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EXPLANATION OF SYMBOLS AND TERMS
ON 881 HILLSIDE-1987 BORING LOGS

SAMPLE TYPE
Z Split Spoon

NC Core

// / Continuous Drive
GRAPHIC LOG

Lignite

STt Clay or Claystone or Shale

e i

Clayey Sand or Sandy Clay

Clay and Gravel

Gravel

Sand and Gravel

Sand or Sandstone

Silt or Siltstone
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Location

Coordinates N35145.6 E20540.6

Total Depth 14.87'

Boyles Bros.

LOG
OF

Rocky Flats Plant; 881 Hillside

BOREHOLE

Borehole/Well No. 1-87

Ground Surface Elevation 5992.35'

Water Level Encountered 11.75'

N

Statie 2981.29' tgezaf/g%;
R. Sharp

Drilling Company Dritler
Date Drilled May 8, 1987 Helper A. Shade
Drilling Method Hollow Stem Auger Drilling Fluig Nope A/
Logged By K. D. Holliway Checked By
Geologist

Comments et

s /8 /L

R /e /88 Sampies Collected or

°°Qo o&"o :G‘; Lithologic Description Other Tests Pertormed
—— U - —

.~ ipstumseny o
AdiCano 7o
- 0.0-4.0' - Sample. Recovered 1.65/4.0' = 41%.
CLAY: dark yellowish brown (10YR 4/2); occasional

 quartzite cobbles and gravel; unconsolidated; damp

to moist.
=3

[ 4.0-7.5' - sample. Recovered 3.0/3.5' = B86%.
| CLAY: same as above; dark yellowish orange
(10YR 6/6) stains common; damp to moist.

b 7.5-12.5' - Sample. Recovered 1.15/5.0' = 23%.
6.85-7.35': CLAY: same as above -

b 7.35-7.50': Lost core.

7.50-8.20': CLAY: same as above; trace sand
" (2.0-1.58); very pale orange (10YR 5/4);
subrounded; moderate reddish brown (10R  4/6)
3 stains; moist.

8.20-8.70': CLAY: moderate brown (5YR 4/6) to
[ moderate yvellowish brown (10YR 5/4); weathered;

L od L o
- -l
-r -
L -

— 20

L unconsol idated; moist.

8.70%: COBBLE; quartzite; dusky yellowish brown
+ (10YR 2/2); clay matrix.

8.70'-11.75': Lost core. #

—

HNu Background = 0.3ppm.
No OVA readings.

No readings above
background.
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Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Drilling Company
Date Drilled

Water Levei Encountered

Borehole/Well No. _1-87 (cont'd.)
Ground Surface Elevation

Dritling Method

Static
Driller
Helper
Orilling Fluid | yivi

Logged By

—
—

Checked By
Geologist
CEAI/‘Y:ni‘gor
Comments \\/ .
S N &
o/ Ta /80 Samples Collected or
oo /80 /&R Lithologic Description Other Tests Performed
Q« (; g 0,.&
- 20
- -+ 4 ARAPAHOE FORMATION
11.75-11.87": SANDSTONE: pale yellowish
-+ -+ 4 orange (10YR 8/6) to dusky yellowish brown
(10YR 2/2); clayey; weathered; moist to wet.
-+ <+ ~ 11.87-12.50': CLAYSTONE: Light olive gray (5Y
5/2); weathered; trace of iron staining; moist to
- -’ L 2 Het'
- 25+ -+ T 12.0-15.0° - Sample. Recovered 3.25/2.0' = 108%.
CLAYSTONE: light olive brown (5Y 5/6); trace
T T T caliche; trace dark yellowish orange iron staining
(10YR 6/6); weathered; moist to wet.
TOTAL DEPTH: 14.87!
-_ L o4 L
- - - ;
— 30 - -~ -
-pw -’ 2
—— 35-- L 3 -
- L -
- - -—
- 4

Page




WELL
COMPLETION
INFORMATION

Locstien ROCKY FIATS PLANT 881 HIIISIDE Well No. .97
Coordinates N3B145,5071 F20540 506 Elevation: Ground Surface S0, 3R’
Total Depth: went 12,08’ Top ef Casing __5934,23'

Borenete 4. 57’

Fermation of Completion RockY Fiars ALLWIUM
Casing Materiat ScH.5, Type 31R, TF.] STAINLESS Casing Diameter 2Y 1D

Screea Material _0,010" WIRE WRAP, IYPE STEEL Surtace Casing ter 57 _JD
Date Installeg _MAY ], 1087 6, STAINLESSApprov.d By

instailled B _K.D. HQLLIWAY : STEEL ) Site Manager
alle y Geologist ’ E /L__—-———\
4 CEAR?P .lﬂl%
Comments '
(g
Top ot Casing 1.86'
Ground Surface _
777777777 l//// ’7_ITII1II'III
Surface Seal - |Surface Casing
Material: 2.0 |pepth (1.
PQRTLAND TYPEJCAMENT
gun'cco B
s
2.04 L:notu (1¢.)
Borehole
Diameter:
'Z 5"
:on:onlto
0'98 L::'ﬂ! (re.)
F":" Material: — Top of Screen Depth: 3,38’
SAND
Well Total
Filter Pack 12,08 |[Depth (1t.)
9,06 Length (ft.)
Ecn:: Borehole
eng Total Depth
815 {(re) 14,87 (1t.)
- "‘ A
2,08'F
Back{til
2‘79 L::gth (ﬂ%'87l

Backtill Materiat /8" VoLCIAY BENTONITE PELLETS




WELL _1-87
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME JAPPEARANCE COMMENTS
9:00 TD = 13' 6 3/4"
5/11/87 j A.M. —_— —_— ———— H20 level - dry




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER WATER
WELL G. S. TOC STICK BELOW DEPTH v SURFACE
NUMBER DATE ELEVATION  ELEVATION UP TOC BELOW TOC ELEVATION
0187 06/24/87 5992.35 5994.23 1.88 13.71 12.94 5981.29
08/04/87 5992.35 5994.23 1.88 13.71 -1.00 DRY
09/02/87 5992.35 5994.23 1.88 13.71 9.80 5984 .43
09/29/87 5992.35 5994.23 1.88 13.71 12.70 5981.53
11/09/87 5992.35 5994.23 1.88 13.71 10.80 5983.43
12/21/87 5992.35 5994.23 1.88 13.71 10.40 5983.83
01/11/88 5992.35 5994.23 1.88 13.71 10.10 5984.13
02/04/88 5992.35 5994.23 1.88 13.71 10.22 5984.01



INDEX OF DATA

Boring No.: 2-87/BH3-87

Completed as well? Yes

Data in File

_X__ Log of Borehole

__X  Well Construction Summaries
_X  Well Development Summaries

X__ Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; 881 Hillside
Coordinates N34725.8 E20819.7
Total Depth _16.0'

Drilling Company _Bovles Bros,
Date Drilled May 19, 1987
Dritlling Method _Hollow Stem Auger

Logged By K. D. Holliway
Geologist

Comments

Borehole/Well No. 2-87/BH3-87
Ground Surface Elevation 2330.56
Water Level Encountered 2.45'

Static 5929.59" ((0/3‘}/87
Driller A. Shade =
Helper I- Merritt
Drilling Fluid None
Checked By >

at.df('%o,
m. I;ﬂbcr
y‘i Manager

~

Sampies Collected or
Other Tests Performed

g K4
a/ 9
° .i§ Lithologic Description
L)

em—

-

- COLLUVIUM (DISTURBED)

HNu background
QVA background

1.0.
0.0.

= 0-2.0' - Sample.

Recovered 0.6/2.0' = 30%.

0.0-0.5': CLAYEY SAND: dark yellowish brown (10YR

- 4/2); occasional quartzite cobbles; grass & roots;

damp. ‘

™ 0.5': COBBLES: quartzite; 2 1/2% diameter.
0.6-2.0': CLAY: dark vyellowish brown (10YR 4/2);

i trace sand (2.5-3.0 P); occasional quartzite

cobbles; damp to slightly moist.

[ 2.0-7.0' - Sample. Recovered 4.75/5.0' = 95%.
SANDY CLAY: moderate yellowish brown (10YR 5/4);
occasional quartzite cobbles; trace caliche;
weathered; 3.5-4.0 9; moist to wet.

7.0-12.0' - sample. Recovered 4.25/5.0' = 85%.
7.0-8.75': same as above.

0.0-8.75': Composite
Sample: BH03870009,
BHO3870204- VOAs only.

2445-390" wATER.
TablesSang@la ]
S HO3B70a LT

5.0': Field Screening
Sampte:r HNu=1.0; OVA=0.0.

7'15.:'8'75-; an"‘u;d& i
5;4“63' le
QHO'DE7090T

ARAPAHOE FORMATION
8.75-11.0': SANDY CLAYSTONE: light olive gray (5Y
5/2) to light olive brown (5Y 5/6); weathered;
trace caliche; iron staining & Limonite nodules;
moist. L

11.0-16.0' - sample. Recovered 5.2/5.0' = 104%.

CLAYSTONE: Llight olive gray (5Y 5/2); weathered;
| trace sand; caliche & Llight brown (5YR 5/6)
"1 mottles; fractured; moist.

10.0': Field Screening
sample: HNU=1.0; OVA=0.0.
11.75-13.25': Bedrock
Sample: BHO387128R.

15.0': Field Screening
Samptes HNu=1.0; OVA=0.0.

-+ TOTAL DEPTH: 16.0!

Page 1 of 1




WELL
COMPLETION
INFORMATION

Location BocKY FiaTs PLANT 831 Hil)SIDE weli No. _2-87
Coordinates N34725 7568 E20819 /497 Elevation: Ground Surface j % 56
Tote! Depth: weit 3.32' Top of Casing __59%2.63'

Borehoele 16.0°
Fermation of Completion _COLLUVIUM
Casing Material SCH.5, Type 316, TF.] SI'AIgTE Casing Diameter _2” 1D

Screen Material(.010" WIRF WRAP, I!E Surtface Casing

Date Instalieg May 20, 1987 316, STAINLESSApproved By

Installed By _K..D._%J.UJML* STEEL
eologist

Comments
Top of Casing 2,0’
Ground Surface
TI7TTI7 7 7737777 ///rl rerTT'W""'T"T
Surface Seal // i Surface Casing
Material: _ // 2.0 Depth (ft.
PorTLAND. TyRE 1 CEMENT] /
:wf'lco / -
2.0 JCengtn (1t.) /
Borehole
Diameter:
Z SII

:on:oulto
0'5 L::gth (1t.)

Filter Materisl: —

Yop of Screen Depth: 3 77/

Well Total
9,3 Depth (ft.)

Filter Pack
6.82 |[Lengtn (1t.)

fcro:: :onholo
eng otal Depth
5.8 (ft.) 16.0 (1t.)
4 9:32 "'.:-.:.'-::.:
Backfill
6.63 |Lengtn (11.16.00
Backfill Materiali 3/8” VoI Cl AY BENTONITE PELLETS



WELL DEVELOPMENT SUMMARY

WELL 2287

DATE | TIME| METHOD VOLUME |APPEARANCE COMMENTS
Pump having difficulty
5/27/87110:30] Pumped 5.3L Verv muddy | pumping due to thickne
5/27/87}10:30] Pumped 5.3L Very muddy Pump having difficulty
5/27/87110:30 Pumped 5.3L Very muddy Pump having difficulty
mud
5/28/87| 8:49 | Pumped 5.3L Clear No
Mostly
5/28/87} 11:23 pumped 5.3L clear Some mud at bottom
Mostly
5/28/87 13:40 Pumped 5.3L clear Some mud at bottom
Mostly
5/28/87) 15:374 pumped 5.3L clear Some mud at bottom
Mostly
5/24/87 9:24 } Pumped 5.3L clear
Mostly
5/24/87 9:24 | Pumped 5.3L clear




2-87 P-test

6-15-87

Time
(min)
0

025
.5

1.

2.

O LLILD O

94
100
120
133

133.25
133.5
134
134.5
135
135.5
136
137
138
139
141
143
145
147
148
153
155
158
163
168
233

Recovery Depth to

Time
(min)

e N
oo

[

[N
L]
o eLLID O

Water
(feet)
3.41
3.46
3.54
3.71
3.86
4.00
4.14
4.26
4.51
4.73
4.95
5.35
5.76
5.96
6.13
6.41
6.53
6.64
6.81
6.97
7.05
7.12
7.33
7.64
7.83
8.02
8.35
8.59
9.00
8.10
9.00
9.53
10.71
11.61
11.58
11.51
11.37
1l1i.22
11.08
10.92
10.77
10.49
10.23
9.98
9.60
9.27
9.09
8.92
8.85
8.50
8.39
8.21
7.96
7.71
5.12

Draw-

(feet)
.00
.05
.13
.30
.45
.59
.73
.85

1.10
1.32
1.54
1.94
2.35
2.55
2.72
3.00
3.12
3.23
3.40
3.56
3.64
3.71
3.92
4.23
4.42
4.61
4.94
5.18
5.59
4.69
5.59
6.12
7.30
8.20
8.17
8.10
7.96
7.81
7.67
7.51
7.36
7.08
6.82
6.57
6.19
5.86
5.68
5.51
5.44
5.09
4.98
4.80
4.55
4.30
1.71



400

330

300

s
yail

7-81
Time {min)

6-10-87
15 20

100

e w

> o ~t Lo (o]
] 1 ] 1

(34) wmopmeoad

~-10



02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE  WATER WATER
WELL G. S. TOC STICK BELOW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION UuP TOC BELOW TOC ELEVATION
0287 06/15/87 5930.56 5932.63 2.07 11.15 3.41 5929.22
06/24/87 5930.56 5932.63 2.07 11.15 3.04 5929.59
07/08/87 5930.56 5932.63 2.07 11.15 2.20 5930.43
08/06/87 5930.56 5932.63 2.07 11.15 3.40 5929.23
10/05/87 5930.56 5932.63 2.07 11.15 3.50 5929.13
11/03/87 5930.56 5932.63 2.07 11.15 0.70 5931.93
12/16/87 5930.56 5932.63 2.07 11.15 1.00 5931.63
01/09/88 5930.56 5932.63 2.07 11.15 1.50 5931.13



INDEX OF DATA

Boring No.. 3-87BR

Completed as well? Yes

Data in File
X _ Log of Borehole
X  Well Construction Summaries

X  Well Development Summaries

X  Hydraulic Conductivity Test Data
and Results

X Packer Test Data and Results

X__ Water Level Data’
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LOG
OF

BOREHOLE

Location Rocky Flats Plant: 881 Hillside
N34723.3 E20847.6
117.0°'

Coordinates
Total Depth

Drilling Company Bovles Bros,

Date Drilled May 15, June 1, and June 2, 1987

Drilling Method 90.C5-591§.6' }%{I}%%SESIEeAuger

Logged By x. D Holliwvav: J. B. Bergman
Geologist

Comments

CEARP
Surface casing set to 52.75' on May 15, 1987 by K. D. Holliwav/)

Borehole/Well No. 3-87BR

Ground Surface Elevation 5930.58'

Water Level Encountered 6.5',16.1',19.8"
A Statie _5851.09'

Driller _A. Shade: P. Bushkovski

Helper D. Jarvie; M. Depew

Drilling Fluid Q.0-50.6': None: 50.6-117.0’

Checked By Wat

4

\.'
§ Lithologic Description

Samples Collected or
Other Tests Performed

trace sand; damp to moist.

= (5YR 2/2).

caliche; moist & wet.

N COLLUVIUM (DISTURBED)

- 0.0-2.0' - sample. Recovered 2.2/2.0' = 110%.
CLAY: dark yellowish brown (10YR 4/2) to grayish
- brown (5YR 3/2); unconsolidated; trace quartzite
cobbles; grasses and roots; damp to moist.

2.0-6.0' - sample. Recovered 4.15/4.0' = 104%.
CLAY: same as above; no vegetation; trace caliche;

6.0-11.0* - sample. Recovered 4.95/5.0' = 99%.
6.15-9.45';: CLAY: same as above; sandy

(2.0-2.5 §); grayish orange (10YR 7/4).

L 9.45-11.0': CLAY: moderate yellowish brown

(10YR 5/4); trace dark yellowish orange (10YR 6/6)
= stairs; trace quartzite cobbles; (1/4' diameter);
subrounded. Fe nodule at 10.6'; dusky brown

ARAPAHOE FORMATION
11.0-16.0* - Sample. Recovered 5.1/5.0' = 102%.
T AT -
SANDY CLAY: moderate yellowish brown (10YR 5/4) ]j
with darky yellowish brown iron (10YR 6/6) stains;
some quartzite pebbles throughout; damp.

A4
16.1-21.1' - Sample. Recovered 5.1/5.0' = 102% 2/43/§&
16.1-20.0': CLAYT grayish orange (10YR 7/4); trace
> sand and occasional quartzite cobbles; trace

HNu backgroud = 0.2.
No OVA readings.

No readings above
background.

%)
A23/58

7&

Page 1 ot 05




Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Drilling Company

Date Drilled

Water Level Encountered

Borehote/Well No. 3-87BR (cont'd.)

Ground Surface Elevetion

Drilling Method

Logged By

Checked By

Geologist

Comments

Static
Drilier
Helper
Drilling Fluid 4 /

ite Manager

. i.‘-“‘CEA}Vynnnﬂr
e

Lithologic Description

Ssmples Collected or

Other Tests Performed

20.0-21.2%: CLAYSTONE: light olive gray (5Y 5/2);
trace caliche; weathered; reworked bedrock; moist
to wet,

21.1-26.1' - Sample. Recovered 1.9/4.9' = 39%,
21.2-24.2': Lost Core.

24.2-26.1%: SANDY CLAY: dark yellowish brown

(5Y 5/2) with light brown (5YR 5/6) stains; sand
3.5-30 9; weathered; dry.

26.1-31.1' - sample. Recovered 5.0/5.0! = 100X
26.1-28.0': CLAYEY SAND; grayish brown (5YR 3/2)
with tight brown (5YR 5/6) stains; weathered;
slightly damp.

28.0-28.1': SAND: Grayish orange (10YR 7/4); trace
iron stains; 3.5-3.0 0; weathered lens; slightly
danp.

28.1-30.2': CLAYEY SAND: dark yellowish orange
C10YR 6/6) to light olive gray (5Y 5/2); to tight
olive gray (5Y 5/2); very fine-grained gand;
weathered; slightly damp. Clay lens at 29.1-29.3;
olive gray (5Y 3/2) with 30X dark yellowish orange
(10YR 6/6) stains; weathered.

30.2-31.1': SAND: grayish orange (10YR 7/4); trace
clay w/iron stains; 3.0-2.50; consolidated;
weathered; slightly damp. :

31.1-35.1' - sample. Recovered 3.61/4.0' = 90X.
CLAYSTONE: dark yellowish orange (10YR 6/6) with
light brown (5YR 5/6) stains; limonite nodules -
grayish brown (5YR 3/2); weathered; damp.

S —
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LOG
OF
BOREHOLE
Location
Coordinates

Total Depth

Borehole/Well No. _3-87BR (cont'd.)
Ground Surface Elevation

Water Level Encountered

Static
Drilling Company Drilier
Date Drilled Helper
Orilling Method Drifling Fluid _\ ”4
Lo
$9ed By Checked By
Geologist ite Manager
CEAR nager
Comments

Lithologic Description

Sampies Collected or
Other Tests Performed

35.1-40.1 - Sample.. Recovered 2.
35.1-36.1: CLAYSTONE: olive gray (5Y 3/2); some
light brown (5YR 5/6) stains; weathered; wet.
36.1-36.9: CLAYSTONE: light olive gray (5Y 5/2);
weathered; dry.

36.9-38.4: CLAYEY SAND: light olive gray (5Y 5/2);
some iron stains; weathered; dry.

41.1-46.1' - Sample. Recovered 5
41.1-44.1': SANDY CLAY: olive gray (5Y 4/1) with
- 30% iron stains light brown (5YR 5/6) in
fractures; grading to claystone; weathered; very
fine-grained sand; dry to slightly damp.
44.1-46.1: CLAYSTONE/SILTSTONE: dusky yellowish
brown (10YR 2/2) to olive gray (5Y 3/2); iron
stains (20-30%); dry to slightly damp.

46.1-51.1 - Sample. Recovered 5.
46.1-47.0: CLAYSTONE/SILTSTONE: same as above.
46.2-46.35': SILTY CLAY LENS: moderate yellowish
brown (10YR 5/4); iron staining.
47.0-51.1': CLAYSTONE: olive btack (5Y 2/1) with
trace iron stains.

52.0-56.0': Sample. Recovered 0.

56.0-57.0' - Sample. Recovered 4
RQD = 4.75/4.75 = 100%. CLAYSTON
(5Y 3/2); unweathered; no stains; consolidated;
homogenous; dry.

3/5.0" = 46%.

.0/5.0" = 100%.

3/5.0' = 106%.

0/4.0' = 0%.

.75/1.0' = 475%.
E: olive gray

Page 3 of 6




LOG
OF

BOREHOLE

Location

Coordinates
Total Depth

Drilling Company
Date Drilled
Drilling Method
Logged By

Geologist

Comments

Borehole/Well No. _3-87BR (cont'd.)
Ground Surface Elevation

Water Level Encountered

Static
Driller
Heliper
Orilling Fluid ___ /.

Checked By

C?:/ﬁj Manager

< & ®
S /Sa /80
@
I ".‘;a.‘ Lithologic Description Other Tests Performed

Samples Collected eor

— o0

57.0-61.0' - sample.
RQD=4.0/4.0 = 100%.
moist.

61.0-66.0' - sample.
4 RQD=2.2/2.2' = 100%.

<+ 66.0-69.0' - sample.
RQD=2.8/3.0 = 93%.

to moist.

RQD=2.3/4.0 = 58%.

=T RQD=2.65/4.0 = 66%.

claystone.

RQD=3.1/4.7 = 66%.

T 66.0-68.8 - CLAYSTONE: same as above.
- 68.8-69.0: SILTSTONE: grayish brown (5YR3/2):
dense; angular cobbles and gravels; unsorted; wet

69.0-73.0' - sample.

69.0-70.0': SILTSTONE: same as above with few
calcareous pockets; damp .

70-73.0': CLAYSTONE:
organics; unweathered; consolidated; moist.

73.0-77.0' - sample.

73.0-73.9': CLAYSTONE: same as above.
T 73.9-74.8': SILTSTONE: grayish brown (5YR 3/2); Packer Test Interval #4:
dense; angular; well sorted; moist. 74.55'-84.20"

T 74.8-77.0': CLAYSTONE: same as (73.0-73.9')

77.0-81.0' - sample.
CLAYSTONE: same as above.

m—

Recovered 4.0/4.0 = 100%.
CLAYSTONE: same as above;

Recovered 2.2/5.0' = 44%.
CLAYSTONE: same as above. Packer Test Interval #5:
63.901-72.55!

Recovered 3.0/3.0' = 100%.

Recovered 4.0/4.0' = 100%.

olive gray (5Y 3/2), some

Recovered 4.0/4.0' = 100%.

Recovered 4.7/4.0' = 118%.

Page 4 of 6




Location

LOG
OF
BOREHOLE

Coordinstes

Total Depth

Water Level

Driliing Company
Date Drilled

Ground Surface Elevation

Borehole/Well No. 3=87BR_ {cont'd.)

Encountered

Drilling Method

Logged By

Checked By

Comments

Geologist

Static
Driller
Helper
Drilling Fluid _J{ [/

csur/u?’n.a'u

4

Lithologic Description

Sampies Collected eor
Other Tests Performed

—
—

T

(NN

- 90 4

THHHL RN

'l
h
\J

I

—100 A==2

89.0-93.0' - sample. Recovered 0.04/4.0!

81.0-85.0' - Ssample. Recovered 2.85/4.0' = 71%.
RQD=2.85/2.85' = 100%. CLAYSTONE: same as above.

85.0-89.0' - sample. Recovered 4.3/4.0' = 108%.
RQD=4.3/4.3" = 100%. CLAYSTONE: same as above;
lignite bed at 87.55-88.10'; black; horizontal
breaks; moist.

0%.

H

93.0-94.0' - sample. Recovered 4.85/1.0' = 485%.
RQD-3.9/4.85' = 80%. CLAYSTONE: olive gray
(5Y 3/2); organics; unweathered; consolidated,

wet.

94.0-97.0' - sample. Recovered 2.8/3.0* - 93%.
RQD-2.8/2.8' = 100%. CLAYSTONE: same as above;
moist.

97.0-101.5' - sample. Recovered 2.1/4.5' = 4T%.
R@D=1.3/2.1' = 62%. CLAYSTONE: same as above.

101.5-105.0' - sample. Recovered 4.7/3.5' = 134%.
RQD=4.0/4.7' - 85%.

