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MONITORING WELL COMPLETION LOG DUR01-0612

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT} _1226429.30  DATE DRILLED _ 04/18/1983

LOCATION DURANGO, CO EAST COORD, {FT) _ 2306866.69 SURFACE ELEV. { FT NGVD) _ 6499.21
SITE DURANGO MILL TAILINGS HOLE DEPTH {FT} _ 82.41 TOP OF CASING (FT) _ 6500.94
WELL NUMBER 0612 WELL DEPTH {FT) _ 57.41 MEAS, PT. ELEV. (FT) _ 6500.94
SLOT SIZE (IN}  0.050
WELL INSTALLATION INTERVAL {FT) BIT SIZE(S) (iIN) _ 6.25
SURFACE CASING:
BLANK CASING:  4in. PVC Sch 40 -1.73 to 37.41 DRILLING METHOD
WELL SCREEN: 4 in. Slotted PVC 3741 to 5741 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: Grout 7.41 to 10.41  WATER LEVEL (FT BGS) 32.0 on 04/18/1983
GROUT: Pea Gravel 1041 fo 2841 LOGGEDBY
SEAL: Bentonite Pellets 2841 o 3041 REMARKS Well was modified sometime afler
UPPER PACK: B 11/14/89, calculated depths based on new survey.
LOWER PACK: 8-10 Silica Sand 3041 o 5741
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MONITORING WELL COMPLETION LOG DUR01-0614

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1226612.34 DATE DRILLED  04/18/1983
LOCATION DURANGQO, CO EAST COORD. (FT) _ 2306764.21 SURFACE ELEV. (FT NGVD) _ 6507.90
SITE DURANGO MILL TAILINGS HOLE DEPTH {FT) _ 65.00 TOP OF CASING (FT}  6508.80
WELL NUMBER (814 WELL DEPTH (FT) _82.90 MEAS. PT. ELEV. (FT) 6508.80
SLOT SIZE (IN) _0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.25

SURFACE CASING:

BLANK CASING: 4 in. PVC Sch 40 09 to 440  DRILLING METHOD

WELL SCREEN: 4 in. Slotted PVC 440 to 54.0 SAMPLING METHOD

SUMP/END CAP: 4 in. PVYC Sch 40 540 to 629 DATE DEVELOPED

SURFACE SEAL: Grout 0.0 to 2.0 WATER LEVEL (FT BGS)

GROUT Pea Gravel 2.0 to 270 LOGGED BY

SEAL: Bentonite Pellets 270 to 380 REMARKS

UPPER PACK:

{.OWER PACK: 6-10 Silica Sand 38.0 to 62.9

-~ Bl_»w a o)
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MONITORING WELL COMPLETION LOG DURO01-0615

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1226862.73 _ DATE DRILLED _ 04/18/1983

LOCATION DURANGQO, CO EAST COORD. {FT) __2306786.91 SURFACE ELEV, ( FT NGVD) _ 6485.20
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) _ 50.00 TOP OF CASING {FT) _ 6495.6C
WELL NUMBER 0815 WELL DEPTH (FT} _48.00 MEAS. PT. ELEV. (FT) _ 6495.80
SLOT SIZE (IN) _ 0.050
WELL INSTALLATION INTERVAL {FT) BIT SIZE(S) (IN) ~_6.25
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -04 to 330 DRILLING METHOD
WELL SCREEN: 4 in. Slotted PVC 330 to 48.0 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: 0.0 to 29.0 LOGGED BY
SEAL: 23.0 to 310 REMARKS _ Waell construction data is incomplete.
UPPER PACK:
LOWER PACK: 310 to 480
~| Bl_w| - o
& 28 H = 9 S T E WELL DIAGRAM gg LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG DUR01-0616

PROJECT UMTRA GROUND WATER NORTH COORD. {FT) 1227024.06

DATE DRILLED _ 04/18/1983

LOCATION DURANGO, CO EAST COORD. (FT) _ 2308761.156 SURFACE ELEV. { FT NGVD) _ 6473.50
SITE DURANGO MILL TAILINGS HCQLE DEPTH (FT) _ 21.00 TOP OF CASING (FT)  8474.40
WELL NUMBER (818 WELL DEPTH (FT) _17.00 MEAS. PT. ELEV. (FT) 6474.40
SLOT SIZE(IN) _ 0.050
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 09 to 11.0 DRILLING METHOD
WELL SCREEN: 4 in. Slotted PVC 110 to 180  SAMPLING METHOD
SUMP/END CAP: 4 in, PVC Sch 40 160 to 17.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: 0.0 to 2.0 LOGGED BY
SEAL: 20 to 60 REMARKS _ Well construction data is incomplete.
UPPER PACK:
LOWER PACK: 8.0 to 17.0
S| @ o In] Q
EQ 7B B u B i
% SZ 13D & Bl WELL DIAGRAM %3 LITHOLOGIC DESCRIPTION
off | E128 % n! rﬁl &
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MONITORING WELL COMPLETION LOG DUR01-0617

LOCATICN _DURANGC, CO

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227262.02  DATE DRILLED _ 04/18/1983

EAST COORD, (FT} __2306023.82 SURFACE ELEV. ( FT NGVD) _ 6496.20

SITE DURANGO MILL TAILINGS HOLE DEPTH (FT} 35.00 TOP OF CASING (FT) _8497.40
WELL NUMBER _ 0617 WELL DEPTH {FT} _ 32.00 MEAS. PT. ELEV. (FT) _ 6497.40
SLOT SIZE(IN) _ 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.75
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 1.2 to 140  DRILLING METHOD
WELL SCREEN: 4 in, Slotted PVC 14.0 to 28.0 SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 29.0 to 32.0 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 fo 1.0 WATER LEVEL (FTBGS) 25.3 on 04/18/1983
GROUT: Pea Gravel 1.0 toe 100 LOGGED BY
SEAL: Bentonite Pellats 100 to 12.0 REMARKS
UPPER PACK
LOWER PACK 6-10 Silica Sand 120 to 32.0
| &]_w o . O
EQl=z 26| u |E T
E-JE = 9 3 g E WELL DIAGRAM %9 LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG DURO01-0618

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227423.54 DATE DRILLED 04/18/1983
LOCATION _DURANGO, CO EAST COORD. {FT)  2305752.61 SURFACE ELEV. ( FT NGVD) _6489.80
SITE DURANGC MILL TAILINGS HOLE DEPTH (FT} 22.00 TOP OF CASING (FT) _ 6450.90
WELL NUMBER 0618 WELL DEPTH{FT} 2160 MEAS. PT. ELEV. {FT} _8480.90
SLOT SIZE (INy _ 0.050
WELL INSTALLATION INTERVAL (FT} BIT SIZE(S) (IN) _6.75
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 11 to 105  DRILLING METHOD
WELL SCREEN: 4 in. Slotted PVC 105 to 205  SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 205 to 21.6 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 fo 2.0 WATER LEVEL (FT BGS}
GROUT: Pea Gravel 2.0 to 85 LOGGED BY
SEAL: Bentonite Pellets 85 to 100 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 10,0 to 2186
~| @ _w a} o
£a =328 o |B To
& o W 9 3 g E WELL DIAGRAM % Q LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG DUR01-0619

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1227637.53  DATE DRILLED _ 04/18/1983

LOCATION DURANGO, CO EAST COORD. {FT} _2305782.45 SURFACE ELEV. ( FT NGVD) _ 8474.50
SITE _DURANGO MILL TAILINGS HOLE DEPTH {FT} _ 15.00 TOP OF CASING {FT) _6474.90
WELL NUMBER 0819 WELL DEPTH (FT) _14.00 MEAS. PT. ELEV. (FT) _6474.90
SLOT SIZE{IN} _ 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.25
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 04 to 60 DRILLING METHOD
WELL SCREEN: 4 in. Slotted PVC 6.0 to 100  SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 10.0 to 14.0 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 to 1.0 WATER LEVEL {FTBGS) 4.9 cn 04/18/1883
GROUT: LOGGED BY
SEAL: Bentonite Pellets 1.0 to 20 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 2.0 to 4.0
5| @l w]| d 3
ER =225 w (B %0
G21W5195] g |E| WELLDIAGRAM &9 LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG DUR(01-0620

PROJECT UMTRA GROUND WATER NOCRTH COCRD. {FT) _1227827.65

DATE DRILLED _ 04/18/1983

LOCATION DURANGO, GO EAST COORD. (FT) 2305188.95 SURFACE ELEV. ( FT NGVD) _ 6488.00
SITE  DURANGO MILL TAILINGS HOLE DEPTH (FT} _ 15.00 TOP OF CASING (FT) _ 6490.50
WELL NUMBER _ 0620 WELL DEPTH (FT) _ 14.50 MEAS. PT. ELEV. {FT) _ 6490.50
SLOT SIZE {IN) _ 0.050

SURFACE CASING:
BLANK CASING: 4 In. PVC Sch 40 15 to 65 DRILLING METHOD
WELL SCREEN: 4in. Slotted PVC 6.5 to 115  SAMPLING METHOD
SUMP/END GAP: 4 in. PVC Sch 40 115 to 145  DATE DEVELOPED
SURFACE SEAL: WATER LEVEL {FT BGS)
GROUT: 00 to 40 LOGGED BY
SEAL: 40 to 50 REMARKS _ Well construction data is incomplete,
UPPER PACK:
LOWER PACK: 50 to 145
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MONITORING WELL COMPLETION LOG DURO01-0621

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT} _1227831.08  DATE DRILLED _ 04/18/1983

LOCATION DURANGO, CO EAST COORD. (FT) _ 2305034.49 SURFACE ELEV. ( FT NGVD) _ 6492.50
SITE DURANGO MILL TAILINGS HOLE DEPTH {FT) _ 20.00 TQP OF CASING (FT) _ 6493.60
WELL NUMBER 0621 WELL DEPTH (FT) 19.00 MEAS. PT. ELEV. (FT} _ 6493.60
SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL (FT}) BIT SIZE(S} (IN) __7.88
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 11 to 8D DRILLING METHOD
WELL SCREEN: 4 in. Slotted PVC 80 to 140  SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 140 to 18.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL {FT BGS)
GROUT: 0.0 to 6.0 LOGGED BY
SEAL: 6.0 to 100 REMARKS _ Well construction data is incomplete.
UPPER PACK:
LOWER PACK: 10.0 to 200
o~ o o
=3 | =228 w |& 2,
& ;—"_3 W 9 = g E WELL DIAGRAM o 9 LITHOLOGIC DESCRIPTION
=) ul o O — o
w E O :F, w 7 [}
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| i 7] Not
6485 Available ;
] i 631} oY 8-12 it GRAVEL (GP)
| | o Bu o4
B D oS,
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MONITORING WELL COMPLETION LOG DUR01-0622

PROJECT UMTRA GROUND WATER NORTH COOCRD., (FT} _1227884.27

DATE DRILLED __04/18/1983

LOCATION DURANGO, CO EAST COORD. (FT} 2304949.79 SURFACE ELEV. ( FT NGVD)  6492.90
SITE  DURANGO MILL TAILINGS HOLE DEPTH (FT} _ 20.00 TOP OF CASING {FT) _ 6493.90
WELL NUMBER _ 0622 WELL DEPTH (FT)  19.00 MEAS. PT. ELEV. (FT) _6493.90
SLOT SIZE {IN} 0.G50
WELL INSTALLATION INTERVAL (FT) EIT SIZE(S}{IN) _ 7.88
SURFACE CASING:
BLANK CASING:  4in. PVC Sch40 A0 to 990 DRILLING METHOD
WELL SCREEN: 4 in. Slotted PVC 9.0 to 14.0 SAMPLING METHOD
SUMPIEND CAP: 4 in. PVC Sch 40 14.0 to 200 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 fo 1.0 WATER LEVEL (FTBGS) 7.1 on 04/18/1983
GROUT: Pea Gravel 1.0 to 5.0 LOGGED BY
SEAL: Bentonite Pellets 5.0 to 7.0 REMARKS
UPPER PACK: Pea Gravel 7.0 o 8.5
LOWER PACK: 6-10 Silica Sand 8.5 to 19.0
~| &|_w a o
Eo|>2|2E| o |E T
Eﬁ E IinJ > 9 5 g E WELL DIAGRAM & a LITHOLOGIC DESCRIPTION
oL | @ i:l_: mg = i - %
— oo 0-8 ft. SOIL AND ALLUVIUM (SM), Undifferentiated
| _ . Pea
Gravel
B - 6480
N 4 . PVC Sch
40
-5 -
B N . Bentonite
Pellels
I ) 6485 Fea o —
E ] Gravel 8-54 fi. ALLOVIUM, GRAVEL (GP) ]
i | _l
. _ £-10 Sfica)
— 10— Sand
| | B 0.050°
Siotted
| 1 6480 Well
Screen
-] i 1420 fi. MANCOS SHALE
15—
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. - - Sump
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i 1 o --—— Cava-in
—20— .
| Total Depth 20 ft.
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MONITORING WELL COMPLETION LOG DUR01-0626

EAST COORD. (FT)

PROJECT _UMTRA GROUND WATER NORTH COORD. {FT)
LOCATION _ DURANGO, CO

1226832.27  DATE DRILLED _ 04/18/1983

2306674.77 __ SURFACE ELEV. { FT NGVD)

649860

SITE DURANGOC MILL TAILINGS HOLE DEPTH (FT) _.50.00 TOP OF CASING {FT} _ 6498.10
WELL NUMBER _ 0626 WELL DEPTH (FT) 48.50 MEAS. PT. ELEV. (FT) _ 6499.10
WELL INSTALLATION INTERVAL (FT) SLOT SIZE () . 0050
BIT SIZE(S)} (I 7.88

SURFACE CASING: (S){IN)
BLANK CASING: 4 in. PVC Sch 40 05 to 260  DRILLING METHOD

WELL SCREEN: 4 in. Slotted PVC 260 to 460  SAMPLING METHOD
SUMP/END CAP: 4in. PVC Sch 40 430 to 485 DATE DEVELOPED

SURFACE SEAL: Grout 0.0 to 2.0 WATER LEVEL (FT BGS)
GROUT: Pea Grave! 2.0 to  20.0 LOGGED BY

SEAL: Bentonite Pellets 200 to 220 REMARKS

UPPER PACK:

LOWER PACK: 6-10 Silica Sand 220 to 485

~| al_w a o

£o|=212E| o |E T

& ’5_0 E{ = 9 3 %’ g WELL DIAGRAM %g LITHOLOGIC DESCRIPTION

a w ur tl_; m 8 % i &
] - e Grout 0-14 ft. FiLl, MATERIAL
: ] T PVC Sch

T 40
B T 8480
— 10— - Pea
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: : - 1423 . SMELTER SLAG
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20— _ Bentoriite
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- N "1 2333 ft. ALUVIUM (SM)
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B-10 Sitica

_3U_~ f = Sand
L 4 T 005" 3342 . GRAVEL (GP)
- - | Slotied
. L PVG
—40— | oy
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B 7 s450- o P
— 50— | )lﬁ_‘ Ger::vel
B N Total Depth 50 ft.
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MONITORING WELL COMPLETION LOG DUR01-0627

WELL NUMBER _ 0627

SITE _ DURANGO MILL TAILINGS HOLE DEPTH (FT)
WELL DEPTH (FT) _ 46.00

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT)
LOCATION _DURANGO, CO EAST COORD. (FT}

1226679.51 DATE DRILLED _ 04/18/1983

2306903.13 SURFACE ELEV. { FT NGVD) _ 6495.90

51.00

TOP OF CASING (FT) _6496.90

MEAS. PT, ELEV. (FT) _ 6486.80

SLOT SIZE (IN) _ 0.050

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.75
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 1.0 to 330  DRILLING METHOD
WELL SCREEN: 4in. Slotted PVC 330 to 430  SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 430 to 460 DATE DEVELOPED
SURFAGE SEAL: WATER LEVEL (FT BGS)
GROUT: 00 to 280 LOGGEDBY
SEAL: 28.0 to 2890 REMARKS _ Well construction data is incomplete.
UPPER PACK:
LOWER PACK: 290 to 480
- of_w o O
EOl=z (35 w |E Zo '
L@l Uz 195 %‘ W WELL DIAGRAM &q LITHOLOGIC DESCRIPTION
o E w t @ 8 % E'S ] %
[ i 05 ft. ROAD FILL AND SMELTER SLAG
L s4so-] 5.35 1. SMELTER SLAG
__10_ —
] Not
i B - Asailabla
- — 6480
_20__... -
- - 6476
= - - Not
30— . _ !'l-' Available
L | s4604 3530 1t ALLUVIUM (SM)
| R | - Slotted
40— Pve 3546 fil. GRAVEL (GP)
-] 6450j — 44651 fi. MANCOS SHALE
#50.; -
. . Total Depth 51 t.
- sadp]
__60_ —
L - -8430—
_.70_._ —
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MONITORING WELL COMPLETION LOG DUR01-0629

PROJECT UMTRA GROUND WATER NORTH COCRD. (FT) _1228142.57  DATE DRILLED _ 10/12/1993

LOCATION DURANGQ, CO EAST COORD. (FT) 2304511.69 SURFACE ELEV, (FTNGVD} 6506.C0
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) _ 21.00 TOP OF CASING (FT} _8507.97
WELL NUMBER _ 0628 WELL DEPTH (FT) _ 21.00 MEAS. PT. ELEV. (FT) _ 6507.87
SLOT SIZE{IN) _ 0.020
SURFACE CASING:
BLANK CASING:  2in. PVC Sch40 .97 to 9.0 PRILLING METHOD HOLLOW STEM AUGER
WELL SCREEN: 2in. Slotted PVC 90 to 160  SAMPLING METHOD _ SPLIT SPOON
SUMP/END CAP: 2in. PVC Sch 40 190 to 210 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS} _13.5 on 10/12/1983
GROUT: 0.0 to 2.5 LOGGED BY W. Wood
SEAL: Bentonite Chips 2.5 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 7.0 to 21.0
S| Oo|_w o Q
Fo >z |2E| 9w |E o
& E wu=18s T ';..”( WELL DIAGRAM e S LITHCLOGIC DESCRIPTION
DL ut E o 8 % w —n %
g / 0-2 ft. ALLGVIUM, SILTY CLAY (CL), Trace fine gravel, medium
R - 6505 Cement - plasticity, reddish brown.
% Y Bentonite /
] 7 : 7 26 . ALLUVIUM, GRAVELLY GLAY (CL), considerable grave!,
R 4 4 Q \.‘. g:vlonﬁ& medium plasticity, light brown.
ips
i 7 7 \ PVC Sch
}_ 5 —| | 40
. 4 8500 Bentonite I
Pellets 6-14 ft. ALLUVIUM, SILTY CLAY (CL), trace fine gravel, brown.
i i ) = 16-30 /
—10— - S —— Silica /
. Sand
- - 6485
0.020"
. . . Stottad
PVC /
C 7 14-21 . MANCOS SHALE, maderalely hard to soft, black.
._‘[5_ -
Blank
—20- - R Suar':lp
- - B4B5
Total Depth 21 ft.
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MONITORING WELL COMPLETION LOG DUR01-0630

LOCATION _ DURANGO, CO

SITE

DURANGO MILL TAILINGS

WELL NUMBER _ 0630

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1226916.09
EAST COORD. {FT) __2306592.09
HOLE DEPTH {FT)
WELL DEPTH (FT) _ 38.30

40.00

DATE DRILLED _ 10/08/1993
SURFACE ELEV. { FT NGVD) _ 6493.10
TOP OF CASING (FT) _6494.70
MEAS. PT. ELEV. (FT) _ 6494.70

SLOT SIZE (IN) _ 0.020
WELL INSTALLATION INTERVAL {FT) BIT SIZE{S) (IN) _ 6.5
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 16 to 283 DRILLING METHOD HOLLOW STEMAUGER
WELL SCREEN: Zin. Slotted PVC 283 to 383  SAMPLING METHOD _SPLIT SPOON
SUMP/END CAP; DATE DEVELOPED
SURFACE SEAL: Grout 0.0 to 4.0 WATER LEVEL (FT BGS) 31.8 on 10/08/1993
GROUT: Bentonite Chips 4.0 to 235 LOGGED BY _W. Wood
SEAL: Bentonite Pellets 235 to 255 REMARKS
UPPER PACK:
LOWER PACK: 16-30 Silica Sand 255 to 383
—_ a o
£z 22| 4 |E 2,
amld> 105 g || WELLDIAGRAM Ts! LITHOLOGIC DESCRIPTION
BQJ "'LL"' ] L_- mO E 5 — % -
~ L3 © o f
i \f 0-2 ft. FILL, SANDY SILT (ML), scme clay, trace fine gravel, low
L > Cemant - __plasticity, dark brown. . e
6490 % Bentonita 25 ft. FILL, SILTY CLAY (CL), trace fine gravel, with clasts of
- _ \: \< shale fragmenits, medium plasticity, brown to dark brown.
I 7 \ A 76-11.5 . MILL SLAG, black to dark grey, very hard from §1c 10.5 |
] ft.
- \ \ PVGC Sch
}'10— ] § 40
— 1 \ 11.5-17.5 ALLUVIUM, SANDY SILT (ML}, some clay, low plasticity,
8480— \ \ Bentonite black.
B T \ s Chips
- i \ \ b [175-28 R. ALLUVIUM, SANDY CLAY {CL), with clasts of shale and |
1 sandstone fragments, medium plasticity, light yellow brown.
—20— \ \
8470 \ﬁ
| | i Bentonite
A B e Bl o Pelets Very moist a1 25.5 to 26.5 1.
- RO I 16-30
[ i = e 71 28-34 fi. ALLUVIUM, GLAYEY SAND (CL), fine grained, with clasts
L 30— — of shale and sandstone fragments, low plasticity, light yellow brown.
3 ] 0.020"
i 6460 Slolteg /
b B PVC 34-40 ft. MANCOS SHALE, soft to moderately hard, grey to dark
. i brown.
40 i Total Depth 40 ft
5450

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR01-0631

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227530.56  DATE DRILLED _ 10/09/1993

LOCATION DURANGO, CO EAST COORD. (FT}  2305863.70 SURFACE ELEV. { FT NGVD) _ 6476.00
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) _ 16.00 TOP OF CASING (FT) _ 6478.05
WELL NUMBER _ 0631 WELL DEPTH (FT) _ 16.00 MEAS. PT. ELEV. (FT} _ 6478.05
SLOT SIZE{IN) _ 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.5
SURFACE CASING:
BLANK CASING:  2in. PVC Sch 40 206 to 30 DRILLING METHOD HOLLOW STEM AUGER
WELL SCREEN: 2 in. Slotted PVC 6.0 to  16.0 SAMPLING METHOD _ SPLIT SPOON
SUMP/END CAP: DATE DEVELQPED
SURFACE SEAL: WATER LEVEL (FTBGS) 8.5 on 10/09/1893
GROUT: Cement - Bentonite 0.0 to 20 LOGGED BY W. Wood
SEAL: Bentonite Pellets 2.0 to 4.0 REMARKS
UPPER PACK:
LOWER PACK: 16-30 Silica Sand 4.0 te  18.0
— oi_w a} o
Eo =525 u |E % o
& E W=\1935 E ”;J WELL DIAGRAM % g LITHOLOGIC DESCRIPTION
oL |Vg|® o 3 | erﬁ &
N Eg 7 04 &t ALLUVIUM, SANDY GLAY (CL}, some ine gravel, low 10
| 4 475 > g Cement- medium plasticity, brewn.
>‘ Bentonite
L _ N Bentenite
Pellets /
i B " / 455 ALLUVIUM, SILTY CLAY {€1), medium plasticity, brown.
- 5 — - - !
L ss704 | o {1 0| 55105 ft. ALLUVIUM, SILTY SAND AND GRAVEL (GM), peorly
— 21 120| graded to 1.0 inch, nonplastic, brown.
| m a = )o D< )] Note: oceasional seams of sandy clay.
— 16-30
- . hort  “—— Silica °C°Cn°
Sand 0 C> ( o
R N _ )
o |b Ty
= 5 o
10~ 7 — ooz pelh® i%e
I e S 10.5-16 ft. MANGOS SHALE, soft to moderately hard, black.
= ) Ve
— 15— s |
- ~ 6480~ 1 :
Tolal Depth 16 ft.
_20_ —
= - 8455

e (] S DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR01-0632

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT} _1227523.44  DATE DRILLED _ 10/12/1993 to 10/15/1933

LOCATICN _DURANGO, CO EAST COORD. (FT) __2305860.81 SURFACE ELEV. ( FT NGVD) _6476.20
SITE _DURANGO MILL TAILINGS HOLE DEPTH (FT) _ 56.00 TOP OF CASING (FT) _6478.13

WELL NUMBER _ 0532 WELL DEPTH (FT} _56.00 MEAS. PT. ELEV. (FT) 647813

SLOT SIiZE (IN} 0.020
WELL INSTALLATION INTERVAL (FT} BIT SIZE(S) {IN} _6.6

SURFACE CASING:

BLANK CASING: 2 in. PVC Sch 40 193 to 510 DRILLING METHOD HOLLOW STEMAUGER
WELL SCREEN: 2 in. Slotted PVC 5.0 to 560  SAMPLING METHOD _SPLIT SPOON
SUMP/END CAP: DATE DEVELOPED

SURFACE SEAL: WATER LEVEL {(FT BGS) 8.0 on_10/08/993
GROUT: Cement - Bentonite 0.0 to 3.0 LOGGED BY _W. Wocd

SEAL: Bentonite Slurry 3.9 to 490 REMARKS

UPPER PACK: :

LOWER PACK: 16-30 Silica Sand 490 to 560

5| Bl _w! d 0
& o (s g 3 & u WELL DIAGRAM %9 LITHOLOGIC DESCRIPTION
=
N Cement - / 0-5.5 ft. ALLUVIUM, SILTY CLAY {CL), some fine gravel, medium
- ~ - Bentonita plasticity, light brown.
[ ] %, . e
- - B470 b oY 5.5-10 fil. ALLUVIUM, SILTY SAND AND GRAVEL (GM), poorly
- ﬂ ﬂ e[ A\° Afo| graded to 1.0 inch, nonplastic, tan to brown.
10— B D To t) MNote: Occasionsl seams of sandy clay.
| 10-56 ft. MANCOS SHALE, soft, black.
B Note: changing to mederately hard and color change to light tan,

| i | from 30 feet.
- - 6460 Note: Occasional hard, thin sandstene seams.
_20._ -
e g;’x”a"
—30— .
- - 440
—40— -
- - 8430
™ 7 . - ) 16-30
|- 50— . S oL .— Silica
L - N o o Sand
N | | R e 0.020"
| 1 azo S Slotted
2 _ | PVC Total Depth 56 ft.
— 60— -
- -1 6410
—~70_— -
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MONITORING WELL COMPLETION LOG DUR01-0633

