10E40 
2.42E41 

PUm 
lntaks 

lmddl 

Soil 
klab 

lmdd) 

o.wm 
O.WE40 
O.WE+W 
OWE40 
O.WE40 
OWE40 
OWEaD 
O.WE40 
OWE40 

plant 
IMb 

lmddl 

3WE41 
197E40 
197E43 
515El01 
455E41 
656E40 
5 6 7 E m  
4 14E-Z 
2%E04 

Soil 
1-b 

m d d l  

o.mam 
OWEXX) 
O.WE*M 
OWE40 
O.WE40 
O.WE+W 
OWEaO 
O.WEaD 
O.WE+M 

ToUl 
Dovr 

(mphdd) 

WDr 
Inlake 

(mud) 

2 . ~ ~ 4 0  
15BE40 
4.35E42 
9.70E-2 
925E41 
291EIOI 
1.3SE+C4 
259E4I 
5.70EM 

Shaap 
H- 
Ouot~ent 

T-I 
Dose 

l rnmddl 

302E42 
118E02 
1.30E41 
1 . W E m  
3.41E42 

211E42 
163EM 

Wtar  
M s b  

ImdQ 

r . n E m  
1.OBEM 
2.9905 
6.67E41 
6.SEOl 
2.WEOZ 
9 . 3 8 W  
1.78E44 
3.SZE-06 

~w 
Mmro 

Ha  

PlaM 
Intake 

(rnprd) 

O.WE+CC 
6.58El0l 
OWE40 
O.WE+W 
4.56E40 
2.30E102 
0WEaD 
9WE.01 
OWE40 

Ammcnium 
Manmow 
Mo lwaurn  
Nlbata 
W n i m  
S m i m  
SuI(aIe 
Uranium 
VsMdiurn 

P I m  
W e  
lmddl 

o.02~- 
I .PE41 
OWE40 
000E40 
8 4 8 E M  
429E41 
OWE40 
179EM 
O.WE+W 

Tot.1 
Dose 

(mgkdd) 

4 . 5 ~ ~ 0 2  
135E40 
6 7 0 E a  
1.94El01 
l lOE41  
519E40 
273E102 
245E42 
1.14E-24 

1ME- 
2 M E M  
629E102 
2.35EOt 
3.09E- 

3.IOEIO 
2.42E-01 

Sheep 
H- 
auniam 

2.06E42 
5.ZE43 
4BBE42 
7.39E41 
2.56E-Z 

1.25E42 
7.ME04 

Tow 
00% 

Immdd l  

6 .59~42  
5.17E+W 
125Em 
2.79El0l 
36IE41 
1 = E e l  
392E-2 
8.25E42 
I M E M  

D m  
Mwa. 

HQ 

S.OOE42 
4.75Em 
4,44E01 
1 . M W  
6.07E42 

2.66642 
&TIE04 

OWE+W 
OWE+W 
O.WE40 
O.WE40 
OWE40 
O.WE40 
0 W E m  
O.WE40 
OWE40 

1.03E-32 
6.53E43 
677EOS 
177E+W 
1.47EM 
336E42 
I . 9 Y e 1  
3.51E44 
B.59E-06 

0.WE40 
1.66E4I 
OWE40 
O.WE+W 
1.DIE.02 
520E4I 
OWEaD 
2.90EM 
O.WE+W 

431E41 
7.21E40 
2QE43 
7.41El0l 
4.97E41 
2?5E+Ol 
8.15E- 
l .M-91  
3WE44 

6.98E42 
107E42 
1.18E4I 
2.12E40 
761E42 

439E42 
1 4 E M  . 



Ama A: H m r d  Ouotlone BIUd on Mulmum Conunmtlons 
Burmrrlnp orl (Smly to  cunkuurlm) 

Bumwhg Soil Waar Plant Tot.1 0-1 
0 1 1  lmka  Intake lnake D a e  0 1 1  

C h e m i i  Name NOAEL (mddl lmddl lmddl (mphddl HQ 

Sul(a1s 1 ~ O W E T  1 € & W 1  O W E - W I  C 0 ~ f l 1 1  1 
Umnum 1 1 B E 4 1  OWE103 289EM OWE-W 1 SEQd 177EQ5 

a m d m  761E-W OWE103 707E-07 OWE103 4 % E G  6WEQ7 

~p -- - -- - 

A n *  A: H-rd Q u d e n h  B a s e d  on 95% UCL ConcenmUons 

B u m ~ v # q  So81 
0 1 1  mk 

NOEL (mgld] 

Red For (Vulpa w l p a )  

mm8.m OWE103 
114E-33 OWE-W 
224E103 OWE103 

0 WE103 
2 76EQ1 0WE-W 

Smnwm 0 WE103 
0WE-W 

Uran ~m 1 0SE-l OWE103 
761E103 OWE103 

Soil intaka (kgld) - 
6.67E-03 

pmt i m b  (k~(h*)ld)' 
20% ol d'et 4.77E-02 
Mouse intake (ko(6*yd) 

I I I I I I 

water 
lmha 
(mddl 

12QEQ4 
891E05 
2 G 4 6  
549EQ2 
523EQ5 
1 WE43 
7 72EQ1 
147EM 
323EQ7 

Red F o r ( V " 1 p a ~ l p U )  

P l a l  
lmk 
lmddl 

Chsmlcal Name 

I I I I I I I I I 

An. A: H-rd QuoUenh b a d  on 95% UCLConsentnflonr 
Rad Fox I V u f m  w l p a )  

OWE103 
OWE103 
OWE103 
OWE103 
OWE-W 
592E-S 
OWE103 
OWE40 
OWE103 

ToUl 
Dare 

(nwkddl ChemM N m e  

m m o n i m  
Mapansre 
MolyWBnum 
Nibale 
Selenium 
Strontium 
Sunate 
Uranium 
Vanadium 