101.5-103.1: CLAYSTONE: same as above.
103.1-105.0: SANDSTONE: pale olive (10Y 6/2); very
fine-grained; well sorted rounded; salt & pepper
look; silty; moist to wet.

Packer Test Interval #3:
88.20'-97.85!

Packer Test Interval #2:
97.85'-107.50"




3-87BR (cont'd.)

LOG
OF
BOREHOLE
Location Borehole/Well No.
Coordinates Ground Surface Elevation

Total Depth

Water Level Encountered

Dritling Company

Static

Drijller

Date Drilled

Helper

Drilling Method

Drilling Fluid o

Logged By

7/

Checked By ___

Geologist

Comments

CEA%inagor

N

£

Lithologic Description

Samples Ceollected eor
Other Tests Performed

< N ®

- N
& .: .f &/8e

VR [ v /I

- 109.0-113.0* - Sample.

113.0-117.0' - sample.

105.0-109.3* - sample. Recovered 2.5/4.0' = 63%.
RQD=1.3/2.5' = 52%.

105.0-106.3': SANDSTONE: same as above.
106.3-107.5': CLAYSTONE/SANDSTONE: interbedded:
olive gray (5Y 3/2); organic rich; dense; very

fine-grainéd; sorted sand; wet.

.

Recovered 3.8/4.0 = 95%.
RQD=3.25/3.8' = 86X. ;

109.0-110.3: CLAYSTONE: olive gray (5Y 3/2); trace
very fine-grained sand; few organics; moist to
wet.

110.3-110.8': SANDY CLAYSTONE: olive gray (5Y
3/72); 30% silt; trace organics; consolidated;
moist.

110.8-112.8': CLAYSTONE: olive gray (5Y 3/2); no
sand; consolidated; homogenous; moist.

Recovered 4.0/4.0 = 100%.

RQD=0.5/4.0' = 13%. CLAYSTONE: same as above.

Total Depth: 117.0!

Packer Test Interval #1:
101.267-110.91'.

= 120
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WELL
COMPLETION
INFORMATION

Location _ROCKY FLATS PLANT; 881 HILISIDE weit no. _3-87 BR
Coorainates N3U723,3325  FPQ0R147,5809 Elevation: Ground Surface DJ930,58'

Total Depth: .,."108.(1)' Top of Casing .ML
Borehele 1-17-OI

Fermation of Compietion ARAPAHOE FORMATION

Casing Materiat LH. 5, TYPE 316, TEJ STAINLESS Casing Diameter 2" I

Screen Material).010” WIRE WRAP, TYPE 316 EL Surface Casing piamater 5" I
Mﬂﬁ )/

Date Installed M STAINLESS STEEL Approved By Q
instaited By J- BERGMAN

Geologist
Comments

Top of Casing 2.0'

77 ,’,r,’_wr

Surface Casing

52.75 |pepth (rt.

Ground Surface
1777777777 ’fly

Surface Seal
Material:

PORTLAND TYPE I CEMENT
gurf.nco "
o8
99'30 Length (ft.)
Sorehole
Diameter:
“ll

:ontonuo q
°8
3.0 Length (ft.

Filter Materlal: —

Top of Screen Depth: “QI&Q'

Well Total

108.0 |pepth (rt.)

Filter Pack
5.9 Length (ft.)

tcu:: Borehole
eng Total Depth
4.% ] i) 117.0 (1t
o ]
B8 ktitl
8.75 [Length (1t: 0’
Backfili Materiali__/3" VOLCIAY BENTONITE PELLETS



WELL DEVELOPMENT SUMMARY

WELL 3-87BR

DATE TIME| METHOD VOLUME [|APPEARANCE COMMENTS
_ uddy; Lots
6/8/87 114:00{ BRailed 25L of sand Ioad = 4.9
Clear

6/9/8717:00 Bailed 8L Sand on bottom
6/10/87 }|7:45 Bailed 8L Clear Sand on bottom
6/11/8718:40 Bailed 9L Clear Sand on bottom
6/11/87113:40] Bailed 2L Clear Sand on bottom
6/12/87111:10( Bailed 6L Clear Sand on bottom
6/13/8718:30 Bailed 6L Clear Sand on bottom




3-87BR
06/18/87

Q = 11 1it/21 min

Recovery
Time
(min)

static

5

6

8
10
13
15
20
25
30
35
40
60
120
1040

Depth to
Water
(feet)

95.67

109.82
109.76
109.71
109.62
109.55
109.53
109.45
109.38
109.33
109.28
109.23
109.06
108.64
104.05

Draw-
down
(feet)

14.15
14.09
14.04
13.95
13.88
13.86
13.78
13.71
13.66
13.61
13.56
13.39
12.97

8.38



1500

/El
1000

N

5-878R
06/18/57
Time (minutes)

RN
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PACKER TEST ANALYSIS
WELL NQO. 3-87BR

ROCKY FLATS FLANT: 881 HILLSIDE JOB NO. 2029-17-02
DATE TESTED: &/4/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 62.90 - 72.5%5
MATERIAL TESTED: ARAFPAHOE CLAYSTONE
DEFTH TO WATER (FEET BELOW (6.S.): 79.35
8] L
K = sm———— e LN(~-=)
, 2(FPI) (L) (H) R

1ST P1/3 TEST

P2/3 TEST

G INJECTION RATE = 0.00001448 (FEET3/MIN)
L LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL 1S AROVE WATER TAELE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE FPRESSURE (IN FEET)
= 67.73 + .02 + 0.00 * 2.31 = 76.75

R = BOREHOLE RADIUS = 0.31 FEET
K = HYDRAULIC CONDUCTIVITY = 0.00000001 FT/MIN
K = 0.00000001 CM/SEC
@ = INJECTION RATE = 0.00115844 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = .65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEFPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)
= 67.73 + 5.20 + 12.50 * 2.31 = 101.80

BOREHOLE RADIUS = 0.31 FEET

o)
4

HYDRAULIC CONDUCTIVITY = 0.00000064 FT/MIN
K = 0.00000033 CM/SEC

X
W

2ND P1/3 TEST

Q INJECTION RATE = 0.00004344 (FEET3/MIN)
L LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL 1S ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 47.73 + 8.93 + 0.00 * 2,31 = 76.66

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000003 FT/MIN
K = 0.00000002 CM/SEC



PACKER TEST ANALYSIS
WELL NO. Z-87BR
ROCKY FLATS PLANT: 881 HILLSIDE - JOB NO. 2029-17-02

DATE TESTED: &/4/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 74.55 ~ B84.2
MATERIAL TESTED: ARAFPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 79.35

2(FPI1) (L) (H) R

18T P1/3 TEST
@ INJECTION RATE = 0.00000145 (FEET3I/MIN)

L LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)"
= 79.37 + 8.21 + 0.00 * 2,31 = 87.58

R = BOREHOLE RADIUS = 0.31 FEET

#

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN
K = 0.00000000 CM/SEC

P2/3 TEST
G = INJECTION RATE = 0.00020997 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET

TEST INTERVAL 1S AROVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)
= 79.37 + $.20 + 15.00 * 2.31 = 119.22

BOREHOLE RADIUS = 0.31 FEET

X
n

HYDRAULIC CONDUCTIVITY = 0.00000010 FT/MIN

2ND P1/3 TEST
@ INJECTION RATE = 0.00010860 (FEET3I/MIN)

L = LENGTH OF TEST INTERVAL = 9.465 FEET

TEST INTERVAL 1S ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)
= 79.37 + 8.56 + C.00 # 2,31 = 87.93

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000007 FT/MIN
K = 0Q.00000004 CM/SEC

--------
=
"



PACKER TEST ANALYSIS

WELL NO. 3I-87ER
l"OCKY FLATS FLANT; 881 HILLSIDE JOB NO. 2029-17-02
DATE TESTED: &/4/87 BY: J.E. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 88.20 - 97.85
l MATERIAL TESTED: ARAFAHOE CLAYSTONE
DEFTH TO WATER (FEET BELOW G.S.):  79.35
I Q L
I —— LN (~—)
2(P1) (L) (H) R

l 1ST F1/3 TEST
@ = INJECTION RATE = 0.00001448 (FEET3/MIN)

L = LENGBTH OF TEST INTERVAL = ?.65 FEET
l TEST INTERVAL IS BELOW WATER TAEBLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)
= 79.35 + 8.57 + 0.00 * 2,31 = 87.92

R = BOREHOLE RADIUS = 0.31 FEET

HYDRAULIC CONDUCTIVITY = 0,.00000001 FT/MIN
K = 0,00000000 CM/SEC

X
#

P2/3 TEST
Q INJECTION RATE = 0.00199107 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL 1S BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

- + GAGE PRESSURE (IN FEET)
= 79.35 + S.20 + 19.00 * 2,31 = 128.44

BOREHOLE RADIUS = 0.31 FEET

po
[

HYDRAULIC CONDUCTIVITY = 0.00000088 FT/MIN

K
K = 0.00000045 CM/SEC

2ND P1/3 TEST
2] INJECTION RATE = 0.00000145 (FEET3/MIN)

l L = LENGTH OF TEST INTERVAL = 9.65 FEET

]

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GABE PRESSURE (IN FEET)
= 79.35 + 8.21 + 0.00 * 2.31 = 87.56

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN
K = 0.00000000 CM/SEC



ROCKY FLATS

FACKER TEST ANALYSIS
WELL NO. 3I-B7ER
FLANT: 881 HILLSIDE JOB NO. 2029-17-02

DATE TESTED: &/4/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 97.85 - 107.30
MATERIAL TESTED: ARAFAHOE SANDSTONE

DEPTH TO WATER (FEET BELOW G.S.):  79.35
______________________ e
K= —mmmmemmem e LN (==)
2(PI) (L) (H) R

1ST P1/3 TEST

P2/73 TEST

@ = INJECTION RATE = 0.00023169 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ BAGE PRESSURE (IN FEET)
= 79.35 + ?.02 + 0.00 * 2,31 = 88.37

BOREHOLE RADIUS = 0.31 FEET

x
]

HYDRAUL IC CONDUCTIVITY = 0.00000015 FT/MIN
K = 0.00000008 CM/SEC

x
it

& = INJECTION RATE = 0.00203451 (FEET3I/MIN)
L = LENGTH OF TEST INTERVAL = ?.465 FEET
TEST INTERVAL IS BELOW WATER TABLE

HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE FRESSURE (IN FEET)
= 79.35 + L20 + 20.850 * 2.31 = 131.90

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000087 FT/MIN
K = 0.00000044 CM/SEC

2ND P1/3 TEST

G = INJECTION RATE = 0.00014480 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = ?.465 FEET
TEST INTERVAL IS BELOW WATER TAELE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 79.35 + 8.28 + 0.00 * 2,31 = 87.63

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000009 FT/MIN
K = 0.00000005 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 3-B7BR

ROCKY FLATS FLANT: 881 HILLSIDE JOB NQO. 2029-17-02
DATE TESTED: 6/4/87 By: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G5.S.): 101.2Z6 - 110.91

MATERIAL TESTED: ARAFAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 79.35

- s s = e . v — —— ———— - — .t —" o o U S T T ot W o S o s . S o T S ol DTV U S Mt e iy e S v oA S

2¢FI1) (L) (H) R

1ST PL/3 TEST
@ = INJECTION RATE = Q.00000145 (FEET3I/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS BELOW WATER TABLE '
HEAD = DEPTH TO WATER + GAGE HEIGHT
) + BAGE FRESSURE (IN FEET)
= 79.35 + 8.40 + 0.00 * 2,31 = B7.75

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN
K = 0.00000000 CM/SEC

P2/3 TEST TEST ABORTED
' @ = INJECTION RATE = 0.00000000 (FEET3I/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)
= 79.35 + 5.20 + 0.00 * 2.31 = 84.55

R = BOREHOLE RADIUS = 0.31 FEET

K = 0.00000000 CM/SEC

2ND PL1/3 TEST
@ = INJECTION RATE = 0.00000145 (FEET3I/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ BAGE PRESSURE (IN FEET)
= 79.35 + 8.64 + 0.00 * 2,31 = B87.99

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0,00000000 FT/MIN
K = 0,00000000- CM/SEC

' K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN



02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER WATER
WELL G. S. TOC STICK BELOW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION UP TOC BELOW TOC ELEVATION
0387 06/18/87 5930.58 5932.44 1.86 109.61 95.67 5836.77
06/24/87 5930.58 5932.44 1.86 109.61 81.35 5851.09
07/08/87 5930.58 5932.44 1.86 109.61 53.00 5879.44
08/06/87 5930.58 5932.44 1.86 109.61 48.60 5883.84
09/02/87 5930.58 5932.44 1.86 109.61 45.50 5886.94
10/05/87 5930.58 5932.44 1.86 109.61 90.20 5842,24
11/10/87 5930.58 5932.44 1.86 109.61 44.90 5887.54
12/16/87 5930.58 5932.44 1.86 109.61 44.80 5887.64
01/09/88 5930.58 5932.44 1.86 109.61 44.00 5888.44
02/04/88 5930.58 5932.44 1.86 109.61 43.95 5888.49
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LOG
OF

BOREHOLE

Location Rocky Flats Plant; 881 Hillside
Coordinates N34957.4 E21774.1
Total Depth 23.0Q°'

Drilling Company Bovles Bros.
Date Drilled Mayv 11, 1987

Drilling Method Hollow Stem Auger

Borehole/Well No. 4=87

Ground Surface Elevation 5909.79°

Water Level Encountered 5.0',20.4'

: Static _5904.17"'
priltler R. Sharp
Helper A. Shade

Drilling Fluid Nene

Y
A G0 dlo

Logged By K. D. Holliway Checked By __, - q
EEA'W"IQQ'I
Comments

N

< \? o
) < ~

.Q : Qe cﬁ‘.

o ® o O a Lithologle Description
& C; ) ‘:"~

Samples Collected or
Other Tests Performed

cobbles; moist to damp.

— =
/ 2.5-5.0' - Sample. Recovered 2.1/2.5' = 84%.
E - CLAY: dusky yellowish brown (10YR 2/2); to dark

/ - yel lowish brown (10YR 4/2); grass; small (up to

@); moist to damp.

wet.

subrounded; moist to wet.

COLLUVIUM

é‘r 0-2.5' - Sample. Recovered 2.33/2.5' = 93%.

CLAY: moderate brown (5YR 2/2); grass; very fine
. grained (4.0-3.5 8) sand; occasional quartzite

2"y quartzite cobbles; fine-grained sand (3.5-3.0

5.0-10.0' - Sample. Recovered 4.28/5.0' = B6X%.
SAND AND GRAVEL: moderate yellowish brown (10YR
5/4) to dark yellowish brown (10YR 4/2); some
sand; fine-grained (2.0-4.0 @); clay-rich; some
quartzite cobbles and pebbles; subrounded to
subangular; caliche (8.28-8.36') very pale orange
- (10YR 8/2) to grayish orange (10YR 7/4); moist to

10.0-13.0' - sample. Recovered 2.44/3.0 = 81%.
10.0-11.0 SANDY CLAY: moderate yellowish brown
(10YR 5/4); fine grained sand (2.0-4.0 8);
occasional quartzite cobbles and pebbles;
subrounded to subangular; clayey; moist to wet.
11.0-11.52: SAND AND GRAVEL: light brown (5YR
5/6); sand (2.5-2.0 @); quartzite cobbles;

t— —

HNu background =2.2.
No OVA readings.

No readings above
background.




Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Borehole/Well No. _4-87 (cont'd.)
Ground Surface Elevation

Water Level Encountered

Static
Drilling Company Drijller
Date Drilied Helper
Drilling Method Orilling Fluld _p p _— nd
Logged S A
9ged By ST Checked By _
eoclogis Wana'
CEARP Manasger

Comments {

Lithologlec Description

Samples Collected eor
Other Tests Performed

—
—

11.52-12.38 CLAY: light olive gray (5Y 5/2) with
patches of dark yellowish orange (10YR 6/6) iron
staining; quartzite cobble at 12.38; moist.

13.0-16.0' - Sample. Recovered 3.1/3.0' = 103%.
13.0-14.1; GRAVEL: dark yellowish orange (10YR
6/6); quartzite; angular; brown; sandy; clayey;
wet.

14.1-14.6: CLAY: dark yellowish orange (10YR 6/6)

-and light olive gray (5Y 5/2); auartzite cobble at

14.6; subrounded; moist to damp.

14.6-16.0; SANDY CLAY: moderate yeliowish brown
(10YR 5/4); quartzite cobbles and pebbles; sand
(2.0-2.50); moist to damp.

16.0-18.0' - Sample. Recovered 1.95/2.0 = 98%.
SANDY CLAY: moderate yellowish brown (10YR 5/4);
quartzite cobbles and pebbles; subangular; sand
(2.0-2.5 0); moist to slightly damp.

18.0-20.5; - Sample. Recovered 2.1/2.5 = 81%.
18.0-19.5; SANDY CLAY: dark yellowish orange (10YR
6/6); sand (1.5-2.0 0); quartzite cobbles and
pebbles; damp to moist.

— 35+ ¢
+ <4 ARAPAHOE FORMATION
- - 19.5-20.4': CLAYSTONE: light olive gray (5Y 5/2);
disturbed; weathered; slightly damp.
- -
b o 4-
— 4

Paae




LOG
OF
BOREHOLE
Location Borehole/Well No. _4-87 (cont'd.)
Coordinates ;i Ground Surface Elevation
Total Depth Water Levei Encountered
Static
Drilling Company Drijlier
Dste Drilled Helper
Drilling Method Drilling Fluld _§ A — yay,
Logged By Checked By
Geologist
Comments \\/
N N g
Qo :. Qe Sampies Collected eor
®e /oo /&L Lithotogic Description Other Tests Performed

20.5-23.5' - Sample. Recovered 2.5/3.0' = 83%.

- -+~ <4 CLAYSTONE: light olive gray (5Y 5/2); dark
yellowish orange (10YR 6/6) iron stains;
4+ + 4 weathered; wet at 20.5 to 20.65; damp to slightly

moist 21.2-22.01; and dry from 22.01-23.0.

TOTAL DEPTH: 23.0!

‘F - -
- - -+
- b d L od
- -}- -F

- -~ L o
- - L ol
- dL -

-+ -+~ -+
- -+ =
+ 4+ 4
4 4+ 4




WELL

COMPLETION

INFORMATION
Lecstion ROCKY FLATS PLANT: 881 HILlSIDE weit No. _U-&
Coordinates [NHI57,4079 E21774 116 Elevation: Greund Surface cqR, 79
Total Deptn: wein 1370’ Top of Casing _2911.81"

Berehele 23.09°
Fermatien of Complotion QLLUVILM

Cosing MateriatXCH, 5, TYPE 316, TFJ STAIQ{TESS Casing Diameter 2" ]D

Screen Material Wm Surface Casiag Q!

Date Installed MAY 12, 1877 16 STA”S{TESS Approved By ..’ !

Installed By _K..D,_tgu.um___
eologist

CEARP Man r
Comments _CENTRALIZER FROM 8,32-9.57' v/§

Top of Casing 1,08/

7 Illrllﬂlrlfl '

Surtace Casi
1.05 [Denth (1t “{’

Ground Surtace
777777777 'Il{

Surface Seal
Material:

%R"M@MW

Surtace

Sea!
2.0 I.::'th (re.)

Borehole
Diameter:

Z EII

Senteaite
1.10 [Seagtn (1t

Fiiter Material:

Top of Screen Depth: 351’

Well Tetal
19,70 |Pepth (tt)

Filter Pack

16.60 [Lengtn (1t.)

Screen Borehole
[]5.% ‘Length LS 0 Yotal Depth

(1¢.) (re.)

5.31 |canath (1t

Bsckiill uuum 3/8" VoLCLAY ONITE PELLETS




WELL 4287
WELL DEVELOPMENT SUMMARY
DATE | TIME| METHOD VOLUME |APPEARANCE COMMENTS
7:55 Muddy;
5/15/87|a.M. |Pumped 8.2L thick
7:55 Muddy; Pump having problems
5/15/87|A.M. | Pumped 8.2L thick pumping water
5/15/87 7:55 Muddy; Pump having more troub]
A.M. | Pumped 8.2L thick water getting thicker
. Clear at top Water got muddier on
5/15/87]13:00] Pumped 8.2L muddy-bottoh way down
Clear-top Water got muddy at
5/15/87]14:00] Pumped 8.2L nuddy-bottom|{ last foot only
8:15 Mostly Only muddy on very
5/18/87 A.M. Pumped 12L clear bottom
9:25 -
5/18/87 A.M. | Pumped 4L Clear
slightly }
5/18/87 11:15 Pumped 8.2L mudgy Y
5/18/87| 13:1q Pumped | 8.2L ﬁgiigmat Mud in last 2L
Mud in last foot of
5/19/87 14:1(d Pumped 8.2L Clear water




4-87 P-Test

06/02/87
Recovery Depth to Draw-
Time Time Water down
(min) (min) (feet) (feet)
0 15.13 .00
1.5 17.63 2.96
2 32.25 3.26
2.5 34.63 3.46
3 38.13 3.75
10 39.25 3.84
10.5 41.13 4.00
11 42.13 4.08
11.5 42.63 4.13
12 43.25 4.18
12.5 43.88 4.23
13 44.00 4.24
13.5 44.38 4.27
14 44.63 4.29
15 43.88 4.23
16 43.13 4.17
20 3 31.50 3.20
22 5 14.00 1.74
22.5 5.5 10.38 1.44
23 6 6.50 1.11
23.5 6.5 4,38 .94
24 7 3.75 .89
24.5 7.5 3.25 .84
25 8 3.00 .82
25.5 8.5 2.50 .78
26 9 1.50 .70
27 10 1.75 .72
28 11 1.50 .70
29 12 1.38 .69
30 13 1.13 .67
31 14 .88 .65
32 15 .63 .63
33 l6 .63 .63
35 18 13 .58
37 20 .00 .57
39 22 -.75 .51
44 27 -2.13 .40
49 32 -2.00 .41
55 38 -2.50 .36
60 43 -2.88 .33
65 48 -3.88 .25
70 53 -3.50 .28
71 54 -3.63 .27
76 59 -4,63 .19
82 65 -4,.38 .21



90

60

P-TEST OF 4-8/
06/02/87
Time (minutes)




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER WATER
WELL G. S. TOC STICK BELOW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION UP TOC BELOW TOC ELEVATION
0487 06/24/87 5909.79 5911.81 2.02 21.49 7.64 5904.17
07/08/87 5909.79 5911.81 2.02 21.49 6.50 5905.31
08/06/87 5909.79 5911.81 2.02 21.49 8.60 5903.21
10/05/87 5909.79 5911.81 2.02 21.49 10.00 5901.81
11/10/87 5909.79 5911.81 2.02 21.49 10.10 5901.71
12/16/87 5909.79 5911.81 2.02 21.49 10.00 5901.81
01/08/88 5909.79 5911.81 2.02 21.49 9.90 5901.91
02/04/88 5909.79 5911.81 2.02 21.49 8.28 5903.53
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Location

Rocky Flats Plant; 881 Hillside

LOG
OF
BOREHOLE

Coordinates _N35095.3 E21736.5

Total Depth 61.0'

Water Level

Drilling Company

Bovles Bros,

Dritier

Date Dritled May 22 and 27, 1987
U-00-23. 0"+ HOITOW Stem Auger

Drilling Method
Logged By

23+

M. D. Gard ;

Borehole/Well No.
Ground Surface Elevation 5927.76'

D. Jarvie; P. Bushkovski

5-87BR

Encountered NONE
Static ' !

Helper

T. Merritt; K. Martin

ors Drilling Fluid

J. B. Bergman Checked By

Geologist

0

Lithologic Description

Samples Collected eor
Other Tests Performed

COLLUVIUM (DISTURBED

0.0-2.0' - Sample. Recovered 1.2/2.0' = 60%.
0.0-0.8': TOPSOIL: moderate brown (5YR 4/4); clay;
sandy; abundant organics; moist.

0.8-2.0': CLAY: dark yellowish brown (10YR 4/2);
trace sand; some quartzite pebbles; weathered;
moist. : ‘
2.0-4.0' - sample. Recovered 2.0/2.0' = 100%.
2.0-3.9': CLAY: same as above.

3.9-4.0': CLAY: moderate yellowish brown (10YR
5/4); silty; moist.

4.0-8.0' - sample. Recovered 4.0/4.0' = 100%.
4.0-5.7': CLAY: same as above.

§.7-8.0: CLAY: moderate yellowish brown (10YR
5/4) abundant quartzite pebbles; silty; trace
sand; moist.

8.0-13.0' - Sample. Recovered 3.0/5.0' = 60%.
8.0-10.0': CLAY: same as above.