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227438.88 DATE DRILLED  10/13/1993
{LOCATION DURANGO, CO EAST COORD. (FT) _ 230574960 SURFACE ELEV. ( FTNGVD) _ 6479.00
SITE _ DURANGO MILL TAILINGS HOLE DEPTH (FT) _14.00 TOP OF CASING (FT) _ 6482.02
WELL NUMBER 0833 WELL DEPTH{FT} 14.00 MEAS. PT. ELEV. (FT} _6482.02
SLOT SIZE {IN}) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.5
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 2302 to 4.0 DRILLING METHOD HOLLOW STEM AUGER
WELL SCREEN: 2 in. Slotted PVC 4.0 to  44.0  SAMPLING METHOD _SPLIT SPOON
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FTBGS) 4.2 on 10/13/1993
GROUT: Cement - Bentonite G0 to 2.0 LOGGED BY _W. Wood
SEAL: Bentonite Pellets 2.0 o 3.0 REMARKS
UPPER PACK:
LOWER PACK: 16-30 Silica Sand 3.0 te  14.0
—_ sl
Ti .89 w o O
&} M ﬁ = 9 35 % g WELL DIAGRAM %8 LITHCLOGIC DESCRIPTION
[} E u E m 8 3:1 0] 1T}
/ 0-5 ft. ALLUVIUM, SANDY CLAY (CL), considerable gravel, low to
medium plasticity, brown.
= . Cement -
—1 Bentonite /
Bentonite
Pallets /
= ~{ 6475—
5 ) . - . :; 5-14 i, MANCOS SHALE, soft, gark grey.
R s 16-30
R H N O - em— Silica
- : Sand
- 0.020"
- - 6470 o g-— Slatted
= PVC
10— - =
= ~ 6465
Total Depth 14 ft.
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MONITORING WELL COMPLETION LOG DUR01-0634

PROJECT UMTRA GROUND WATER NORTH COORD. (FT} 1227718.78 DATE DRILLED _ 10/10/1983 to 10/15/1993
LOCATION DURANGO, CO EAST COORD. (FT) __2305456.62 SURFACE ELEV. { FT NGVD} _6489.90
SITE DURANGO MILL TAILINGS HOLE DEPTH {FT) _ 18.00 TOP OF CASING (FT) _ 6491.89
WELL NUMBER _ 0634 WELL DEPTH {(FT) _ 18.00 MEAS. PT. ELEV. (FT) _ 6451.89
SLOTSIZE({IN)  0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.5
SURFACE CASING:
BLANK GASING: 2 in. PVC Sch 40 4189 to 8.0 DRILLING METHOD HOLLOW STEM AUGER
WELL SCREEN: 2 in. Slotted PVC 8.0 to 18.0 SAMPLING METHOD _ SPLIT SPOON
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Cement - Bentonite 0.0 to 4.0 LOGGED BY _W. Wood
SEAL: Bentonite Pellets 4.0 to 6.0 REMARKS  Hoale was dry at time of well installation.
UPPER PACK:
LOWER PACK: 18-30 Silica Sand 6.0 to 18.0
- o %) a o
Loz 28| o |E =
& o | L g 35 & P WELL DIAGRAM &0 LITHOLOGIC DESCRIPTION
Al m £l ® Q1 2 |5 o
|5 L Q % rl—'l &
/ 0-1 ft. ALLUVIUM, SANDY CLAY (CL}, considerable gravel and
s . - __cobbles, fow to medium plasiicity, brown. e
b7 . Cement- 14 it ALLUVIUM, SILTY CLAY (CL), somé fine gravel, medium
B _ - Bentorite plasticity, dark brown.
-] 7 ‘é PVC Seh
-1 40 P y — ——— — o = —_ —_—
3 7] 4-8 . ALLUVIUM, SANDY CLAY (CL), considerable gravel, low to
5 | 6485 Bentonite medium plasticity, brown.
Peflets Note: oceasionat cobbies.
] ] S 16-30
- E T . — Silica
] ’ L Sand
- — 8-10.5 1 ALLUVIUM, CLAYEY SAND AND GRAVEL (GC), with™ |
B . - ] cobbles, poerly graded to § inch maximum, medium plasticity,
— brown.
|— 10— 6480 9}
B 4 - 10.5-18 fl. MANCOS SHALE, soft to maderately hard, dark grey.
i é 0.020"
- ! N i~ Shtted
| o= PVC
{5 6475 g
] | | Total Depth 18 1.
20— B470—

—
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MONITORING WELL COMPLETION LOG DUR01-0635

PROJECT UMTRA GROUND WATER NORTH COOQRD. (FT) _1227808.13 DATE DRILLED _ 10/13/1993
LOCATION DURANGO, CO EAST COORD. {FT) __2304902.06 SURFACE ELEV. ( FT NGVD) _ 6495.80
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) __15.50 TOP OF CASING (FT) _6487.90
WELL NUMBER 0635 WELL DEPTH (FT) _ 15.50 MEAS. PT. ELEV. (FT) _ 8497.90
SLOT SIZE{IN}) _ 0.020
WELL INSTALLATION INTERVAL {FT} BIT SIZE(S) (IN} _6.5
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 21 to 55  DRILLING METHOD HOLLOW STEM AUGER
WELL SCREEN: 2 in. Slotted PVC 55 to 155  SAMPLING METHOD _SPLIT SPOON
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) _10.5 on 10/13/1983
GROUT: Cement - Bentonite 0.0 to 2.0 LOGGED BY W. Wood
SEAL: Bentonite Pellets 2.0 to 4.0 REMARKS
UPPER PACK:
LOWER PACK: 16-30 Silica Sand 4.0 to 1558
| @l|l_» g 3
p,m =195 T “.).(J WELL DIAGRAM % o} LITHOLOGIC DESCRIPTION
o E HE e 3 % i K] &
N it Cernent - 0-5.5 ft. ALLUVIUM, SILTY CLAY (CL), little fine gravel, medium
B | s405-] Bentonite plasticity, brown.
i PVC Sch
= - 40
L . ] Bentenite /
| Pellets
— 5 T
[ | 40 E e 0 55105 . ALLUVIUM, SANDY CLAY (CL), some Casts of shale
o R Sand and sandstone fragments, low to medium plasticity, brown.
- 4 1 g e R Note: becoming moist at 9 ft., with occasional thin seam of silty
¥, - sand with free water,
— 10— i E: :t: 0.020"
| a5 BT Soted 5512 k. ALLUVIUM, GLAYEY SAND AND GRAVEL (GC), poorly
= graded to 2.5 inch, tow to medium plasticity, brown.
i 7 125155 ft. ALLUVIUM, SILTY SAND AND GRAVEL {GM), poorly
| N — = graded, with occasional cabbles and boulders, nonplastic, brown.
—15- ] =
- | 8480 Total Depth 15.5 f.
i | i
—20— 1
B | 6475
-

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR01-0857

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1228116.93

DATE DRILLED _ 10/18/2000

LOCATION DURANGO, CO EAST COORD. (FT) _2305477.03 SURFACE ELEV. { FT NGVD) _6487.47
SITE  DURANGO MILL TAILINGS HOLE DEPTH (FT) _ 19.00 TOP OF CASING {FT) _ 6490.08
WELL NUMBER _ 0857 WELL DEPTH (FT} 19.00 MEAS. PT. ELEV. (FT} _ 6490.08
SLOT SIZE (iN} 0.020
WELL INSTALLATION INTERVAL {FT} BIT SIZE(S) (IN} _ 6.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 261 to 120 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Viee Wire Wrapped 120 to 17.0  SAMPLING METHOD _GRAB
SUMP/END CAP: 2 in. PVYC Sch 40 17.0 to 18.0 DATE DEVELOPED
SURFACE SEAL: Concrete 0.0 o WATER LEVEL (FT BGS)}
GROUT: LOGGED BY _ Kautsky, M.
SEAL: Bentonite Pellets 2.0 te 9.08 REMARKS
UPPER PACK: 30-70 Sllica Sand 808 to 9.83
LOWER PACK: 10-20 Silica Sand 983 to 19.0
) a w a ©
I:l—: 5 bt é Z E i 12-_' . T L)
& E '-_',J = 8 =) T ‘E WELL DIAGRAM & Q LITHOLOGIC DESCRIPTION
oL w E @ 8 % w [ %
_ ] 0125 f COLLUVIUM {Qc):
. i " i -1 SANDY SILT {ML); very dark gray (5YR 3/1}, with low plasticity,
. Conerete 1= moist, medjum dense, contains red brown (5YR 5/3) sand grains to
B R 4 3 mm diameter, residual soil material.
6485 -
| ] VG Sch [0
B 40
— 5 ] Bentonite *
= . Pellets
1 87
£480—
L B i 30-70
— Silica
10— Sand
] _ 10-20
- - Sifica
_ Sand .-
n 4 0475 o] 125417 ft ALLUVIUM (Qal):
i -1 GRAVELLY SILT (ML), very dark gray (2.5¥N 3/0}, wet, wilh strong
L - ¢.020" +4 petroleum odor, silt ~ 80%, gravel ~ 40%, gravel up to 4 inch
- 14-15 fL Wire -1 giameter, gravel consists of plutenic and metamorphic rock types
L — 15— Wrap 1 (river alluvium).
E 2 15417 §t. mottled very dark gray {5YR 3/1) and olive {(5YR 5/3},
- - | moist, contains rounded pebbles of yellow sandsione and flat
. <| rounded shale pebbles, wet at contact with shale, no petroleum
- b odor.
8470 17-18 ft. MANCOS SHALE (Km):
- - Sump/Ead grayish black (N/2), hard, dry.
= 18-19 ft. P
1 Total Depth 19,0 ft.
i | 6485

» U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DURO01-0859

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1227099.92

DATE DRILLED _ 08/22/2000

LOCATION DURANGO, CO EAST COORD. (FT) _ 2306584.43 SURFACE ELEV. ( FT NGVD) _ 6490.89
SITE _ DURANGO MILL TAILINGS HOLE DEPTH (FT) _ 37.00 TOP OF CASING (FT) _ 6480.58
WELL NUMBER _ 0858 WELL DEPTH (FT) _32.00 MEAS. PT. ELEV. (FT) 6490.58
SLOT SIZE {IN) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) {IN) _ 6.0
SURFACE CASING:
BLANK CASING:  2in. PVC Sch 40 031 o 220 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 245 fo 315 SAMPLING METHOD _ GRAB
SUMP/END CAP: 2in. PVYC Sch 40 315 fo 320 DATE DEVELOPED
SURFACE SEAL: Concrete 0.0 to 20 WATER LEVEL (FT BGS)
GROUT: Enviroplug 2.0 to 135 LOGGED BY _ Kautsky, M.
SEAL: Bentonite Pellets 145 to 180 REMARKS _ 30-70 sand pack from 13.5 to 14.5 fi.
UPPER PACK: 30-70 Sitica Sand 1.0 to 200
LOWER PACK: 10-20 Silica Sand 200 to 37.0
S| O|_w g ©
£o >z 25| uw |E To
& @ ‘-_',J = 9 3 T o WELL DIAGRAM T 0 LITHOLOGIC DESCRIPTION
aff|m T @ 8 E ) —n %
~ L u
- | gagn- Concrete 4 i_. : 0-2 ft. SANDY SILT (ML); light brown (7.5YR 6/6), loose, dry.
5 - : 3 \§< 2-18 fi. FILL; smelter slag, dark gray (7.5YR N 4/0), vilreous, hard,
- N \ dl'y. )
L 5 — — L
R - 6485 571 @% \
: : : -m\ §l— Enviroplug
:_10__ i \ PVC Sch
L e480 § ‘\\ 4
8 N 1 NN \\ 30-78
- - - | [ e—— Siica
L 5—] - Sand
[ o adka 1517 1 Bentonite
- 1 T Pellets
: : : 30.70 18-26 fi. SILT‘{ CLAY (CL); very dark gray (10YR 3/1), medium
50 ] i ——— Silica thff, plzgstlc(i moist. ,
i 1 earo ] 20211t EE . Sand ecoming dark brown below 22.0 ft.
B - 7] ) s B 1620
- 1 n T e Sica
B _ . s I Sand
25— . PG
25-26 ft. (i .
- 6455j EE — &?{23" .% < 35T GRAVEL (GW), coarse gravel with littie ines (~10%),
B N | - TR Wrap . " > | fines fraction is moslly dark brown (10YR 4/3) sand, moist.
I~ N ] 2820 ft. EE . E . .Q- Saturated below 27.0 fi. and contains clayey matrix.
3 4 | "
] - Y ud ' +
—30 aa50 sasin (%] HH 30-37 t. MANCOS SHALE {Km):
3 N - SHALE; gray (10YR 5/1), weathered and moist ta 31.0 fi. then dry
- 1 7] : and hard to 37.0 fi.
— 35— -
R - 6455
N . Total Depth 37.0 ft.

 J.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG DUR01-0860

PROJECT UMTRA GROUND WATER

SURFACE ELEV. { FT NGVD) _ 6505.23

LOCATION DURANGO, GO

BIT SIZE(S) (IN) _ 6.0

SITE _ DURANGO MILL TAILINGS

DRILLING METHOD ROTASONIC

WELL NUMBER _ 0860

SAMPLING METHOD _ GRAB

WATER LEVEL (FT BGS)

NORTH COORD. (FT) _1227511.39
EAST COORD. (FT) _ 2305489.35

LOGGED BY  Kautsky, M.

HOLE DEPTH (FT) _37.00

REMARKS

DATE DRILLED __09/22/2000

= - -
gao|sz|2E w =
a@ L2105 2 | L
Uk o = 74
ok |¥E|®8| 2 | ©

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

B I : 35 W
fm 5 et

— 15— gagp— -
- | 15171 W :

1 0-24 fi. COLLUVIUM (Qe):

1 SANDY SILT (ML), dark gray brown (2.5YR 4/2), moist, dense with 20% angular

| sandstone rock fragments to 1 inch diameter, sandstone clasts are yellow brown (10YR
1 5f4), and deeply weathered.

{24280 ALLUMIUM (Qal):

GRAVEL (GW), coarse, yellowish brown (10YR 5/4), dense, dry, and moist, gravel clasts
are rounded and consists of crystalline lithologies.

—20— 6485

25— o0 ] '_.

[ <97 8480 ] YT Y
- i 5271 A .‘ J
- 4 e ®
I . Al
o 1 N 28-30 1t @

—30— 6475

35 g470-

28-37 ft. MANCOS SHALE (Km):
SHALE; dark gray (N4/0), hard, dry.

Tota! Depth 37.0 ft.

2 U.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG DUR01-0861

PROJECT UMTRA GROUND WATER SURFACE ELEV. ( FT NGVD) _ 6521.55
LOCATION _DURANGO, CO BIT SIZE(S) (IN) _ 6.0

SITE  DURANGO MILL TAILINGS DRILLING METHOD ROTASONIC
WELL NUMBER _ 0861 SAMPLING METHOD _ GRAB

NORTH COORD. {FT) _1226984.26 WATER LEVEL (FT BGS)

EAST COORD. {FT} 2306193.58 LOGGED BY _ Kautsky, M.

HOLE DEPTH (FT) _67.00 REMARKS

DATE DRILLED _ 09/21/2000

— o o o
T A > - = [
FQ > = H] z
a@m w955 g | @ | GRAFHC LITHOLOGIC DESCRIPTION
a E w - m 8 % o5
N 1020 fi. GOLLUVIUM (oY
[ . 6520 1 SANDY SILT (ML), metiled, very dark broewn (10YR 2/2) and dark yellow brown (10YR

44), moist, medium dense, contains ~30% angular sandstone clasts, olive gray (5Y 4/2),
1 soff and weathered, derived from Point Lockout Sandstone,

_—15__ 4 1417 . @
6505 .

—20— = 1 5630 T SANDY SILT (ML, dark brown (10 YR 373), moisl, medium dense, below 20 Tt
[~ 1 ss00- 4 the material is uniformly dark brown (10 YR 3/3) and gravel/rock fragments are absent.
] . 2271, .

—25— ] @ :

[ | saes] :

30— - 3050 ft. COLLUVIUM (QCYTERAGE ALLUVIUM (Qt):

- 1 84z SANDY GRAVEL (GW); mottled, red yellow (5 YR 6/6), dark yellow browm (10 YR 4/4),

and subrounded, dark brown (10 YR 3/3), moist, dense, subrounded, contains reck
fragments of granodiorite, all sizes up to boulder, colluvium (Qt) <10% fines, terrace
alluvium (Qt).

__35__ 4 3437 it @
6485

e U.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG DUR01-0861

PROJECT UMTRA GRCUND WATER BOREHOLE NUMBER 0861
SITE DURANGQO MILL TAILINGS DATES DRILLED 09/21/2000
Continusd from Previous Page
~| O|l_w| d
Ea|ls=|zE| o | &
FO| > = w =
oo | LQ 05| F | @ | GRAPHIC LITHOLOGIC DESCRIPTION
W | o Z 23 < > LOG
QL) k| %ol § | W
] 2l XA
| ] ses0-] " ""' LY
L] s’y .o
- 4] Lo Q.
- - . L] .
[ ] A 42476 @; ‘." s
‘. .. 45 ft. increasing moisture and fines below.,
N 2d ¥
| B 84754 . ‘- ., .
B i 7 .o. I‘o.
-1 e
—50— L ) . .
N s b W, 5_0-53 f@. clean, coarse gravel (GW), ne fines, composed of various Precambrian
| 1 sero] - @' °g.® litholegies up to 1.0 fi. diameter.
-1 b
L1 e e
i N | 2l Y
—55— * " g 3
-] 5465: . “‘
- ] | WY
| A . .. ", ‘I
i 7 4 58-57 it. MANCOS SHALE {Km):
— 60— ] SHALE; gray (5Y 5M), hard, dry.
[ ] saoo- —
RERCEU—
—65— |
: : 8455
| i 1 Total Depth 67.0 ft.
-70— ]
[ ] eas0-
—76— ]
| eaas
—80— |
| | eas0-

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLCRADO PAGE 2 OF 2 04/20/2001




BOREHOLE LOG DUR01-0862

PROJECT UMTRA GRCOUND WATER SURFACE ELEV. { FT NGVD)} _6514.75
LOCATION DURANGOC, CO BIT SIZE(S}{N) 8.0

SITE DURANGO MILL TALINGS DRILLING METHOD ROTASONIC
WELL NUMBER _ 0882 ‘ SAMPLING METHOD GRAB

NORTH COORD. (FT} _1226517.42 WATER LEVEL (FT BGS)

EAST COORD. (FT) 2306598.61 LOGGED BY _ Kautsky, M.

HOLE DEPTH (FT} _ 57.00 REMARKS

DATE DRILLED _ 09/20/2000

— o @ a

FO|>5|25| w | B

b B G2|35| 7 | @ |crenc LITHOLOGIC DESCRIPTION

L "E|"8| § | ©

i S 1050 Tt. COLLUVIUM (Qo):
B ] - -] SANDY SILT (ML); dark brown (7.5YR 3/2), fine, compacted, moist, dense.
:_5__ 6510 461 2 ) .
_ - 11 5. contains light olive brown (2.5YR 5/4) coated clasts, angular rock fragments up to 2
B 7 1 ;1 inch diameter,
'_10_' 8505 -
| .| 6500 . - .
15 | 1aeft @ . 1 15 fi. grading to very dark gray (2.5YR 3/0).

20— 6495 =

o5 6490 2426 fL. {%

1 251t. grading to mottled very dark gray brown (2.5Y 3/2), yellowish red (5YR 5/8) with
.1 medium plasticity, moist, medium dense.

- 30— 6485

|35 8450— 34-36 fL w

35 ft. motlled very dark gray brown (10YR 3/2) and yellow brown (10YR 5/8) with gravel,
-1 slight plasticity-gravel fragments are angular, fine grained sandstone.

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADLO PAGE 1 OF 2 04/20/2001




BOREHOLE LOG DUR01-0862

PROJECT UMTRA GROUND WATER BOREHOLE NUMBER 0862
SITE DURANGO MILL TAILINGS DATES DRILLED 08/20/2000
Continued from Previous Page
| Ol_w| -
Id|ls=2izE| o | &
D= 2 W =z
ho G285 4 o | eREee LITHOLOGIC DESCRIPTION
L [o] =

ol £|®ci z |U
__45_: 5470: ] 44t dritling becomes harder.
i i N asast | Vo
i h : 1 48 fl. encountered a large ~2.0 ft. diameter clast of yellow (10YR 7/6) fine grained, deeply
B 7 6455 .} weathered sandstene, slightly moist, light brownish gray (10YR 6/2), dry.
50 i £0.57 ft. MANCOS SHALE (KmJ:
- SHALE; gray (40YR 5f1), dry, hard.
- - N 52-56 fi. @
55— 6480
0 Total Depth 57.0 f.
50— 6455
55— 8450
70— 8445
75— 6440
80— %4357

U.S. DEPARTMENT OF ENERGY!| o1cr 5 oF 2

GRAND JUNCTION CFFICE, CCLORABO
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MONITORING WELL COMPLETION LOG DUR01-0863

PROJECT UMTRA GROUND WATER NORTH COORD. (FT)

122628204

DATE DRILLED _ 08/21/2000

LOCATION _DURANGOC, CO EAST COORD. (FT) _ 2306750.05 SURFACE ELEV. ( FT NGVD} B6513.56
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) _ 74.50 TOP OF CASING {FT) _ 6513.32

WELL NUMBER _ 0863 WELL DEPTH (FT) _68.00 MEAS. PT. ELEV. (FT) _6513.32

SLOT SIZE (IN 0.020
WELL INSTALLATICN INTERVAL {FT) BIT S]ZE(S)((!IJ) 8.0

SURFACE CASING:

BLANK CASING: 2 in. PVC Sch 40 024 to 58.0 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 58.0 to 675 SAMPLING METHOD _GRAB

SUMP/END CAP: 2 in. PVC Sch 40 67.5 to 680 DATE DEVELOPED

SURFACE SEAL: Concrete 0.0 to 2.0 WATER LEVEL (FT BTOC)_60.0 on 08/21/2000
GROUT: Envirop_lug 2.0 to  49.0 LOGGED BY _ Kautsky, M.

SEAL: Bentonite Pellets 505 to 541  REMARKS _ 30 -70 sand pack from 49.0 to 50.5 ft.
UPPER PACK: 30-70 Silica Sand 541 o 562

LOWER PACK: 10-20 Silica Sand 66.2 fo 680

5| Blowi g o

ERl=2 (2B u B 0

& [0_3 W 9 35 g § WELL DIAGRAM L o] LITHOLOGIC DESCRIPTION

A |Y- (@@ i — &

= L [5) a(,} | U]
B s | il 087 it COLLUVIUM (Qe):

B N N [N — Concrete .. -1 SANDY SILT (ML); mottled dark gray brown (10YR 4/2) and yeliow
- :] i < \\< - -{ brown (10YR 5/8) with angular sandstene rock fragments, maist,
- m\ - - dense colluvial deposits. Conlains hard, angular, pale clive {(6Y
| 8510+ \ B ] 8/3) sandstone fragments derived from the Paint Lookout
. - 36t @\ - ;1 Sandstone farmation.
i B Gsosi \ C Sch B
—10— ] ——\ % s
i 7 es00-] 10-16 1. @§ § -
15 ] _§ § :
[ ]| edos] § :
—20— i B
7 e4g0- . =
F 5 5; - 23.26 ft. @\ \ =
1 | -1 | W—— Enviroplug[.
| ] s4es [
Lao-] ] N R E
7] e480 | \ B
— 35— ] 3435 ft. w B
[ ] 45 § =

] 75

2 U.S. DEPARTMENT OF ENERGY

GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR01-0863

PROJECT UMTRA GROUND WATER WELL NUMBER 0863
SITE DURANGO MILL TAILINGS DATES DRILLED 08/21/2000
Continued from Previous Page
| @l_wi o o

EB >335 a |Z o

& oS | G5 T i WELL DIAGRAM o LITHOLOGIC DESCRIPTION

B ldg|ag| 3 |% &

= . Q by
| i N
- - ] 4945 %
[ | ea70-
45— )
| | 8465 N 3070
| =n—] N ~4— Silica
i 50 | : 00 P Sand
= E B Bentonite |
= . 7 Peltets
i | s480
557 - 64-57 .
| edns— e
R 1020 :
W—GO—M - T g[:,f: 2] 801t increasing clay or plastic silt content.
- 7 0.020"
| . T I — Wire
B _| 8450+ - Wrap
R ge Tt w T *] 6567 ft. colluvial deposit is wet.
] 4 = ————1 57.74.5 1. MANGOS SHALE (Km};
6445 SHALE; gray (N 5/0), deeply weathered, moist, weathered zone

- 20 1 i extends 10 70.0 ft. Bedrock is dry, hard.
- m T Native
n 1 soffill
B B = 71741t @
- — 6440_ | I
L 75— : Total Depth 74.5 1t
[ ] 435
— 80— i
7 esa0
—85— i
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BOREHOLE LOG DUR01-0864

PROJECT UMTRA GROUND WATER SURFACE ELEV. { FT NGVD}
LOCATION _DURANGO, CO ' BiT SIZE{S) {IN) _6.0
SITE DURANGO MILL TAILINGS DRILLING METHOD ROTASONIC
WELL NUMBER 0864 SAMPLING METHOD GRAB
NORTH COORD. (FT) _1226520.00 WATER LEVEL (FT BGS)
EAST COORD. (FT) _ 2307643.00 LOGGED BY  Kauisky, M.
HOLE DEPTH (FT) _ 27.00 REMARKS
DATE DRILLED
<1 @l_wl d
Ta|w3 [ = E
EO|>2 |2 w =
no|G21095) ¢ | B | EEC LITHOLOGIC DESCRIPTION
w Q =
a E E m o % w
! ] 7] 0-2 fi. SANDY SILT (ML); brown {7.5YR 4/2), slightly moist, loose.
[ ] AP AT T2t SILTY SAND (SM); fight yellow brown (10YR 674).
i N sV 50 TERRACE GRAVEL (Qty
B h . ." *a .‘ SANDY GRAVEL (GW), red brown (5YR 4/4), loose, dry, 30% sand, gravel consists of
- 5 — A .‘. a hard, Precambrian rounded clasts
- g .9
] [ RN
- - .. [ 1 o.
L . 2 AR
| 10— . ‘- ., ..-
—————1 10-27 ft. MANCOS SHALE (Km}:
F s SHALE; gray (5Y 6/4) hard, dry.
[ 1061 @ Sample of Mancos fram cutting bit collected at 27.0 ft.
15— —————-——1 Abandoned the hole.
20— —————
: : 2627 . @ ——EE—
R | Total Depth 27.0 ft.

e | S DEPARTMENT OF ENERGY
€S GRAND JUNCTION OFFICE, COLORADO

PAGE 1 OF 1
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BOREHOLE LOG DURO01-0865

PROJECT UMTRA GROUND WATER SURFACE ELEV. ( FT NGVD)} _ 6500.63
LOCATION DURANGO, CO BIT SIZE(S) (IN) 6.0
SITE DURANGO MILL TAILINGS DRILLING METHOD ROTASONIC
WELL NUMBER _ (0885 SAMPLING METHOD
NORTH €OORD. {FT) _1227289.69 WATER LEVEL (FT BGS)
EAST COORD. (FT) __2307100.83 LOGGED BY _ Miller, D,
HOLE DEPTH (FT) __ 17.00 REMARKS
DATE DRILLED _ 1Q/17/2000
| @l|l_w| &
T -5 = - =
F0 el ® w =
oo \Lg 55| g | | CRAHC LITHOLOGIC DESCRIPTION
ol | B ™8| 2 | @
YLy 0-3ft TOPSOIL; brown o dark brawn with organic debris, mixed with some graval.
B | 8seo g\‘_f slifﬂ
-1 AT
i 7 | 347, FILL; roadbase,
K 7] 4-7.5ft. FILL; sandy, silty, topscil, clean, brown, dry.
L 5 —
6485
| - 7.5-17 ft. MANCOS SHALE (Km):
T SHALE; gray (N 5/0) deeply weathered and fractured shale, dry.
10— |
64%0—
K ] 11-17 ft. becomes gray {(10YR 5/1) dry, hard.
15—
| | B4m5—
i i Tolal Depth 17.0 1L
20— |
5480