Bvmmn 
h*( 

HQ 

83MQd 
5 7 Y O I  
159EM 
39EQ1 
338EQd 
1 1OEQZ 

4 98E103 
945EQS 
2WE46 

Red 
Fm 

N O I U  

505E-97 
7 W E a  

123EQ3 

897E46 
2T3EQ7 

So1 
lnMs 
(mpldl 

Warn 
InUD 
bddl 

Red 
Frn 

NOAEL 

7.55EIOl 
192EOl 
4.59E102 
1.71E.01 
2 X E 4 2  

2 X E m  
177EQI 

Sol 
w 
C d d l  

O.WE103 
OWE103 
OWE40 
OWE103 
OWE40 
OWE103 
O.WE+W 
O.WE+W 
OWE103 

PUN 

lmddl 

VhUr 
w 
I W d I  

1.77E.01 
1.ZEQl 
336E03 
I.M+Ol 
7.15E-Q 
224E103 
1OSEaS 
2WEU2 
440EQ4 

Tot.1 
Lkae 

I m W d I  

3.90EU2 
3.72E.01 
7.40EOI 
1MEIOI 
3.97E02 
1.70E103 
252E42 
9.47E-23 
9.70E05 

Mouse 
13ak 

d)mddl 

P m  
M*ka 
I m W I  

O.WE+W 
1.57E40 
O.WE+W 
O.WE+W 
1.09E-31 
5.49E40 
O.WE+W 
2Y)EQ2 
OWE103 

Red 
Fm 
HQ 

193E-03 
3.85E.03 
3.€UEm 
2.31E-01 
7SEO3 

4.19E-03 
5 . a E a  

M- 
!?a* 
lmddl 

O.WE+W 
O.WE+W 
OWE103 
O.WE+W 
O.WE103 
6.5dE-34 
O.WE103 
OWE103 
OWE103 

1-1 
Dose 

I m W d I  

Red 
Fm 
HQ 



Muskrat (Ondam zlhUIkhh) 
ElpOsun panmetsn 

sedimenl ingerion (kdd] 
9.4% d did 7.25E-03 
Punt ingeshn (kp(dvKd) 

7.72EM 

Area A: Hazard QuoUenls Eased on Mulrnum Concsnlmtlon3 ~ ~ ~ ~ ~~ 

Muskmt(0ndam zlhthkus) 

I Wimem Water PI- ~ o ! r l  MU- 
Mush1 Wake lmaka intee m a s  ~ . z a r d  

I I I I I I I I 
Area A: Hazard OuoUenls B u d  on 95% UCL Concenmtlons ~ ~~ ~~ 

Musknt 1Ond.m z l W k u s )  

I Seammen1 Watar P l m  Total Mu- 

naccwn ~ m c y o n  lomr) 
E I p ~ s u n  panmatan 

2 89E-01 

9.4% d dial 
Fish w k e  (kg(dv)ld) 
-1MLddiM 2.63E-02 
(kgtdv1Id)-50% d 

(kg(dvYd1 -40% o( 

An. A: Hazard OuoUeDI. B . s d  on Yaxlmum Concentnllons 
k c w n  1Pmq-m lolor) 

C m i - I  Name 

h m o n i m  
ManQ8Wse 
Molytdorum 
Nlmb 
Selenim 
%~4w 
S U I I ~ ~  
Uranium 
Vsmdium 

R.omon 
NOAEL 

7.44EM1 
1.90E-01 
4.52E.02 
1.69E-01 
2 2 7 E m  

273E*a 
1.74E-01 

A n a  A: W r d  QuoUeDI. Bud on 85% UCL Concsnmuons 
Rae- (P-. hIW) 

Sedimerd 
I- 

lmddl 

I33E*a 
999E40 
l.OlE.02 
6.60Em 
6.27E-01 
1.11EMt 
7.59'02 
147E-01 
6.79E-52 

Chemical Name 

m m ~ n i m  
Mapanase 
MobMmum 
time 
Sdmum 
S ~ o n i i m  
SuKste 
Umnim 
V n M i m  

Walsr 
h1.b 
Imdd) 

1.UE100 
9.07E-01 
9.4OE-53 
246EXn 
2.ME-01 
467E100 
2.71EW 
4.87E.02 
1.19EU3 

R a m  
NOAU 

7.44E-1 
1.90E-91 
4.UEQ2 
1.69E-01 
2 . P E m  

2.23E100 
1.74E-01 

Plant 
Intake 

lrndd) 

5.67EUX) 
430EM1 
3.ME.02 
2.81E41 
C22EIW 
3.80EWl 
321E- 
6.13E-01 
1.59E-E 

W i m m  
Intab 

lmddl 

6.WE-01 
LDE+W 
4 . n E m  
4 U E m  
320E-01 
9.21Ea0 
581E*12 
1.26E-01 
3.lE.02 

raw 
lntab 

(rndd) 

2.19E-01 
1.50E-01 
4.15Em 
926EMt 
8.B3EM 
277E100 
1.30E*a 
2.47E.02 
5.44E-04 

Innnebratd 
Inlab 

ImdQ 

1.73E- 
178EMl 
2.85EM 
2 9 8 E m  
1.66E41 
1.MEMl 
3.28E43 
3.99E-01 
1.08EHX) 

101.1 
Dose 

lrnskddl 

1 m E m  
1.32EMl 
1.WE.02 
1.08Em 
5.OSEm 
1.SEW1 
1.82E.03 
2.66E-01 
3.52E-91 

FW 
Intake 

Imdd) 

Z.SOE-0l 
3.91E100 
2.BE.02 
4.46E.01 
6YIEa0 
1.07E-1 
491EaZ 
3.19E-01 
8.61E-01 

Plant 
Intake 

lmddl 

281Ea0 
1.WEM1 
1.61E-W 
1.WEMI 
1.WE40 
159EM1 
2 4 7 E m  
1.73E-91 
7.25E.M 

R a m  
H d  
O u o M  

l.nE-01 
9.90EQ2 
2.40E-91 
299EMl 
6.lOE.02 

1.19E-91 
2.02E100 

nustlebntd 
lnbb 
(mddl 

2.65E-01 
2-100 
12M.02 
1.12EtOl 
719E+W 
7.97EQO 
l.Y)E*a 
203E-01 
4.94E-91 

Fuh 
Intake 

lmdd] 

3.97E.02 
6.YIE-91 
lO1EM 
1.68EMl 
27E100 
63SEIPO 
237EM2 
1.62E-01 
3.95E-01 

TMA 
Dose 

(rnpnprd) 

6.9SE-91 
5.37Em 
120E.03 
426EM1 

7 3 7 E m  
1.07E103 
1.20E-91 
1.61E-91 

R a m  
Hmmd 
a m  . 
7.ZE.02 
4.37E.02 
9.UEM 
1.24EMl 
3.31E.02 

5.YIEQ2 
9.mE-01 



Ma1l.d ( I n . i p l . ~ c h o i )  
E x p s u n  nmtw 
Body Weght (kg) 

Food d k e  DI9(d*j!d) 5 92EM 
ater iltake (Udq) 6.42EM 

So3 intake lkpld) - 
3.3% ddii 1.95E-93 
Plsnl intake (hg(d*Vd) 
-(YI%ddiist 
(Xp1dw)ld) - 10% d 

5.92E-03 

~ a t ~ a r d  i~r . rp~Glyrhy"chof~ 

I 

Ama A Huald QuoUena hsed on 95% UCL Consenmtlonr 

Mall- 
cmral ~ a m s  

Ammonium 
Manganess 
MaYMsnum 
N ' M o  
Selsnlum 
S&vm 
sunate 
Umnim 
v-dlm 

, 

M*ll.rd (Anas plalyrhynchnchl 

I Sedimal Water Plant n~nebra l  
Mallam l m l s  Intake Intake Intake -. 

