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MONITORING WELL COMPLETION LOG DUR01-0612

PROJECT UMTRA GROUNO 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) 62.41 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) (IN) 6.25

SURFACE CASING:
BLANK CASING: 4 In. PVC Sch 40 -1.73 to 37.41 DRILLING METHOD

WELL SCREEN: 4 In. Slotted PVC 37.41 to 57.41 SAMPLING METHOD

SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: Grout 7.41 to 10.41 WATER LEVEL (FT BGS) 32.0 on 04/1811983
GROUT: Pea Gravel 10.41 to 28.41 LOGGED BY
SEAL: Bentonite Pellets 28.41 to 30.41 REMARKS Well was modified sometime after
UPPER PACK: 11/14/89, calculated depths based on new survey.
LOWER PACK: 6-10 Silica Sand 30.41 to 57.41
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0.00-7.41 ft. UNKNOWN: Well was modified -1/1/90.
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Total Depth 62.41 fl.
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MONITORING WELL COMPLETION LOG DUR01-0614

LITHOLOGIC DESCRIPTION

DATE DRILLED 04/18/1983
SURFACEELEV~.(~F2T~N~G~V7.D~)'----6~5~0~7~.9~0---
TOP OF CASING (FT) ---"6~5028",,S20:c-- _
MEAS. PT. ELEV. (FT) ~6",50,-,8",.8",0 __
SLOT SIZE (IN) ~0.~050'0'-- _
BIT SIZE(S) (IN) ---"6,.,.2"'5 _

DRILLING METHOD _
SAMPLING METHOD _
DATE DEVELOPED =;:;- _

WATER LEVEL (FT BGS)
LOGGED BY _
REMARKS _

SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -0.9 to 44.0
WELL SCREEN: 4 in. Slotted PVC 44.0 to 54.0
SUMP/END CAP: 4 in. PVC Sch 40 54.0 to 62.9
SURFACE SEAL: Grout 0.0 10 2.0
GROUT: Pea Gravel 2.0 10 27.0
SEAL: Bentonite Pellets 27.0 to 38.0
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 38.0 to 62.9
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PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1226612.34
LOCATION DURANGO, CO EAST COORD. (FT) 2306764.21
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) ~6",5.;:"00c-- _
WELL NUMBER 0614 WELL DEPTH (FT) ---"62"'.9"'0'---- _

WELL INSTALLATION INTERVAL (FT)

~8&~ 035 ft. FILL MATERIALif-- Grout

~ ~

1!#-- :cic Sch ~ ~
6500-

-10-

6490-

-20-

6480

-30-

-
6470-

3547 ft. ALLUVIUM (SM)

-40-
-

6460-

-50-

===--
~
=~

47-54 ft. GRAVEL (GPl

54-65 ft. MANCOS SHALE

6450-

r-60- -

6440-

~~~r--P"F' Gravel
Total Depth 65 ft.

-70-

-
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MONITORING WELL COMPLETION LOG DUR01-0615

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1226862.73 DATE DRILLED 04118/1983
LOCATION DURANGO, CO EAST COORD. (FT) 2306786.91 SURFACE ELEV. (FT NGVD) 6495.20
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) 50.00 TOP OF CASING (FT) 6495.60
WELL NUMBER 0615 WELL DEPTH (FT) 48.00 MEAS. PT. ELEV. (FT) 6495.60

SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.25

SURFACE CASiNG:
BLANK CASiNG: 4 in. PVC Sch 40 -0.4 to 33.0 DRILLING METHOD

WELL SCREEN: 4 in. Slotted PVC 33.0 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: 29.0 to 31.0 REMARKS Well construction data is incomplete.
UPPER PACK:
LOWER PACK: 31.0 to 48.0
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OZ -' w WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION
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$& $& 0-25 ft. SMELTER SLAG
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50< ;0

-10- m ;0

6480-
.-Not

9S8 $8Available
.

-20- 28 28

6470 25-37 ft. FILL MATERIAL

-30- ... Net $& 28- Available

- .. = -. Not S8: 286460- = . It--- Available

== '- 0 3742 ft. GRAVEL (GP)
-40-

-
Slotted

J QCY'c:3

i[
PVC

42-50 ft. MANCOS SHALE

- 6450

-50-
Total Depth 50 ft.-

6440

-
-60-

. 6430

-70-
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MONITORING WELL COMPLETION LOG DUR01-0616

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227024.06 DATE DRILLED 04/1811983
LOCATION DURANGO. CO EAST COORD. (FD 2306761.15 SURFACE ELEV. (FT NGVD) 6473.50
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) 21.00 TOP OF CASING (FT) 6474.40
WELL NUMBER 0616 WELL DEPTH (FT) 17.00 MEAS. PT. ELEV. (FT) 6474.40

SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.75

SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -0.9 to 11.0 DRILLING METHOD

WELL SCREEN: 4 in. Slotted PVC 11.0 to 16.0 SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 16.0 to 17.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: 0.0 to 2.0 LOGGED BY
SEAL: 2.0 to 6.0 REMARKS Well construction data is incomplete.
UPPER PACK:
LOWER PACK: 6.0 to 17.0
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'--15- '::: oGo °0

E o D(:)c
- " ;:::

°00
- - o (~/J "0

o D(:),
- °006455- oGo °0-

o D(:),
-20-
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Total Depth 24 ft.
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MONITORING WELL COMPLETION LOG DUR01-0617

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227262.02 DATE DRILLED 0411811983
LOCATION DURANGO, CO EAST COORD. (H) 2306023.82 SURFACE ELEV. (FT NGVD) 6496.20
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) 35.00 TOP OF CASING (FT) 6497.40
WELL NUMBER 0617 WELL DEPTH (FT) 32.00 MEAS. PI. ELEV. (FT) 6497.40

SLOT SiZE (IN) 0.050
WELL INSTALLATION INTERVAL (HI BIT SIZE(S) (IN) 6.75

SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -1.2 to 14.0 DRILLING METHOD

WELL SCREEN: 4 in. Slotted PVC 14.0 to 29.0 SAMPLING METHOD
SUMPIEND CAP; 4 in. PVC Sch 40 29.0 to 32.0 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 to 1.0 WATER LEVEL (H BGS) 25.3 on 0411811983
GROUT: Pea Gravel 1.0 to 10.0 LOGGED BY
SEAL: Bentonite Pellets 10.0 to 12.0 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 12.0 to 32.0
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:.:= o C0 °0
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MONITORING WELL COMPLETION LOG DUR01·0618

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 DURANGO MILL TAILINGS HOLE DEPTH (FT) 22.00 TOP OF CASING (FT) 6490.90
WELL NUMBER 0618 WELL DEPTH (FD 21.60 MEAS. PT, ELEV. (FT) 6490.90

SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.75

SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -1.1 to 10.5 DRILLING METHOD

WELL SCREEN: 4 in. Slotted PVC 10.5 to 20.5 SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 20.5 to 21.6 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 to 2.0 WATER LEVEL (FT BGS)
GROUT: Pea Gravel 2.0 to 8.5 LOGGED BY
SEAL: Bentonite Pellets 8.5 to 10.0 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 10.0 to 21.6
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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. (FD 2305782.45 SURFACE ELEV. ( FT NGVD) 6474.50
SiTE DURANGO MILL TAILINGS HOLE DEPTH (FT) 15.00 TOP OF CASING (FT) 6474.90
WELL NUMBER 0619 WELL DEPTH (FT) 14.00 MEAS. PT. ELEV. (FD 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 -0.4 to 6.0 DRILLING METHOD

WELL SCREEN: 4 in. Slotted PVC 6.0 to 10.0 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 (FT BGS) 4.9 on 04/18/1983
GROUT: LOGGED BY
SEAL: Bentonite Pellets 1.0 to 2.0 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 2.0 to 14.0
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MONITORING WELL COMPLETION LOG DUR01·0620

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227827.65 DATE DRILLED 04/18/1983
LOCATION DURANGO,CO EAST COORD. (FT) 2305198.95 SURFACE ELEV. ( FT NGVD) 6489.00
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
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 7.88

SURFACE CASING:
BLANK CASiNG: 4 In. PVC Sch 40 -1.5 to 6.5 DRILLING METHOD

WELL SCREEN: 4 In. Slotted PVC 6.5 to 11.5 SAMPLING METHOD

SUMPIEND CAP: 4 in. PVC Sch 40 11.5 to 14.5 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: 0.0 to 4.0 LOGGED BY
SEAL: 4.0 to 5.0 REMARKS Well construcllon data is incomplete.
UPPER PACK:
LOWER PACK: 5.0 to 14.5
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Q I- o.> I01-(') ~(') ur 2
a.'" 0 2 ~ ur WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION
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f- 5- AvalJable ~
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:~ a 6-11 ft. GRAVEL (GP)i= aDo <>0= Do D<:.::5c:::: ..

•••••

:::: °00
6480 = Slotted oCJo 00

==
PVC Do D<:.::5c

f-10- I:::: °001= ~ (\0 "0
I:::: 11-15 ft. MANCOS SHALEf--

6475-
L-

f-15-
Total Depth 15ft.
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MONITORING WELL COMPLETION LOG DUR01·0621

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227831.08 DATE DRILLED 04118/1983
LOCATION DURANGO,CO EAST COORD, (FT) 2305034.49 SURFACE ELEV. ( FT NGVD) 6492.50
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) 20.00 TOP OF CASING (FT) 6493.60
WELL NUMBER 0621 WELL DEPTH (FD 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 -1.1 to 8.0 DRILLING METHOD

WELL SCREEN: 4 in. Slolled PVC 8.0 to 14.0 SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 14.0 to 19.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: 0.0 10 6.0 LOGGED BY
SEAL: 6.0 10 10.0 REMARKS Well construction data is incomplete.
UPPER PACK:
LOWER PACK: 10.0 10 20.0
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Oz ~ w WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTIONwI- -,:::> u,
~ if~

w~
",0 " ~

o~ 0 ()i w rr-r-n (9
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~Not ••.··..il·••••••Available

··.····C
I- 5- ..·..·1.......,

Not IUi\
6485- Available

I.·.· >:Ii
~ p~ ~ 0 8-12 ft. GRAVEL (GP)
~ (I CJo °0

~ Do D<::),
1-10- ~ °00~

Slotted (I CJo <;10
.- ',
~ PVC Do D<::),
~

8480- ~ 12-20 ft. MANCOS SHALE

t=t=r=
·

-15-
·

·

6475- I<-- Not
Available

·
'-

·
-20-

· Total Depth 20 ft.
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MONITORING WELL COMPLETION LOG DUR01-0622

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227884.27 DATE DRILLED 0411811983
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 (FD 19.00 MEAS. PT. ELEV. (FD 6493.90

SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 7.88

SURFACE CASING:
BLANK CASiNG: 4 in. PVC Sch 40 -1.0 to 9.0 DRILLING METHOD

WELL SCREEN: 4 in. Slotted PVC 9.0 to 14.0 SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 14.0 to 20.0 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 to 1.0 WATER LEVEL (FT BGS) 7.1 on 0411811983
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 to 8.5
LOWER PACK: 6~10 Silica Sand 8.5 to 19.0

x:J 0'
5:~

Q
I- ().>

'E"I-~ ~~ ur Z
"-ell OZ -' ur WELL DIAGRAM "'0 LITHOLOGIC DESCRIPTION
wI- -,Z -,OJ c,

~ <2-'Wts ell 0 " -
°lS 0 <)j rr-r-n o

Ie------- Grout
c Ihy 0-8 ft. SOIL AND ALLUVIUM (8M), Undifferentiated

p~ ..•..• i:t\Gravel

6490
'.....·.t··<.

11 PVCSch ··.·.··1:[,I-., '. Iti
f--5- .•••.• It·.·.

Bentonite .' I
Pellets

····•··.·••·1>.J:

.·············1/6485-
p~

~02Pa'$9: Gravel 8:'14 ft. ALLUVIUM, 'GRAVEL (8P)-
-----~

:1= ..•..• o()o "0

-10~ ":.>. ~ .:.>~ 6-10Sffica oD<:::i
.": == .'.' Sand °00

- . -' -ts "0== .'
o D<::),

- .•...••.~ .•..... 0.050"
Slotted °00

- 6480 .. == .' Well aGo °0

Screen o D<::),
- .....•~ ......

14-20 ft. MANCOS SHALE

-15-

-
Blank

- Sump

6475

Cave-in
-20-

Tolal Depth 20 ft.

5470~
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MONITORING WELL COMPLETION LOG DUR01-0626

NORTH COORD, (FT) 1226832.27
EAST COORD. (H) 2306674.77
HOLE DEPTH (H) --",,5"!c0.c".00~ _
WELL DEPTH (H) -"48"'."'50'-- _

PROJECT UMTRA GROUND WATER
LOCATION DURANGO, CO
SITE DURANGO MILL TAILINGS
WELL NUMBER ~0~62,,-,,6,-- _

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

WELL INSTALLATION INTERVAL (FT)

4 in. PVC Soh 40 -0.5 to 26.0
4 in. Slotted PVC 26.0 to 46.0
4 in. PVC Soh 40 46.0 to 48.5
Grout 0.0 to 2.0
Pea Gravel 2.0 to 20.0
Bentonite Pellets 20.0 to 22.0

6-10 Silica Sand 22.0 to 48.5

DATE DRILLED --"0~4/,c18",1,,,19~8,,3'---c=~~_
SURFACE ELEV. (FT NGVD) 6498.60
TOP OF CASING (H) ~64",9~9,",.1~0 _
MEAS. PT. ELEV. (H) .""""62'49"'9"-.1"'0'- _
SLOT SIZE (IN) ....."0"'.0~50'-- _
BIT SIZE(S) (IN) -'"'7"'.8"'.8 _

DRILLING METHOD _
SAMPLING METHOD _
DATE DEVELOPED=cc- _
WATER LEVEL (H BGS) _
LOGGED BY _
REMARKS _

6490
1-10-

!z
W WELL DIAGRAM
~ r-

rt-r-n

~Grout

~:;Q..._ PVCSch
40

61:!Ol<--- Po<
Gravel

LITHOLOGIC DESCRIPTION

0-14 ft. FILL MATERIAL

-
6480

1-20-

1-30-
6470-

-

1-40-
6460

-

6450-
1-50-

Bentonite1§ll§S~
Pellets

h'b£b:'li!'---- sea
P Gravel

14-23 ft. SMELTER SLAG

23-33 ft. ALWIUM (8M)

33-42 ft. GRAVEL (GP)

Tctal Depth 50 fl.

1-60-

-

6440

6430
1--70-
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MONITORING WELL COMPLETION LOG DUR01·0627

Well construction data is incomplete.

DATE DRILLED .~0~4/~1~8/:!:1~98~3~=~:;c-_
SURFACE ELEV. (FT NGVD) 6495.90
TOP OF CASING (FT) -"6"'49"'6"'.9"'0:,- _
MEAS. PT. ELEV. (FT) ~6"'49,,6"'.9,,0'----
SLOT SiZE (IN) ~O.~OS~O,-- _
BtT SIZE(S) (IN) ~6.!..'7S,-- _

DRILLING METHOD _
SAMPLING METHOD _
DATE DEVELOPED _
WATER LEVEL (FT BGS) _

LOGGED BY ~~ ~_~__-r-r-__

REMARKS

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1226679.S1
LOCATION DURANGO, CO EAST COORD. (FT) 2306903.13
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) -"S",1.",0,!-0 _
WELL NUMBER 0627 WELL DEPTH (FT) -",460'.0~0,-----__

WELL INSTALLATION INTERVAL (FT)
SURFACE CASiNG:
BLANK CASING: 4 in. PVC Sch 40 ·1.0 to 33.0
WELL SCREEN: 4 in. Slotted PVC 33.0 to 43.0
SUMP/END CAP: 4 in. PVC Sch 40 43.0 to 46.0
SURFACE SEAL:
GROUT: 0.0 10 28.0
SEAL: 28.0 to 29.0
UPPER PACK:
LOWER PACK: 29.0 to 46.0

x:::J 0
5~

Q
f- a.>

'1'"1-<.') ><.') ur Z
0..00 ~z

OZ ~ ur WELL DIAGRAM 0. 0

~~
...J:::J 0. g ;:;~wI- 008 " --c rr-r-n olS (f)

~ :?Q

LITHOLOGIC DESCRIPTION

0-5 ft. ROAD FIll AND SMELTER SLAG

Total Depth 51 fl.

3946 It. GRAVEL (GP)

35·39ft. ALLUVIUM (8M)

5-35 ft. SMELTER SLAG

46-51 ft. MANCOS SHALE

I<---- Not

Available ~r9<~~~

iIoIk-- Not R: X/
Available ;(')(

15 :x

· 6490

-10-
·

6480

f-20-

· 6470-

1--30- ~

6460 .•..••~ .••.•.•
·

§1--40- '.

1=
' ..~

6450 L

l-eo-

6440-

1--60-

·6430

1--70- .
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MONITORING WELL COMPLETION LOG DUR01-0629

DATE DRILLED 10/1211993
SURFACEELEV~.~(F~T~N2G~V~DS)~6~5~0~6~.0~0---

TOP OF CASING (FT) --"06"'50""7"'.9"'70-- 1
MEAS. PT. ELEV. (FT) ,,,-"6~50~7"'.9"'7 _
SLOT SIZE (IN) ~0.~02~0,-- _
BIT SIZE(S) (IN) -".6."'5 _

DRILLING METHOD HOLLOW STEM AUGER
SAMPLING METHOD SPLIT SPOON
DATE DEVELOPED
WATER LEVEL (FT B"'G"'S"'j---'1;;3;-;.5C-:Co=-n ""1"'0"'/1"'2/"'1"'99OC3C;--/

LOGGED BY --"W"'3.W",o"o",d~ ~__
REMARKS _

21.0

9.0
19.0
21.0

2.5
7.0

to

to
to
to

to
to

-1.97
9.0
19.0

0.0
2.5

7.0

2 in. PVC Sch 40
2 in. Siolled PVC
2 in. PVC Sch 40

Bentonite Chips

SURFACE CASiNG:
BLANK CASiNG:
WELL SCREEN:
SUMP/END CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1228142.57
LOCATION DURANGO, CO EAST COORD. (FT) 2304611.69
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) --;c2-i'1."'oo:c-- _
WELL NUMBER 0629 WELL DEPTH (FT) e-!'.2-'.o1."'00"--- _

WELL INSTALLATION INTERVAL (FT)

LITHOLOGIC DESCRIPTION

0-2 ft. ALLUVIUM, SILTY CLAY (el), Frace fine gravel, medium
plasticity, reddish brown.

2-6 fl. ALLUVIUM, G-RAVELLY CLAY {ell, consideratlJe gravel,
medium plasticity, light brown.

14·21 ft. MANCOS SHALE, moderately hard to soft, black.

16-30
Silica
Sand

Cement
Bentonite

WELL DIAGRAM

0.020"
.Ct-'ci-- Slotted

PVC

6505

6495

6500

5

10

15

6490

20 ++_Blank
Sump

6485
Total Depth 21 ft.
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MONITORING WELL COMPLETION LOG DUR01-0630

DATE DRILLED 1010S11993
SURFACEELEV~.(~F~T~N~G~V~D~)~6~4~9~3·.1°0----
TOP OF CASING (FT) 6494.70
MEAS. PT. ELEV. (FT) -';6Ci4;;:94~.7"'0------
SLOT SIZE (IN) ~0",.02",0,-- _
BIT SIZE(S) (IN) -".6."'5 _

DRILLING METHOD HOLLOW STEM AUGER
SAMPLING METHOD SPLIT SPOON

DATE DEVELOPED-~~-,..-----c===~-
WATER LEVEL (FT BGS) 31.S on 1010S11993
LOGGED BY -'-W".....W"o"'o"'d _
REMARKS _

2 in. PVC Sch 40 ·1.6 to 2S.3
2 in. Slotted PVC 2S.3 to 3S.3

Grout 0.0 to 4.0
Bentonite Chips 4.0 to 23.5
Bentonite Pellets 23.5 to 25.5

16·30 Silica Sand 25.5 to 3S.3

PROJECT UMTRA GROUND WATER NORTH COORD.(FT) 1226916.09
LOCATION DURANGO, CO EAST COORD.(FD 2306592.09
SITE DURANGO MILL TAILINGS HOLE DEPTH(FT) -o;4iCO.~00~ _
WELL NUMBER 0630 WELL DEPTH(FD ~3",S.",30~ _

WELL INSTALLATiON INTERVAL (FT)
SURFACE CASING:
BLANK CASING:
WELL SCREEN:
SUMPIEND CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

9 f- a
ur z ""-' ur WELL DIAGRAM "-0n, t< ~-''" ~

'" W rt-r-n o
if)

LITHOLOGIC DESCRIPTION

11.5-17.5 ALLUVIUM, SANDY SILT (ML), some clay, low plasticity,
black.

~ ~i.5-28 ft. AlLUVIUM, SANDY CLAY (Clj;'with clasts-of shale ancr-
~ sandstone fragments, medium plasticity, light yellow brown.

0-2 ft. FILL, SANDY SILT (ML), some clay, trace fine gravel, low

I
I(---- ~:~~~~~~ ~ -~~~s~~~;Lt~-l~~g·LAy(el), trace line gravel, wIth clasts-of -

::% shale fragments, medium plasticity, brown to dark brown.
~---_. __._----12i:9S2281 5-11.5 ft. MilL SLAG, black to dark grey, very hard from 9 to 10.5

ft.

~:'t-- pvcSoh $8
~ 40 pq~:p;I__cc~=~=======--==_c_=,__j
f':si~_ Bentonite

Chips

6490·

1-10-

6480
.

.

1-20-

6470
Bentonite
Pellets

Very moist at 25.5 to 26.5 ft.

Total Depth 40 ft.

34-40 ft. MANCOS SHALE, soft to moderately hard, grey to dark
brown .

~34fC·AllUVIUM,-tLAYEY SAND-tel), fine grained, with-claStS
of shale and sandstone fragments, low plasticity, light yellow brown.

0.020"
Slotted
PVC

16-30

•••.•••~ •.•.••• ~;:~
f= '.

.....~ .

....•~ ..... ~ ..•...

6460-

"'40-

1-30-

6450-
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MONITORING WELL COMPLETION LOG DUR01-0631

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227530.56 DATE DRILLED 10/0911993
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: 2 in. PVC Sch 40 -2.05 10 3.0 DRILLING METHOD HOLLOW STEM AUGER

WELL SCREEN: 2 in. SloUed PVC 6.0 10 16.0 SAMPLING METHOD SPLIT SPOON

SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 8.5 on 10/09/1993
GROUT: Cement - Bentonite 0.0 10 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 10 16.0

I:J 0' :;:r':' Q f- a
f-" >19 w z lo",
0.'" L1jz OZ .J w WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION
Wf- ..J::J n, !< ~.J

Wts
",0 '" .--o~ 0 -c LU rr-r-a o

(f)

~ Cement-~
0-4 ft. ALLUVIUM, SANDY CLAY (Cl), some fine gravel, [ow to

6475 medium plasticity, brown.I-Bentonite

Bentonite
Pellets

-

~
4-5.5 ft.ALLUVIUM, SILTY CLAY {ccr.-medium plaslicity-;-brown.

1-5-

5.5-10.5 ft. ALLUVIUM, SILTY SAND AND GRAVEL (GM), poorlY
- -

6470 = :( o 00 graded to 1.0 inch, nonplaatlc, brown.= ~<:~ Note: occasional seams of sandy clay.= :c..
==

16-30 to
~

:il- amce
:(Sand ~<:~

==
'. be1-10- == t 0

E 0.020"
;r o 00

6465- ~
Slotted 10.5-16 ft. MANCOS SHALE. soft to moderately hard, black.

t== PVC

..... ==========
~15- C' t==:

t==:
6460- ~

Total Depth 16 ft.

-20-

6455-

tnae::teC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 0712712000-eros GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR01-0632

DATE DRILLED 10/12/19931010/15/1993
SURFACE ELEV. (FT NGVD) 6476.20
TOP OF CASING (FT) 6478.13
MEAS. PT. ELEV. (FT) -"6c;4"'78~.';"13:'----
SLOT SIZE (IN) -;:0c;.0,.,2,,-0 ~__
BIT SIZE(S) (IN) --"6"'.5'- _

DRILLING METHOD HOLLOW STEM AUGER
SAMPLING METHOD SPLIT SPOON

DATE DEVELOPED ~,,---=-c--===--
WATER LEVEL (FT BGS) 9.0 on 10/09/993
LOGGED BY -"W"'.-"W"o"o"'d _
REMARKS _

2 in. PVC Sch 40 -1.93 to 51.0
2 in. Siotied PVC 51.0 10 56.0

Cement - Bentonite 0.0 10 3.0
Bentonite Slurry 3.0 to 49.0

16-30 Silica Sand 49.0 to 56.0

SURFACE CASiNG:
BLANK CASING:
WELL SCREEN:
SUMP/END CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227523.44
LOCATION DURANGO, CO EAST COORD. (FT) 2305860.81
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) -',E5",6.S"0",0 _
WELL NUMBER 0632 WELL DEPTH (FT) ~56",.0",0,--- _

WELL INSTALLATION INTERVAL (FT)

Total Depth 56 ft.

LITHOLOGIC DESCRIPTION

0-5.5 ft. ALLUVIUM, SILTY CLAY (CL), some fine gravel, medium
plasticity, light brown.

o ----s.s=-1~Al[UV1UM:SlITY SAND AND GRAVEL (GM),poofiy-
graded to 1.0 inch, nonplastic, tan to brown.
Note: Occasional seams of sand cla .
O~56 ft. MANCOS SHALE, soft, black.

Note: changing to moderately hard and color change to light tan,
from 30 feet
Note: Occasional hard, thin sandstone seams.

WELL DIAGRAM

16-30
Silica
Sand

0.020"

I ~Et:::=J- Slottedr- PVC

6470

10

6460

20

6450

30

6440

40

6430

50

6420

60

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) 2305749.60 SURFACE ELEV. (FT NGVD) 6479.00
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) 14.00 TOP OF CASING (FT) 6482.02
WELL NUMBER 0633 WELL DEPTH (FT) 14.00 MEAS. PT. ELEV. (FT) 6482.02

SLOT SIZE (IN) 0.020
WELL INSTALLATION INTERVAL (FD BIT SIZE(S) (IN) 6.5

SURFACE CASiNG:
BLANK CASiNG: 2 in. PVC Sch 40 -3.02 to 4.0 DRILLING METHOD HOLLOW STEM AUGER

WELL SCREEN: 2 in. Slotted PVC 4.0 to 14.0 SAMPLING METHOD SPLIT SPOON
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 4.2 on 10113/1993
GROUT: Cement - Bentonite 0.0 to 2.0 LOGGED BY W. Wood
SEAL: Bentonite Pellets 2.0 to 3.0 REMARKS
UPPER PACK:
LOWER PACK: 16-30 Silica Sand 3.0 to 14.0

:r::i 0
S~

Q
f- o.>

'C'"f-(9 fij(9 UJ z
a.ce OZ ~ UJ WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION
~I;

...sZ ...s::J c,
~ ~~WI; ceO " .--

0 ;)j UJ rr-r-n o

0-5 ft. ALLUVIUM, SANDY CLAY (CL), considerable gravel, low 10
medium plasticity, brown.

~
Cement-
Bentonite

Bentonite
Pellets

6475-
~f=

1-5- f=f= 5-14 ft. MANCOS SHALE, soft, dark grey.
f=f= 16·30

f= If---- Silica

f= Sand

f=. f=f=f=
- f=f=1=1= 0.020"

6470 . Slotted

1= PVC

1=
-10- 1=1=

' ..1=1=
I -." '='= ..

~I
~ I

<.~
" .

!=1= ...
1=

- '=
6465

Total Depth 14 ft.
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MONITORING WELL COMPLETION LOG DUR01-0634

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227718.79 DATE DRILLED 1011011993 to 1011511993
LOCATION DURANGO, CO EAST COORD. (FT) 2305456.62 SURFACE ELEV. (FT NGVD) 6469.90
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) 16.00 TOP OF CASING (FT) 6491.89
WELL NUMBER 0634 WELL DEPTH (FT) 18.00 MEAS. PT. ELEV. (FT) 6491.69

SLOT SIZE (IN) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.5

SURFACE CASiNG:
BLANK CASING: 2 in. PVC Sch 40 -1.99 to 8.0 DRILLING METHOD HOLLOW STEM AUGER

WELL SCREEN: 2 in. Slotted PVC 8.0 to 18.0 SAMPLING METHOD SPLIT SPOON

SUMPIEND 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 Hole was dry at time of well installation.
UPPER PACK:
LOWER PACK: 16-30 Silica Sand 6.0 to 18.0

I:J 0' (fJ Q
f- a.> sf- 'I'",f-(9 GJ(9 ur z

a.'" OZ -' ur WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTIONwf- ..JZ ..J::J c,

S ~-'w!;. "'8 '" ~0\s « "----,, o
(J)

~~
0-1 ft. ALLUVIUM, SANDY CLAY (el), considerable gravel and
cobbl~~~ l~wJo medium plasticity. brown. "", _____..'," __

Cement-

~
1-4 ft. AllUVIUM, SILTY CLAY (ct.), some fine gravel, medium

Bentonite plasticity, dark brown.

PVCSch
40

4-8 ft,MLUViUM, SANOY CLAY (CL), considerable gravel, low to--
f-- 5- 6485 Bentonite medium plasticity, brown.

Pellets Note: occasional cobbles.

16-30 -:.: ............... Silica
Sand

F 8-10.5 ft.~ ALLWIUM, CLAYEY SAND AND GRAVEL (Gel, with
-

F cobbles, poorly graded to 5 inch maximum, medium plasticity,F brown.

f-10- 6480 F ;.yFF 10.5-18 ft. MANCOS SHALE, soft to moderately hard, dark grey.FF..FE 0.020"

t= Slotted..
PVC

.. t=t=
f-15- 6475 t=t=t=t=t=t=

Total Depth 18 ft.

f-20- 6470-

-
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MONITORING WELL COMPLETION LOG DUR01-0635

LITHOLOGIC DESCRIPTION

DATE DRILLED 10113/1993
SURFACEELEV~.(~F~T~N~G~V~D~)-e64"9~5~.8~0~--
TOP OF CASING (FT) 6497.90
MEAS. PT. ELEV. (FT) ---":6~49"'7;".9"0c--~~
SLOT SIZE (IN) ~0.~02~0,--__~~_
BIT SIZE(S) (IN) --",6.",5_~ ~_

DRILLING METHOD HOLLOW STEM AUGER
SAMPLING METHOD SPLIT SPOON

DATE DEVELOPED ~cc-"""-=---c-:-==oc:--
WATER LEVEL (FT BGS) 10.5 on 10/13/1993
LOGGED BY ....:!.CW"-.-'W"o"'o....d _
REMARKS _~_~__~ _

Tolal Depth 15.5 ft.

0-5.5 ft. ALLUVIUM, SILTY CLAY (Cl.), little fine gravel. medium
plasticity, brown.

---- ---
5.5-10.5 ft. ALLUVIUM, SANDY CLAY (CL-rsome clasts of shale
and sandstone fragments, low to medium plasticity, brown.
Note: becoming moist at 9 ft., with occaslonafthln seam of silty
sand with free water.

5.5
15.5

to
to

to 2.0
to 4.0

to 15.5

0
I(O
0.0
ii~
(0

~~r45I--10.5-12 ft. ALLUVIUM;"CLAYEY SAND AND GRAVELIGC). poo"y'
graded to 2.5 inch, low to medium plasticity, brown.

o 12:15~5TALLUVrUM, SILtY-sIMb~AND GRAVEl (GM), poorly
graded, with occasional cobbles and boulders, nonplastlc, brown.

-2.1
5.5

0.0
2.0

4.0

16-30
smce
Sand

0.020"
Slotted
PVC

WELL DIAGRAM

2 In. PVC Sch 40
2 In. Slotted PVC

Cement - Bentonite
Bentonite Pellets

16-30 Silica Sand

6495

6490

6465

6480

5

10

15

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227808.13
LOCATION DURANGO. CO EAST COORD. (FT) 2304902.06
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) -715",.",50'C-~~_

WELL NUMBER 0635 WELL DEPTH (FT) -"15",.5,,,0,--~~_

WELL INSTALLATION INTERVAL (FT)
SURFACE CASING:
BLANK CASING:
WELL SCREEN:
SUMP/END CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

20
6475

h'iIiiCi'eI6 U.S. DEPARTMENT OF ENERGY-er5 GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR01-0857

DATE DRILLED 10118/2000
SURFACE ELEV·-.("';F"'T:-:N"'G'"V""D"')'-6:C4"8'"7'A'"7--
TOP OF CASING (FT) 6490.08
MEAS. PT. ELEV. (FT) ---"6"'4"'90'".0"80----
SLOT SiZE (IN) ~0.",02",0=---- _
BIT SIZE(S) (IN) ---"'6.""0 _

DRILLING METHOD -'R"O"'T"'A"S"O"N"IC""- _
SAMPLING METHOD -,oG"'R"'A"'S'--- _
DATE DEVELOPED
WATER LEVEL (FT B:::G::S"")--------

LOGGED BY -,-,K",au",ts",k",y,-"M",,-. _
REMARKS _

2 in. PVC Sch 40 -2.61 to 12.0
2 in. Vee Wire Wrapped 12.0 to 17.0
2 in. PVC Sch 40 17.0 to 19.0
Concrete 0.0 to 2.0

Bentonite Pellets 2.0 to 9.08
30-70 Silica Sand 9.08 to 9.83
10-20 Silica Sand 9.83 to 19.0

SURFACE CASiNG:
BLANK CASING:
WELL SCREEN:
SUMP/END CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1228116.93
LOCATION DURANGO. CO EAST COORD. (FT) 2305477.03
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) ~1;C9.",00c-- _
WELL NUMBER 0857 WELL DEPTH (FT) --"9"'..",00'__ _

WELL INSTALLATION INTERVAL (FT)

WELL DIAGRAM
~

rt-r-n

LITHOLOGIC DESCRIPTION

10-20_I--- snce
Sand

6485-

-5-

6480-

HO-

6475-

1-15-

6470-

1-20-

6465-

6-7 fl

14-15fl ~

18-19 ft. ~ '.

f":...::c':.
Concrete ~:::-.::.:..::.

f":~:c.::.

f":~:c.::.

f":-c. :c.: :.
f":~:c.::.

PVCSch ••. - .....

40 ~:~:=::
Bentonite ~:=:~:.
Pellets r·····-·

ce:::-·:c.::·
ce:-:-::c.::·
ce:-:-::c.::·
ce:~:c.::·

ce:~:c.::·

ce:::-·:c.::·
C__ :~::C·:.

ce::-·:c.::·
ce:~:c.::·

ce::-::c.::·
ce:~:c.::·

ce: ...- ..
ce::::::-:-.:
~ ...._..
...:.... :--:-:.:...:.::.
.: :::-. :c.: :
':::::-.: c.::.
.:::~:c.::.

0-12.5 ft. COLLUVlUM (Oe):
SANDY SILT (Ml); very dark gray (5YR 3/1), with low plasticity,
moist, medium dense, contains red brown (5YR 5/3) sand grains to
3 mm diameter, residual soil material.

12.5-17 ft. ALLUVIUM (Oal):
GRAVELLY SILT (ML); very dark gray (2.5YN 3/0), wei, wilh slrong
petroleum odor, silt ...60%, qravel>-40%, gravel up to 4 inch
diameter, gravel consists of plutonic and metamorphic rock Iypes
(river alluvium).
15-17 ft. mottled very dark gray (5YR 3/1) and olive (5YR 5/3),
moist, contains rounded pebbles of yellow sandstone and flat
rounded shale pebbles, wet at contact wilh shale, no petroleum
odor.
17-19 ft. MANCOS SHALE (Krn]:
grayish black {N/2}, hard, dry.

Tota! Depth 19.0 fl.

tnae::teC U.S. DEPARTMENT OF ENERGY-ers GRAND JUNCTION OFFICE. COLORADO
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MONITORING WELL COMPLETION LOG DUR01-0859

DATE DRILLED 09/22/2000
SURFACEELEV~.(~F~T~N~G~V~D~)~67.49~0~.8~9---
TOP OF CASING (FT) ---"6",49",0",.5,,,8,,"""""~__
MEAS. PT. ELEV. (FT) ;0"6"'49"'0"'.5"'8 _
SLOT SiZE (IN) ---'!-0.'='02"'0'-- _
BIT SIZE(S) (IN) --"6."'0 _

DRILLING METHOD ...'R,,0Oo'T~A~S2"0"'N!-'IC'---~~--
SAMPLING METHOD -"G'.CR"'A"'B'-- ~_

DATE DEVELOPED =:::-_~ ~_

WATER LEVEL (FT BGS)
LOGGED BY Kaulsky, M.
REMARKS ~3-;'cO-"'7"'0-"s"'a'-'nd-'-"'pa~c-,k-;fC"ro-m--;13;;-.""5C"10--;147".""5~ft:-.--

SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 0.31 to 22.0
WELL SCREEN: 2 in. Vee Wire Wrapped 21.5 to 31.5
SUMP/END CAP: 2 in. PVC Sch 40 31.5 to 32.0
SURFACE SEAL: Concrete 0.0 to 2.0
GROUT: Enviroplug 2.0 to 13.5
SEAL: Bentonite Pellets 14.5 to 19.0
UPPER PACK: 30-70 Silica Sand 19.0 to 20.0
LOWER PACK: 10-20 Silica Sand 20.0 to 37.0

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227099.92
LOCATION DURANGO. CO EAST COORD. (FT) 2306584.43
SiTE DURANGO MILL TAILINGS HOLE DEPTH (FT) ~37!o""'00~ _
WELL NUMBER 0859 WELL DEPTH (FT) .----.32..,..°...,°'---__

WELL INSTALLATION INTERVAL (FT)

x::J ° $~.>1-(') GJ(,)a.'" OZ
w.... ...JZ ...J:J
0!S W .... ",0

!S U

6490-

-

-5-
6485-

-10-
6480

Q
I- o

W z '1'"~ ur WELL DIAGRAM 0- 00- \< ;;;~" --c w rr-r-n o
</J

Concrete ~:~ .....

LITHOLOGIC DESCRIPTiON

O~2 ft. SANDY SILT (ML); light brown (7.5YR 6/6), loose, dry.

2~18 ft. FILL; smelter slag, dark gray (7.5YR N 4/0), vitreous, hard,
dry.

-15-

-20-

6475

6470-

15-17 ft.

18-26 ft. SILTY CLAY (Ct.): very dark gray (10YR 3/1), medium
stiff, plastic, moist.
Becoming dark brown below 22.0 ft.

-25-

-30-

6465

6460 3Q..-31 ft.

0.020"
Vlire
Wrap

.~.
•,. I,. ,.
•••

26-30 ft. GRAVEL (GW); coarse gravel with little fines (-10%),
fines fraction ISmostly dark brown (10YR 4/3) sand, moist.
Saturated below 27.0 fl. and contains clayey matrix .

30-37 fl. MANCOS SHALE (Km):
SHALE; gray (10YR 5/1), weathered and rnolst to 31.0 ft. then dry
and hard to 37.0 fl.

-
-35-

6455

. ' -:':
......

Total Depth 37.0 ft.

h+ U.S. DEPARTMENT OF ENERGY.&aetec-eI"'S GRAND JUNCTION OFFICE, COLORADO PAGE 1 OF 1 0412012001



BOREHOLE LOG DUR01-0860

PROJECT UMTRA GROUND WATER

LOCATION DURANGO, CO
SITE DURANGO MILL TAILINGS
WELL NUMBER -"0"'86"'0'- _
NORTH COORD. (FT) :c1'-OZ"-27",5,:,1cc1.,,,3,,-9 _
EAST COORD. (FT) --!:Z;C30c:5"'4"'89"'.3"'5'- _
HOLE DEPTH (FT) 37.00
DATE DRILLED O,-c9""/Z"-Z"'/Z"-00- 0c-- - - - - - - -

SURFACE ELEV. ( FT NGVD) -'S"-50"'5".Z"'3'-- _

BIT SIZE(S) (IN) --"S"'.O_c-c~---------
DRILLING METHOD -eR"'O"'T"'A"'S"'O"'N...I.,.C'- _
SAMPLING METHOD ==G"'R"'A"'S'- _
WATER LEVEL (FT BGS)
LOGGED BY -cK",a",ul""sk"y,,-,",Me-. _
REMARKS _

1----20- 6485

-10- 6495

- 5 - 6500-

-

LITHOLOGIC DESCRIPTION

0-24 ft. COLLUVIUM (Qe):
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
5f4), and deeply weathered.

GRAPHIC
LOG

6490

I::J 0
5~.>f--(') >(') OZQ.'" LlJzwf-- ,..,00

wt;: ",0
o~ 0

0000'

-15-
-

f-25~ 64BO

r-30- 6475-

-~.'-\{'IV[ , "":" ,
25-27fL V.'~. ~~