= U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

PAGE 1 OF 1
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MONITORING WELL COMPLETION LOG DUR01-0866

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) _12276894.25 DATE DRILLED  10/17/2000
LOCATION _ DURANGO, CO EAST COORD. (FT) _2306437.87 SURFACE ELEV.{ FT NGVD) 6481.15
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) _27.00 TOP OF CASING (FT) 6483.32
WELL NUMBER _ 0866 WELL DEPTH (FT) _22.00 MEAS. PT. ELEV. (FT) _ 6483.32
SLOT SIZE (IN) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _6.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 217 to 120  DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 120 to 215  SAMPLING METHOD _GRAB
SUMP/END CAP: 2 in. PYC Sch 40 2156 to 220 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: LOGGED BY _ Miller, D.
SEAL: Bentonite Pellets 0.0 to 886 REMARKS
UPPER PACK: 30-70 Silica Sand 8.6 to  10.0
LOWER PACK; 10-20 Sifica Sand 100 to 270
5| Bl.e| @ Q
F2 |5z |26 w | To
& m | W= 9 S % E WELL DIAGRAM % o LITHCOLOGIC DESCRIPTION
of |o £ @ z 0 %
B 7 LoD 0417 f. SANDY SILT (ML), light brown (7.5YR 6/6) loose, poorly
[ ] 6480 PVC Sch - ?ﬁrted with ~25% large gravel fragmenits to 2 inches, dry, possibly
7] 40 1
; Benfonite
5 :l Peliats
B - 8475—
L ~| N
— 10— -
— - 6470
—15— B
[ 7] B485 1617 . ;
| 7 17-18.5 fi. SAND (5P), well sorted, <5% gravel, mottled colering,
N N J_fines ~ 20% fine to medium grained.
- N :] . b 18.5-21.5 . ALLUVIUM (Qal):
20— * . ~' GRAVEL (GW); brown {7YR 6/6) rounded to well rounded gravels
|- . - ', 'Y to 2 inches with ~ 50% sands and <5% silt, very poorly sorled.
B460 -
3 — . 21.5-27 ft. MANCOS SHALE (Km):
- . _ 22731t SHALE; wealhered, wet.
| | i 22-27 ft. tayer becemes gray, hard, dry.
—25— -
B 1 6455
I Total Depth 27.0 It
—30— -
B - 6450
[— 35— -
- -1 6445

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0592

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1222224.684  DATE DRILLED _ 05/09/1530 to 05/22/1980

LOCATION DURANGO, CO EAST COORD. (FT) _2307502.64 SURFACE ELEV. ( FT NGVD) _ 6542.9C
SITE _DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 198,00 TOP OF CASING (FT) 6544.80
WELL NUMBER _ (0582 WELL DEPTH (FT) _ 140.0¢ MEAS. PT. ELEV. (FT} _6544.90
SLOT SIZE {IN) 0.050
WELL INSTALLATION INTERVAL (FT) EIT SIZE(S) {IN)
SURFACE CASING:
BLANK CASING:  2in. PVC -20 to 80.0 DRILLING METHOD
WELL SCREEN: 2in. Slotted PVC 80.0 to 140.0 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS} 36.0 on 05/18/1890
GROUT: Cement Grout 0.0 to  30.0 LOGGED BY _T. Jackson
SEAL: Bentonite 300 to 700 REMARKS BOR #DH-118
UPPER PACK:
LOWER PACK: 8-12 Silica Sand 700 to  198.0
=t a|l_wi d 0
&J m u_f = 9 35 % p WELL DIAGRAM 39 LITHOLOGIC DESCRIPTION
a E_ i L}Ts:, m 8 a:g K] ||—'"1 o
_ }// s G-15 ftt. QUATERNARY ALLUVIUM (SC), Claysy sand with gravel
) N #1 and cobbles. About 55% coarse to fine, angular to sub-angular
8540 : 77 sand; about 25% fines with low to medium plasticity. About 20%
- - 7 7] coarse to fine, angular to subangular gravel, trace of cobbles,
-—1 / 74 maximum size 756 mm.
ik A
7 ess0-d Y
i i - #-—— Cement /
| i 156-33.6 ft. QUATERNARY TERRACE, GRAVEL WITH COBBLES
E (GC), Poor recovery consists of about 70% coarse to fine, hard,
B N subangular to subrounded gravel
7 4
- PVC
6520
1
— 30— |
] 7 sst0- f,gé
B 7 : : : ;‘( 33-131.9ft. CRETACEQUS MENEFEE FORMATICN, Interval
N % x x x | consists of approximately 90% siltstone with 10% sandstone
B 7 | % x x x| interbeds.
X X X X
- -~ X X X X
- X X X X
— 40— Bentonite § : § :
7] X %X X X
- — a4
6500 X% %%
B 7 K OX XX
] XX X X
= - X X X X
i ¢k Xardssh SITANDCLAYNTERBED ~— 0 T
i 7 N X % % % | 46.8-173.1 K SILT AND CLAY INTERBED
X X X %
U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO PAGE 1 OF 4 06/02/2000




MONITORING WELL COMPLETION LOG DUR02-0592

0592

WELL NUMBER
DATES DRILLED

UMTRA GROUND WATER
DURANGO RAFFINATE PONDS

PROJECT
SITE

05/09/1990 to 05/22/1990

Continued from Previcus Page

08/02/2000

3 BN
= L
o | ©
oo
3 o
t : an|
: 14
G} Q.
(o]
b
2
= >
a ' GO
; RD
: Em
1 Z0
7 Em
o
xxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxi Ouw
S01 5 3 3 3 3 M3 5000303 XX 3 X KK XXX N K K K K 5 B X M K I K KX K KM X K 3 X K K XM KK K X N K K KK K K KKK XK Tm
DNHATHD 103303030360 K% KX X % 2 % K K KKK K XK K KX 3K 3K KX XK XXX %% X X 3K X K K XX X% X X 3 XX KKK X KX K KX K K] NW
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MONITORING WELL COMPLETION LOG DUR02-0592

PROJECT UMTRA GROUND WATER WELL NUMBER 0582
SITE DURANGC RAFFINATE PONDS DATES DRILLED 05/09/1980 to 05/22/1590
Confinued from Previous Page
1 ©l_w| g o
Eo | 5 £ w £ T
ad W 05| g |E| WELLDAGRAM %5 LITHOLOGIC DESCRIPTION
A |Tf |23 3 |8 5~
= L =z
i +113.1-113.3 1. SILTINTERBED
L . A131-115.8H COAL
- 115.8927.9 K. CARBONACECUS SANDSTONE™
—120—
" | ssz0 | 121,9-722.7 ft. TERTIARY ANDESITE DIKE :
|- . A22.7- .23 7 fi. CARBONACEOUS SANDSTONE —
4 123.7-126.3 ft. TERTIARY ANDESITE DIKE
i | - [\ 126.3 _é"5ﬂ coaL T -
- -1 126.5-129.3 ft. CARBONACEQUS SANDTONE ~
30— 129.3-132 . TERTIARY ANDESITE DIKE -
" 7 410 "W.131.8-132 fl. GLAY FAULT
- a - +1 132-138.7 . CRETACEQUS POINT LOOKOUT SANDSTONE,
i | Sandstone with siltstone interbeds, sandstone with approximately
B 4 90% sandstone and 10% silistone,
7 T-141.2 /. E
| 140- 138.7-141.2 . CLAYSTON
» 4 141.2-198 ft, CRETACEQUS POINT LOOKOUT SANDSTONE,
8400 Sandsfone with siltstone interbeds, sandstone with approximately
B . 90% sandstone and 10% siltstone.
—1 50—
[ ] B83%0—
—160—
[ 1 8380—
—1 70
i i 6370

» U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0592

PROJECT UMTRA GROUND WATER WELL NUMBER 0592
SITE DURANGO RAFFINATE PONDS DATES DRILLED 05/09/1980 to 05/22/1990
Continued from Previous Page
| &l_w o Q
FO|>p 125 uw |k To
%1 M ﬂ = g 3 & w WELL DIAGRAM a o) LITHOLOGIC DESCRIFTION
of | @ | 8 % ) &
—180— |
i | s3s0-
1904 |
i | sas0-]
. A Tolal Depth 198 fi.
200
] 1 6340
210 i
i 7 G330~
220 |
| | 6320
230 |
i 7 eato ]
240 )
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MONITORING WELL COMPLETION LOG DUR02-0593

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) _1223308.61 DATE DRILLED _ 03/09/1990 to 03/14/1890

LOCATION DURANGO, CO EAST COORD. (FT) _ 2308351.43 SURFACE ELEV. ( FT NGVD) _ 6473.70
SITE _DURANGOQ RAFFINATE PONDS HOLE DEPTH (FT) _ 38.80 TOP OF CASING (FT) _ 6473.80
WELL NUMBER _ 0593 WELL DEPTH (FT) _38.80 MEAS. PT.ELEV. {FT) _ 6473.80
SLOT SIZE (IN) _ 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) {IN)
SURFACE CASING:
BLANK CASING: 2 1in. PVC 01 to 188  DRILLING METHOD
WELL SCREEN: 2 in. Slotted PVC 188 to 38.8 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL {(FTBGS) 21.0 on 04/06/1990
GROUT: Cement Grout 0.0 te 5.0 LOGGED BY _ T. Jackson
SEAL: Bentonite 5.0 to 10.0 REMARKS BOR#DH-117
UPPER PACK:
LOWER PACK: 8-12 Silica Sand 100 to 388
5| B w a o
oo |Ws (O5 . = WELL DIAGRAM &3 LITHOLOGIC DESCRIPTION
Belms |s0] 2 3% &~
O ' o = — @
\& 0-3.5 ft. FILL (CL-CH), Graveliy lean to fat clay with sand.
[~ N ) —— Cement
- o 8470 PVC 3.5-7.7 . GUATERNARY TERRACE (GC), Cobbles with clayey
| i gravel and sand.
| . Benlonite [LA4=0 2
] 7.7-20.2 ft. CRETACEOUS MENEFEE FORMATION, Sandstone
10 - with approximately 35% sillstone interbeds, Contacls are
0 gradational.
R 4 .
_ O I 8-12 Silica| - ;
- 4 B4B0 e B paml ilica)
20— . I
° .. (@R GO - |
I~ - T Looos il 21.4-26.6 1. SANDSTONE, with approximately 35% siltstone.
© 77717 7| Confacts are gradational.
a | 6450
| | N 0.050" "7 286-388SANDSTGNE — T - 7
Sletted |21 0
—30— 7 BVC it
B | 65440 g
40 ) Total Depth 38.8 fi.
L | 6430
I

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0594

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT)

1223821.11 DATE DRILLED _ 03/07/1990 to 03/08/1980

LOCATION DURANGO, CO EAST COORD. (FT) _2308320.14 SURFACE ELEV. ( FT NGVD) _ 6472.70
SITE _ DURANGQ RAFFINATE PONDS HOLE DEPTH (FT) _ 38.50 TOP OF CASING (FT) _6472.80
WELL NUMBER _ 0594 WELL DEPTH (FT) _ 38.50 MEAS. PT. ELEV. (FT} _6472.80
SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL {FT) BIT SIZE(S) {IN)
SURFAGE CASING:
BLANK CASING:  2in. PVC 01 to 85  DRILLING METHOD
WELL SCREEN: 2 in. Slotted PVC 8.5 to 2385  SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 18.4 on 03/07/1990
GROUT: Cement Grout 0.0 te 4.0 LOGGED BY _ T. Jackson
SEAL: Bentonite 4.0 to 7.0 REMARKS BOR#DH-116
UPPER PACK:
LOWER PACK: 8-12 Sitica Sand 7.0 to 385
| @|_w af 3!
0 | > 5|28 w = I
& m lﬂ = g 3 = w WELL DIAGRAM %o LITHOLOGIC DESCRIPTION
0 E LE | 0 Q = é -
= o O % [t (O]
- IA7A7 24 0-0.07 ft. QUATERNARY ALLUVIUM (SC), No core recovery,
B . Cement interpreted from surrounding surficial deposits consisting of clayey
6470 BVC sand with gravel.
- - 0.7-38.5 ft. CRETACEOUS MENEFEE FORMATION, Sandstone
- e with approximately 10% sillstene interbeds, contacts are
L] Bentonile |- - gradationat,
k 812 Silica)
—10— . Sand
" | e460
- 20— |
[ | s4s0 = 0.050"
- . = Slotted
~ = PVC
] =
—30— | =
- ] s440-] : % :
L 40 —| ) Total Depth 38.5 ft.
[ 7| s430
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MONITORING WELL COMPLETION LOG DUR02-0595

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) _1224569.40  DATE DRILLED _ 02/13/1890 to 02/15/1980

LOCATION DURANGO, CO EAST COOQRD, {FT} 2307237.60 SURFACE ELEV. ( FT NGVD) _ 5453.74
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT} _ 61.00 TOP OF CASING {FT) _6455.74

WELL NUMBER __ 0585 WELL DEPTH{FT} _53.00 MEAS. PT. ELEV. (FT} __6455.74

SLOT SIZE (IN} _ 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) {IN)

SURFACE CASING:

BLANK CASING: 2 in. PVC 20 to 21.0 DRILLING METHOD

WELL SCREEN: 2 in. Siotted PVC 210 to 510 SAMPLING METHOD

SUMP/END CAP: DATE DEVELOPED

SURFACE SEAL: WATER LEVEL (FT BGS) 13.6 on 03/05/1890
GROUT: Cement Grout 0.0 to  13.0 LOGGED BY _T. Jackson

SEAL: Bentonite 13.0 to 182 REMARKS BOR#DH-113

UPPER PACK:

LOWER PACK: 8-12 Silica Sand 162 to  51.0

=51 Bl wm]| &8

Lo | al25 | u =

& ]:_n Ws 9, 5 g ju WELL DIAGRAM LITHOLOGIC DESCRIPTION

an, w [ o 8 z & ,—l—-|

R 0-3ft. FILL (GC), A dozer scraped quaternary alluvium consisting
i 7 of clayey gravel with sand, cobbles, and boulders forming a drill pad
§ — 8450 for the drill rig. Peor recovery.
= . E ¢ 3-14.3 ft. JUATERNARY/RECENT STREAM FILL AND
| N | of Cemen MAN-MADE FILL (GC), Undifferentiated, clayey gravel with sand
10— N PVG and cobbles, poor recovery during drilling.
- - 6440 .
] | Bentenite [ 14.3:61 ft. CRETACEQUS POINT LOOKGUT SANDSTONE,
| Siltstone with approximately 10% sandstone inlerbeds.

— 20— T
- o 6430 812 8iica|
| | . LT sand .
—30— T
L ss20 i 0.050"
u - T = Slotted
| N - N = PVC
40| | R oo [
I
—50— T
- - 5400
—60— - R
B = E Total Depth 61 #.
- - 8380—
70— n
B - 6380

| ) S DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0596

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) _1223864.00 DATE DRILLED _02/07/1990 to 02/09/1980

LOCATION DURANGO, CO EAST COORD, (FT) _ 2307854.00 SURFACE ELEV. { FT NGVD) _ 6466.70
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 78.60 TOP OF CASING (FT) 6468.50
WELL NUMBER 0596 WELL DEPTH (FT) _60.40 MEAS. PT. ELEV. (FT} _ 6468.50
SLOT SIZE {IN} _ 0.050
WELL INSTALLATION INTERVAL {FT) BIT SIZE(S) (IN)
SURFACE CASING:
BLANK CASING: 2 in. PVC 18 to 186  DRILLING METHOD
WELL SCREEN: 2 in. Slotted PVC 18.6 fo 58.6 SAMPLING METHQD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FTBGS) 7.0 on 02/08/1980
GROUT: Cement Grout 0.0 to 5.0 LOGGED BY _ T. Jackson
SEAL: Bentonite 5.0 to 88 REMARKS BOR#DH-112
UPPER PACK: 8-12 Silica Sand 86 to 84.0
LOWER PACK: Bentonite 840 to 69.0
! Ol|l_w o
£ >z 26 y |=
BJ' m ﬂ = 9 3 & ,li' WELL DIAGRAM LITHOLOGIC DESCRIPTION
fal E W | @ Q E Eﬁ —
~ 2 © b |
L N 7 N =<3 0-0.8 i. QUATERNARY TERRACE (GC), Clayey grave! and
L 1] e Coment :[\oobbles from nearty exposures.
L . 7 v e 11} 0.8-78.6 . CRETACECUS POINT LOOKCUT SANDSTONE,
[ | 5480 = Bentonite |- - 2| Siktstone with interbedded sandstone and shale,
—10— ] RS
C ] = - —~+—— PVC
i 7 8450
20 - 8-12 Sifca| .
2 ] -1 Sand L
i T 6440
- i 0.050"
- 30— _ Stotted
| ] ] PVC
i U
40— ]
3 7 s420—
—50—
i ] 8410
—60~{
B ] 6400: Bentonite |1 12 0!
—70— ] SRR
- - @12 8ilica’ 11
I g T saa |
i 7] 6390 R I PR
—80— ] Totat Depth 78.6 fi.
i ] 6380
—90— ]
i i 6370
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MONITORING WELL COMPLETION LOG DUR02-0597

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) _1224315.19 DATE DRILLED _02/02/1980 to 02/05/1980

LOCATION DURANGQC, CO EAST COORD. (FT) 2307956.36 SURFACE ELEV. ( FT NGVD) _ 6465.33
SITE _DURANGO RAFFINATE PONDS HOLE DEPTR {(FT} _ 78.00 TOP OF CASING (FT) 6469.25
WELL NUMBER _ 0597 WELL DEPTH (FT) _ 64.60 MEAS. PT, ELEV. (FT) _ 64698.25
SLOT SIZE (IN} 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN)

SURFACE CASING:

BLANK CASING:  2in. PVC 392 to 180  DRILLING METHOD

WELL SCREEN: 2 in. Slotted PVC 180 to 58.0  SAMPLING METHOD

SUMP/END CAP: DATE DEVELOPED

SURFACE SEAL: WATER LEVEL (FTBGS) 16.2 _on 02/07/1980
GROUT: Cement Grout 0.0 to 8.0 LOGGED BY _ T, Jackson

SEAL: Bentonite 8.0 ta 18.0 REMARKS BOR#DH-111

UPPER PACK: 8-12 Silica Sand 180 to 620

LOWER PACK: Bentonite 62.0 ] 68.0

~ 8|_w fa]

Eol=3|z5! o |E

ELJ o '-_1,1 = g 3 T o WELL DIAGRAM LITHOLOGIC DESCRIPTION

Ak | b | @Q = ]

= 1y [} % ||—'|

L] . N Cement 0-78 . CRETACEOUS POINT LOOKOUT SANDSTGNE, Sillslone
| m B > with interbedded sandstone and shale.
i -| Bas0 PG
—10— 7 :
[ ] b Bentoniite |- -

| | s450- h 4 o

— 20— ]

B i X
[ 7 sad0] B == arzsiicd

- -12 Silica) . .

. 4 '-'.'T‘ Sand
[ 8430 S == 0.050"
= - v - Slofted
— 40— ] PVC

. Y

P

[ 7 eato]
T
i : 6400: Bentonite
i ] 8-12 Stiical -
: : 5390_: - o Sand .
[0 S Total Deplh 78 1.
[ ] e300
90— ]
[ ] earo-]

— U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0598

PROJECT _UMTRA GROUND WATER NORTH COORD. {FT) _1223450.90

DATE DRILLED _ 01/23/1580 to 02/01/1990

LOCATION _DURANGO, CO EAST COORD. (FT) _ 2308010.79 SURFACE ELEV. { FTNGVD) _B475.00
SITE _DURANGO RAFFINATE PONDS HOLE DEPTH (FT}  128.50 TOP OF CASING (FT} _6479.00
WELL NUMBER 0598 WELL DEPTH (FT} 102.30 MEAS. PT. ELEV, {FT) _ 6479.00
SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN)
SURFACE CASING:
BLANK CASING:  Zin. PVC 40 to 682  DRILLING METHOD
WELL SCREEN: 2 in. Siotted PVC 66.2 to 98,2 SAMPLING METHOD
SUMP/END CAP: DATE DEVELQPED
SURFACE SEAL: WATER LEVEL (FTBGS) 16.4 on 01/31/1980
GROUT: Cement Grout 0.0 to 440 LOGGED BY T. Jackson
SEAL: Bentonite : 440 to 53.0 REMARKS _ BOR # DH-110; Well has 2 Bentonite
UPPER PACK: 8-12 Silica Sand 53.0 to 995  geals from 44-53 ft. and 99.5-104 ft.
LOWER PACK: Bentonite 995 to 1040
iy . 8 W Q (&)
Foi>2i3b| o | To
& o S = 9 ) % g WELL DIAGRAM T ] LITHOLOGIC DESCRIPTION
a E w t @ (o_) % w 7 %
i N 95 0-11.3 fl. QUATERNARY TERRACE (GC): Predominanily clayey
| i gravel with cobbles and boulders,
4 o >
i ] 6470 —
B - w-—— Cament
107 Aé
- PVC XX 713713 f CRETACEOUS MENEFEE FORMATION
- 25 X% 11.347.4 . SILTSTONE. with miner sandstone.
- - X X ¥ X
8460 X X % X
- " 474-83%. coAL T T
20— 19.3-21.7 ft. SILTSTONE, with minor sandstone.
-] i TT7} 21.7-71.3 ft. SANDSTONE, wilh siltstone interbeds.” o
3 ] B450 —
30— |
i l 6440
] ] B430—

Bentonite

—

u.s. DEPARTMENT‘O'F ENERGY

GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0598

PROJECT UMTRA GROUND WATER WELL NUMBER 0598
SITE DURANGO RAFFINATE PONDS DATES DRILLED 01/23/1990 to 02/01/$980
Conlinued from Previous Page
~| al|_w d
Ealsa|zE o |E
Q.o ﬂ = 9 =) a E WELL DIAGRAM LITHOLOGIC DESCRIPTION
HE |lmE |20 2 b
= L &) B
[ e o
— 60— | :‘: ':‘ - -l—-— g'a‘:dsm s
| sst0]
—70— =
L. ] = 71.5-84.7 ft. TERTIARY DIKE AND FAULT
. E=0 71.3-74.8 ft. ANDESITE DIXE
|| o0 =5 “I74p8ian CORELOSSZONE ]
80— — 0.050"
T g Slotted e
B -1 iy — PVC 81.4-85.8f GOUGEZONE
. = 81.8-8B3.8 A SILTSTONE - T
i N . 83.8-84.7 h. GOUGE ZONE B
i 63301 = §4.7-128.5 T CRETAGEOUS POINT LOOKOUT SANOSTONE,
7 ] = Interbedded sandstone and siltstone.
B n =
90— =i
[ ] sas0] —
100+ :
- _ 7 Benlonite | 0]
| 6370_ ......
110 g-;;?dSE}ica s

e —— U.-S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0598

PROJECT UMTRA GROUND WATER WELL NUMBER 0598
SITE DURANGO RAFFINATE PONDS DATES DRILLED __ D1/23/1990 to 02/01/1980
Continued from Previous Page
5| @l _w| d 2)
EQ =5 128 | y |Z =
002165 g |E| welLDacRraM 23 LITHOLOGIC DESCRIPTION
o
°E|"g %8] § |° g
6380
e R e I Eiets
i ] 6350 —
| 150 N Total Depth 128.5 ft.
i ) 65340—
qa0-] |
K i 8330
L150-|
i ] 6320—
160 |
i i 6310
170 |
i ] 6300

] S DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0599

PROJECT UMTRA GROUND WATER NORTH COORD. {(FT) _1223868.34  DATE DRILLED _ 02/21/1¢80 to 02/27/1990

LOCATION _DURANGO, CO EAST COORD. (FT) _ 2307628.31 SURFACE ELEV. { FT NGVD} __6510.20
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT} _68.50 TOP OF CASING (FT) _ 6514.08
WELL NUMBER 0589 WELL DEPTH (FT) _65.00 MEAS. PT. ELEV. {FT) _ 6514.08
SLOT SIZE {iN} _ 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN)
SURFACE CASING:
BLANK CASING: 2 in. PVC -3.88 to 350  DRILLING METHOD
WELL SCREEN: 2 in. Slotted PVC 350 to 650  SAMPLING METHOD
SUMPI/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FTBGS) 39.6 on 03/07/1990
GROUT: Cement Grout 0.0 to 17.0 LOGGED BY _ T. Jackson
SEAL: Bentonite 17.0 to 210 REMARKS BOR #DH-114
UPPER PACK:
LOWER PACK: 8-12 Silica Sand 210 to 685
- 0 [42] ]
Io|sz|35| g |E 20
& @ | W= 9 5 T i WELL DIAGRAM e s LITHCOLOGIC DESCRIPTION
a g w C @ 8 aif m — %

A 0-18.3 ft. QUATERNARY SLOPEWASH/FILL (SC). Clayey sand
#~1 with gravel and cobblss. Poor recovery consists of about 50%
4 coarse to fine, hard, subrounded fo subangular sand.