Chm-I Name I NOEL I (mudl I (mpld) (mgid) (mpld) I m W d )  O ~ a e m  

Sealment 
mtaM 

N O E L  

17OErDJ 
3.34E- 

410EOI 

157E41 
1.13E41 

EL .Urn "mate,. 
Body Weight 89) 

Food intake (kg(dvYd1 9.32E-03 
Wsts iMke  (Uday) I n E U 2  
SOB iMke  Bpld) - 
16% d d i d  1.68E-03 
(k@Ilklyd)-lm% d 

9.32E-03 

~~~ ~~~ -... 
chemh.l Name 1 NOEL 1 (mddl 1 ( W d l  1 Owdl l l m d ) )  QMiar* 

Wasr 
Intake 

fmdQ 

9 W E M  
719E01 
7.70E-W 
475EOl 
4.5ZE.02 
7.96E-91 
S U E 4 1  
1.ffiE02 
489E-03 

An. A: Hazard auotlenLt Bued on 95% UCL ConcedmUoru 

W!&M InUke Intake l m k e  DO- ~ r r v d  
Chrnic.1 Name NOEL ImdQ I m W  ( W d l  l m m d l  Q h r *  

I 

Plsm 
lmka  

mMl 

1.93EOI 
112EOl 
126E-03 
3.31E41 
2.75E-92 
628EO1 
3 W E 4 2  
6.55E-33 
160E-W 

nwnebrat 
Intake 

ImplQ 

2.6ZEIW 
1 9 E 4 1  
168E02 
130E41 
2.41EIW 
1 75E41 
1.40E*n 
2 WE41 
7.33E-W 

lmprd) 

7. l lE02 
732EOI 
1.17EO3 
122E41 
682EO1 
5.50E01 
124E.42 
?.ME42 
4.44E-32 

lmmud) 

2GJEIW 
1.83E41 
176EQ2 
518E101 
2 7 9 E m  
1.72E41 
1.79E43 
2.79EOl 
443EM 

QuoWnl 

1.11EM 
529EM 

6 8 0 E m  

1.78E-32 
391E-03 



h a t  Blue Hsmn (Ad- h.&Ias) 

B W  WeigM (kg1 
Fed nlaks (kg(d*yd) 9.63E-32 

a m  Intake Illday1 101E-0I 
Sol Imke (k#Q - 2% 
OldiU 1.93EU3 
Crq5sh hlaul 
(kg(d*yd) - 50% d dial 4 .81~42  
Fkh infake (Lg(d*Yd) - 

4.81EM 

G n d  B l m  H e m  Uldu h w n )  

I Sdimant Water lnvartomt Fish T ~ U I  .G~-IBIYB 
Inlake Intaka hub I W e  Do- Ham 

mmium 

Strontium 
Sunate 

Am. A: ~uotlenb Bared on 95% UCL Concenlmuons 
G n d  mu. Haon ( A d a  h.mdImi1 

I ssdimm w ~ e r  Invane Fosh T ~ U I  Gmat ~ l u e  
Inlaha 1- I 1nt.b Do- Ham" 

N i l e  
Salmium 
SDDntium 
SuMe 
Umillm 
Vanadium 

4.7OE-01 

l . g lE41  
130E41 

3.14E-01 
2.27EU2 
6.53E-01 
4.12EQI 
8.94E-03 
2.20E-03 

I.%E+Ol 
I.87E-32 
5 S E 4 1  
2.75Ea2 
523E- 
115EDI 

3.74EMl 
2 , G W  
2ffiE103 
5.26Ea2 
6.76E42 
1.65E-01 

2.OEMl 
*ME103 
1.ffiE41 
3.94Em 
2.70E01 
6.59E.01 

3.mEM1 
3.16E103 
652Etm 
555Ea2 
1.58EQ1 
370E41 

L72E103 

8 x 4 3  
286E42 
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An. B: Mdl. ConcanMUens Based on Maximum Memrund Values 

An. B: M d l a  ConcenmUon* B I s d  on 95% UCL v a l u r  

ChmicalNsme 

~mmonium 
Manganese 
M o m u r n  
N~r#e 
Selmum 
Slrmliim 
Sullsb 
Uranium 
VaIYdium 

Soil 
C o r  

(mmo) 

C h l m m l N m e  

Ammmim 
Mawanare 
Mow@- 
Niinte 
Selt)nim 
Stmntium 
Suhlo 
Umium 
Vanadurn 

Seeimsnt 
Cons. 

(mghg) 

II11E103 
229E42 
135E101 
390E101 
l W E 0 1  

450EX11 
2.66Em 
250E01 
194Ee1 

Soil 
Cons. 

i m m ~ l  

wafer 
Cmc. 
(mfl) 

l.WE-31 
592E01 
9.90E.03 
?.ME102 
7.87E-Z 
1.46E101 
4.1%- 
112E01 
1.70Em 

See~mm 
C o x  

(mc.k~l  

(52E103 
22dE102 
1.35E101 
302E101 
r WE01 

449E101 
2.XE*03 
2.35E01 
176E101 

K. 

3,lOEU)I 
65UE101 
ZWE41 
1.WE-32 
3WE42 
350E101 
750E103 
450EW 
lWE103 

w a t a  
Co l z  

imf l l  

3.93E-32 
5.16E-32 
220E43 
6ME103 
4.1IECO 
1.52E103 
3.46E- 
7 1 3 E M  
9.6BE41 

b 

3.1OE101 
6 M E 4 1  
2WE101 
l.WE02 

3 W E m  
3ME101 
750E-W 
4.50E102 
1.WE43 

Saino-plant 
Uptshe Parammtm 

uplnd plant 
C m  

( m W W  

OWE103 
O.WE103 
OWE103 
OWESO 
OWE103 
0.WE103 
OWE103 
OWE103 
O.WE103 

Bo 

lWE103 
3.WE103 
8.WE-01 
lWE103 
508E0l 
2.50E103 
lWE103 
2JOE-Z 
550E43 

l.WE103 
lWE103 
l.WE103 
lWE103 
l.lOE+W 
?.WE103 
1WE103 
?.WE103 
lDM103 

S o ~ u o ~ s n f  
Upl.ha Panmuen 

w ~ l m t  
Cons. 

immcdwl 

1.80E103 