10.0-12.2: SAND: light brown (5YR 5/6): 1.0-1.5 p;
gravelly; moist.

me—
——

HNu background
OVA background

"
—
.
~

HNu rdg = 50 units on corq.
200 units over cuttings

ARAPAHOE FORMATION

12.2-13.0': CLAYSTONE: olive gray (5Y 3/2);
abundant limonite stains; fractured; moist.

Page




Location

LOG
OF
BOREHOLE

Coordinates
Total Depth

Drilling Company

Date Drilled

Drifling Method

Logged By

Drijlter

Borehole/Well No.
Ground Surface Elevation
Water Level

5-87BR (cont'd.)

Encountered
Static

Helper

Comments

Geologist

Drilting Fluid
Checked By

i
N /

CEAlPﬂnagor

A

Lithologic Description

Samples Collected or
Other Tests Performed

13.0-18.0' - sample. Recovered 5.0/5.0 = 100%.
CLAYSTONE: same as above.

18.0-23.0' - Sample. Recovered 5.0/5.0' = 100%.
CLAYSTONE: same as above.
23.0-27.0' - sample. Recovered 0.8/4.0' = 20%.

RQD= 0.0/0.8' = OX.

CLAYSTONE: light olive (10Y 5/4) with some light
olive brown (5Y 5/6) mottles; dense; some very
fine-grained sand at 23.5'; weathered; moist.

27.0-29.0' - Sample. Recovered 1.3/2.0' = 65%.
RQD = 0.75/1.3' = 58%. CLAYSIONE: light olive
brown (10Y 5/4) with commong)moderate reddish
orange (10Y 6/6) mottles; some fractures;
weathered; moist.

29.0-33.0' - sample.
RQD = 0.0/0.2' = 0%.

33.0-34.3' - sample.

RAD = 1.2/2.5' = 48X. .

Recovered 0.2/4.0' = 5%.
CLAYSTONE: same as above.

Recovered 2.5/1.3' = 192%.
CLAYSTONE: moderate olive

brown (5Y 4/4) with abundant moderate reddish
brown (10R 4/6) mottles; weathered; dense;
abundant FeO concretions; dry.

34.3-38.5! - sample. Recovered 0/4.2' = 0%.

e ——————

Packer Test Interval #3:
26.40'-36.05!"

24

Packer Test Interval #2:
36.054-45.70".

Paae 2 of 4
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LOG
OF
BOREHOLE
Location
Coordinates

Total Depth

Drilling Company

Date Drilled

Drilling Method

Logged By

Geologist

Comments

Borehole/Well No. >-87BR (cont'd.)

Ground Surface Elevation

Water Level Encountered

Static

Oriller

Helper

Drilling Fluid

Checked By é

St

°
/ Lithoiogic Description

Sampies Collected or
Other Tests Performed

—
—

38.5-40.2' - Sample. Recovered 1.7/1.7' = 100%.
RQD = 1.7/1.7' = 100%. CLAYSTONE: moderate olive
brown (5Y 4/4) with abundant ligh olive brown (5Y
5/76) mottles; homogenous; damp.

40.2-41.5' - sample. Recovered 0/1.3' = OX%.

41.5-44.5" - sample. Recovered 3.0/3.0' = 100X%.
RGD = 3.0/3.0t = 100%. CLAYSTONE: dusky yellow
(5Y 6/4); abundant FeO stains moderate brown
(S5YR 4/4); some very fine-grained sand; sorted;
targe fracture from 42.3 to 43.3' (vertical);
slightly damp.

44.5-48.0' - Sample. Recovered 3.8/3.5' = 109%.
RQD = 3.6/3.8' = 95%.

44.5-45.7: CLAYSTONE: dusky yellow (5Y 6/4) witg
abundante moderate brown (5YR 4/4) stains; 2=45
fractures at 44.7' and 45.5'; damp.

45.7-47.7': SANDSTONE: moderate yellowish brown
(10YR 5/4); very fine-grained; well sorted;
clayey; abundant moderate brown (5YR 4/4) stains;
damp.

48.0-52.5' - Sample. Recovered 4.5/4.5' = 100%.
RGD = 3.7/4.5' = 82%.

48.0-51.3': SANDSTONE: same as above.

51.3-52.51: CLAYSTONE: olive gray (5Y 3/2); dense;
homogenous; unweathered; damp.

Packer Test Internal #1:
45.70t-55.351,

Page._ 3 of 4



LOG
OF
BOREHOLE
Location Borehole/Well No. __2-87BR (cont'd.)
Coordinates Ground Surtace Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluid __ 44
Logged By Checked By
Geologist /_?/ [ Manager
| &
CEARP nawu'
Comments -
Samples Collected or
Lithologic Description Other Tests Performed

R ———

52.5-57.0' - Sample. Recovered 4.8/4.5' = 107%.
RQD = 1.8/4.8' = 38%. CLAYSTONE: olive gray (5Y
-+ -+ 4 3/2); abundant light brown (5Y 5/6) stains;
[l consolidated; homogenous, fractured; moist.

57.0-61.0' - sample. Recovered 4.1/4.0' = 103%.
-+ + +1 RQD - 4.1/4.1" = 100%.
CLAYSTONE: same as above.

Total Depth: 61.0!

- -+ -4
—— 65-- - -
- - -
- L ol -y
E 3 - -
- - L o
— 70-- - 3
- L o L o
L o - -
L o - e ol
-k L o e 2
— 75-1- - L o
L od - -
—-—— A ot ——
L = - L o
- - ——
—
8
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WELL
COMPLETION
INFORMATION

Location ROCKY FLATS PLANT, 881 HILLSIDE weit No. D-8/BR
Coordinates N&_.ZGBG E217%6.48% Elsvation: Ground Surface N
Total Depth: weit 2120 Top ef Casing 5930.16"

Sorehele 61.00’

Fermation of Compietion ABAPAHOE FORMATION

Casing Material SCH, 5, TYPE 316, TE.] STAINLESS Casing Diameter _ 2" ID
Screen lltorll{ﬂ.ﬂ]ﬂ:_wlRE_NME 316 STAIN Surtece Casing Dia 5" 1D
Date Instalieg __may 20,1037 LESS Shifgroved By 1Y% »
instailed By

Geologist

Comments
4
Top of Casing 2,00’
Ground Surface
777777777777 7 rzT‘l‘W""7"T
! Casi
aua'tf:rcl:l:s.. 23.50 ::'p't.hc:"... "
HORTLAND TYPE I C
:urt'aeo -
38'50 L::."c (fe.)
Borehole
Z Diameter:
. !III
| =on=onuo
l:%@_ )
';2F_'£|t2"5?|.Itc‘éﬂ.s'e:n—m Top of Screen Depth: LQ.(D'
Weil Totsl
Filter Pack 51.50 Depth (1t.)
10,25 [Length (tt.)
EcrO:: S8orehole
eng Total Depth
9.2 (1e.) 61.00 | (1))
51 ' 5'.'-.'. ."';:' y
B kfitl B
9.25 |tength (1161,

8acktill u.tomu’t{/R” VOLCLAY BENTONITE PELLETS




WELL DEVELOPMENT SUMMARY

WELL __S5-87BR

DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS
6/1/8719:48 'é‘gg ;E;gk Driller will blow out
6/4/8718:30 | Pumped 12L Clear Load = 3.8L
6/5/87|8:30 | Pumped 4.5L C?L“Z:iing b

6/8/87|8:00 | Bailed 8.5L Clear

6/9/87]8:15 | Bailed 7.5L Clear |
6/10/87|8:05 | Bailed 7.5L Clear




—

PROGRAN SLUGT, VERSION 4,0CT. 1985

THIS PROBRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUB-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
{1) METHOD OF CODPER, BREDEHDEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER")
{2) METHOD OF BOUMER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED
A SLUB TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AGUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING MELLS®)

PROJECT NO.: 4-011B-B7 CLIENT: Rockwell International

ITE LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-23-87

FIELD INVESTIBATOR: Kevin McNeill
NELL ND.: 5-87 BR

INFUT DATA ARE:

INNER CASING DIAMETER =  2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION =  &.25 FEET

INNER SCREEN OR OPEN-HOLE DIAMETER = 2,00 INCHES DEPTH FROM STATIC LEVEL TD BOTTOM OF SCREEN = 5,25 FEET
DIAMETER OF DRILLED HOLE =  4.00 INCHES THICKNESS OF SATURATED ABUIFER IDNE =  6.30 FEET
ESTIMATED PORDSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 1 (1" IF FALLING,"0" IF RISING)

NUMBER OF HEAD-TIME DATA PDINTS = b

TIME HEAD
{sec } {FEET)
1.00 500
2.00 590
3.00 580
4,00 570
2.00 570
6.00 540
7.00 . 360
8.00 550
9,00 340
10.00 540
11.00 530
12,00 520
13.00 520
14,00 520
15.00 .9l0
20,00 .500
25.00 480
30.00 460
35.00 450
40,00 440
45,00 430
30.00 . 420
$0.00 400
70.00 380
80.00 340
90.00 340



110.00 310
130.00 290
150.00 270
180.00 250
230.00 210
290.00 180
350.00 160
410.00 150
470.00 130
530.00 120
650.00 A10
770.00 090
§90.00 .080
1070.00 070
1340.00 060
1650.00 030
1940.00 030
2240.00 030
2540.00 020
2B40.00 020

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME
SUCCESSIVE COMPUTED
VALUES FOR HO
{FEET)

4216
4300

HEEE R R R R R R R R R R R R L R R L R R R B
METHOD OF BOUNER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 2, 14E-04 FT/sec = 4.57E-05 CN/sec

TRANSHISSIVITY = 1,38E-05 FT##2/sec

COMPUTED RESULTS USING DIAMETER OF CASINE AND SCREEN:

PERMEABILITY = 2,39E-06 F1/sec = 7.91E-03 CM/sec

TRANSHISSIVITY = 1,53E-05 FT##2/sec




5-87BR
06/16/87
Bailed 8.3 liters in 10 minutes

Recovery Depth to Draw-
Time Time ~ Water down
(min) (min) (feet) (feet)
0 46.87

10 0
10.33 .33 53.52 6.65
11.12 1.12 53.17 6.30
11.67 1.67 52.92 6.05
12.25 2.25 52.61 5.74
12.67 2.67 52.40 5.53
13.17 3.17 52.29 5.42
14.5 4.5 51.71 4.84
15.5 5.5 51.35 4.48
16.5 6.5 50.91 4.04
17.5 7.5 50.44 3.57
20 10 49.52 2.65
22 12 48.95 2.08
25 - 15 48.48 1.61
30 20 48.14 1.27
35 25 47.94 1.07
40 30 47.82 .95
45 35 47.70 .83
50 40 47.61 .74
55 45 47.53 .66
60 50 47.47 .60
65 55 47.43 .56
70 60 47.38 .51



60

40

i )
50

2 3
Time (minutes)

5-8/BR
06/16/87

i
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FACKER TEST ANALYSIS
WELL NO. S-87BR
ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-~02

DATE TESTED: S/28/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW 6.S.): 26.40 - 36.085
MATERIAL TESTED: ARAFAHDE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S5.):  44.56
e L
K = ——e—mmme e LN (-=)
2(PI) (L) (H) K )

18T P1/3 TEST
& = INJECTION RATE = 0.00264993 (FEET3I/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEFPTH QF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 31.22 + .22 + 0.00 # 2,31 = 40.44

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000371 FT/MIN
K = 0.00000188 CM/SEC

P2/3 TEST TEST ABORTED
@ = INJECTION RATE = 0.00000000 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 31.22 + 5.20 + .00 * 2,31 = 36.42

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN
K = 0.00000000 CM/SEC

2ND P1/3 TEST
@ = INJECTION RATE = 0.00000145 (FEETI/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE FRESSURE (IN FEET)
= 31.22 + ?.55 + 0.00 # 2,31 = 40.77

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN
K = 0.00000000 CM/SEC



FACKER TEST ANALYSIS
WELL NO. S-87ER

ROCKY FLATS PLANT: 881 HILLSIDE JOB NGQ. 2029-17-02

DATE TESTED: S5/28/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 36.05 - 45.70
MATERIAL TESTED: ARAFAHOE CLAYSTONE
DEFTH TO WATER (FEET BELOW G.S.): 44,56
Q@ L
K = —mmmmmre e LN(—==)

2(PI) (L) (H) - R .

18T P1/3 TEST

P2/3 TEST

@ INJECTION RATE = 0.00202727 (FEET3/MIN)
L LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS AEOVE WATER TAELE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)
= 40.87 + .84 + 0. 00 * 2,31 = S0.72

R = BOREHOLE RADIUS = 0.31 FEET

tn

K = HYDRAULIC CONDUCTIVITY = 0.00000226 FT/MIN
K = 0.00000115 CM/SEC

TEST ABORTED

@ = INJECTION RATE = 0.00000000 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ BAGE PRESSURE (IN FEET)
= 40Q.87 + S5.20 + 0.00 # 2,31 = 46.08

BOREHOLE RADIUS = 0.31 FEET

n
]

HYDRAULIC CONDUCTIVITY = (0.00000000 FT/MIN
K = 0.00000000 CM/SEC

x
]

2ND P1/3 TEST

Q INJECTION RATE = 0.00034753 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = ?.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ BAGE PRESSURE (IN FEET)
= 40.87 + .86 + 0.00 # 2,31 = 50.74

BOREHOLE RADIUS = 0.31 FEET

X
n

HYDRAULIC CONDUCTIVITY = 0.00000039 FT/MIN
K = 0.00000020 CM/SEC

x
i



FACHER TEST ANALYSIS
WELL NO. S5-87BR

ROCEY FLATS FPLANT: 881 HILLSIDE JOB NO. 2029-17-~02
DATE TESTED: 5/28/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 45.70 - 55.35
MATERIAL TESTED: ARAFAHOE SANDSTONE
DEFTH TO WATER (FEET BELOW $5.S.): 44,56
B L
B = e LN (==)

2P (L) (H) R /

18T #1/3 TEST

P2/3 TEST

e INJECTION RATE = 0.00143646 (FEET3/MIN)
L LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL 1S EBELOW WATER TABLE

HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE FRESSURE (IN FEET)?
= 44,56 + 8.46 + 0.00 * 2,31 = 53.02

BOREHOLE RADIUS = 0.31 FEET

o
]

HYDRAULIC CONDUCTIVITY = 0.00000133 FT/MIN
K = 0.00000078 CM/SEC

K

TEST ABORTED
@ = INJECTION RATE = 0.00000000 (FEET3I/MIN)

L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ BAGE FRESSURE (IN FEET)
= 44,546 + 5.20 + 0.00 *# 2,31 = 49.76

R = BOREHOLE RADIUS = 0.31 FEET

HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN
K = 0.00000000 CM/SEC

o
]

2ND P1/3 TEST

@ = INJECTION RATE = 0.00038373 (FEET3I/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ BAGE PRESSURE (IN FEET)
= 44,56 + 10.41 + 0,00 * 2,31 = 54.97

R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0.00000039 FT/MIN
K = 0.00000020 CM/SEC



02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE  WATER
WELL G. S. TOC STICK BELOW DEPTH
NUMBER DATE ELEVATION  ELEVATION UP TOC BELOW TOC
0587 06/16/87 5927.76 5930.16 2.40 53.65 46.87
06/24/87 5927.76 5930.16 2.40 53.65 45.56
07/08/87 5927.76 5930.16 2.40 53.65 46.20
08/04/87 5927.76 5930.16 2.40 53.65 46.30
09/29/87 5927.76 5930.16 2.40 53.65 46.30
11/09/87 5927.76 5930.16 2.40 53.65 46.20
12/21/87 5927.76 5930.16 2.40 53.65 46.50
01/11/88 5927.76 5930.16 2.40 53.65 46.20
02/04/88 5927.76 5930.16 2.40 53.65 31.16

WATER
SURFACE
ELEVATION

——— e s e s s e

5883.29
5884.60
5883.96
5883.86
5883.86
5883.96
5883.66
5883.96
5899.00
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-

LOG
OF
BOREHOLE

Location Rocky Flats Plant; 881 Hillside

Coordinates N3ISN18 (0 22021 .3
Total Depth _15,.°5'

Drilliing Company .
Date Drilled May 14, 1987

Drilling Method _Hollow Stem Zuder

Borehole/Well No. 6-87

Ground Surface Elevation 5904.53'
Water Level Encountered 4.2°
stetic _0900.7 (p S’;)
Driller A. Shade
Heiper _D. Jarvie
Dritting Fluid JNone P A/

———
—

0=
- . COLLUVIUM HNu background = 0.8.
E: No readings above
+ L 0-2.0' - Sample. Recovered 2.0/2.0' = 100%. background.
= CLAY: dusky yellowish brown (10YR 2/2); grasses
-;: - and roots; occasional quartzite cobbles/pebbles;
E: damp to moist.
+ L
[ 2.0-5.5' - sample. Recovered 3.9/3.5' = 111%.
57 " 2.0-4.2': CLAY: dusky yellowish brown (10YR 2/2)

Ty
[N

HNHMHHER

EELERI lv
U

i
T
|

‘ T
N IHHN

I,—‘
u
ML
i\
|
i
i
N
L

-~ L -+~
—— —— -
- - -
b od - L o

20

-occasional quartzite cobble; distplbed;

to dark yellowish brown (10YR 4/2); roots;

unconsolidated; damp to moist.

4.2': COBBLE: quartzite in clay matrix; 3!
diameter; moist.

4.2-5.50": CLAY: dark yellowish orange (10YR 6/6)
with Light olive gray (5Y 5/2) stains; weathered;
unconsol idated; damp to moist.

5.5-10.5' - sample. Recovered 3.5/5.0' = 70%.
5.50-5.90': CLAY: dark yellowish orange (10YR 6/6)
and yellowish gray (5Y 7/2); weathered; damp.
5.90-6.10': SAND: light brown (5YR 5/6); coarse-
grained (1.0-0.5 # and 2.0-2.5 @); quartzite
cobbles; clay matrix; unconsolidated; damp to
moist.

6.1-6.50': CLAY: grayish orange (10YR 7/4) with
yellowish gray (5Y 7/2); quartzite cobble;
weathered; damp to moist.

Logged By K. D. Holliway Checked By 2
Geologist /-z- /wlu
CEAR?P lﬁcor
Comments (/
) & ' s ' llected
Q NS amples Collected or
oo /00 : Lithologic Description Other Tests Performed
Q« v/e& "N

Page
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LOG
OF
BOREHOLE
Location Borehocle/Well No. 6-87 (cont’'d.)
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Dritier
Date Driiled Helper
Drilling Method Drilting Fluld _J 4,
Logged B
9 y Checked By
Geologist
T CEARP Mapdgher
Comments
T N’
& e\o N
8 c/3 e ‘q.. Samples Coliected eor
oL 0\93 .'.&\ Lithologic Description Other Tests Performed
—_— ——
. -+ - ARAPAHOE FORMATION
T + <+ 56.50-9.0¢: CLAYSTONE: light olive gray (5Y 5/2)
with dark yellowish orange (10YR 6/6) stains;
<+ + 4 unconsolidated; weathered; damp to slightly moist.
-+ T T 10.5-15.5' - sample. Recovered 5.3/5.0' = 106%.
— CLAYSTONE: olive gray (5Y 3/2) with dark yellowish
T orange (10YR 6/6) stains; trace caliche;
4 _L fractured; trace sand (3.5-4.0 8); weathered; damp
- to dry.
TOTAL DEPTH: 15.50¢f
- - -L
—— - -’ L
- L -
4 4+
r
- S -l
-p- .<v- -
— R o L o3 -
- L o -
— L -
- - e
- - -

Paae =) of I




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 881 Hillside Area Well No. 6-87

Coordinates _N 35016,0238 E 22021.2950 Elevation: Ground Surface _5904.53"

1
Total Depth: Welt —7:06 Top of Casing 5906, 46"

Borehole 15.1"

Formation of Completion _Colluvium

Casing Material Sch 5, Type 316 TFJ stainless St?@},mg Diameter 2" ID

Screen Material 0,010" wire wrap, Type 316 TFJl Surface Casing Diameter _5" ID

Date Instalied May 14, 1987 stainless stee Approved By _S, Paschke

installed By i Site Manager
Geologist

CEARP Manager
Comments

Top of Casing 1,98

T 7 f71{]/)ﬂ711/1r

Surface Casing
1.95 |Depth (ft.

Ground Surface
7777777 77777

Surface Seal

//
Material: /
Portland Type 1 %

S SN
NN

SSONNY

—Lement

Surface

Seal
1.97 | ength (1t.)

—_

o Borehols

~ Diameter:
Z 5"

gon:onlto
LY ]
1.03 Length (1t.)

10°¢

Filter Materisl:

32/42 Silica Sand

Top of Screen Depth: 3 54!

Well Total
7.06 Depth (1t.)

Fiiter Pack
4.06 |Length (ft.)

Screen Borehole
3.32 [Ltength {15 50 [ Total Depth
(1t.) (rt.)

190° L

Backfill
8.44 |Length (tt.)

G Gl

Backfill Il;torlal:) 3/8" Volclay Bentonite Pellets




WELL _6:87
WELL DEVELOPMENT SUMMARY
DATE | TIME| METHOD VOLUME |APPEARANCE COMMENTS
TD - 8'»7"
5/18/87| 8:30 Hy0 level - dry
TD - e'7"
5/20/87] 8:15 H,0 level - dry




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE  WATER WATER
WELL G. S. TOC STICK BELOW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION UpP TOC BELOW TOC ELEVATION
0687 06/24/87 5904.53 5906.42 1.89 8.77 5.67 5900.75
07/28/87 5904.53 5906.42 1.89 8.77 6.90 5899.52
08/06/87 5904.53 5906.42 1.89 8.77 7.40 5899.02
10/05/87 5904.53 5906.42 1.89 8.77 4.170 5901.72
11/10/87 5904.53 5906.42 1.89 8.77 3.70 5902.72
12/16/87 5904.53 5906.42 1.89 8.77 3.70 5802.72
01/08/88 5904.53 5906.42 1.89 8.77 2.90 5903.52
02/04/88 5904.53 5906.42 1.89 8.77 2.49 5903.93
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Location

Rocky Flats Plant:; 881 Hillside

Coordinates * N34980 E22455

Total Depth 32.0'

Drilling Company Bovles Bros.

Date Drilled May 13, 1987

LOG
OF
BOREHOLE
Borehole/Well No. _6-87A
Ground Surface Elevation *

5890.0'

Water Level Encountered None

5

Static N/A

prittler _A. Shade

H.‘p.' D. Jaere

Drilling Method HoOllow Stem Auger Orilling Fluid None A
Logged By K. D, Holliway Checked By
Geologist : ite Manage
CEARP M er
Comments _Abandoned hole at 32.0'. Plugged with Portland Type I cement. / 5

* Estimated values from topographic map.

/

Samples Collected eor

roots; damp.

0.0-5.0' - Sample.
CLAY: dusky yellowish brown; (10YR 2/2);
occasional quartzite cobbles/pebbles; grasses &

- 5.0-9.0' - Sample.
5.0-6.5': CLAY: same as above; coarse-grained
. sandstone and quartzite cobbles; unconsolidated.

Recovered 1.4/5.0' = 28%.
background.

Recovered 4.0/4.0 = 100%.

NN

L4
4

14.0-17.6' -

SO

damp.

ARAPAHOE FORMATION

6.5-9.0': CLAYSTONE:
dark yellowish orange (10YR 6/6) stains;
unconsol idated; weathered; damp.

[ 9.0-14.0' - Sample.
CLAYSTONE: olive gray (5Y 3/2); drark yellowish
orange (10YR 6/6) stains; weathered; trace sand

(3.5-4.0 §); trace caliche; damp toc:?.

sample.
CLAYEY SANDSTONE: grayish orange (10YR 7/4)
2.50-3.0 P to 2.5 0-2.0 8; quartzose and
feldspathic; subrounded; claystone interbeds;

17.6-22.6 - Sample. Recovered 1.0/5.0' = 20%.
SANDSTONE: grayish orange (10YR 7/4): coarse-

" grained; dark yellowish orange (10YR 6/6) stains;
poorly sorted; subrounded to subangular; dry.

light olive gray (5Y 5/2);

Recovered 5.0/5.0¢ = 100%.

Recovered 4.3/3.6' = 119%.

No OVA readings.
No HNu readings above

Lithologic Description Other Tests Performed
Qo Vium MP
mﬁﬂw&m HNu background = 2.8.