~~~ ..~
24-28 ft ALLUVIUM (oal):
GRAVEL (GW); coarse, yellowish brown (10YR 5/4), dense, dry, and moist, gravel clasts
are rounded and consists of crystalline lithologies.

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

1-35- 6470

Total Depth 37.0 ft.

h'liiCi'eC U.S. DEPARTMENT OF ENERGY-er'S GRAND JUNCTION OFFICE, COLORADO PAGE 1 OF 1 0412012001



BOREHOLE LOG DUR01·0861

PROJECT UMTRA GROUND WATER
LOCATION DURANGO, CO

SITE DURANGO MILL TAILINGS
WELL NUMBER ---,,0,,86,,-1,--_~ _
NORTH COORD. (FT) =-1:"2,:,2",69",8,,,4,:,.2,,6__~~_~_
EAST COORD. (FT) --"23"'0"'6C'-19"'3"'.5"'8'-- ~~_

HOLE DEPTH (FT) 67.00
DATE DRILLED 0"C9/"'Z"1/'"'Z"-00=-0,---------

SURFACE ELEV. (FT NGVD) ----'6"'5=.Z1"'."'55'--~ _
BIT SIZE(S) (IN) 6.0
DRILLING METHO----'D""=R-=O-=T-=A"CS"CO=-N=-IC,---------

SAMPLING METHOD --'G-cRA=B'-- _

WATER LEVEL (FT BGS) ._~ ~__~_
LOGGED BY -"K"au",l",sk"y~,MC!C.... _

REMARKS

I:J 0-
S~

Q
.>

1-0 >0 LIJ"-,,, ~Z
OZ ~

~ts
...I'" a.

Wts ",0 "0 ;Jj

6520-

LITHOLOGIC DESCRIPTION

0-20 ft. COLLUVIUM (Oe):
SANDY SILT (ML); mottled, very dark brown (10YR 212) and dark yellow brown (10YR
4f4), moist, medium dense, contains -30% angular sandstone clasts, olive gray (5Y 4f2j,
soft and weathered, derived from Point Lookout Sandstone.

.....~ .... :. 20-30 ft. SANDY SILT (ML); dark brown (10 YR 3/3), moist, medium dense, below 20 ft.,
the material IS uniformly dark brown (10 YR 3/3) and graveVrock fragments are absent.

GRAPHIC
LOG

':::~.::::::-"

- ':::~.::::::C::'

~
~ =.: : = : =.:...- _ ......._ ....- - ....... - .
, ..- _--

>--1- ..... - .....

4-0 ft.I- 5-

6515

HO-

6510

H5-

6505

1-20-

6500-

I-Z5-

6495-

1-30-

f-35-

6490-

6485-

~_..,. -.,_~·_~l
••••-.,. ..,

~. ~·_~l
34-37 ft. • •••

1--"'.'_ ~ _.1

••••;.......

30-59 fl. COLLUVIUM (Qc)fTERACE ALLUVIUM (at):
SANDY GRAVEL (GW); mottled, red yellow (5 YR 6/6), dark yellow brown (10 YR 4f4j,
and subrounded, dark brown (10 YR 3/3), moist, dense, subrounded, contains rock
fragments of granodiorite, all sizes up to boulder, colluvium (Qt) <10% fines, terrace
alluvium (Ql).

c:::::::::::: U.S. DEPARTMENT OF ENERGY
~-ers GRAND JUNCTION OFFICE, COLORADO

PAGE 1 OF 2 0412012001



BOREHOLE LOG DUR01·0861

PROJECT UMTRA GROUND WATER BOREHOLE NUMBER 0861

SITE DURANGO MILL TAILINGS DATES DRILLED 09/21/2000

Continued from Previous Page

I::i' ° sf:'! 9 f-.>f-(') >(') ur z GRAPHICa.'" ~z
OZ ~ ur LITHOLOGIC DESCRIPTION

Wf- ...J:J a. !;< LOG
W~

",0 "°lS 0 '" ur
sn

-~.'-
6480 ,', '"

- .. ,~... l

••••
~

.,. II"
1-45-

4247 ft.
.. ,~... l

•••• 45 ft increasing moisture and fines below.

6475 - ,', '"
.. ,~... l

••••
f-50-

~
.,. II'
.. ,~... l 50-53 ft. clean, coarse gravel (GW), no fines, composed of various Precambrian

6470- 5Q-.53 fl •••• lithologies up to 1.0 fl. diameter..,. II'
- .. ,~... l

••••f-55- I" I"
6465-

.. ,~... l••••,,:..,
f-60-

59-67 fl. MANCOS SHALE (Km):
SHALE; gray (5Y 5/1), hard, dry.

6460

e6Q..67ft.

-65-

6455-

Total Depth 67.0 n.

-70- -

6450-

-75-

6445-

-80-

- 8440-

fiiiCi U.S. DEPARTMENT OF ENERGY PAGE 2 OF 2 0412012001ec-er5 GRAND JUNCTION OFFICE, COLORADO



BOREHOLE LOG DUR01-0862

PROJECT UMTRA GROUND WATER
LOCATION DURANGO, CO
SITE DURANGO MILL TAILINGS
WELL NUMBER ---"0,,,B6,-,2~~~ ~ ~

NORTH COORD, (FT) ::c1"'2'=-26"'5C'1"c7.C'42"---- _

EAST COORD. (FT) --!':2~30::;6"'5"'9B"'.6"-1'-~---~
HOLE DEPTH (FT) 57.00
DATE DRILLED 0-,9c"/2"c0/"'2'000-c0:---~---~-

SURFACE ELEV. ( FT NGVD) --=6",5-"14,,,.7",5,-__~ _
BIT SIZE(S) (IN) --=6"'.0'-=-=:- _
DRILLING METHOD -'R"'O'=T"'A"'S=O"'N"I"C ~_

SAMPLINGMETHOD ---"G,..R":'A"B ~__~_
WATER LEVEL (FT BGS) . _

LOGGED BY .....cK"'a'"ut"'s"ky'",-"M"'.__~ ~__
REMARKS ~ ~ _

I:::? 5' sf:? Q
l-.>f-(') >(') w z GRAPHICa.'" ~Z

OZ ~ w

~t;.
...J::J 0- S LOGWt;. ",0 "0 C!i

LITHOLOGIC DESCRIPTION

1---35- 6480

-10- 6505

1--25- 6490

5 ft. contains light olive brown (2.5YR 5/4) coated clasts, angular rock fragments up 102
inch diameter.

0-50 ft. COLLUVIUM (Oe):
SANDY SILT (ML); dark brown (7.5YR 312), fine, compacted, moist, dense.

35 fl. mottled very dark gray brown (1OYR 3/2) and yellow brown (1OYR 5/6) with gravel,
slight plasuclty-qravet fragments are angular, fine grained sandstone.

15 fl. grading to very dark gray (2.5YR 3/0).

25 fl. grading to molUed very dark gray brown (2.5Y 3f2), yellowish red (5YR 5/8) with
medium plasticity, moist, medium dense.

4-6 fl.

14-16 ft

24-26ft.

34-36 ft

6500-15-
-

- 5 - 6510

f--30- 6485

1--20- 6495

h1iiCi'eCi: - U.S. DEPARTMENT OF ENERGY-er5 GRAND JUNCTION OFFICE, COLORADO
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BOREHOLE LOG DUR01-0862

PROJECT

SITE

UMTRA GROUND WATER

DURANGO MILL TAILINGS

BOREHOLENUMBER~~O~B~6~2 __

DATES DRILLED 09/20/2000

Continued from Previous Page

I:::J 0
s~

Q ....'>.... 0 >0 UJ Z GRAPHicOZ ~ UJ0."' ":lz ...J::J c, !;< LOGg:1;. WI;. "'8 "« UJ

"'

LITHOLOGIC DESCRIPTION

f-45~ 6470-

-
-

f-50~ 6465

44 ft. drilling becomes harder.

48 ft. encountered a large....2.0 ft. diameterclastof yellow (10YR 7/6) finegrained, deeply
weathered sandstone, slightly moist, light brownish gray(10YR 6/2), dry.

50-57 fl. MANCOSSHALE(Km):
SHALE; gray(10YR 5/1), dry, hard.

-
f-55- 6460

TotalDepth57.0 ft.

-
f-60- 6455

f-65- 6450-

f-70- 6445-

1-----"75- 6440

r-BO- 6435

h'iCiC:ieC U.S. DEPARTMENT OF ENERGY-eI"S GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR01·0863

DATE DRILLED 09/21/2000
SURFACEELEV~.(~F~T~N~G~V~D~)~6~51~3·.5~6--
TOP OF CASING (FT) ---"6,,,5"i13~.~32~ _
MEAS. PT. ELEV. (FT) ,""6"'5-"13"'."'32"---- _
SLOT SiZE (IN) ~0"'.0"'20"---------
BIT SIZE(S) (IN) --"6"'.0'--- _

DRILLING METHOD -'R"O"'T"'A';'S:o-0""N"'IC"---- _
SAMPLING METHOD ---"G"'R"'A"B _
DATE DEVELOPED
WATER LEVEL (FT B;:;T;:;O;:;C;:;)~6;:;0;-c.oo-o...n--;O"'9c;/2c;1c;/2;;;0c;:00O--

LOGGED BY Kaulsky, M.
REMARKS c;:30~-7;;;0"'s"a~nd"-'p~a-c...k7fr~om---c4c;9c;.0...tO--;c50;;-....5 -;;ft~.-

SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 0.24 to 58.0
WELL SCREEN: 2 in. Vee Wire Wrapped 58.0 to 67.5
SUMP/END CAP: 2 in. PVC Sch 40 67.5 to 68.0
SURFACE SEAL: Concrete 0.0 to 2.0
GROUT: Enviroplug 2.0 to 49.0
SEAL: Bentonite Pellets 50.5 to 54.1
UPPER PACK: 30-70 Siiica Sand 54.1 to 56.2
LOWER PACK: 10-20 Siiica Sand 56.2 to 68.0

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1226282.04
LOCATION DURANGO, CO EAST COORD. (FD 2306750.05
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) ~7;C4.'.C5",,0 _
WELL NUMBER 0863 WELL DEPTH (FT) ---"6"'8."'oo'--- _

WELL INSTALLATION INTERVAL (FT)

tz
W WELL DIAGRAM8 ~rr-r-n

LITHOLOGIC DESCRIPTION

6510

r-5~

6505-

3-6 ft.

''1'<,"-_ Concrete -:-:::..:::~::._..... - ..
':::~::C::.

':::~::C::.

':::-::::C::.
':::~::C:: .
.:::.... ::c: ..
':::~::C:: .
.:::::::::

0-67 ft. COLLUVIUM (Qc):
SANDY SILT (ML); mottled dark gray brown (10YR 4/2) and yellow
brown (10YR 5/6) with angular sandstone rock fragments, moist,
dense colluvial deposits. Contains hard, angular, pale olive (5Y
6/3) sandstone fragments derived from the Point lookout
Sandstone formation.

r-10- - PVCSch
40

6500-
10-16 ft. ~

r-15-

-

PAGE 1 OF 2 0412012001

23-26 ft.
6490-

6485~

-

-
6480-

- 6475

-
6495-

-30-

-35-

r-20-

r-25~



MONITORING WELL COMPLETION LOG DUR01·0863

0863

09/21/2000

WELL NUMBER _----'='- _

DATES DRILLED

UMTRA GROUND WATER

DURANGO MILL TAILINGS
PROJECT __==C'-'===-=="- _
SITE

Continued from Previous Page

I::J 0' (/) 9 l- c»
'> 51- I",1-<.9 ><.9 UJ z

0-'" ~z
OZ -' UJ WELL DIAGRAM 0. 0

gj~
-.J:::J a. !< iii-'wI- mO '"0 -c UJ

'"!!o en

LITHOLOGIC DESCRIPTION

6470-

f-45-

6465~

f-50-

6460-

f-55-

-

6455-

f-60-

6450-

f-65-

6445

f-70-

6440

1--75-

6435

1--80-

6430

f-85-

-
6425

-90-

3945 ft.

54-57 ft.

63-67 ft.

60 ft. increasing clay or plastic sill content.

65-67 ft. colluvial deposit is wet.

Total Depth 74.5 fl.

h'iCiCteC3 U.S. DEPARTMENT OF ENERGY-er'5 GRAND JUNCTION OFFICE, COLORADO PAGE 2 OF 2 0412012001



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 Kautsky, M.
HOLE DEPTH (FT) 27.00 REMARKS
DATE DRILLED

I::i 0 sf!! Q
f-.>

1-(') >(') ur z GRAPHIC0.<0 ~Z
OZ ~ ur LITHOLOGIC DESCRIPTION

~t;.
..J OJ 0.

~ LOGWt;. <00 "U -c ur
<J)

... .....
0-2 ft. SANDY SILT (ML); brown (7.5YR 412), slightly moist, loose ...... - ......._..... -.,

..... - .....
»:.~<~>: 2-3 ft. SILTY SAND (8M); light yellow brown (10YR 6/4).
~_.- 3-10It. TERRACE GRAVEL (Ol):
.~. .... SANDY GRAVEL (GW); red brown (5YR 4/4), loose, dry, 30% sand, gravel consists of

f-5- .~·.~l hard, Precambrian rounded clasts

~ ••••
!>8ft .,.....

f-'d- .~·.~l••••
HO- .... .... '

10·27It. MANcOSSHALE(Km):
SHALE; gray (5Y 5/1) hard, dry.

10-16 ft.~ Sample of Mancos from cutting bit collected at 27.0 ft.

f-15- Abandoned the hole.

-20-

-25-

2fl-.27ft. 1'»
- Tolal Depth 27.0 ft.

-30-

-
-35-

I'i'iCiiCi'eIC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 0510412001-eros GRAND JUNCTION OFFICE, COLORADO



BOREHOLE LOG DUR01·0865

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 0865 SAMPLING METHOD
NORTH COORD. (FT) 1227299.69 WATER LEVEL (FT BGS)

EAST COORD. (FT) 2307100.83 LOGGED BY Miller, D.
HOLE DEPTH (FT) 17.00 REMARKS
DATE DRILLED 10117/2000

I:J 0
s~

9 f-.>
f-(9 >(9 UJ z GRAPHICa.'" OZ --' UJ LITHOLOGIC DESCRIPTION

~~
~z ...J::J 0- f- LOG
w~

",0 " X
o 0: UJ

<fJ

~_.( .~---L..!- O~3 ft. TOPSOIL; brown to dark brown with organic debris, mixed with some gravel.
6500-

I~-.>":; ..:J~/'-::jj
~· .' ~\·I;":,\ 1/' .
. .. . - .
Ie ',ill ,,-...:ii." ,,',',..,...,..,..'-C

3411. FILL; roadbese.

30C % 4-7.5 It. FILL; sandy, silty, topsoil, clean, brown, dry.

~5~

6495- eX <SO< :&

><S 388 ~
7.5·17ft. MANCOS SHALE(Km):
SHALE; gray (N 5/0) deeply weathered and fractured shale, dry.

-10-
6490-

11·17 ft. becomes gray (10YR 5/1) dry, hard.

-

~15-

6485

-
Total Depth 17.0 ft.