6.87EXn 
1.MIE41 
390E101 
4 W E m  
113E+02 
266EXa 
5.75E43 
1.07EOl 

Bo 

1.WE103 
3WE103 
8.WE01 
?.WE103 
5.MIEO1 
2ME103 
1.WE103 
2JOE02 
5ME03 

U p l d  P l d  
Conc. 

(m-I 

OWE103 
OWE103 
O.WE103 
OWE103 
O.WE103 
OWE103 
OWESO 
O.WE+OO 
OWEHX) 

81 

IWE103 
l.WE+W 
lWE103 
lWE103 
1tOE103 
lWE103 
1.WE103 
lWE103 
l.WE*W 

m l d  PUnl 
C a r  

( m m g b l  

1.UE103 
672EXn 
100E41 
3.02E101 
4.WE-32 
1.12E102 
2.XEXn 
541E03 
9.6BE02 

Soil-tmammal 
UMab Panmeten 

So i l - lmmmal  
Upt+bP.nmalan 

~ a m m a l  
C m c  

( w k m )  

O.WE103 
OWE103 
OWE103 
0.WE103 
O.mE103 
O.OOE103 
OOOESO 
O.OM103 
OWESO 

5 

O.WE103 
2.05E02 
l .WE03 
O.WE103 
6WEOl 
8.WE03 
O.WE103 
3.30E-Z 
1.23E02 

wm.1 
Conr 

i m w k W )  

OOOESO 
O.mE103 
O.OOEI(XI 
O.OOE103 
0.W- 
O.OOESO 
O.ME103 
o m 1 0 3  
0.WEkC 

5 

O.WE103 
2.ME-32 
l.WE43 
O.ME103 
BME01 
B.WE43 
O.WESO 
3.30E-32 
1.23E-32 

6, 

I.WE103 
1.WE103 
I.WE103 
I.WE103 
3.76E-01 
1.WE103 
lWE103 
1WE103 
l.WE*XI 

6, 

1.WE103 
1 WESO 
l.WE103 
l.WEI(XI 
3.7801 
l.WE*X) 
IWESO 
l.WE*xr 
1WESO 

I n v m  
BCF 

4WE103 
6.YIE41 
lWE101 
4.WESO 
269EXn 
9.ME103 
4,WESO 
271E41 
3.WEw3 

In& 
BCF 

4.WE103 
6.ME41 
l.WE101 
4WESO 
2 6 9 E m  
SMElMl 
4.WEa0 
271E101 
3.WE- 

lnvsn 
Car. 

i m ~ p r h , l  

6.56E.01 
3.mE101 
9.90E-32 
416EXn 
2.12E-21 
1.39EXn 
1WE*ll 
3MESO 
510E103 

I~M. 
Corr  

(mwk*) 

1.57EOl 
3.37E103 
2 m E m  
2.42E41 
l . l l E 4 0  
1.44E101 
1.3%- 
1 .9801  

ZWESO 

Fish 
BCF 

3WE+W 
1.78€41 
(.WE101 
3.WE103 
129E+02 
9.50E103 
3WE+W 
271E41 
3 . m m  

Fish 
.BCF 

3- 
l.78€41 
l W E 4 l  
3.WE103 
1.29Em 
9.50E103 
3.WE103 
2.71E41 
3.WE43 

Fbh 
C o w  

( m ~ W h r 1  

4.92E.01 
422E41 
3 9 M O l  
3.12EXn 
4.ffiE41 
5.55EXn 
1XE+ 
1.21E101 
2.04E41 

F& 
C m c  

(m&d*l 

1.18E-Ol 
3.mE103 
B . W m  
l.BIE41 
2. lXSO 
578E41 
1.ME- 
7.73E.01 
1 . 1 8 4 1  



Aqudc and B.nhls 0rpull.m n d  P I n b  
&q&s Bemr UPIN  am 

h p a n i m  O~anirm Plant Plant 
ChamlUINme HQ HQ HQ HO 

An. 6: H-ld Ouollenh sued on Mulmum -b.W 
Aquals and B.nhls Omanlam and P l n b  

346EIW 1 274E103 I I I 4.7OE.m I 
Vanadium. 5.09E42 S.%EOl 8.mE.W 

ChsmialNma 

Ammmium 
Mangilmse 
MoElMemm 
N M s  
S e I m m  
Smnlium 
Sullale 
Umium 
Vendurn 

N u r W  
Organiun 

H a  

9.11E-01 
7 . 4 m  
413E-92 
5.88E-01 
394Ea l  
9.73E103 
419E101 
4.31E41 
8.95E.m 

B m l s  
hpanim 

HQ 

2.40E-02 
3.63E-01 
338E103 
I W U Z  
2.WE-92 
9 18E01 

388Edl 

U p l a ~  
Plant 
HQ 

Wad 
Plnf 
HQ 

4.5BE-01 
675E103 

l.WE-01 

5.mEU2 
9.7OEUX) 



Am* 8: Hazard QuoUenh B u d  on Maxlmum ConuntnUonr 
Shwp IOvk.des1 

Sot1 watar Plam T o 1  sheep 
Sheep Imko Intake Intake Dora Hazard 

C h m i e l  Name NOEL (mud) (mud) (mud) ( m w d )  Ounimr 
I I I 

A n =  8: H a r d  QuoUent. B...d on Mu lmum Concentnuoru 
D..r Mwse ( P u o m y 1 6 ~ 1 ~ k u I ~ f u s ~  

Daar Soil Wala Plmt Tole1 Dsa 
M o m  Intake Intake l m e  oow, M- 
NOEL lmdd) (mud1 impldl immud) HO 

Yloop IOrlr .A) 
Sol Water PUnt 10-1 Sheap 

Shew Intau, lntaka blare Dose Hazard 
Chemical N n e  NOAEL (mud] (mud) (maid] ( m w d )  O u n i m  

An. B: Hazard WoUenb sued on 95% UCL Co-nMUons 
Dew Mouu i ~ c u s  m n k u k l u s )  

DM Soil Wa l~ r  Plant Tom1 Das 
MOuW hlllu, Intake 1 m o  DO.. MOUw, 

Chamieal N n e  NO= ImWq (mpldl ImUdI i m M d 1  H a  



I Uranium 
vanadium 

An. 8: H ~ a r d  Quotlonh Based on Maxlmum Conssnmtlons 
Bumr.lnp M ISprny lo  cunlcul8rl.l 