B 7] ] M——— Cement
—10— 6500
- ] BVC

19.3-68.5 ft. CRETACEQUS PCINT LOCKOUT SANDSTCNE,
Approximately 60% interbedded siltstone and approximately 40%
sandstone.

i 7 7 Benlonite (il
[—20— 8490 . % : i

_ I 8-12 Sfcal . ©
7] Sand :
30— 6480 - :
- 40— g470] DU
[~ 7] 7] 0.050"
50— 6460 Slotted
i n N PVC
[—60-— 8450
—70- 6440 Total Depth 68.5 ft.
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MONITORING WELL COMPLETION LOG DUR02-0600

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1223422.53

DATE DRILLED _ 03/01/1990 to 03/06/18290

LOCATION DURANGQO, CO EAST COORD. {FT) _ 2307707.91 SURFACE ELEV. ( FT NGVD) _ 6516.57
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _89.00 TOP OF CASING (FT) _6519.88
WELL NUMBER 0600 WELL DEPTH (FT) _87.00 MEAS. PT. ELEV.{FT) £6519.88
SLOT SIZE (IN} _ 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN)

SURFACE CASING:

BLANK CASING: 2 in.PVC 331 to 370 DRILLING METHOD

WELL SCREEN: 2 in. Slotted PVC 37.0 to 87.0 SAMPLING METHOD

SUMP/END CAP: DATE DEVELOQPED

SURFACE SEAL: WATER LEVEL (FT BGS) _48.3 on 03/07/1990
GROUT: Cement Grout 0.0 to 28.0 LOGGEDBY T.Jackson

SEAL: Bentonite 280 to 330 REMARKS BOR# DH-115

UPPER PACK:

LOWER PACK: 8-12 Silica Sand 330 to 870

| O|_w o Q

& E = 9 5 g “;J WELL DIAGRAM L Q LITHOLOGIC DESCRIPTION

ow w T @ 8 3 w rl——1 %
SR i ¢ 7 029 fi. QUATERNARY SLOPEWASHIFILL (SC), Undifferentiated,
N | ] “rAaa Ao Clayey sand with gravel, cobbles, and houlders.
i 7] es10
10— i —— Cement
- 1 6500:
- . i Ve
- 20 4
] 450 7
—30— i Rentonite |+ - . .- --| 29-88 i, CRETACEOUS POINT LOOKOUT SANDSTONE,
- b — o Siltstene with approximately 30% sandstone interbeds.
i 7] 8480
40— ]
i ] 6470: ) R
__50__ ! e §;1n2d51ﬁca R
B ] 6450
50— 7 0.050"
- . i Slotted
- . i FVC
B 7 6450
—70— i
i ] 8440:
— 80— ]
i ] g || B
—90— Total Depth 89 fi
B ] 5420:

GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0601

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1222756.26 DATE DRILLED _ 10/10/1982

LOCATION DURANGO, CO EAST COORD. (FT} 2308181.03 SURFACE ELEV. { FT NGVD) 6482.80

SITE _DURANGQO RAFFINATE PONDS HOLE DEPTH (FT) _ 183.00 TOP OF CASING (FT) 6493.10

WELL NUMBER 0801 WELL DEPTH {FT} _ 82.00 MEAS. PT. ELEV. (FT) 6493.10

SLOT SIZE (N} _ 0.050
WELL INSTALLATION INTERVAL {FT) BIT SIZE(S) (N) _ 5.63

SURFACE CASING:

BLANK CASING:  4in. PVC Sch40 .03 to 510 DRILLINGMETHOD CORE/ROTARY

WELL SCREEN: 4 in. Slotted PVC 510 to 810  SAMPLING METHOD

SUMP/END CAP: 4 in. PVC Sch 40 81.0 to 82.0 DATE DEVELOPED

SURFACE SEAL: WATER LEVEL {FT BGS) _35.3 on 04/18/1983

GROUT: Pea Gravel 0.0 to 310 LOGGED BY

SEAL: Bentonite Pellets 310 to 360 REMARKS

UPPER PACK:

LOWER PACK: 6-10 Silica Sand 360 to 82.0

| Bl_w]| d o

£ (=5 (38| u |Z =

am |y |05 § || WELL DIAGRAM &g LITHOLOGIC DESCRIPTION

W @2 @0 = &2

aL E s P i '| E Q

. / ] 0-30 FT. ALLUVIUM (SC), Undifferentiated deposit, to 30 feet
B i s 71 (assume clayey sand).
6450
—10— i
[ | ses0-d
1 ¢ Pea

- - Gravel
—20— L pvC
| a0
—30—) i 30-34 fi. GRAVEL (GM), Undifferentiated.
i T 6460 Bentonite
[ 7 v Pellets 3461 . CRETACEQUS MENEFEE FORMATION, Sandstone,
| _ T medium grained, massive with scaltered thin carbonaceous lenses.
— 40— ]
|| SN

GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0601

PROJECT UMTRA GROUND WATER WELL NUMBER 0801
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/1982
Continued from Previcus Page
5| &l 4 3!
}J—: d = 5 = ’2 w E ST
etz 19351 & (£| WELLDIAGRAM s LITHOLOGIC DESCRIPTION
= B o I
7 oaod] e
; o ::-:. : 6-10 Silica SRS
i 7] . " sand Lol
60— | AA ‘ ........
B | 61-65 ft. SILTY SHALE ~ — =~
6430 S e
L 4] =0 e | 65667 COALTOCOALYSHALE .~
Y s R 66-68 ft. COALY SHALE
T I = PVC
K ] - '-_3_2 ss-71f. comL. /7
70— | N =
B ] 775t swae - T T ]
6420 === |
- e || 7374 COAL
- s - ———=] 74-84.4 fl. SHALE, carbonaceous, coaly.
80— ==
a Y : Blank
[ ] sat0 \ R—
. MRy | 54.4-85.4 i COAL e
- -1 ] 85.4-98.4 ft. SHALE, sandy, carboraceous,
90— i
i 1 8400
- \ iRy 084-994% COAL _ — T B -
100 w—— Giowt  f—— -] 99.4-00R. SHALE T~ T — — T
T | 100-135 . SANDSTONE, medium grained, crossbedded,
N N \ Note: becoming massive bedded at 110 ft.
350 \ ........
1104 | \
i | s3s0 \

2 U.S. DEPARTMENT OF ENERGY ~
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MONITORING WELL COMPLETION LOG DURO02-0601

PROJECT UMTRA GROUND WATER WELL NUMBER 6501
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/1982
Continued from Previous Page
5| BDl_w| B Q
o=z |38 u |E Z
T W95 g i WELL DIAGRAM Egel LITHOLOGIC DESCRIPTION
4
120 i
| ss70-
130 )
" ] 380

.

_

135-136.4 ft.” SHALE, carbonaceous.
| Ry 136.4-137.4ft. COAL

i37.4-141 t.”SHALE, ¢arbonacéous, coaly.

R 141-145 ft. SANDSTONE, silty.

| "145-148 t. SANOSTONE, crossbedded.

TTI1 1484153 . SANDSTONE/SHALE, interbedded.

TTT153-172 . SANDSTONE, medium to coarse, sandstone.

(7T 172-183 . SANDSTONE, cross bedded.

c
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MONITORING WELL COMPLETION LOG DUR02-0601

PROJECT UMTRA GROUND WATER WELL NUMBER 0801
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/1982
Continued from Previous Page
~ @l_w| o Q
Fo (>3 |25 o |E T
i w5195 = E WELL DIAGRAM %9 LITHOLOGIC DESCRIFTION
ol |Up | ®8| § |© %
1801 | o
el \ S
R i Tota! Depth 183 1.
L190— ]
[ 7 e300
—200- i
7 6200
I
210~ |
i - 6280
2204 |
[ savo
230 |
7| easo
240 |
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MONITORING WELL COMPLETION LOG DUR02-0602

PROJECT _UMTRA GROUND WATER NORTH COORD. {FT} _1223649.25

DATE DRILLED _ 04/18/1983 to 04/18/1893

LOCATION DURANGQ, CO EAST COORD. {FT) _ 2308269.47 SURFACE ELEV. { FT NGVD) _68469.51
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT) __147.11 TOP OF CASING (FT) 647168
WELLNUMBER _ 0602 WELL DEPTH (FT) _57.11 MEAS. PT. ELEV. (FT) _ 6471.68
WELL INSTALLATION INTERVAL {FT) SLOT SIZE (M) _0.020
BIT SIZE{S) {IN 5.63
SURFACE CASING: (SHUIN)
BLANK CASING: 4 in, PYC Sch 40 217 to 3211 DRILLING METHGD
WELL SCREEN: 41n, Slotted PVC 3241 to 5711 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FTBGS) 21.6 on 04/18/1983
GROUT: Pea Gravel 0.0 to 511 LOGGED BY
SEAL: Bentonite Fellets 4711 to 5111 REMARKS _ Waell has 2 lypes of screens: from
UPPER PACK: 32.11-42.11 ft, (0.020") and 52.11-62.11 ft (0,050");
LOWER PACK: 6-10 Silica Sand 5111 fo 57.11 Well Modified ~ 8/1/1989.
<1 Ol_wi @ o
fo|=3125| uw |z zo
et 95| & ;”._< WELL DIAGRAM &g LITHOLOGIC DESCRIPTION
A (M@ 8 % We ¢ &
] § Paa nndl La¥ 600.1.11 /. GRAVEL (GM), Undifferentiated
i T Gravel 111-831 i, CRETACEOUS MENEFFE FORNATICN,
B 7 h .- Sandstene, medium grained, massive, wilh interbedded shale
1 i - i D PVC §ch | SEAMS.
] - L 40
;1 0; 460 R 811 <55.11 ft. SANDSTONE, medium grained, massive. -
B 'l 7 = . :.:, - 610 Sil -
|5 6450 T sand e
A . Rk A0
:_30_— 6440 —
] ) - 0.020"
. | - Slotted
|_4p—] 8420 BVC
: j - Bentonite |- -
| Peliels
50— %420 ] 0.050"
- T N L = Slotted
- - - f_' well R
_ a Screen SO e e e e _ =
B n S - I - 55.11-56.11 ft. COAL, with coaly shale,
L 1 o10 Bilea 56.11-67.11 . SANDSTONE, silty with shale seams.
g | 6410 \ -
70— 5400 \ — i
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MONITORING WELL COMPLETION LOG DURO02-0602

SITE

PROJECT

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

WELL NUMBER 0602
DATES DRILLED 04/18/1983 to 04/18/1993

Conlinued from Previous Page

51 Blow| & o)

£o >z 38| o |Z .

E] o (W 9 s} i p WELL DIAGRAM Lo LITHOLOGIC DESCRIPTION

WeldZ |@d| = (3% &

= L (&) % U}
| gq—| 6390 \ :
- N 7| 81.11-8541 ft. SANDSTCNE, massive, medium grained, cross
| a - o | bedded.
00— 8380— \
= . . 85.11-101.11 ft. SHALE, with interbedded sandstene. -
L 100 6370
- g . . 101.11-106.11 .. SANDSTONE, medium grained, massive.
] i \ 106.17- 11177 ft. SANDSTONE, cross bedded. ]
10— 6360 -
- - N "= 111.11- 112,11 fi. SHALE, with interbedded sandy shale. T
— 8 | 121127111 SANDSTONE, medium graed, massive.
L 120 6350 \
- N 12711 212961 1. SHALE, with sandy shale. -
§340— J— J— N e ———

1 30 0 ] \ 129.61 - 14711 fi. SANDSTONE, medium grained, massive.
140 8330 \
- aazok Total Depth 147.11 ft.
150 7]
160 6310

c
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MONITORING WELL COMPLETION LOG DUR02-0606

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT} 1223143.57 DATE DRILLED  10/10/1982

LOCATION DURANGO, CO EAST COCRD. {FT} 2308210.83 SURFACE ELEV.{ FT NGVD) _ 6487.80
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 35.00 TOP OF CASING (FT} _ 6488.10
WELL NUMBER _ 0808 WELL DEPTH {(FT) 30.00 MEAS, PT. ELEV. (FT} _ 6488.10
SLOT SIZE (IN} _ 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (iIN) _ 6.25
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 03 1o 250 DRILLING METHOD CORE/ROTARY
WEL.L SCREEN: 4 in. Slotted PVC 250 to 30.0 SAMPLING METHOD -
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 21.8 on 04/18/1983
GROUT: Pea Gravel 0.0 to 180 LOGGED BY
SEAL: Bentonite Pellsts 180 to 200 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 200 to 300
| &|_.w| 4 0
= o> ] =g w = T o
&' o8z 155 § g WELL DIAGRAM 2 o) LITHOLOGIC DESCRIPTION
w @] o4
= £1®8] § |@ 1 S
0-10 fi. FILL, Unspecified,
| . - Pea
Gravel
= - 8480 | PVC3Sch
40
10 ] ~ 2474 1020 fi. ALLUVIUM (SC), Undifferentiated, clayey sand assumed
N i . v/ for this log.
s -l 470 / 4
Bentonite |, / j
L 00— . s . Pellats VA4t
Sl P =] 20-25 ft. GRAVEL (GM), Undifferentiated.
] | SEih AESA 6-10 Siticala (h° 120
S sand [ T
B o B T4
3 T ‘.'A N 0] C Q
L ] A 0.050" 25.35 ft. CRETACEOUS MENEEEE FORMATION, Shale, with
- Slotted shaley sandstone seams.
B 1 s480- Well
Screen
—30— y
[ B ] w—— Cave-in
5 m - Total Depth 35 f.
B - 6450
—40- .
i 4 6440

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0607

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT} 122274728  DATE DRILLED _ 04/18/1883

LOCATION _DURANGO, CO EAST COORD. (FT)} _ 2307768.71 SURFACE ELEV. ( FT NGVD} _ 6527.20
SITE DURANGQO RAFFINATE PONDS HOLE DEPTH {FT} _ 84.00 TOP OF CASING (FT) 6528.20
WELL NUMBER 0607 WELL DEPTH (FT) _75.00 MEAS. PT. ELEV.(FT} 6528.20
SLOT SIZE {IN} 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) {IN) _ 6.75
SURFACE CASING:
BLANK CASING:  4in. PVC Sch 40 1.0 to 350  DRILLING METHOD CORE/ROTARY
WELL SCREEN: 4 in. Slotted PVC 350 to 560  SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 550 to 75.0 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 fo 1.0 WATER LEVEL (FT BGS) _49.3 on 04/18/1983
GROUT: Pea Grave! 1.0 fo 240 LOGGED BY
SEAL: Bentonite Pellets 240 to 260 REMARKS _ Well has 2 Bentonite seals at 24-26 ft.
UPPER PACK: 6-10 Silica Sand 260 1o 580 andsas60ft
LOWER PACK: Bentonite 580 to 600
~| @j_w fal O
£o =g |25| o |E =
G2 M= 95| § |E| WELLDIAGRAM e LITHOLOGIC DESCRIPTION
a U | DO o
£ i O (% w e (U]
] 3 - Gront -] 0-5 ft. UNDIFFERENTIATED FILL (SM)
- 7 esz0d VG 540 ft. ALEOVIGM/GOLLUVIUM (SC): Undifferentiated sands,
_ | 7 3 silts, and clays.
10—
= - = Pez
= . -1 Gravel
N 7 es10-
’:‘20— 7]
1 . o
o 1 i Bentonite
i 7 ss00- Pellets
[ an. ] “ - 6-10 Sitical/
_ 30 B -] A Sand {103":_' -
[ | 00 G
40 - 0050 5L A0-47 t. GRAVEL (GM)
. 050" o
7 - Slotted :Q < i
L 6480 pve 47-84 fi. CRETACEOUS MENEFEE FORMATION: Shale,
__50— a carbanaceous, with thin coal seams.
: - ear0 Bentonite
—60— ] Pellets
B 7 3450: Blank
B 7 | Sump
— 70— ]
7] 64s0]
80— -1 —— Cave-in
N : - Total Depth 84 ft.
[ T s440
—80— ]
N 7 5430 ]
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MONITORING WELL COMPLETION LOG DUR02-0610

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT} _1224076,50

DATE DRILLED __10/10/1982

LOCATION DURANGO, CO EAST COORD. (FT) _ 2308320.82 SURFACE ELEV. { FT NGVD) 6472.60
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 101.CG0 TOP OF CASING (FT) _6472.80
WELL NUMBER _ 0610 WELL DEPTH (FT) _ 81.00 MEAS. PT. ELEV. (FT} 6472.80
SLOT SIZE(IN} _ 0.050
WELL INSTALLATION INTERVAL {FT) BIT SIZE(S) (IN) _ 5.63
SURFACE CASING:
BLANK CASING:  4in. PVC Sch 40 02 to 650 DRILLING METHOD CORE/ROTARY
WELL SCREEN: 4 in. Slotted PVC 650 to 80.0 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LLEVEL (FTBGS) 32.0 on 04/18/1883
GROUT: Pea Gravel 0.0 to 450 LOGGED BY
SEAL: Bentonite Pallets 450 to 480 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 480 to 830
Sl 8l el & 0
E0|>p 2E| o |E =0
oo =95 g |§E| WELLDIAGRAM %0 LITHOLOGIC DESCRIPTION
IR &
— w
1 0-5 ft. ALLUVIUM {SC), Undifferentiated, assume clayey sand.
" 7] earo—
| 4 | T 5771t CRETACEOUS MENEFEE FORMATION, Sandstone,
— medium grained, massive bedded, becoming shaley in bottom hatf
. N of bed.
P
=101 " ‘ Gﬁaave!
i 7 s4s0-]
B i i PSIC Sch 721t coAl T T -
B 4
—20— B
I 7| 2174t SANDSTONE, medium grained, massive bedded with
B8450— .| minor cross hedding, occasional thin shale interbeds,
— 30— |
L y
6440
A A
—40— B
| s430]
= -1 Bentonite M
T Pellets s

U.S. DEPARTMENT OF ENERGY

GRAND JUNCTION OFFICE, COLORADO

PAGE 1 OF 2  07/28/2000




MONITORING WELL COMPLETION LOG DUR02-0610

PROJECT UMTRA GROUND WATER WELL NUMBER 0610

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/1982

Coantinued from Previous Page

3| ©|_w a o
T ]
E L - (>D = '2 wr E o
B o u=195 i w WELL DIAGRAM %0 LITHOLOGIC DESCRIPTION
o t U | mQ = 1>u< -
L iy (@] % (0]
7| 4204 ,
N 8-10 Sifica| . [ [
3 1 . S - Sand
T 7 sat0 A
i T . e I 0.050"
B e Slotted
—70— — B = Well
- B A R Screen
5400 . R Note: Fault zone at 74 feet at sandstone/shale contact
R 74101 fl. SHALE, some sandy zones. .
30— ] —
R 7 saso §
90— Cuttings
n M from
B 1 s3g0- reaming
100 i x
| i Total Depth 101 ft.
8370
110+ |
" 7| e3s0

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0623

PROJECT UMTRA GROUND WATER NORTH COCRD. (FT} _1223823.26 DATE DRILLED _ 10/10/1982

[LOCATION DURANGO, CO EAST COORD. (FT} _ 2308060.46 SURFACE ELEV. ( FTNGVD) 6483.50
SITE _DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 30.00 TOP OF CASING {FT) _ 6484.00
WELL NUMBER _ 0623 WELL DEPTH (FT) _29.00 MEAS. PT. ELEV. (FT) _ 6484.00
WELL INSTALLATION INTERVAL (FT) SLOT SIZE () _0.050
BIT SIZE(S) (1 7.75
SURFACE CASING: (SN}
BLANK CASING:  4in. PVC Sch 40 .05 to 210 DRILLING METHOD CORE/ROTARY
WELL SCREEN: 4 in. Slotted PVC 210 to 280 SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 260 to 290 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FTBGS) 15,9 on 04/18/1983
GROUT: Pea Gravel 0.0 fto  18.0 LOGGED BY
SEAL: Bentonite Peliets 180 to 195 REMARKS
UPPER PACK:
LOWER PACK: 8-10 Silica Sand 195 to 290
5| ol_wl] © Q
o>z (26 w |k %o
& "-'f w=195 EEL w WELL DIAGRAM % o LITHOLOGIC DESCRIPTION
ok |¥gp |28 £ |d T &
0-2 ft. FILL: Undifferentiated
- 2-8 ft, ALLUVIUM (CL), Sofl, undifferintiated. Assume as silty ciay
B _J 6480 R Pea for this fog.
Gravel
i f 7] 8-24 ft. ALLUVIUM (SC); Undifferentiated, assuma as clayey sand
— 10— 1 Az for this fog.
R N - BVC Sch Y7 /50
40
1 | 8470
—_— . y
i N ] Benlonita [
- - — Pellets
20 S 6-10 Sitical /4"
. _ b R s O Sand 7
i | 8480 0.050" VA /\‘
B O Slotted oH 0 24-26 ft. GRAVEL {GM
|- 4 7 L Wel o H"o e
s e Sereen  L———71 26-30fi. CRETACEOUS MENEFEE FORMATICN,; Shals, grey.
i ] . - Cuttings —
30 ] ::an:nin
] g Total Depth 30 ft.
|| 6450
— 40— 1
| | s440-

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0624

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223631.06 DATE DRILLED _ 10/10/1982

LOCATION DURANGOC, CO EAST COORD. (FT) _2308107.22 SURFACE ELEV. { FT NGVD) 6487.30
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 138.00 TOP OF CASING (FT) _6487.80

WELL NUMBER _ 0624 WELL DEPTH{FT} _138.00 MEAS. PT. ELEV. (FT) _ 648780

SLOT SIZE{IN) _ 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 5.63

SURFACE CASING:

BLANK CASING: 4 In. PVC Sch 40 05 to 1230 DRILLING METHOD CORE/ROTARY

WELL SCREEN: 4 in. Slotted PVC 123.0 to 138.0 SAMPLING METHOD

SUMP/END CAP: DATE DEVELOPED

SURFACE SEAL: WATER LEVEL (FTBGS) 22.2 on 04/18/1983
GROUT: Pea Gravel 0.0 te 116.0 LOGGEDBY

SEAL: Bentonite Pellets 116.0 to  118.0 REMARKS

UPPER PACK:

LOWER PACK: 6-10 Silica Sand 118.0 to 1380

iy ) w =) Q

8|55 25| u |k To

& E Wx195 & ‘;,E< WELEL DIAGRAM % 9 LITHOLOGIC DESCRIPTION

ag (¥ e 8 % wi e )

o / A 0-19 f ALLUVIUMICOLLUVIUM (SC); Undifferentiated, assume
i n i L] as clayey sand for this log.
[ | sas0-
— 10— ]
| ] ea70
—20— 7] 19-21 ft. GRAVEL (GM)
- ] Yy 21-138 fi. CRETACEOUS MENEFEE FORMATION; Shale, sandy,
- 7 PVC Soi grey.
s _ B 40
i _| 8480
_30ﬁ_| T
- - 8450 T . 1| a7-60ft. SANDSTONE, fine to medium grained, massive bedded,
40— 7] grey.
[ sas0]
—50— 7
: : 8430 Pea
i Gravel | 7.:: .

jaoi . £0-75 ft. SHALE, carbonaceous. o T
[ 7] ez
— 70— 7

 U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0624

PROJECT UMTRA GROUND WATER WELL NUMBER 0524
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/1982
Continued from Previaus Page
—~| 8l w a

£o | = a g w =

o W= 195 & g WELL DIAGRAM LITHOLOGIC DESCRIPTION

°k|"g|®5] § |9
- - 7] 75-79 fi. SANDSTONE, cross bedded.
i | 8410 :
80— 7 77| 79-88 ft. INTERBEDDED SANDSTONE, Shaie, Coaf, Coaly
B i 1 Shales.
] sa00— s N e
[ oo R - 88-91 . SANDSTONE, fine 1o madium, massive.
= - 7] I 917107 ft. BASALT, dike infrusion along fault, altered, fauited.
: : £390—
—100— b e
- - h coe 101-123 ft. SANDSTONE; medium grained, dark grey.
: : 6380—
—110 ]
= e 7] Bertonite | - - -
| _| 8370+ Pellets 1000
—120 7 a10smical o

- - flical . ... ...
[~ 7 1 e Sand A O
B - 123-130 ft. BASALT, dike intrusicn, faulted, with clay
| a - gouge,altered.
g | 8360
N 0.050"

130 - Stotled "130-138 . SHALE, sandy,”
a B PVC
: : 6350— —
- 4_01i j Total Depth 138 ft.
: : 6340
—150— :

5 U.S. DEPARTMENT OF ENERGY
GRAND JUNGCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0625

PROJECT _UMTRA GROUND WATER NORTH COORD. {FT) 1223752.33  DATE DRILLED _ 10/10/1982

LOCATION _DURANGO, CO EAST COORD. (FT) _ 230812542 SURFACE ELEV. { FT NGVD) _ 6482.60
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT) __30.00 TOP OF CASING (FT}  6483.30
WELL NUMBER 0625 WELL DEPTH (FT) _29.00 MEAS. PT. ELEV. (FT}  6483.30
SLOT SIZE (IN} _ 0.0560
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (N} 7.75
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 0.7 to 180 DRILLING METHOD CORE/ROTARY
WELL SCREEN: 4 in, Slotted PVC 190 to 240  SAMPLING METHOD
SUMP/END CAP: . DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) _14.6 on 04/18/1983
GROUT: Pea Gravel 0.0 to 140 LOGGED BY
SEAL: Bentonite Pellets 140 fo 150 REMARKS
UPPER PACK: Pea Gravel 150 fo 18.0
LOWER PACK: 6-10 Silica Sand 180 to 280
! @l_wl| d o
Fo =5 |2E| 4 |& o
a E_f-\' W 9 5 § o WELL DIAGRAM %9 LITHOLOGIC DESCRIPTION
og (WE 8 z i [l @
— / At 0-19 FT. ALLUVIUMICOLLUVIUM (SC); Undifferentiated, assume
. i #di A Al as clayey sand.
84804 oy :
_ Pea
i — Gravel
wres | Z\ch Sch 5.:
3 7 8470~ i:f
- - Bentonite 15
1 8 £ lerl]e?: ° %
o - Pea v d
N Grave!
50— 1 j::: :: j::: 4,, g::dSincaou L 05 19-25 ft. GRAVEL (GM)
- TEL 0.050° )
6460~ . Slotted
B - n Well
—_— Serean 25-28 It. CRETACEOUS MENEFEE FORMATION; SANDSTONE,
1 Medium grained, grey.
| Ay } ‘ ll— Cava-in
30 . Total Depth 30 fi.
i 7 450
. -
40— |
3 7 6440

e (] S DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DURO02-0628

PROJECT UMTRA GROUND WATER NORTH COORD. (FT)

1223642.19  DATE DRILLED _ 10/05/1993 to 10/07/1993

LOCATION DURANGO, CO EAST COORD, {(FT)  2308266.93 SURFACE ELEV. ( FT NGVD) _ 6470.30
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT} _ 33.00 TOP OF CASING (FT) _ 6472.27
WELL NUMBER _ 0628 WELL DEPTH (FT} _32.00 MEAS. PT. ELEV. {FT) _ B472.27
SLOT SIZE (IN) _ 0.020

WELL INSTALLATION INTERVAL (FT) BIT SIZE{S) {IN) _8.0
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 197 to 7.0 DRILLING METHOD _H.8.A/ROTARY/AIR
WELL SCREEN: 4 in. Slotted PVC 7.0 to 300  SAMPLING METHOD _SPLIT SPOON

SUMP/END CAP: 4 in. PVC Sch 40 300 o 32.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Cement - Bentoniie 0.0 to 3.0 LOGGED BY _ . Tarbox
SEAL: Bentonite Pellets 30 to 6.0 REMARKS
UPPER PACK: .
LOWER PACK: 16-30 Silica Sand 6.0 to 32.0
5| 8| _w! d 0
o> 5|22 y = T
& m U_{ > 9 3 % w WELL DHAGRAM %9 LITHOLOGIC DESCRIPTION
af | |28 z i rlﬁ—l o
T g Cement - 0-4.5 ft. ALLUVIUM, SILT {ML), little fine sand, occasional fine
B | B Bentonita gravel, rools near suiface, dense, jight brown.
- - . Bentonite
Pellets 77l 4.5-8.5f. ALLUVIUM: CLAYEY SAND (SC), coarse to fine, litlle
B T - 1 coarse to fine gravel from 4.5 fo 5.5 feet, low plasticity, light brown.
[— 10— 6450 T 9533 . CLIFF HOUSE SANDSTONE FORMATION (SP); fine,
16-30 quartzose, moderate hard to hard, orange brown slaining on
N h — Silica partings, grey.
Sand
[ T 5 Note: Becoming moderate hard to moderate soft from 20 feet,
—20- g450-]
0.020
- -1 . Slotted
PVC
B 7 . Damp at 24.5 feet.
[ a 7 Groundwater flow into well 26.3 to 27.3 at 0.48 gpm; from 26.3 fo
2 ., i 24.15 flow is 0.89 gpm.
307 s Stank [l
| i o N Sump |-
7 e lat— Cavedn ... l0110
R - N Total Depth 33 ft.
—40— 430

U.S. DEPARTMENT OF ENERGY | pace 1 oF 1 07/28/2000
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MONITORING WELL COMPLETION LOG DUR02-0875