-20-
64BO

h1CICi'eC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 04120/2001-er"5 GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR01-0866

LITHOLOGIC DESCRIPTION

DATE DRILLED 10/17/2000
SURFACE ELEV·-.('-'F"'T;-;N"'G"'V"'D"')'--c6"'4"'8"1-;.1"5- 
TOP OF CASING (FT) 6483.32
MEAS. PT. ELEV. (FT) -"6"'4"'83"'.3"'2;-----
SLOT SIZE (IN) --;,0."'02=>0'-- _
BIT SIZE(S) (IN) --"6."'0 _

DRILLING METHOD ..!R-"O~T'!:A"'S"O"N"!.IC"-------
SAMPLING METHOD --"G"-RA=B'- _
DATE DEVELOPED~~ _
WATER LEVEL (FT BGS)
LOGGED BY ...-'!M",iII",e",r,.=oc-. _
REMARKS _

Total Depth 27.0 fL

0-17 ft. SANDY SILT (Ml); light brown (7.5YR 6/6) loose, poorly
sorted with -25% large gravel fragments to 2 inches, dry, possibly
filL

17-18.5 ft. SAND (SP); well sorted, <5% gravel, mottled coloring,
fines - 20% fine to medium oralned.
18.5-21.5 ft Al~UV1UM (Qal):
GRAVEL (GW); brown (7YR 6/6) rounded to well rounded gravels
to 2 inches with - 50% sands and <5% sill, very poorly sorted.

21.5-27 fL MANCOS SHALE (Krn):
SHALE; weathered, wet.
22-27 ft. layer becomes gray, hard, dry.

f···· , .
-~...•. *...~.

Bentonite ~::=:~':.
Pellets I- ... -~"

f":::C::C::.
,.:-' :::c ::c: :.
r::::: ",.
[- .... - ..
,:::::-. ::c: :.
,:::::-.::C::.
,:::::c::c::.
,::::::::c:: .
f"::::::C::.
f":-:-. ::c: :.
r::::: ",.

. 10-20

.1---- Silica
". Sand

2 In. PVC Sch 40 -2.17 10 12.0
2 in. Vee Wire Wrapped 12.0 to 21.5
2 in. PVC Sch 40 21.5 to 22.0

Bentonite Pellets 0.0 to 8.6
30-70 Silica Sand 8.6 10 10.0
10-20 Silica Sand 10.0 10 27.0

9 e- o
UJ z I"~ UJ WELL DIAGRAM 0.0a.

~ Oi~"0: UJ rr-r-n o
<IJ

1==
...~

c==
=

OC = 0.020"
16-17ft. f-lZ.. FP+--- WIre

~.. Wrap

1=== .:=....
=1

22-23 ft. ~

PVCSch
40

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1227694.25
LOCATiON DURANGO, CO EAST COORD. (FD 2306437.87
SITE DURANGO MILL TAILINGS HOLE DEPTH (FT) ~2iC7.SCOO::,- _
WELL NUMBER 0866 WELL DEPTH (FT) --"2"'2."'00'- _

WELL INSTALLATION INTERVAL (FD
SURFACE CASING:
BLANK CASING:
WELL SCREEN:
SUMP/END CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

I:J 0
5~e-eD >19

0-'" ':Jz
Oz

~!;.
..J:J

we- "'8!S

6480-

f--5-
6475-

HO-
6470-

-
H5-

6465-

-20-
6460-

-

-25-
6455-

-30-
6450

-35-
6M5
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MONITORING WELL COMPLETION LOG DUR02·0592

DATE DRILLED 05/09/1990 to OS/22/1990
SURFACE ELEV. (FT NGVD) 6542.90
TOP OF CASING (FT) 6544.90
MEAS. PT. ELEV. (FT) ~6"'54';'4;';.9~0c----
SLOT SIZE (IN) --",0".0",5,,-0 _
BIT SIZE(S) (IN) _

DRILLING METHOD _
SAMPLING METHOD _

DATE DEVELOPED =cc--=--o--====-
WATER LEVEL (FT BGS) 36.0 on 05/18/1990

LOGGED BY =,T"""'Ja"'c"'k""so"'n"= _
REMARKS BOR# DH-118

2 in. PVC -2.0 to 80.0
2 in. Slotted PVC 80.0 to 140.0

Cement Grout 0.0 to 30.0
Bentonite 30.0 to 70.0

8-12 Silica Sand 70.0 to 196.0

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

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1222224.64
LOCATION DURANGO, CO EAST COORD. (FT) 2307502.64
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) --f19;;::8""'0,,,,0 _
WELL NUMBER 0592 WELL DEPTH (FT) -"14",0",.0,,,-0 _

WELL INSTALLATION INTERVAL (FT)

LITHOLOGIC DESCRIPTION

0-15 ft. QUATERNARYALLUVIUM (Sc), Clayey sand with gravel
and cobbles. About 55% coarse to fine, angular to sub-angular
sand; about 25% fines with low to medium plasticity. About 20%
coarse to fine, angular to subangular gravel, trace of cobbles,
maximumsize 75 mm.

33-131.9 ft. CRETACEOUS MENEFEE FORMATION, Interval
consists of approximately90% siltstone with 10% sandstone
interbeds.

46.7-46.8·ft. SILT AND CLAYlNTERBEb
46.8-113-:-1 tL"SILT AND CLA.'rINTERBEt5 .--

x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
'>t '>t .. '>t_

X X X X
X X X X
X X X X
X X X X

15~33.6 ft. QUATERNARYTERRACE, GRAVEl WITH COBBLES
~~~~ (GC), Poor recovery consists of about 70% coarse to fine, hard,
~ subangular 10subrounded gravel.

Bentonite

",..,,.--- Cement

1''d--- pvc

WELL DIAGRAM

6530

6520

6540

6500

6510

30

10

40

20
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MONITORING WELL COMPLETION LOG DUR02·0592

PROJECT UMTRA GROUND WATER WELL NUMBER 0592

SITE DURANGO RAFFINATE PONDS DATES DRILLED 05/09/1990 to 05/2211990

Continued from Previous Page

I::J 0-
5~

9 I- o.> I"1-<9 ><9 w z
(1.<0 ~z

OZ -' w WELL DIAGRAM 0.0 LiTHOLOGIC DESCRIPTION

~t;.
--,::J 0. !;< rii-'wt;. mO "0 -c w o

<J)

x x x x
x x x x
x x x x

6490 x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x

60 x x x x
x x x x
x x x x
x x x x

6480 x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x

70 x x x x
x x x x
x x x x

6470
x x x x
x x x x
x x x x
x x x x

a-tz smca x x x x
Sand x x x x

x x x x
x x x x
x x x x

80 x x x x
x x x x
x x x x
x x x x

6460 x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x

0.050" x x x x
90 Slotted x x x x

PVC
x x x x
x x x x
x x x x

645<l x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x

10 x x x x
x x x x
x x x x

6440
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x

11 x x x x
x x x x
x x x x
x x x x

6430 x x x x
----
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MONITORING WELL COMPLETION LOG DUR02-0592

PROJECT UMTRA GROUND WATER WELL NUMBER 0592
SiTE DURANGO RAFFINATE PONDS DATES DRILLED 05/09/1990 to 05/2211990

Continued from Previous Page

I:J 0'
s~

Q
I- U.>

XOJ1-(9 ~(9 w Z
0.. co OZ ~ w WELL DIAGRAM 0.. 0 LITHOLOGIC DESCRIPTION
wI- ..JZ ..J::J a. !;< ~~

w~
coO '"o~ o -c ill OJ

(/)

F ~
"113.1-113.3 ft. SlLT INTERBED --

~.1-115.8-fl::.g9/~L ----==~_ --=- ---==',---:. --=-f= ..
115.8~121.9 Ie CARBONACEOUS SANDSTONE

-

f=f=
H201-

. f--f=:.
f=: : :
f=: . _121.9:-f22~7 ft. TERnARy ANDESITE~DIKr-

-- -- -

6420 f=:
f=: • ~~~: i~T~f~~: ~~~I~~~c;..~~~~*~g~~ONE== == =f=:
F _ ..._..- -- ---_.. -- -""- -- .- -- ----.f= . \JZ.6.3-126.5 ft. COAL

0- -- ---
.f= : .... :.: 126.5-119.3 ft. CARBONACEOUS sANDTONE

H301- f=. -_..._.•-
TERT1ARY-ANDESITE6fkE--

.- -- ".-

.:.: .•..~.: .... ~
129.3-132 ft.

6410 .f=: . 131.9-132 ft. CLAY FAULT
. f-- . 132-138.7 ft. CRETACEOUS OINT LOOKOUT SANDSTONE,

......• ~.:.: ..• Sandstone with siltstone interbeds, sandstone with approximately
90% sandstone and 10% siltstone.

f=:.
f=: ..

H401-
f=:.

~
138.7-141.2 ft. CLAYSTONE.1:::: .':

.. ' .. " ...... . " .....
141.2-198 ft. CRETACEOUS POINT LOOKOUT SANDSTONE,

6400 .. ::.:.":: ::: . Sandstone with siltstone interbeds, sandstone with approximately
90% sandstone and 10% siltstone.

.. ..

-.:.::. i:' .:.".

-1501-
I -:':

6300

0

0

-1601-

6380

: :

-1701-

6370-
" .. ".

: C- .. :
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MONITORING WELL COMPLETION LOG DUR02-0592

PROJECT UMTRA GROUND WATER WELL NUMBER 0592

SITE DURANGO RAFFINATE PONDS DATES DRILLED 05/0911990 to 05/22/1990

Continued from Previous Page

I:::J 0
5~

9 f- o.>
I"f-(9 >(9 ill Z

a.", ~z
OZ ~ ill WELL DIAGRAM 0.0 LITHOLOGIC DESCRIPTION

~i;.
--,::::> 0. S ;;;~Wi;. ",0 "o -c o

(f)

18()-
......... '

.':
6360

-
.

-

-19(}-
..

- .,".-". ".' .:..
6350

••-

- .......
20(}-

TotalDepth 198 ft.

6340

21(}-

6330

22(}-

6320

23(}-

6310

24(}-
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MONITORING WELL COMPLETION LOG DUR02·0593

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223398.61
LOCATION DURANGO. CO EAST COORD. (FT) 2308351.43
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) -"3,,,8.~80:,- _
WELL NUMBER 0593 WELL DEPTH (FT) -"38"'."'80'-- _

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

WELL INSTALLATION INTERVAL (FT)

2 in. PVC -0.1 to 18.8
2 in. Slotted PVC 18.8 to 38.8

Cement Grout 0.0 to 5.0
Bentonite 5.0 to 10.0

8-12 Silica Sand 10.0 to 38.8

Q >- o
ur z '!'"~ ur WELL DIAGRAM "-0c, 8 i!i~" ~

<Ii rt-r-n o

DATE DRILLED 03/09/1990 to 03/14/1990
SURFACE ELEV. (FT NGVD) 6473.70
TOP OF CASING (FT) 6473.80
MEAS. PT. ELEV. (FD ~6'-f47"'3"'.8"'0----
SLOT SiZE (IN) -"0"'.0"'50"- _
BIT SIZE(S) (IN) _

DRILLING METHOD _
SAMPLING METHOD _
DATE DEVELOPED
WATER LEVEL (FT S;:;G;:;S;:;)---;20;1--o.00-0-'-n"0"'4""/0"'6"'/1009;;;900--

LOGGED SY ~T""J"'a"c::'kC'so"'n!-;o; ~__
REMARKS BOR # DH-117

LITHOLOGIC DESCRIPTION

f--10-

6470-

6460- If____ 8-12 Silica' -. -
. • Sand

0-3.5 ft. FilL (Cl-CH), Gravelly lean to fat clay with sand.

3.5-7.7 ft. QUATERNARY TERRACE (Gel, Cobbles with clayey
gravel and sand.

7.7-20.2 ft. CRETACEOUS MENEFEE FORMATION, Sandstone
with approximately 35% siltstone interbeds. Contacts are
gradational.

f-20-

-30-

-40-

6450-

6440-

6430-

-

.... ~
==
1-- .r- .
f=f=f=l-
f=:
f=:.1=
f=f=f=f=f=I-

1~.1IIIt1=2~O~.2-~~.CO~L __ __ __ _ __
21.4-26.6 ft. SANDSTONE, WIth approximately 35% siltstone
Contacts are gradational.

Total Depth 38.8 fl.

h1IaCieC U.S. DEPARTMENT OF ENERGY-eI"'S GRAND JUNCTION OFFICE, COLORADO
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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 03/08/1990
LOCATiON DURANGO, CO EAST CODRD. (FT) 2308320.14 SURFACE ELEV. (FT NGVD) 6472.70
SITE DURANGO 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)

SURFACE CASiNG:
BLANK CASING: 2 in. PVC -0.1 to 8.5 DRILLING METHOD

WELL SCREEN: 2 in. Slotted PVC 8.5 10 38.5 SAMPLING METHOD
SUMPIEND CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 18.4 on 03/0711990
GROUT: Cement Grout 0.0 10 4.0 LOGGED BY T.Jackson
SEAL: Bentonite 4.0 to 7.0 REMARKS BOR # DH-116
UPPER PACK:
LOWER PACK: 8·12 Silica Sand 7.0 to 38.5

x:::J 0
5~

Q
f- (J.> 'I'",,...l'l >l'l w z

0-'" llJz
Oz ~ ur WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTIONill,... --,:0 a.

~ ~~ill,... ",0 " ~

°lS 0 -c w rr-r-n olS (f)

~
0-0.07 ft. QUATERNARY ALLUVIUM (se), No corerecovery,

Cemenl interpreted from surrounding surficial deposits consisting ofclayey
6470~ PVC sandwithqravel.

0.7-38.5 ft. CRETACEOUS MENEFEE FORMATION, Sandstone

Bentonite
withapproximately 10% siltstone interbeds, contacts are
gradational.

......

.... _.

f=
...

Ie----- 8-12 Silicaf--10- f= '. Sandf=
6460- ==1.-:f=

- f=
1=

- 1=I .

i i:

- :-:.
-20- '. ~::::

6450- :::: 0.050"-

§
Slotted

- PVC

- I.·····.
;= .......i=f=

I'·
-30- ====I'== ....

8440 ====
. ========-

-40- Tolal Depth 38.5 ft.

8430
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MONITORING WELL COMPLETION LOG DUR02·0595

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1224569.40 DATE DRILLED 0211311990 to 0211511990
LOCATION DURANGO, CO EAST COORD. (FT) 2307937.60 SURFACE ELEV. (FT NGVD) 6453.74
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) 61.00 TOP OF CASING (FT) 6455.74
WELL NUMBER 0595 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 -2.0 to 21.0 DRILLING METHOD

WELL SCREEN: 2 in. Siotted PVC 21.0 to 51.0 SAMPLING METHOD
SUMPIEND CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 13.6 on 0310511990
GROUT: Cement Grout 0.0 to 13.0 LOGGED BY T.Jackson
SEAL: Bentonite 13.0 to 16.2 REMARKS BOR # DH-113
UPPER PACK:
LOWER PACK: 8-12 Silica Sand 16.2 to 51.0

",3 D
;::r'!

9 f- U.> r"f-C) i'iit') w z
a."' OZ -' w WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION
wf- ..JZ ..J::J c, f- iii-'Wts "'8 '" (;i -DiS « rr-r-n o

if)

~J
O~3 ft. FILL (GC), A dozer scraped quaternary alluvium consisting
of clayey gravel with sand, cobbles, and boulders forming a drill pad

6450

I~~-'
;A3A for the drill rill. Poor recovery.

;'It': 3-14.3 ft. QUATERNARYfRECEN! STREAM FILL AND
MAN-MADE FILL (GC), Undifferentiated, clayey gravel with sand

-10-
pvc and cobbles, poor recovery during drilling.

'. ~I- """0"
~6440

14.3-61 ft. CRETACEOUS POINT LOOKOUT SANDSTONE,

.. Siltstone with approximately 10% sandstone interbeds.

f--20-
1=

6430 1= 'I---------- 8-12 Silica
...

1=
1= '. Sand

•••••1=
-30-

I::::
;:::
1=

6420 1= 0.050"1= Slotted
. '1-- . PVC

1=
~40- 1=.

\~
........

6410

-50-

6400

-

-60- ....
- Total Depth 61 ft.

6390-

-70-

6380
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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 02/09/1990
LOCATION DURANGO, CO EAST COORD. (FT) 2307954.00 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) 60040 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 -1.8 to 18.6 DRILLING METHOD

WELL SCREEN: 2 in. Slotted PVC 18.6 to 58.6 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 7.0 on 02/09/1990
GROUT: Cement Grout 0.0 to 5.0 LQGGEDBY 1. Jackson
SEAL: Bentonite 5.0 to 8.6 REMARKS BOR#DH-112
UPPER PACK: 8-12 Silica Sand 8.6 to 64.0
LOWER PACK: Bentonite 64.0 to 69.0

I:::; 0
5~

Q
I- 0.>1-(9 >(9 ur z 0'(9

c.m ~Z
OZ -' w WELL DIAGRAM ~g LITHOLOGIC DESCRIPTION

wf-- -l:J n,

Ewf-- ",0 '" r-r-r-r-
o~

~ 0 « 11 o
'" I,~I= cement

O~O.8 ft. QUATERNARY TERRACE (GC), Clayey gravel and
cobbles from nearby exoosvres.

6460 · Y- _ Bentonite
0.8+78.6 ft. CRETACEOUS POINT LOO~OUT SANDSTONE,
Siltstone with interbedded sandstone and shale.

f-10-
PVC

6450

-20- = ....

~
= ____ 8·12Silica

= Sand

=64'0 =~ 0.050"
-30- Slotted

~
..... := ... PVC

'.:=
6430 :=:= .....

f-40- . ~ ... ,

: :='. ->.
6420 := '.· :="

f-50- .•..•.~ ......
F·.·.·

6410 'F"E
f-60-

'. "- ....

6400 Bentonite

1-70- ..

Ie--- 8-12 Silica
..

· . .. Sand
6390~ .. ' .

1-80- Total Depth 78.6 ft.

6380-

1-90-
-

6370-
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MONITORING WELL COMPLETION LOG DUR02-0597

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1224315.19 DATE DRILLED 02/02/1990 to 02/05/1990
LOCATiON DURANGO, CO EAST COORD. (FT) 2307956.36 SURFACE ELEV. (FT NGVD) 6465.33
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) 78.00 TOP OF CASING (FT) 6469.25
WELL NUMBER 0597 WELL DEPTH (FT) 64.60 MEAS. PT. ELEV. (FT) 6469.25

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

SURFACE CASiNG:
BLANK CASING: 2 in. PVC -3.92 10 18.0 DRILLING METHOD

WELL SCREEN: 2 in. Slotted PVC 18.0 to 58.0 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 16.2 on 02/0711990
GROUT: Cement Grout 0.0 to 8.0 LOGGED BY T. Jackson
SEAL: Bentonite 8.0 to 18.0 REMARKS BOR#DH-111
UPPER PACK: 8-12 Silica Sand 18.0 to 62.0
LOWER PACK: Bentonite 62.0 to 68.0

I:J 0
s~

9 I- o.>
I(91-0 >0 ur Z

0. co lJjz Oz '" ur WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION",,,, 0. S~ts w... coO '" - ri'"
!oS 0 -c rr-r-n (9

in

~ Cement ....... 0-78 ft. CRETACEOUS POINT LOOKOUT SANDSTONE, Siltstone
with interbedded sandstone and shale.

6450- PVC

-10-

~
Bentonite

6450 :J-
=-20- '="..=.

=
-'

6440

.•..••~ •.•...
..

"I{------ e-tzsmce

-30~
. Sand

.= ..
'=:.'

6430 '. =.' 0.050·'.'.-'
Slotted

-40- .=., PVC
.=

6420- =.'=.'
'-

-50- =.-
==6410 =.
c::

1-60-

6400- Bentonite

1-70-
... . .

.:>\ I--- a-tz suce
...

6390-
Sand

1-80- Total Depth 78 ft.

6380-

1-90-

6370-
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MONITORING WELL COMPLETION LOG DUR02-0598

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223450.90 DATE DRILLED 01123/1990 to 02/0111990
LOCATION DURANGO, CO EAST COORD. (FT) 2308010.79 SURFACE ELEV. (FT NGVD) 6475.00
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: 2 in. PVC ·4.0 to 66.2 DRILLING METHOD

WELL SCREEN: 2 in. Siotted PVC 66.2 to 96.2 SAMPLING METHOD
SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 16.4 on 01/3111990
GROUT: Cement Grout 0.0 to 44.0 LOGGED BY T. Jackson
SEAL: Bentonite 44.0 to 53.0 REMARKS BOR # DH·110; Well has 2 Bentonite
UPPER PACK: 8-12 Silica Sand 53.0 to 99.5 seals from 44·53 ft. and 99.5·104 ft.
LOWER PACK: Bentonite 99.5 to 104.0

I::? 0' sf!! Q
f- 0.> I(')f-C'} GJC'} UJ Z

0.<0 OZ ~ UJ
~LDIAGRAM 0. 0 LITHOLOGIC DESCRIPTION

~!;.
-,Z -,:::J 0.

~ ~~W!;. <00 "0 C!i
UJ
~ (')

n 0-11.3 ft. QUATERNARY TERRACE (GC): Predominantly clayey

~
7)f.

gravel with cobbles and boulders.

I-~-
~6470-

~ ~m

1-10- ~ /P< &"/0
/76</
x x x x 11.3-71.3 ft. CRETACEOUS MENEFEE FORMATiONPVC

. x x x x 11.3·17.4 ft. SILTSTONE, with minor sandstone.x x x x

6460-
x x x x

~~
x x x x
x x x x
x x x x

~4-193ft COAL--
- -- -_. -- -- -

1-20-
"'-- -- ....x x x x 19.3-21.7 ft. SILTSTONE, wllh"minorsandstone.x x x x

~,__~ __ x x -- -- -- - ---- -- -
21.7-71.3 ft. SANDSTONE, with siltstone interbeds.

6450-

I1-30-

~
6440 ~

~

1-40- :

... : :
: :

5430 .

Bentonite ::. :
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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 02/01/1990

Continued from Previous Page

x:::J ° S('!
Q

I- U.> 'i'",1-(') >(') UJ Z
a.m OZ ~ UJ WELL DIAGRAM 0.0 LITHOLOGIC DESCRIPTION
we- ~z ..J:J 0. !;;: ;:;~wI- ",0 '"°is () "' UJ ois if>

••••••

6420
..

-60- .. ~ 8-12Sillca ..
Sand

.: . '.

6410

••••••~~.:~
.

-70- ~
t==:
t==: .

- 71.3-84.7 ft. TERTIARYDIKE AND FAULT
1== 71.3-74.8 ft. ANDESITE DIKE1= .' .

6400- 1= f-=-o,- 'CORE LOSS iCfNE
-- -~,.. - -

1= 74.8-81.4 ft.
I 1=1=1=

-80- 1= 0.050"f--

f=
Slotted

81A-SiBft. GOUGEZo"NE-
-- '.','- -- - -

PVC x x x x -- _ ..•~.- -- ...~-- -

f= x x x x 8T.8~)rft. SILTSTONE 0 ..".-

= 83.8-84.7 ft. GOUGE ZONE"'
6390- = 84.7-128.5 ft. CRETACEOUSPOINT LOOKOUTSANDSTONE,= Interbedded sandstone and siltstone.=

1= .'
-90- .. ~.,

1=1--.' 1=
6380- ..~.'

.'..•.f=: ...•

HOG-

- Bentonite

6370-

- .........> .. . .

H1G- .- '. -:., : .. I--- 8-12 Silica

.. '

Sand

..........
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MONITORING WELL COMPLETION LOG DUR02-0598

PROJECT UMTRA GROUND WATER WELL NUMBER 0598

SITE DURANGO RAFFINATE PONDS DATES DRILLED 0112311990 to 0210111990

Continued from Previous Page

I:J 0 sf'! Q
f- 0.> s:"1-(9 [;;(9 w Z

0.00 OZ -' w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION

~\;.
--,Z --':;) 0. S ~-'wI- 000 "o -c ol':. (fJ

6380-

......
H20- '. ".-

- ........
-

6350-
-

-

H30-
TotalDepth128.5 ft.

-

-
6340~

-140-

6330-

-150-

6320

-160-

6310

-170-

6300

I1'iICiCi'eCE U.S. DEPARTMENT OF ENERGY i PAGE 3 OF 3 08/02/2000-ers GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0599

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223868.34 DATE DRILLED 02/21/1990 to 02/2711990
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 0599 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 35.0 DRILLING METHOD

WELL SCREEN: 2 in. Slotted PVC 35.0 10 65.0 SAMPLING METHOD

SUMP/END CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 39.6 on 03/07/1990
GROUT: Cement Grout 0.0 to 17.0 LOGGED BY 1. Jackson
SEAL: Bentonite 17.0 to 21.0 REMARKS BOR # DH-114
UPPER PACK:
LOWER PACK: 8~12 Silica Sand 21.0 to 68.5

I::J 0" sf'! 9 I- 0
1-0 >19 w z '1'",
CUll ~Z

OZ ,., w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
W .... ,.,::J 0. 8 ii'"w~ 000 " ,----
°lS 0 "" rt-r-n o

<IJ

0-19.3 ft. QUATERNARY SLOPEWASHIFILL (Se): Clayey sand
with gravel and cobbles. Poor recovery consists of about 50%

l--c,mOOl
coarse to fine, hard, subrounded to subangular sand.

HO- 6500-

PVCI- aentonrt >....•...0:':
f--20- 6490- 19.3-68.5 ft. CRETACEOUS POINT LOOKOUT SANDSTONE,

- Approximately 60% interbedded siltstone and approximately 40%
sandstone.

.. .

... .
if-- 8-12Sjlica

.. .

Sand
1-30- 6480-

::. '.E
~

f--40- 6470 ~
~t=t=t=t= 0.050"

f--50- 6460-

i!
Slotted
PVC

.....~ ..

1-60- 6450-

<i •••• ·•
.: : ... :

f--70- 6440 Total Depth 68.5 ft.
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MONITORING WELL COMPLETION LOG DUR02-0GOO

DATE DRILLED 03/01/1990 to 03/0611990
SURFACEELEV. (FT NGVD) 6516.57
TOP OF CASING (FT) --"6",5",19",.8,,,8~ _
MEAS. PT. ELEV. (FT) ~6",5-"19",.,,,88,,- _
SLOT SiZE (IN) ---"0"'.0"'50"-- _
BIT SIZE(S) (IN) _

DRILLING METHOD _
SAMPLING METHOD _

DATE DEVELOPED=;;;---;;;-;;--,-:---;;0===-
WATER LEVEL (FT BGS) 48.3 on 03/07/1990
LOGGED BY "",To;'J"'a";c"'ks".o"'n= _
REMARKS BOR# DH-115

LITHOLOGIC DESCRIPTION

Total Depth89 ft.

0-29 ft. QUATERNARY SLOPEWASHlFllL (SC), Undifferentiated,
Clayeysandwith gravel, cobbles, and boulders.

29·89 ft CRETACEOUS POINT LOOKOUT SANDSTONE,
Siltstone with approximately 30% sandstone interbeds.

O.OSO"
Slotted
PVC

:: .::....... :

~ I
.•.•...~ .••.•.

==......~ '.

.:......~ ":.. If- 8·12 smca ..."= .. " Sand

==
..•:.•.. ~: ..:.•.

§ .•...
E§ .....

.•...•• § .•...•
.=
iI
'.~

9 I- 0
W z 5:(9
..J w WELL DIAGRAM "-0c, t< <2-'" -

"' W rr-r-n (9
<f)

2 in. PVC -3.31 to 37.0
2 in. Slotted PVC 37.0 to 87.0

Cement Grout 0.0 to 28.0
Bentonite 28.0 to 33.0

8-12 SilicaSand 33.0 to 87.0

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223422.53
LOCATiON DURANGO, CO EAST COORD. (FT) 2307707.91
SITE DURANGO RAFFINATE PONDS HOLE DEPTH(FT) ~89~.0~0 _
WELL NUMBER 0600 WELL DEPTH (FT) ---"87""."'00"- _

WELL INSTALLATiON INTERVAL (FT)
SURFACE CASING:
BLANK CASING:
WELL SCREEN:
SUMPIEND CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

I:J ° s~.>e-(9 >(9 OZ"-ell ~Zwe- ..J:J

0!S we- ellS
!S

: 6510

-10-

6500

-20-

6490

-30-

6480

-40-

6470

-50-

6460

-60-

6450

-70-

64'0

-80-

6430-

-90-

6420

hiiCteC U.S. DEPARTMENT OF ENERGY-er'5 GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0601

DATE DRILLED 10/1011982
SURFACE ELEV·-.('""'F"'T:-'N""G"'V'CD"')"--6"'4"9"'2-'.8"'0--
TOP OF CASING (FT) --"6"'49"'3"'.1"'000-- _
MEAS. PT. ELEV. (FT) :;c'6"'4"'93"'.-"10"-- _
SLOT SIZE (IN) ---o:0".0~5"'0-------
BIT SIZE(S) (IN) --"5"'.6"'3 _

DRILLING METHOD CORE/ROTARY
SAMPLING METHOD _
DATE DEVELOPED
WATER LEVEL (FT B::::G::::S::::)---:3"5C:.3"--0-n""0"4"'/1"'8"'/1"'9::::83;;--
LOGGED BY _

REMARKS

4 in. PVC Sch 40 -0.3 to 51.0
4 in. Slotted PVC 51.0 to 81.0
4 in. PVC Sch 40 81.0 to 82.0

Pea Gravel 0.0 to 31.0
Bentonite Pellets 31.0 to 36.0

6-10 Silica Sand 36.0 to 82.0

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1222756.26
LOCATiON DURANGO. CO EAST COORD. (FT) 2308191.03
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) ~1",83",.0:,,0,--__
WELL NUMBER 0601 WELL DEPTH (FT) ---"8"'2."'00"-- _

WELL INSTALLATION INTERVAL (FT)
SURFACE CASiNG:
BLANK CASING:
WELL SCREEN:
SUMP/END CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

GRAVEL (GM), Undifferentiated.

LITHOLOGIC DESCRIPTION

0-30 FT. ALLUVIUM (SC), Undifferentiated deposit, to 30 feet
(assume clayey sand).

34-61 ft. CRETACEOUS MENEFEE FORMATION, Sandstone,
medium grained, massive withscattered thin carbonaceous lenses.

Bentonite

renets PL:-.L..::h="'''''"""''''''''''''''''''''CEi'"",,,,,,=,,",,,,,==::-::::---j

PO'
ll't'1<-- Gravel

~;g--pvc

WELL DIAGRAM

0470

0490

0480

0480

10

20

30

40

0450
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MONITORING WELL COMPLETION LOG DUR02·0601

PROJECT UMTRA GROUND WATER WELL NUMBER 0601

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/1982

Continued from Previous Page

I:? 0 $[!! 9 f- o-> J'(9f-(9 >(9 ur Z
Q.al ':lz Oz -' ur WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION...J::> 0. Swf- wf- ala '" r:i-'o!!:- 0 <t (9!!:- l/)

- l=
E .6440 .:E- E

. I'E ."'I----- 6·10 Silica :EI E .". Sand .

E
1--60- E

E
E -- -- - - -- -- •._-- _ .. -- -

E 61-65 ft. SILTY SHALE
6430 EI'

C. E I
~~~66 ft. COAL TO COALY SHAlE--E 0.050' .- ---- -- -

Slotted SB:68 ft. COALYSI-l"AU::- -- --
._- ---" -- -

E PVC
E _B~71 ft COAL

-'--"'~ -- _. -- -._--- -- -

~70-
E
E
E -"-.- -- -- .- -- .--

E 71-73 ft. SHALE
6420 F 73-74-fi:"'co~

-- .- -- _.~- -- -_.. -

FI' -- -- -- . .. -
F 74-84Af[" sHALE, carbonaceous, coaly.