Clsmrsl  Name 

Araa 6: Hazard QuoUene Based on M u l m u m  Consentnuons 
Red Fox (VuIp.s r u l p u )  

Red Soil Water Phnt M a n .  Tow Red 
For Intams Intam hub Intake Do= F o l  

ChemBl Name N M L  lmddl (mddl (@dl (mdal (mukddl HQ 
I I I I I I I 

Chemist N m s  

mrn0n.m 
Maqanew 
MoWadanum 
N'Oae 
Selawm 
S w i m  
Sunae 
Uranium 
Va~mXiun 

I i I I I I 

B Y R O * ~ ~  
OvI 

NOML 

0 W E a  13dE42 0 WE103 OWE103 2ME.01 
2XE103 OWE103 275EU3 OWEIOO OWEIOO 607E.M ? M E 4 4  1 1 77E01 1 o ~ E 1 0 3 1  374E4410mIOOl oWEIOOl 824E051 1 

An. B: Hazard QuoUanh 6 a s d  on 95% VCL COnsenb.Uons 
Red FO.(V"rn ""1p.r) 

NObEL 

114E+03 
224E+W 

276E01 

105E41 
761E103 

Soil 
Intame 

ImVdI 

Chamiml Name (mddl 

OWE103 
OWE103 
OWE103 
OWE103 
O,OM+CC 
OWE103 
OWE103 
OWE103 
O W E K U  

water 
Inlake 

(mwd'd) 

I I I I I I I 

Sol1 
hmke 

(mddl 

R M  
Fox 

N O X L  (m#dl 

l l l E 0 5  
1.47E-05 
622E07 
l 7 1 E m  
116E.06 
4SOE44 
9.79E-02 
202E06 
274EO7 

Plant 
l"wa 
(mew 

wmr 
hPM 

(mddl (mudl 

OWE103 
OWE103 
OWE103 
OWE103 
O.WE103 
O.WE103 
O.WE103 
OWE103 
O.CCE+M 

Total 
00% 

( m u w d l  

M o w  
ImLe  

(m5'dl 

P b t  
I W e '  

lmdd l  

8unwlng 
*I 
HQ 

(mwkwdl 

7.17E-05 
9 4 5 E M  
402E.06 
1.10E-02 
7.WE-E 
277Em 
632EQ1 
13IE05 
?.TIE* 

Td.1 
Dose 

I m W d I  HO 

8.30E-X 
179E05 

2.72E-05 

1.23EG 
2.32ED7 

~ e d  
FOX 
HQ 



A n a  B: H w r d  QuoUenh 6ns.d on Marlmum Conssntntlons 
Muskml IOnd.lnzlbelhku11 

~ h m i c d l  Nume 

I I I I I I .  I I 
A n *  B: H l u d  Quotlenu eared on 957. UCL Consentntlons 
muskml (Ondam dbmkur) 

Sedimem Wafer Pbnf Total Mulkral 
M Y S M  Idam make Intake Daas Hazard 
NOEL (mud) (mgld) Imgld] (mphud) Q w l a l  

A n r  B: H w r d  QuoUenh Based on Mulmum ConcenVIUons 
hscoon (PIDCF lomr) 

hernial Name 

~\mmonum 
Mangane~ 
M W n u m  
N i M O  
Salsnium 
Smnlium 
su%de 
UlmiYm 
vanedim 

c b m d l  Name 
I I I I I I 

RB-n 
NOAEL 

7.44E-1 
1.SUE01 
4.52E- 
163EO1 
2.PE+U2 

2.23€+00 
174E01 

Mwkrsl 
Hsurd 
Qwlbnt 

Muskrat, 
NOAEL 

Watsr 
Intake 

(mgld) 

Sedimsnl 
Idaka 

(mud1 

An. B: Hazard Quotlenh eased on 95% UCL Concerrmtloes 
R.ssoon IP raW"  lmrl 

Sed~menl 
Inlahe 

(muQ 

4.89E-92 
6 Z E 4 0  
367E-31 
1.OSE40 
2.72Em 
1.22EUC 
722E41  
6.79E-53 
527E01 

Plant 
l n b b  

lmgld) Chm-I Name 

Total 
Cma 

(mphvd) 

Water 
Intab 

(mud1 

7.81E02 
2QEOl 
472E43 
4.96E41 
3.76E02 
6.97Em 
ZmE-3 
5.34E-02 
811E44 

R a m  
NOAEL 

2.08E-W 
794EMI 
12SEW 
4.51E- 
4.QEU3 
l M E 4 1  
3.07E4U.7 
665EOI 
1.23E-92 

Swimen1 
Inlake 

(mud) 

Plant 
lnlaka 

(mudl 

Inveziebral Fuh 
l m s  I 

(muQ (mud1 

Tots1 
001. 

( m m d )  

9.4dEM 
5.56Em 
l.UE-92 
6.01E41 
3.OSElOO 
2.ME41 
2.42E103 
4.38EOl 
7.37E01 

WMer 
R u b  

(mud1 

hornon 
m r d  
Quoled 

1.42E-92 
1 Z E m  
1.14E-92 
9.01E- 
1.17E40 
1.60EIOI 
3.63Em 
3.51E-01 
5.69E-01 

Plan 
Inlaha 

lmdd) 

7.74E-92 
1.61E41 
Z87EOl 
217E41 
7.45E-31 
9.97Etm 
9 . m -  
148E01 
3.25E-31 

Invenehl Fun 
Intake InWe 

Imudl (mVd1 

Total 
D m  

l m m d l  

2.17En1 
1.5IE40 
4.79E-92 
4.4lEtm 
4.49E.02 

6.WE.02 
1.86E40 

R a m  
m r d  
QMlool 



An. 8: H w d  Ouollene B s e d  on Maxlmum ConsenV.Uon$ 
Mall*ld (Anas ~ a ~ v n c h o s l  

sdnnsnt wata plan nVefisDM 
Mallard InfaXo l m e  1nl.La Intake 

Chmical Name NOEL (m@d) lmdd) (mgldl lmdd) 
I I I I I I I 

AIU B: hid C1-nb BaMd en Maxlmvrn CacmmUons 
~~~~~~r (ChanddU3 rrwW,l 