Page 1 of 2




LOG
OF
BOREHOLE
Ltocation Borehole/Well No. 6-87A (cont'd.)
Coordinates Ground Surface Elevstion
Total Depth Water Level Encountered
Static
Drilling Company Drijlier
Date Drilled Helper
Drilling Method Dritling Fluid | /] 2
Lo
gged By Checked By
Geologist /,T—z% ite Manayg
T T CEARP 7:7.%0!
Comments
[4
s /8 /2
&8 N :. & ‘. Samples Coliected or
o O’ ~.k.\ Lithologic DOOG'IDNOR Other Tests Performed
- 20 =
22.6-27.6' - sample. Recovered 4.0/5.0' = 82%.
22.6-24.08': SANDSTONE: same as above.
24.08-26.6%: CLAYSTONE: light olive gray (5Y 5/2);
A sandy - very pale orange (10YR 8/2); poorly
///’/// sorted; 2.0-1.0 0; quartz and feldspar; dry.
- - 27.6-32.0' - sample. Recovered 5.09/4.4' - 116%.
E ‘/////J CLAYSTONE: olive gray (5Y 3/2); dark yellowish
— 254 _/' orange (10YR 6/6) sand patches; dry.
1: : - e
E ] / TOTAL DEPTH: 32.0!
1: 4-/-
iz /
— 3f /
E / )
p
L o4 - -
- - L od
—— 35-'- L d -
L od - -
- dP ——
- - ——
-_ 4
2 .' 2

Page
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Location Rocky Flats Plant; 881 Hillside

LOG
OF
BOREHOLE

Coordinates _N 35077.27 E 21689.17

Borehole/Well No. /~87/BRA

Ground Surface Elevation 5928.21'

Total Deptan 57.50' Water Level Encountered _NOne
Static _N/A

Drilling Company Boyles Bros. Driller A. Shade

Date Drilled June 4, 5, and 6, 1987 Helper _T- Merritt

Drilling Method _Hollow Stem Auger Drilling Filuig None . AL

Logged By K. D. Holliway; J. B. Bergman

Comments

Checked By
Geologist

No water encountered. Borehole plugged with Portland Type I

CEARP

Lithologic Description

Samples Collocted er
Other Tests Performed

g
———

COLLUVIUM (DISTURBED)

0.0-0.55' - sample. Recovered 0.55/0.55' = 100%.
CLAYEY SAND: grayish brown (5YR 3/2); abundant
quartzite cobbles; subangular; grass and roots;
(3.5-4.0 §); dry.

1.0-2.5' - sample. Recovered 1.50'/2.0t = 75%.
CLAYEY SAND: moderate yellowish brown (10YR 5/4);
subrounded to subangular quartzite cobbles; sand
(3.5-4.0 @); fracture with iron nodule at 1.15';
dry.

2.5-5.5! - sample. Recovered 3.0/3.0 = 100%.
SANDY CLAY: moderate yellowish brown (10YR 5/4);
quartzite cobbles; subrounded to subangular
(-1.0 B to .25" diameter); sand (3.5-4.0 @); dry
to slightly damp.

5.5-10.5' - sample. Recovered 5.0/5.0' = 100%.
5.5-5.7': CLAYEY SAND: moderate brown (S5YR 4/4);
quartzite gravel; subangular to subrounded; sand
(2.0-1.5 @); dry .

5.7-6.3': CLAY: light olive gray (5Y 5/2);
prominent dark yellowish orange (10YR 6/6) stains;
weathered; dry.

a.2.
3.2.

HNu background
OVA background
No readings above
background.

Page 1 ot 3




LOG
OF
BOREHOLE

Location Borehole/Well No. __/—87/BRA (cont'd.)
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static

Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluid /i
Logged By Checked By \L:Q = .AJ/Q_A

Geologist quﬁ%

! CEARP Manager

Comments - J

Lithologic Description

Samplies Colliected eor
Other Tests Performed

— 30

— 35 -

A

I

RS A H N

ol

y

l{

— L) -

ARAPAHOE FORMATION

6.3-10.5': CLAYSTONE: light olive gray (5Y 5/2);
iron staining dark yellowish orange (10YR 6/6);
caliche stringers; fractures; trace sand
(3.5-4.0 9.

10.5-15.5! - Sample. Recovered 4.4/5.0' = 88%.
CLAYSTONE: olive gray (5Y 4/1); dark yellowish
orange (10YR 6/6) stains; weathered; trace sand;
dry to damp.

15.5-20.5' - Sample. Recovered 5.1/5.0' = 102%.

CLAYSTONE: same as above; fractures from 15.5-18.0°

and vertical fracture 16.1-17.2*; dry to slightly
damp. $ :

20.5-25.5' - sample. Recovered,5.0/5.0' = 100%.
20.5-21.6': CLAYEY SAND: olive black (5Y 2/1);.
weathered; small fractures; caliche; dry.
21.6-25.5': CLAYEY SAND: same as above; sand
(3.5-4.0 $); dry.

25.5-30.5' - Sample. Recovered 5.0/5.0' = 100%.
CLAYSTONE: olive gray (5Y 4/1); dusky red (10R
2/2) iron nodules; light brown (5YRS/6) mottles;
trace sand (3.5-4.0 P); unweathered; dry.

30.5-35.5' - Sample. Recovered 5.0/5.0 = 100%.
CLAYSTONE: same as above.

Page 2 of Kt




LOG
OF
BOREHOLE
Location Borehole/Well No. _7—87BRA (cont'd.)
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static

Drilling Company Drilter
Date Drilled Helper
Drilling Method Orilling Fluld 3 /4
Logged By “Checked By

Geologist

. i CEAR?P Mgu
Comments

g
N N
A R Qe Samples Collected eor
QO« c;.: ~.¢A§ Lithologic Description Other Tests Performed

35.8-39.8' - sample. Recovered 4.65/4.0' = 116%.
35.8-38.6': CLAYSTONE: light olive gray (5Y 5/2);
abundant light olive brown (5Y 5/6) mottles;
consolidated; slightly damp.

38.6-39.8: SANDSTONE: yellowish gray (5Y 7/2);
very fine-grained; silty; well sorted; rounded;
abundant Light brown (5YR 5/6) stains; dry.

NN

v

NN

40.0-45.0' - sample. Recovered 1.0/5.0' = 20%.
_/b SANDSTONE: same as above.
/-
:/. 46.0-51.0' - sample. Recovered 1.5/5.0' = 30%.

SANDSTONE: pale yellowish brown (10Y 5/4); very
fine-grained; silty; brittle; dry.

y

SERRRS

51.0-55.0" - sample. Recovered 0/4.0' = 0%.

55.0-57.5' - sample. Recovered 0/2.5 = 0%.

TOTAL DEPTH: 57.5¢

v

Y
L]
|
¥
'
¥

'
L
'y
1§
1
¥
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LOG
OF
BOREHOLE
Location ROCKy Flats Plant; 881 Hillside Borehole/Well No. B8-87BR
Coordinates N34774.3 E21180.7 Ground Surface Elevation _5919.7'
Total Depth __106.0' Water Level Encountered Nope
Static ! 3’7X
Drilling Company _Bovl]es Bros, Drilier J. Horn: R. Sharp
Date Drilled - 13-15,198Welper _K. Martin
Drilling uotho¢3&9~$2één' Hgnil-IarvSFeIn AUGET o iling Flutg 0:0-37.7': None; 37.7-106.0':
Logged By L. J. Pivonka; J. B. Bergman Checked By _\ 1&{%‘&_& T Hater
Geologist ite Iln.gor

Tl

] "CEARP anager
Comments Surface casing set to 37.7' on September 22, 1986 by L. J. Pivopka.

Sampies Collected eor

Lithologic Description Other Tests Performed
— -
COLLUVIUM HNu background = 0.2.
No OVA readings.
0-0.5' - sample. Recovered 0.5/0.5' = 100%. No readings above
CLAY: dusky yellowish brown (10YR 2/2); silty; background.

some granitic pebbles; poorly sorted;
unconsol idated; damp.

0.5-5.0' - Sample. Recovered 3.9/4.5' = 874.
CLAY: dark yellowish brown (10YR 2/2) to moderate
- yellowish brown (10YR 5/4); micaceous clay with
trace of granitic pebbles and cobbles; poorly
sorted; unconsolidated; damp to moist.

5.0-7.7' - sample. Recovered 2.3/2.7" = 85%.

~EHAY: same as above. - ‘ :}‘c’ )
GWE’- Mod. Yt\louhs{- E\’OM( 10 YR o amt.dn
7.7-8.7" - Saené? ecovered 1.0/1.0" fogec'-'?s‘n—/ é L 6

€AY same as above.
E1L.

' T $
A

p—t
(@]
'y

t

ARAPAHOE FORMATION

8.7-10.2' - Sample. Recovered 2.5/2.5' = 100%.
CLAYSTONE: dark yellowish orange (10YR 6/6) and
light olive gray (5Y 6/1); heavy iron staining;
consolidated; moist.

10.2-13.4' - Sample. Recovered 2.4/3.2' = 75%.
* CLAYSTONE: same as above; moist.
" 13.4-15.2' - Sample. Recovered 1.8/1.8' = 100%.

CLAYSTONE: light olive gray (5Y 6/1); heavy iron
staining; consolidated; moist.

Page 1 of _6




LOG
OF
BOREHOLE
Location Borehole/Well No. _8—-87BR (cont'd.)
Coordinates Ground Surface Elevation

Total Depth

Water Level Encountered

Static
Drilling Company * Drijlter
Date Drilled Helper
Drilling Method Driiling Fluid A .,
Logged By Checked By
Geologist ite Manager/
CEARP MNManager
Comments 4
Namer?

Samples Coliected or

Lithologic Description Other Tests Pertormed

or——

CLAYSTONE:

CLAYSTONE:

~ SANDSTONE:

SANDSTONE :

SANDSTONE :

SANDSTONE:

SANDSTONE:

SANDSTONE :

31.2-32.7"

15.2-17.7!

17.7-18.9¢

18.9-20.3!

iron staining; well sorted; moderately well
cemented; damp.

20.3-22.7!

22.7-25.2!

25.2-27.7!
lower section; damp.

27.7-30.2!

30.2-31.2!

CLAYSTONE:

iron stained stringers; consolidated; moist.

———— ——

- Sample. Recovered 2.3/2.5' = 92%.
same as above; moist.

- Sample. Recovered 1.2/1.2' = 100%.
Same as above; moist.

- Sample. Recovered 0.8/1.3' = 61X.

light olive gray (5Y 6/1); clayey; some

- Sample. Recovered 2.4/2.4' = 100%.
same as above; damp.
- Sample. Recovered 2.5/2.5' = 100%.
same as above; damp.
- Sample. Recovered 2.5/2.5' = 100%.

same as above; iron concretions in

- Sample. Recovered 2.5/2.5' = 100%.
same as above; damp.

- Sample. Recovered:1.0/1.0' = 100%.
same as above; damp.

- sample. Recovered 1.0/1.5¢ = 67%.

medium gray (N 5); blocky texture; some




LOG
OF
BOREHOLE
Location Borehole/Well No. __8-87BR (cont'd.)
Coordinates Ground Surface Elevation

Total Depth

Water Level Encountered

Static
Driliing Company Driller
Date Drilled Helper
Dritling Method Drilling Fluid | S
Logged By Checked By
Geologist
=
CEAlfS?anagor
Comments
Ny
.; Sampies Collocted eor
oy Lithologic Dosertptlon Other Tests Performed
-L

32.7-35.2' - Sample. Recovered 2.5/2.5' = 100%.
4 CLAYSTONE: medium gray (N 5); silty; blocky
texture; iron stained stringers; consolidated;

45

moist.

35.2-37.7' - Sample. Recovered 2.5/2.5' = 100%.
CLAYSTONE: medium gray (N 5) to light olive gray
(5Y 6/1); blocky texture; iron stained stringers;
trace organic fragments; consolidated; moist.

43.0-46.0' - sample. Recovered 2.5/3.0' = 83%.

RQD=1.7/2.5' = 68%. CLAYSTONE: pale brown (5YR
5/2) with trace light brown (5YR 5/6) mottles;
motties frequency decreses with depth; damp.

46.0-50.0' - sampte. Recovered 3.7/4.0' = 93%.
RQD=1.8/3.7' = 49%. CLAYSTONE: pale brown (5YR
5/2); trace organic fragments; no stains;
consolidated; homogenous, damp.

50.0-55.0' - sample. Recovered 5.0/5.0 = 100%.
RQD=3.4/5.0" = 68%. CLAYSTONE: light olive gray
(5Y 5/2) uigh abundant light brown (5YR 5/6)
mottles; 45 fracture at 53.6'; abundant organic
fragments, damp.

Page




LOG
OF
BOREHOLE
Location Borehole/Weil No. _8-87BR (cont'd.)
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluid
Logged By Checked By y'é\} L
Geologist ite I.n:}d
CEARP 3nagor
Comments
Sampies Collected eor
Lithologic Description Other Tests Performed

—
—

55.0-59.0' - Sample. Recovered 3.5/4.0' = 88%.
RQD=1.2/3.5' = 34%. CLAYSTONE: light olive gray
(5Y 5/2) with abundant light brown (5YR 5/6)
mottels; weathered; light olive gray (5Y 5/2)
modules of siltstone at 55.0-55.8¢; weathered;
damp.

59.0-63.0' - Sample. Recovered 3.2/4.0' = 80%.

- RAD=25/3.2' = 78%. CLAYSTONE: dusky yellowish

brown (10YR 2/2); abundant mode;ate yellowish
brown (10YR 5/4) mottles; consclidated; moist.

63.0-67.0' - Sample. Recovered 3.5/4.0 = 87%.
RQD= 1.75/3.5% = 50%. CLAYSTONE: olive gray (5Y
3/2); caliche at 64.0' reacts strongly with HCL;
homogenous; dense; moist.

67.0-71.0' - Sample. Recovered 2.2/4.0' = 55%.
RQD=1.0/2.2' = 45%. CLAYSTONE: olive gray (5Y
3/2); some organic fragments; consolidated; moist.

71.0-73.0' - sample. Recovered 2.9/2.0' = 145%.
RQD=2.9/2.9 = 100%. CLAYSTONE: same as above.

73.0-77.0' - Sample. Recovered 3.2/4.0' = 80%.
ROD=1.8/3.2' = 56%. CLAYSTONE: same as above.

Packer Test Interval #2:
62.61-72.26".
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Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Dritiing Company

Date Drilled

Drilling Method

Logged By

Comments

Borehole/Well No.
Ground Surface Elevation

8-87BR (cont'd.)

Geologist

Water Level Encountered
Static

Driller

Helper

Drilling Fluld o

§!: !&(i
Checked By
8

)
ootlde o

]

CEARP W.nagor
{

< o ®
S/ /a8
: ® Q O &
Q¢ SO/

»

by

Lithologic Description

Samples Collected eor
Other Tests Performed

sm——tmy
—

80

3

77.0-81.0' - Sample. Recovered 4.0/4.0 = 100%.

RQD=4.0/4.0' = 100%. Interbedded SANDSTONE/
CLAYSTONE: olive gray (5Y 3/2); few organic
fragments; sand percent increases with depth;
sandstone is well sorted and rounded; very
fine-grained; moist. ;

81.0-85.0' - Sample. Recovered 4.0/4.0' = 100%.
RQD=3.6/4.0' = 90X%.

-81.0-82.11: SANDSTONE: olive gray (5Y 3/2);

clay-rich; well sorted; subrounded; very
fine-grained; consolidated; moist.

82.1-85.0%: CLAYSTONE: olive black (5Y 2/1);
organic-rich; consolidated; homogenous; moist.

85.0-88.0* - Sample. Recovered 3.0/3.0 = 100%.
RQD=0.5/3.0'=17%. LIGNITE: black (N 1/0);

consol idated; moist to wet; dense; homogenous.

88.0-93.0' - Sample. Recovered 5.0/5.0 = 100%.

RQD=4.0/5.0'=80%. CLAYSTONE: olive gray (5Y 3/2);

organic-rich; consolidated; abundant fractures;
moist to wet.

93.0-98.0' - Sample. Recovered 5.0/5.0' = 100%.
RQD=4.1/5.0'=82X%.

93.0-97.2': CLAYSTONE: olive gray (5Y 3/2);
abundant Light olive brown (5Y 5/6) siltstone
nodules:; some organic fragments; consolidated;
moist.

'97.2-98.0': SANDSTONE: grayish olive (10Y 4/2);

clayey; rounded; very fine-grained; well sorted;
consolidated; moist to wet.

Packer Test Interval
#1: 83.48-93.08'.

Page
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LOG
OF
BOREHOLE

Location

Coordinates

Total Depth

Borehole/Well No. _8-87BR (cont'd.)
Ground Surface Elevation

Water Level Encountered

Static
Drilling Company Drilter
Date Drilled Helper
Drilting Method Orilling Fluid — /
Logged By Checked By
Geologist
Comments

Lithologic Description

Samples Collected er
Other Tests Performed

—105

—110

— 120

——
—

'y
¥

98.0-102.0% - Sample. Recovered 4.0/4.0 = 100%.
RQD=0.7/4.0'=18%.

98.0-98.7': CLAYSTONE: olive gray (5Y 3/2);
organic-rich; dense; wet.

98.7-100.4': SANDSTONE: grayish olive (10Y 4/2);
very fine-grained; well sorted; clayey; rounded;
moist.

100.4-102.0': SANDSTONE/CLAYSTONE: grayish olive

* (WY 4/2); interbedded; unconsolidated; moist.

102.0-106.0' - Sample. Recovered 4.0/4.0 = 100%.
RQD=3.8/4.0'=95%. CLAYSTONE/SANDSTONE: grayish
olive (10Y 4/2); interbedded; very fine-grained
silty sand; well sorted; moist.

TOTAL DEPTH: 106.0'




WELL
COMPLETION
INFORMATION

Locatien ROCKY FIATS PLANT: 8R] HIiISIDE weit No. _ 8-87 BR
Coordinates WW Elevation: Ground Surface _2919,70'

Total Depth: wen 89,34/ Top of Casing _2A19.82'
serenete 10RO’

Fermation of Coempiotion _LSRAPAHOF INFORMATION
Casing Materiat SCH, 5. TypE 316, TF)J STAI&_LESS Casing Diameter 2”7 ID
Screen Materias (0,010” WIRF WRAP, TYPE 3165 EL gurtace Casing Diame U

ID

Date iastallegMay 21, 1087 STAINLESS STEElapproved By
Installed By J..B_._E&.{MbL /—“’: 8:0 Manager
eologist

CEARP waur
Comments'

Top of Casing 2.0’

Ground Surface

rrrr777 777 'IIV /

Surface Seal

77 r77

Surface Casing

Material: 40,0 |pensta (1t.
T
:ur¢|aco i
'Y
&3'5 Length (rt.)
SBorehole
Diameter:
“ll

:ontonno
3.0 L::gth {re.)

Filter Material: —

Top of Screen Depth: 84 ('

Well Total
89,34 [Depth (1t.)

Filter Pack
6.09 Length (ft.)

e [ .
2.2 iy 106,00 | Tkt Oe*

5 T
16,66 |P 25500 dgh. 25

Backtill Materiati__3/R" NoLCI AY BFNTON‘ITE PELLETS




WELL DEVELOPMENT SUMMARY

WELL 8-8 7BR

DATE | TIME| METHOD VOLUME [APPEARANCE COMMENTS
‘ Clear all the way
5/29/8719:30 Pumped 14L Clear down
6/1/87113:00] Pumped 6L Muddy —
Clear-top _
6/8/87| 8:10] Bailed 8L, muddy-botton ~ Vol - 3L
clear-top
6/9/87| 9:30| Bailed 3L muddy-botton
clear-top
6/10/87| 7:30f Bailed 3L muddy-botton




8-87BR
06/19/87

Bail-Down/Recovery Test
Q = 2.1 1it/4 min

Time
(min)

o)

4
5.25
6
6.4
7

9
12
14
19
24
106
202
262
322

RecoVery
Time
(min)

Depth to
Water
(feet)

87.97
91.30
91.18
91.16
91.13
91.11
91.03
90.93
90.88
90.81
90.72
90.36
90.14
90.06
89.93

Draw~-
down
(feet)

3.33
3.21
3.19
3.16
3.14
3.06
2.96
2.91
2.84
2.75
2.39
2.17
2.09
1.96



400

30

§-8/BR
06 /1/87
00
Time (minutes)

100

— —— o~ r <t
{ l | I

(3®24) umopmpaq
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FACKER TEST ANALYSIS
WELL NO. 8-87BR

ROCEY FLATS FLANT: 881 HILLSIDE JOB NO. 2029-17-02
DATE TESTED: 5/20/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET RELOW G.S.): b62.61 - T72.26
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEFTH TO WATER (FEET BELOW G.S.): 77.69
& L
o= e LN(==)

2(FI) (L) (H) R

1ST P1/3 TEST

P2/3 TEST

Q INJECTION RATE = 0.00000000 (FEETI/MIN}
L LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)
= &7.43 + .47 + 0.00 # 2,31 = 76.90
BOREHOLE RADIUS = 0.31 FEET

a
i

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN
K = 0.00000000 CM/SEC

o INJECTION RATE = 0.00250368 (FEET3I/MIN)
L LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE FRESSURE (IN FEET)

= &7.43 + S.10 + 13.00 * 2,31 = 102.56
R = BOREHOLE RADIUS = 0.31 FEET
K = HYDRAULIC CONDUCTIVITY = 0.00000138 FT/MIN

K = 0.00000070 CM/SEC

2ND P1/3 TEST GAINED WATER IN TUBE; INVALID TEST



FACEER TEST ANALYSIS
WELL NO. B8-B7BR

ROCEY FLATS PLANT:; 88! HILLSIDE JOB NO. 2029-17-02
DATE TESTED: S/20/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 83.43 - 9I.08

MATERIAL TESTED: ARAFAHOE LIGNITE
DEFTH TO WATER (FEET BELOW G.S.): 77.46%

2(PI1) (L) (H) R ,

18T F1/3 TEST

P2/3 TEST

@ INJECTION RATE = 0.00026065 (FEET3I/MIN)
L LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TARLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE FRESSURE (IN FEET)

nu

= 77.69 + .02 + 0.00 * 2.31 = 86.71
R = BOREHOLE RADIUS = 0.31 FEET
K = HYDRAULIC CONDUCTIVITY = 0.Q0000017 FT/MIN

K = 0,00000009 CM/SEC

Q INJECTION RATE = 0.00002462 (FEET3I/MIN)
L = LENGTH OF TEST INTERVAL = ?.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ BGAGE PRESSURE (IN FEET)
= 77,69 + 5.10 + 17.00 # 2,31 = 122,06
R = BOREHOLE RADIUS = 0.31 FEET

K = HYDRAULIC CONDUCTIVITY = 0O.00000001 FT/MIN
K = 0.00000001 CM/SEC

2ND P1/3 TEST GAINED WATER IN TUBE; INVALID TEST



02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER
WELL G. S. TOC STICK  BELOW DEPTH
NUMBER DATE ELEVATION  ELEVATION UP TOC BELOW TOC
0887 06/19/87 5919.70 5919.82 0.12 89.14 87.97
06/24/87 5919.70 5919.82 0.12 89.14 79.69
07/08/87 5919.70 5919.82 0.12 89.14 60.00
08/06/87 5919.70 5919.82 0.12 89.14 53.00
11/10/87 5919.70 5919.82 0.12 89.14 46.60
12/16/87 5919.70 5919.82 0.12 89.14 46.50
01/09/88 5919.70 5919.82 0.12 89.14 45.60
02/04/88 5919.70 5919.82 0.12 89.14 45,72

WATER
SURFACE
ELEVATION

5831.85
5840.13
5859.82
5866.82
5873.22
5873.32
5874.22
5874.10
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BOREHOLE

Location Rocky Flatg Plant; 881 Hillside Area

Coordinates N 35043.82 E 21675.56

Total Depth 32.00'

Drilling Company Bovles Bros.
Date Drilled October 7-9, 1987

Drilling Method _Hollow Stem Auger

LOG
OF

Borehole/Well No. _43-87/BH57-87

Ground Surface Elevation 5924.92'