.. F.:FF
1--80- FFr= Blank

Sump
6410

B4.4-85~'4ft. COAL
-- ~-,--- -- _. '-'-- -- ._-

85.4-~I'L4ft.SHALE, sandy-;--6aibonaceous-.-
-- ---.

1--90-

6400-

~8i:
~
~ -- - -- -- -,',. .- -- -

1--1O()--
98.4-99.4 ft. COAL

- -- --- -- -- -

'"
Grout 99.4-100 ft. SHALE

--
100-135 ft. S-ANDSfbNE:, medium graTnecCcrossbedded--:--

6390-
Note: becoming massive bedded at 110ft.

1-11()--

6380-

~ U.S. DEPARTMENT OF ENERGY PAGE 2 OF 4 0712812000-er"S GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0601

0601

10/10/1982

WELL NUMBER _--'=-'--- _

DATES DRILLED

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

PROJECT

SITE

Continued from Previous Page

I~ 0 :;:f'! 9 I- a
'> 'I'"}-(') >(') ur Z

0.0:> ~z
OZ .J ur WELL DIAGRAM "-0

gjt;. -,::J o,

S ;2.J
w}- "'8 "~ ;Ji o

LITHOLOGIC DESCRIPTION

141-145fl SANDSTONE, silty.

172-183 ft. SANDSTONE, cross bedd-ea.

~h15"3-172 ft. SANDSTONE, medium to coarse, sandstone.
6340

6330

6320

6350

6370

63£0

13

12

14

15

16

17

h'iCiC:teC U.S. DEPARTMENT OF ENERGY-eros GRAND JUNCTION OFFICE, COLORADO
PAGE 3 OF 4 07/28/2000



MONITORING WELL COMPLETION LOG DUR02·0601

PROJECT UMTRA GROUND WATER WELL NUMBER 0601

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/1982

Continued from Previous Page

:c:J 0
s~

Q
f- U.> r<.9f-l9 ~l9 UJ z

0..'" OZ ~ UJ WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
wf- ...JZ ...J::> 0.

~ ~~Wt;. ",0 "o~ 0 -c UJ <.9
<I)

H80- II ...

6310
Total Depth 183 ft.

H90-

6300

>--200-

6290

-

>--210-

6280

>--220-

-
6270

-

-

-

-23tH

-
6260-

-

-

-240-
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MONITORING WELL COMPLETION LOG DUR02-0602

LITHOLOGIC DESCRIPTION

DATE DRILLED 04/18/1983 to 0411811993
SURFACE ELEV. (FT NGVD) 6469.51
TOP OF CASING (FT) 6471.68
MEAS. PT. ELEV. (FT) -"6"'4"C71"'.6"'8;----
SLOT SIZE (IN) -*0."'0"'20'-- _
BIT SIZE(S) (IN) ~5.~63"---- _

DRILLING METHOD _
SAMPLING METHOD

DATE DEVELOPED~,,-----cc--cc-~==~-
WATER LEVEL (FT BGS) 21.6 on 04/18/1983
LOGGED BY
REMARKS W=e-clI~h-a-s-=2~tv-p-e-s-0~f-sc-r-ee-n-s-'-fr-om---

32.11-42.11 ft. (0.020") and 52.11-62.11 ft (0.050");
Well Modified - 8/1/1989.

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 122364925
LOCATION DURANGO, CO EAST COORD. (FT) 2308269.47
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) --i1~47,-;.+11"-__
WELL NUMBER 0602 WELL DEPTH (FT) ,.-"5"'7.-'.11'-- _

WELL INSTALLATION INTERVAL (FT)
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -2.17 to 32.11
WELL SCREEN: 4 in. Slotted PVC 32.11 to 57.11
SUMP/END CAP'
SURFACE SEAL:
GROUT: Pea Gravel 0.0 to 5.11
SEAL: Bentonite Pellets 47.11 to 51.11
UPPER PACK:
LOWER PACK, 6-10 Silica Sand 51.11 to 57.11

x:::i' is'
s~

9 I- o.> 1'",1-(9 GJ(9 w z
"-'" OZ -' w WELL DIAGRAM "-0
wI- --,Z --,:::J c,

~ ~-'we- ",0 " ~
o~

~
(J -c w rt-r-n o

'"

1-10- 6460-

Pea
tH"1<-- Gravel

.

.

0.00 -1.11 ft. GRAVEL GM), Undifferentiated
!.11 - 8.11 ft. CRETACEOUS MENEFFE FORMATIOI'l,
Sandstone, medium grained, massive, "lith interbedded shale
seams.

f-20- 6450~

'." ' ..' . ", 6-10 Sillca . . . .

.: Sand
..... ~ ..

1-30- 6440-

1-40- 6430-

'f- .r=
~
1-.11=11=F

0.020"
Slotted
PVC

?5.11 ·56.11.ft. COAL, with coaly shale.
56--: 11----=-67~ 11 ft~-SANDSTONE, -siltywith shaleseamS:

.:-.,. :~~.,. -- - . --- - _.. - - .-
67.11 - 81.11 fl. SANDSTONE, medium, cross bedded.

.

-
f-50- 6420-

-60- 6410-

Bentonite
Pellets

0.050"
1.- f--- Slotted' .

I
"· ~!,_ Well
.·.~I'-'·h Screen= ;-,.~I ,,6-10Silical'-""

~ Sand

0~

- '" 000 1II~~~"~~Fill

PAGE 1 OF 2 0510312001



MONITORING WELL COMPLETION LOG DUR02·0602

0602
04/1811983 to 04/18/1993

WELL NUMBER _---'=-=--- _
DATES DRILLED

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

PROJECT __========"--- _
SITE

Continued from Previous Page

Total Depth 147.11 fl.

81.11--=-fi5~11~ANDSTONE, massive, medium grainec( cross-
bedded.

6380

6310

6350

8330

6320

6300

6370

'>40

90 6380

17

I3 0
S~

Q
rz 0

'> l'",1-(9 >(9 ur
0.'" ~Z

OZ ~ ur WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
WI- ...J:::J 0. S i:i~wI- ",0 "0i=.

i=. 0 ;)j o

80 6390

I'11CICieC U.S. DEPARTMENT OF ENERGY-eI"'S GRAND JUNCTION OFFICE, COLORADO
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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 COORD. (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 0606 WELL DEPTH (FT) 30.00 MEAS. PT. ELEV. (FT) 6488.10

SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.25

SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -0.3 to 25.0 DRILLING METHOD CORE/ROTARY

WELL SCREEN: 4 in. Slotted PVC 25.0 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 18.0 LOGGED BY
SEAL: Bentonite Pellets 18.0 to 20.0 REMARKS
UPPER PACK:
LQWERPACK: 6-10 Silica Sand 20.0 to 30.0

I::J 0
S~

Q
f- 0.>

Ie>f-(9 >(9 w Z
0..'" ~z

OZ -' w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
:gt -,::J a. S ~-'w>- ",0 '" r--

S 0 -c rt-r-n o
(f)

SX 0-10ft. FilL, Unspecified.
-

Pea SXGravel

$! 2l6480 PVCSch
'0

-10-
10-20 ft. ALLUVIUM (SC), Undifferentiated, clayeysand assumed
for this log.

6470
Bentonite

f--20- Pellets

,!: -: ~
0 2025 fl. GRAVEl (GM), Undifferentiated.

'. e-c-. 6-10 Silica ~ (
~(~Sand

,C r-
f=

0

f= 0.050" 25-35 ft. CRETACEOUS MENEFEE FORMATION, Shale, with
'" i. Slotted shaleysandstone seams.

6460 Welt

.. Screen
f--30-

It- Cave-in

TotalDepth 35 ft.

6450-

f--40-

6440
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MONITORING WELL COMPLETION LOG DUR02·0607

PROJECT UMTRA GROUND WATER NORTH COORO. (FT) 1222747.28 DATE DRILLED 04/18/1983
LOCATION DURANGO, CO EAST COORD. (FT) 2307768.71 SURFACE ELEV. (FT NGVD) 6527.20
SITE DURANGO 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: 4 In. PVC Sch 40 -1.0 to 35.0 DRILLING METHOD CORE/ROTARY

WELL SCREEN: 4 in. Slotted PVC 35.0 to 55.0 SAMPLING METHOD

SUMPIEND CAP: 4 in. PVC Sch 40 55.0 to 75.0 DATE DEVELOPED
SURFACE SEAL: Grout 0.0 to 1.0 WATER LEVEL (FT BGS) 49.3 on 04/18/1983
GROUT: Pea Gravel 1.0 to 24.0 LOGGED BY
SEAL: Bentonite Pellets 24.0 to 26.0 REMARKS Well has 2 Bentonite seals at 24~26 ft.
UPPER PACK: 6~10 Silica Sand 26.0 to 58.0 and 58-60 ft.
LOWER PACK: Bentonite 58.0 to 60.0

I:J 0- sf:'! Q
f- U.>

'i'",...(9 GJ(9 ur Z
0.'" OZ ~ ur WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTIONw,... ,..JZ ,..J:::J c,

~ <I>w,... ",0 ! ~0!!o.
!!o. 0 ur rt-r-n o

Grout I.···•. JI·\ 0·5 ft. UNDIFFERENTIATED FILL (SM)

PVC 5-40 ft. ALLUVIUM/COLLUVIUM (SC): Undifferentiated sands,
6520

silts, and clays.
-10-

P"
Gravel

6510-

~ ~-20-

i~ Bentonite

6500~
Pellets

-30- · ...... 1--- 8·10 Silica
. .. Sand .", -

:: ::r= ...... . ....~6490- ....... 1= .", ' .. ",

·
., .. ' "'.

-40- F . ':

~*
40-47 ft. GRAVEL (GM)'Er= 0.050" ~ (

.......~
Slotted D.

. 6480
....~

pvc
47-84 ft. CRETACEOUS MENEFEE FORMATION: Shale,

-50-
1===

carbonaceous, with thin coal seams.

: :1=
6470- • Bentonite

-60- Pellets

~ ·
8460- Blank

-70- : Sump

: 6450- m-80- Cave-in

Total Depth 84 ft.
6440

-90-

6430
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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) 101.00 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: 4 in. PVC Sch 40 -0.2 to 65.0 DRILLING METHOD CORE/ROTARY

WELL SCREEN: 4 in. Slotted PVC 65.0 to 80.0 SAMPLING METHOD
SUMPIEND CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 32.0 on 04/18/1983
GROUT: Pea Gravel 0.0 to 45.0 LOGGED BY
SEAL: Bentonite Pellets 45.0 to 48.0 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 48.0 to 81.0

,,3 0'
S~

g
I-- U.> 'I'",1-(9 >(9 UJ z

a.'" ~Z
OZ "" UJ WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION

wI-- .... ::> c, I-- e:;""Wi; "'8 " x

rnlo~ -c UJ o
"'

~

~
0-5 ft. ALLUVIUM(SC), Undifferentiated, assume clayey sand.

6470- ••••....•.••..••;yj.

5-17 ft. CRETACEOUSMENEFEE FORMATION,Sandstone,
medium grained, massive bedded, becoming shaleyin bottom half
of bed.

f-10- PO'

$ Gravel

6460- $I
$I
h

PVCSch - ~-1='=-21 ft. COAL'" ---- _ ... -- - ......• -- -_..

40

-20-
... ",=,-- .- -- ----- -- -- - - - ---. 21-74 ft. SANDSTONE,medium grained, massive bedded with

6460- minorcross bedding, occasional thinshale interbeds.

-30-

y
6440

-40-

6430

~ t- BentonitePellets
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MONITORING WELL COMPLETION LOG DUR02·0610

PROJECT UMTRA GROUND WATER WELL NUMBER 0610

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/1982

Continued from Previous Page

I::J 0 sf'! 9 \< o-> 'i'(9f-'" >", ill

A.'" ~z
OZ ~ W WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION

wf- ..J:::J c, t< C2~Wf- ",0 "o!=- 0 -c W (9
!=- "'

I
-

6420- I······. _ ......
______ 6-10 Silica

....

Sand

-60-

6410

1-'1=1=1= 0.050"1= Slotted - _ ....
-70-

I-F" Wen

1= Screen
6400 I 1-" Note: Faull zone at 74 feel at sandstone/shale contact11=', .

- 1-:'
"74=-101 ft. SHALE, some sa"ndy zones.11= ---.>

-80-

I6390

-90-

I
Cuttings
from

6380
reaming

'"
~"

-10G- ~

6370
Total Depth 101 ft.

-11G-

6350
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MONITORING WELL COMPLETION LOG DUR02·0623

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223823.26 DATE DRILLED 10/10/1982
LOCATION DURANGO, CO EAST COORD. (FT) 2308060.46 SURFACE ELEV. (FT NGVD) 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

SLOT SIZE (IN) 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 7.75

SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -0.5 to 21.0 DRILLING METHOD CORE/ROTARY

WELL SCREEN: 4 in. Siotted PVC 21.0 to 26.0 SAMPLING METHOD
SUMP/END CAP: 4 in. PVC Sch 40 26.0 to 29.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 15.9 on 04/18/1983
GROUT: Pea Gravel 0.0 to 18.0 LOGGED BY
SEAL: Bentonite Pellets 18.0 to 19.5 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 19.5 to 29.0

o:::J 6'
5~

9 >- 0.>

'""f--<.'l ><.'l ur z
0.'" ":Jz

Oz '" UJ WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTtON-.J:J 0.

Ewf-- wf-- ",0 " ~ ;:;'"0!!o- 0 « ~ "!!0- w

R> -xx; 0--2 ft. FILL; Undifferentiated

II
2-8 ft. ALLUVIUM (eL); Soil, undifferinliated. Assume as silty clay

6480 p" for this log.
~ Gravel

8-24 ft. ALLUVIUM (SC); Undifferentiated, assume as clayey sand
1-10- for this log.

PVCSch
40

6470-

Y
Il;

Bentonite

1-20-
Pellets

~~
::"'M- 6-tOSitica .". '.' ;".-.

~ <": ', Sand . ,-,- .

6460- ..~ .. '. 0.050"1=
Slotted ~'r{~;::=ro°o 24-26 ft. GRAVEL (GM)

..~ Well
Screen 26-30 ft. CRETACEOUS MENEFEE FORMATION;Shale, grey.

Cuttings

1-30- from
reaming Total Depth 30 ft.

6450-

1-40-

6440
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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 DURANGO. 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) 6487.80

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

SURFACE CASING:
BLANK CASiNG: 4 in. PVC Sch 40 -0.5 to 123.0 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 (FT BGS) 22.2 on 04/18/1983
GROUT: Pea Gravel 0.0 to 116.0 LOGGED BY
SEAL: Bentonite Pellets 116.0 to 118.0 REMARKS
UPPER PACK:
LOWER PACK: 6-10 Silica Sand 118.0 to 138.0

I:J 0 sfl! Q
I- (J.> '1'",1-(9 GJ(9 w Z

0.'" OZ ~ w WELL DIAGRAM 0- 0 LITHOLOGIC DESCRIPTION
wI- -JZ -J:::> 0-

~ ~~
W~

",0 " ,-
o~ 0 <Ji

w
"" o

t:c .' 0-19 ft. ALLUVIUM/COLLUVIUM (Sc): Undifferentiated, assume
as clayey sand for this log.

-
6480-

~-10-

I.. "."." ..

-' .'.

6470 "':.:.--.:..•:: :-: .".

-20- ~ ''::1'--1 0 19-21 ft. GRAVEL(GM)
~ 21-138 ft. CRETACEOUS MENEFEE FORMATION; Shale, sandy,

PVCSeH
grey.

40
6460-

-30-

~
6450- 3j~60 ft. SANDSTONE, fine to medium gra:ined, massIVe"bedded,

..

-40- grey.

tt
6440

-50-

~
- 6430 p"

Gravel
-60-

60~j5-ft. SHALE, ca"rbonaceous.

- ~
6420

f-70-

~
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MONITORING WELL COMPLETION LOG DUR02·0624

0624

10/10/1982

WELL NUMBER ~--'="--- ~__~ _
DATES DRILLED

UMTRAGROUNDWATER

DURANGO RAFFINATEPONDS
PROJECT _-'=='-""====="- _
SITE

Continued from Previous Page

I::J 0
S~

Q ..... >
.... (9 >(9 UJ ZOZ ~ UJ WELL DIAGRAMc.ci ~z ..J::> 0. !;<
~ts w.... coO "!oS 0 -c UJ

"'
6410- ~

1-80-

o
I"
0. 0 LITHOLOGIC DESCRIPTION
~~
o

: : : 75-79 ft. SANDSTONE, cross bedded.

~-';~-_. -- -- _ .... - _ .. - -
....... : 79-88 ft. INTERBEDDED SANDSTONE, Shale, Coal, Coaly

Shales.

~: ~~-=-9fft:-SANOSTONE,fine to medTum~massive.-- - _.

t-9T:10~BASALT,"dike intrusionaiOngfaua,aitered, faultecr--

6400

-90-

6390

100-

-
6380

-110-

6370

120-

6380

1-130-

6350-

H40-

6340-

L1So-

.

6330-

H60-
.

6320-

Bentonite
Pellets

:.W----- 6-10Sffica :.
~. Sand'
E
E
~e=

§
IE§

.~3-130 ft. BASAl.T, dike intrusion', faulted, with clay -- - -
>- gouge,altered.

·~130·138 ft. S-HALE, sandy. _.

Total Depth 138 ft.

L17<1-

h1CiCieC-er '5 U.SG~;~tN~~~N~~JC~~J~~~GYI PAGE 2 OF 2 07/28/2000



MONITORING WELL COMPLETION LOG DUR02-0625

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223752.33 DATE DRILLED 1011011982
LOCATION DURANGO, CO EAST COORD. (FT) 2308125.42 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) 0.050
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 7.75

SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -0.7 10 19.0 DRILLING METHOD CORE/ROTARY

WELL SCREEN: 4 in. Sioited PVC 19.0 to 24.0 SAMPLING METHOD
SUMPIEND CAP: DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS) 14.6 on 0411811983
GROUT: Pea Gravel 0.0 to 14.0 LOGGED BY
SEAL: Bentonite Pellets 14.0 to 15.0 REMARKS
UPPER PACK: Pea Gravel 15.0 to 18.0
LOWER PACK: 6-10 Silica Sand 18.0 to 29.0

I::J 0-
s~

Q f- o.>
r"f-(9 GJ(9

W Z
0. co OZ -' W WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
wf- ..,JZ ..,J::J 0. S r2-'0!s Wf- coO '" ,----

!S 0 '" rr-r-n o
"'

O~19 FT. ALLUVIUM/COLLUVIUM (Se); Undifferentiated, assume

6480-
as clayey sand.

p"
Gravel

f-10- PVCSch

b. 40

6470 ~ ~
I~I- Bentonite- Pellets

Pea

'. ~ Gravel .::'/;

-20- :>:J= ::.>..__ 6-10Sifica l~ 0 19-25ft. GRAVEL (GM)
"::~ ":.' Sand o[ ~(~F 0.050"

6460 :F Slotted bOq~ 0
Well
Screen

oro 0

I'. 25-28 ft. CRETACEOUS MENEFEE FORMATION; SANDSTONE,
Medium grained, grey.

Dave-in-30-
Total Depth 30 ft.

6450

-40-

6440
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MONITORING WELL COMPLETION LOG DUR02-0628

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223642.19 DATE DRILLED 10105/1993 to 1010711993
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) 6472.27

SLOT SIZE (IN) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 8.0

SURFACE CASING:
BLANK CASING: 4 In. PVC Sch 40 -1.97 to 7.0 DRILLING METHOD H.SA/ROTARY/AIR

WELL SCREEN: 4 in. Slotted PVC 7.0 to 30.0 SAMPLING METHOD SPLIT SPOON

SUMPJEND CAP: 4 in. PVC Sch 40 30.0 to 32.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Cement - Bentonite 0.0 to 3.0 LOGGED BY D. Tarbox
SEAL: Bentonite Pellets 3.0 to 6.0 REMARKS
UPPER PACK:
LOWER PACK: 16-30 Silica Sand 6.0 to 32.0

I:J 0
s~

Q
I- U.>

r"1-" >(9 ur z
Q.co ~z

OZ -' ur WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION

~t;;.
..J:::J a. E ~-'WI- coO '" -

!::. u -c rr-r-n o
(J)

<JI Cement - 0-4.5 ft. ALLUVIUM, SiLT (ML), little fine sand, occasional fine

~B'"t,",e
gravel, roots near surface, dense, light brown.

Bentonite
Pellets

~
4.5-9.5 ft. ALLUVIUM: CLAYEY SAND (Se), coarse to fine, little.: .. .:
coarse to fine gravel from 4.5 to 5.5 feet, low plasticity, light brown.1= ...... . ' ..

. 1='"
......~ ......

.v. -. ;-,-

1-10- 6460- 9.5~33 ft. CUFF HOUSE SANDSTONE FORMATION (SP): fine,".' )=[ .".'. 16-30 quartzose, moderate hard 10hard, orange brown staining on
- "..~. ilf--------smca partings, grey.". f= '. . Sand

- 1= •.... Note: Becoming moderate hard to moderate soft from 20 feet.

11= ..
1=

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

-20- 6450-
.....~ .....

·:=1 0.020"

11--1
Slotted
PVC

- I~I Damp at 24.5 feet.11===1 .
- 11=1.·.·· Groundwater flow into well 26.3 to 27.3 at 0.48 gpm; from 26.3 to

.; 0= 24.15 flow is 0.89 gpm.
'0=

-30- 6440-
...... 0= ...

Blank
Sump

••••••Cave-in

Total Depth 33 ft.

-40- 6430

friCiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 07/28/2000-81'"5 GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02-0875

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1222397.72 DATE DRILLED 1010312000 to 1010412000
LOCATION DURANGO, CO EAST COORD. (FT) 2307536.15 SURFACE ELEV. (FT NGVD) 6549.65
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
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0

SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 -1.61 to 82.0 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 82.0 to 122.0 SAMPLING METHOD GRAB

SUMPIEND CAP: 2 In. PVC Sch 40 122.0 to 122.5 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 71.9 LOGGED BY Goodknight, C.
SEAL: Bentonite Pellets 74.2 to 78.0 REMARKS This will be background well for Point
UPPER PACK: 30-70 Silica Sand 78.0 to 80.3 Lookout S8 formation. Centralizers at top and bottom
LOWER PACK: 10-20 Silica Sand 80.3 to 126.0 of screen. Filter Pack (30-70 Sand) from 71.9 to 74.2

I:J' 0
$~

Q
II.

f- U.> Itof-C9 GjC9 ur Z
Q.'" OZ ~ w WELL DIAGRAM "-0 liTHOLOGiC DESCRiPTION
wf- ...JZ ...J:::l c,

~ g;~Wf- ",0 " -o~
~ 0 ~

w rr-r-n to

- ·~'.'H."~ 0-12 ft. COLLUVIUM (Oc)::--:,' ~'" ~." SJLTY SAND (8M); mottled, very pale brown (10YR 7/4) and red

I
~.:.'.,.: yellow (7.5YR 6/6), dry, some clasts of deeply weathered sandstone

;:;:'.....,. and black carbonaceous shale.

• .'~ '.' I'"

-5- 6545 ~:.:-.;.;.:

~:.......-.·,' .........
·\'.tj~T!."fr,-.;.:.','.:

-10- 6540 ~':';':.:
" ~.~ ..........
~>,»,'\'·.....". ~ ...
IX :xx 12-16 ft. FILL: black, coaly, sooty material, former ground surface

~
during milling, and mottled yellow, red, tan, and black sand and silt.

-15- 6535

~
Q9 58, •• 16-32II. TERRACE ALLUVIUM (Ot):·,... GRAVEL (GW); approximately 70% gravel and cobbles up to 6· .-. inches diameter and 30% medium grained sand.

-20- 6530- PVC Sch -..40 ·,...
~ · .-.

- ~ -..
~~

·,...
-25- 6525 · .-.24-26 fl.

~ 25-26 ft. a Sandstone boulder of Menefee Formation, fine grained,-.. weathered, dark yellowish orange (10YR 6/6).
- ·,...· .-.K:: -..f--30- 6520 ·,. ..· .-.

32-65.5 ft. MENEFEE FORMATION;
32-35 fl. SANDSTONE; weathered bedrock, appears to be

6515-
Menefee Formation, but was mostly lost.