U.S. DEPARTMENT O
GRAND JUNCTION OFFICE, COLORADO

PROJECT UMTRA GROUND WATER NORTH CQORD. {FT} 1222387.72 DATE DRILLED _ 10/03/2000 fo 10/04/2000
LOCATION _DURANGO, CO EAST COORD. (FT) _2307536.15 SURFACE ELEV. { FT NGVD) 6548.65
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH {FT) __126.00 TOP OF CASING (FT) 6551.26
WELL NUMBER _ 0875 WELL DEPTH (FT) 122.50 MEAS. PT.ELEV. (FT) _ 6551.26
SLOT SIZE (IN} _ 0.020
SURFACE CASING: WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN} _ 6.0
BLANK CASING: 2 in. PVC Sch 40 461 to 820  DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 820 to 1220 SAMPLINGMETHOD _GRAB
SUMP/END CAP: 2in. PVC Sch 40 122.0 to 1225 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 719 LOGGED BY _ Goodknight, C.
SEAL: Bentonite Pellets 742 to 780  REMARKS _ This will be background well for Point
UPPER PACK: 30-70 Silica Sand 780 to 803  Lookout 8S formation. Centralizers at top and bottom
LOWER PACK: 10-20 Silica Sand 803 to 1280 ofscreen. Filter Pack (30-70 Sand) from 74.9 to 74.2
— . .
AR 2
a2 21585 7 |E| welLDIAGRAM | &3 LITHOLOGIC DESCRIPTION
[T Z (O B <
Aly W o 8 % il e &
] ) Rt 0-12ft,_COLLUVIUM (Qo):
B T i N N [Fastenidid SILTY SAND (SM); mottled, very pale brown (10YR 7/4} and red
B h \ N [srersTeners] yellow (7.5YR 6/8), dry, some clasis of deeply weathered sandstone
- - : \ Wbttt and black carbonaceous shale.
B 5| o545 \
o] osi] \
i 7] j 12-16 fi. FILL: black, coaly, sooty material, former ground surface
B 1 B \ during milling, and mottled yellow, red, tan, and black sand and silt.
15— 6535— \
-] | . ¢y 1632 1. TERRACE ALLUVIUN {Qt);
[~ N i . " *+| GRAVEL (GW), approximatety 70% gravel and cobbles up to 6
s 7 i I' .~‘ inches diameter and 30% medium grained sand.
__20_" 6530 \ P(\)fc sch b @ @ o
] 4 A" _*
o . -1 \ .- ‘-
I | 4 \ . @ [~ o
] osese N N e
|_og_| 6525~
25 N 24269 @ \ '... 1 25-26 it. a Sandstone boulder of Menefee Formation, fine grained,
i 7] _ ‘_\ § ‘. ... .‘. weathered, dark yellowish orange (10YR 6/6).
-1 N \ ". ‘~1
30— 6520 : ..’6:
. . )
B - | Ba™
] _ ... 07| 32-85.5 . MENEFEE FORMATION:
] 4 DIITiill 32-35 ft. SANDSTONE; weathered bedrock, appears to be
5 N 6515 <o | Menefee Farmation, but was mostly lost.
357 7+ 3530 . IGNEOUS: Diorite porp ke, very hard at 37.0-30.0
o . - ., : porphyry dike, very hard at 37.0-39.¢
B i o | \" E““r°9[“97++++_+ ft. Some limonitic aileration and fracturing, medium dark gray (N4)
E 36-38 L. @ L4 4+ | infresh rock, high specific gravity.
= — 7 = |+ ++ +-4
] % 1T 3942 i SANDSTONE: medium grained, aitered, soft, limonile

F ENERGY
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MONITORING WELL COMPLETION LOG DURO02-0875

PRGJECT UMTRA GROUND WATER WELL NUMBER 0875
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/03/2000 to 10/04/2000
Confinued from Previous Pags
-5 o o o o
3 . 3
a@ Mz 195 1 & |E| WELLDAGRAM s LITHOLOGIC DESCRIPTION
Fal E W |oQ 3 ﬁ % —
= 3 © 7
B ] - Ry 7707177 along fraciures, 20 degree fracture, pale yellowish brown (10 YR
B 4 \ D110 ITIE Bf2), crossbedded. .
i i - a2ad Lo | \ 42-50ft. SHALE. carbonacecus, soff, medium dark gray (N4), ~—
I ] i ’ § some limonite alteration along fractures, much of this interval was
| 45| 85051 \ fost.
; | es00- \ . U [ —
| 50 B - \ 50-53 ft. SHALE; dark gray to black, medium dark gray {N4), near
I 4 \ vertical fractures coated with limonite, baked neariy to hornfels.
[ ] 4 53-54 fi. E\ § “53.51 ft. SANDSTONE. Tine grained, altered 1o hornfels, vertical
5495 \ fractures with limonilic coalings, blocky structures of recovered
—55— i 54-56 ft. {%\ \ material, some carbonaceous material along bedding, medium light
- 1 — gray (N6).
2 4 - \ 55-61 ft. layer becomes fine-medium grained carbonaceous
R 4 n \ sandstone, crossbedded.
| 5o 6490 §
i i - \ 61-63 . SILTSTONE; dark gray lo black carbonaceous siltstone
N i [ and shale with some coal.
[ ] - \ | 63655 ft. COAL; black. Core recovered is powdery, dry. T
55— 5485 84-65 ft. E§
o - h \ C.o.oioo] B5.5-126 fi. POINT LOOKOUT SANDSTONE; massive, fine
- - 7 —— orained, pale brown (5YR 5/2), some horizontal bedding and some
— . G769 R, @\ inclined bedding. Steep fractures at 71.0 ft. and 74.0 ft (about 80
| i B __\ degrees), but they are fight {no alteration).
L 70— 6480
i N : 30-70
| 4 W Sffica
- - ] Sand
75— 6475
n . -1 Bentonite |:
= ] 1 Pellets
: : - 2%70 78 1t. layer is mostlly fine grained sandstone (some medium grained
m—— Sifica ] i i
80— 6470 cang also), crossbedded, medium light gray (NB).
] . 81-821t 7% S M
-] ] 120 | i
= N n ‘~— Sitica
85— 3455j . Sand
B 1 g.020°
| - T — Wire
B . ) Wrap  f--- oo

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DURO02-0875
PROJECT UMTRA GROUND WATER WELL NUMBER 0875
SITE DURANGQO RAFFINATE PONDS DATES DRILLED 10/03/2000 to 10/04/2000
Continued from Previous Page
~ Ol_w Eat

£o | > &l 25| w 2

% @ li,-‘ =4 9 =5 T o WELL DIAGRAM LITHOLOGIC DESCRIPTION

af |8 1 @@ 2 0

= w o g
i ] ] 93-94 ft. EE g
95| 545 =
i 1 ] — 85 ft. woody coal fragment.
. Y s 97 ft. 50 degree inciined joint.
[ ] B o] Crossbeds inclined up to 30-35 degrees.
3 1 7 sas0 Sandstone is medium gray {N5}, wet color.
100 7
- — i
[ . 102-103 .
105 54457 - _—
R - 105 ft. dry color of sandstone is light gray (N7} to medium light gray
I . (NB).
—110- %407
:_1 1 5__ 6435
B 7] : 117-118 1t 117 ft. bedding becomes mare nearly horizontal.
i 1 i Trace carbonacecus material along bedding ~117.0-118.0 fi.
—120-{ 84307
K _l ;. 122123 . 122-122.5 t. layer is fine grained sandstone to silistone that
B 7 N \ contains carbonaceous material, medium gray (N5). -
B - 122.5-126 ft. SHALE: tolal depth of core was 126 ft., but 122.5to
- qp5— 6425 126 fi. was not recovered; it is believed to be a shaley sequence
S - T because facies change that was starting at 122.0 1t. and the
3 | B seguence at South Creek below the massive sandstene of the
R N - upper Point Lookout Sandstone.
B 4 Totat Depth 126.0 ft.
—130-| #4207
135 | 5415]
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MONITORING WELL COMPLETION LOG DUR02-0876

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1223013.85

DATE DRILLED __11/02/2000 to 11/07/2000

U.S. DEPARTMENT OF ENERGY

GRAND JUNCTION OFFICE, COLORADO

LOCATICN DURANGO, CO EAST COORD, (FT) _ 2307874.30 SURFACE ELEV. { FT NGVD) £6490.70
SITE _DURANGOC RAFFINATE PONDS HOLE DEPTH (FT) _ 115.00 TOP OF CASING (FT} _ 64580.62
WELL NUMBER 0876 WELL DEPTH {FT) _75.00 MEAS. PT. ELEV. (FT} 6480.62
SLOT SIiZE (IN) 0.020
BLANK CASING: 2 in. PVC Sch 40 0.08 to 545 DRILLING METHOD ROTASONIC
WELL SCREEN: 2in. Vee Wire Wrapped 545 to 745  SAMPLING METHOD _GRAB
SUMP/END CAP: 2in. PVC Sch 40 745 to 750 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 443 LOGGED BY _ Goodknight, C.
SEAL: Bentonite Pellets 460 to 510 REMARKS _ Centralizers at both ends of screen.
UPPER PACK: 30-70 Silica Sand 5.0 to 529  Bodo Fault was indistinct in hote, but was ~60 ft.,
LOWER PACK: 10-20 Silica Sand 528 to 5.0 Ygiow which was in Point Lookout SS fm, no igneous
—_ . dike maierial tound. Filler Pack (30-70 Sand) from
3 >.§ 14 E E > 44310 46.0 ft.
oo |UQ (85| & |B| wELLDIAGRAM | Z8 LITHOLOGIC DESCRIPTION
[ i 1=z — = 5 <€ e
oL w E = 8 04:) W g
6490—] N = 0-1 4t SILT (ML); brown (7.5YR 4/4), a few small pebbles and rock
- _ N AN N\Jragments.
¥ - N 1-6 ft. FILL; some sand, mainly silty sand, yellowish brown (10YR
B - T 5/4}, with some reddish brick material ~5.0 10 6.0 ft.
| 5 — 1
. _| 8485~ \ ;
- 8-17 ft. FILL: GRAVEL (GW); cobble o boulder gravel with sand
B T B malrix, large cobbles of granite, some reddish material (probably
- ] | § brick fragments), mostly fill.
:_ : N PVC Sch $-17 fi. fill contains pebbles and cobbles in gravel with sand matrix,
10 8480 \ 40 scme recdish fragments of brick material, and black coal or ash
N ] ] \ fragments.
15| 1 \ N\
: | 6475_ § §
| i - § § 17-20 ft. SANDY GRAVEL (GP); brown {10YR 5/3), thin veneer of
| 7 ] § former terrace gravel deposit.
207 o \ 20-60 fi MENEFEE FORMATION:
T N \ - 20-29 ft. SANDSTONE; fine grained weathered, moderate
- 1 \ w—— Enviroplug) - yeliowish brown (10YR 5/4}, limonitic stain (tan-crange} along
- -1 N : fractures, calcaresus.
R B 23241t [T 22 fl. layer below 22.0 ft s hard, medium gray (N5).
25 B High angle limoniic coloration, moderate brown (5YR 4/4) at 24.0 1o
N _| 8485 25.0 ft.
| 26-27 ft. E 25-27 ft. fayer has 70 degree fracture, coated with limonite wilh
B 1 B seme slickensides, slightly catcareous.
[ 4 29-30 ft. SHALE; alternating beds of sitstone and shale (medium
S P T fdarkgay(Nay T
™ N 30-31 ft. SANDSTONE; fine grained with 70 degree fracture. B
- B 7 31-34 ft. SICTSTONE; henzonially fractured, carbonaceous,
B 4 — medium gray {N5).
[ _ 351 [{% | 34-385 ft. SHALE: allemaling fing grained sandstone, N
35— 8455 \ carbonacecus, and carbonaceous siltstone and shale, dark gray
R 4 i \ {N3) for shale porlicn.
- N 7] 3940 W\ \ E 77 | 38.5-680 flL SANDSTONE; fine grained wiih trace of carbonaceous
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MONITORING WELL COMPLETION LOG DUR(02-0876

PROJECT UMTRA GROUND WATER WELL NUMBER 0876
SITE BURANGO RAFFINATE PONDS DATES DRILLED 11/02/2000 to 11/07/2000

Continued from Previous Page

WELL DIAGRAM LITHOLOGIC DESCRIPTION

DEPTH
(FT BGL)
ELEV.
(FT NGVD)
BLOW
COUNTS
SAMPLE 1D,
EXTENT

clasts, 20 degree fraclure at 39-40 fi. coated with pyrite.

4060 ft. fine grained sandstone of Menefee Formation, medium
light gray (NB), 70 degree fracture with pyrite coating at 41,0 ft. and
42.01t

2
T

1] N N

30-70
Sifica
Sand

45 fl. 45 degree fraciure.

46-47 fi. 70 degree fracture with pyrite, sandsione is baked and
britile.

46 fl. 80 degree fracture.

48 fi. 30 degree fracture.

48-49 fi. Interval has several fractures coated with pyrite and one
hackly vertical fracture.

6445 4546 ft.

Bentonite |- - - -
Pellats

30-70
Silica

Sand 52-53 ft. 60 degree fracture.

j0-20
Silica

Sand 56 ft. 60 degree fracture with pyrite.

- 56-57 ft.

58 fi. 80 degree fracture with pyrite, Position of main Bodo Fault
eslimated at about 60 ft.

0.020"

Wire

Wrap 60-115 ft. POINT LOOKOUT SANDSTONE:

60-91 ft. SANDSTCNE, fine to very fine grained, and some silty
shale.

60-62 ft. layer has allernating thin beds of fine grained sandstone
and silty shales (with bioturbation) abundant pyrite in horizontal and
high angle fractures.

62-63 ft. sandstone layer is fine grained.

63-67 ft. layer becomes alternating thin beds of fine grained
sandstone and darker medium dark gray (N4} silty shale, wavy
bedding.

65-66 ft. 60 degree fracture with pyrite.

67-77 ft. ~ B {t. recovered in more harizontal fractured interval,
mainly aiternating thin beds of fine grained sandstone and
carbonaceous silty shale, abundant rip up clasts of silty shale in the
sandsicne beds.

70.0 and 74.0 ft. 60 degree fractures, trace pyrite along fractures.

- 61-62 ft.

] 7677 it
77-87 ft. ~ 8 {t. recovered, lost in 77.0 to 80.0 fL. interval in
horizontal fractured thin beds of fine grainad sandstone and silty
-1 shale, bioturbated.

<o+ oo 80-80.5 ft. thin fine grained sandstone bed.

rrrrrrrr 81-83 ft. layer becomes soft sediment deformaltion, carbonaceous
D1l | material threughout afong bedding surfaces in alternating thin beds
2. .| of sandstone and silty shale.

- 84-85 ft.

© - - | 88.5-91ft. layer becomes massive very fine grained sandstone,
<o-oo - - | medium dark gray (N4).

U.S. DEPARTMENT OF ENERGY B
GRAND JUNCTION OFFICE, COLORADO PAGE 2 OF 3 04/20/2001




MONITORING WELL COMPLETION LOG DUR02-0876
PRCJECT UMTRA GROUND WATER WELL NUMBER 0876
| SITE DURANGO RAFFINATE PONDS DATES DRILLED 11/02/2000 to 11/07/2000
Continued from Previous Page
5| Ol_ow| & o
e | W2 1951 g |#; WELL DIAGRAM o LITHOLGGIC DESCRIPTION
ol o= 22| 2 |§ i
L o Q = 0]
| ] - R 91-93 f.. SHALE; horizantally fractured silty shale, dark gray (N3).
i 7] ] sasstt [{%]" 71| 9397 .. SANDSTONE; massive, fine grained, medium dark geay
3 N i . 12| (N4), trace of carbonaceous malerial and pyrite; rough, hackly, near
-— 95— vertica! fraclure at 93.0 ft.
| _| 6395
i 7 R —|"97-115 ft. SHALE; approximately 7.5 ft. recovered, in run to 107.0
[ 7] N ft, mostly silty shale, medium gray {N5), horizontal fracturing
B 7 commaon at 98.0 ft, and 100.0 ft.,
100 I 100.5 ft. high angle fracture.
" _| 6390 103-104 ft. rough, hackly fracture.
] ] 103104 1 [ %]
—105— 7]
| | 6385—
] ] 107-115 ft. approxmately 5 ft. recovered.
4 3 108-109 ft. thin sandstone layer, very fine grained, calcareous,
5 7 i 109-110 ft. E trace of pyrite, medium gray (N5)
L—”U— - 109115 fi. mostly alternating thin beds of bioturbated silty shale
- 8380 and shale,
| i 1 : 110-112 fi. horizontal and high angle fractures.
| | . 114 ft, bioturbated.
i 115 ft. in silty shale of middle part of Point Lookout Sandslone
i ] formation.
115 - == —
| | B375—
| | =4 Total Depth 115.0 ft.
120 N
B | s370—
—125— 7
1 _} 8385—]
130 N
| _| 8380
135 B
» | 6355+
U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0878

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1222910.07 DATE DRILLED _ £9/24/2000

LOCATION DURANGO, CO EAST COORD. {(FT) _ 2308065.51 SURFACE ELEV. ( FT NGVD) _ 6486.51

SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _47.00 TOP OF CASING {FT} 6486.50

WELL NUMBER 0878 WELL DEPTH {FT) _47.00 MEAS. PT. ELEV. (FT} _ 6486.50

SLOT SIZE (N} 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.0

SURFACE CASING:

BLANK CASING: 2 in. PVC Sch 40 001 to 370 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 370 to 465  SAMPLING METHOD _GRAB

SUMP/END CAP: 2 in. PVC Sch 40 465 to  47.0 DATE DEVELOPED

SURFACE SEAL: WATER LEVEL (FT BTOC) 36.0 on 09/24/2000

GROUT: Enviroplug 0.0 to  26.0 LOGGED BY _ Kautsky, M.

SEAL: Bentorite Pellets 2825 to  33.0 REMARKS _ 30-70 sand pack from 26.0 to 28.25 fi.

UPPER PACK: 30-70 Silica Sand 330 to 350

LOWER PACK: 10-20 Silica Sand 350 to 47.0

5 o 73] o o

Loz |25 u z Io

& o H > g 3 & WELL DIAGRAM % Q LITHOLOGIC BESCRIPTION

8E |3 (28] £ 8| [ &

B 0-5 . SANDY SiLT (ML), dark gray (10YR 4/2) medium stiff,
N i N moist, with yellow {10YR 8/6), deeply weathered sandstone clasts.
E 7 PVC Sch |- -
| N 1 a8t E 40 <] 5-10ft. GRAVELLY SAND (SW); very dark gray brown {10YR 3/2}
B480— moist, medium dense.

%

10-26 fi. SANDY GRAVEL (GW); brown (7.5YR 4/4), moist,

B _ \ \ medium dense, ~10% fines
7 —1 \t—— Envirop!ug'. b‘.
T . 1216 . @\ N L N
[ 7 e4r0-] \ \ Y .ﬁ.
u _ \ \ ‘. » 1 17-26 ft. more coarse with no fines.
. 18100 [ T2 \ 124 T
20— Y
'o » Ve
B 7] - L O @ .t
- - \ . "€
| I \\ .o » T
8480 26270 [ wnoE =1 26-47 fl. MENEFEE FORMATION:
5 N Sand : 26-33 ft. SILTSTONE; gray (7.5YR, N 7/0 o N 6/0), fine sandy
N siitstone with silty shale interbeds, individual silistone beds are
20— Bentonite strong, fresh, with wavy laminations, individual siltstone beds are 1
‘1 Pellets to 2 inches thick, silfstone to shale ratio is ~ 10:1.
R | ] " gﬂg‘g 33-35 ft. SHALE; carbonaceous shale zone. o
] Sand =1 3537 L. CLAYSTONE; daik gray (10YR472). —
6450 ww === o
R L -——— S‘tﬁcg 37-39 . SHALE; gray (7.5YR N 7/0)
— San .o e
40— 0.0207 13945 {l. SILTSTONE; gray {7.5YR N 7/0), fine grained sandy
N Wire siltstane containing thin laminae of dark gray {10YR 4/2) claystone.
= o i Wrap
i 7 Bad0 4847 ft,
B i | Total Deplh 47,011

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

PAGE 1 OF 1 04/20/2001




MONITORING WELL COMPLETION LOG DUR02-0879

LOCATION _ DURANGO, CO

EAST COORD.

{FT) _23082265.69 SURFACE ELEV. ( FT NGVD} _ 6473.90

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT} _1223319.85  DATE DRILLED _ 10/22/2000

SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 37.00 TOP OF CASING (FT) _ 6473.91
WELL NUMBER _ 0879 WELL DEPTH (FT) _37.00 MEAS. PT. ELEV. (FT} 6473.91
SLOT SIZE (IN} _ 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (iN) _ 6.0

SURFACE CASING:

BLANK CASING: 2 in. PVC Sch 40 001 to 270 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 In. Vee Wire Wrapped 270 to 369  SAMPLING METHOD _GRAB

SUMP/END CAP: 2in. PVC Sch 40 369 to 370 DATE DEVELOPED

SURFACE SEAL: WATER LEVEL {FT BTOC) 35.6 on 10/22/2000
GROUT: Enviroplug 0.0 tc 158 LOGGED BY _ Kauisky, M.

SEAL: Bentonite Pellets 180 to 226 REMARKS _ 30-70 sand pack from 15.8 t0 18.0 ft.
UPPER PACK: 30-70 Silica Sand 226 o 252

LOWER PACK: 10-20 Silica Sand 252 to 370

| Bl{_w| d

Ep = 5 zE w =

E—J E k=] 9 =) o g WELL DIAGRAM LITHOLOGIC DESCRIPTION

O w ,__E o 8 % w !

| N sl 0-6 1t SILTY SAND (SM); dark gray brown (10YR 4/2) with
: N B \\ ‘| eccasional, large cobbles.
- j 6470 \ g
5 | P(\].'c Sch f?
4 seye e
] ] N 6-37 fl. MENEFEE FORMATION:
[ N \ \ ) T 1 6-10 ft. SANDSTONE; pale yellow orange {10YR 8/6) deeply
- b N — Emviroplug \weathered.
- - 6465— 6.5-7 fi. white (N 9) deeply weathered, o
10— - | | 7-101. losi, assumed to be weathered Mensfee Formation.
| i | 10-21 fi. ight gray (N 7) medium grained sandstone, medium
| i \ grained with medium gray (N 5) laminations of carbonaceaus
1 \ material, 2.0 10 3.0 L. thick beds.
B 7 \ \ 16.5-17 ft. 45 degree fracture with ferric oxyhydroxide staining
- -{ 6460 \ along fracture suface.
— 15— 7 \
- 1 T 30-70
N - - 18617 1t M—— Silica
- - Sand
= 64554 | 1 .= | 909 (...
20— E Bentonite |© . . -
= u - Pellets S N
| B 21-26.5 ft. SILTSTONE; dark gray (N3), hard, well cemented, with
T fractured zone at 24.0 L., contains contorted bedding zones.

B 1 T 30-70
L 450 2 Silica
o5 — Sand
- ] 10-20 o
S . S e sica 7| 26.5-30 fi. SANDSTONE; light gray (N 7) medium grained hard,
B 4 - T - Sand laminated with carbonaceous material, wavy bedding.
- B U Ll R
30— ] - T m‘:p """" | 3037 . COAL; Black (N ), lost approximataiy 5.0 fL. of inlerval,
3 7] suspect it to be largely coal, and carbenaceous shale, coal seam
- 7 N S apparently producing water.
| 4 6440+ 33-24 ft, E
[— 35— N B
[ ] ] Total Depth 37.0 t,
= - 8435

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0880

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) _1223879.37

DATE DRILLED _ 10/21/2000

LOCATION DURANGO, CO EAST COORD, (FT}) 2308181.65 SURFACE ELEV. ( FT NGVD) _ 6468.67
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 37.00 TOP OF CASING (FT) _6468.50
WELL NUMBER _ 0880 WELL DEPTH (FT) _ 37.00 MEAS. PT. ELEV. (FT) _6468.50
SLOT SIZE (iN) _ 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 017 to 27.0 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 270 to 369 SAMPLING METHOD _GRAB
SUMP/END CAP: 21in. PVC Sch 40 389 to 370 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 165 LOGGED BY _ Kautsky, M.
SEAL: Bentonite Pellets 181 to 234 REMARKS _ 30-70 sand pack from 16.5 to 18.1 ft.
UPPER PACK: 30-70 Silica Sand 234 to 252
LOWER PACK: 10-20 Silica Sand 252 to 370
5| & w| d
IJL_' als (>D 2 E w &
& lﬂ_l w g 35 o = WELL DIAGRAM LITHOLOGIC DESCRIPTION
Se|dE 88| 2 (5|
m £-2 ft. SILTY SAND (SM); brown (7.5 YR 3/4) moist, loose.
S N
] 4 2-37 ft. MENEFEE FORMATION:
n \ : SANDSTONE; very light gray (N 8) bedded 1 inch ta 12 inch thick,
B ] PVG Sch 1o s 1T contains medium gray (N 5) lamination and eccasional
| 5 | B465— 40 - --- - -| carbonaceous material, deaply wealhered to dark yeliow crange
5 i 1 \ {10YR 6/8) in some beds with 45 degree fractures at 5.0 to 6.0 ft.
| _ - 9.0 #t. farric oxyhydroxide staining.
i :{ :] \ %m— Enviroplug : ' . A
(0 6460 9-14 ft. becomes very light gray (N8) to light gray (N7) medium_
B grained massive bedded sandstone, well cemented, with cccasional
i T i \ ripup clasis of dark gray carbonaceous shale.
__15_“ 6455: . I—§ \ 14-17 fi. has several 45 degree fractures.
i ] = —\ \ 30-70
. —— Silica 17-25 ft. becomes light gray (N7) medium grained sandstone, weli
[~ 7] i Sand camented, with 45 degree fraclures at 22.0 ft and 25,0 fi. Fractures
‘_20-: 450 49.20 1. - are siained with ferric oxyhydroxide.
= “Bantonite | . T T -
B T ] Pellets
[ ] ] 3070 |
‘_25_‘ 445 w— Silica
[ ] f Sand oo 26-37 ft. well cemented, with occasianal ripup clasts of
| S 10-20 T carbonaceous shals.
- e Silica il 28-30 ft. vertical fracture,
- - B Sand  1iiliIn 32 ft verlical fracture.
= - 7 oo20" |+ ocitt 33-34 ft. 45 degree fractures.
|50 6440 -] wie |l 37 ft. vertical fracture.
| N — : Wrap + -+ -| Bedding breaks at 4-12 inch intervals, limonite slains absent, zone
| B B Y N R e e I R is making water.
[ 35| o455 SEEEET
] ] seari [Th] R
] N Tatal Depth 37.0 fi.