Water Level Encountered None

Static 5918.87' 2/4/88

Orilter S. Bradfield

Drilling Fluia None

Logged By R.T. Treat Checked By ,
Geoiogist Site Manager
CEARP Manager
Comments
< (4
5’ Qe Sampiles Collected or
& .é;g! Lithologic Description Other Tests Performed
O__ ~ ®
L TOPSOIL HNu background=0.6
OV A background=0.0
————————— 0.0-2.0° SAMPLE. X
F—""‘/ Recovered 1.7/2.0° = 85%. No Ludlum readings
' / 0.0-0.25" TOPSOIL: silty sands with 2";’:" background on
gravels; roots; dry. pA enter core.
/ P
L COLLUVIUM (Tualz \l}{CO Field screen readings:
5 / e sample reading (field
- /‘ 0.25-1.5 SILTY SAND WITH GRAVEL: | blank reading).
grayish brown (5 YR 3/2) with angular R "
/ and subangular gravels; sands fine- 0'0'(;17‘ ‘Fl}‘;lﬁ SCr(’ng ’
| grained (3.5-3.00). (0.0 GVA = 0.0 (00
/ 1.5-1.70% CLAY: dusky brown (5 YR | (0.0% = 0.0 (0.0).
2/2) scattered gravels; low plastic; moder- .
- P . . 2.0-3.2: Field screen
/ ately cemented; slightly sandy; moist. readings: HNu = 0.0
/ 2'0_4‘0a SAMPLE. (0.0); OVA = 0.0 (0.0).
0 - Recovered 1.2/2.0° = 60%.
/ CLAY: dusky brown (5 YR 2/2) to mod- 4-0'5.-311{ Readings on
L erate brown (5 YR 4/4); slightly sandy ‘g"’/"- HNu =25
- ~with little scattered gravels; moderate to A =00
- - highly cemented with angular and suban- R .
= /L gular gravels ranging 1.5 mm to 2.5 mm; ‘—‘—0;1—18— B%‘;?]“ hit
= massive; light moist. samp.e: §704DH.
[ Duplicate sample:
£  40-6.0' SAMPLE BHS5787004D.
15 B / Recovered 1.8/2.0° = 90%. -
= / 4.0-5.5: CLAY: same as above; scattered Q‘QT‘S-“Q- .Fgld scrgcon
= | gravels; slightly sandy to sandy; moist. rgab -mc%;A _mg; 0.0
= / 55-58% SAND AND GRAVEL: light | (00 OVA =00(0.0)
-+ - brown (5 YR 5/6); severely oxide (Fe) . .
B / stained; medium to coarse-grained sand 8.0-10.0% Rcaid.mlg{sN
+- " 4 with 1.5 mm to 3.75 mm gravels; angular gnzcs‘?rgé?‘_) 2‘4 u
— / and subangular with few subrounded; | = < e
+ . weakly cemented; well sorted; moist.
20 =S
Page 1L ot 4




Location

LOG
OF
BOREHOLE

Coordinates

Borehole/We!ll No.
Ground Surface Elevation

43-87 /BH57-87

Total Depth Water Level Encountered
Static:
Drilling Company Driller
Date Drilled Heliper
Drilling Method Driltling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
< > N
Q o Q"~‘° Qe Sampies Collected or
'«0 AR .ia? Lithologic Description Other Tests Performed
2Q__ <& L) _
== | 6.0-8.0' SAMPLE. 8.0-10,0 Direct hit
St / Recovered 2.0/2.0' = 100%. sample: BH578708DH.
j | 6.0-6.8"° SAND AND GRAVEL: light | Duplicate sample:
= j/ brown (5 YR 5/6); varying fine-, | BH5787008D.
i e L medium-, and coarse-grained sands with , )
= :;/ gravels ranging 1.5 mm to 3.25 mm; sub- | 10.0-12.0": Readings
T - angular and subrounded; weakly ce- | on core sample: HNu
= 5/ mented; well sorted; moist. =55 0VA =28
2 Fe /b 6.8-8.0> CLAY: light gray (N 7/0) to
Bty moderate brown {5 YR 3/6) with noted 0.0-12.0":
)= 4 " sand and gravel streaks approximately 7.3 éoftalczt' a}xducfii:::t
= x to 7.5°; otherwise highly to medium plas- hit sample:
‘;: :/' tic clays; severely oxide stained; moder- BH578710UC
‘EE 5 | ately cemented; moist. Duplicate sample:
s / 8.0-10.0' SAMPLE. BHS5787010D.
) S, F Recovered 2.0/2.0° = 100%.
30 = :/ 8.0-9.7: CLAY: same as above with some 12.0-14.0: Readings
"E: ":' scattered medium gravels; moist. on core sample: HNu
— 9.7-10.0: SAND AND GRAVEL: moder- = 18.5; OVA = 8.5.
= _'/"' ate reddish brown (10 R 4/6); slightly ,
e clayey; medium- and coarse-grained | 12.0:14.0% Contact
sands; 3.75 mm-4.0 mm subangular gravel; | 2nd direct hit
1 4 1 weakly cemented; moist. sample:
BH578712CT.
1 1 1 102-12.0° SAMPLE. Duplicatc sample:
Recovered 2.0/2.0° = 100%. BH5787012D.
~25 1 { 10.0-11.5 SAND AND GRAVEL: moder-

ate reddish brown (10 R 4/6); well sorted
sands; fine-, medium-, and coarse-grained
angular and subrounded gravels ((75mm

14.0-16.0": Readings
on core sample: HNu
= 15.5; OVA = 32.5.

T T T up to 450 mm); massive; weakly ce-
mented; moist. 14.0-16.0": Bedrock.
T T T 1151200 CLAY: light brown (5 YR | Direct hit sample:
5/6) to light gray (N 7/0); moderately | BH578714BR.
T T T cemented; slightly sandy; severely oxide | Duplicate sample:
stained; medium plastic. BH5787014D.
Page —2 of __4




Location

LOG
OF
BOREHOLE

Coordinates

Borehole/Well No.
Ground Surface Elevation

43-R87/BHS7-87

Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
<
5: f?bo Q\.’ Samples Collected or
SO/ /ER Lithologic Description Other Tests Performed
& [O) ~ @ A
ARAPAHOE FORMATION
+ N + 16.0-18.0": Readings
12.0-14.0° SAMPLE. on core: HNu = 10.5;
+ T T Recovered 2.0/2.0° = 100%. OVA = 558.
WEATHERED CLAYSTONE: light gray
+ + =+ (N 7/0) to severely oxide stained browns; | 16.0-18.0’: Direct hit
medium plastic; blocky; massive; moist. sample: BH578716DH.
T T T Duplicate sample;
14.0-16.0° SAMPLE. BH5787016D.
. T T Recovered 2.0/2.0° = 100%.
8 | WEATHERED CLAYSTONE: light gray 18.0-20.0": Readings
T ] T (N 7/0) to medium dark gray (N 4/0); | on core sample: HNu
4 1 J massive; blocky; moderately to severely | =22; OVA = 2.5,
oxide stained lenses; medium to highly
1 1 1 plastic; moist. 18.0-20.0°: Direct hit
sample: BH578718DH.
4 4 4 16.0-18.0° SAMPLE. Duplicate sample:
[ Recovered 2.0/2.0° = 100%. BH5787018D.
—_— -~ + + WEATHERED CLAYSTONE: medium
gray (N 5/0) to medium dark gray (N | 20.0-22.0: Readings
<+ <+ -L 4/0) at Dbottom; slightly oxide (Fe) | on core sample: HNu
stained; blocky; medium plastic; moist. = 265; OYA =175,
e - -
18.0-20.0° SAMPLE. 20.0-22.0": Direct hit
T T T Recovered 2.0/2.0° = 100%. sample: BH578720DH.
WEATHERED CLAYSTONE: medium Duplicate sample:
T T T gray (N 5/0); massive; blocky; moderately | BH5787020D.
— 1 i 1 cemented; slightly oxide (Fe) stained in
lenses; medium plastic; moist. 22.0-24.0>: Readings
+ + + on core sample: HNu
20.0-22.0° SAMPLE, = 9.0; OVA = 05.
T T T Recovered 2.0/2.0° = 100%.
WEATHERED CLAYSTONE: same as | 22.0-24.0°: Direct hit
+ T <+ above; Fe (oxide) stained; moist. sample: BH578722DH.
Duplicate sample:
+ T <+ BH5787022D.
— Page 3 ot __4




Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Borehole/Well No. _43-87/BHS57-87

Ground Surface Elevation

Water Level Encountered

Static

Drilling Company Driller

Date Drilled Helper

Dritling Method Drilling Fluid

Logged By Checked By

Geologist Site Manager
CEARP Manager

Comments

< \"
-

Qe Qo
® o O
QQ °‘~v

&

e
s ‘\Q
IS

Lithologic Description

Sampies Collected or
Other Tests Performed

tmm—
-y

JLsive;

22.0-24.0° SAMPLE,

1 Recovered 2.0/2.0" = 100%.

WEATHERED CLAYSTONE: medium
 gray (N 4/0) to medium dark gray (N
5/0); slightly sandy; fine-grained; mas-
blocky; medium to slightly Fe
(oxide) stained; medium plastic; moist.

-

A

d

T (Fe) stained;

24.0-26.0' SAMPLE.

4+ Recovered 2.0/2.0° = 100%.

WEATHERED CLAYSTONE: medium

<4 dark gray (N 4/0); massive; blocky; mod-

erately oxide stained; medium plastic;
- moist.

r 26.0-28.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

" WEATHERED CLAYSTONE: medium
dark gray (N 4/0); massive; slightly oxide
blocky; medium plastic;
I moist.

. 28.0-30.0° SAMPLE.
Recovered 2.0/2.0° = 100%.

. WEATHERED CLAYSTONE: same as
above.
30,0-32.0° SAMPLE.

- Recovered 2.0/2.0° = 100%.
WEATHERED CLAYSTONE: medium

" gray (N 4/0) with a dark reddish brown
(10 R 3/4) streak at approximately 31.7%

T massive; slightly sandy to sandy streaks

are fine-grained (3.0-2.59); slightly oxide

T stained in streaks; blocky; medium plas-

tic; moist to lightly moist in the streaks.

TOTAL DEPTH: 32.00°

24.0-26.0’: Readings
on core sample: HNu
= 10.2; OVA = 2.8.

24.0-26.0’: Direct hit
sample: BH578724DH.
Duplicate sample:
BHS5787024D.

26.0-28.0": Readings
on core sample: HNu
= 6.5, OVA = 0.0.

26.0-28.0: Direct hit
sample: BH578726DH.
Duplicate sample:
BH5787026D.

28.0-30.0>: Readings
on core sample: HNu
= 7.2; OVA = 0.0.

28.0-30.Q’: Direct hit .
sample: BH578728DH.
Duplicate sample:
BH5787028D.

30.0-32.0: No
readings above
background on core
for HNu, OVA, or
Ludlum.
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O P W aE s ) an

WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 881 Hillside Area Well No. 43-87/BH57-87

Coordinates _N 35043.82 E 21675.56 Elevation: Ground Surface 5924.92'

Total Depth: well _12.50' Top of Casing 5926.49'

Berehole _32.00'
Fermation of Completion _Colluvium

. Casing Material Sch 5 Type 316 TFJ stainless steedgyging Diameter _2" 1D

Screen Materias 0.010" 3 314 TFJ Surface Casing Diameter _5" ID
Dete Installed October 12, 1987 stainless stee Approved By
instalied 8y _R.T. Treat : Site Manager
eoclogist
Project Directer

Cemments _Lower section of borehole from 14.0' to 32.0' was backfilled with

Portland Type I cement on October 9, 1987 then allowed to solidify.

2.20'

Tep of Casing 1.57'

Ground Surfase

777777777 'r/// S s ',WT’T
Surface Soal / / wefgsce Casing
Materishk // 1.80 3»» (1.}
Portland Type I
—cement o
Surface / 8
2.00 |Seal
Length (ft.)]|
o LBereohele
o Diameter:
7.5"
:on:um 5;
ee
1.00 Length (1t.)f < %
Filiter Materisl: .-——J

[Top ot Screen Depth: 3,.50°

32/42 Silica_Sard

Wel Tetsl
12.50 [Depth {11.)

i

tcro:: Borehele
eng - . Yotat Depth
(1t.) 32.00 (1t.)

Filtter Pack B
9.75 Loength (re.)

—
N
@ L
S |
y = L!
=
BaeskfiH N
1.25 lrength (11)] © C

Backfill Materiai: Portland Tvpe I cement to 14.0' then
3/8" Volclay Bentonite Pellets




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER
WELL S. TOC STICK  BELOW DEPTH
NUMBER DATE ELEVATION  ELEVATION UP TOC BELOW TOC
4387 07/07/87 5924.92 5926.49 1.57 13.82 8.80
11/11/87 5924.92 5926.49 1.57 13.82 8.80
12/21/87 5924.92 5926.49 1.57 13.82 8.80
01/11/88 5924.92 5926.49 1.57 13.82 8.10
02/04/88 5924.92 5926.49 1.57 13.82 7.62

Page 14

WATER
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ELEVATION

5917.69
5917.69
5917.69
5918.39
5918.87
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; 881 Hillside Area porenole/Well No. 44-87/BH58-87
Coordinates _N 35317.96 E 22323.69 Ground Surface Elevation _5949.53"'
Total Depth _7.00' Water Leve! Encountered None
Static 5945.93' 2/4/88

Drilling Company _Boyles Bros. orjiter T. High
Date Drilled October 8-9, 1987 Helper B. Keeney
Drilling Method Hollow Stem Auger Drilling Fluid None
Logged By 7.7, Bannon Checked By

Geologist §ite Manager

CEARP Manager

Comments

Sampies Coliocted or

Litholegic Description Other Tests Pertermed

e e e

=
L -_
- -
m -n -
-t b of
-l A ol
- L
- -
an— - L
L o -
- -
- e
- b ad
—

-

TOPSOIL

0.0-2.0° SAMPLE.

Recovered 1.7/2.0° = 85%.

0.0-0.2": TOPSOIL: blackish red (5 R
2/2); topsoil with flattened subangular to
- subrounded quartzite pebbles; unconsoli-
dated; dry.

LLUVI DISTURBED

| 0.2-1.7:  SILTY CLAY: dark yellowish

orange (10 YR 6/6);, dense; poorly sorted
| silty clay; caliche; consolidated; strong
HCl reaction on caliche, weak on clay;
| damp.

o

L 2.0-4.0° SAMPLE.

Recovered 1.9/2.0° = 95%.

- 2.0-3.2> CLAY: weakly layered olive
gray (5 Y 4/1) and dark yellowish brown
- (10 YR 4/2); very dense; oxidized; abun-
dant caliche; well consolidated; damp.

ARAPAHOE FORMATION

T 3.2-3.9": CLAYSTONE: same as above.

-
4.0-7.0° SAMPLE.

- Recovered 3.1/3.0° =.103%.

4.0-5.5: CLAYSTONE: brownish gray (5
F YR 4/1); dense clay; no caliche; consoli-
dated; slightly damp.

" 5.5-7.0: SILTY CLAYSTONE: weakly
‘layered; moderate yellowish brown (10
- YR 5/4) to dark yellowish orange (10 YR
6/6) silty clay; oxidized; no caliche; con-
" solidated; damp.

TOTAL DEPTH: 7.00

HNu background=0.2
OV A background=1.0

Field screen readings:
sample reading (field
blank reading).

0.0-1.7"; Readings on
core: HNu = 0.2
(0.2); OVA = 24 (1.0).

0.0-1.7°: Upper
contact and direct
hit sample:
BH388700UC.

2.0-3.9: Readings on
core: HNu = 0.2
(0.2); OVA = 1.9 (1.4).

2.0-3.9: Contact and
direct hit sample:
BHS588702CT.

4.0-7.0": Field screen
readings: HNu = 0.2
(0.2); OVA = 0.8 (0.8).

4.0-7.0°: Bedrock
sample: BH588704BR.

Page




WELL
COMPLETION
INFORMATION

Locatien Rockv Flats Plant:; 881 Hillside Area Well MNo. 44-87 /BH58-87

Coordinates N 35317.96 E 22323.69 Elevation: Ground Surface _5949.53"

Total Depth: Weit _3.70' Top of Casing _5951.26'"
Seroheie 2-00'

Fermation of Compietion Collyvium

Casing Material Sch5, Type 316 TFJ stainless steegssing Diameter 2" ID

Screen Materia) 0.010" wire wrap, Type 316 TFJ gyrtace Casing Diameter 5" ID

stainless stee

Date Installed _Qctober 9, 1987 Approved By
instalied By J. L. Bannon Site Manager
eologist
Project Directer
Coemmeonts

Yop of Casing 1, 73'

7 7]7T]lw-'-’-r-r

3«'.30 Casing
opth (¢,

Ground Surface
777777777 rr77

Surface Soeal
Ifurlal:
Portland Type 1

cement
Surface -
Seat
1.00 Length (1t.)| —~
5 Borehele
o Diameter:
"
. —_—Tan
=on:o.lto 5
'Y
0.25 Length (ft)| <

Filter Material: —

. \i
32 /42 Silica Shnd Top of Screen ooptﬁ. 1.50

Welli Total
3.70 Depth (t1.)

Filter Pack
2.70 Length (ft.)

:cn:: Borehele
ong Teotal Dopth
2.00 (re.) 7.0 )
et
O
19,
__g =
BaektiH p
3.45 |Length (1t)| S ’
e et — =

Sackflit ..un.u) 3/8" Volclay Bentonite Pellets




N N vs

02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE  WATER WATER

WELL S. TOC STICK  BELOW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION uP TOC BELOW TOC ELEVATION
4487 07/07/87 5949.53 5951.26 1.73 5.23 4.00 5947.26

11/11/87 5949.53 5961.26 1.73 5.23 4.00 5947.26

12/18/87 5949.53 5951.26 1.73 5.23 4.00 5947.26

01/09/88 5949.53 5951.26 1.73 5.23 5.10 5946.16

02/04/88 5949.53 5951.26 1.73 5.23 5.33 5945.93
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LOG
OF

BOREHOLE

Location Rocky Flats Plant; 881 Hillside Area gorenole/Well No. 45—-87BR/BH59-87

N 35325.48 E 22340.05
112.00'

Coordinates
Total Depth

Drilling Company Boyles Bros.

Ground Surface Elevation 5949.42'

Water Leve! Encountered

Static

T. High; P. Bushkowski

Driller
Date Drilled Qctoher 5-8 and 12-15, 1987 Helper _B. Keeney; K. Parker
T
Drilling Method Hollow Stem Auger; Rotary Core prjiying Fiuid None 0.0-59.7
Water 5Y./7/'-112.0"
Logged By J.1. Bannon; J.B. Bergman Checked By

Geologist

Comments

Site Manager

CEARP Managor

Surface casing set on Octoher 7-8, 1987 by J.L. Bannon to 58.77'.

Samples Collected or
Other Tests Performed

LLUVIUM

0.0-2.0° SAMPLE.

Recovered 0.9/2.0° = 45%.

[ SAND AND GRAVEL, TOPSOIL: mod-
| erate brown (5 YR 3/4); poorly sorted
sand and clay with very large subangular
L to subrounded quartzite cobbles; no
caliche; unconsolidated; no HCI reaction;

e dry.
. 2.0-4.0° SAMPLE.
Recovered 1.5/2.0' = 75%.
2.0-2.4 CLAYEY SAND: pale yellowish
brown (10 YR 6/2); clayey sand with
subangular quartzite pebbles; unconsoli-
' dated; damp.
—— 2.4-3.5: SANDY CLAY: pale yellowish
10 == ’ brown (10 YR 6/2) to moderate yellowish
= brown (10 YR 5/4) with dusky yellowish
brown (10 YR 2/2) clay at very bottom;
et slight caliche; unconsolidated; strong HCI
=== ’ reaction; damp.
’ ARAPAHOE FORMATION
== 4.0-7.0' SAMPLE.
Recovered 3.2/3.0° = 107%.
e CLAYSTONE: olive gray (5 Y 4/1); ho-
mogencous clay; no caliche; minor oxida-
- tion; consolidated; no HC! reaction;
: slightly damp.
71.0-9.5> SAMPLE.
Recovered 2.8/2.5° = 112%.
CLAYSTONE: olive gray (5 Y 4/1); no
pebbles; minor oxidation; no caliche; con-
20 —— | solidated: slightly damp.

P ———
HNu background=0.2
OV A background=1.0
Field screen readings:
sample readings .
(field blank reading).

0.0-0.9’: Field screen
readings: HNu = 0.2
(0.2); OVA = 0.9 (0.0).

2.0 No readings
above background on
cuttings, breathing
zone, well head, and
core.

2.0-3.5’: Field screen
readings: HNu = 0.0
(0.0); OVA = 0.8 (0.8).

2.0-3.5 Upper
contact sample:
BH598704UC.

4.0-7.2°: Field screen
readings: HNu = 0.0
(0.0); OVA = 0.6 (0.6).

4.0-7.2": Contact
sample: BH598707CT.

7.0-9.8": Field screen
readings: HNu = 0.0
(0.0); OVA = 0.6 (0.6).

7.0-9.8: Bedrock
sample: BH598709BR.

’.’. l of 10



LOG

OF
BOREHOLE
Location Borehole/Well No. 45-87BR/BH59-87
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluld
Logged By Checked By

Geologist

Site Manager

Comments

CEARP Manager

;: Sampies Coliected or
O.g Lithologic Description Other Tests Performed
2Q&<
9.5-12.0° SAMPLE.
Recovered 2.6/2.5° = 104%. 14.5% HNu
9.5-9.95": CLAYSTONE: same as above. baclfground on
9.95-12.0 CLAYEY SILTSTONE: light | cuttings and
olive gray (5 Y 6/1) with dark yellowish | Preathing zone.
orange (10 YR 6/6) oxidation; moderately .
consolidated; very slight HCl reaction: | 220 No readings
slightly damp. > | above background on
25 core.
ML_}';_ No readings above
Recovered 2.7/2.5" = 108%. b .

. . ackground in well
12.0-13.4: CLAYSTONE: heavily oxi- head, breathing zone
dized dark yellowish orange (10 YR 6/6) nd i ttings ’
and olive gray (5 Y 4/1) with iron growth and Cutlings.
and leaf impressions; consolidated; slight
HCI reaction; dense; damp.
13.4-14.5: CLAYEY SILTSTONE: light

30 olive gray (5 Y 6/1) and dark yellowish
orange (10 YR 6/6); faintly laminated;
clayey silt; moderately consolidated;
oxidized; slightly damp.

= 14.5-17.0’ SAMPLE.
— | Recovered 3.3/2.5" = 132%.
E——— CLAYSTONE: light olive gray (5 Y 6/1)
| and dark yellowish orange (10 YR 6/6);
heavily oxidized; clay with very heavy

A5 L staining around plant fragments; consoli-
dated; wet outer core, damp inner.
17.0-19.5° SAMPLE.

Recovered 3.15/2.5° = 126%.
CLAYSTONE: same as above without the
wet outer core; damp.

40
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Location

LOG
OF
BOREHOLE

Coordinates
Total Depth

Water Level

Dritling Company

Date Drilled

Orilling Method

Logged By

Dritler

Borehole/Well No.
Ground Surface Elevation

45-87BR/BH59-~87

Encountered

Static

Helper

Checked By

Comments

Geologist

Drilling Fluid

Site Manager

CEARP Manager

§ Lithologic Description

Sampiles Collected or
Other Tests Performed

19.5-22.0° SAMPLE.

- Recovered 2.9/2.5° = 116%.

CLAYSTONE: light olive gray (5 Y 6/1);
- oxidized clay becoming progressively less
stained to brownish gray (5 YR 4/1) with
- minor oxidation; consolidated; damp.

-22.0-24.5° SAMPLE.

Recovered 3.2/2.5" = 128%.

F CLAYSTONE: dark gray (N 3/0) to

brownish gray (5 YR 4/1); dense; contain-

" ing a thick (0.2’) coal seam at 24.5° and

| small coal fragments throughout; consoli-
dated; damp.

" 24.5-27.0° SAMPLE.

| Recovered 3.4/2.5° = 136%.

CLAYSTONE: dark gray (N 3/0) to
L brownish gray (5 YR 4/1); dense; with
coal pieces becoming more oxidized
down-core to light olive gray (5 Y 6/1)
and dark yellowish orange (10 YR 6/6)
claystone with oxidized plant fragments;
consolidated; damp.

27.0-29.5> SAMPLE.

Recovered 3.0/2.5° = 120%.

CLAYSTONE: light olive gray (5 Y 6/1)
mottled clay becoming less oxidized
down-core to medium gray (N 5/0); con-
tains small coal fragments; consolidated;
damp.

29.5-32.0° SAMPLE.

Recovered 3.5/2.5" = 140%.

CLAYSTONE: medium gray (N 5/0) to
medium dark gray (N 4/0); clay with mi-

nor oxidation; consolidated: damp.

Page
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LOG
OF
BOREHOLE
Location Borehole/Well No. _45-87BR/BH59-87
Coordinstes Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
o ®
S\ Q*?. Qe Samples Collected or
0oy /e /&R Lithologic Description Other Tests Performed
Q« é ~ ~.k
60 —

—

] 32.0-34.5° SAMPLE.

s § 1 Recovered 3.1/2.5° = 124%. .

SILTY CLAYSTONE: medium light gray
" 4 (N 6/0) to yellowish gray (5 Y 8/1); silty
clay becoming more oxidized down-core;
! 4 contains dark yellowish orange (10 YR
6/6) mottling; consolidated; damp.

i T 34.5-37.0° SAMPLE.