-35- --F'+ 3S=-39fl1GNE0L1S: --Diorite"porphyry dike, very hardat 37.0-39.0

~
Enwoplug + +

++++
ft. Some limonitic alteration and fracturing, medium dark gray (N4)

36-38 ft. in fresh rock, high specific gravity.

++++
f'f ~ ~:,,~

39.42Tt~-SAr'IDSTONE,:-medium grained, altered, soft, limonite
----

6510I'iiiIC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 3 0412012001ctec-ers GRAND JUNCTION OFFiCE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0875

PROJECT UMTRA GROUND WATER WELL NUMBER 0875

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/03/2000 to 10/04/2000

Continued from Previous Page

I:J ° 5~
9 f- o

'> '1'",.... (') ~(') w Z
0.'" OZ -' w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTIONw.... --'Z --,:0 0. S ii-'w.... ",0 "0!S o -c o!S <I)

39-41 ft
flL~

along fractures, 20 degree fracture, pale yellowish brown (10 YR
612), crossbedded.

~
42~50 fl. SHALE;' carbonaceous, soft,medium dark:gray-(N4l:

--

42-44 ft. some limonite alteration along fractures, much of this interval was
lost.

-45- 6505

-50- 6500
50-S3"fLSHAlE; dark gray'la-wack, medium dark gray (~iiear
vertical fractures coated with limonite, baked nearly to hornfels.

~~
-- - -

53-54 ft.
~

53--61 ft. SANDSTONE;' fine grained, altered to hornfels, vertical

6495- fractures with limonitic coatings, blocky structures of recovered
-55- 54-56 ft. material, some carbonaceous material along bedding, medium light

gray (N6).
55-61 ft. layer becomes fine-medium grained carbonaceous
sandstone, crossbedded.

6490-'--60-

~
-

- ~.~.-.-. 61-63 ft. SILTS'fONE; dark gray tObJack carbonaceous sTfistone.~.~.-.
and shale with some coal._._._._.

-·-·-·-"'~65.5ft. COAL; black:-Core recovered i$--p"owdery, dry.--
_._.-

~
~

-65- 6485- 6+S5ft.

- 65.5-126 ft. POINT LOOKOUT SANDSTONE; massive, fine

~
grained, pale brown (5YR 512), some horizontal bedding and some

67··89ft. inclined bedding. Steep fractures at 71.0 ft. and 74.0 ft (about 80
degrees), but they are tight (no alteration).

-70- 6480-

30·70

- t::-75- 6475~

Bentonite
Pellets

3Q..-70 78 ft. layer is mostly fine grained sandstone (some medium grained

6470- V-~(. Silica
also), crossbedded, medium light gray (N6).

e-80- Sand

81·82 ft. ~ " == 10·20= . __________ Silica

-85- 6465- ==: Sand

==:
==: 0.020"

Wire

== Wrap

=
-90- 6460 ==-t1'iCiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 2 OF 3 0412012001-er5 GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02-0875

PROJECT UMTRA GROUND WATER WELL NUMBER 0875
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10103/2000 to 1010412000

Continued from Previous Page

I:J' ° s~
Q

t- o.>
'I'<.9,...(9 GJ(9 w z

a.oo OZ ~ w WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTIONw,... -.JZ -.J::> c,
~ ~~w,... 008 "°lS « w <.9lS en

- =

~.'.
=93-94 ft. =-'6455 =.1-95- '. =1

- t=1 96 fl. woody coal fragment.1===.
I=: 97 fl. 50 degree inclined joint.

••...•.~ .....
Crossbeds inclined up 1030-35 degrees.

HOCl- 6450-
Sandstone is medium gray (N5), wet color.

1:::1 .

~
'.==.' .

102~103ft. ====- =.'
H05- 6445

<~ ..•. 105 ft. dry color of sandstone is light gray (N7) to medium light gray. ', i== .. (N6).
I=:

.•••.•• ~< ••....
-11Cl- 6440 ··f=I··

f='.... !:= .'.. =
"._' ..
'=.'

- .<=.
-115- 6435- <.f'=

f=

- 117+118f1-~
......~ ..... 117 ft. bedding becomes more nearly horizontal.

f=1 Trace carbonaceous material along bedding -117.0+119.0 fl.

-12Cl- 6430
f=1 .
r='. Eel

.1-
-

~
.. '=:1·

122-123 ft. ":=- < 122-122.5 ft. layer is fine grained sandstone to siltstone that
\.fontains c~r_~Ql}aceous maleria[,_1J1e_~u~ (t:J?). ____

H25- 6425
122.5-126 ft. SHALE: total depth of core was 126 ft., but 122.5 to
126 ft. was not recovered; it is believed to be a shaley sequence

- because facies change that was starting at 122.0 ft. and the
sequence at South Creek below the massive sandstone of the
uooer Point Lookout Sandstone.

Total Depth 126.0 It.

-13Cl- 6420

H35- 6415

-140- 6410

tne::ICteC U.S. DEPARTMENT OF ENERGY PAGE 3 OF 3 0412012001-er-s; GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0876

below which was in Point Lookout SS fm, no igneous

DATE DRILLED 11/02/2000 to 11/07/2000
SURFACE ELEV. (FT NGVD) 6490.70
TOP OF CASING (FT) 6490.62
MEAS. PT, ELEV. (FT) -';6~49"'0"'.6~2----
SLOT SiZE (IN) ....;;0"'.0"'20"---- _
BIT SIZE(S) (IN) -"6"'.0'-- _

DRILLING METHOD ..!R'''O'''T,,A,,S,00'''N'''I'''C _
SAMPLING METHOD -"G"'R"'A"'S'--- _

DATE DEVELOPED C'C':c---------
WATER LEVEL (FT BGS)
LOGGED BY Goodknight, C.
REMARKS Centralizers at both ends of screen.
Bodo Fault was indistinct in hole, but was -60 ft.,

SURFACE CASING:
BLANK CASING: 2 In. PVC Sch 40 0.08 to 54.5
WELL SCREEN: 2 in. Vee Wire Wrapped 54.5 to 74.5
SUMP/END CAP: 2 in. PVC Sch 40 74.5 to 75.0
SURFACE SEAL:
GROUT: Enviroplug 0.0 to 44.3
SEAL: Bentonite Pellets 46.0 to 51.0
UPPER PACK: 30·70 Silica Sand 51.0 to 52.9
LOWER PACK: 10-20 Silica Sand 52.9 to 115.0

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223013.65
LOCATION DURANGO, CO EAST COORD. (FT) 2307874.30
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) ~1",15",.0:i'0'----__
WELL NUMBER 0876 WELL DEPTH (FT) -'-7"'5."'00"-- _

WELL INSTALLATION INTERVAL (FT)

0412012001PAGE 1 OF 3

ouce matertal touno. t-uter r-ack lou-ru Sane) trom
44.3 to 46.0 ft.

LITHOLOGIC DESCRIPTION

17420 fl. SANDY GRAVEL (GP); brown (10YR 5/3), thin veneer of
former terrace gravel deposit.

6·17 fl. FILL: GRAVEL (GW); cobble to boulder gravel with sand
matrix, large cobbles of granite, some reddish material (probably
brick fragments), mostly fill.

9~17 ft. fill contains pebbles and cobbles in gravel with sand matrix,
some reddish fragments of brick material, and black coal or ash
fragments.

20-60 ft. MENEFEE FORMATION:
20~29 ft. SANDSTONE; fine grained weathered, moderate
yellowish brown (10YR 5/4), limonitic stain (tan-orange) along
fractures, calcareous.
22 ft. layer below 22.0 ft is hard, medium gray (N5).
High angle limonitic coloration, moderate brown (5YR 4/4) at 24.0 to
25.0 ft.
25-27 ft. layer has 70 degree fracture, coated with limonite with
some slickensides, slightly calcareous.

34-38.5 fl. SHALE; alternating fine grained sandstone,
carbonaceous, and carbonaceous siltstone and shale, dark gray
(N3) for shale portion.

-: uo
e (~/ 00

o D<:::::i

.. 0-1 fl. SILT (ML); brown (7.5YR 414),a few small pebbles and rock
•~".'.....' ~ fraomente.
r,-.:••:•. ':~.-:.' :.':::.. 1-6.11. FILL; some sand, mainly silty sand, yellowish brown (10YRr;-.--;.,. •.•. 514), with some reddish brick material-S.O to 6.0 fl.

~:~,,:,;:~.
.! ••••~ •• ~...·,. -.· ~•.-..·,. -.· ~•.-..·,. -.· ~•.
~~:

§~~~·22:9'9-30flSHALE; alternatin-g"b'eds 'of siltstone andshale (mediur;:;--
\_d~rk_g~(N4)). ......__.__. . __

_._._._. ;}0-31 ft. S~TONE; fine graln<:!d Y'ilh 70 degree fractur~~ _
_._._.-. -3T-3411SILTSiONE; horizoriTallyfractured, carbonaceous,

medium gray (N5).

pvc 5ch
40

I-- En'liroplug : -

I

2~24~ ~I
2~27ft JEI

x::J ° s~
Q I- U.>

'1:(91-(') >(') w z
a.'" ~Z

OZ ~ w WELL DIAGRAM 0. 0wI- ...J::J 0. \< ~~w .... mO
~
~o!=.

!=. 0 w rr-r-n (9

6490- .....

6480

f-

t-25-
6465-

-15-
6475-

Ho-

Ho-
6460-

-

.....20-
6470-

..... 5-
6485-



MONITORING WELL COMPLETION LOG DUR02-0876

PROJECT

SiTE

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

WELL NUMBER

DATES DRILLED

0876

11/02/2000 to 11/0712000

Continued from Previous Page

I:J 0 sf'! Q l-.>1-(9 [;;(9 III Z
a. co OZ -' III WELL DIAGRAM
wI- ..JZ ..J::> 0- SwI- coO '"o~ () -c

~ "'
6450-

LITHOLOGIC DESCRIPTION

clasts, 90 degree fracture at 39-40 fl. coaled with pyrite.
40-60 ft. fine grained sandstone of Menefee Formation, medium
fight gray (N6), 70 degree fracture with pyrite coaling at 41.0 ft. and
42.0 ft.

6435-

f--70-

-55-

f--60-
6410-

58 ft. 60 degree fracture with pyrite. Position of main Bodo Fault
estimated at about 60 ft.

56 ft. 60 degree fracture with pyrite.

52-53 ft. 60 degree fracture.

60-115 fl. POINT LOOKOUT SANDSTONE:
60-91 ft. SANDSTONE, fine to very fine grained, and some silty
shale.
60-62 ft. layer has alternating 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. - 8 ft. recovered in more horizontal fractured interval,
mainly alternating thin beds of fine grained sandstone and
carbonaceous silty shale, abundant rip up clasts of silly shale in the
sandstone beds.
70.0 and 74.0 fl. 60 degree fractures, trace pyrite along fractures.

77-87 ft. - 8 fl. recovered, lost in 77.0 to 80.0 ft. interval in
horizontal fractured thin beds of fine grained sandstone and silty
shale, bioturbated.
80-80.5 fl. thin fine grained sandstone bed.
81-83 ft. layer becomes soft sediment deformation, carbonaceous
material throughout along bedding surfaces in alternating thin beds
of sandstone and silty shale.

45 fl. 45 degree fracture.
46-47 ft. 70 degree fracture with pyrite, sandstone is baked and
brittle.
46 ft. 60 degree fracture.
48 ft. 30 degree fracture.
48-49 fl. Interval has several fractures coated with pyrite and one
hackly vertical fracture.

30-70

1-
1/4<-- ::~OOit,

Penels

30-70
1:--.'1<-- Silica
::/:i" Sand

~ 10-20.".--== ..:.-...... if---- Sffica
5$.-57 ft...l.Z.... =. Sand

••••.••.. ~....... 0.020'

61~2 ft t!Eil •••..•.. ~;:p
.1=1

'.1=
.1=

1=
1=
1=. 1=
1=
1=.. =.

<-=
'.='
'=<=

76-77 ft. J:£ .....

45-46 ft.

6415-

6420-

-50-
6440-

-60-
6430-

-45-
6445-

f--75-

f--65-
6425-

f--85-
6405-

54-85ft. JI

f--90-
88.5-91 fl. layer becomes massive very fine grained sandstone,
medium dark gray (N4).

6400

hiiCi'eCE U.S. DEPARTMENT OF ENERGY-ers; GRAND JUNCTION OFFICE, COLORADO
PAGE 2 OF 3 0412012001



MONITORING WELL COMPLETION LOG DUR02·0876

PROJECT UMTRA GROUNO WATER WELL NUMBER 0876

SITE DURANGO RAFFINATE PONDS DATES DRILLED 11/02/2000 to 11/07/2000

Continued from Previous Page

:r::J ° sf':' Q t- o
'>1-(') [;j(') w z I<!J

a. OJ OZ .." w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
wI- --,Z --,::> a. t- e:;.."wI- OJ8 " x
DlS -< w <!JlS <n

91-93 ft. SHALE; horizontally fractured silty shale, dark gray (N3).

93-94ft. :If : ' 93+97 fl. SANDSTONE; massive, fine grained,-medium dark-gray
': : (N4), trace of carbonaceous material and pyrite; rough, haekly, near

~95-
6395-

vertical fracture at 93.0 ft.
"" ...

97-115 ft. SHALE; approximately 7.5 ft. recovered, inrun-io 107.0
ft, mostly silty shale, medium gray (N5), horizontal fracturing

HOo>-
common at 98.0 ft,and 100.0 tt.,

6390
100.5 ft. high angle fracture.
103-104 fl. rough, haekly fracture.

- 103-104ft. :If
105-

6385

107-115 ft. approximately 5 ft. recovered.

:If
" '

108-109 ft. thin sandstone layer. very fine grained, calcareous,

-110>-
109-110 fl. trace of pyrite, medium gray (N5)

109-115 ft. mostly alternating thin beds of bioturbated silty shale
6380 and shale,

110-112 ft. horizontal and high angle fractures.
114 ft. bioturbated.
115 ft. in silty shale of middle part of Point Lookout Sandstone

11&-
formation.

6375
Total Depth 115.0 ft.

-
120>-

6370

12&-
6365-

-130>-
6360

-
135-

6355

140>-
6350--

hiiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 3 OF 3 0412012001-ers GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0878

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1222910.07 DATE DRILLED 09/24/2000
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. PI. ELEV. (FT) 6486.50

SLOT SiZE (IN) 0.020
WELL INSTALLATiON INTERVAL (FT) BIT SIZE(S) (IN) 6.0

SURFACE CASING:
BLANK CASING: 2 In. PVC Sch 40 0,01 to 37.0 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 37.0 10 46.5 SAMPLING METHOD GRAB

SUMP/END CAP: 2 in. PVC Sch 40 46.5 10 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: Bentonite Pellets 28.25 to 33.0 REMARKS 30-70 sand pack from 26.0 to 28.25 ft.
UPPER PACK: 30-70 Silica Sand 33.0 to 35.0
LOWER PACK: 10-20 Silica Sand 35.0 10 47.0

:r::J ° S~
Q

l- o.> 'i:",1-(9 [;)(9 w Z

0.'" OZ '" ur WELL DIAGRAM 0.0 LITHOLOGIC DESCRIPTION
wI- .,JZ .,J:::J a. S ;:;'"Wt; ",0 '" -0!S 0 -c rr-r-n oso

I
_. .- . 0-5 ft. SANDY SILT (ML); dark gray (10YR 4/2) medium stiff,

- moist, with yellow (10YR 816),deeply weathered sandstone clasts.c-..... - ..

~I
,:::ce. :::::.

4-6 fl. PVCSch c::ce.:::::.
40 5-10 ft. GRAVELLY SAND (SW); very dark gray brown (10YR 312)

6480 moist, medium dense.

f--10- 0 •••••

-~.' 10-26 ft. SANDY GRAVEL (GW); brown (7.5YR 4/4), moist,·,. ", medium dense, -10% fines

~ I
Enviroplug · ,.-,

13-16ft -..
~ ·,. "

6470 · ,.-,
~I

17-26 ft. more coarse with no fines.
18-19 fl. -..

-20- ·,. ",· ,.-,-..
• ,. "I

:n::
· ,.-,

6460 26·27 ft 30-70 26A7 ft. MENEFEE FORMATION:
jIf----- Silica

_._.~.-..-._.-.
26-33 ft. SILTSTONE; gray (7.5YR, N 7/0 to N 6/0), fine sandy-'-'-'-.

Sand
._._._.
-'-'-'-. siltstone with silty shale interbeds, individual siltstone beds are,-.-._.
~'~'-'-.

.~.-.-.

strong, fresh, with wavy laminations, individual siltstone beds are 1-30- Bentonite
~.-.-.-.

_._.~.-.

to 2 inches thick, siltstone to shale ratio is - 10:1,Pellets _._.-.-.._._._.
30..70

=7=7=~=:
-- -- -_. -- - _. -

R' ~Ii'
.-_.

Silica 33-35 ft. SHALE; carbonaceous shale zone.

Sand -- - -- -- ._-- .- _. -

-- 35-37 ft. CLAYSTONE; dark gray (10YR 4/2).
6450

>~ .•...•. 1(}.20 --
_.- --- -- -- - - -

If---- Silica 37-39 ft. SHALE; 9ray (7,5YR N 7/0)
Sand -- -- -- -- - - . - ..

-40-
._._._. 39·45 fl. SILTSTONE; graY(7.5YR N 7/0), fine grained sandy0.020" -'-'-'-.,-,_._.

siltstone containing thin laminae of dark gray (10YR 4/2) claystone.Wire
~'~'-'-.

,~.-._.

= -'~'-'- .
Wrap

.~.-.-.
_._._.~.

= ._._._.
-'-'-'-.._._.-.

1= =~=7=~=:
1= ~4iiC(;OAL; black' (i,SYR N 2.5/0):- --

---- - -

6440 46-47 ft. "
1=

Total Depth 47.0 ft.

h"iCIiCieCE U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 0412012001-ers GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0879

DATE DRILLED 10/22/2000
SURFACEELEV~.(~F~T~N~G~V2D~)~6"47~3~.9~0---

TOP OF CASING (FT) -"6"'47"'3oc.9"'17--- _
MEAS. PT. ELEV. (FT) .o,,6-'-47'-'3"'.9~1 _
SLOT SIZE (IN) ~0.",02",0,-- _
BIT SIZE(S) (IN) .---"6.""0 _

DRILLING METHOD -,R",O",T",A7S~O"N",IC",- _
SAMPLING METHOD .....=G"'R"'A"'B'--- _
DATE DEVELOPED
WATER LEVEL (FT B"'T"'O::C:C:)-;3"'5-;.6'--on---:1"'0"'/2"'2"'/2"'0"'00:C--

LOGGED BY Kauisky, M.
REMARKS "30:0.':'7O:0"s"a"'nd-;"pa~c-;k-;f'-ro-m---;15"'."'8-;to---;18"'."'0-;ft'-.--

2 in. PVC Sch 40 ·0.01 to 27.0
2 in. Vee Wire Wrapped 27.0 10 36.9
2 in. PVC Sch 40 36.9 10 37.0

Enviroplug 0.0 10 15.8
Bentonite Pellets 18.0 10 22.6
30·70 Silica Sand 22.6 to 25.2
10·20 Silica Sand 25.2 to 37.0

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223319.95
LOCATION DURANGO. CO EAST COORD. (FT) 2308225.69
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) --;c3!i7.SCOO~ _
WELL NUMBER 0879 WELL DEPTH (FT) ~37,-,.",00~ _

WELL INSTALLATiON INTERVAL (FT)
SURFACE CASING:
BLANK CASING:
WELL SCREEN:
SUMP/END CAP:
SURFACE SEAL:
GROUT:
SEAL:
UPPER PACK:
LOWER PACK:

LITHOLOGIC DESCRIPTION

0-6 ft. SILTY SAND (8M); dark gray brown (10YR 4/2) with
occasional, large cobbles.

Total Depth 37.0 fl.

30-37 fl. COAL; Black (N 0), lost approximately 5.0 fl. of interval,
suspect it to be largely coal, and carbonaceous shale, coal seam
apparently producing water.

-21-=26.5 ft. sfL_TsTONE; darkg'ray (N3), harifwell cemented, with
fractured ZOneat 24.0 ft., contains contorted bedding zones.

6-37 ft. MENEFEE FORMATION:
6·10 ft. SANDSTONE; pale yellow orange (1OYR 8/6) deeply

\ weathered.
6.5-7 ft~l!.~te i.ti.m.d~w~athere~ . ,,_ __

..--.----c ,-?~10 ft. teet, _~f!>.~l:'.med 10be~~_'!thered M~e,f~e Formatil?n_._
10-21 ft. light gray (N 7) medium grained sandstone, medium
grained with medium gray (N 5) laminations of carbonaceous
material, 2.0 to 3.0 ft. thick beds.
16.5-17 fl. 45 degree fracture with ferric oxyhydroxide staining
along fracture surface.

-'-'-""'-4'~
26.5-30 ft. SANDSTONE; light gray (N 7) medium grained hard,
laminated with carbonaceous material, wavy bedding.

11)..20
Smca
Sand

Envlropluq

30-70
Silica
Sand

31)..70
Smca
Sand

Bentonite
Pellets _,_,_,_.

WELL DIAGRAM

0.020"
~f'-,+-- Wire

Wrap

23-24 ft.

33-34 ft.

6470

5

6465

10

6460

15

6455

20

6450

25

6445

30

6440

35

6435

hiiCi'eC U.S. DEPARTMENT OF ENERGY-er5 GRAND JUNCTION OFFICE, COLORADO PAGE 1 OF 1 0412012001



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) 6469.67
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) 37.00 TOP OF CASING (FT) 6469.50
WELL NUMBER 0880 WELL DEPTH (FT) 37.00 MEAS. PT. ELEV. (FT) 6469.50

SLOT SiZE (IN) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0

SURFACE CASING:
BLANK CASiNG: 2 in. PVC Sch 40 0.17 to 27.0 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 27.0 to 36.9 SAMPLING METHOD GRAB
SUMP/END CAP: 2 in. PVC Sch 40 36.9 to 37.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: EnviropJug 0.0 to 16.5 LOGGED BY Kautsky, M.
SEAL: Bentonite Pellets 18.1 to 23.4 REMARKS 30-70 sand pack from 16.5 to 18.1 ft.
UPPER PACK: 30-70 Silica Sand 23.4 to 25.2
LOWER PACK: 10-20 SilicaSand 25.2 to 37.0

I::J ° S~
Q

f- 0.>
I"f-(') !ii(') ur z

c.rn OZ ~ ur WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
wf- ...JZ ...J:::> 0. 8 ii~Wt; ",0 " -0!S 0 ;)j rt-r-n o

'.~.#.~."~ 0-2 ft. SILTY SAND (8M); brown (7.5 YR 3/4) moist, loose.r.-:,!.',t.,'

-
2-37 ft. MENEFEE FORMATION:
SANDSTONE; very light gray(N 8) bedded 1 inch to 12 inchthick,

6465- PVCSch
contains medium gray(N 5) lamination and occasional

-5- carbonaceous material, deeplyweathered to darkyellow orange
40 (10YR 6/6) in some bedswith 45 degreefractures at 5.0 to 6.0 ft.

9.0 ft. ferric oxyhydroxide staining.

Enviroplug .

-10- 6460

~ ~
9-14 ft. becomes very light gray(N8) to light gray (N7) medium
grained massive bedded sandstone, wellcemented, withoccasional
ripup clasts ofdark graycarbonaceous shale.

-

~ ~
-15- 6455 14-16 ft. ~~ ~ 14-17 ft. hasseveral 45 degreefractures.

~ ~ 30-70

I~=
17-25 ft. becomes light gray {N7l medium grained sandstone, well
cemented, with45 degreefractures at 22.0 ft and25.0 ft. Fractures

6450- 19-20 ft. are stained withferric oxyhydroxide.
-20- -r-aentcnne

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

Pellets

- 30-70

~::.;:::.~ smca-25- 6445
Sand 25-37 fl. wellcemented, withoccasional ripup clasts of

. 10-20 carbonaceous shale..

= II----- Silica 29-30 ft. vertical fracture.
- = Sand 32 ft vertical fracture.

= 0.020" 33-34 fl. 45 degreefractures.
6440

~ 37 ft. vertical fracture.-30- Wire
Bedding breaksat 4~12 inchintervals, limonite stains absent, zone= Wrap

- :::: . ismaking water.

::::::::
6435- ::::

-35- ::::
~.'. =

36-37 ft. f-

TotalDepth37.0 ft.

6430I'iiiC'i'eC5 U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 0412012001-eI"S GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0881

PROJECT UMTRA GROUNO WATER NORTH COORD. (FT) 1224138.45 DATE DRILLED 10/21/2000
LOCATION DURANGO, 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) 8466.22
WELL NUMBER 0881 WELL DEPTH (Fn 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 0.26 to 27.0 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 27.0 to 36.9 SAMPLING METHOD GRAB

SUMP/END CAP: 2 in. PVC Sch 40 36.9 to 37.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 17.0 LOGGED BY Kaulsky, M.
SEAL: Bentonite Pellets 19.0 to 23.0 REMARKS Filter Pack (30-70 Sand) from 17.0 to
UPPER PACK: 30-70 Silica Sand 23.0 to 25.0 19.0ft.
LOWER PACK: 10-20 Silica Sand 25.0 to 37.0

I:i' 0'
S~

Q
I- ().> r",1-<9 [ij<9

ur z
0. co OZ ~ w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
1!i1;

..JZ ..J::J a. \< ~~WI; coO '" -
0 (ji ur

'I o

Il~~
'.~.~ .........~~ O~3 ft. SILlY SAND (8M); dark brown (7.5 YR 3/4) moist loose.

6465
:-:.!..,,~ ..,
~.,-:.;.:

-.-.-.-. 3-37 fl. POINT LOOKOUT SANDSTONE (Kpl):.-.-.-. 3-17 ft. SILTSTONE; alternating thinly bedded light gray (N 7)-.-.-.-.._--.-.
-5- _.-.-.-.

calcareous siltstone and medium gray siltstone with individual beds.-.-.-.
=~=~=7:c' from 1/2 em to 2·3 em each, deepJyweathered 10depth of 5 ft.

6460- ±=±=±=±c subhorlzonta! fractures prevalent to depth of -12 ft., then absent
_'_'_0_' below that.

~ Enviropfug
fffffff~

-10-

II~I~6455

-_._._-_._-_._..-.-,-.
-15-

- =::;±=±=j
f±f=f±fj

6450- ~'7' - -- -- - -- -- -----, -
30-70 17-17.25 ft. CLAYSTONE; 3 in.£hthick be~_

1-- euce

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

Sand ~.~,-.-.
17.25-=-3iff. SILTSTONE, bedding IS wavy below 18 0 fl, assumed

_._.~.~. to be bioturbated.
-20- _._.~.~.

Bentonite
--_._._.
-,_._._.