Seaimm~ Wala nvatabnt Tola1 mlldw 
Killdeer Inlab lnlab lmb Dose H-rd 
NOnEL (mudl (mdQ (mpo ( m W d 1  QAm 

An. 8: H-ld OuoUene Bared on 95% UCL Coneent-ntlons 
Mallard b4n.s plvrhvnsho.1 

SBdimerd Wetar P l m  nvatabnn T m I  Mallard 
Mallad I m b  Intake Inlab I m k e  Do= Hamd 
NOAEL lmddl lmdd) lmddl lmddl (mmdd) (lultient 



An. B: Hazard auouenh Based on Mrxlmum concemnuons 
G n a  Blue Homn ( M M  h m d l n l  

Sedimenl Wale, lnvanaht Fish Tom1 Great Blue 
Intake Intake Inbake l m k e  Wsa H a m  

lmddl ' ( W e )  (mddl LmUQ ,d)mWdl HQ 
I I I I 

I I I I I I I I I 

An. 8: H w r d  Quodens Based on 95% UCL ConsenmDlons 
G r u I  mu. Hemn (Ad" hwodlul  

Sediment Wale, lvenaM.1 Fish Tola1 W B l u s  
Make Intake In(eke 1nt.b 0- H m  

m d d )  ((mpld) fmpld) (mphgld) HQ 

h m o n l m  
Manganese 
MohadsMm 
Nilrat. 
semnim 
Stronfium 
sulfate 
Uranium 
vanadrum L 
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An. C: Madla Consentntlons mr.d en Maxlrnurn MeasundValua 

An. C: Medlm Concenmtlonr b t e d  on 95% UCL Values 

C M ~ ~ ~ I N . ~ ~  

/\mmon*lm 
6- 
Manpansre 
Mowsnum 
N'Irale 
Selenaum 
Strantmum 
Sulfate 
Umnium 
Vansdim 

Soil 
C m  

I~WI 

2.59EWl 

723EM2 

1.01EW3 
2 W E 4 0  
349E+02 
423EtO4 
3.16E-1 

SBdiem 
C a r  

(mmg) 

316E101 
168E40 
1.19E*n 
2.43EOl 
835E*ll 
4 m E m  
1.62E-3 
123EtO4 
4lSE+01 
5.60E40 

Chamhalwme 

/\mmm*lm 
B o r n  
Manparme 
M o w m u m  
N'Vale 
SeUmmm 
SVontium 
SuHab 
Uranium 
Vsnadim 

Uolnd P l m  
Conc. 

( m m o ~ w ~  

2.59ENl 
OWE40 
I W E I O l  
OWE40 
101EM3 
3.XIE40 
*.€4*12 
423EtO4 
5.90EOl 
OWE40 

WBter 
Cons. 

I~&I 

102E40 
5.WE01 
l.ME+Ol 
1.24E-02 

2.46Em 
1.37EOl 
1,98E*ll 
1.71E4d 
682E01 
5WE03 

Soil 
C- 

immo) 

I.%E*l1 

398E+02 

4.44Em 
1.13E40 
1.68E42 
3.14E44 
1.4SE*ll 

Soclo-PI- 
U p t m  Panmalao 

M I  plan1 
Corn 

~ m m o d v ~  

316EWl 
6.RE40 
7MEW2 
1.98E01 
8.35EWl 
640E40 
l.ZE103 
123E4d 
5.49E+01 
3.08E02 

Uplna P l d  
Cons. 

I m W d I  

1 5 M W l  
OWE40 
S.YIE*n 
OWE40 
4.44E- 
2.73E40 
3,ME-2 
3 1 4 E M  
419EOl 
OWE40 

60 

l .WE40  
4.WE40 
3 W E 4 0  
8.WE-Ol 
l .WE40 
508EOI 
250E40 
1.WE40 
230E-02 
550E03 

~(r 

310EWl 
3 W E 4 0  
6.50E41 
2.WE-1 
l.WE02 
J.WE+Z 
350E*ll 
750EW 
450EW2 
l.WE+OJ 

Sediment 
CW 

lmmp) 

521E40 
16BE+W 
578E+02 
1.72E01 
408E41 
276E40 
5 .4E42  
767E-3 
141Et01 
191E40 

Be 

l W E 4 0  
l,SUE+W 
I W E 4 0  
l m E m  
?,WE40 
1 lM40 
1,OOEm 
1.WE40 
1 W E m  
l W E 4 0  

Wld Plam 
C m  

lmm&l 

5.21E40 
I R E 4 0  
261EW2 
137E01 

4WE+Ol 
1.WE40 
7.41E-2 
7.67EW3 
102E101 
1.05E02 

Soil-t-Pbnt 
UptakePammaem 

soiuoMamma1 
Upfake Panma la  

water 
Cam. 

(m&) 

1.68E01 
560E01 
1.36E40 
859E03 
280E+m 
361E02 
413E+OI 
479EXa 
231En1 
191E-m 

Mammal 
Conc, 

( m m )  

O.WE+W 
OWE40 
148EWI 
OWE40 
O.WE40 
857EOl 
1.38E.m 
OWE40 
l l7E40  
OWE40 

B. 

1 WE40  
4.WE40 
3 W E 4 0  
8mE01  
l .WE40 
508Edl 
250E40 
l.WE+W 
ZJOEU2 
5.50E-m 

B. 

O.WE40 
0 . W  

205E02 
1.WEm 
0.WEIOO 
6.ME.01 
B.WE43 
O.WE40 
3%- 
123E02 

'6 

310EWl 
3 W E 4 0  
650E*ll 
Z,WE*ll 
1 WE02 
3WE-2 
350EW1 
7 M E 4 0  
4 M E m  
l.WE*R 

6, 

l W E 4 0  
l .WE40 
l .WE40 
l W E 4 0  
l .WE40 
l l O E 4 0  
l W E 4 0  
l W E 4 0  
1.WE40 
1.WE40 

B, 

l.ME+W 
l.WE+W 
l.ME+W 
l W E 4 0  
l .WE40 
3.76E01 
l .WE40  
?.WE40 
l .WE40 
l .WE40 

Sonwammal 
Up(sU Panmatsn 

lnven 
BCF 

4 W E m  
4.WE40 
6.54E41 
1.WEX)l 
4.WEaO 
269Em2 
9.5PE+W 
4 W E 4 0  
271E-1 
3.WEW3 

Mammal 
Cwr 

(WR&) 

O.WE40 
O.WE40 
816E40 
OWE40 
O.WE40 
6.91E01 
9.ME03 
O.WE40 
4.BZE.01 
O.WE40 

B. 