65 . ! 4 Recovered 2.3/2.5" = 92%.
34.5-34.9": CLAYEY  SILTSTONE!
4 4 medium gray (N 5/0); consolidated; damp.
T 34.9-35.3" CLAYEY  SILTSTONE:

28 4 grayish orange (10 YR 7/4) to dark
yellowish orange (10 YR 6/6); heavily
2 4 oxidized; clayey silt; consolidated; damp.

- 35.3-35.9: SILTY CLAYSTONE: olive
3 <+ gray (5 Y 4/1); oxidized; damp.

] 35.9-37.0%; CLAYSTONE: moderate

10 T T Tbrown (5 YR 4/4) to dark yellowish
= ] orange (10 YR 6/6); extremely oxidized;
-+ + Tclay with a very sharp upper contact;
= ] contains very dense, concentric iron
T= T T nodules with a very dark, sugary texture:
qZ: i q_unconsolidated; damp.
1==1| |l 37.0-39.5 SAMPLE.
= ; Recovered 2.2/2.5° = 90%.

L L= 1 4 37.0-38.05”: CLAYSTONE: same as
= ] above; heavily oxidized; containing two
1= +| |+ large carbonate pebbles that react with
= : HCI; unconsolidated; damp.

T= T T 38.05-38.75% CLAYEY SILTSTONE:
= grayish orange (10 YR 7/4) to dark
+- - T yellowish orange (10 YR 6/6); oxidized;
— E clayey silt; sharp upper contact with the
+= - =+ clay; consolidated,

_89_ L~ — -
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Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Drilling Company

Water Leve!

Driller

Date Drilled

Borehole/Well No.
Ground Surface Elevation

45~-87BR/BH59-87

Encountered
Static

Helper

Drilling Method

Dritiing Fluid

Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
Samples Coliected or
Lithologic Description Other Tests Performed
38.75-39.50": SILTY CLAYSTONE:

4 medium gray (N 5/0); mottled; silty clay;

oxidized; unconsolidated; damp.

39.5-42.0° SAMPLE.

<4 Recovered 2.5/2.5 = 100%.

SILTY CLAYSTONE: pale yellowish

+ brown (10 YR 6/2) to grayish orange (10

YR 7/4); dense; oxidized; silty clay; well

82 T consolidated; damp.
T 42.0-44.5° SAMPLE.
Recovered 3.0/2.5 = 120%.
T 42.0-43.65" SILTY CLAYSTONE:
oxidized grayish orange (10 YR 7/4) to
T pale yellowish brown (10 YR 6/2); silty
clay; consolidated; damp.
T 43.65-445" SILTY CLAYSTONE: light
90 J olive gray (5§ Y 6/1); very dense silty
clay; less oxidation; very well
1 consoldiated.
4 44.5-47.0° SAMPLE.
Recovered 2.75/2.5 = 110%.
<4+ SILTY CLAYSTONE: grayish orange (10
YR 7/4) to pale yellowish brown (10 YR
<+ 6/2); very dense; oxidized silty clay; very
95 1 well consolidated; damp.
47.0-49.5° SAMPLE.
[ Recovered 2.0/2.5° = 80%.
1 47.0-47.4. SILTY CLAYSTONE: same as
above.
1 47.4-49.5" CLAYEY SILTSTONE:
grayish orange (10 YR 7/4) to pale
] vellowish brown (10 YR 6/2); oxidized;
100 clayey silt; unconsolidated; dry to damp.

Page
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LOG
OF
BOREHOLE
Location Borehole/Well No. _45-87BR/BHS59-87
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled Helper
Drilting Method prilling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
<
NS o ° Sampies Colliected or
°. S/ & Q Lithologic Description Other Tests Performed
&
100

1]

L
o
A

49.5-52.0°' SAMPLE.

J Recovered 2.75/2.5" = 110%.

SILTY CLAYSTONE: medium gray (N
15/0); very dense silty clay; minor
oxidation; core wet from sitting
4 overnight.

+520-54.5° SAMPLE.

Recovered 1.7/2.5° = 68%.

F CLAYSTONE AND SILTSTONE:
laminated medium dark gray (N 4/0)
F unoxidized silty clay, down-core to
grayish orange (10 YR 7/4) oxidized
" clayey silt; consolidated to unconsolidated
down-core; damp.

L

Il

<+

54.5-57.0° SAMPLE.

T Recovered 3.0/3.5" = 120%.

1 SILTY CLAYSTONE: medium dark gray
(N 4/0) to dark gray (N 3/0);

| homogeneous, unweathered bedrock;

minor c¢oal fragments; very  well

consolidated; damp.

L

T'QHHQ'? SAMPLE.

Recovered 2.0/2.5° = 80%.
4+ SILTY CLAYSTONE: dark gray (N 3/0);
very dense; slightly silty; with coal frag-
4 ments throughout; very well consoldiated.

TTOTAL DEPTH WITH PLOPPER: 59.70’
ADJUST TOTAL DEPTH: 59.70°
T

———r—
——

HNu background=0.4.
OV A background=0.0
Ludlum background
= 0.0.

No readings above
background.
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LOG
OF
BOREHOLE
Location Borehole/Well No. __45-87BR/BH59-87
Coordinstes Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilied Helper
Drilling Method Drilling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
@
Qs‘ s ;.0 Samples Collected or
® .. °° $§ L‘tho:cglc D.‘cf‘pttoﬂ Other Tests Pertormed
Q¢ v .,"
T 60.0-64.0' SAMPLE.
-+ 4 4 Recovered 3.8/4.0° = 95%.
RQD = 3.2/3.8° = 84%. )
4 4 L CLAYSTONE: dark gray (N 3/0) with
some brownish gray (5 YR 4/1) siltstone
4 4 4 nodules; very thin (<.01’) sandstone--dark
gray (N 3/0); rounded; clayey; moderate
+ + 4 sorting; very fine-grained; homogeneous;
consolidated; moist to wet.
— 4+ 4 4
+ + 4 64.0-68.0° SAMPLE.
Recovered 3.6/4.0° = 90%.
1 4 4+ RQD = 2.9/3.6" = 81%.

CLAYSTONE: same as above; abundant
4 organic fragments; trace sand; abundant
silt; dense; moist to wet.

68.0-72.0° SAMPLE.
T Recovered 2.0/4.0° = 50%.

RQD = 1.7/2.0° = 85%.
- CLAYSTONE: same as above.

T 72.0-74.0° SAMPLE.
Recovered 2.4/2.0° = 120%.

" RQD = 1.5/2.4’ = 63%.
J_ CLAYSTONE: same as above.

-

-

174.0-78.0° SAMPLE.
Recovered 2.1/4.0° = 53%.
-RQD = 0.4/2.1" = 19%.
CLAYSTONE: same as above,

IS
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LOG
OF
BOREHOLE
Location Borehole/Well No.
Coordinates

Total Depth

Water Level

Ground Surface Elevation

Static

45-87BR/BH59-87

Encountered

Drilling Company Oriller

Date Drilled Helper

Drilling Method Drilling Fluid

Logged By Checked By
Geologist

Comments

Site Manager

CEARP Manager

Lithologic Description

Sampies Collected or
Other Tests Performed

- - -y

'
¥
4
v
4

i
T
1
v
L

78.0-82.0° SAMPLE.

L Recovered 5.0/4.0° = 125%.

RQD = 0/5.0° = 0%.

L. CLAYSTONE: dark gray (N 3/0); abun-
dant brownish gray (5 YR 4/1) siltstone
L pebbles; angular; dense; at 81.0° medium
dark gray (N 4/0) very thin sandstone

fine-grained; core very broken; abundant
- organic fragments; moist.

82.0-86.0° SAMPLE.

- Recovery 4.0/4.0° = 100%.

RQD = 4.0/4.0° = 100%.

t 82.0-84.0: SANDY CLAYSTONE: dark
gray (N 3/0); fine- to medium-grained;
- rounded; quartzose sand; well sorted;
abundant organics; moist.

3/0); gradual change; abundant organic
- fragments; unweathered; homogeneous;

" stone; dense; moist,

" 86.0-90.0° SAMPLE.

1 Recovered 4.0/4.0° = 100%.

RQD = 4.0/4.0’ = 100%.
L. 86.0-89.5: CLAYSTONE: same as above.

- gray (N 4/0); rounded; fine- to very fine-
grained; well sorted; clay-rich; organics

wet.

- laminations; well sorted; rounded; very.

- 84.0-86.0m° CLAYSTONE: dark gray (N

some sand similar to above; some silt- .
T stone; gradational changes to sandy silt-:
stone, siltstone, sandy claystone, and clay-

89.5-90.0: SANDSTONE: medium dark

- common; consolidated; dense; moist to.
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Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Borehole/Well No. 45-87BR/BH59-87

Ground Surtface Elevation

Water Level Encountered

Static

Dritling Company

Driller

Date Drilled

Helper

Drilling Method

Logged By

Checked By

Ge

Comments

ologist

Drilling Fluid

Site Manager

CEARP Manager

s /S /S
o e/ 8 Pt G Lithologic Description
Q g G ~ ”'k

Sampiles Collected or
Other Tests Performed

<+ -}‘ -

I
v
)
+
i

J-
T
4.
T

90.0-94.0’ SAMPLE.
. Recovered 4.0/4.0° = 100%.

RQD = 4.0/4.0’ = 100%.
| SANDSTONE: medium dark gray (N
4/0); same as above with very stained
| zone at 93.0° to 93.5"; FeO stains; light
brown (5 YR 5/6); from 90.0-93.0° small
I (<0.08") thick beds of claystone; very
dense; homogeneous; wet.

94.0-98.0’ SAMPLE.

F Recovered 2.1/4.0° = 53%.

RQD = 1.7/2.1’ = 81%.

" SANDSTONE: same as above; at 96.0°
have medium-grained sandstone; light
F gray (N 7/0); very stained--light brown (5
YR 5/6); some Fe Mag minerals; quartzose

T sand; wet.

T 98.0-102.0’ SAMPLE.
1 Recovered 3.0/4.0’ = 75%.

RQD = 1.0/3.0° = 33%.

- 98.0-99.5": SANDSTONE: medium light
gray (N 6/0); calcareous cement--reacts
- strongly with HCl; very dense; medium-
to fine-grained; oxidized in areas; oxi-
- dized zone at 98.0-98.3"; very broken with
claystone fragments; angular; wet.

. 69.5-100.8": SANDSTONE: medium light
gray (N 6/0) with light brown (5 YR 5/6)
- and moderate yellowish brown (10 YR
5/4) stains; fine- to very fine-grained;
L non-calcareous; FeO stains; moist.
100.8-101,0: SILTSTONE: medium light
L gray (N 6/0); trace very fine-grained
sand; homogeneous; moist.

Page
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Location

LOG
OF.
BOREHOLE

Coordinates
Yotal Depth

Drilling Company

Date Drilled

Drilling Method

Logged By

Water Level

Driller

Borehole/Well No.
Ground Surface Elevation

45-87BR/BH59-87

Encountered
Static

Helper

Drilling Fluid

Checked By

Comments

Geologist

Site Manager

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

102.0-106.0° SAMPLE.

Recovered 4.0/4.0’ = 100%.

RQD = 4.0/4.0° = 100%.

102.0-103.0: SANDY SILTSTONE: same
as above; more silt; moist.

103.0-106.0>: SILTSTONE: medium light
gray (N 6/0); alternating beds of sand-
stone, siltstone and claystone; sandstone
layers up to 2" thick; siltstone and clay-
stone layers <2" thick; moist.

106.0-110.0° SAMPLE.

Recovered 4.0/4.0° = 100%.

RQD = 4.0/4.0’ = 100%.

106.0-108.0>: SILTSTONE: medium light
gray (N 6/0); some very fine-grained
sand; some clay; some organics; moist.
108.0-110.0": SANDY  SILTSTONE:
medium light gray (N 6/0); fine- to
medium-grained sand; rounded; well
sorted; dense; some clay; moist. ‘

110.0-112.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

RQD = 2.0/2.0’ = 100%.

SANDY SILTSTONE: medium light gray
(N 6/0); homogeneous; some very fine-
grained sand; some clay;, consolidated;
moist.

TOTAL DEPTH: 112.00°

Page
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WELL
COMPLETION
INFORMATION

tocatien Rocky Flats Plant; 881 Hillside Area weil No. 45-87BR
Coordinates N 35325.48 E 22340.05 Eievation: Ground Surface _5949.42"

Total Depth: Weli 101,30 Top of Casing __5951.00'
Berehole 112.00'
Fermation of Completion Arapahoe Formation

Casing Materia) Sch 5, Type 316 TFJ stainless steghsing Diameter 2" ID

Screon Material(0.010" wire wrap 316 TFJ Surface Casing Diameter _5" ID
stainless steel
Date Installed QOctoher 16, 1987 Approved By

Site Manager

Instalied By _J-.B. Bergman
. Geologist —
Praject Directer

Surface casing set to 58.77' by J. Bannon on October 7, 1987

Comments

Top of Casing 1.58'

Ground Surfsse
777777777 I 4 , 7T v

Surfase Seal

NN

Materiak
Portland Type I
~Sement
Ouf'.co -
Seos
85.00 | engtn (rt.)
LBorehele
Dlameter:
4"

:on:oalh
L ¥ ]
3.37 Length (1t.)

u 16£°881,00°6S8

Filter Material:

32/42 Silica Sagpd Top of Screen Depth: 89,

101 WeH Tetal
Filter Pack 01.30 |Deptn (11.)
12.93 |Length {1t.)
Screen Borehele
11.55{Leneth | 175 oo | Tetal Depth
(rt.) {1e.)

Backtii
10.70 JLengtn (1t.)

0°21%,0¢€° 10T

Backfill Materiali__3/8" Volclay Bentonite Pellets
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PACKER TEST ANALYSIS
WELL NO. 45-87BR

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02
DATE TESTED: 10/16/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 60.55 - 70.20
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.):  89.12
Q L
K = ==-=mmmemeee LN(--)
2(PI) (L) (H) R

18T P1/3 TEST
TEST ABORTED

P2/3 TEST

INJECTION RATE = .00044889 (FEET3/MIN)

LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

Q
L

= 65.38 + 6.80 + 11.50 ¥ 2.31 = 98.74
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000003044 FT/MIN
K = ,00000015 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00582115 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 65.38 + 10.82 + .00 x 2.31 = 76.19
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000051153 FT/MIN
K = .00000260 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 45-87BR

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02
DATE TESTED: 10/16/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 79.85 - 89.50
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.):  89.12
Q L
K = =-—-=-—-- ~-- LN(--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00001448 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL =  9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 84.68 + 10.00 + .00 x 2.31 = 94.68
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000102 FT/MIN
K = .00000001 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00005792 (FEET3/MIN)
L o LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 84.68 + 6.80 + 16.00 x 2.31 = 128.43
BOREHOLE RADIUS = .17 FEET

)
"

HYDRAULIC CONDUCTIVITY = .0000000302 FT/MIN
K = .00000002 CM/SEC

=
"

2ND P1/3 TEST

TEST ABORTED



PACKER TEST ANALYSIS
WELL NO. 45-87BR :
ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02

DATE TESTED: 10/16/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 70.20 -~ 179.85
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 89.12
Q L
K=z - LN(--)
2(PI)(L)(H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00005792 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 75.02 + 12.10 + .00 ¥ 2.31 = 87.12
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000445 FT/MIN
K = .00000002 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00293954 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 75.02 + 6.80 + 13.70 x 2.31 = 113.47
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000017345 FT/MIN
K = .00000088 CM/SEC

2ND P1/3 TEST
TEST ABORTED



02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE  WATER WATER

WELL G. S. TOC STICK  BELCW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION upP TCC BELOW TOC ELEVATION
4587 07/07/87 5949.42 5951.00 1.58 102.63 91.04 5859.96

11/11/87 5949.42 5951.00 1.58 102.63 91.00 5860.00

12/21/87 5949.42 5961.00 1.58 102.63 91.40 5853.60

01/11/88 5949.42 5951.00 1.58 102.63 91.10 5859.90

02/04/88 5949.42 5951.00 1.58 102.63 90.70 5860.30
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LOG
OF

BOREHOLE

Location Rockv Flats Plant; 881 Hillside Area pgorehole/Welil No. 47-87

Coordinstes N 34792.68 E 21789.41

Total Depth 22.00'

Drilling Company Bovles Bros.

Date Driiled September 30 & October 1, 1987

Drilling Method _Hollow Stem Auger

Logged By J.l.. Bannon

Geologist

Comments

Ground Surtace Elevation 5882.72°

Water Level Encountered _None

Static: _5875.18' 2/4/88

Dritter T. Hich

Heiper B. Keeney

Drilling Fluld Nopne

Checked By

Site Manager

CEARP Manager

Samples Collected or
Other Tests Performed

s /& /8
Q S o g
* 3 Qo S Q Lithologic Description
® /J %)
Q& o V/eA
0
s

TOPSOIL
0.0-2.0° SAMPLE. HNu background=0.2
Recovered 1.2/2.0° = 60%. OVA background=1.0
TOPSOIL: olive black (5 Y 2/1) grading
down to moderate brown (5 YR 3/4); No readings over
moderately sorted; sandy clay with sub- | background on
angular quartzite and subrounded quartz cuttings, well head,
= pebbles; roots and grass at top; consoli- breathing zone, and
dated; damp. core.
LL DISTURBED
2.0-4.0° SAMPLE.
Recovered 1.9/2.0° = 95%.
CLAY AND GRAVEL: dark yellowish
brown (10 YR 4/2) dense clay with minor
_10 fine-grained sand and very small pebbles;
lower 0.4 subangular to rounded rose
quartz and quartzite in clay matrix; no
HCI reactions at top to moderate at base;
consolidated; damp.
4.0-7.0' SAMPLE.
Recovered 0.4/3.0° = 13%.
SANDY CLAY: poorly sorted; caliche;
- sandy clay; oxidized with few very small
15 caliche-coated pebbles; strong HCl reac-
tion; moderately consolidated; damp.
20
Page L ot 3




OF
BOREHOLE
Location Borehole/Well No. 47-87
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Drilier
Date Drilled Helper
Drilling Method Drilling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manager

Comments

° Sampies Collected or

Q Lithologic Description Other Tests Performed

LOG

ARAPAHOE FORMATION

1.0-9.5° SAMPLE.

4L

b

Recovered 1.9/2.5 = 76%.

SANDY CLAYSTONE: vyellowish gray (5
T Y 7/2) to light brown (5 YR 5/6) oxi-
L dized mottied; sandy clay with caliche
and one large subangular quartzite cobble
r.(from above); very strong HCl reaction;
consolidated; damp.

9.5-12.0° SAMPLE.

F Recovered 2.65/2.5" = 106%.

CLAYSTONE AND SANDSTONE: vyel-
b lowish gray (5 Y 7/2) with abundant dark
yellowish orange (10 YR 6/6) oxidized
" mottling; sandy clay grading down to
clayey sand; very fine-grained sand; well

T sorted; caliche; no pebbles; weak to no

HC1 reaction on sand and clay, strong on

T caliche; moderately consolidated; damp.

s

L 12.0-14.5° SAMPLE.

Recovered 2.9/2.5 = 116%.

L CLAYEY SANDSTONE: dark yellowish
orange (10 YR 6/6) with minor yellowish
b gray (5 Y 7/2); heavily oxidized; well
sorted; caliche; very fine-grained sand;
" strong HCl reaction on caliche, weak on
remaining core; moderately consolidated;
- damp.

-

No readings over
background on core.

e
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LOG
OF
BOREHOLE

Location

Coordinates
Total Depth

Drilling Company
Date Drilled
Drilling Method
Logged By

Geologist

Comments

Borehole/Well No. 47-87

Ground Surface Elevation

Water Level Encountered

Static

Driller

Helper

Drilling Fluid

Checked By

Site Manager

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

-

14.5-17.0° SAMPLE.
Recovered 2.5/2.5° = 100%.

SANDY CLAYSTONE: ©pale yellowish
brown (10 YR 6/2) to moderate yellowish
brown (10 YR 5/4); well sorted; very
fine-grained sandy clay with small, dark
organic fragments; weak HCl reaction;
consolidated; damp.

17.0-19.5° SAMPLE,
Recovered 2.7/2.5° = 108%.

SANDY CLAYSTONE: pale vyellowish

brown (10 YR 6/2) with dark yellowish
brown (10 YR 4/2) oxidation; very minor
caliche; consolidated; damp.

19.5-22.0° SAMPLE.

Recovered 2.75/2.5’ = 110%.

19.50-20.45"> SANDSTONE AND CLAY-
STONE: dark yellowish orange (10 YR
6/6); completely oxidized; well sorted;
very fine-grained clayey sand; consoli-
dated; damp.

20.45-22.0>: SANDSTONE AND CLAY-
STONE: pale yellowish brown (10 YR
6/2); mottled sandy clay with very minor
caliche; consolidated; damp.

TOTAL DEPTH: 22.00°

P

Page
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WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 881 Hillside Area Well No. 47-87
Coordinates N _34792,68' FE 21789.41 Elevation: Ground Surface _5882,72'

Total Depth: Well —2:20' Top of Casing __2884.83"

Berehole _22.00'
Fermation of Completion _ Colluvium

Casing Materia) Sch 5, Type 316 TFJ stainless steg%'".’ Diameter 2" ID

Screen Material(0.010" wire wrap, 316 TFJ Surtface Casing Diameter _3'" 1D
Date Installed October 1, 1987 Stainless steel Approved By
Iinstalied By J.L. Bannon Site Manager
Gecliogist
Project Directer
Comments

2.95'

Top of Casing 2.11°

Ground Surface
FT77 777777 '17]/

Surface Casing
opth (1.}

Surface Seal
aterial:
Portland Type 1
cement

:uf:ec
o8
2.00 Length (1t.)

LSerehele
Diameter:

z 5"

:on:onlto
P
1.00  |Congth (1t.)

L.OO'E ,00°¢

Fliter Material: —

32/42 Silica Sa&d

'Top of Screen Depth:

Well Tetal
7.50 |[Depta (1t.)

Filter Pack
4.75 Length (1t.)
:cro:: Borehele
ong Totat Depth
3-75 (1¢.) 22.00 (re.)
~J
QS
w
N
Backtil N
14.25 Jrength {1t)| o

Backtill Material: 3 /8" Yplclay Beptonite Pellets
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02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER WATER

WELL G. S. TOC STICK BELOW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION UP TOC BELOW TOC ELEVATION
4787 11/10/87 5882.72 5884.83 2.11 9.36 8.60 5876.23

12/16/87 5882.72 5884.83 2.11 9.36 -1.00 DRY

01/09/88 5882.72 5884.83 2.11 9.36 -1.00 DRY

02/04/88 5882.72 5884.83 2.11 9.36 9.65 5875.18
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LOG
OF
BOREHOLE

Location Rocky Flats Plant: 881 Hillside Area ggrencle/Well No. __48-87

Coordinates
Total Depth

Drilling Company

N 34844.28 E 21578.31

14,7Q"

Water Level

Ground Surface Elevation _5909.94'

Encountered None

Static 3905,60' 2/4/88

Bovles Bros. Oriller S. Bradfield

Date Drilled QOctober 2 & 5, 1987 Helper _L. Mesa

Drilling Method JHollow Stem Auger
Logged By R.T. Tr

Comments

eat

Checked By

Geologist

Orilling Fluid None

Sno- Ila‘nagor

CEARP Manager

©

¥p

KJ
Qe
Lithotlogic Description

Samples Collected or
Other Tests Performed

A

TOPSOIL

.0-2.0°' SAMPLE.
Recovered 1.4/2.0° = 70%.

0.0-0.3; TOPSOIL: grayish brown (5 YR
" 3/2); silty sands; clayey.

OLLUVIUM

| yellowish brown (10 YR 2/2) to moderate
brown (5 YR 3/4); low plastic; slightly
Lsandy with gravels up to 3.5 mm and few
scattered cobbles; angular and subangular;
| moderately cemented; light moist.

. 2.0-4.0° SAMPLE.

Recovered 0.95/2.0° = 48%.

- 2.0-3.8% SAND AND GRAVEL: grayish
brown (5 YR 3/2); clayey; with medium-
and coarse-grained sands of 1.0-0.5@ up to
0.0 to 0.5@; gravel range 0.75 mm up to
" 5.5 mm with some scattered cobbles; mod-
erately cemented; well sorted; angular
" and subangular; light moist.

3.8-4.0: CLAY: medium light gray (N
- 6/0) to pale yellowish brown (10 YR 6/2);

-

'l

medium plastic; moderately cemented;

T slightly sandy; fine-grained; poorly

L sorted; slightly calcareous; moist.