6445 Pellets -.-.-.-.

~~~~~
22-24 ft. Few vertical fractures some filled with calcareous cement,

30-70 others open.

~;~.}:f sues-25- 1:>_ . Sand =±=±=±=j
6440- 10--20

I~II~I= Ie------ Silica

= Sand

= 0.020' ._._._.
- _._._.-.

-30- INire
._._._._._._._.

= .--_._.
Wrap

_._-_._..-.-,--_.-.-.-.
6435 = '. .-.~.~.

_.~.-.~.

= ._.-.~.

_._.-.~.

-
-_._._.

g _._._._..-._._.
33-37 fl. Subvertical fractures.~.~.-.-'

.~.-.-.

~,~.~.--

:::: .-.~.~,

-35-
_._._.-.

::::
._._._._._._.- ..-._-_.

:::: ~.----_ ..~.~.-.
6430 ~.~.~.-.- .~.~.~.

Total Depth 37.0 fl.

t1'iaCi'eC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 0412012001-e1"5 GRAND JUNCTION OFFICE. COLORADO



MONITORING WELL COMPLETION LOG DUR02·0882

PROJECT UMTRA GROUND WATER NORTH COORD. (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 0882 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 -1.9 to 24.5 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in, Vee Wire Wrapped 24.5 to 34.5 SAMPLING METHOD GRAB
SUMP/END CAP: 2 in. PVC Sch 40 34.5 to 35.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 15.0 LOGGED BY Goodknight, C.
SEAL: Bentonite Pellets 17.0 to 20.9 REMARKS Centralizers at top and bottom of
UPPER PACK: 30-70 Silica Sand 20.9 to 23.0 screen. Filler pack (30-70 sand) from 15.0 to 17.0 ft.
LOWER PACK: 10-20 Silica Sand 23.0 to 35.0

I:::J 0" sf:'! 9 I- ().> r"1-0 [ij0 w Z
u.al OZ ~ ur WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION
WI- .JZ .J::> c, S ~~

WI;. alO " ~°fS () ()j rr-r-a o
..... 0-1 ft. SILTY SOIL (ML); dark brown (7.5YR 3f4) some brick.....-.

~;
fraaments..

~ ~ ~~
1-6 f1. SILTYG~vEL (bM); light yellowish brown (10YR 6/4)

o'D
some cobbles up to 1.0 ft. diameter, corresponds 10(011)' from

6465- ,B'O'O CGS mapping and to "t7u" from Gillam (1998).
PVC sen1--5-

~ ~ 40
of\O -vo

~
6-37 ft. MENEFEE FORMATION:

~ II-- Enviroplug 6-15 ft SANDSTONE, at 6 a to 80ft ISweathered fine gramed
sandstone, brownish yellow (10YR 6/6), some carbonaceous

6460

I so-re

material, soft
1--10- 8·155 ft fine grained sandstone, yellowish gray (5Y 7/2), With mats

of black carbonaceous material, some crossbedding, weathered

J£
slightly down to -110ft, some VOId space and some bioturbated

12-13 n beddmg.

6455-
1--15-

~~-17ft COAL, c~arand carbon~ce~us shale, graYish-black=16-17 n. I:: - - 17-19 ft CLAYSTONt, medium dark gray (N4) grading downward
Bentonite - _ -_to siltstone

6450- Pellets -.--,",--, 1£1-22 ftSANDSTON~fine grained With trace carbonaceous- -
c-20- matenal and pyrite, numerous fractures With hematite/limonite, and

21-22 ft. JI :_::~- 30-70 trace pynte coating, medium gray (N5)
- i~/~ Silica ~~~~~~=~24-fCSILTSTONE;--yel1owish gray-(SY 712)to fight olivegray-Sand

6445- [""1-'
t3=t;-:-:;-:-· (5Y 512), noncalcareous.

. 10-20 24-26-jt:"SANDSTONE;--fine grainecr-nledium light gray (N6);-trace-
-25- F l--- Silica ...... .

carbonaceous material, high angle lirnonltic alteration .
- JII~

. Sand ~C.~"-7~~ ~27-jt.'-SILTSTON-E;---medium dark-gray (N4), trace pyrite,-60 -
26-27 ft. _._.-._.

0.020" degr~}racture at 2.§:_5~yith limoni!~_£()ati_f!~ _ ___ __

I~
Wire 27-34.5 ft. Interval not recovered, believed to be carbonaceous

--

6440- Wrap shale and coaly interval because of ease of drilling and black drill
-30- -

<:==: .. ' returns... ' i= .
i= .. I- .

IF
F

6435 J4·35ft. ~
I.:==: .

-- -- .- -- - - - -
-35- ::::: -'-~~~-:-~c:= 34.5-35.5 ft. SILTSTONE; medium gray (N5), abundant

carboniJceotJsfragme(lts.
35.5-37-ff. S-ANDSTONE;. fine grained, mediumTfghlgray (N6)---

--

high angle limonite coated fracture, moderate carbonaceous
material. At TO, in middle part of Menefee Formation.

6430 Total Depth 37.u fl.

I1"iIiiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 0412012001-ers GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02-0883

DATE DRILLED 10/2012000
SURFACE ELEV"".(";F~T~N"'G"'V"'Df)---;;6"'47'"7"'.7;:;2--
TOP OF CASING (FT) --';6"'4Ci80'ic..,,11'.;- _
MEAS. PT. ELEV. (FT) '""6"'48,;,0"-.1"'1 _
SLOT SIZE (IN) ---;;0"::.0"'20"-- _
BIT SIZE(S) (IN) --==6"'.0'---- _

DRILLING METHOD -,R-"O,=T,::A",S~O,-,N"I",C _
SAMPLING METHOD ....:=G"'RA=B _
DATE DEVELOPED
WATER LEVEL (FT B~G~S:::)---------

LOGGED BY ::-:::K",:a:,ut",s".kY'-"ccM",,---;---;-_~7'C---;:::-:::-;:-_
REMARKS 30-70 sand pack from 31.0 to 33.0 ft.

SURFACE CASiNG:
BLANK CASiNG: 2 in. PVC Sch 40 -2.39 to 45.0
WELL SCREEN: 2 in. Vee Wire Wrapped 45.0 to 55.0
SUMP/END CAP: 2 in. PVC Sch 40 55.0 to 55.25
SURFACE SEAL: Concrete 0.0 to 2.0
GROUT: Enviroplug 2.0 to 31.0
SEAL: Bentonite Pellets 33.0 to 40.92
UPPER PACK: 30-70 Silica Sand 40.92 to 42.83
LOWER PACK: 10-20 Silica Sand 42.83 to 55.0

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223123.74
LOCATION DURANGO, CO EAST COORD. (FT) 2308348.38
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) -i!5~7''ii:0ii-0 _
WELL NUMBER 0883 WELL DEPTH (FT) --==5"'5."'00"-- _

WELL INSTALLATION INTERVAL (FT)

LITHOLOGIC DESCRIPTION

0-13 ft. SILTY SANDY GRAVEL (GW); brown (7.5YR 4/2) Joose,
moist.

23-32 ft. alternating beds of medium gray (N5) sandstone and gray
(N4) shale/claystone with 45 degree fracture at30 ft and 32 ft., with
occasional black ripup clasts.

10-12 ft. sonbecomes pink, dry, loose .

12-13 ft. soil becomes brown 7.5YR 412 loose, moist.
13-57 ft. MENE E FORMATIQ
13-46 ft. SANDSTONE; medium gray (N5) silty sandstone, deeply
weathered and fractured to 17.0 ft., contains interbeds of claystone.

17-23 ft. medium light gray (N6) medium grained sandstone with
dark gray (N2) ripup clasts of organic debris, thickly bedded and
cross laminated occasionaly with medium gray (N5) organic
enriched zones.

32-37 fl. zone is well cemented, hard, medium gray.

46-49 ft. COAL; black (NO), lost interval to -49 ft. estimated to be
comprised of coal.

37-46 fl. becomes medium light gray (N6) medium grained
sandstone in beds 2 inches to 3 ft. in thickness, cross laminated
with organic debris and containing black ripup clasts occasionally.

Bentonite
Pellets

30-70
Silica
Sand
10-20
Silica
Sand
0.020"
Wire
Wrap

30·70
k,....-Silica

Sand

31-32 ft.

39-40 ft.

46-47 ft.

6450

6440

6430

30

40

I::i' 0-
s~

9 f- U.>
l'"f--(') GJ(,) ur Z

a.tn OZ -' ur WELL DIAGRAM "-0
wf-- ..JZ ..J:J c, f-

~-'Wf-- "'8 '" x
o~ '" ur rr-r-n o

~ '"
Concrete •.... "

· .-pvcSch •••5-6ft. 40 ·I.' "
6470 · .-•••

10 .•. "

· .-• •
14-15 ft.

Enviroplu
6460 17-18 ft.

20

I'iiiICi'6lC U.S. DEPARTMENT OF ENERGY-er'S GRAND JUNCTION OFFICE, COLORADO
PAGE 1 OF 2 0412012001



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

I:::J 0 (JJ 9 f- 0.> 5f- :C'"f-el (;jel w z
a.'" OZ -' w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
wf- ...JZ ...J::J a. E <2-'Wts ",0 '"o~ 0 ;)j o

.~
_.-._._ . 49-57 fl. BtLTSTONE; dark gray(N3), carbonaceous withwavy.-._.-.

bedding._.-.-.- .._.-.-.
E _.-.-.-.

53-54 ft ~ .•. 1= :::=:::=:::=::c
.~ ~:::=:::=::c 54-57 ft.becomes interbedded medium gray (N5) siltstone and

-'-._._. claystone... ,-._._.

6420 TotalDepth 57.0 ft.

-60-

6410

>--70-

6400

f-80-

6390

f-90-

6380

HOG-

6370

iiG-

-
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MONITORING WELL COMPLETION LOG DUR02·0884

DATE DRILLED 11/09/2000
SURFACE ELEV·-.~(F"'T"NC'G=:V"'D~)"-;c64'"'7"'6-o.3"1--
TOP OF CASING (FT) ~6~47",6".3",,7~ _
MEAS. PT. ELEV. (FT) ~64,"7-,"6",.3,,-7 _
SLOT SIZE (IN) --"0"'.0"'20"- _
BIT SIZE(S) (IN) 6"..0'-- _

DRILLING METHOD -.'R"O"'T"'A';"S"'O"'N"'IC"- _
SAMPLING METHOD ---"G~R~A",B _
DATE DEVELOPED
WATER LEVEL (FT B=:G=:S=:)---------

LOGGED BY Goodknight, C.
REMARKS Filter Pack (30-70 Sand) from 27.0 to
29.0 ft.

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1222824.23
LOCATION DURANGO, CO EAST COORD. (FT) 2308488.43
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) -,,4!c7.~00:,-- _
WELL NUMBER 0884 WELL DEPTH (FT) --"4"'7."'00'- _

WELL INSTALLATION INTERVAL (FT)
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 -0.06 to 36.5
WELL SCREEN: 2 in. Vee Wire Wrapped 36.5 to 46.5
SUMP/END CAP: 2 in. PVC Sch 40 46.5 to 47.0
SURFACE SEAL:
GROUT: Enviroplug 0.0 to 27.0
SEAL: Bentonite Pellets 29.0 to 33.4
UPPER PACK: 30-70 Silica Sand 33.4 to 35.0
LOWER PACK: 10-20 Silica Sand 35.0 to 47.0

~
W WELL DIAGRAM8r;==;In

LITHOLOGIC DESCRIPTION

6470-

",: . .::C::.
",:-:-::'c

0-3 ft. StLTY SOiL (ML); brown (10YR 5/3), some organic debris
and fill.
2-3 ft. compacted base of soil material.
3-~. n. FILl: SILTY GRAvEL (GM); light yellowish grown (10YR
6/4), pebbles and cobbles up to 1.0 fl. diameter.

HO-

-'-'-'-..-.-.-.
_.~.-.-.._.-.-._._._.-.._._.-.

7-12 ft. FILl: SILTSTONE; weathered siltstone fragments, olive
brown (2.5Y 4/3) with more gravelly material and brick fragments at
10.0 ft to 12.0 ft. marking base of fill material.

f--20-

6460

18-19 n

':-4~. 12.14 ft. SILlY GRAVEL (GM); light gray (10YR 712). Corresponds
Enviroplug • (\~ ~o. to Qt from CGS maps and to t7u from Gillam (1998\:

~(\~~~ 14-16 ft. SANDY GRAVEL (GP); yellowtah brown (10 YR 5/6).

16-47 ft. MENEFEE FORMATION:
16-39 ft. SANDSTONE; weathered fine grained, light gray (N6),
some carbonaceous male rial, trace pyrite, slightly calcareous,
limonite stained fractures in weathered zone at 18.0 1019.0 ft. 20
degree fracture at 18.5 ft, several thin <1 inch shaley beds, some
crossbedding and bioturbation at -21 ,0 fl. some shale/clay ripup
clasts, becomes massive and unweathered below -19.0 fl.

-'-'-'-.
- 41-47fLCOAT;smailamount of coal recovered, lost interval is'

believed to be soft, fractured coal and carbonaceous shale in upper
part of Menefee Formation.
47 fl. in carbonaceous shale and coal of upper part of Menefee
Formation.

'--30-

,40-

6450-

6440

6430

30.31 ft.

30.-37 ft

3940 fl.

30-70I------ Silica
Sand

Bentonite
Pellets

'~

::l!: 1=
1=

-..:-. Er-.....IL I 0.020'
I::::of'-+- Wire
~ Wrap

i=
r=

IE
I

27-30 fl. color change to medium light gray (N6).

30-33 ft. carbonaceous mats form partings, more abundant pyrite is
common along these partings.

33-35.5 fl. more carbonaceous material and some limonitic
alteration.

35.5-39 ft. fine grained sandstone cuts into silty sandstone interval
below, medium gray (N5).

Total Depth 47.0 fL

c:::::::.' U.S. DEPARTMENT OF ENERGY
~-ers GRAND JUNCTION OFFICE. COLORADO
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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 0886 WELL DEPTH (FTi 30.00 MEAS. PT. ELEV. (FT) 6485.16

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

SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 -1.5 to 19.5 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 19.5 to 29.5 SAMPLING METHOD GRAB

SUMPIEND CAP: 2 in. PVC Sch 40 29.5 to 30.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 10.0 LOGGED BY Goodknight, C.
SEAL: Bentonite Pellets 11.9 to 16.0 REMARKS Driiled to 37.0 ft. on 11f7. 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 17.9 to 37.0 Pack (30-70 Sand) piaced from 10.0 to 11.9 ft.

o:::J 0
s~

Q J- o.>
r"J-(!) [;;(!) ur Z

0..'" OZ -' ur WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION
wI-- --,Z --,::J c,

S [Ii-'wI-- ",0 " ~Os s 0 ;)j ~ o

III 0-3 ft. TOP SOiL:
SILT (MH); soil material, dark yellowish brown (10YR4/4), mottled,
some rock fragments.

6480- 'XX> 3--6 fl. FILL: some red brick fragments, coarse sand matrix with
some silt.

f--5- 1-,-- .~ '- 6-25 ft. SILTY GRAVEL (GM), cobbles up to 1.0 ft. diameter of

PVC 8th ~~<~
sedimentary, igneous, and metamorphic rocks, brown (10YR 4/3),

6475- 40 Do 'D -60% cobbles and pebbles. Terrace deposit that corresponds to

1i80'O
"tru" as mapped by Gillian (1998) and is late Pleistocene in age.

c-10- 30-70 o'C:t ~Silica ~.Qj.
Sand OC<~

6470- Bentonite
~O.O.o.[';)Q "0

Pellets "<:::1f--15- ~D.""" 15-25 ft. layer is mainly large cobbles.
30-70 0Q-,i

;; Silica ~~. Qa-

-
L . Sand o'D~

6465- i;i:J'o ;,1-' 10-20
-20- '.1= '. ~smca ~~~il= ..... Sand (j'

- 1= I,'bD_""":11= 00.
6460-

et
11= ....

0.020' o-G~G
24-25 ft.

.'- '.
Wire Ib--D '-C-25-

25-26ft =. Wrap : 25-37 fl. CliFF HOUSE SANDSTONE:. 1= .' SANDSTONE; very fine grained with some alternating silty beds,
1='1- . bioturbated, medium-gray (N5) to medium dark gray (N4), trace of

6455-
1= '. pyrite and some carbonaceous material. Darker beds are finer
t= grained, slightly calcareous, and sllty with trace of carbonaceous

-30- ".=: material where more horizontal fracturing occurs. Some horizontal
fracturing at 30.0 fl. and from 33.0-35.0 fl.

6450

tfr-35-
34-35 ft

- : :
Total Depth 37.0 fl.

6445
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MONITORING WELL COMPLETION LOG DUR02·0887

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223632.22 DATE DRILLED 10/09/2000 to 10/10/2000
LOCATION DURANGO,CO EAST COORD. (FT) 2308060.36 SURFACE ELEV. (FT NGVD) 6472.38
SiTE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) 96.00 TOP OF CASING (FT) 6472.14
WELL NUMBER 0887 WELL DEPTH (FT) 93.20 MEAS. PT. ELEV. (FT) 6472.14

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

SURFACE CASING:
BLANK CASING: 2 In. PVC Sch 40 0.24 to 82.7 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 82.7 to 92.7 SAMPLING METHOD GRAB
SUMP/END CAP: 2 In. PVC Sch 40 92.7 to 93.2 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 72.5 LOGGED BY Goodknlght, C.
SEAL: Bentonite Pellets 74.0 to 78.9 REMARKS Drilled to 45.5 ft. on 10/9. Set wen on
UPPER PACK: 30-70 Silica Sand 78.9 to 81.5 10/10. Screened at lower Bodo Fault (diorite
LOWER PACK: 10-20 Silica Sand 81.5 to 96.0 porphyry, fractured, altered silty shales) in lower Point

I:? 0 sf:'! 9
LOOKout "" r-rn. centra rzers at top ano oouom or

f- o screen..> "'0f-C'l G;C'l
ur Z

0.00 OZ ~ ur WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTtON
wf- ..JZ ..J::> 0.

~ ~~Wf- 008 " ~

o~
~

-c w rr-r-n o
<J)

111111 0-2 ft. TOP SOIL:
SILT"(MH); dark vellowish brown (10YR 4/4).

6470

~ ~".'
2-9 fl. SANDY. GRAVEL (GW); some cobbles-up 108 inch

-

I
.,. " diameter-mostly granite and metamorphic rocks. Corresponds to. ,-. late Pleistocene terrace gravel (t7u) as mapped by Gillam (1998).-.. Large granite boulder cored for - 3.0 ft.......

f-10- -.-.-._. 9-64 ft. MENEFEE FORMATION:.-.-.-.
9-17 ft. SILTSTONE; weathered, medium gray (N5), bioturbated_.-.-.-.._.-.-._.-.-.-.
bedding, trace of carbonaceous material. Layer becomes less._.-.-.

6460
-'-._._.
±=±=±=::c weathered below 15.0 ft. Low angle (10 degree) fracture with
_.-.-.-. limonite at 16.0 ft..-._._.-'-._._..-._._.-.-._._ ..-.-.-._.-.-.-.
=~7~.·

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

-20- 2Q...21 ft.

~I
6450

21-23 ft. layer becomes highly fractured with black materia! on

~+'+'
surfaces and some void space along fractures-indicative of baking.

2J..24 ft. \ Layer becomes metamor~hosed at 22.0 fl..and is contact~one of

++++ baked sandstone and dike.
25--26 ft. 23-2a tt.lGNEOU8; layeds-a dike composed of diorite porphyry, -

++++ medium light gray {N6}, some light grayish yellow green (5GY 712)
~.,~ propylitic alteration (this may be hornblende altering to chlorite),

29-30 fl. JE :_. ':':':' \~i~ph_enQ.~fl..§ts_.__ .. -,..._...,_____... __ ._. -'.... __
-30- 28-30 fl. SANDSTONE; nne grained, crossbedded, high angle

\ fractures with black coatings, baked, some void spaces along
6440 "

-.. -... - fracture.

~
.... \]O~?~ftTi.Sf. Probable Qig~l;ifractured interVaJ~---=_ ...,--=--

32-39 ff SANDSTONE; near vertical. limonite-coated fractures at
... 32.0 ft., some pyrite in vugs and nodules, sandstone is baked and

Enviroplug crossbedded.

JE
38·39 ft. 45 degree fracture and altered with limonite.

-40- 39-40 ft --

4142 ft JE
. , 40-40-:3ft: SHACE; thin carbOnaceous shale bed,-medium dark

\_gr~1'...i1'i.4). .. .._ __ __ .....___.......... ___
6430- 40.3-64 n:-SANDSTONE; mediUm-light gray (N6), mainly

horizontal bedded with trace to -1% carbonaceous material along
bedding. Sandstone appears not to be altered or baked.

- Sandstone is mainly medium gray (N5) with horizontal bedding that
has numerous tight fractures.

- 46 ft. 45 degree fracture.

I1iiiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 2 0412012001-er"S GRAND JUNCTION OFFICE. COLORADO



MONITORING WELL COMPLETION LOG DUR02-0887

PROJECT UMTRA GROUND WATER WELL NUMBER 0887

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/09/2000 to 10/10/2000

Continued from Previous Page

I:::J 0
5~

9 }- o
'> 0:"}-(9 >(9 UJ Z

ll.'" lljz OZ -' UJ WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION-1:0 c,

S ~-'wf-- w}- ",0 '"0!S o -c o!S "'
::ff:~ ••••••••

49 ft. 20 degree fracture.

6420-
51 ft. 45 degree fracture.

52-53 ft.
53 ft. thin (1-2 inch) zone of rip-up clasts of shale in the sandstone.

. .

.: .
57 ft. sandstone becomes more fractured and crossbedded, trace

~
of carbonaceous material along bedding.

1-60- pvc Sch

::ff:~
40

61-62 ft. 61-62 fl. sandstone has a hackly 60 degree fracture coaled with
6410 black sooty material.

64.£5 fl.

~ ~=s=;';
~?~63 fl. fracturing~rnmon~a~~_!Q.~e Bodof~_,:,I!~on~ __

64-96 fl. POINT LOOKOUT SANDSTONE:
65-66 ft. 64-72 ft. SILTSTONE; dense, medium light gray (N6) siltstone that-.-.-.-..-.-.-. has been altered 10hornfels, some fracturing with calcite, This is-,-,_._..-,_._.

-,-,-,-, Lower part of Point Lookout Sandstone formation,._,-,_._._.-,-.._._.~, 65-66 ft. 60 degree fracture with some void space._._.-,-.
-70-

70-71 ft. ~ :::=:::=:::=:::c 67-72 ft. some core loss, interbedded siltstone, medium light gray

Fj:;:j:=:::C. (N6) and shale, dark gray (N3), both brittle lithologies.

6400 I~ "72-85 ft, SANDSTONE; layer mainly fine grainedsandstone,
-

J-=
medium gray (N5), crossbedded, trace carbonaceous material,
some contorted bedding in darker gray thin ehaley layers.

Bentonite 72.50-74.00 ft. Centralizer: Filter Pack 30*70 Sand
76-77 ft. Pellets 75 ft. 60 degree fracture.

78--79ft.
77 fl. (some core loss down to -85 ft.). Layer becomes medium

30-70 gray (N5) and dark gray (N3) silty shale layers in a bioturbated
-80- smca mixture.

r:::{ Sand
6390 . '. 10-20

:.~ :... :~ SiJica ...... 83 ft. some void space- core loss indicates some fracturing

~.'.
'= ..... Sand

~=~i:
b:ecomes more shaley ~_elow -83 ft.

85-86 ft. = --85--87 ft. SILTSTONl::; "dark shale and sillslOnewith pyrittiriodules--

~
.=.' 0.020"

LT~+~C
along vertical fracture, medium gray (N5), and white calcite also

87-88 ft Wire \..along vertical fractures_" _ _ ___
.':= Wrap ff7-GG"fC IGNEOU~L'-ioiite porphyry, Color ranges from medium

-90- - \ gray (N5) in porpyrtticparts to light brownish gray (5YR6/1) in fine= grained p,aft of dike near m_a!gi~:__Some prophyli~i~ alterati0fl:_~____ .__

5380 •••••.~ ...... 89-96 ft. SHALE; silly shale, dark gray (N3), baked to hornfels,

93-94 ft ~
well fractured (lost about 3 ft of core through this 89-96 fl. interval),
white coaling along fractures (vertical) are gypsum and calcite.
Pyrite fairly common in this interval. Baked silty shale (hornfels) of
lower oart of Point Lookout Sandstone formation.

Total Depth 96.0 fl.

-100-

6370

-110-

- 6360-

hiCiiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 2 OF 2 0412012001-ers GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02-0888

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223599.49
LOCATION DURANGO, CO EAST COORD. (FT) 2308130.37
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) --o'1'i;48".0~0e---__
WELL NUMBER 0888 WELL DEPTH (FT) ---'-14"'8"'.0"'0'--__

WELL INSTALLATION INTERVAL (FD
SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 0.03 to 133.0
WELL SCREEN: 2 in. Vee Wire Wrapped 133.0 to 147.5
SUMP/END CAP: 2 in. PVC Sch 40 147.5 to 148.0
SURFACE SEAL:
GROUT: Enviroplug 0.0 to 123.0
SEAL: Bentonite Pellets 125.0 to 129.0
UPPER PACK: 30~70 Silica Sand 129.0 to 131.0
LOWER PACK: 10420 Silica Sand 131.0 to 148.0

DATE DRILLED 10/10/2000 to 10/12/2000
SURFACE ELEV. (FT NGVD) 6471.07
TOP OF CASING (FT) 6471.04
MEAS. PT. ELEV. (FT) ~6'-i-47~1C:;.oCi4----
SLOT SIZE (IN) --.;;0"'.0"'20"--- _
BIT SIZE(S) (IN) ---'06"'.0 _

DRILLING METHOD -'R"'O"'T"A"'S"'O"'N"'I"C _
SAMPLING METHOD ....'oG"'R"'A"'B _
DATE DEVELOPED~~ _
WATER LEVEL (FT BGS) ~;- _
LOGGED BY Goodknight, C.
REMARKS Drilled to: 23 ft. on 10110; 123 ft. on
10/11; 148 ft on 10/12 and; set on 10/17. Screen set
in Bodo fault zone in Menefee FM (fine grained SS,

I::J 0
s~.>>-<9 [ij<90.'" OZ

w>- .."Z ..,,'"
o~ w>- ",0

~
()

6470-

8~148 ft. MENEFEE FORMATION:
8~19 ft. SILTSTONE; some shale, carbonaceous, medium gray
(N5) to medium dark gray (N4), weathered from 8.0 ft. to -12 ft.
Wavy bedding, well cemented from 12.0 fl. to 17 ft.

1-2.5ft. SIL, y GRAVEL (GM)

2.5-8 ft. FILL; assorted fill material consisting of gravel, old brick,
sandstone pieces, sand and sill, generally brown to brick red.

LITHOLOGIC DESCRIPTION

Sutstcne, ractureuj. cerurauzers at bam enas or
screen.

.... 0-1 ft. SilT IML); dark vellowish brown 1QYR4/4.

iz
W WELL DIAGRAM

8 m
~

6460
f--10-

f--20-
6450

22-23 ft. ::::r£

:::=:::=:::=:::c
~~~~~ 17·19 ft. gradually coarsens to fine grained sandstone, 80 degree
~7":"'~..:_"" _ fracture at 18.0 ft.
. . . . . .,. '"-:- ~52 fl. SANDSioNE.';-fine grained, medium gray (N5), trace c"f

. carbonaceous material, mostly horizontal bedding, few thin shaley
layers. Crossbedding in some places.

27-37 ft. layer is essentially the same as above-poor recovery (only
-5.0 ft.).

f--30-
6440-

-40-
6430-

37-52 ft. layer has sporadic thin «1 M
) carbonaceous partings.

Trace of carbonaceous material along bedding.

h'1ICiCieC U.S. DEPARTMENT OF ENERGY-eros GRAND JUNCTION OFFICE, COLORADO
PAGE 1 OF 3 0412012001



MONITORING WELL COMPLETION LOG DUR02-0888

PROJECT UMTRA GROUND WATER WELL NUMBER 0888

SiTE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/20001010/12/2000

Continued from Previous Page

I:i 0 sF" Q
I- a

1-C9 .> ur 2 '1:"
0.. co GJC9 0 2 ~ ur WELL DIAGRAM 0.0 LITHOLOGIC DESCRIPTION-'Z -,::> a. !.< Oi~:!its wf- coO "o -c ur o!S '"

6420

~
•••• .. - -- -- _._. -- - - .. ~

52-53JI:---.9HALE; some silt~~ g~;:lx)_\Vavy bedding_~p_~pclas~~
53-65 ft. SANDSTONE; fine grained, trace of carbonaceous

~ material along bedding and in thin partings.

~
-60- ~

6410 ~ ~ EnvlropllJg
.

~ 63-65 fl. layer has abundant shale clasts and some gray chert

~ ~--~
~bl~ _ __ __ _ __ - -

65-66 fl CLAYSTONE, high specific gravity (possibly some
~u!fides), light brownish gray (5YR 6/1) ____ --

66-126 ft SfiJ\fOSTONE, fine grained, trace of carbonaceous
material.