U.S. DEPARTMENT OF ENERGY
GRAND JUNGTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0881

PROJECT _UMTRA GROUND WATER NORTH COCRD. (FT) _1224138.45  DATE DRILLED _ 10/21/2000

LOCATION DURANGQ, CO EAST COORD. (FT) 2308059.84 SURFACE ELEV. ( FT NGVD)} _ 6466.48
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 37.00 TOP OF CASING (FT) 6466.22
WELL NUMBER _ 0881 WELL DEPTH (FT) __37.00 MEAS. PT. ELEV. (FT}) 6466.22
SLOT SIZE{IN) _ 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) {IN) _6.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 026 to 270 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 270 to 368  SAMPLING METHOD _GRAB
SUMP/END CAP: 2 in. PVC Sch 40 369 to 370 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL {FT BGS)
GROUT: Enviroplug 0.0 to  17.0 LOGGED BY _ Kaulsky, M.
SEAL: Bentonite Pellets 190 to 230 REMARKS _ Filter Pack (30-70 Sand) from 17.0 to
UPPER PACK: 30-70 Silica Sand 230 to 250 19.0 ft.
LOWER PACK: 10-20 Silica Sand 250 to 370
—~ o a
o=z |28 & |& 2o
go W= 105] g E WELL DIAGRAM 2o LITHOLOGIC DESCRIPTION
o E « i @ 8 % wllg—p &
B _ 7] N § syl 0.3 SILTY SAND (SM); dark brown (7.5 YR 3/4) moist loose,
| | 8485 N Y
] - % \ 17337 ft. POINT LOOKOUT SANDSTONE (Kpl):
i _ N PVG Sch 3-17 fi. SILTSTONE; alternating thinly bedded light gray (N 7}
[~ 3 N 40 calcareous silistone and mediurm gray siltstone with individual beds
¥ 7 from 1/2 cm to 2-3 cm each, deeply weathered 1o depth of 5 ft.
L | 84807 subharizontal fractures prevalent to depth of ~12 ft., then absent
- o N below that.
| N - \ je—— Enviroplug,
—10— ] N\
] e N\
15~ : \ §
[ ] es0 N 1 S I
| s e el 17-17.25 ff. CLAYSTONE; 3'inch thickbed -
| - ™ o ] 17.25-37 ff. SILTSTONE; bedding is wavy below 18.0 ft., assumed
20 7 B | to be bioturbated.
5 B T Bentonite
- | 8445— Pefleis
B 22-24 fi. Few vertical fractures some filled with calcareous cement,
" B - 30-70 athers open.
B ] M— Sifica
25— : | Sand
- . SO I O 10-20
- | 8440 ] - silica
» ] ] ) Sand
- | N R 0.020°
— 30— | . %—M Wire
o i [ S Wrap
i | s435— R
: : = I = 33-37 t. Subvertical fractures.
35— —
] s430 A =
5 . 7 Total Depth 37.0 ft.

U.S. DEPARTMENT OF ENERGY
GRAND JUNGTION OFFICE, COLORADO PAGE 1 OF 1 04/2072001




MONITORING WELL COMPLETION LOG DUR02-0882
PROJECT _UMTRA GROUND WATER NORTH COCRD. (FT} 1223330.73 DATE DRILLED _ 11/08/2000
LOCATION DURANGO, CO EAST COORD. (FT} _ 2308551.33 SURFACE ELEV. (FT NGVD} 6469.20
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 37.00 TOP OF CASING {FT) _ 6471.10
WELL NUMBER (882 WELL DEPTH (FT) _35.00 MEAS. PT. ELEV. (FT) _ 6471.10
SLOT SIZE {IN) 0.020
WELL INSTALLATION INTERVAL {FT) BIT SIZE(S} (IN) _ 6.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 19 to 245 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 245 to 345  SAMPLING METHOD _GRAB
SUMP/END CAP: 2in. PVC Sch 40 345 to 350 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to  15.0 LOGGED BY _ Goodknight, C.
SEAL: Bentonite Peliets 17.0 to 209 REMARKS _ Centralizers at top and bottom of
UPPER PACK: 30-70 Silica Sand 208 to  23.0  gcreen. Filter pack (30-70 sand) from 15.0 to 17.0 ft.
LOWER PACK: 10-20 Silica Sand 230 to 350
-~ @l|l_mw a o
I . —_
v =195 & |[g| WELLDIAGRAM 39} LITHOLOGIC DESCRIPTION
o | O (@3 ‘% i) 14
| i 7] N 0-1ft. SILTY SOIL (ML); dark brown (7.5YR 3/4) some brick
7] § fragments.,
i N - \\ N .| 1-6 . SILTY GRAVEL (GMY; light yellowish brown (10YR 6/4)
-] - some cobbles up to 1.0 ft. diameter, corresponds 1o (Q1,), frem
- - 6466— CGS mapping and to "t7u™ from Gillam (1998).
-5 — PVC Sch
[ ° 7] - \ 40
B ] 7 \ §-37 fl. MENEFEE FORMATION:
B \ ——— Erviroptug|- - - -+ - - -] 6-15 fl. SANDSTONE; at 6.0 to 8.0 ft. is weathered fine grained
B s - \ \ : sandstone, brownish yellow (10YR 6/8), some carbonaceous
" -+ gaso- \ material, soft.
40— i \ 8-15.5 . fine grained sandsicne, yellowish gray (5Y 7/2), with mats
L _ of black carbonaceous material, some crosshbedding, weathered
| | 7 \ slightly down to ~11.0 ft., some void space and some bicturbated
[ ] N 3 [T RN \ bedding.
[ e N
— 15— _ - 2070 . e
- - . w-—— Silica 15.5-17 ft. COAL; coal and carbonaceous shale, grayish black
L4 1817 R Sand N _ o
B _ 17-19 7. CLAYSTONE: medium dark gray {N4} grading downward
| B 7 Bentonite |- —-| fositstone. o
[ ] 80T Pellets 7| 19-22'i. SANDSTONE: fine grained with trace carbanacecus
20 7] 21 material and pyrite, numerous fractures with hematitelimonite, and
" ] = 2122 . trace pyrite coating, medium gray (N5).
| 7 22-24 fiL SILTSTONE; vellowish gray (5Y 7/2) to fight alive gray
i 7 . 2| (5Y 5/2), noncalcareous.
-25J 445 2426 ft. SANDSTONE; fine grained, medium light gray {(NB), trace |
i ] e carbonaceous material, high angte limonitic alleration.
-] 7 227h [{F ! FH 26-27 fi. SILTSTONE, medium dark gray (N4), trace pyrite, 80
. C o 0.020" . degree fracture at 26.5 with limonite coating.
3 I ~ B = Wire 27-34.5 1. Interval not recovered, believed to be carbonaceous
- 7 6440 T Wirap shale and coaly interva! because of ease of drilling and black dril
l— 30— B ) returns,
- 435 = e e - — .
351 ] st [T 34.5-36.5 ft. SILTSTONE; medium gray (NB), abundant
. . .|.carbonaceous fragments. .
B B -1 35.5-37 fl. SANDSTCNE; fine grained, medium light gray (N6)
i | 7 high angle limonite coated fracture, moderate carbonaceous
T material. At TD, in middie part of Menefea Formation.
Total Depth 37.0 1i.
U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0883

PROJECT UMTRA GROUND WATER NORTH COORD. {FT) 1223123.74 DATE DRILLED _ 10/20/2000
LOCATION DURANGQO, CO EAST COORD. {FT) 2308348.38 SURFACEELEV.{FT NGVD) 6477.72
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT)  57.00 TOP OF CASING (FT) _ 6480.11
WELL NUMBER _ 0883 WELL DEPTH (FT) _ 55.00 MEAS. PT. ELEV, (FT} _ 6480.11
SLOT SIZE (IN) _ 0.020
WELL INSTALLATION INTERVAL (FT} BIT SIZE(S) (IN) _ 8.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 238 to 450  DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 450 to 550  SAMPLING METHOD _GRAB
SUMP/END CAP: 2 in. PVC Sch 40 55.0 to 5525 DATE DEVELOPED
SURFACE SEAL: Concrete 0.0 to 20 WATER LEVEL (FT BGS)
GROUT: Enviroplug 2.0 to  31.0 LOGGED BY _ Kautsky, M.
SEAL: Bentonite Pellets 330 to 4092 REMARKS _ 30-70 sand pack from 31.0 to 33.0 ft.
UPPER PACK: 30-70 Silica Sand 40.82 to 4283
LOWER PACK: 10-20 Silica Sand 4283 to 55.0
5| Bl _w| d
FO|>z 5 w |E
&f_ﬂ w195 & {B| WELLDIAGRAM LITHOLOGIC DESCRIPTION
>
o E nQ % (I ——
) §§ ¢ Comorete 0-13 Tt SITY SANDY GRAVEL (GW]; brown (7.5YR 412) Toose.
| _ \ 4 .
i 7] ] \ PVC Sch
B | N 561t :@\ 40
|- ] 6470 \
— 10 ] 10-12 ft. scil becomes pink, dry, loose.
-] ] 12-13 ft. soil becomes brawn (7.5YR 4/2) loose, moist.
B . . \ 13-57 ft. MENEFEE FORMATION:
14158, [ %] 13-46 ft. SANDSTONE; medium gray (N5) silty sandstone, deeply
| i - \_ . : weathered and fractured to 17.0 1., contains interbeds of claystone.
\t—— Enviropiug -
2 | 8480 718t 1% | \ : 47-23 fi. medium light gray {N6) medium grained sandstone with
\ \ dark gray (N2) ripup clasts of organic debris, thickly bedded and
20— - \ cross laminated occasionaly with medium gray {N5) organic
enriched zones.
L i e 23-32 ft. alternating beds of medium gray (N5) sands{cne and gray
(N4) shalefclaystone with 45 degree fracture al 3¢ ft and 32 ft., with
_ _ B \ occasional black ripup clasts.
L - 6450+
—30— 7
30-70
| N N 332 v
g?ﬁ? 32-37 fi. zene is well cementied, hard, medium gray.
B - N Bentonite |11
B | 6440 Pellats |- .- | 37-46 ft. becomes medium light gray {NG) medium grained
______ sandsione in beds 2 inches fo 2 ft. in thickness, cross laminated
40— — 3g-40ft with organic debris and conlaining black ripup clasts occasionatly,
- 30-70
| “ 1 e Silica |1 D000
Sand  j1 110000
= - 7 10-20
Silica
" 4647 1. e 46-49 fl. COAL; black (NO), lost interval to ~49 ft. estimated tobe
B -] 6430 Wire comprised of coal.
Wrap — - - .

€ -g
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MONITORING WELL COMPLETION LOG DUR02-0883

PROJECT UMTRA GROUND WATER WELL NUMBER 0883
SiTE DURANGO RAFFINATE PONDS DATES DRILLED 10/20/2000
Continued from Previous Page
S| O|l.wl| @ 0

o =225 u (& Io

% E U g 3 o o WELL DIAGRAM & Q LITHOLOGIC DESCRIFTION

aL | W o g % ] %

4 49-57 fl. SILTSTONE; dark gray {N3), carbonaceous with wavy
| “ 1 2l bedding.
— . sasaf L8]
oo 54-57 ft. becomes interbedded medium gray (N5) siltstone and

- - — BN claystone.
| - 6420 TJotal Depth 57.0 ft.
—60— 7
. . 8410
-~ 70— 7
s i |
B - 6400—
—80— 7
5 - 8390+
— 90— 7
5 - 8380
100 7
R 1 8370
—110 7
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MONITORING WELL COMPLETION LOG DUR02-0884

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT} _1222824.23 DATE DRILLED _ 11/09/2000
LOCATION _DURANGO, CO EAST COORD. (FT) _ 2308488.43 SURFACE ELEV, ( FT NGVD) _ 6476.31
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _47.00 TOP OF CASING {FT} _6476.37
WELL NUMBER _ 0884 WELL DEPTH (FT) _47.00 MEAS. PT. ELEV. (FT) _ £6476.37
SLOT SIZE(IN) _ 0.020
SURFACE CASING WELL iNSTALLATION INTERVAL (FT) BIT SIZE(S) {IN) _ 6.0
BLANK CASING: 2 in. PVC Sch 40 006 to 365 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 365 to 465  SAMPLING METHOD _GRAB
SUMP/END CAP: 2 in. PVC Sch 40 465 to 470 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 27.0 LOGGED BY _ Goodknight, C.
SEAL: Bentorite Pellets 200 to 334 REMARKS _ Filter Pack {30-70 Sand) from 27.0 to
UPPER PACK: 30-70 Silica Sand 334 to 350 g0t
LOWER PACK: 10-20 Silica Sand 350 to 470
I3 =z |zE| & |8 2
o@|W5105| g |E| WELLDIAGRAM =8 LITHOLOGIC DESCRIPTION
AL |EE |28] 3 |5 &
&€ iy O 5 i ]
T 1 0-3ft. SILTY SOIL (ML), brown {10YR 5/3), some organic debris
| i N 1 and fill.
T N 2-3 ft. compacted base of soil material.
B . i \ 3-7 ft. FILL: SILTY GRAVEL [GM); light yellowish grown (10YR
\ Eg’c Sch 6/4), pebbles and cobbles up o 1.0 ft. diameter.
B 7| 8470
n i § 4 7-12ft. FILL: SILTSTONE; weathered silistone fragments, olive
T § brawn (2.5Y 4/3) with more gravelly material and brick fragments at
40— | 10,0 f to 12.0 ft. marking base of fill matedal,
. § N\
B \ 12-14 ft. SILTY GRAVEL (GM); light gray (10YR 7/2). Corresponds
B i \ e—— Enviroplug] .| to Qt; from CGS maps and to 17u from Gillam (1898).
N % 14.16 ft. SANDY GRAVEL (GF), yellowish brown (10 YR 5/6).
- ] 6460 \ \ 16-47 ft. MENEFEE FORMATION:
| N \ \ 16-39 ft. SANDSTONE; weathered fine grained, ¥ght gray (NG),
7 18-19ft [T5] \ some carbonaceous material, frace pyrite, slightly calcareous,
20— R \ limonite stained fractures in weathered zane at 18.0 t019.0 ft. 2¢
degree fracture at 18.5 ft, several thin <1 inch shaley beds, some
- - i crossbedding and bioturbation at ~21.0 ft, some shale/clay ripup
\ clasts, becomes massive and unweathered below ~19.0 fi.
3 1 8450
’ o 070 27.30 fl. co! o medium light gray (N8
- B N — Sitica -30 ft. color change to medium light gray (N8).
Sand :
—30— -1 30-31 ft. Bentonite || © 30-33 {t. carbonaceous mats form partings, more abundant pyrite is
X i i Pellets commen along these partings.
30-79 . U
| i i - 33-35.5 fl. more carbonaceous material and some limonitic
7 N gf;‘z alteration.
- 1 440 R . 35.5-39 1. fine grained sandstone cuts into silty sandsicne interval
5 3ITR j“z — S ;ﬁicgf below, medium gray (N5).
1 N R = Sand L el el
40— i 3940t jﬁ: — a.020° 39-41 ft. SILTSTONE; medium dark gray (N4) noncalcareous.
R _ — W:p "41-47 1. COAL; small amount of coal recovered, lost intervalis
) - believed to be soft, fractured ceal and carbonacecus shale in upper
| n i = part of Menefee Formation,
= 47 ft. in carbonaceous shale and coal of upper part of Menefee
7 8430 1 Formation.
N _ | Total Depth 47.0 1t
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MONITORING WELL COMPLETION LOG DUR02-0886

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1222253.79

DATE DRILLED _ 11/07/2000 to 11/08/2000

LOCATION _ DURANGO, CO EAST COORD. (FT) 2308266.33 SURFACE ELEV. { FT NGVD)  6483.66
SITE _DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 37.00 TOP OF CASING (FT) 6485.16
WELL NUMBER _ 0888 WELL DEPTH (FT) _ 20.00 MEAS. PT. ELEV. (FT) _ 6485.16
WELL INSTALLATION INTERVAL {FT) SLOT SIZE (N) _0.020
BiT SIZE(S) (IN 6.0
SURFACE CASING: (8} (IN)
BLANK CASING: 2 in. PVC Sch 40 45 to 195  DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 195 to 295  SAMPLING METHOD _GRAB
SUMP/END CAP: 2 in. PVC Sch 40 295 to 300 DATE DEVEL.OPED
SURFACE SEAL: WATER LEVEL (FT BGS}
GROUT: Enviroplug 0.0 to 100 LOGGED BY _ Goodknight, C.
SEAL: Bentonite Pellets 11.8  to 160 REMARKS _ Drilled to 37.0 ft. on 11/7. Completed
UPPER PACK: 30-70 Silica Sand 16.0 to  17.9  on 11/8. Centralizers both ends of screen. Filter
LOWER PACK:  10-20 Silica Sand 179 to 37.0  Ppack (30-70 Sand) placed from 10.0 to 11.9 f.
S| @l w]| d o
.
lj—: 0| > 5 =z E W ]u% T
% E w= g 3 . = WELL DIAGRAM %9 LITHOLOGIC DESCRIPTION
ol (¥ o 3 % i i e 1G]
B N - N -3 ff. TOF SOIL;
i N SILT (MH); soil material, dark yeliowish brown (10YR 4/4), mottled,
B N i W some rack fragments.
: : 5480 — 3-6 ft. FILL: some red brick fragments, coarse sand matrix wilh
] \ some siit.
— 5 — | —— Enviroplug
[ . o~ 1oY 6251t SILTY GRAVEL (GM), cobbles up fo 1.0 ft. diameter of
7 i PVC Sch -9-6‘3 %o, sedimentary, igneous, and metamorphic rocks, brown (10YR 4/3),
| T sars— \\1 40 Do ‘Bgc ~60% cobbles and pebbles. Terrace deposit that corresponds to
- N \ a) &¥ "t7u" as mapped by Gillian (1998) and is late Pleistocene in age.
—10— ] 30.70 r::'[}," _v%
n i — Sifica . .
| _ = - Sand 30_ D@c
L - LO (3 o
B470— entonite o o
] J Pellets ugﬁjj
15 - e 0 ¢ 15-25 1t layer is mainly large cobbles
- i w070 pO 9;0' ' '
- - --— Sifica e
R n — Sand ),_:') -Ugé
B 2 . 6455: - 1020 pd (Yo
—20— -, -—— Silica \3 o,
- . ' Sand joD Oy
3 i ] o .0 =
- 1] % o
| ] s450] pozgr L=
[ 5 - 242514t ——— Wirs bo‘ DG;
. 25-26 . Wrap R 25-37 ft. CLIFF HOUSE SANDSTONE: .
[ 7 B R R S s U A MM SANDSTONE; very fine grained with some allernating silty beds,
B N B cooiio| bioturbated, medium-gray (N5} to medium dark gray (N4), trace of
- N - oo -| pynte and some carbonaceous material. Darker beds are finer
= N A ) e ) I MM grained, stightly calcareous, and silty with trace of carbonaceous
30 T material where more horizontal fracturing occurs. Seme horizontal
| B -~ soooooor| fraeturing at 30.0 R and from 33.0-35.0 ft.
: : €450
o | : 34.35 it
L] A Total Depth 370 ft.
i _| 8445
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MONITORING WELL COMPLETION LOG DUR02-0887

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT}
LOCATION _DURANGO, CO EAST COORD. (FT)
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT)
WELL NUMBER _ 0887 WELL DEPTH (FT)

WELL INSTALLATION

SURFACE CASING:
BLANK CASING:
WELL SCREEN:
SUMP/END CAP:
S8URFACE SEAL:
GROUT:

SEAL:

UPPER PACK:
LOWER PACK:

2 in. PVG Sch 40
2 in. Vee Wire Wrapped
2 in. PVC Sch 40

0.24
82.7
92.7

to
{0
to

0.0

74.0
78.9
81.5

fo
to
to
to

Enviroplug

Bentenite Pellets
30-70 Silica Sand
10-20 Silica Sand

_7308060.35
96.00
93.20

INTERVAL {FT)

DATE DRILLED _ 10/09/2000 to 10/10/2000
SURFACE ELEV. { FT NGVD) _ 6472.38
TOP OF CASING (FT) _6472.14

MEAS. PT. ELEV. (FT) _ 647214

SLOT SIZE {IN} _ 0.020

BIT SIZE(S) {IN} __ 6.0

DRILLING METHOD RQTASONIC
SAMPLING METHOD GRAB
DATE DEVELOPED
WATER LEVEL {FT BGS)
LOGGED BY _ Goodknight, C.

REMARKS _ Drilled to 45.5 ft. on 10/9, Set weli on
10/10. Scresned at lower Bodo Fault (diorite
porphyry, fractured, altered silty shales) in lower Point

1223632.22

82.7
927
93.2

WELL DIAGRAM

s

LOG

DEPTH
(FT BGL)
ELEV.
(FT NGVD)
BLOW
COUNTS
EXTENT
GRAPHIC

SAMPLE iD.

Looxout 55 Fm. Centralizers at top and botlom of
screen.

LITHOLOGIC DESCRIPTION

7.
Ml

N
\
\
s
\
\
\
\

2021 #.

\

2324 1t

25-25 ft.

K2
K3
K3
el

29-30 fi,

39401

s &

o—— Enviroplug R

G-2 ft. TGP SOIL:
SILT (MH), dark yellowish brewn (10YR 4/4).

#1 2.0ft, SANDY GRAVEL {GW); some cobblas-up to B inch
diameter-mostly granite and metamorphic rocks. Corresponds to
late Pleistocene terrace gravel {t7,) as mapped by Gillam (1898).
Large granite boulder cored for ~ 3.0 ft.

9-64 fi. MENEFEE FORMATION;

9-17 fi. SILTSTCONE; weathered, medium gray (N5), bicturbated
bedding, trace of carbonaceous material. Layer becomes less
weathered below 15.0 ft. Low angle (10 degree) fracture with
limonite at 16.0 ft.

17-23. SANDSTONE: fine grained, crossbedded, medium gray
(N5), 80 degree fracture and coated with limenite at 20-21 ft..

21-23 ft. layer becomes highly fractured with black materiat on
surfaces and some void space along fractures-indicative of baking.
Layer becomes metamorphosed at 22.0 fi. and Is cantacl zone of
baked sandstone and dike. o
23-28 1. IGNECUS; layer is a dike composed of diorite porphyry,
medium light gray {N8}, some light grayish vellow green (5GY 7/2)
—{ propylilic alteration (this may be hornblende alering to chlerite),
o i[\white phenoerysts. . I

28-30 . SANDSTONE; fine grained, crossbedded, high angle

\ fractures with black coalings, baked, some void spaces along
fracture. L e

- 1|\ 30-32 ft. Ldst. Probable highty fractured interval.  ~ ~
32-3%1t. SANDSTONE; near veriical, {imonite-coated fractures at
32.0 ft., some pyrite in vugs and nodules, sandstone is baked and
crossbedded.

38-39 ft. 45 degree fracture and altered with limonite.

@
%
72277

4142 fi.

%

R

7], 40-40.3 ft. SHALE; thin carbonaceous shale bed, medium dark
o|igray (N4). S

-1 40.3-64 {t. SANDSTONE; medium light gray (NB), mainfy

| horizontal bedded with trace to ~1% carbonacecus material along
bedding. Sandstone appears not to be altered or baked.
Sandstone is mainly medium gray (N5} with horizontal bedding that
has numeraus tight fractures.

46 ft. 45 degree fracture,

 U.S.
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MONITORING WELL COMPLETION LOG DUR02-0887

PROJECT UMTRA GROUND WATER WELL NUMBER 0887
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/09/2000Q to 10/10/2000
Continued from Previous Page
g =2z & |& =
et U}
& m % 9 % o o WELL DIAGRAM %3 LITHCLOGIC DESCRIPTION
0o t W [mQ = Eﬁ -
L L O ) [
4 T NN 49 ft. 20 degree fracture.
B 1 ea20] 52531 (Y% § """" 51 #t. 45 degree fracture.
B i | . \ § 53 ft. thin (1-2 inch) zone of rip-up clasts of shale in the sandstone.
B . s 57 it. sandstone becomes more fractured and crossbedded, trace
N of carbonaceous material along bedding.
50— | \ \ ;‘(\;’C Sch
B N G162t 1 {3 | 61-62 ft. sandstone has a hackly 60 degree fracture coated with
8410+ \ § black scoty material.
L N __62-63 fi. fracturing common-appears fo be Bodo fault zone.
- 6465 ft. %\ \ §4-96 fl. POINT LOOKOUT SANDSTONE:
B 4 B 6566 . § 64-72 ft. SILTSTONE; dense, medium light gray (N8) siltstone that
has been allered 1o hornfels, some fracturing with calcite. This is
- B | Lower part of Point Lookout Sandstene formation.
65-66 ft. B0 degree fracture with some void space.
—70— . 7071 67-72 ft. some core loss, interbedded siltstone, medium light gray
) {NB) and shale, dark gray (N3), both brittle lithologies.
i £400— 3070 "72-85 ft. SANDSTONE; layer mainly fine grained sandstone,
" i gmc:; medium gray (N5), crosshedded, trace carbonaceous material,
] an : some contorted bedding in darker gray thin shaley layers.
B n | Bentonite |- - 72.50-74.00 fi. Centralizer. Filter Pack 30-70 Sand
7677 1. Pellsts 75 fi. 60 degree fracture.
- E i 7879 1 77 ft. (some core loss down to ~85 fL.). Layer becomes medium
. 30-70 gray (N5} and dark gray (N3) silty shale layers in a bioturbated
—80- B Sifica mixture.
Sand
3 T 6390 10-20 ‘
B i g}"cz 83 ft. some void space- core loss indicates some frasturing
7 an __becomes more shaley below ~83 ft. o o
B ~ 85-85 ft. 85-87 ft. SILTSTONE; dark shale and silisfona with pyrite nodules
T 0.020" ] along vertical fracture, medium gray {N5), and white caicite also
R Br-a8 wie |7 T Thalong vertical fractures, o
Wrap L L §7-89ft.” IGNEOQUS; Diorite porphyry. Color ranges {rom medium
90— n gray (N5) in porpyrilic paris to light brownish gray (5YR8/1) in fine
\grafqu part of dike near margin. Some prophylitic alteration. |
- 1 s3so— B9-86 ft. SHALE; silty shale, dark gray (N3}, baked to hornfels,
9394 ft well fractured (lost about 3 ft of core through this BS-86 {t. interval),
- N . white coaling along fractures (vertical) are gypsum and calcite,
Pyrite fairly common in this interval. Baked silty shale (hornfels) of
B 7 - lower part of Point Lookout Sandstona formation.
| | Total Depih 96.0 ft.
—10G— 4
- 7 s37e
—110— N
i 7} 6360
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MONITORING WELL COMPLETION LOG DUR02-0888

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1223599.49

DATE DRILLED __10/10/2000 to 10/12/2000

LOCATION DURANGQ, CO EAST COORD. {FT} _ 2308130.37 SURFACE ELEV. ( FT NGVD) _ 6471.07
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT} _ 148.00 TOP OF CASING (FT) 6471.04
WELL NUMBER 0888 WELL DEPTH (FT) _ 148.00 MEAS. PT.ELEV. (FT) 6471.04
SLOT SIZE (IN) __0.020
BLANK CASING: 2 in. PVC Sch 40 003 to 330 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 1330 to 1475 SAMPLING METHOD GRAB
SUMP/END CAP: 2in. PVC Sch 40 1475 to  148.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 123.0 LOGGEDBY Goodknight, C.
SEAL: Bentonite Pellets 125.0 to  129.0 REMARKS _ Drilled to: 23 ft. on 10/10; 123 ft. on
UPPER PACK: 30-70 Silica Sand 128.0 to  131.0  1p/11; 148 ft on 10/12 and: set on 10/17. Screen set
LOWER PACK: 10-20 Sitica Sand 131.0 to 1480 inBodo fault zone in Menefee FM (fine grained SS,
—_ . Cilstone, fraciured). weniralizers ai boin ends of
T3 S1z2 & |s 2, screen.
b AE § | WELL DIAGRAM g3 LITHOLOGIC DESCRIPTION
o | E Qg z &= 5%
| R o 1. 0-1ft. SILT (ML), dark yellowish brown (10YR 4/4).
| | T % NI CTS 125 SILTY GRAVEL (GM)
- 2.5-8 ft. FILL; assorted fill material consisting of gravel, old brick,
~ i sandsiene pisces, sand and silt, generally brown to brick red.
i T i ==t 8.148 t. MENEFEE FORMATION:
10— 8-19ft. SILTSTONE; some shale, carbonaceous, medium gray
6460 (N5) to medium dark gray (N4), weathered from 8.0 ft. to ~12 fi.
| _ : Wavy bedding, well cemented from 12.0 ft, to 17 ft.
B i 7 \ § 17-19 ft. gradually coarsens to fine grained sandstone, 80 degree
i \ \ _fracture at 18.0 ft. o ) o
20— \ \ 19-52 ft. SANDSTONE: fine grained, medium gray {N5), frace of
8450 \ \ carbonaceous material, mostly horizontal bedding, few thin shaley
. | \ layers. Crossbedding in some places.
| 2223 f1. E\ §
B i B \ \ S| 27-37 i layer is essentially the same as above-poor recavery (only
- § ‘| ~5.0 ).
6440 \
| i 7 37-52 ft. layer has sporadic thin (<17} carbonacecus partings.
i Trace of carbonaceous material along bedding.
40— \
o NN |
] \\~¢ N :

[

S,

o
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MONITORING WELL COMPLETION LOG DUR02-0888

PROJECT

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

WELL NUMBER 0888

DATES DRILLED 10/10/2000 to 10/12/20C0

Continued from Previous Page

DEPTH
(FT BGL)

ELEV
(FT NGVD)

BLOW
COUNTS

SAMPLE ID.
EXTENT

WELL DIAGRAM

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

6420

ZELNEVE

o203 [ (%

777 77

G

777
0%

77

77

%

p——— Enviroplug

PVC Sch

40

pehbles.
?Lult“ es) light brcwmsh gra y( YR 6:’1)

72-74 1t. lost-believed fo be soft shale interval.