O.WE40 
O W  

205E42 
l.WE.03 
O.WEiM) 
660EOl 
8.WE43 
OWE40 
3.3QE-02 
123E02 

1.WE40 
l .WE40 
1.WE40 
l .WE40  
?.WE40 
376EOl 
l W E 4 0  
I W E 4 0  
I .WE40  
l.WEIOO 

men. 
C- 

(mmlk~du~ 

4 W E m  
2.24E40 
l07EW3 
1.24Enl 

9%E+O3 
3.61EWI 
1.88E+m 
684EtO4 
I E E W 1  
168EIOl 

lnvsn 
BCF 

4.WE40 
&ME40 
6%Wl 
l.WEIO1 
*WE40 
269EMZ 
9 . X -  
4,WEUXI 
271EM1 
3.KEM3 

Fim 
BCF 

3 W E m  
3.WE40 
1.7BE101 
1WEWl 
3.WE40 
129EXn 
950E40 
3.WE40 
2.71EW1 
B.WE*n 

Invan 
CMS. 

lmm&l 

6.REOI 
224E40 

8.59E42 
I.l2E+O? 
971E40 
I O I E M  
1.91EM 
6.XE40 
573E+W 

FiYl 
Conc 

P ~ I  

3.ffiE40 
l 6 8 E 4 0  
1.17EIP3 
4.96EOl 
7.39EXn 
7.07EWl 
7 5 X -  
513EtO4 
7.39EW1 
6.72EMl 

F i h  
BCF 

3 W E m  
3 W E 4 0  
178EWl 
l.WEIO1 
3 W E 4 0  
1 . W E M  
9.YIE40 
3.WE40 
27IEWI 
3.WE-3 

Fuh 
C e x  

( W W d v l  

5.04E41 
I.WE+W 
9.68E-1 
3.44E-31 
8 4 0 E M  
1.8SE*01 
4 . W E m  
1.44EW 
2 . M W l  
229EW1 



Torlclty Dab and Benchmarks 

ToxI~lty D m  and Benchmade An. C: H m r d  Quotlenh Barad on 95% UCL Concmtnuons 



Manganese S U E 4 1  9 6 3 E 4 l  8ME101 360E43 756E101 116E.W 
167E.01 O W E 4 0  62QE.02 O W E 4 0  124E.03 74dEU3 I I I / I I I  397E102 137Ed2 i n E &  202E-W 290E102 729E41 

Sheep lOrh arl-l 

- - ~ ~ - ~- ~ 

Sslmirm 1.49E.01 272E.01 6.85E.01 64OE40 1.47E.01 9.91E.01 
ShDntium 1.95E-2 475E41 993E41  926E*R Zl5EIOl l.lOE.01 
Sulhb 575E43  855E*34 8 4 E I O I  3.52E43 
Uranium l.%E+CC I M E 4 0  341E40 t t K E 4 0  189E.01 9.QE.02 
VanWum 1.53E.01 O.WE+OO 2.5JEM O W E 4 0  560E-9 3.66E.03 

Chm-1 Name 

I I I I I I I 
An. C: H w r d  QuoUenh Based on SSY. UCL Concentmuons 
Sheep lOvb a h )  

531 watw Psnl ~ o t a l  shsep 
s ~ a p  Intake l m k e  Intake i ore ~ a r a d  

C h - I  Name NDAEL lmdd) (mudl (mddl (mmdd ]  Ounisrt 

h m m i u m  2 t Z E 4 0  B.IOE.01 312E-1 6.LaE.01 

h s n m o n ~  1.93E.03 3 5lE.03 9 6 3 E M  4.26EIW 
Boron 3WE-1 0.WE40 1.92E.03 O.WE40 8.05E.02 2.45Em 
Manganese t .03Ed2 S Y I E M  5.ME.02 670E40  285E42 2.75E40 
Mowdmum 2.ME.01 O W E 4 0  4.26E.05 O W E 4 0  l.7BE.03 6.77Em 
Nlrate 6 W E 4 2  7 5 1 E M  E47E40 3.76E40 S l 5 E 4 2  619EOl 
SehiYm 2.35E.01 1.49E-24 471E.M 1.19E.02 524E.01 2 n E m  

Sheep 
NOAEL 

Ama C: H a r d  Quotient. eared on BSX UCL Conc.nb.uons 
D.n Meuu 1P.-un m."k"w",) 

I Daar Sod Water Punt Total D m  
MOW Inak. Ineke I",*. Oar. Unla. 

Soil 
Intake 

(mdd) 

Watm 
Inlake 
(mu* 

Plant 
ln18Ue 

lmddl 

Total 
Dose 

(mmud)  

Sheep 
Hivad 

Owl ied  



An. C: H w r d  QuoUenh Bared on Mulmum ConcsntnUons 

Chl Intake Intake Inlahe Day, &I 
C n a i o l  Nane NOEL lmpldl Impla) Impla1 I m W a I  HQ 

bmmmium 
Bomn 
Maqanms 
Mdytdmum 
N'imte 
Selenium 
s m n t ~ m  
Sulm 
UmNm 
vmaaium 

Rod For lVulpu vu lpu)  
Rea Soil Waler Plant M o w  T d  R e a  
FOX: Inlab lntPLe lnlahs 1- Dola Fm 

C b m i o l  Name NOEL I~WQ IWQ I ~ N ~ I  I~UQ I ~ ~ W I  HQ 

Area C: H-rd Q u o ~ ~ ! s  Eased on 9% UCL Concsntrmonr 
Burmr.lng n*l(Sp.olym Cunlculmi.) 

I BYnhng  

h m o n i m  
B m n  
Manpanels 
M W e n u m  
Nimte 
Selenium 
Smnttum 
Sunate 
U m N m  
VanaaI~m 

Ammonium 
Bomn 
~ m e r n s r  
Molytdenm 
N ' i L  
Seltmim 

Soil 
Intske 

1.98E-01 
114E+03 
2.24EKC 

27MU1 

1.05E-01 
7.61EHX1 

2.40Eal 
7.55E-01 
1.92EOI 
4.59Em 
1.71E-91 

5.39E-03 
O.WEIW 
1 3 E O I  
OWEIW 
I.UE-01 
390E44 
6.50E.02 
1.mE-01 
5.0SE-03 
0.WEIW 

Watal 
Intake 

1.C4E-01 
O.mEIW 
2.66EIOO 
O.WE.03 
296EIW 
7 4 K 0 3  

Total 
Dose 

Plat  
l m k e  

d75E-05 
158E44 
3.ME-24 
2.43E-06 
7.9ZE.02 
1 0 2 E M  
3.20E-03 
1.35Em 
6YE-05 
5.40E-07 

0-ing 
Chl 

6.49E-32 
2.16E-01 
52SE41 

IWEMZ 
1.39E-32 

OWEIW 
O.WEHX) 
1.41E-01 

O.WEI0 
O W E m  
119E.02 
1.56E-94 
O.WE+W 
8.32E-03 
O.WE+X 

7.UEM 
O.CC€+W 
314E*ll 
OWEIOO 
2.12E4l 
1.JOE-01 

3.51E42 
1.02EZO 
I W E m  
l.9E-05 
I Y I E I W  
7.96E.02 
4.41EOl 
7MEXl l  
667E.02 
349EOS 

5.15E-05 
158E-03 
6.99E.06 

2.89E-01 

6.ZZE-03 
4.58E-07 

OWEIOO 
O.WE40 
156EIOO 
O.WEIOO 
0.WEIOO 
1.32E-01 

201E-91 
4.77E.02 
7.95Ed0 
731E44 
2.91E+Ol 
624E-32 

1.98E-23 
1.05E01 
3.80Em 
6.35Ea 
S M F n r  I 



An. C: Hazard Quotlenh b s e d  on M u l m u m  Concenlrdonr An. C: H-td OuoUenh Based a M u l m u m  Conuntnuonr  