- 4.0-6.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

L CLAY: medium light gray (N 6/0) to
grayish orange (10 YR 7/4); massive;
- moderately calcareous; blocky; medium

plastic; moist.

0.3-14>. CLAY AND GRAVEL: dusky

——
—

HNu background=0.6
OV A background=0.2
No Ludlum readings
taken.

No readings over
background on core,
in breathing zone, or
at head space with
hollow stem auger set
at 8.0°, 10.0°, and
14.7°.

Page —1L of 3



Location

LOG
OF
BOREHOLE

Coordinates
Total Depth

Drilling Company

Date Drilled

Drilling Method

Logged By

Water Level

Driller

Borehole/Welil No.
Ground Surtface Elevation

Static

48-87

Encountered

Helper

Drilting Filuid

Checked By

Comments

Geologist

Site Manager

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

e ———
——

—

6.0-8.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

CLAY: light brown (5 YR 5/6); very cal-
careous; medium plastic; scattered suban-
gular and subrounded gravels; slightly
sandy; moist.

8.0-10.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

8.0-9.8: CLAY: light brown (5§ YR 5/6);
scattered gravels; low to medium plastic;
calcareous streaked; massive; moist.

ARAPAHOE FORMATION

9.8-10.0> WEATHERED CLAYSTONE:
medium dark gray (N 4/0); medium plas-
tic; blocky; oxide (Fe) stained; moist.

10.0-12.0° SAMPLE.
Recovered 2.0/2.0° = 100%.

10.0-11.5" WEATHERED CLAYSTONE:

medium dark gray (N 4/0); slightly sandy.
to very sandy; fine-grained; medium to:
low plastic; blocky; slightly calcareous
streaked; moist. !
11.5-12.0’;: WEATHERED SANDSTONE:
pale yellowish brown (10 YR 6/2) to a
light gray (N 7/0); fine-grained sand (2.0-
1.590); rounded and subrounded; weakly
cemented; severely oxide (Fe) stained;
slightly calcareous; massive; moist.

2 ot




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant:; 881 Hillside Area Well No. 48-87

Coordinates N 34844.28 E 21578.31 Elevation: Ground Surtace _5909,94"
Total Depth: well _10-30' : Top of Casing __5911.53"

Berehole _14.70'
Fermation of Completion Colluvium

Casing Material 5ch S5, Type 316 TE] stainless Steeji:ing Digmeter 2" ID

Screen lutulu,()_molmmp_]‘_%pg 216 Surface Casing Diameter _3' 1D
stainless steel

Date Instalied October 5, 1987 Approved By
Instalied 8y _R.T, Treat Site Manager
eologist
Preject Divecter
Comments
3.00!

Yep of Casing 1.59'

Ground Surtace )
T77777 727777 y/r rrrrTTT’"""""T
Surface Seal / urface Casing
Materiakh 2.00 goﬂh (1.}
Portland Type I
cement
:ul'aco -
2. o8
00 Length (f1t.)
Berehele
Diameter:
7.5"

| :on:oolt.
1. 'Y ]
00 Length (ft.)

N

=

w

[e]
Filter Materisl: — i1
32/43 8ilica Satd

[Top of Screen D”“:'__L_i(L'___

10. 30 wWell Total
Fiiter Pack . Depth (re.)
7.30 Length (11.)
3"':: Berehole
. Leng . Yotal Depth
6.55 (rt.) 14.70 ()

Backtid
4.40 [ qngth (1t.)

ﬂOL'VI:E'OT

Backfill Materisli__3/8" Volclay Bentonite Pellets




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE  WATER WATER

WELL S. TOC STICK  BELOW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION UpP TOC BELOW TOC ELEVATION
4887 11/10/87 5909.94 5911.53 1.59 11.64 7.80 5903.73

12/16/817 5809.94 5911.53 1.59 11.64 7.60 5903.93

01/08/88 5909.94 5911.53 1.59 11.64 9.60 5901.93

02/04/88 5909.94 5911.53 1.59 11.64 5.93 5905.60



LOG
OF
BOREHOLE
Location Borehole/Well No. 48-87
Coordinates Ground Surface Elevation
Total Depth Water Leve! Encountered
Static
Drilling Company Dritler
Date Drilied Helper
Drilling Method Dritling Fluid
Logged By Checked By
Geologist Site Manager

CEARP Manager
Comments

.Q L 9

5'." &e“ Qe Samples Collected or
® o PNy 'é‘f Lithologic Description Other Tests Performed
P S Y A

-+ 4 + 12.0-14.0° SAMPLE.
Recovered 2.0/2.0° = 100%.

- WEATHERED SANDSTONE: pale yel-
lowish brown (10 YR 6/2); clayey: fine-

- grained (2.0-1.59); weakly cemented; mod-
erately oxide stained; moist.

) !
1
N
L]
I

L
| |
d
T
']

- - -

14.0-14.77 SAMPLE.
-— T T T Recovered 0.7/0.7° = 100%.

WEATHERED SANDSTONE: same as
" above,

[ TOTAL DEPTH: 14.70°
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LOG

OF
BOREHOLE
Location Rocky Flars Plant: 881 Hillside Area Borehole/Well No. __49-87
Coordinates _N 135004.54 F 21891,49 Ground Surface Elevation 5912.68'
Total Depth 10.00! Water Leve! Encountered None
Static 5908.42' 2/4/88
Drilling Company Bovles Bros, Oriller _S. Bradfield
Date Drilled __October 1, 1987 Helper P. Mesa
Drilting Method Hollow Stem Auger Oritting Filuid _None
Logged By R T, Troat Checked By __.__
Geologist $ite Manager
CEARP Manager
Commoents
N \'
Q& Q ° ° Sampiles Collected or
o o , ° § Lithologic Deascription Other Tests Performed
Q& ~ o,
0. &
TOPSOIL
.0-18° SAMPLE.
| Recovered 1.5/1.8° = 83%. HNu background=0.6
0.0-0.25: TOPSOIL: silty clay. OV A background=0.0
i No Ludlum readings
COLLUVIUM taken.
i 0.25-1.5": CLAY: grayish brown (5 YR | No readings over
2 o L 3/2) to dusky brown (5 YR 2/2); sandy | background on core.
with gravel; moderately cemented; low
. . plastic; subrounded and subangular
gravels range from 0.5 mm up to cobble
4 - size; poorly sorted, medium-grained sands
(1.5-1.09); light moist.
I Hole measured at 2.0’; readjust depth.
10 2.0-4.0° SAMPLE.

Recovered 0.75/2.0° = 38%.

CLAYEY SANDS AND GRAVELS: mod-
erate yellowish brown (10 YR 5/4) to
dark vyellowish orange (10 YR 6/6);
poorly sorted, fine- to coarse-grained
sands (2.0-1.5@ up to 0.5-0.0Q); angular
and subangular gravels up to 2.5 mm with
scattered cobbles; weakly cemented; light
moist.

4.0-7.0° SAMPLE.

Recovered 0.45/3.0° = 15%.

4.0-4.5: CLAY: moderate brown (5 YR
4/4); sandy with small size gravels;
medium- and coarse-grained sands (1.5-
1.00 up to 0.5-0.09); subangular and sub-
rounded gravels range from 0.25 mm up
to 1.5 mm; moderately cemented; well
sorted; low plastic; moist.
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Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Borehole/Well No. 49-87

Ground Surface Elevation

Water Level Encountered

Static
Drilling Company Driller
Date Drilied Helper
Drilling Method Drilling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manageor
Comments

Lithologic Description

Samples Collected or
Other Tests Performed

+ 4+ 4 4.5-7.0: No recovery:

ARAPAHOQE FORMATION

cuttings indicate
CLAYSTONE: grayish brown (5 YR 3/2);

<+ + 4 massive; medium plastic; blocky; slightly
to moderately oxide stained; weathered;
- -+ <4 moist.

—_ 4 T T 1090 SAMPLE.

L o L od -
- - -
L L o -
— - L o -~
-+ - -

stained;
medium plastic;
massive; weathered; moist.

Recovered 0.0/2.0° = 0%.
T T T CLAYSTONE:
ered claystone.

cuttings indicate weath-

L 9.0-10.0' SAMPLE.
T T T Recovered 1.0/1.0° = 100%.
CLAYSTONE: medium gray (N 5/0); Fe
calcium streaks noted; blocky;
moderately cemented;

TOTAL DEPTH: 10.00°
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WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant: 881 Hillside Area Well Mo.  49-37

Coordinates _N 35004.54 E 21891,49 Elevation: Ground Surface _5912.68"'

Totsl Depth: Well 2.00°" Top of Casing 5914.48'

Berehole _10.00'
Fermation of Compietion _Colliuvium

Casing MaterialSch 5, Type 316 TFJ stainless stee&.“-' Dismeter _2" ID

Screen Material 0.010" wire wrap 316 TFJ surface Casing Diameter 3" ID
STainless steel
Date Installed Qciober 2., 1987 Approved By
installed By _R.T. Treat Site Manager
Geologist
Project Directer
Comments

4.00'

Tep of Casing 1.80°'

Ground Swurface
777777777 fII{

arface Casing
opth (".*-

Surface Soal

\\‘

Materiail:
Portland Type I
cement
4
Surface i
1.00 Seat
Length (1t.)] +
o S8erehete
< Blameter:
7 5|l
_ .
:on:oouo w
o8
0.30 U angtn (110 =

Fillter Material: —

. 1
32/42 Silica Sahd Top ef Screen Depth: 1.50

Weld Youl)
. t.
Filter Pack 5.00 |Depth (t
3.70 [Length (1)
:"':: Berehetle
. ength |15, Total Depth
2:9 (1t.) 0.00 (re.)
w
o ¥
<
Baektilt =
5.00  Juength (18| S

3/8" VYolclay Bentonite Pellets

Backfiil Material:



02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER
WELL G. S. TOC STICK  BELOW DEPTH
NUMBER DATE ELEVATION  ELEVATION UpP TOC BELOW TOC
4987 11/10/87 5912.68 5914.48 1.80 6.55 5.40
12/16/87 5912.68 5914.48 1.80 6.55 5.60
01/08/88 5912.68 5914.48 1.80 6.55 6.00
02/04/88 5912.68 5914.48 1.80 6.55 6.06

WATER
SURFACE
ELEVATION

5909.08
5908.88
5908.48
5908.42
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Drilling Company
Date Drilled

Logged By

Comments

Coordinates N _35133.80 F 22292.15%

Total Depth 27.00"'

Bovles Bros.

October 1-2. 1987

Drilting Method Hollow Stem Auger

J.L. Bannon

Geologist

LOG
OF

BOREHOLE

Location _Rocky Flatg Plant: 881 Hillside Area Borehoie/Well No. _50-87

Ground Surfsce Elevation 5933,21"'

Water Level Encountered

Static

Driller T. High

Helper B, Keeney

Driling Fluid

Checked By

"Site Manager

CEARP Manager

Lithologic Description

Samples Coliected or
Other Tests Performed

TOPSOIL
0.0-2.0° SAMPLE.

Recovered 1.7/2.0° = 85%.

0.0-1.55: TOPSOIL: moderate brown (5
YR 3/4); sand and gravel; poorly sorted;
very fine- to medium-grained clayey sand
with abundant subangular to subrounded
quartzite, quartz, and schist pebbles; no
caliche; roots and grass in upper 0.2°; un-
consolidated to moderately consolidated;
dry at top to damp down-core.

OLLUVIUM

1.55-1.7": CLAY: dark yellowish brown

(10 YR 4/2); dense clay; consolidated;

damp.

2.0-4.0° SAMPLE.

Recovered 1.7/2.0° = 85%.

2.0-3.37: SANDY CLAY: pale yellowish
brown (10 YR 6/2); dense; homogeneous
clay with minor caliche and oxidation;
consolidated; moderatae HCl reaction;
damp.

3.37-3.7: SANDY CLAY: dusky yellow
(5 Y 6/4); well sorted with more caliche;
consolidated; strong HC! reaction; damp.

4.0-7.0° SAMPLE.
Recovered 3.1/3.0° = 103%.

SANDY CLAY: dusky yellow (5 Y 6/4);

homogeneous; rare very small quartzite
pebbles; heavy caliche; consolidated; brit-
tle; strong HCI reaction; damp.

HNu background=0.2
OV A background=1.0

2.0 Reading on core
(background): HNu
= 0.2 (0.2); OVA = 5.2
(1.0) on core. HNu =
0.6 (0.2); OVA = 6.0
(1.2) at well head.

No readings over
background in
breathing zone and
cuttings.

4.0 HNu = 0.2 (0.2);
OVA =44 (1.0) on
core.

Page 1 of 4



Location

LOG
OF
BOREHOLE

Coordinates
Total Depth

Drilling Company

Date Drilled

Drilling Method

Logged By

Comments

Water Leve!

Driller

Borehole/Well No. 50-87

Ground Surface Elevation

Encountered

Static.

Helper

Checked By

Drilling Fluid

Geologist

Site Manager

CEARP Manager

KJ
°
§ Lithologic Description

Samples Collected or
Other Tests Performed

| 7.0-9.5" SAMPLE.
Recovered 2.6/2.5° = 104%.

| SANDY CLAY: dark yellowish orange
(10 YR 6/6); few subangular to sub-
| rounded quartz and quartzite pebbles;
caliche; well consolidated; strong HCI re-
. action; damp.

- 9.5-12.0' SAMPLE.

Recovered 2.7/2.5° = 108%.

- SANDY CLAY: moderate yellowish
brown (10 YR 5/4); very fine- to fine-

grained; some subangular to subrounded
small quartz and quartzite pebbles;
T caliche staining; well consolidated; strong
HCI reaction on caliche; damp.

12.0-14.5’ SAMPLE.

T Recovered 2.3/2.5" = 92%.

12.0-13.2> SAND AND CLAY: grayish
T orange (10 YR 7/4) to dark yellowish or-
4 ange (10 YR 6/6); sandy clay (upper 0.3%)
to clayey; very fine-grained sand with
Jd rare very small quartz pebbles; heavy
caliche staining, becomes more oxidized
4. down-core; consolidated; strong HCI reac-
tion on caliche; damp.

E

ARAPAHOE FORMATION

13.2-14.5 SANDSTONE AND CLAY-
" STONE: dark yellowish orange (10 YR
6/6) to moderate brown (5 YR 4/4); con-
" tains extremely oxidized hematite stain-
ing and nodules; clayey; well sorted; very
" fine-grained sand; moderately consoli-
dated; damp.

-l

9.5 HNu = 0.2 (0.2);
OVA =20 (1.0) on
core.

12.0; No readings
above background on
core, breathing zone,
and well head.

14.5: No readings
above background at
well head, breathing
zone, and core.
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Location

LOG
OF
BOREHOLE

Borehole/Well No. 50~-87

Coordinates

Ground Surtace Elevation

Total Depth

Water Level Encountered

Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilting Fluld
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
< .
N Qe Samples Coliected or
o5 ON Lithologic Description Other Tests Performed
Q& ../s

-l -L— L od thin

+ -+ + 145-17.0
) Recovered 2.2/2.5° = 88%.
CLAYEY SANDSTONE: dark
yellowish orange (10 YR 6/6) to moderate
T + <+ brown (5 YR 4/4); oxidized clayey sand
with hematite nodules and minor caliche;
unconsolidated; strong HCl reaction on
] caliche; damp.
- 3 T T 15.1-15.6"

MPLE.

T T T s

-+ 4 4+ 17.0-19.5° SAMPLE.
Recovered 1.9/2.5° = 76%.

T T T CLAYEY SANDSTONE: grayish orange
(10 YR 7/4) to dark yellowish orange (10
YR 6/6); well sorted; clayey; very fine-
grained sand; no pebbles; unconsolidated;
damp.

19.5-22.0° SAMPLE.
i 4 4 Recovered 2.05/2.5° = 82%.
CLAYEY SANDSTONE: same as above;

unconsolidated; damp.

core.

visible in lower 0.7%

17.0>: No readings

CLAYEY SANDSTONE: light| 2bove background on
brown (5 YR 6/4); well sorted; clayey, core.
very fine-grained sand; abundant caliche;
unconsolidated; very strong HCI reaction;
damp.

15.6-16.7: CLAYEY SANDSTONE: gray-
ish orange (10 YR 7/4) to dark yellowish
1 1 41 orange (10 YR 6/6); well sorted; friable;
clayey, very fine-grained sand; consoli-
P + 4 4 dated; no HCI reaction; damp.

19.5’: No readings

above background at
well head, breathing
zone, and core.

24.5": No readings
above background on

Page 3
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LOG

OF
BOREHOLE
Location Borehole/Weil No. _J0-]7
Coordinstes Ground Surface Elevation
Total Depth Water Level Encountered
Static

Dritling Company Driiler

Date Drilled Helper

Drilling Method Drilling Filuid

Logged By Checked BY

Geologist Site Manager

CEARP Manager
Comments

¢ ®
s‘_ ¢‘° Se Sampies Collected or
o s/ e & 2 Lithologic Description Other Tests Performed
Q « R NS
(<] L]

S ——————

" 22.0-24.5° SAMPLE.
Recovered 2.5/2.5° = 100%.
" SANDSTONE AND CLAYSTONE: lami-

I nated dark yellowish orange (10 YR 6/6)
1 T T sand and pale yellowish brown (10 YR

6/2) sandy clay with hematite stained
- e -

leaf impressions; unconsolidated; damp.

 24.5-27.0' SAMPLE.

J £ 1 Recovered 23/2.5' = 112%.
SANDSTONE AND CLAYSTONE: same
+ + + as above with more clay and silt.

1 1 1l ToTAL DEPTH: 26.00°

4& T -l
— L o -> -
g GL b of
-’ -~ -~
-’ - -
-+ L o Jp
S— dr Ir Ir
-+ - -
1 1 {4
L ad - 4-

Page & o1 %
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WELL
COMPLETION
INFORMATION

tocation Rocky Flats Plant: 881 Hillside Area Well No. _50-87

Coordinstes _N 35133.80 _F 22222.15 Elevation: Ground Surface 5933.21'

Total Depth: Weii 13,70’ : Top of Casing _5935.05"

Serehole 26,00’
Fermation of Completion _Colluvium

Casing Material Sch 5, Type 316 TFJ stainless Ste&}.... Diameter 2" 1D

Screen Materiad 0,010" wire wrap, 316 TFJ Surface Casing Diameter _5" ID

Date InstaMed October 2, 1087 stainless steel

Appreved By
instalied By _J.L. Bannon Site Menager

Qeologist
Project Directer
Comments
3.00!
Yop of Casing 1.84'
Ground Surface
9 777777777 rr 7 AN A
Su'ucio.Sool m::?"c.llﬂi
eterialt [ A%
Port'.‘Land Type 1 d }
cement
Surface i
2.00 |sesl
Lewngth (ft.)| ©
o LS orehele
= Diameter:
1"
o —_—lo
Sentonite
1.00 (8esl g
Length (ft.) =
Fliter Material: —
32/42 Silica Sanfd Top ef Screen Depty: 3.50'
[

Weill Total
13.70 |Depth (f2.)

Fiiter Pack
10.95 [Length (ft.)
:uo:: Borehele
10. eng . Total Depth
0-00 (1e.) 26.00 (rt.)

Baesktil
12.05 JLengtn {11.)

00° 921 (S6°€1

Baekfill Materiali__3/8" Volclay Bentonite Pellets




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER WATER

WELL G. S. TOC STICK BELOW DEPTH SURFACE
NUMBER DATE ELEVATION  ELEVATION up TOC BELOW TOC ELEVATION
5087 11/10/87 5933.21 5935.05 1.84 15.34 11.50 5923.55

12/16/87 5933.21 5935.05 1.84 15.34 11.10 5923.95

01/08/88 5933.21 5935.056 1.84 15.34 -1.00 DRY

02/04/88 5933.21 5935.05 1.84 15.34 -1.00 DRY
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Location Rockv Flats Plant;

LOG
OF
BOREHOLE

881 Hillside Area Borehole/Well No.

Coordinates N 35120.00 E 20738.10

Total Depth 18.00°

Drilling Company _Boyles Bros.

Date Drilled October 21, 1987

Drilling Method _Hollow Stem Auger

Logged By R T  Treat

Geologist

Comments

51-87/BH62-87

Ground Surface Elevation _5963.30"

Water Level Encountered _12.00'

Static 2948.76' 2/4/88

Driller S. Bradfield

Helper P. Mesa

Drilling Fluid _None

Checked By

Site Manager

CEARP Manager

Samples Coliected or
Other Tests Performed

s /& /e
N fo g
oo 20 .8_\Q Lithologic Description
0 & o Y

ARTIFICIAL FILL
k ARTIFICIAL FILL HNu background=0.2
L 0.0-2.0° SAMPLE. OVA backgrqund=0.4
Recovered 0.8/2.0° = 40%. Ludlum readings
L 0.0-0.5 ASPHALT SURFACING. taken and no
0.5-0.8 SAND AND GRAVEL: varying | [cadings over
- browns; weakly cemented; medium- and | Packground, on core.
coarse-grained sands with small and ] .
= - medium size gravels ranging 0.25 mm up | Ficld screen'readl'nfs.
/ to 325 mm; rounded and subrounded; | Sample reading (ficld
" moist (most soils man made fill appearing | SCreen reading).
b f halt f .
2 @ base for asphalt surface) 0.0-0.8>: Field screen
2.0-4.0° SAMPLE. readings: HNu = 0.0
" Recovered 1.5/2.0° = 75%. (0.0); OVA = 0.0 (0.0)
2.0-2.5: SAND AND GRAVEL: same as , .
" above. 0.0-8.0: Composite
10 sample: BH62870008.
i Duplicate sample:
ROCKY FLATS ALLU
i (DI§TURBEII)‘] VIUM BH6287008D.
2.5-3.5" CLAY WITH SOME CLAY- 2.{2-3:5’: 'Field screen
STONE FRAGMENTS: grayish brown (5 | Feadings: HNu = 0.0
L YR 3/2) to moderate reddish brown (10 R | (0-0): OVA = 0.0 (0.0).
4/6); sandy with scattered gravels; A
s moderately cemented; moist. 4.0-5.5" Field screen
readings: HNu = 0.0
— - 4.0-6.0°' SAMPLE. (0.0); OVA = (0.0
| Recovered 1.5/2.0° = 75%. (0.0).
C;AY: varying gray to reddish browns;
| slightly sandy; fine-grained (2.5-2.09);
few scattered gravels; weakly cemented;
poorly sorted; moist.
20
' Page 1 of 7




Location

LOG
OF
BOREHOLE

Coordinates
Total Depth

Water Level

Drilling Company

Date Drilied

Drilting Method

Logged By

Drilter

Ground Surface Elevation

Borehole/Well No. 51-87 /BHA2-R7
Encountered
Static

Helper

Checked By

Comments

Drilling Fluid

Geologist

Site Manager

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

1 6.0-8.0' SAMPLE.
Recovered 2.0/2.0° = 100%.

L CLAY: varying brown to grayish brown;
claystone fragments; slightly sandy with
4 scattered gravel 1.00 mm up to 2.5 mm;
rounded and subrounded; weakly
4 cemented; medium plastic; moist.

-l

8.0-10.0° SAMPLE.
4+ Recovered 0.0/2.0° = 0%.
CLAY: same as above.

10.0-12.0> SAMPLE.

+ Recovered 0.0/2.0° = 0%.

Cuttings described CLAY WITH CLAY-
T STONE FRAGMENTS: same as above.

-t

C 12.0-12.5° SAMPLE.
| No recovery. Drilled with center bit.

L 12.5-14.0° SAMPLE.

Recovered 1.5/1.5 = 100%.

4 12.5-13.5: CLAY AND GRAVEL: vary-
ing gray and brown; claystone fragments
4 with clay and some scattered gravel;
weakly cemented; moist.

L o

ARAPAHOE FORMATION

L

13.5-14.0. CLAYSTONE: dark gray (N
T 3/0); massive; blocky; medium plastic;
weathered; moist.

6.0-8.0": Field screen
readings: HNu = 0.2

(0.4); OVA = 0.0 (0.0).

12.5-14.0": Contact
sample: BH628712CT.

pPage 2 of 3



Location

LOG
OF

BOREHOLE

Coordinates

Total Depth

Drilling Company

Date Drilled

Drilling Method

Logged By

Comments

Geologist

Borehole/Well No.
Ground Surface Elevation

Water Level

Driller

51-87 /BH62-87

Encountered

Static

Helper

Drilling Fluid

Checked By

Site Manager

CEARP Manager

Lithologic Description

Sampies Collected or
Other Tests Performeod

sv——
m——

] 140-16.0' SAMPLE.
Recovered 2.0/2.0° = 100%.

1 streaks; weathered; moist.

4 16.0-18.0° SAMPLE.
Recovered 2.0/2.0° = 100%

moist.