_62- 53 ft. SHALE, some silt, dark gray wavy hedding, r Tip up clasis
5365 . SANDSTONE, fine grained, trace of carbonaceous
material aleng bedding and in thin partings.

63-85 ft. layer has abundant shale clasts and some gray chert

66-126 ft. SANDSTONE; fine grained, frace of carbonaceous
material.
68-69 ft. uneven fractured with some void space.

-75 ft. layer hecomes dark gray (N3) in coler (wet) with seme
sillstones.

75-82 ft. fine grained sandstone becomes darker-medium dark
gray (N4).

77-78 ft. uneven hackly fracture with void spaces.

79-80 ft. 75 degree fracture with more uneven fractures scattered
throughout.

82-87 ft. more even bedded, medium gray (N5), few to no
fractures.

B7-97 ft. even bedded and crosshedded.

91-92 ft. B0 degree fracture.
92-93 ft. 80 degree fraclure with white gypsum or calcite on surface
with trace of pyrite. No open fraciures.

99.5 fl. some horizontal fractures.

102 ft. 45 degree fracture.

103.5 f&. some horizontal fractures and filled burrows, Sandstone
layer becoming medium dark gray (N4},

106.5-107 ft. 75 degree fracture.

112.5 ft. 60 degree fracture.

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0888

SITE

PROJECT

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

WELL NUMBER 08sg

OAT

ES DRILLED 10/10/2000 to 10/12/2000

Continued from Previous Page

DEPTH
(FT BGL)

ELEV.
(FT NGVD)

BLOW
COUNTS

SAMPLE ID.

EXTENT

WELL DIAGRAM

LITHOLOGIC DESCRIPTION

125-126 it
127-1278 ft
128-129 #t.

145-346 f1,

147-148 fi

Q

A%

Peliets
30-70
w— Sitica
Sand
- 10-20
" —— Silica
Sand

. 0.028"
——— Wite
Wrap

Bentonite |

\

115-115.5 fi. 80 degree and 30 degree fractures, respectively.

17 ft. some clay pellets.

117.5 ft. 80 degree fraclure.

119 ft. 45 degree fracture.

120 ft. becomes lighter in color below 120 ft. to madium light gray
{NB).

123-125 ft. Centralizer; Filter Pack 30-7C Sand

125-126 ft. altered and black to dark gray (N3) and 50-60 degree
\ractures with white fillings of calcite or gypsum.

i26 =127 1. TGNEQUS; diorite p porphyry dike, medium dark gray
{N4) and medium light gray (N&) along margins.
127»148 i SANDSTONE; fine grained, Ira frace of carhonaceous ™
material. At127.0to 127. 5 layer is altered black to dark gray (N3)
and fractured. Below 127.5 ft, sandstone is lighter in color -
medium gray (N5) to medium dark gray-(N4). Hackly uneven
fracture at 129.0 ft. Sandstone fractures vertical at 131.0 ft. and
has a 45 degree fracture at 134.0 ft.

135.5-136 ft. thin shale or claystone layer, dark gray (N3).
136-137 fi. fractured interval.

138 ft. 45 degree fracture.
141-143 f. near vertical fracture,

143 ft. 45 degree fracture and aftered.

143-147 fl. poor recovery, soft zone. Believed to be aiternaling thia
beds of dark gray very fine grained sandstone and siltstone of
Menefee Formation.

147-148 ft. becomes fine grained sandsicne, medium dark gray
(N4} in Menefee Formalion..

Total Depth 148.0 ft.

U.S. DEPARTMENT OF ENERGY | 5.0 3 0F 3 042072001
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MONITORING WELL COMPLETION LOG DUR02-0889

PROJECT UMTRA GROUND WATER NORTH COORD. (FT} 1224028.83 DATE DRILLED _ 10/22/2000 to 10/24/2000
LOCATION DURANGO, CO EAST COORD. {FT) _ 2308362.20 SURFACE ELEV. { FT NGVD) __6470.25
SITE  DURANGO RAFFINATE PCNDS HOLE DEPTH {FT) _ 97.00 TOP OF CASING (FT) _6472.00
WELL NUMBER 0889 WELL DEPTH {(FT) _ 90.50 MEAS. PT. ELEV. (FT} _8472.00
SLOT SIZE {IN) 0.020
SURFAGE GASING WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.0
BLANK CASING: 2 in. PVC Sch 40 175 to 80.0 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped B0.0 to §0.0 SAMPLING METHCD _ GRAB
SUMPI/END CAP: 2 in. PVC Sch 40 900 to 805 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 709 LOGGED BY _ Goodknight, C.
SEAL: Bentonite Pellets 724 to 760 REMARKS _ Driled to 65 ft. on 10/22. Rig repairs
UPPER PACK: 30-70 Sillca Sand 760 to 783 on 1p/23. Centralizers at both ends of screen. Filter
LOWER PACK: 10-20 Silica Sand 78.3 [{e} a7.0 Pack (30-70 Sand) from 70.9 to 72.4 ft.
5| &@l_ow| & o
am M= 195 & |E| WELLDIAGRAM el LITHOLOGIC DESCRIPTION
e} E W imQ = ﬁ — el
= o & P T o}
1 N N 0-3 {t. SILT (ML), silty soil, dark brown {10YR 3/3), scme fine
| R | \'Q \\Q\‘ grained sand.
n - \ 315 fl. MENEFEE FORMATION:
1 \ \3-4 ft. COAL, weathered coal material, grayish black (N2).
| i R 4-0 1. SANDSTONE, very weathered, moderate yellowish brown
(10YR 5/4).
n . N 5-5.9 ft. layer is fine grained sandstone, dark yellowish brown
(10YR 4/2). A 30 degree limonite stained fraciure at 7.0 ft. Some
10— 6460 \ weathering present with limenite staining on fractures, vertical
\ fracture at 8.0f. i
B B - 9-12 ft. SHALE; brownish gray (5YR 4/1) {o dark gray {(N3), soft,
\ some may be claystone, trace of very fine grained sandstone.
| ] | st [T5] i2-15 ft. COAL; grayish black (N2). o
L - \ 15-97 fi. PCINT LOOKOUT SANDSTCNE:
T 16171 | 15 | \ 15-79 ft. SANDSTONE; fine grained with some fractures {mosily
| | | \ healed) medium dark gray (N4), trace of carbanaceous material. At
\ 16-18 ft., there is & 70 degree fracture with apparent slicken sides.
20— g450- N 18-79 fi. sandstone becomes massive, bul with highly inclined
\ healed fractures common, Medium gray (N5), trace of
- - i \ carbonacaous material defining bedding. Fracturés numercus, but
\ § healed (no void space or alteraticn evident).
. ] 2526 % Is \
30— g440- il
L] %-—— Enviroplugl 11
_— | a7-38ft. | 0% | § """"
40— 843 \ | 39 R two 6o degree fractures, ene with void space.
= N R 40 ft. medium dark gray (N4), trace of carbonaceous material on
R - . \ -+ o1+ | bedding surfaces and as stems or woody material.
i 7 n § 48 fl., 60 degree fracture and coated with white caicite and trace of
B N pyrite.
N 48-51 ft. massively bedded.
NN [ . y

® J.S. DEPARTMENT OF ENERGY
GRAND JUNGCTION CFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0889

PROJECT UMTRA GRCUND WATER WELL NUMBER 0889
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/22/2000 to 10/24/2000
Conlinued from Previous Page
T 8 w a] [
- . = o
E G > 5 g E E E payy]
amiWs 105 g |E| WELLDIAGRAM Za LITHOLOGIC DESCRIPTION
Reido 80| 5 |5 o
bt [y Q 3:) U]
B | \ 51-52 ft. high angle (~60 degree) fracture with void space, trace of
= 52-53 1 | % | \ carbonacecus material afong bedding.
i I T x 56 ft. thin shale (~6"), medium gray (N5), some silistone also in this
5 N N bed, noncalcarecus.
\ % i 57-64 #. sandstone layer becomes fine grained with carbonaceous
—60— g410 \ Z;'C Sch material.
i 7 - 84 ft. horizontal fracturing.
. _ R 85-8¢ ft. sandstone layer is mainly cross laminated.
70| ea-70ft || \ 69-70 ft. near vertical fractures (uneven and hackly) with blebs of
6400 ) 30-70 pyrite coating and some void space.
B ] Bentonita |- -« <« - - 73-74 f1. layer has some carbenaceous material along inclined
l Pellets |2 :..:.:|] beds, medium dark gray {N4), bieb of pyrite at 73.8 ft., abrupt
| i i 1076 c-oooooc| change at 74 fi-layer becomes lighter colored sandstone, medium
- s - -| tight gray, (N8).
B 7] 7] Sand 78 ft._high angle fracture {70 degree).
80— g300- 79-86 ft. SHALE, soft shaley matenial, ight gray (N7) fc mediim |
fight gray (NB). Loss of core (4 to 5 ft) in 78.0-86.0 ft interval. At
B ] | 818241, 83.0 10 85.0 ft. layer is hard, porcelaneous, hornfels-like shale,
medium gray (N5) 1o light gray (NB), horizonial fractures. Trace of
- — o 83-85 1t carbonaceous material and pyrite.
-] T O = P I A FO 86-88 t. SANDSTONE; medium light gray (M6), wilh irace of
L - i carbonaceous material and pyrite.
"BO-8G i, SILTSTONE, dense, medium dark gray (N4}, horizontal |
L—g0—| | fractures, some void space. .
6380 =1\ 89-90 1. SANDSTONE: fine graned.
- E 4 . \90—91 ft.” SILTSTONE; dense, medium dark gray (N4}, horizental
-- - - - - - |\fractures, some void space. _
- - 4 DLl 0] 9197 £ SANDSTONE, fine grained, medium gray (N5), trace of
T carbonaceous materia! and stems atong bedding pianes, even
3 b - 98.07 i bedded, less carponaceous material from 94.0 to 97.0 fi. Lower
’ — massive sandstone unit of Paint Lockoul Sandstone formation.
3 7 E Total Depth 97.0 1t
1001 6370
—110 5350

? U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0890

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 122287639  DATE DRILLED 09/24/2000
LOCATION DURANGO, CO EAST COORD. (FT) _ 2308073.33 SURFACE ELEV. { FT NGVD) _ 6487.40
SITE _DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _ 77.00 TOP OF CASING (FT) _ 6487.33
WELL NUMBER _ 0890 WELL DEPTH (FT) _73.00 MEAS. PT. ELEV. (FT) _6487.33
SLOT SIZE {IN} _ 0.G620
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0
SURFACE CASING:
BLANK CASING:  2in. PVC Sch 40 007 to 630 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 63.0 to 725  SAMPLING METHOD _GRAB
SUMP/END CAP: 21in. PVC Sch 44 725 to 730 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 480 LLOGGED BY  Kaulsky, M.
SEAL: Bentonite Pellets 800 to 580 REMARKS _ 30-70 sand pack from 48.0 to 50.0 ft.
UPPER PACK: 30-70 Silica Sand 580 to 600
LOWER PACK: 10-20 Silica Sand 800 to 77.0
o o w a [S]
Fo|>3 |25 u |E To
& m | s 9 5 T o WELL DIAGRAM G Q LITHOLOGIC DESCRIPTION
ol B 12| 2 8| = %
E NN 0-6 fi. FILL; contains sandy silt, dark gray brown {10YR 4/2) to
B - . N yellow (10YR 8/6), medium sliff, moist sandy silt. Deeply weathered
3 1 485 \\ sandsione clasts to gravel size and black plastic and red brick
B B N fragments..
5 — : §
R NN auretun] 60T SILTY SAND (SW); very dark gray brown (0VR 3/2) wih
: | 8480 § [Taradatets] gravel, medium, dense, moist.
— 10— - \ \ 'ﬁ‘h‘i Y 7613 it GRAVEL (GW); houlders, dense, dry terrace gravel,
B 7 . 'Y SR
i 7 s475- A .‘-
[ ] - ) | Tt 9315 . GRAVELLY SAND (SW); red (10R 4/6), moist, medium
PP et N \ ity dense.
—15 my § 1577 It MENEFEE FORMATION.
] - AN \ TNI5-18 ft. SHALE; dark gray (N 4/ withsit.
[ 7 e470- 1 \ 16-17 ft. SANDSTONE; fine grained, light gray (YR 772} with
- B i \ \ strong brown (7.5 YR 5/8) specks to 1mm diameter in size. Weak
3 - to medium strong. L
20 7 \ 17-37 ft. SHALE; very dark gray (7.6YR 3/0) wilh siit, strong, dry,
= remains intact when drilled with water, crumbles ctherwise.
i 7] - \ Bedding is up to 2.0 fi thick.
i | eas5— \
-~ — : \ \l—w— Enviroplug
= NN
[ | s480 \
— 30— §
i | sas5— \
] . \\ PV Sch
-1 0
35| ] !
i 7 8450 % 37-42'ft. COAL: black, with sulfurous odor, very lifle recovery in
i 7 R \ this zone.

s U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COL.ORADQ
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MONITORING WELL COMPLETION LOG DUR02-0890

PROJECT UMTRA GROUND WATER WELL NUMBER 0890
SiTE DURANGO RAFFINATE PONDS DATES DRILLED 0972412000
Continued from Previous Page
= @l_w| 4 Q

o>z |2E| u |E =

@) \W2195| ¢ “.;J WELL DIAGRAM 39 LITHOLOGIC DESCRIPTION

olt |1 £|® g % i G
I 7 6445 | 42-58 fl. SHALE, very dark gray wilh siit, carbonaceous, streng,
7 . 446 . @\ beds up to 1.0 ft, thick.
—45— ] N\
i '* 8440
B N - & 36-70
50— T - Sand
[~ : 6436
B i - 52-55 ft. @ Bentonite

s Pelleis
—55— R
i | 8430 _ o
] — 3070 "58-63 ft. SANDSTONE; gray (TOYR 6/4), hard, ~1.0 . thick beds.
[ 7 i m-—— Silica
:—60—: i : Sand :
[ ] s soesq K02l e
] et @ = 1020 53-85 1l SHALE, black (10YR 6/1), carbonaceous, briitle with
- . (R == iy g‘aﬁlﬁ pyrite flecks. ] -
65 i L= 7| 65-77 it. SANDSTONE; light gray (7.5YR 7/0), mediumn grained
3 T - E N with fight gray shale/claystone interbedded. Bedding is up to 48
- 8420 = 0.020 inches thick and has light gray clay inlerbeds approximately 1"
» 4 — Wire thick.
L * — Wrap
—70— | =
i | 8415
| | = 7374 ft.
75—
[ | e4t0 Tolal Depth 77.0 ft.
—aoq ]
I
6405

85— B
[ | e400
90— i

5 U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0891

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1223321.81 DATE DRILLED _ 10/056/2000 to 10/07/2000

LOCATION _ DURANGO, CO EAST COORD. {(FT} _2308211.58 SURFACE ELEV. (FT NGVD) _ 6473.49
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH (FT} _ 77.00 TOP OF CASING (FT} _ 647327
WELL NUMBER _ 0821 WELL DEPTH (FT) _ 75.00 MEAS. PT. ELEV. (FT) _ 6473.27
SLOT SIZE(IN) _ 0.020

WELL INSTALLATION INTERVAL (FT} BIT SIZE(S) (IN) 6.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 022 to 645 DRILLING METHOD ROTASONIC
WELL SCREEN: 2in. Ves Wire Wrapped 645 to 74.5  SAMPLING METHOD _ GRAB
SUMP/END CAP: 2 in. PVC Sch 40 745 to 750  DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 550 LOGGED BY _ Goodknight, C.
SEAL: Bentonite Pellets 57.0 to 61.0 REMARKS _ Drilled to 67 ft. on 10/5. Completed
UPPER PACK: 30-70 Silica Sand 610 to 832  Driling to 77 ft on 10/7. Centralizers at top and
LOWER PAGK: 10-20 Silica Sand 832 to  77.0  ‘bottom of screen.

5 o) w o

&o W |05 & [P WELLDIAGRAM 3—3 LITHOLOGIC DESCRIPTICN
0o !'-‘I.."— « E @ 8 ‘% é nn U]

- 0-6 fl. FILL; sofi, dark brown {(107R 3/3) with sandy sill (ML),
- wetimoist to 4,0 ft. Gravel at 1.G o 3.0 ft. Dark yellowish brewn
- T (10YR 4/4) at 3.0 {0 4.0 ft. Dark brown (10YR 3/3) at 5.010 6.0 ft.

B-7 ft. SILTY GRAVEL (GM); moitled gray, brown, red, tan,
7T . \pebbies up to 3" diameter.

| 777 fi. MENEFEE FORMATION:

| 7-32 ft. SANDSTONE; weathered medium fo fine grained with

carbonaceous material, dark yellowish orange (10YR 6/6). Below
11.0 ft., sandstone becomes firm and unweathered, light gray {N7).

77
%

] . 1124 | {% |

5

17 ft. carbonacecus parting.

17.5 fi. near horizontal fractures.

18 ft. carbonacecus sandstone, fine grained, medium gray (N5} to
medium dark gray (N4) with some coal fragments.

20-26 ft. bioturbated, very fine grained sandstone and
carbonaceous siltstone, medium dark gray (N4) 1o dark gray (N5),
sama coal material.

7
T
S
7

20-21 1t

] ] - \iwm Enviroplug

0] - 2030t | % |

|.
T
7

26-27 ft. fine grained sandstcne.
27-32 ft. contains carbonaceous shale, medium dark gray {N4).
Low angle fracture (5 to 10 degrees) at 29.0 and 30.0 .

32-37.5 fi. SHALE; black, carbanaceous and impure coal, grayish
black (N2).

£
[
%

T "3??5-?7T SANDSTONE; fine to very fine grained, clive gray (5Y
41},

I AV 5

s ] S DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0891

PROJECT UMTRA GROUND WATER WELL NUMBER 0891
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/05/2000 to 10/07/2000
Continued from Previous Page
~| @l_wl| o o)
- . = = o
ED |2 | B2 w |2 )
B'.l m '-_L,' = 8 35 i = WELL DIAGRAM %0 LITHOLOGIC DESCRIPTION
0 E M | DO g 5 -
pu B [&] b [}
B i - 38.5-40.5 sandstone has carbonaceous material along bedding
. sra2ft [§2] planes.
B N N 40.5 {t. thin shale parting.
% — n \ 41 ft. layer below this depth is massive sandstone with
| 6430 \ PVC Sch carbonacecus material alang bedding as scattered flecks, color is
45— ] 40 light gray (N7) to medium light gray (N8) and the carbonaceous
B i - \ bedding planes are medium dark gray (N4). Predominanily planar
- bedding with only trace of carbonaceous material, long core
B N N segments intact, well cemented. Trace of gray chert pieces up to
: : 6425 114" long at ~63.0 {t.
—50— |
| T e420 \
55 . \ : 30-70 55-59 ft. Centralizer: Filter Pack 30-70 Sand.
B — o—— Silica
| a 1 56-57 #t. Sand
: : 8415— Bentonite :
. Pellats
—80— N
[ 7] - 30-70
B b i —— Silica
- . Sand
6410
B T 4 10-20
—65— ', - Silica
L - 7 ! Sand
| - 66-68 ft. layer becomes darker with 10% carbonaceous coal
N . material, medium light gray (NB). Contorted bedding.
| | s405 0.020" 68.71.5 f1. fine grained sand, medium light gray (N6} with trace of
T - L \Wire carbonaceous material, massive, mostly horizontal bedding.
— 70— 4 Wrap
i ] = 7273 11, 72-73 ft. massive fine grained sandstone with bedding inclined ~20
1 s400- degrees.
75— B I N I el i uE I SO 74.2-75.5 ft. massive fine grained sandstone with chaotic bedding
B | -1 defined by carbonaceous shale clasts.
4 v P i 76.6-76.6 ft. massive fine grained sandstone with trace of
3 ] . carbonacecus material.
3 1 sags— 76.8-76.7 dark gray shaley bed.
L - 76.7-77 massive fine grained sandslone with trace of
80— 1 carbonacecus material in lower part of Menefee Formation.,
| B 1 Total Depth 77.0 1t
| 390
— 85— ]
[ 7] es8s
90— ]

U.S. DEPARTMENT OF ENERGY | pioc 2 0F 2 04202001
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MONITORING WELL COMPLETION LOG DUR02-0892

LOCATION _DURANGQ, CO

SITE

WELL NUMBER _ 0392

SURFACE CASING:
BLANK CASING:
WELL SCREEN:
SUMP/END CAP:
SURFACE SEAL:
GROUT:

SEAL:

UPPER PACK:
LOWER PACK:

Enviroplug

WELL INSTALLATICN

2 in. PVYC Sch 40
2 in. Vee Wire Wrapped
2in. PVC Sch 40

Bentonite Peliets
306-70 Silica Sand
10-20 Silica Sand

0.22
62.5
79.5

0.0

61.3
66.5
68.0

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223878.06

EAST COORD. (FT)
DURANGO RAFFINATE PONDS HOLE DEPTH (FT)
WELL DEPTH (FT} _80.00

INTERVAL (FT)

to
to
fo

to
to
to
to

2308170.06
85.00

69.5
79.6
80.0

50.8
66.5
68.0
85.0

DATE DRILLED _ 10/07/2000 to 10/08/2000
SURFACE ELEV. { FT NGVD) _ 6469.71

TOP OF CASING (FT) _ 6469.49

MEAS, PT. ELEV. (FT) _ 6469.49

SLOT SIZE (IN) _ 0.020

BIT SIZE(S) (IN) _ 6.0

DRILLING METHOD ROTASONIC
SAMPLING METHOD _GRAB
DATE DEVELOPED
WATER LEVEL (FT BGS)
LOGGED BY _ Goodknight, C,

REMARKS  Drilled to: 59 ff on 10/7, set well on
10/8. Screened in Menefee Fm in lower part of Bodo
fault zone. Centralizers at both ends of screen.

DEPTH
(FT BGL)
ELEV.
(FT NGVD)
BLOW
COUNTS
SAMPLE ID.
EXTENT

WELL DIAGRAM

GRAPHIC

LITHOLOGIC DESCRIPTION

6-7 fi.
T8t

13-14 1t

22-23 ft.

£440 29301

3940 ft.

4748 1t.

7 |

7777
7777

-

720%

\
\
\

0.020"
Wire
Wrap

1 0-2ft. SANDY SILT (ML), dark yellowish brown (10YR 4/4).

Enviroplugl- - - - - -

2-4 ft, SILTY GRAVEL (GM); brown (10YR 5/3), pebbles up to 3"

.| _diameter.

4-80 fi. MENEFEE FORMATION:

4-44.5 ft. SANDSTONE; weathered, fine grained, pale brown
(10YR 6/3). Unweathered sandstone is medium light gray (N6).
4.5 fi. 45 degree fracture.

6.5-8 ft. fracture inclined 75-BC degrees with light gray (N7) gouge
abeut 3/4 in thick and coaly shale ~1/2 in thick.

12-13 ft. inclined fracture (~75 degrees), with just hematite and
limonite staining. Round c¢herl pebbles up to 1.5™ diameter found in
trace amounis from 12.0-15.0 ft, Trace carbonaceous material atong
bedding. Sandstone is medium light gray (N5).

16.5 <16 ft. Thin carbonaceous shale partings. Sandstone, fine
grained, damp color is medium dark gray (N4} to medium gray (N5).
Trace of carbonaceous material.

18.0 and 20,5 ft. 45 degree inclined fractures, both are limonite
coated.

23-25 ft. Some inclined bedding (~20 degrees).

27.5 ft. sandstone becomes darker colered to medium dark gray
(N4) from disseminated carbenaceous material.

32.5ft. trace of chert pebbles.

36.5 ft. grades to carbonaceous sandstone, fine grained to very
fine grained, damp cclor is medium dark gray (N4} fo dark gray
{N3).

38 ft. an inclined fracture {80 degrees ) wilh no alteration alang it.
40.0 ft. carbonaceous, fine grained sandsione, medium dark gray
{N4) to dark gray (N3), some inclined bedding {(~20 degrees).
Hackiy fracture at 42.0 ft..

43.5to 44.5 ft. Gradual change to coal.

4454651t COAL ~7 -
46.5-56 ft. SANDSTONE; abrupt change to fine grained
sandsione, carbonacecus, with coal material in streaks and along
bedding, medium dark gray (N4).