Chemlel Nams 

monium 

Molybdenm 

Sslmbm 

Uraolvm 

Quotient 

2.WE-Z 
6.%EQ1 
7 79E42 
4 %ED1 
2.55E.00 
3.89EQ1 

1.ffiE.m 
2.WE-31 1 

Chemlcsl Nams 

mmiurn 

Msnpanws 
Mowenum 

SeImbm 
stmium 
suuds 

.rudium 

A n a  C: H w ~  QuoUenm Based on 95% UCLConssntntlonr 

Sdlmant Water Plant Total MusLra 
Mmht Intake Inlake inlake Do= H m a  

Chemiul N m e  N O E L  fmddl (mdd] (mcJd1 (mmpld) Quoberd 

Am. C: H a r d  QuoUsnh E4s.d on 95% UCL Conuntntlons 



A n a  C: H w r d  oumlenu  Bared on Marlmum Concantmuons An. C: H a r d  QuoUsnU Based on Madmum ConcsnmUons 
Mallard (Anas ~l~rvrhrnrnh01)  K1llde.r (Chandr i~s  -1 

s~dlment water ~ b n t  nranebnt 
Mallard Intake lntaks Intake Intake 

Chemhsl Name NOAEL im#dl irndd) (mpldl (mud) Cham8ml Name 

An. C: H a r d  Q u d m U  B.8.d on 95% UCL C o o u n M U o n s  Area C: H u r d  Queuenu Based on 95% UCLConcentnUons 
M.1l.d (an., ~l.I"#,pehOJ) 

C ~ ~ ~ B I  ~ a ~ .  

Ammonnrm 
B m n  
~ a g a n & e  
Mopdenurn 
N'Vate 
Selenium 
Stmnbum 
Sullate 
Uranium 
Vanadzurn 

MaIsd 
NOEL 

2%E-1 
17OE43 
3.34E100 

4.1OE-01 

l m a t  
l l 3 E 4 1  

Walsr 
Intake 
(mde) 

1.08E-02 
3.59E-02 
8.72842 
5.51Ea 
1 WE41  
232EM 
7.25E-01 
307E*02 
1 . 4 6 ~ ~ ~  
1 2 3 E a  

Wimenl  
Intake 

(mpld~ 

1.02E-02 
328E-33 
113E-02 
3 3 6 E a  
7.98E-02 
5.4OE-33 
l O 7 E m  
1 M E 4 1  
2 . 7 6 ~ ~  
373E-33 

Psnt 
intake 

(mud) 

2.78E-31 
358E-01 
139E41 
7 U E M  
218EKC 
8.UE-02 
3 95E41 
409E42 
5.44~01 
S W E a  

nvatabr.11 
l m s  
( r nvd~  

398E-93 
1.33E-02 
5.23E-01 
5 0 9 E a  
663E100 
5.75502 
636E-01 
113E42 
3.71~-02 
3.39EU2 

Total 
Dose 

(mmud)  

2.67E-01 
3.62E-01 
1.38E4l 
769E-93 
2.37E41 
l.UE-01 
3.70E+OI 
745E42 
5.9E-01 
3JBE-02 

Manarc 
H m  
~uot*lm 

1.23E-02 
8.14E-03 
2ME03 

3.24EQ1 

3.ME-02 
2.99E-33 



ChllrnrnI Name 

monium 

S t m n i n  

Unn- 
Vanadium 

I h.md1.S) 

ssd~mant wter lnrenem F ~ l n  Tom1 G m t  Blue 
Intake Intake l m k e  kmke Dole Hemn 

- - 

Am. C: Hazard QuoUe1111 Based on 95% UCL Consentmtloru 
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Area D 
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Am. D: M d l n  Consenb.tlonr Bud on Mulrnurn Measured V.lua 

Am. D: Medl. Consenb.tlons Bud on 95% UCL V l l u n  

ChemhBIName 

Ammmium 
Manganese 
MolyMaum 
tiamte 
Selsnium 
S w i u m  
SuHele 
Uranium 
Vamdim 

Soil 
C 

( m w )  

147Et01 

5.70E-01 
4.07E102 
5 0 2 E a  
4.02E4l 

chmisat Name 

Ammmium 
Manganess 
MoIyMawm 
NnmH 
Selenium 
S M i m  
SuMe 
Uranium 
Vandium 

Sedimsnf 
C m  

(m) 

1.47E41 
262E1025.3Ea2 

4.1OE-01 
1.12E+031.12E+032.11E+03 

4.53E-01 
2.32Em 
502E104 
3 . M E m  
5WE*XI 

soit 
Conc 

( m p n i ~  

147E41 
2.62E102 

1.12E43 
570E-01 
4.07E42 
5.02E44 
402E41 

Water 
C o x  
(mgn] 

5WE*XI310E*ll 

2.OSE-02 

1.19E-01 
125E4 I  
129E+04 
2.42Em 
5.20E-03 

water 
Cow 
(mgn) 

I.l3E+W 
2.5SE02 
1.9E-02 

1.12E+036.2BE+02 
3.92E-02 
119E41 
5.65Et03 

5.2QE-03 

sediment 
Cm 

(mwhp) 

147E41 
5.33E102 
3.16E-01 

4.50E-01 
232E+CQ 
5ME+04 
3 M E 4 0  
520EtM1 

& 

5.68E-026.MEHll 
2.WE41 
1.WE-02 
3.WE42 
350Et01 
7.-Em 
450E42 
l .WE43 

K. 

310E41 
6MEt01 
2 W E 4 1  
?.WE02 
3 W E m  
353Et01 
7.50E+M 

1.72E1004MEaZ 
lWE103 

Soil-IUlsm 
UptaksPsramela~ 

ail-IDPUIII 
UpUUsPammsfen 

Upkd Planl 
Cox. 

(mphg~vl  

1.47E41 
7ffiE102 
O.WE+W 
l.l2E+03 
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