-70- 68-69 ft. uneven fractured with some void space.
6400

-~,,-,-,-

-,~ ~74 fl. lost-believe-d'tobe soft shale intervaL -
-- - ...

-
74-7511. ~

~.- --j.{"-7Sft.layer becomes-dark gray (N3) in color (wet) with some --
siltstone.

~
75-82 ft. fine grained sandstone becomes darker-medium dark
gray (N4).
77·78 ft. uneven hackly fracture with void spaces.

-80- ~ 79-80 ft. 75 degree fracture with more uneven fractures scattered
6390 throughout.

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

87-97 fl. even bedded and crossbedded.

-90- pvcSch
40

6380 91-92 ft. 80 degree fracture.
92·93ft. P£ 92-93 ft. 80 degree fracture with white gypsum or calcite on surface

with trace of pyrite. No open fractures.

HOOl- 99.5 ft. some horizontal fractures.
6370

102 ft. 45 degree fracture.

103.5 ft. some horizontal fractures and filled burrows, Sandstone
layer becoming medium dark gray (N4).

106.5-107 ft. 75 degree fracture.

-1101-
6360

112.5 fl. 60 degree fracture.

h'iCiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 2 OF 3 0412012001-eI""S GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0888

PROJECT UMTRA GROUND WATER WELL NUMBER 0888
SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/10/2000 to 10/12/2000

Continued from Previous Page

I:J ° s~
Q

t- o.>
I"t-(') GJ(,) w Z

"-to OZ ~ w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
wt- ...)Z ...):J 0.

~ C2~Wt- "'8 '"° !oS !oS ()i w o

'" ~- 115-115.5 ft. 60 degree and 30 degree fractures, respectively.

-

I ."
117 ft. some clay pellets.
117.5 ft. 60 degree fracture.

-120>- ~ 119 ft. 45 degree fracture.
6350 120 ft. becomes lighter in color below 120 ft. to medium light gray

- (N6).

- ______ Silica 123-125 ft. Centralizer: Filler Pack 30-70 Sand

12S-.126ft.
Sand

125-126 ft. altered and black to dark gray (N3) and 50-60 degree-
127·1278 ft Bentonite FT'--' \~ctureswi_~~ white fillings.9f calcite or 9~E~~I)1. ___ __
128-129fl Pellets

~ ... '~
- \ 126-127 fl. IGNEOUS; ~brite porphyry dike, medium dark gr~y

-130>-
30-70 (N41 and.Il].~um light gr~y~N6) along ma~gin_s.____ . _.___

...----- Silica 127-148 ft. SANDSTONE; fine grained, trace of carbonaceous
6340 Sand material. At 127.0 to 127.5, layer is altered bJackto dark gray (N3)

and fractured. Below 127.5 It, sandstone is lighter in color-

= , 10-20 medium gray (N5) 10medium dark gray (N4). Hackly uneven

= ~Sillca fracture at 129.0 ft. Sandstone fractures vertical at 131.0 ft. and

= Sand has a 45 degree fracture at 134.0 fl.

= 135.5·136 ft. thin shale or claystone layer, dark gray (N3).

= 136-137 ft. fractured interval.

=
H40>- = 0.020" 139 ft. 45 degree fracture.

Wire
6330- . . ::::: Wrap 141-143 ft. near vertical fracture .

:::::::::: 143 ft. 45 degree fracture and altered.

~ ..
::::: 143-147 ft. poor recovery, soft zone. Believed to be alternating thin

145-146 ft. == beds of dark gray very fine grained sandstone and siltstone of

r,.,. == Menefee Formation.
147-148 ft. = : \ lt4:)148 ft. becomes fine grained sandstone, medium dark gray

N4 in Menefee Formation..
H5tr Total Depth 148.0 ft.

6320-

-

H6tr
6310-

H7tr
6300-

ri'iiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 3 OF 3 0412012001-e1"5 GRAND JUNCTION OFFICE, COLORADO
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MONITORING WELL COMPLETION LOG DUR02-0889

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1224029.93 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 PONDS HOLE DEPTH (FT) 97.00 TOP OF CASING (FT) 6472.00
WELL NUMBER 0689 WELL DEPTH (FT) 90.50 MEAS. PT. ELEV. (FD 6472.00

SLOT SiZE (IN) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0

SURFACE CASiNG:
BLANK CASING: 2 in. PVC Sch 40 -1.75 to 80.0 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 80.0 to 90.0 SAMPLING METHOD GRAB
SUMP/END CAP: 2 in. PVC Sch 40 90.0 to 90.5 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 70.9 LOGGED BY Goodknighl, C.
SEAL: Bentonite Pellets 72.4 to 76.0 REMARKS Drilled to 65 ft. on 10/22. Rig repairs
UPPER PACK: 30-70 Silica Sand 76.0 to 78.3 on 10/23. Centralizers at both ends of screen. Filter
LOWER PACK: 10-20 Silica Sand 78.3 to 97.0 Pack (30-70 Sand) from 70.9 to 72.4 ft.

I::i' 0 sf'! 9 r 0.> 'i'",r" iii" w z
a."' OZ "" w

~LLDIAGRAM
0. 0 LITHOLOGIC DESCRIPTIONwe- ...JZ ...J:J a. r r2""we- "'8 " x

o~ ""
w rr-r-n o

~ so
... ... 0-3 ft. SllT (ML), silty soil, dark brown (10YR 3/3), some fine..... - ..
':::::-.::':::. grained sand.

I
... .. 3-15 fl. MENEFEEFORMATION:

~-4 ft. COAL, weathered coal material, grayish black (N1). __........
4-9 ft-:-sANDSTONE; verywealhered, modeiateyeJTowislll:'"rown
(10YR 5/4).
5-5.9 ft. layer is fine grained sandstone, dark yellowish brown

~10-
(10YR 412). A30 degree limonite stained fracture at 7.0 ft. Some

6460 \ weathering present with limonite staining on fractures, vertical
fracture at 8.0 ft.

• 9.12 It. SHALE'-biOwni,h gray (5YR 'ff)!o dark griYTfl3), 'oft, -

t:l£
\ ~ome may be clay~o~e, trace of~.!YJin~gf~ined san~t~Jle. __

14--15 ft. 12-15 ft. GOAL; grayish black (N2).

t:l£
. . '. . . 15-97 ft. POINT LOOKOUT SANDSTONE:

Hi··17ft. 15-79 ft. SANDSTONE; fine grained with some fractures (mostly
healed) medium dark gray (N4), trace of carbonaceous material. At

~
16-18 ft., there is a 70 degree fracture with apparent slicken sides.

~20- 6450- 18·79 ft. sandstone becomes massive, but with highly inclined
healed fractures common. Medium gray (N5), trace of
carbonaceous material defining bedding. Fractures numerous, but
healed (no void space or alteration evident).

25-26 ft.

1-30- 6440

Enviroplug :

37-36 ft. m:
1-40- 6430

39 ft. two 60 degree fractures, one with void space.
40 fl. medium dark gray (N4), trace of carbonaceous material on
bedding surfaces and as stems or woody material.

46 ft., 60 degree fracture and coated with white calcite and trace of
pyrite.
48-51 ft. massively bedded.

hiiiCi'eC5 U.S. DEPARTMENT OF ENERGY PAGE 1 OF 2 0412012001-ers GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0889

PROJECT UMTRA GROUND WATER WELL NUMBER 0889

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/22/2000 to 10/24/2000

Continued from Previous Page

I:J' 0 s1'! 9 f- o.> 'i: Clf-(9 GJ(9 UJ Z
Q.co OZ -' UJ WELL DIAGRAM 0.0 LITHOLOGIC DESCRIPTION
we- --,Z --,::J 0. 8 <2-'wf- coO '"o~ o « o

~ so

:J£: I 51-52 fl. high angle (-'60 degree) fracture with void space, trace of
52-53ft. carbonaceous material along bedding.

56 ft. thin shale (-6"), medium gray (NS), some siltstone also in this

~ bed, noncalcareous.
57~64 ft. sandstone layer becomes fine grained with carbonaceous

f-80- ES PVCSch material.
6410 40

64 ft. horizontal fracturing.
65-69 ft. sandstone layer is mainly cross laminated.

f-70- 69·70 ft. ~ 69-70 ft. near vertical fractures (uneven and hackly) with blebs of
6400 30-70 pyrite coating and some void space.

________ Silica

Sand
Bentonite 73-74 ft. layer has some carbonaceous material along inclined
Pellels beds, medium dark gray (N4), bleb of pyrite at 73.S It.,abrupt

30-70 change at 74 It-layer becomes lighter colored sandstone, medium

1- snce light gray, (N6).

Sand 78 fl. high angle fracture (70 degre~ _,,_ __ ___ __

f--80- 6390- = 10-20 79-86 fl. SHALE;- soft shaley material, Iignfgray (N7) to medium
light gray (N6). loss of core (4 to 5 ft) in 79.0-86.0 ft interval. At

81·82 ft. i:n:: = ,"IIf----- Silica
83.0 to 85.0 ft. layer is hard, porcelaneous, hornfels-like shale,= Sand

~
= medium gray (N5) 10 light gray (N6), horizontal fractures. Trace of

83-.85ft. - 0.020" carbonaceous material and pyrite.

....•.~ .....
'Nire
Wrap 86-SB-fCSANDSTONE; medium lig'htQray (N6), Wllhirace of -

= .. ~:..~ _ carbonaceous material and pyrite. ____ _ _____..........___= .... ~-:-~-:-~"""- 8"6-"S9-r( SILISTONE; dense~mediumdark gray (N4), horizontal

f--90-
. _.

'c~7~7'c:c· \ftactur~~, s()rTI~_voidspa~ __ _.......__ __ __6380- :.'.=
=~~-~ \ 89-90 ft. SANDSTONE; fine grained. ____ _ ....... ___

\90~9flCSilTSTONE; dense, medium dark gray (N4):ho'rizontal
fractures,someY9id space. , _______ ..,_. __
91~97 ft.- SANDSTONE; fine grained, medium gray (N5), trace of
carbonaceous material and stems along bedding planes, even

96-97 ft. ~.
bedded, less carbonaceous material from 94.0 to 97.0 ft. Lower
massive sandstone unit of Point Lookout Sandstone formation.

Total Depth 97.0 ft.

100- 6370-

H1D- 6360

maaec-ers U.S. DEPARTMENT OF ENERGY PAGE 2 OF 2 0412012001
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MONITORING WELL COMPLETION LOG DUR02·0890

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1222876.39 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) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6,0

SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 0.07 to 63.0 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 63.0 to 72.5 SAMPLING METHOD GRAB
SUMP/END CAP: 2 in. PVC Sch 40 72.5 to 73.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: EnviropJug 0.0 to 48.0 LOGGED BY Kautsky, M.
SEAL: Bentonite Pellets 50.0 to 58.0 REMARKS 30-70 sand pack from 48.0 to 50.0 ft.
UPPER PACK: 30-70 Silica Sand 58.0 to 60.0
LOWER PACK: 10-20 Silica Sand 60.0 to 77.0

I:3' is'
S~

Q
f- U.> :i:",f--(') [ij(') ur z

"-'" OZ ~ ur WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION

~ts
..JZ ..J:J n, 8 g;~Wts ",0 " -

0 ;;; rt-r-n o

0-6 ft. FilL; contains sandy slit, dark gray brown (10YR 412) to
SO< ;00 yellow (10YR 8/6), medium stiff, moist sandy silt. Deeply weathered

6485 sandstone clasts to gravel size and black plastic and red brick
-

88 ~
fragments..

-5-

~:~»:;~ 6·101t. SILTY SAND (8M); very dark gray brown (10YR 3/2) with
6480- ·.............. gravel, medium, dense, moist.

- ;.;.;.:.;.,...-:.~:.,
-10-

RI
.•~"•. 10-13 ft. GRAVEL (GW); boulders, dense, dry terrace gravel.

- 6475 · .'·..... 13-15 ft. GRAVELLY SAND (SW); red (10R 416). moist, medium
'13-15 ft. :-:.»» dense.

-15-
15·77 ft MENEFEE FORMATiON:

15-17 ft. . . . . . "", ill-16 ft. Sl:!6l::.E.; ~~~ray {N 4/~t~~h s~ ___ __ ..- f'>Z -

6470 16-17 ft. SANDSTONE; fine grained, light gray (5YR 712) with
\ strong brown (7.5 YR 5/8) specks to 1mm diameter in size. Weak

t9,medium strong ';

-20- 17':-31 ft. SHACE; very-dark gray (7.5YFf:310) with sil(sfrong, dry,

- remains intact when drilled with water, crumbles otherwise.

~ Bedding is up to 2.0 ft thick.
6465-

Enviroplug

1--25-

6460

1--30-

6455-

PVC sea

f-35-
40

6450- ~ I ••211. -COAL; blaCk, withsulfurousodor, very little recovecy;n-

~
this zone.

tnaeteIC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 2 0412012001-er'5 GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02-0890

PROJECT UMTRA GROUND WATER WELL NUMBER 0890

SITE DURANGO RAFFINATE PONDS DATES DRILLED 09/24/2000

Continued from Previous Page

I:::J 0' sf':' Q >- Ll
'> 'f">-<9 ><9 w z

a.'" ':Jz
Oz ~ UJ WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION..J:J a. !;<

~t;. w>- ",0 " C!i~
0 -c w o!oS '"

6445

~
-':58ft. SHALE;- very darkgray with silt, carbonaceous, slrong,

40-46 ft. beds up to 1.0 ft. thick.

-45-

If-
6440

30-70

L smce
-50- Sand

6435

- 52-55ft, Bentonite
Pellets

-55-

- 6430
30-70 ..fia--63 ft. SAND'STONE; gray (10YR611), hard, -f'oTlhick beds.-

/i snca
-60-

'<
Sand

- f-
6425~

61-65 ft. ~ •.•...•~ ..•...
10-20 63.65TSHALE; bfackT10YR 6ri);" carbonaceous, brittle"with --___ smca

pyrite flecks.
-65- t---- 'F' Sand

65-77 ft. SANDSTONE; light gray (7.SYR 7/0), meclium graifl~ed
-

••••••§•••..• 0.020"
with light gray shale/claystone interbedded. Bedding is up 1048

6420 inches thick and has light gray clay interbeds approximately 1M

.••..••~ .•..•.
Wire thick.

- Wrap

-70-
F·.··
F

6415 t= .•....
73-74 ft ~

, '

-75-

6410 Tolal Depth 77.0 ft.

-80-

6405

-
-85-

6400

-90-

tnaeteC U.S. DEPARTMENT OF ENERGY PAGE 2 OF 2 04/2012001-er5 GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02-0891

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223321.81 DATE DRILLED 10/05/20001010/07/2000
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) 6473.27
WELL NUMBER 0891 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 0.22 to 64.5 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 64.5 to 74.5 SAMPLING METHOD GRAB
SUMP/END CAP: 2 in. PVC Sch 40 74.5 to 75.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 55.0 LOGGED BY Goodknight. C.
SEAL: Bentonite Pellets 57.0 10 61.0 REMARKS Drilled to 67 ft. on 10/5. Completed
UPPER PACK: 30-70 Silica Sand 61.0 to 63.2 Drilling to 77 ft on 1017. Centralizers at top and
LOWER PACK: 10-20 Silica Sand 63.2 to 77.0 bottom of screen.

:r:~ 0
$~

Q
J- 0.> "",J-{9 [;;{9 ur z

a.m OZ ~ ur WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION
WJ- ..JZ ..J:J c,

S ~~
Wt; 000 "°lS o Cf5

rt-r-n o

0-6 ft. FILL; soil, dark brown (10YR 3/3) with sandy silt (ML),

- weUmoist to 4.0 ft. Gravel at 1.0 to 3.0 ft. Dark yellowish brown

0<9 (10YR 4/4) at 3.0 to 4.0 ft. Dark. brown (10YR 3/3) at 5.0 to 6.0 fl

6470

1-5- ~ :&

~
':' j-O 6-7 ft. SllTY GRAVEL (GM); mottled gray, brown, red, lan,

\.oebbles UP to 3" diameter.

- 6465- 7-77 ft. MENEFEE FORMATioN:

~
7-32 ft. SANDSTONE; weathered medium 10fine grained with

-10- carbonaceous material, dark yellowish orange (10YR 6/6). Below

~
11.0 ft., sandstone becomes firm and unweathered, light gray (N7).

11-12ft.

6460

-15-

17 ft. carbonaceous parting.
6455 17.5 ft. near horizontal fractures.

1-20-
18 ft. carbonaceous sandstone, fine grained, medium gray (N5) to

20-21 ft JE medium dark gray (N4) with some coal fragments.
20-26 ft. bioturbated, very fine grained sandstone and
carbonaceous siltstone, medium dark gray (N4) to dark gray (N5),

~
some coal material.

6450-

r-25-

~ ~ 26-27 ft. fine grained sandstone.
Il------ Enviroplug : 27-32 ft. contains carbonaceous shale, medium dark gray (N4).

6445

J!~
Low angle fracture (5 to 10 degrees) at 29.0 and 30.0 fl.

f-30-
29~30 ft

-- --- -- -- - -- ----
32-37.5 ft. SHALE; black, carbonaceous and impure coal, grayish

6440- black(N2).

1-35-

~
0000 -- - 0_ -- --- --- -- --

6435-
37.5-77 ft. SANDSTONE; fine to very fine grained, olive gray (5Y
4/1).

I1iiC'i'eC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 2 0412012001-ers GRAND JUNCTiON OFFICE. COLORADO



MONITORING WELL COMPLETION LOG DUR02·0891

PROJECT UMTRA GROUND WATER WELL NUMBER 0891

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10105/2000 to 1010712000

Continued from Previous Page

I:::J 0'
;;:f:"

9 I-- a.>
'i'"1--<.') ><.') UJ Z

0.'" ':'jz
Oz -' UJ WELL DIAGRAM 0. 0 liTHOLOGIC DESCRIPTION

~~
...J::J 0.

~ g;-,
WI-- ",0 "0 -c UJ o
~ "'

~ ~
38.5-40.5 sandstone has carbonaceous material along bedding

· 41-42 ft planes.
40.5 ft. thin shale parting.

6430- PVC Sch
41 ft. layer below this depth is massive sandstone with
carbonaceous material along bedding as scattered flecks, color is

f-45-
40 light gray (N7) to medium light gray (N6) and the carbonaceous

· bedding planes are medium dark gray (N4). Predominantly planar
bedding with only trace of carbonaceous malerial, long core
segments intact, well cemented. Trace of gray chert pieces up to

6425-
1/4" long at -63.0 ft.

'-50-

·

~ so-re

6420-

f-55- 55-59 ft. Centralizer: Filter Pack 30~70 Sand.
56-57 ft

Silica

r.6415-

f-60-
Pellets

Ii. 30-70

6410-
. /(: ~~~

1= 10-20
r65- I---- Silica

'. 1= Sand1= 66·68 ft. layer becomes darker with 10% carbonaceous coal
· 1= material, medium light gray (N6). Contorted bedding.

1=6405- 1= 0.020" 68~71.5 ft. fine grained sand, medium light gray (N6) with trace of
Wire carbonaceous material, massive, mostly horizontal bedding.

1-70- 1= Wrap
. 1=

72-73 ft. ~
.f-

72-73 flo massive fine grained sandstone with bedding inclined -201=
6400 1= degrees.

I :1= 74.2-75.5 ft. massive fine grained sandstone with chaotic bedding-75-
·

I::f-:
defined by carbonaceous shale clasts.
75.5-76.6 ft. massive fine grained sandstone with trace of
carbonaceous material.

6395-
76.6·76.7 dark gray shaley bed.
76.7-77 massive fine grained sandstone with trace of

r80- I \ carbonaceous material in lower part of Menefee Formation ..
Total Depth 77.0 ft.

6390

-85-

6385

-90-

hiCiCieC - U.S. DEPARTMENT OF ENERGY PAGE 2 OF 2 0412012001-ers GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02-0892

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1223878.06 DATE DRILLED 1010712000to 10{0812000
LOCATION OURANGO,CO EAST COORO. (FT) 2308170.06 SURFACE ELEV. (FT NGVD) 6469.71
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) 85.00 TOP OF CASING (FT) 6469.49
WELL NUMBER 0892 WELL DEPTH (FD 80.00 MEAS. PT. ELEV. (FT) 6469.49

SLOT SiZE (IN) 0.020
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0

SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 0.22 to 69.5 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in, Vee Wire Wrapped 69.5 to 79.5 SAMPLING METHOD GRAB

SUMPIEND CAP: 2 in. PVC Sch 40 79.5 to 80.0 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 59.8 LOGGED BY Goodknight, C.
SEAL: Bentonite Pellets 61.3 to 66.5 REMARKS Drilled to: 59 ft on 1017, set well on
UPPER PACK: 30-70 Silica Sand 66.5 to 68.0 10/8. Screened in Menefee Fm in lower part of Bodo
LOWER PACK: 10-20 Silica Sand 68.0 to 85.0 fault zone. Centralizers at both ends of screen.

I::J 0'
s~

fi f-- a.>
'i:(9f--Cl G;Cl

ur Z
Q.'" OZ ~ ur WELL DIAGRAM 0. 0 LITHOLOGiC DESCRIPTION
~!;

-'Z -,OJ a. f--
~~Wf- "'8 " x ,.......---

~ ;f; w n (9

f": . ..- .. O~2 ft. SANDY SILT (ML); dark yellowish brown (10YR 4/4)......

~~.
24 ft. StLTV GRAVEL (GM); brown (10YR 5/3), pebbles up to 3~

diameter.
4-80 ft. M.cNEFEE FORMATION:

6-7 ft
~

444.5 ft. SANDSTONE; weathered, fine grained, pale brown
(1OYR6/3). Unweathered sandstone is medium light gray (N6).

7-8 ft. 4.5 fl. 45 degree fracture.

6460~
6.5-8 fl. fracture inclined 75-80 degrees with light gray (N7) gouge

Ho- about 3/4 in thick and coaly shale -1/2 in thick.

J'E
12-13 ft. inclined fracture (-75 degrees), with just hematite and

13-14 ft. limonite staining. Round chert pebbles up to 1.5" diameter found in
trace amounts from 12.0-15.0 ft.Trace carbonaceous material along
bedding. Sandstone is medium light gray (N6).
15.5 -16 fl. Thin carbonaceous shale partings. Sandstone, fine
grained, damp color is medium dark gray (N4) to medium gray (N5).
Trace of carbonaceous material.

1-20- 6450 18.0 and 20.5 ft. 45 degree inclined fractures, both are limonite
coated.

22-23 fl. l'}
~ 23-25 fl.Some inclined bedding (-20 degrees).

Pr
27.5 ft. sandstone becomes darker colored to medium dark gray

1-30- 6440- 29-30 fl. (N4) from disseminated carbonaceous material.

I
32.5 ft. trace of chert pebbles.

36.5 fl. grades to carbonaceous sandstone, fine grained to very

Pr 0.020"
fine grained, damp color is medium dark gray (N4) to dark gray

-40- 6430- 3940 ft.
V1/ire

(N3).

~
38 fL an inclined fracture (80 degrees) with no alteration along it.

Wrap 40.0 fl. carbonaceous, fine grained sandstone, medium dark gray
Enviroplug : (N4) to dark gray (N3), some inclined bedding (-20 degrees).

HackJy fracture at 42.0 It..

~I • 43.5 to 44.5 fl. Gradual change to coal.
-- ------ --44."5-46.5 fl. COAL . ..--- --

-46.5-56 flo SANDSTONE; abrupt change to fine grained
-

47-48 ft
sandstone, carbonaceous, with coal material in streaks and along
bedding, medium dark gray (N4).

wnacteCS U.S. DEPARTMENT OF ENERGY PAGE 1 OF 2 0412012001-ers GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0892

PROJECT UMTRA GROUND WATER WELL NUMBER 0892

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/07/2000 to 10/08/2000

Continued from Previous Page

:r:J ° sl'!
Q f- a-> Ie>f-<9 (ij<9 w z

a.oo OZ ~ w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
wf- ..JZ ..J OJ a.

~ r:;~
Wf- 008 "0!s '" w o!S '"

tI I
48-56 ft. sandstone becomes Jess carbonaceous and lighter,
medium light gray (N6),. Some healed fractures, 45 degree at

52·53 ft. 48-48.5 ft. At 50 ft., sandstone is darker, medium gray (N5) and

PVC Sch
appears to be baked. A 45 degree fracture at 52.0 ft. and a 65
degree fracture at 55 ft..

'0 r+=~57 ft. Im{[C>]s: Diorite~~fp~y_ry_Ql!5e.== ~::.:':-= == ==-56-57ft.
57-58ft.

,-,.",.'-c ...
57-59 ft. SANDSTONE: baked sandstone with 65 degree fracture

58-59ft. ~ some baked shale. , , __ __ _.'.._,____ __ ....__
-60- 6410 59-60 ft. 30-70 3':::+ 59-60 ft. IGNEOUS: Dloriteporphyry dike, very dense, medium

~Sjlica . - \ gray (N5), some light green propylitic alteration .
Sand 59.8.-61.3fl. Centralizer: Filler Pack 30~70 Sand.

60-68 ft. SANDSTONE; trace -cifcarbonaceous material, appears
-

Bentonite dense and baked, medium gray (N5) to medium dark gray (N4). A
Pellets

60 degree fracture with black, sooty material along it from 61.0 to
30-70 61.5 ft., a 65 degree fracture from 63.0 to 64.0 fl., and a 45 degree
Silica fracture at 66.5 fl. Some inclined bedding at - 20 degrees.

IJI -. Sand
- .

----aa:-69 fl. IGNEOUS;----aTte'red diorite dike, ligh(g'ray (N7), some lighfS8-69 ft. ~-r.;
8400- ...... i=== . 10-20 \green propylitic alteratiQ.n....... _ __ ____ ______ . __r70- I------- Silica 69-80 fl. SANDSTONE; fine grained of the Menefee Formation,

- 1=== Sand medium gray (N5), appears baked and brittle. Black sooty material
72-73 ft. ::IE ..- 1=== ..

adjacent to dike. Fractured from 71.0-72.0 ft. A 45 degree fracture
- 1===...... 1=== ... ', at 73.5 ft. Sandstone generally has inclined bedding at -20

1= degrees and trace of carbonaceous material.

'.~ .....

7a-79ft. IJ£ •.•.•~<
• ••••

78.5·80 fl. sandstone layer is medium gray (N5) with 60 degree

"-80- 8390 '.t::J fracture and more intense fracturlno from 79.0 to 80.0 fl.
80-85 fl. POINT LOOKOUT S~NDSTONE:

82-84fl ~
..... SHALE and SilTSTONE; medium gray (N5) to medium light gray'

(N6). Abrupt lithology change at -80.0 fl. This is the main Bodo
Fault. Intense fracturing from 80.0 to 81.0 ft. Dry from 82.0 to 85.0
fl. This is in the lower part of the Point lookout Sandstone
formation.

Tota Depth 85.0 fl.

r90- 6380

HOG- 6370-

H1G- 6360

hiiC'i'eC U.S. DEPARTMENT OF ENERGY PAGE 2 OF 2 0412012001-eros GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02·0893

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1224136.19 DATE DRILLED 10/06/2000 to 10/09/2000

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) 6466.41

WELL NUMBER 0893 WELL DEPTH (FT) 75.00 MEAS. PT. ELEV. (FT) 6466.41
SLOT StZE (IN) 0.020

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 6.0
SURFACE CASiNG:
BLANK CASING: 2 In. PVC Soh 40 0.17 to 64.5 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 64.5 to 74.5 SAMPLING METHOD GRAB

SUMPIEND CAP: 2 in. PVC Soh 40 74.5 to 75.0 DATE DEVELOPED

SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 55.0 LOGGED BY Goodknight, C.
SEAL: Bentonite Pellets 57.0 to 61.0 REMARKS Drilled 47 ft. on 10/8. Set well on 10/9.
UPPER PACK: 30-70 Silica Sand 61.0 to 63.3 Screened in Point Lookout 58 Fm. near the transition
LOWER PACK: 1O~20 Silica Sand 63.3 to 76.5 to the underlying Mancos Shale. Centralizers at both

I::J 0- w Q
enas ot screen.