U.S. DEPARTMENT OF
GRAND JUNCTION OFFICE, COLORADO

ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0892

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

WELL NUMBER 0892
DATES DRILLED 10/07/2000 to 10/08/200%

Continued from Previous Page

7|8 =2 8 e
[ O] w Z
o @ @ 2185| & iE| WELLDIAGRAM LITHOLOGIC DESCRIPTION
oL | W |BQ| 2 I
—= i (&} &
\ 48-56 ft. sandstone becemes less carbonaceous and lighter,
mediom fight gray (N6),. Some healed fractures, 45 degree at
52-53 &, : 48-48.5 ft. At 50 ft., sandstone is darker, medium gray (N5) and
- appears to be baked. A 45 degree fracture at 52.0 fi. and a 65
:XC Sch degree fraclure at 55 fi..
657 . N 5557 fi_TGNEOUS. Diorite porghyiydie,
57-58 1t \ 57-59 ft. SANDSTONE; baked sandsicne with 65 degree fracture
58-59 fi. % and some baked shale, = — [
5380 fi R AN 30-70 L\ TB9B0 T IGNEOUS: Diorite porphyry dike, very dense, medium
- —— Silica - -[i gray (N5}, some light green propylitic alteration.
Sand : \59.8-61.3 ft. Centralizer; Filler Pack 30-70 Sand. o
Bantonite R 60-68 ft. SANDSTONE; frace of carbonaceous material, appears
poters  : dense and baked, medium gray (N5) o medium dark gray (N4). A
60 degree fracture with black, sooty material aleng it from 61.0 to
30-70 61.5 ft., a 65 degree fracture from §3.0 to 64.0 fi., and a 45 degree
w—— Siica : fracture at 66.5 ft. Someminc!ined bedding i- 20 degrees. -
§8-69 ft ?gnz% ~ .| 68-69 ft. (GNEOUS; allered diorite dike, fight gray {N7), some light
S PR - - i\green propylilic ateration.
g 2“’°§ 1} 69-80ft. SANDSTCNE; fine grained of the Menefee Formation,
an medium gray (N5), appears baked and brilile. Black scoty materia)
72731 adjacent to dike. Fractured from 71.0-72.0 ft. A 45 degree fracture
at 73.5 ft. Sandstone generally has inclined bedding at ~20
degrees and trace of carbonaceous material.
78791 78.5-80 ft. sandstone layer is medium gray (N5) with 60 degree
fracture and more intense fracturing from 79.0 to 80.0 ft.
80-85 ft. POINT LOOKOUT SANDSTONE:
SHALE and SILTSTONE; medium gray (N5) to mediom light gray”
82-84 f. {NB). Abrupt lithotogy change at ~80.0 ft. This is the main Bodo

Fault. Intense fracturing from 80.0 f0 81.0 ft. Dry from 82.010 85.0
ft. This is in the lower part of the Point Lookout Sandstone
formation.

Total Depth 850 ft.
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MONITORING WELL COMPLETION LOG DUR02-0893

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) _1224136.19 DATE DRILLED _ 10/08/2000 to 15/09/2000
LOCATION _DURANGO, CO EAST COORD. {FT) _ 2308046.25 SURFACE ELEV. ( FT NGVD} _ 6466.58
SITE _DURANGO RAFFINATE PONDS HOLE DEPTH (FT) _76.50 TOP OF CASING {FT)} __£466.41
WELL NUMBER _ 0893 WELL DEPTH (FT) _75.00 MEAS. PT. ELEV. (FT} 6466.41
SLOT SIZE (IN) __0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 6.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 017 to 645 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 64.5 to 745  SAMPLING METHOD _GRAB
SUMP/END CAP: 2in. PVC Sch 40 745 to 750 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 55.0 - LOGGEDBY _ Goodknight, C.
SEAL: Bentonite Pefiets 570 to 61.0 REMARKS _ Drilled 47 ft. on 10/8. Setwell on 10/9.
UPPER PACK: 30-70 Silica Sand 61.0 to 633  gereened in Point Lookout SS Fm. near the transition
LOWER PACK: 10-20 Silica Sand 633 te 785  igthe underlying Mancos Shale. Centralizers at both
. - ends of screen.
iy 0 [42] o]
A5 b = = 154
E0O > = w |z T
A 2195 2 |E| WELL DIAGRAM &3 LITHOLOGIC DESCRIPTION
ow | ¥ E @ 8 & W &
- ) k\\ \\ U] 021 ST (ML), dark yellowish brown (10YR 3/4) damp color.
- - \ N 2-76.5 ft. POINT LOOKOUT SANDSTONE:
B i \ \ 2-3 ft. SILTSTONE; brown (7.5YR 4/4) with weathered shale;
] \ \ thinly bedded with shale--lower part of the Point Lookout
B N \ \ Sandstone. Siltstone is medium light gray (N6) and shale is
6460 \ medium dark gray (N4). Bedding is bioturbaled, paricularly in the
- 1 § siltstone. Material is well fractured (horizontal) along bedding as a
7] abh E\ result of weathering down to about 12.0 ft. Unweathered
—10— ] i \ \ interbedded siltstone and shale in thin beds below 12.0 ft. Shale is
\ predominant at 60-70% and is medium dark gray (N4).
[~ 7} e4s0+ \
i 7] E § 18 ft. thin resistant siltstone bed (~4"), medium light gray (N6}, and
L 20— a low angle fracture (~20 degrees). Trace to several percent
N carbonaceaus material along bedding throughout layer below 19.0 ft
| o | {o about 40.0 ft.
| B 2324 1. j‘}i\
i 1 6440
| _ \t—m- Enviroplug)
— 30— R
i 1 s430-
40 -1 40 ft. below this depth, layer has more interbeds of shale and silty
N 4 \ shale--lower part of Point Lookout Sandstone formation. Beds are
T \ mostly bioturbated. Shale is medium dark gray {N4) and silly
B _ PVC Sch material is medium light gray {N8). Throughout seclion, layer has
T 40 scatlered thin beds (2-3") of well cemeanted calcarenite, medium
- 1 s420-] gray (N5).

- S
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MONITORING WELL COMPLETION LOG DUR02-0893

PROJECT UMTRA GROUND WATER WELL NUMBER 0893
SITE DURANGC RAFFINATE PONDS DATES DRILLED 10/08/2000 to 10/09/2000
Continued from Previous Page
| Ol_wl| &
Lol 5 2B w B
aoiuz 195 § Wl  WELL DIAGRAM LITHOLOGIC DESCRIPTION
(e}
O E w E m O % Eﬁ
i 7] - 54551 [ 1% | 30.70 - . )
B i " Sifica 1 55-57 ft. Centralizer. Filter Pack 30-70 Sand.
6410 Sand
i b ~1 Bentonite -
60— Pellats
1 3070 :| 60 ft. below this depth, shale beds become mere common. Only a
3 i . Sm'ca irace of carbonaceous material finely disseminated along bedding.
A Sand Description of shale and siity shale, as abave, with this being in the
- - 10-20 lower Point Lookout Sandstone formation and near the uppermost
7] - d—— Silica Mancoes Shale fransition zone.
™ 1 s400- g Sand
i ] - = 0.020°
Wire
— 70— 1 — Wrap
i 7] . 7273 4.
B 7 &390~
| 4 Total Depth 768.51t.
—80— N
i 7 saso—
— 90— i
© 7| savo—
100 ]
7| s380—
—110— i

—
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MONITORING WELL COMPLETION LOG DUR02-0902

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT) _1223627.50

DATE DRILLED _ 10/18/2000

LOCATION DURANGO, CO EAST COORD. (FT} 2308386.50 SURFACGE ELEV. ( FT NGVD) _ 6470.29
SITE _ DURANGC RAFFINATE PONDS HOLE DEPTH (FT) 148.50 TOP OF CASING (FT) _6472.28
WELL NUMBER _ (0802 WELL DEPTH {FT) _148.00 MEAS. PT. ELEV. {FT) _6472.28
SLOT SIZE({IN) _ 0.020
SURFACE CASING WELL INSTALLATION INTERVAL {FT) BIT SIZE(S) IN) _ 6.0
BLANK CASING: 2 in. PVC Sch 40 199 to 1280 PRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 1280 to 1480 SAMPLING METHOD _GRAB
SUMP/END CAP: 2 in. PVC Sch 40 148.0 to 148.5 DATE DEVELOPED
SURFACE SEAL: Concrete 0.0 o 20 WATER LEVEL (FT BGS)
GROUT: Envireplug 2.0 to  111.0 LOGGEDBY _ Kautsky, M.
SEAL: Bentonite Pellets 1132 to  121.0 REMARKS _ 30-70 sand pack from 111.0 to 113.2 ft.
UPPER PACK: 30-70 Silica Sand 1210 to 12283
LOWER PACK: 10-20 Silica Sand 12283 to 1485
o o 0] a 8]
La|ls= |z 5 =
EQ > = w z I
oo | W2 85| # |E| WELL DIAGRAM 58 LITHOLOGIC DESCRIPTION
g |Em- | @3] 2 (%= =
=l Q) & T ©
n Concrate 0-1ft._FILL, silty gravel loose fill cover.
] i N % 1-71t. CLAY (CL); silt and sand, brown {10YR 4/3] some sand,
\ medium sliff, dry to mostly moist, medium plasticity.
- B s6f (7] \
—_— o4, E \ 7-91t. SANDY GRAVEL. (GP), contains ~20 % clayey sand malrix
n \ and 80% medium gravel, rounded, various Precambrian-crystalline
| 10— type lithologies, up to 1.0 1t diameter clasts.
107 e460 141, Z’Z\ \ 7-148.5 l. MENEFEE FORMATION:
- - h \ 742 ft. SANDSTONE; contains black flecks of carbonaceous
\ matter, wavy bedding that contains moderate yellow brown ferric
- E N \ \ oxyhydroxide staining. Occasional vugs. Individual beds are 7.0t
\ \ - or mors in thickness. 0-5% carbonaceous material along bedding
- - i \ throughout. Massive light gray (N7) sandstane with trace of
carbonacecus material.
—20— gas0| \
i 7] 7 24251, ﬁ:§
30 g440- \
] - 36371 | 03 |
40— o430 \
] - — “42-43 1. SHALF; lost zene, lofs of small angular rock in interval___
. i PVC Sch 0. .. 0 " 43-54 fi. SANDSTONE; light gray sandstone (N7}, wiih dark gray
I 4445t [ ] 40 blebs (N3) of carbonaceous shale material. Parting along bedding
| _] i every 2-3 inches.
45-48 ft. bedding becomes 6-12 inches thick.
i b ] \ \ ______ 48-54 ft. massive medium grained sand, with increasing

2 U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

PAGE 1 OF 3  04/20/2001




MONITORING WELL COMPLETION LOG DUR02-0902

PROJECT UMTRA GROUND WATER WELL NUMBER 0802

SITE DURANGC RAFFINATE PONDS DATES DRILLED 10/18/2000

Continued from Previous Page

WELL DIAGRAM LITHOLOGIC DESCRIPTION

DEPTH
(FT BGL)
ELEV.
(FT NGVD)
BLOW
COUNTS
SAMPLE ID.
EXTENT
GRAPHIC
LOG

carbonaceous material at depth and grading to darker gray {N3).

o 54575 . COAL black impure coal and carbonaceols shale,

3 7 - 54551t [ %
Bentonite
Grout

-.o. .. | 575-131f. SANDSTONE; medium grained, confaining 25 %
Lol carbonaceous material along bedding, massive 7 ft. thick bedding
"""" section.

7

22777

63-66 ft. sandstone becomes light gray (N7) to medium gray with
carbonaceous-laminae. Shale paring along bedding.

6B8-67 fi. zone cortains two shale parfings.

67-87 fi. zone becomes medium light gray (N6) to medium gray in
color with carbonaceous laminae of medium dark gray {N4) to
medium gray (N§) carbonacecus material.

Note: Sections of continuous core are up to 3.0 ft. long. The
bedding thickness varies from 2 inches to 3.0 ft.

70— s4c0 70-71 . [ |

PVC Sch
40

80-83 ft.

I

87-89 1. zone contains 8 interbeds of presumed carbonaceous
shale, cross laminated sandstone.

50-97 ft. sandstone contains 3 interbeds. The medium grained
sandstone is cross laminated with medium dark gray {N4) lo
medium gray {N5} carbonaceous material.

7

| o508 [ (%

97-93 fi. zone becomes medium dark gray {N4) with some
contorted bedding-cross laminated with carbonaceous material-and
2 inch thick interbed of silistone.

89-105.5 fl. zeone color changes o medium gray (N5), layer is
SUIIT DT massive, with laminations of dark gray carbonaceous flecks parallel
Lol. ] ta bedding.

—1001 g370— 100-101 ft,

b

=]
77 0

| B 105-108 fi. [ &

________ 105.5-115 ft. contains & very thin shale bed 2 inches thick at 105.5
-------- ft and is dark gray black {N2}. Sandstone layer below this bed is

........ cross laminated wilh carbonaceous material.

G

U.S. DEPARTMENT OF ENERGY
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MONITORING WELL COMPLETION LOG DUR02-0902

PROJECT UMTRA GROUND WATER WELL NUMBER 0902
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/18/2000
Continued from Previous Page
=l Ql_wl| d o
i R T = = Q
A EERE Z8
pm =105 o - WELL DIAGRAM G LITHOLOGIC DESCRIPTION
B |TOF (22| 2 |3 z-
- w [&] & V]
| N 115-116 ft. : 115-118 it. sandstone becomes medium (ight to light gray (NS to
. Bentonite |- - N7} with finer sand zones and occasional contorted bedding.
- N Pellets
B N 121-122 f¢. 121-127 . zone decreasing in carbonaceous tamination and is
T massive bedding, very hard and finer grained.
[ ] . 128127 [ FF ]
R i s | 1028 127-131 ft. Note: Lost most of this interval, Fragmenis from this
_ ] dee—— Sitica zane are calcareous shale with occasional carbonaceous laminaa.
—130- g3a0 R = Sand
i | | C 131-133 it. SILTETONE; calcareous. T T
I 1 R 133-135 it. SANDSTONE; medium grained, hard, thick bedded.
| 1359361 [ T8 | .=} : 4. 135-135.5 . SILTSTONE; calcareous. o
T R e | 0.020" i 135.5-137 1. SANDSTONE; medium grained with ripple bedding
A | 1a7-138 ey € 1 E Wire s and organic material in places, medium gray color {N5)..
g o Wrap i\ 137138 ft SHALE; lostinterval butpresumed shale.
140 330 I s 138-14B.5 SANDSTONE; maostly light gray (N7}, medium grained,
R e hard, massive beds, contains prebable shate breaks @ 143.0to
| m i A E 145.0 1. and @147.
i 7] 7 1441458 T |-
150+ g320-] Total Depth 148.5 ft.
—160 ga10
170~ saco—
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MONITORING WELL COMPLETION LOG DUR02-0903

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1222414.33 DATE DRILLED _ 09/25/2000
LOCATION DURANGO, CO EAST COORD. (FT) 2307535.29 SURFACE ELEV. { FT NGVD) 6548.97
SITE _ DURANGO RAFFINATE PONDS HOLE DEPTH {FT) _ 66.00 TOP OF CASING {FT) 6552.13
WELL NUMBER _ 0903 WELL DEPTH (FT) _65.40 MEAS. PT. ELEV. (FT) _ 65562.13
SLOTSIZE(IN)  0.020
SURFACE CASING: WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) UIN) _ 6.0
BLANK CASING: 2 in. PVC Sch 40 216 to 349  DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 349 fo 649 SAMPLING METHOD _ GRAB
SUMP/END CAP: 2 in. PVC Sch 40 849 to 654 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL {FT BGS)
GROUT: Enviroplug 0.0 to  25.0 LOGGED BY _ Kaufsky, M.
SEAL: Bentonite Pellets 270 to 312  REMARKS _ Wellinstalied on 10/3. Background well
UPPER PACK: 30-70 Silica Sand 312 to 334 for Menefee FM. TD is believed to be in coal near
LOWER PACK: 10-20 Silica Sand 334 to 880  ‘nage of Menefee. Centralizers at top and bottom of
. = 5 sSCreen.
I 5 E = = S
0| > Z w |z T
a@ | W9 185) & I WELL DIAGRAM 23 LITHOLOGIC DESCRIPTION
=
a E w E; @ 8 % ﬁ 3 %
N i 0-161ft. SILTY SAND (SM); dry, madium dense, meitled very pale
R _ _ R brown (10YR 7/4) and red yellow (7.5 YR 6/6), contains clasts of
\ deeply weathered sandstone and flecks of biack carbonaceous
B i i \ +4| shale. Sandstone clasts grading {¢ less weathered and more
a5t (T3] \ +«| angular with depth below 12.0 ff,
10— 6540 § §
B h N \ %l—— Enviroplugr‘
[ i 1418 ft. @\ \
e 7 § § 16-30 ft. SANDY GRAVEL (GW), brown (7.5YR 4/2), loose,
B - i \ subrounded clasts of gabre, greenstone, granodiorite {o 3-inch
\ \ diameter. Gravel and 30% medium grained sand, dry to moist,
20— 8530 \ PVC Sch contact zane with overlying colluvium contained 2 inch thick zene of
% § 40 plastic black clay (terrace alluvium (QT.).
A = 23251t E§ \
N o7 25-27 ft. Centralizer. Filler Pack 30-70 Sand.
Sand
i 7] 7 2630 f Bentonite
20— _ - - Pellets
30— es20 30.66 ft. MENEFEE FORMATION:
|- | i 30-53 ft. SANDSTCNE; massive medium grained, hard, dry, light
31-34 ft. gray (7.5 YR N7/0).
3 7 7 34-35ft. 34 ft. fine sandy silt interbed with slight plasticity and moist.{deeply
|- 4 - weathered siilstone), ight yellow brown (10YR 6/4).
36.38 ft. 36-37 ft. four fractures (~60 degrees), with ferric oxyhydroxide
. = . staining.
| 40— | 39-40 ft. four fractures with ferri hydroxide staini
40 6510 4041 1. rrraciu | C oXyny 1 Ing
-] I 42 ft. bedding plane fractures al 42.0, 44.0 and 46.0 ft. 1 fraclure
| i i with 60 degree dip at 46.0 ft. Zone contains gray (10YR 5/1) blebs
to 2 inch diameter of cherl.
| N B 4546 1,
i ] ] — 48 fi. ferric oxyhydroxide stained fracture with ~45 degree dip, fine
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MONITORING WELL COMPLETION LOG DUR02-0903

PROJECT UMTRA GROUND WATER WELL NUMBER 0903
SITE DURANGO RAFFINATE PONDS DATES DRILLED 09/25/2000
Continued from Previous Page
iy A 8 (V2] Q [}
& m (=195 g £ WELL DIAGRAM % o LITHOLOGIC DESCRIPTION
[a] E W I 0 8 = & %
50-51h. [ % [ = black laminae appear below 48 ft.

A - [— | 53-557L CLAYSTONE, inferbeds very dark gray (10VR 3/1),

S o v 7 black coal seam 1 inch thick. [
R 4 N 5556t | 6 |- 55-650 fi. SANDSTONE,; medium grained, hard, dense, massive,

- e light gray (7YR 7/0). Note: waler level @ 11.35 1.
| 60— 6400 || ...... | 5984 . SHALE, biack, carbonaceous, with coal seam. -
R i N 8063 ft '@ B
[ ] 1 B4.65 1. :8: . . | 64-65 % SANDSTONE, medum grained, dark gray (2.5YN 4/0),
B n N 6566 ft. R ] 658661 CLAYSTONE, very dark gray brown (10YR 3/2}, very

plastic.

| | B Total Depth 66.0 fi.
70— B480—
80— 8470
— Q00— 8460
—100—| 6450
—110— 6440
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MONITORING WELL COMPLETION LOG DUR02-0905

PROJECT _UMTRA GROUND WATER NORTH COORD. (FT)

LOCATION _ DURANGG, CO EAST COORD, {FT)

122457746  DATE DRILLED _ 10/25/2000 to 10/31/2000
2308640.03 SURFACE ELEV. ( FT NGVD) _ 6468.55

SITE _DURANGO RAFFINATE PONDS HOLE DEPTH (FT} _ 187.00 TOP OF CASING (FT} _6470.57
WELL NUMBER 0905 WELL DEPTH {FT) _172.00 MEAS. PT. ELEV. (FT) 6470.57
SLOT SIZE (IN) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE{S) {IN) _ 6.0
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 2.02 161.5 DRILLING METHOD ROTASONIC
WELL SCREEN: 2 in. Vee Wire Wrapped 161.5 171.5 SAMPLING METHOD _ GRAB
SUMPI/END CAP: 2in. PVC Sch 40 171.5 172.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS}
GROUT: Envireplug 0.0 150.0 LOGGED BY __Goodknight, C.
Bentonite Pellsts 152.2 156.0 REMARKS _ Drilled to: 87 ft on 10/25; 137 ft on
UPPER PACK; 30-70 Silica Sand 156.0 157.9  40/26. and competed on 10743 in lower part of Point
LOWER PAGCK: 10-20 Silica Sand 157.9 187.0 Lookout SS fm (in silly shale, fractured). Centralizers
= G at both ends of screen.
—~ w g o
& m H = 3 ) z ¢ WELL DIAGRAM Ls LITHOLOGIC DESCRIPTION
) E w E mQ = 5 — I
= L &) & el 0]
1 N 0-8ft. FILL; silty sand (very fine grained) with 5% small rock
fragments, very dark brown (10YR 2/2), slightly ptastic. Some brick
4 \ \\ plecesat5.0t0 6.0 ft.
s 6-12 ft. SANDY SILT {ML); very fine grained sand, very dark gray
(10YR 3/1), slightly to moderate plasticity.
6480
\ \ 12-16 ft. SILTY SAND (SM); very dark grayish brown (10YR 3/2),
\ some reddish and tan weathered rock fragments.
\ 16-18 ft. GRAVEL (GP); litlle fine material, grave} and cobbles of
\ mainly granite.
64501 \ 18-187 fil. POINT LOOKQOUT SANDSTONE:
\ 18-25 ft. SHALE; moltled, mostly weathered shale and siltstene
bedrock, upper part of Point Lookcut formation. Celors range from
\ \ dark yetlowish brown (10YR 4/2) to dark yellowish orange (10YR
\ 8/6).
2324k | 1% |
1726-331t. SILTSTONE; slighlly calcareous, medium gray (N5), firm,
only slightly wealhered. Vertical, limonite-coated fractures at 27.0
10 28.0 ft. From 28.0 to 30.0 ft., fractures are vertical in very fine
£440— \ \ grained sandstone filled with calcile, some horizontal fractures
29-3C ft. :fZ\ \ coated with limonite,
\ § 337187 ft. SHALE; some alternating siltstone and very fine grained
sandsione beds throughout, wavy beds are due to some
35-36 1t E\ \ bioturbation, some fossils present, trace of carbonaceous material.
\ \ Very fine grained sandstone is lighter-medium light gray (NB).
6430 \
N N 40-41 fl. shale beds are horizontally fractured.
45 ft. layer has calcareous siltstone and is madium gray (N5} in
color. Some limonite blolches at 46.0 to 47.0 ft.
47-57 fi. sillstone and silty shale beds alternate; siilstone is
8420 7] lighter-medium tight gray (N8) to light gray (N7} and silty shale beds

49-50 ft.
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MONITORING WELL COMPLETION LOG DURO02-0905

PROJECT UMTRA GROUND WATER WELL NUMBER 0805
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/25/2000 to 10/31/2000
Continued from Previous Page
5| ol_w| & 0
- . = =
o> &l 25| uw 5 )
o E w5195 a |pF| WELLDIAGRAM %0 LITHOLOGIC DESCRIPTION
0 We {m o] =2 ﬁ 14
- w &) % [}
. N are darker-medium gray (N5). Siitstone layers comprise only
| - ~10-20%. Bedding is uneven and lenticular with some bioturbation,
1 slightly calcareous.
R . \ 57-67 ft. Cnly 6.0 ft. recovered . Loss occurred probably in 63.0 to
6410 \ % 67.0 ft. interval in softer drilling. Shale recovered in bit at 67.0 ft.
| —=0— was highiy fractured (high angle}.
&0 . e N\ ahly fractured (high angle)
| n % \ 67-76 ft. mosliy shale or silly shale, medium gray (N5), Fossil
6400 \ burrowing (worms) in places.
—70— i
4 74-75f1. E\\ \._ Enviroplug
i ’ - \ 76-77 ft. layer is disrupted (small fault}, bedding is possibly soft
B __ \ sediment deformation. Below 77.0 ft., layer becomes mainly shale
6390 % § or silty shale, medium gray (N5)
— 80— B \
i — - § § 82-84 ft. layer has flattened fauna (pelecypod fossif)-preservation
| N 83-84 1L :E\ of pelecypods by calcareous material (aragonite).
. \ B84-92 f1. layer is mostly silty shala.
i 1 e3s0- §
--90— i
B 7 - 92-93 ft. fracture (70 degrees), healed, no void space, Scattered
| - fossils are present below 93.0 ft..
i 7 - o607 [ % | \
i 7 e3r0—
» \ PVC Sch
100 b \ N 40 ! 100-107 1. layer becomes more silty, medium gray (N5) in color,
|- . \ few fossils, and slightly calcareous. Trace of fing pyrite.
] ] 105106 f. j[\
| 7 8360 s \
110 - \ \ 110-130 ft. herizental fracturing increases, some thin, lighter
| m colored siltstone fayers at ~ 110,0t. Fine pryrite becoming more
1 ‘\\ —==7 abundant along some bedding planes (as a replacement of trace

c
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MONITORING WELL COMPLETION LOG DUR02-0905

SIiTE

PROJECT

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

WELL NUMBER
DATES DRILLED

0905

16/25/2000 to 10/31/2000

Continued from Pravious Page

S| O|l_.wl| 4d Q
sl ] 'S = - = =
EG| > g w =z T n
?u‘ m |y % 9 § g % WELL DIAGRAM 59 LITHOLOGIC DESCRIPTION
1] m
alt E|"o| % o}
B 114-1151.| (T \ carbonaceous materiai).
| - \ \ 115 ft. layer is mainly silty shale,
- 7| easo] %
=120 i \ \
B N 125-126 1. % 12511, layer has trace of pyrite coaling along surface of smail
T pelecypod, calcareous.
3 7 340 \
130 ] § § 130-135 ft. bioturbation becoming more pervasive. Calcarecus
B i \ replacement of fossils as well as by pyrite, trace carponaceous
] \ \ material.
| | 135136 ft.| 7% | \
7] e3s0— \ \
140 \ \ 139 fi. some horizontal fraciures and voids.
. \ 140-147 ft. layer becomes medium gray (N5}, trace of
L . \ carbonaceous material. Calearecus replacement of fossils, shale
N \ § only stighily calcareous.
[ . \ \ 147-157 ft. increased horizontal fracturing only 7.0 ft recovered.
6320 § trace of pyrite, no inclined fractures.
—1 50— i 30-70 . '
Sitica 160,0-152.2 ft. Centralizer; Filter Pack 3¢-70 Sand,
B T _ Sand
N i 153-154 £, Bentenite
1 Pellets
- - B 3'_3_—70
|- N g:ncg 157- 187 fi. only 8.0 ft recovered. Horizontal fracturing continues
6370 through interval. Continued silty shale with sparse fossils replaced
160 ) by calcareous material {aragonite).
. 10-20
- - i — M Silica
Sand
B N 0.020"
— ——tf———— Wire
| i ; Wrap 167177 ft. only 7.0 ft. recovered. Less horizental fracturing and
6300 B increased high angle fractures with small amount of void space,
170 169-1701t [T |-, high angle fracturing at ~170.0 ft. 45 degree hackly uneven

fracture at 169.0 ft. 60 degree fracture at 176.0 fi. Continued silty
shale.
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6290~ . R 177-187 ft. only 8.0 fi. recovered. Less amount of horizental
180 179-180 . [T - fraciuring, no high angle fractures noted. Continued silty shale.
h - Layer is considered the lower part of the Point Lookott Sandstone

_ 4 formaticn, near the transition to the upper part of the Mancos Shale.
n 1 paso Tolal Depth 187.0 ff.
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