I- 0.> 5i-
'I: "i-(9 GJ(9 w Z

0..<0 OZ ~ w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
wi- ""Z ",,::J a. !;< - r:;~wi- <00 "o~

~ 0 ;)j w rr-r-n o

.:: : ..... 0-2 ft. SilT (ML); dark yellowish brown (10YR 314)damp color.... - ......

::':7::':~::':7::':"
2-76.5 fl. POINT LOOKOUT SANDSTONE:
2-3 ft. SilTSTONE; brown (7.5YR 4/4) with weathered shale;

::'::0::'::0::'::0::':" thinly bedded with shale-tower part afthe Point Lookout._._._.
Sandstone. Siltstone is medium light gray (N6) and shale is_._._._.

6460-
.-.-,_.-,_._._.

medium dark gray (N4). Bedding is bioturbated, particularly in the.-.-.-.-.-.-.-.._.-.-. siltstone. Material is well fractured (horizontal) aiong bedding as a_._._.-.._._.-.
]'[

_._.-.-.
result of weathering down to about 12.0 ft. Unweathered

-10- 9-tO ft ::'::0::'::0::'::0::':" interbedded siltstone and shale in thin beds below 12.0 fl. Shale is
~~:o::,:" predominant at 60-70% and is medium dark gray (N4) .._._._.-.-._._ ..-.-.-.-.-.-.-.._.-.-._._._.-.
::'::0::;::;::0

6450-
::,:~:o::,::o::o_._._._.._._._._._._._..-._._.

18 ft. thin resistant siltstone bed ("'4 R
) , medium light gray (N6), and-.-.-._ ..-.-.-.-.-.-,_.

f-20-
.-.-.-. a low angle fracture (-20 degrees). Trace to several percent_._._.-.._._.-.

carbonaceous material along bedding throughout layer below 19.0 ft_._._.-.._._._._._._._.
to about 40.0 ft.::'::0::'::0::'::0::0

23-24 ft. ~ ::;::;::'::Ojo._._._._._._._..-._._.-.-._._ ..-._._.
6440-

-.-.-,_.
Ie-- Enviroplug

_._.-.-.
_.-.-.-,_._._._.._._._._._._._.

f-30- ::'::O::'::O::'::O::':c
::;::;::'::0::0._._._._._._._..-.-._.-.-._._..-.-.-.-.-.-.- ..-.-.-.-.-.-.-.._.-.-._._.-.--

6430- ::'::O::'::O::;::':c

~ ::'::O::'::O::'::O::':c.-.-.-,_._._._.

~40-

._._._._._._.-.._._._.
40 ft. below this depth, layer has more interbeds of shale and silty-.-._._ ..-._._.-.-.-.-..-.-.-. shale-lower part of Point Lookout Sandstone formation. Beds are_._._.- .._._.-.
mostly bioturbated. Shale is medium dark gray (N4) and silly

II
_.-.-.-.._._._.

PVC Sch
_._._._.

material is medium light gray (N6), Throughout section, layer has
40 ::'::0::'::0::'::0::0 scattered thin beds (2-3") of well cemented calcarenite, medium_._._.-.._._.-. gray (N5) .

6420-
_._._._.._._._.-.-.-._,.-.-.-,_._.-.-.._._.-._._._._.
7:O~:O~=::':"
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MONITORING WELL COMPLETION LOG DUR02-0893

PROJECT UMTRA GROUND WATER WELL NUMBER 0893

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/08/2000 to 10/0912000

Continued from Previous Page

I:::J 0' 3:f:'! Q c- o.>
I0f-<9 ><9 UJ z

C'-'" ~z
OZ -' UJ WELL DIAGRAM "-0 LITHOLOGIC DESCRIPTION--,:J c, 8~t ",f- ",0 '" ci-'

lS u ()j 0

......~~
-

~~~~II54-55ft. J1: 30·70 _._._._.
55-57 ft. Centralizer: Filter Pack 30-70 Sand ..-.-.-.

snce -,_._,_.
6410- Sand ~:E~:E~:E~

Bentonite ±=±=±=±.;
-60- Pellets _._._._.._._._. 60 It. below this depth, shale beds become more common. Only a

30-70
_._._._.._._._._._._._ . trace of carbonaceous material finely disseminated along bedding.

Silica .-.-.-.
'. i- -.-.-.-.

Description of shale and silty shale, as above, with this being in the,-.-._.
Sand

_.-,-,_.

if-- 10-20 ±=±~=±-; lower Point lookout Sandstone formation and near the uppermost

=- smce ±=±=±=±~
Mancos Shale transition zone.

6400- .: = .: Sand ±=±=±=±.;'. = ....
- .='. 0.020" ±=±=±=±.;'. .

'Wire
_._._._.

-70- >g ..... ._._._.
Wrap

_._._._0
0-0---·-0-·_·_·0-0-·---0-0-0-0

J1: •.• =., __ 0_0-0
72·73fto

___0-0-0____ 0_0- ______ 0.=. -----_._._-_._-=....... ±:E=E±:E±j_____ 0_0

6390-
Total Depth 76.5ft_

f-80-

6380-

-90-

6370-

HOO>-

6360-

-110>-

.

maaec:-ers U.S. DEPARTMENT OF ENERGY PAGE 2 OF 2 0412012001
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MONITORING WELL COMPLETION LOG DUR02·0902

DATE DRILLED 10118/2000
SURFACEELEV·-.(,-'F~T~N"'G'!'V".D=')'-6~4~7~0~.2"'9--
TOP OF CASING(FT) -,,6;;47'42;c.2~8;,-__~
MEAS. PT. ELEV. (FT) ""'6"'47"'2"'.2,,8'- _
SLOT SIZE(IN) -;;-0."'02"'0'---- _
BIT SIZE(S)(IN) --".6,"'-0 _

DRILLING METHOD -,R-"O",T,:,:A-,;,S~O",N"IC,,- ~

SAMPLINGMETHOD -"G"RA=B'---- _
DATE DEVELOPED
WATER LEVEL (FT Bo-Go-S::-:)---------

LOGGEDBY ::-:,-,K",a:"ut",s"ky,,-,-",M~.-,--;-_~:-::-:-=c;;-;;
REMARKS 30-70 sand pack from 111.0 to 113.2 ft.

SURFACE CASING:
BLANK CASING: 2 in. PVC Sch 40 -1,99 to 128.0
WELL SCREEN: 2 in. Vee Wire Wrapped 128.0 to 148.0
SUMP/END CAP: 2 in. PVC Sch 40 148.0 to 148.5
SURFACE SEAL: Concrete 0.0 to 2.0
GROUT: Enviroplug 2.0 to 111,0
SEAL: Bentonite Pellets 113.2 to 121.0
UPPER PACK: 30-70 Silica Sand 121.0 to 122.83
LOWER PACK: 10-20 Silica Sand 122.83 to 148.5

PROJECT UMTRA GROUND WATER NORTH COORD.(FT) 1223627.50
LOCATION DURANGO, CO EAST COORD.(FT) 2308386.50
SiTE DURANGO RAFFINATE PONDS HOLE DEPTH(FT) ----f1'J:48"'.5:s0i-__
WELL NUMBER 0902 WELL DEPTH(FT) -'14,,8,.,..0"'0'----__

WELL INSTALLATION INTERVAL (FT)

I:::i 0
s~

Q f-.>f-(') G;(') ur Z
0-'" OZ -' ur
w.... -,Z -,:0 0- !;(W.... ",0 '"o!!:- -c ur

!!:- 0

'"

LITHOLOGIC DESCRIPTION

0-1 ft. FILL, silt ravel loose fill cover.

o
r"WELL DIAGRAM 0- 0

,.....------ c2...J

~O~·1
f'C,'5-;:tL'i>:-Ji'.o:9l-'7'i_9i"<f"I."""'SOCA"N"'D,,-yTG""RA"'V"'ECiL-i"G;;'Pii"l,-:co=nt"a"';n:Cs-=_2"'O"Oi.y,-oC"lac.;y;:Cey"cs;C;a"'n;;d""m"a"'tri"'·x:-1
? ! :'-0 .. o~ . ~nd 80% medium gravel, rounded, various Precambrian-crystalline
. ., .... \ rvoe litholoQies, UP to 1.0 ft diameter clasts.
. . . . . . .. 7-148.5 ft. MENEFEE FORMATION:

7-42 ft. SANDSTONE; contains black flecks of carbonaceous
matter,waVf bedding that contains moderate yellow brown ferric
oxyhydroxide staining. Occasional vugs. Individual beds are 7.0 ft
or more in thickness. 0-5% carbonaceous material along bedding
throughout. Massive light gray (N7) sandstone with trace of
carbonaceous material.

10-11 fl.f------..10- 6460

-20- 6450-

-

-

-30-

-
6440

36--37 ft. ~

-40- 6430

4445 ft

F~~t4~2~-43 ri SHALE; lostZone, lots,of small angular roc~in inlervaL-
~"'__ PVC Sch 43-54 fl:' SAI.;rosiONE; lignt gray sandstone (N7), ·"/ith d~Hk gray

40 : -: blebs (N3) of carbonaceous shale material. Parting along bedding
every 2-3 inches.
45-48 ft. bedding becomes 6-12 inches thick.

48-54 fl. massive medium grained sand, with increasing

h'iOCfeIC.6 U.S. DEPARTMENT OF ENERGY-er5 GRAND JUNCTION OFFICE, COLORADO PAGE 1 OF 3 0412012001



MONITORING WELL COMPLETION LOG DUR02-0902

0902

10/18/2000

WELL NUMBER _----''''''''-- _

DATES DRILLED

UMTRA GROUND WATER

DURANGO RAFFINATE PONDS

PROJECT

SiTE

Continued from Previous Page

I:::J 0'
S~

9 f-'>f-C9 [ijC9 ur Z
a. co OZ -' ur WELL DIAGRAM
LlJf- -,Z -,::J c,

~LlJf- coO '"o~ -c ur
~ 0 so

LITHOLOGIC DESCRIPTION

11 6360

60

70

80

90

10

6410

6400

6390

6380

6370

54-55 ft.

8Q...83ft.

95-96 ft.

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

Bentonite
~,'~-- Grout

57.5-131 ft. SANDSTONE; medium graine;:r,-conlaining 25 %
Carbonaceous material along bedding, massive 7 ft. thick bedding
section.

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

66-67 ft. zone contains two shale partings.
67-87 ft. zone becomes medium light gray (N6) to medium gray in
color with carbonaceous laminae of medium dark gray (N4) to
medium gray (N5) carbonaceous material.
Note: Sections of continuous core are up to 3.0 fl. long. The
bedding thickness varies from 2 inches to 3.0 ft.

~~I---_ PVC 5ch
40

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

90-97 ft. sandstone contains 3 interbeds. The medium grained
sandstone is cross laminated with medium dark gray (N4) to
medium gray (N5) carbonaceous material.

97-99 fl. zone becomes medium dark gray (N4) with some
contorted bedding-cross laminated with carbonaceous material-and
2 inch thick interbed of siltstone.
99-105.5 ft. zone color changes to medium gray (N5), layer is
massive, with laminations of dark gray carbonaceous flecks parallel
to bedding.

105.5-115 ft. contains a 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 with carbonaceous material.

30-70
Silica
Sand

I'iiiiCi'eC U.S. DEPARTMENT OF ENERGY-er"S GRAND JUNCTION OFFICE, COLORADO
PAGE 2 OF 3 0412012001



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

I:J 0 ;:;f:'! Q
f- a

f-(') -> w z 'E",
0.'" GJ(,) OZ ~ w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTIONwf- --,Z --,:0 0. f-

~~wf- ",0 " x
°lS 0 -< w olS "'

-
115-116ft 115-118 ft. sandstone becomes medium light to light gray (N6 10

Bentonite N7) with finer sand zones and occasional contorted bedding.
Pellets

H2O- 6350- 30-70
- - - -:::

121-122ft p ~smca 121-127 ft. zone decreasing in carbonaceous lamination and is
Sand massive bedding, very hard and finer grained.

- - -:::

- 126--127 ft. m:
= 10-20 127-131 fl. Note: Lost most of this interval. Fragments from this

zone are calcareous shale with occasional carbonaceous laminae.

H30- ==
. II---- SlIica

6340-
==

Sand

==
_.••.-.

131-133 ft. SiLTSTONE; calcareo~
_ ...._- -- ".- -

==
_.-.-,-.

==
-o::-'-::-::c=.~ -- --- - -- -- - - -- - -

==
133·135 ft SANDSTONE, medium grained, hard, thick bedded

m: == ~~7-~ -- -- ---- -- -- ----- -- -- "~.-

135-136 ft.

==
.135-135.5 ft. sn,TSTONE; calcareous.

m: = 0.020" 135.5-137 fl. SAND1,-rONE; medium grained-with ripple bedding""
137-138ft

Wire ...... \~0d organic material in pl~~~)_medium ~olQ!JN?)._-___c= Wrap \137:.1.~!3Jl SHALE; lost intery§ll~L!tpiesumed shar~: ____
L140- 6330- E 138-148.5 SANDSTONE; mostly light gray (N7), medium grained,

E hard, massive beds, contains probable shale breaks @ 143.0 to

==
--- 145.0 ft. and@147.

E
tn: E144-145 ft. EEEE

L1So- Total Depth 148.5 ft.
6320

L160- 6310-

H70- 6300-

-

h1CiiCi'eC6 U.S. DEPARTMENT OF ENERGY PAGE 3 OF 3 0412012001-er5 GRAND JUNCTION OFFICE, COLORADO
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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) 6549.97
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) 6552.13

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

SURFACE CASING:
BLANK CASING: 2 In. PVC Sch 40 -2.16 to 34.9 DRILLING METHOD ROTASONIC

WELL SCREEN: 2 in. Vee Wire Wrapped 34.9 10 64.9 SAMPLING METHOD GRAB
SUMP/END CAP: 2 in. PVC Sch 40 64.9 10 65.4 DATE DEVELOPED
SURFACE SEAL: WATER LEVEL (FT BGS)
GROUT: Enviroplug 0.0 to 25.0 LOGGED BY Kautsky, M.
SEAL: Bentonite Pellets 27.0 to 31.2 REMARKS Well Installed on 10/3. Background well
UPPER PACK: 30470 Silica Sand 31.2 to 33.4 for Menefee FM. TO is believed to be in coal near
LOWER PACK: 10-20 Silica Sand 33.4 to 66.0 base of Menefee. Centralizers at top and bottom of

Q
screen.

I:::J 0
s~ f- o.>

'1'"f-Cl >Cl w Z
0..'" ":Jz Oz ~ w WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION
~!;.

~::J a.
~ Qi~wf- ",0 " r--

lS 0 -c "I o
"'

'~\.'.~.'~ 0-16 ft. SILTY SAND (8M); dry, medium dense, mottled very pale
-

1;:;>v-,.... brown (10YR 7/4) and red yellow (7.5 YR 6/6), contains clasts of·'.' ............ deeply weathered sandstone and flecks of black carbonaceous~.,-:.;.,
-

4·5 fl fi ~:.~.... shale. Sandstone clasts grading to less weathered and more·..~ ~.' ~'" angular with depth below 12.0 ft.
- ~::;.~.:::
- ~: -r-r-,,;·" ;' .. "..",

1-10- 6540-
'\··,!H.!,
~':".~.r

~I
:.;,~~.~.

Enviroplug~' .• '.';';
~ ~::«:::

14--16ft.

I
~.:-::::.:;

~
"':~. 16-30 ft. SANOY GRAVEL (GW), brown (7.5YR 4/2), loose.·,... subrounded clasts of gabro, greenstone, granodiorite to 3-inch·"~ diameter. Gravel and 30% medium grained sand, dry to moist,

-20- 6530 PVCSch contact zone with overlying colluvium contained 2 inch thick zone of
40 -.. plastic black clay (terrace alluvium (OT2) .·,...

23-.25 ft. · .'.
3Q...70 -..

~smca ·,... 25-27 ft. Centralizer: Filler Pack 30-70 Sand.

Sand · .'.
Bentonite -..

-30- 6520 29-30 ft. Pellets ......
30-66 ft. MENEFEE FORMATION:

~
30·70 30-53 fl. SANDSTONE; massive medium grained, hard, dry, light

3f-34 ft. >;: Silica gray (7.5 YR N7/0).
Sand

34-35 ft. ~., fQ...20 34 fl. fine sandy silt interbed with slight plasticity and moisl.(deeply.' 1= ~smca

~ •.
weathered siltstone), light yellow brown (10YR 6/4).

1= Sand 36-37 ft. four fractures (-60 degrees), with ferric oxyhydroxide38-38 ft.
1= staining.
1=

-40- 6510
~

1= 39-40 ft. four fractures with ferric oxyhydroxide staining
40-41 ft. 1= 0.020".. I-

Wire

1= Wrap 42 ft. bedding plane fractures at 42.0, 44.0 and 46.0 ft. 1 fracture

1= with 60 degree dip at 46.0 fl. Zone contains gray (10YR 511)blebs

~ ... '= to 2 inch diameter of chert.
45-46 ft. ==..= ::: . 48 ft. ferric oxyhydroxide stained fracture with -45 degree dip, fine=hiiCi'eC U.S. DEPARTMENT OF ENERGY PAGE 1 OF 2 0412012001-e1"'5 GRAND JUNCTION OFFICE, COLORADO



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

I:::? 0' (f) Q
!i: o.> 5e- 'I'",e-(') >(') w

0.<0 ~z
OZ ~ w WELL DIAGRAM CL

O LITHOLOGIC DESCRIPTION

~ts
--,::0 CL E ci~we- ",0 "~ 0 (Jj o

50-51 ft. -'2- .... ~ ...... black laminae appear below 48 ft.

.=.' ~-' --- -- --

= -- 53- 55-iCCLAYSTONE; "Interbeds very dark gray (10YR 3/1),
..~ .. , -- black coal seam 1 inch thick.

55-56 ft. t:!'i: .E. -. ... -.
55-59~ANDSTONE;meaJumgrained, hard, derlse,' massNe,-.=.=. light gray (7YR 7/0). Note: water level @ 11.35 fl.=.,

-'
59-64 (to SHALE; blackcarbonaceous, wlth-coal seam. -

--

1-60- 6490

5
.=..- ..

60-63 fl =.-. =.
r-. =.. ' -

64-65 ft. ~ ..
......

6~-65"flS:ANDSTONE;-medium grained, d<'l._~~_gr~y (2.5YN 4/0L_.= ..
~-'--'-'-'65-66 fl :- 6S:Stfft-:-GlAYSTOf'IT:;-very dark gray brawn (10YR 312), very

vclastlc.
Total Depth 66.0 ft.

1-70- 6480-

f--80- 6470

f--90- 6460

f--1OG- 6450

H1G- 6440
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MONITORING WELL COMPLETION LOG DUR02·0905

LITHOLOGIC DESCRIPTION

at cotn enos or screen.

DATE DRILLED 10/25/2000 to 10/31/2000
SURFACE ELEV. (FT NGVD) 6468.55
TOP OF CASING (FT) ~64"7",0",.5,,,7~ _
MEAS. PT. ELEV. (FT) ~64C'7""0,,,.5,,-7 _
SLOT SIZE (IN) ~0",.0",2,,-0 _
BIT SIZE(S) (IN) 6"'.0'-- _

DRILLING METHOD ..cR"'0o;;TCf.A:';S"'O"'N"I"C _
SAMPLING METHOD -"G"'R"'A"'B'-- _
DATE DEVELOPED =::;-- _

WATER LEVEL (FT BGS) ;-;:;- _
LOGGED BY Goodknight, C.
REMARKS Drilled to: 87 It on 10/25; 137 ft on
10/28, and competed on 10/13 in lower part of POint
Lookout SS fm (in silty shale, fractured). Centralizers

PROJECT UMTRA GROUND WATER NORTH COORD. (FT) 1224577.46
LOCATION DURANGO, CO EAST COORD, (FT) 2308640.03
SITE DURANGO RAFFINATE PONDS HOLE DEPTH (FT) ----!1!'.87~.0~0c_-

WELL NUMBER 0905 WELL DEPTH (FT) -'1"'72"'.0"'0'--__

WELL INSTALLATiON INTERVAL (FT)
SURFACE CASiNG:
BLANK CASING: 2 In. PVC Sch 40 ·2.02 to 161.5
WELL SCREEN: 2 in. Vee Wire Wrapped 161.5 to 171.5
SUMP/END CAP: 2 in. PVC Sch 40 171.5 to 172.0
SURFACE SEAL:
GROUT: Enviroplug 0.0 to 150.0
SEAL: Bentonite Pellets 152.2 to 156.0
UPPER PACK: 30-70 Silica Sand 156.0 to 157.9
LOWER PACK: 10-20 Silica Sand 157.9 to 187.0

I:J 0 sf:'! 9 e- o.> '1'",e-(9 >(9 UJ Z
0.<0 ~z

OZ --' UJ WELL DIAGRAM 0.0

~!;
..J::J 0. e-

iii--'W!; <0O '" X ,----
o "' UJ

~ o<n

0-6 ft. FILL; silty sand (very fine grained) with 5% small rock
fragments, very dark brown (10YR 212), slightly plastic. Some brick
pieces at 5.0 to 6.0 fl.

_._._._.. -25-33 fl. SlLTSTONE; i:ifigh"ify"calcareous, medium gray (N5), firm,'·
only slightly weathered. Vertical, limonite-coated fractures at 27.0
to 28.0 ft. From 28.0 to 30.0 ft., fractures are vertical in very fine
grained sandstone filled with calcite, some horizontal fractures
coated with limonite.

-

-
6460

-10-

~
~
~

6450

-20-

~
23-24 ft. ~~

6440-

f-30- 29-30 ft, ]£

C:: ...:::'::.
C::::-::::'::.
c:::::::::
~.:C::::-.:'

'~'.I.¥.I.

:-:'!4'~~.!

~.,.:.:.,

6-12 ft. SANDY SILT (ML); very fine grained sand, very dark gray
(10YR 3/1), slightly to moderate plasticity.

12-16 ft. SILTY SAND (SM); very dark grayish brown (1OYR312),
some reddish and tan weathered rock fragments.

16-18 fl. GRAVEL (GP); tittle fine material, gravel and cobbles of
mainlv oranite.
18-187 fl. P,?!NT LOOKOUT SANDSTONE:
18-25 ft. SHALE; mottled, mosUyweathered shale and siltstone
bedrock, upper part of Point Lookout formation. Colors range from
dark yellowish brown (10YR 4/2) to dark yellowish orange (10YR
6/6).

35-36ft_

33:187 ft. SHALE; some aftern'atingsiltstone and v-ery"fine grained
sandstone beds throughout, wavy beds are due to some
bioturbation, some fossils present, trace of carbonaceous material.
Very fine grained sandstone is lighter-medium light gray (N6).

6430-

r-40-
40-41 ft. shale beds are horizontally fractured.

45 fl. layer has calcareous siltstone and is medium gray (N5) in
color. Some limonite blotches at 46.0 to 47.0 ft.
47-57 fl. siltstone and silty shale beds alternate; siltstone is
lighter-medium light gray (N6) to light gray (N7) and silty shale beds6420-

49-50 ft ~:--..."\'
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MONITORING WELL COMPLETION LOG DUR02·0905

PROJECT UMTRA GROUND WATER WELL NUMBER 0905

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/25/20001010/31/2000

Continued from Previous Page
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OZ ~ UJ WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION

~ts
~:J a. I- ;:;~

UJf- coO " x
o -c UJ o!S "' , are darker-medium gray (N5). Siltstone layers comprise only

-10-20%. Bedding is unevenand lenticularwith some bioturbation,
slightly calcareous.

~
57-B7 ft. Only 6.0 ft. recovered. Loss occurred probably in 63.0 to

6410- 67.0 ft. interval in softer drilling. Shale recovered in bit a167.0 ft.

f-60- was highly fractured (high angle).
60-61 ft. ~

~
67-76 ft. mostly shale or silty shale, medium gray (N5), Fossil

6400- burrowing (worms) in places.

f-70-
~

74-75 fl & ~
Enviroplug

76-77 ft. layer is disrupted (small fault), bedding is possibly soft
sediment deformation. Below 77.0 ft., layer becomes mainly shale

6390- or silty shale, medium gray (N5)

f-80-

82-84 ft. layer has flattened fauna (pelecypod rossltj-preservatlon
8,.... fl ]'£ of pelecypods by calcareous material (aragonite).

84-92 ft. layer is mostly silty shale.

6380-

f-90-

92-93 ft. fracture (70 degrees), healed, no void space. Scattered

~
fossils are present below 93.0 lt..

96-97 ft. JE~
6370- ~ ~

HO(}-- ~ PVC Sch

~
40 100-107 ft. layer becomes more silty, medium gray (N5) in color,

few fossils, and slightly calcareous. Trace of fine pyrite.

10S-106ft. JE~-

8360-

H1(}--

~
110-130 ft. horizontal fracturing increases, some thin, lighter
colored siltstone layers at - 110.0 ft. Fine pryrite becoming more
abundant along some bedding planes (as a replacement of trace

h'ii.'iC'feC U.S. DEPARTMENT OF ENERGY PAGE 2 OF 4 0412012001-er5 GRAND JUNCTION OFFICE, COLORADO



MONITORING WELL COMPLETION LOG DUR02-0905

PROJECT UMTRA GROUND WATER WELL NUMBER 0905

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/25/2000 to 10/31/2000

Continued from Previous Page

I:::i' 0
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Oz ~ ill WELL DIAGRAM 0. 0 LITHOLOGIC DESCRIPTION...J:::> a.
~:g~ wI- ",0 " c:i~

0 « o!S (f)

114~115fl & carbonaceous material).
115 It. layer is mainly silty shale.

6350

1-120-

~

125-126 ft. 125 fl. layer has trace of pyrite coating along surface of small
pelecypod, calcareous.

6340

1-130-
130-135 fl. bioturbation becoming more pervasive. Calcareous
replacement of fossils as well as by pyrite, trace carbonaceous
materlal.

135-136 fl :::lE

6330 ~1-140-

I
139 ft. some horizontal fractures and voids.f::\ 140-147 ft. layer becomes medium gray (N5), trace of
carbonaceous material. Calcareous replacement of fossils, shale
only slightly calcareous.

147-157 fl. increased horizontal fracturing only 7.0 ft recovered.
6320- trace of pyrite, no inclined fractures.

1-150-

1'1 ::.: 150.0-152.2 ft. Centralizer: FlIter Pack 30-70 Sand.

S""'
153-154 ft. I-- Bentonite

Pellets

3Q...70

(/.:~ Silica 157-167 ft. only 6.0 ft recovered. Horizontal fracturing continues
6310-

:< Sand
.". . through interval. Continued silly shale with sparse fossils replaced

1-160- ....•. . by calcareous material (aragonite).

L.· . 10-20
l----- Silica

Sand

0.020"
Wire

6300-
Wrap 167~177 fl. only 7.0 fl. recovered. Less horizontal fracturing and

IJ'E .: increased high angle fractures with small amount of void space,

~170- 169-170 ft. high angle fracturing at -170.0 fl. 45 degree hackly uneven
fracture at 169.0 fl. 60 degree fracture at 176.0 fl. Continued silty

-
.:L....J- .. shale.

- .. " .' ~. :.... '.:.:
.. . .

.. ' .'

<> -,
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MONITORING WELL COMPLETION LOG DUR02-0905

PROJECT UMTRA GROUND WATER WELL NUMBER 0905

SITE DURANGO RAFFINATE PONDS DATES DRILLED 10/25/2000 to 10/31/2000

Continued from Previous Page
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~!;.
...JZ ...J:::> 0.

~ ~~w!;. coO "o -c UJ (9
so

6290-

In:
.... ....... 177-187 ft. only 8.0 ft. recovered. Less amount of horizontal

Hao- 179-180ft fracturing, no high angle fractures noted. Continued silty shale.
layer is considered the lower part of the Point lookout Sandstone..... formation, near the transition 10the upper part of the Mancos Shale .

.. :.'::
6280

Total Depth 187.0 ft.

f-190-

6270

1-200-

6260

r210-

6250

220-

6240-

r23o-

6230

1-240-
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