TOTAL DEPTH: 18.00°

1 CLAYSTONE: dark gray (N 3/0); blocky;
medium plastic; oxide stained

in thin

4 CLAYSTONE: same as above; weathered;

14.0-16.0>: Bedrock
sample: BH628714BR.

16.0-18.0": Field
screen readings: :
HNu = 0.0 (0.0); OVA
= 0.0 (0.0).
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WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 881 Hillside Area  Well No. 51-87/BH62-87

Coordinates _N 35120.00 FE _20738.10 Elevation: Ground Surface _5963.30"'

Total Depth: well 14.08' Top of Casing

Borehole __18.00"
Formation of Compietion _Rocky Flats Alluvium

Casing Material Sch 5, Type 316 TFJ stainless Ste&%“n, Diameter 2" ID

scf..n ..'.f'..’ 0.0lo” Wire Wrap Tm 316 TFJ 1 Sur'.c. c..ln’ Di.m.t.' 5" ID

stainless stee

Date Installed Qctober 22, 1987 Approved By
instailled By R.T. Treat Site Manager
Geologist

CEARP Manager

Comments

3.00'

Top of Casing 1.91°

Ground Surface
rr77 777777 '7/[/

Surface Seal /
aterial:

Portland Type I /
cement /

Surface

Surtace Casing
2.00 |Depth (ft.}

SN

NN
NN\

Seas!
2.00 |l qngtn (1t.)

Borehele
Diameter:

z 5“

Bentonite

Seasl
1.00 Length (ft.)

Filter Material: —|

32/42 Silica Sai 'Top of Screen Depth: 3.58"'

Well Total
14.00 |pepth (1t.)

Filter Pack
11.20]|Leneth (tt.)

Screen Sorehole
10.26 Length 18.00 Total Depth

J (rt.) (1t.)

Backftil
3.80 |(Length (ft.)

0°81

Backfill H;tcrlal:) 3/8" Volclav Benronite Pellets




- S W e w G O YR W S O A aE S a2 e WE T

02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE  WATER
WELL G. S. TOC STICK BELOW DEPTH
NUMBER DATE ELEVATION  ELEVATION up TOC BELOW TOC
5187 11/11/87 5963.30 5965.21 1.91 15.75 14.00
12/21/87 5963.30 5965.21 1.91 15.75 14.00
01/11/88 5963.30 5965.21 1.91 15.75 15.40
02/04/88 5963.30 5965.21 1.91 15.75 16.45

WATER
SURFACE
ELEVATION

5951.21
5951.21
5949.81
5948.76
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Location

LOG
OF

BOREHOLE

Coordinates N 35161.94 FE 20954,54%

Totai Depth

28.00"

Drilting Company

Bovles Bros

Date Drilled _October 16 & 19, 1987

Dritlling Methed Hollow Stem Auger

Logged By

R.T. Treat

Comments

Geologist

Rocky Flats Plant: 881 Hillside Area Borehole/Weill No. _52-87/BH63-87

Ground Surface Elevation 5947.57'

Water Level Encountered _15.2'

Static

Driltler S. Bradfield

Hetlper P, Mesa

Drilling Filuid None

Checked By _

Site Manager

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Pertormed

— eamemem

[N
\'l|l|\

ARTIFICIAL FILL

. 0.0-2.0' SAMPLE.

Recovered 1.6/2.0° = 80%.

| 0.0-1.4: CLAY: varying browns; sandy
to very sandy with gravel and noted
roots; slightly calcareous; slightly moist.

ROCKY FLATS ALLUVIUM
(DISTURBED)

14-16> CLAY: grayish brown (5 YR
3/2) to dusky brown (5 YR 2/2); slightly.
sandy; moderately cemented; very stiff;:

low plastic; slightly moist. ;
2.0-4.0° SAMPLE,

Recovered 2.0/2.0' = 100%.

CLAY: pale brown (5 YR 5/2) to light

brown (5§ YR 5/6); slightly sandy to very

sandy (3.0-2.5 @); slightly calcareous

streaked; moderately cemented; low plas-

tic; moist,

40-6.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

CLAY: light brown (5 YR 5/6); low plas-
tic; slightly sandy to sandy; fine-grained;
weakly cemented; moist.

.0-8.0°’ SAMPLE,

Recovered 2.0/2.0° = 100%.

CLAY: light brown (5 YR 5/6) to vary-
ing grayish brown; sandy (3.0-2.5 @) and.
fine-grained with scattered coarse sands;
weakly cemented; low plastic; moist to

HNu background=0.2
OVA background=2.4
No Ludlum readings
over background
along core samples
recovered.

Field screen readings:
sample reading (field
blank reading).

0.0-1.6’: Field screen |
reading: HNu = 0.0
(0.0); OVA = 0.0 (0.0).

2.0-4.0’: Field screen .
reading: HNu = 0.0
(0.0); OVA = 0.0 (0.0).'

0.0-8.0: Composite ;
sample: BH63870008.

0-6.0% Field screen :
re dmg HNu = 0.0
(0.0); OVA = 0.0 (0.0).

6.0-8.0’: Field screen
reading: HNu = 0.0
(0.0); OVA = 0.0 (0.0).

very moist at bottom.
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Locatiun

Coordinates

Total Depth

Drilling Company

Date Drilled

Drilling Method

Logged By

Geologist

Comments

LOG
OF

BOREHOLE

Borehole/Well No. 52-87/BHK3-87

Ground Surface Elevation

Water Level Encountered

Static .

Drilier

Helper

Drilling Fluid

Checked By

Site Manager

CEARP Manager

Lithologic Description

Sampies Collected or
Other Tests Pertormed

< & \d
- < g
Q ¢ Sy
... .Q°“ .e.\Q
Q& Q‘V 9 A
20

8.0-10.0° SAMPLE.

- Recovered 2.0/2.0° = 100%.

CLAY: moderate yellowish brown (10
FYR 5/4) to pale brown (5 YR 5/2); fine-
grained sand (3.0-3.5 @ up to 2.5-2.0 9);
- few scattered subangular and subrounded
gravels 0.5 mm up to 2.5 mm; medium
" plastic; moderately cemented; moderately
oxide (Fe) stained; moist.

10.0-12.0’ SAMPLE.

[ Recovered 2.0/2.0° = 100%.

J CLAY: moderate yellowish brown (10
YR 5/4) to pale brown (5 YR 5/2);
slightly sandy to sandy with small size

scattered gravels; moderately to weakly
4. cemented; moist.

12.0-14.0° SAMPLE.

Recovered 1.7/2.0° = 85%.

12.0-12.2: CLAY: same as above.
12.2-13.7*: CLAYEY SAND AND
4+ GRAVEL: moderate brown (5 Y 4/4) to
moderate yellowish brown (10 YR 5/4);

4 fine-grained sand, well sorted, ranging

from 3.0-2.5@ up to 0.5-1.09; gravel range.
4 025 mm up to 3.75 mm; subangular with
some subrounded; weakly cemented; very
+ moist to moist. :

T 14.0-16.0° SAMPLE.

Recovered 1.5/2.0’ = 75%. ;
CLAYEY SAND AND GRAVEL: mod-
erate reddish brown (10 R 4/6) to a dark
reddish brown (10 R 3/4); well graded
sand and gravel ranging from 0.5 mm up
to 2.75 mm; weakly cemented; moist to
wet streak at 15.2-15.5°,

8.0-10.0°: Field
screen reading: HNu
= 0.0 (0.0); OVA =0.0
(0.0).

10.0-12.0’: Field
screen reading: HNu
= 0.0 (0.0); OVA = 0.0
(0.0).

12.0-13.7: Field
screen reading: HNu
= 0.0 (0.0); OYA = 0.6
(0.0).

12.0-13.7>: Sample
taken: BH638712DH.

14.0-15.5* Field

screen reading: HNu
= 18.0 (21.0); OVA =
0.0 (0.0).

16.0-17.8’: Field
screen reading: HNu
= 0.0 (0.0); OYA = 0.0
(0.0).

Page 2 ot _4



Location

LOG
OF
BOREHOLE

Borehole/Well No. 52-87/BHA3-87

Coordinates

Ground Surface Elevation

Total Depth Water Level Encountered
' Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fiuid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments

Samplies Collected or

Lithologic Description Other Tests Performed

T ———————

F No recovery.

| 16.0-18.0' SAMPLE.

Recovered 1.8/2.0° = 90%.

CLAYEY SAND AND GRAVEL: same as
above; moist.

18.0-20.0° SAMPLE.

4 Recovered 0.4/2.0° = 20%.

SAND AND GRAVEL: same as above.

ARAPAHOE FORMATION

20.0-22.0° SAMPLE.

CUTTINGS: weathered

claystone.

22.0-23.0°' SAMPLE.

" Recovered 0.5/1.0° = 50%.

WEATHERED CLAYSTONE: disturbed
sample recovery.

23.0-24.0’ SAMPLE.

L No recovery.

L 24.0-24.5° SAMPLE.

No recovery. Drilled with center bit.

24.5-26.0° SAMPLE.

- Recovered 1.5/1.5" = 100%.

WEATHERED CLAYSTONE: medium

" dark gray (N 4/0); massive; blocky;

medium to highly plastic; moist.

18.0-18.4: Upper
contact sample:
BH638718UC.

HNu background=0.4
OV A background=3.4
No Ludlum readings
above background
along core sample
recovered.

22.0-22.5’: Contact
sample taken:
BH638722CT.

24.5-26.0’: Bedrock
sample:
BH638724BR.

26.0-28.0": Field

screen readings:
HNu = 0.0 (0.0); OVA
= 0.0 (0.0).

page 3 of 4




LOG
OF
BOREHOLE
Location Borehole/Well No. 52-87/BH63-87
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Driliing Company Driller
Date Drilled Helper
Drilling Method Drilling Filuid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
<
;. Sampies Collected or
® Lithologic Description Other Tests Pertformed

4 + 4+ 26.0-28.0°' SAMPLE.
Recovered 2.0/2.0° = 100%.

[
T
i
L
[

blocky; moist.

TOTAL DEPTH: 28.00°

WEATHERED CLAYSTONE: medium
dark gray (N 4/0) to medium light gray
+ T T (N 6/0); slightly oxide stained; massive;
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WELL
COMPLETION
INFORMATION _

Location Rocky Flats Plant:; 881 Hillside Area Well No. 52-~87/BH63~87

Coordinates _N 35161.94 E 20954,54 Elevation: Ground Surtace 5967.57'

Tota! Depth: weil 2050 Top of Casing _2969.57"

Berehole _28.,00'
Fermation of Completion _Colluvium

Casing Material Sch 5, Type 316 TFJ stainless stece;l“.. Diameter 2" ID

Screen Material 0.010" wire wrap 316 T‘i"J 1 Surtace Casing Diameter 3" ID
Date installed QOctober 20, 1987 stainless stee Appreved By
instailled By R.T. Treat Site Manager
eolegist
Project Directer
Comments
3.30'
Top of Casing - Q'
Ground Surfasce
1777777777 fer Vrr 77
Surface Seal / nﬁ..::"c.shl
t [ 3 * -
por AN " We 1 /] un (rey
cement
y
Surface i
2.00 Seasl
Length (ft.)
LBerehele
Diameter:
7.5"

:.n:”ltt
on
1.00 Length (ft.)

Filter Material: —-——J_.

Top of Screen Depth: 3,50

32/42 Silica Sadd

wel Tetal
20.50 ipeptn tft.)

Filter Pack
17.80 | engtn (1t.)

Sereoon Borehele
16.75 [Length | 50 g | Total Depta
(re.) (re.)

BaektiH
7.20 {Length (ft.)

10°8¢

Back{ill Materiali~ _3/8" Volclay Bentonite Pellets




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER
WELL G. S. TOC STICK BELOW DEPTH
NUMBER DATE ELEVATION  ELEVATION Up TOC BELOW TOC
5287 11/11/87 5967.57 5967.57 0.00 20.25 9.70
12/21/817 5967.57 5967.57 0.00 20.25 9.70
01/11/88 5967.57 5967.57 0.00 20.25 9.70
02/04/88 5967.57 5967.57 0.00 20.25 10.13

WATER
SURFACE
ELEVATION

5957.87
5957.87
5957.87
5957.44



INDEX OF DATA

Boring No.. 53.87

Completed as well? Yes

Data in Fil

X
—

|

Log of Borehole
Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data
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Locatian Rockv Flatg Plant; 881 Hillside Area
N_35002.12 F 20799.61

Coordinates

LOG
OF
BOREHOLE

Borehole/Well No.
Ground Surface Elevation 5959.82'

S53-87

Total Depth _14.00' Water Level Encountered _0.00'
' Static
Drilling Company _Bovles Bros. Driller S. Bradfield
Date Drilled October 12 & 13, 1987 Heiper _P. Mesa
Drilling Method Hollow Stem Auger Drilling Flui¢ _None
Logged By R.T. Treat Checked By
Geologist Site Manager
CEARP Manager
Comments

_§ Lithologic Description

Samples Collected or
Other Tests Performed

- ARTIFICIAL FILL

- 0.0-2.0° SAMPLE.
Recovered 1.7/2.0° = 85%.

L 0.0-1.5: CLAY AND SAND: grayish
brown (5 YR 3/2) to light olive gray (5 Y
- 5/2); silty sands in upper formation to
rounded and subrounded scattered gravel
F (1,50 mm to 3.25 mm); weakly to
moderately cemented; low plastic; moist.

COLLUVIUM (DISTURBED)

1.5-1.7:  CLAYEY SAND: subrounded
and subangular gravel up to 2.50 mm;
medium- and coarse-grained sand (2.0-1.5
@ to 0.5-00 @); weakly cemented; well

L sorted sand and poorly sorted gravel;

light moist.

2.0-4.0° SAMPLE.

b Recovered 0.8/2.0° = 40%.

CLAY: light brown (5 YR 5/6) to light

b olive gray (5 Y 5/2); some oxide staining;

fine-grained sand (3.0-2.5 @); scattered

- subrounded and subangular gravel (0.5

mm up to 25 mm) of quartzite
composition; low to medium plastic; fill;
moist.

HNu background=0.4
OV A background=0.2
Ludlum readings
taken indicating 0.0
readings.

0.0-1.7": No readings
over background
along core sample.

2.0-2.81: Readings
along core: OVA =
3.2; HNu = 0.0.

No readings in
breathing zone.

4.0-5.5": No readings
over background
along core.
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LOG

OF
BOREHOLE
Location . Borehole/Well No. _53-87
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Drilier
Date Drilled Helper
Dritlling Method Dritling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments
Samples Collected or
Lithologic Description Other Tests Performed

S ——————————————
e ——————

4.0-6.0°’ SAMPLE.

T T 4+ Recovered 1.5/2.0° = 75%.

CLAY AND GRAVEL: dusky yellowish
T T 4+ brown (10 YR 2/2) to moderate reddish
brown (10 R 4/6); angular, subangular,
+ + <+ and subrounded gravel up to 5.50 mm;
medium- to coarse-grained sand (1.0-0.5
" @); some coarser-grained sand; low plastic;
moderately to weakly cemented; at 4.0-
" 4.3’, zone of organic clay; moist to light
moist,

- L o -

+ + ]l 6.0-80" SAMPLE.
Recovered 2.0/2.0° = 100%.

CLAY: moderate yellowish brown (10

ﬁ- - - _
YR 5/4) to pale brown (5 YR 5/2); ) :
4 j 4 medium plastic; slightly sandy; angular g;%cgzot:;tgmg
and subangular gravel (0.02 mm up to along core
—_— + +4 4+ 1.50 mm); moderately cemented; moist. 8 )
8.0-10.0": No

-+ + 4+ 8.0-10.0°’ SAMPLE.

Recovered 2.0/2.0' = 100%.

T T T 8.0-8.8": CLAY WITH SCATTERED
GRAVEL: same as above.

readings over
background along
core.

e of - -
< 4 4 ARAPAHOE FORMATION
-_— 4+ i ] 8.8-10.0® WEATHERED CLAYSTONE:

medium light gray (N 6/0) to medium
+ 4 4 gray (N 35/0); massive; blocky; slightly
calcareous; somewhat oxide (Fe) stained;
-+~ -+ <4 medium plastic; moist.

D

af 3

Paqe



Location

LOG
OF
BOREHOLE

Coordinstes
Totsl Depth

Water Level

Drilling Company

Date Drilled

Drilling Method

Logged By

Comments

Drilier

Borehole/Welil No. 53-87

Ground Surface Elevation

Encountered

Static

Helper

Drilling Fluid

Checked By

Geoclogist

Site Manager

CEARP Manager

e

Lithologic Description

Samples Collected or
Other Tests Performed

—t—

A

-

A

-

10.0-12.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

WEATHERED CLAYSTONE: medium
light gray (N 6/0); massive; blocky;
medium plastic; slightly calcareous pock-
ets noted at 11.5°; very slightly oxide
stained; moist.

12.0-14.0' SAMPLE.

Recovered 2.0/2.0° = 100%.

WEATHERED CLAYSTONE: medium
light gray (N 6/0); massive; blocky;
medium plastic; moderately oxide stained
at 13.8; noted lignite streaks at 13.0%
moist.

TOTAL DEPTH: 14.00°

———

10.0-12.0: No
readings over
background along
core.

12.0-14.0: No
readings over
background along
core.
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WELL
COMPLETION
INFORMATION

tocatien Rocky Flats Plant; 881 Hillside Area Well No. 53-87
Coordinates _N 35002.12 E 20799.61 Elevation: Ground Surface _5959.82'

Total Depth: weli _9:30' Top of Casing 5961.84'

Berehole 14.00'
Fermatien of Cempletion _Colluvium

Casing Material Sch 5, Type 316 TFJ stainless stee}."‘. Diameter 2" ID

Screen Material 0.010" wire wrap Type 316 TFJ Surface Casing Diameter _5" ID
Stainless steel

Date Instalied Qctober 13, 1987 Approved By
Installed By R.T reat Site Monager
eoclogist
Project Director
Comments
2.80"'

Tep of Casing 2.02'

———

Ground Swurfase
177777777777

LAR4 T 77

SR

Surface Soal
terigh
Port&«'an?i' fype I
cement

2.20

“‘

Surface
2.00 Seat
Length (ft.)

LB ereohele
Dlameter:

7.5"

Bentenite

Seai
1.00 Length (1t.)

L.O'E :0°C

Filter Material: —
Silica Sand

Top of Scrqon Depth: 3.50'

Well Tetal
9.30 Depth (ft.)

Filter Pack
6.50 {Lemgth (ft.)

Scroen Serehele
5,55 [Lemeth | 1, o | Tetal Depta
(1¢.) (rt.)

Baekfil
4.50  lLength {1t.)

10°%T] ,05°6

Baecktill Matertali—__ 3/8" Volclay Bentonite Pellets




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER
WELL S. TOC STICK BELOW DEPTH
NUMBER DATE ELEVATION  ELEVATION up TOC BELOW TOC
5387 11/10/87 5959.82 5961.84 2.02 11.07 6.40
12/16/817 5959.82 5961.84 2.02 11,07 8.60
01/09/88 5959.82 5961.84 2.02 11.07 8.50
02/04/88 59569.82 5961.84 2.02 11.07 8.16

WATER
SURFACE
ELEVATION

5955.44
5953.24
5953.34
5953.68



INDEX OF DATA

Boring No.. 54-87

Completed as well? _yeg

in Fi
_x__ Log of Borehole
X Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; 881 Hillside Area ggrehoie/Well No. 54—=87

Coordinates N 35001.45 E 20919.36

Total Depth _ 10.00'

Drilling Company Bovles Bros.

Date Orilted _Qctober 13, 1987

Drilling Method Hollow Stem Auger

Logged By R.T, Treat

Geologist

Comments

Ground Surface Elevation _5955.85"'

Water Level Encountered None

Static

Drinter S. Bradfield

Helper P. Mesa

Drilting Flulid _DNonpe

Checked By ___

Site Manager

CEARP Manager

Samples Collected or

Lithologic Description Other Tests Performed

tnsg—
o Se—

“\%1‘ LE%s
i

1;}5 -
£
= light moist.
- + +0.7-1.8". CLAY:

TR

10

10 - ] medium-grained sands (1.0-0.59).
1l 1 1 COLLUVIUM (DISTURBED)
4 + + 3.2-40 CLAY: dark yellowish orange

stained; moist.

- + 4 erately cemented;

ARTIFICIAL FILL

5 + 0.0-2.0° SAMPLE.
= Recovered 1.8/2.0° = 90%.

L 0.0-0.7: CLAY AND GRAVEL: grayish
orange (10 YR 7/4); roots noted; slightly
+sandy; weakly cemented; very calcareous;

" 12.0-4.0' SAMPLE.
Recovered 2.0/2.0° = 100%.
- T20-32%  CLAY:

(10 YR 6/6) to pale yellowish brown (10
-+ + 4 YR 6/2); slightly sandy to very sandy;
fine-grained (2.0-1.5@); low plastic; mod-
severely oxide (Fe)

( 4.0-6.0° SAMPLE.

T T T Recovered 2.0/2.0° = 100%.
4.0-4.2: CLAY: same as above; transition
into a weathered claystone.

medium gray (N 5/0);
blocky; moderately oxide stained; few
< scattered roots noted; moist.

moderate yellowish
Lbrown (10 YR 5/4); fill; low plastic; mod-
erately cemented; slightly

i e —— iy

HNu background=0.0
OV A background=0.0
Ludlum readings
taken.

No readings above
background on core
or in breathing zone.

No readings above
background.

sandy with

N~ 1 ~s 0



LOG
OF
BOREHOLE
Location Borehole/Well No. 54-87
Coordinates Ground Surtgce Elevation
Total Depth Water Level Encountered
Static
Driiiing Company Driller
Date Drilled Helper
Dritling Method Dritting Fluid
Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments :
Samples Coilected or
Lithologic Description Other Tests Performed
K —_— 3
-+ -+ + ARAPAHOE FORMATION

+ <+ + 4.2-6.0" WEATHERED CLAYSTONE:
pale brown (5 Y 3/2) to a light gray (N
+ <+ <+ 7/0); sandy to very sandy at 4.7-5.2% fine-
grained sand (2.5-2.09); slightly calcare-
+ T T ous; severely oxide stained; medium to
L low plastic; blocky; slightly porous with
T noted few roots; moist.

‘L T T 6.0-8.0° SAMPLE.

i 1 1 Recovered 2.0/2.0° = 100%.
WEATHERED CLAYSTONE: medium
! 1l 1l light gray (N 6/0) varying with olive

grays; slightly oxide stained; few roots
i 1 4 still noted; slightly sandy; fine-grained;
blocky; medium to low plastic; moist.

.0-10.0° SAMPLE.
T T T Recovered 2.0/2.0° = 100%.

WEATHERED CLAYSTONE: same as
above; moist.

TOTAL DEPTH: 10.00°

-4- L o L od
d— - p -
- L o -
-l e -1-
- e -l
- - -
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WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 881 Hillside Area Welli No. 54-87

Coordinates 20919, Elevation: Ground Surface _5955.85'

Total Depth: Weit 468" Top of Casing 5957.72"
Berehole 10.00"

Fermatien of Completion _Colluvium

> |
Casing Material Sch 5, Tvpe 316 TFI stainless Stegnln. Diameter __ 2" ID

' ID

Screen Material(Q, 010" wire wrap I¥p¢ 16 TFJ Surtace Casing Diameter 2
stainless steel
Approved By

Date Installed October 15, 1987
Instailed B R.T. Treat Site Manager
Y deoclogist

Projact Direcier

Coemments

3.90'

Tep of Casing 1.87'

Ground Surface

7777y 77777 77,,/ 7 7 ’,7rT7T-"7T
Surface Soal Surfaee Casing
guorl.!:

1.10 lpepth tee}

Portland Type 1
cement
. 5
:uﬂ'aco
' 1]
1.00  Jiongtn (1t.)
Sorehele
Diameter:
7.5"

[ Soentoanite
0.25

Soal
Length (ft.)

L 1§C°T (40072

Filter Material: —

32/42 Silica Sadd Top ef Screen Depth: 1.33'

Well Tetal
4.68 |pDepth (tt.)

Filter Pack
3.45 Length (fL.)

. tcu:: Berehole
Leng Total Dopth
3.20 (1. 10.00 1.

Sasktin

5.30  rLength (1t.) iy

0°07.,0L°Y

3/8" Volclay Bentonite Pellets

Backfiil Materiai:



02/22/88 ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER
WELL S. TOC STICK BELOW DEPTH
NUMBER DATE ELEVATION ELEVATION UP TOC BELOW TOC
5487 11/10/87 5955.85 5957.72 1.87 6.40 2.50
12/16/87 5955.85 5957.72 1.87 6.40 3.70
01/09/88 5955.85 5957.72 1.87 6.40 3.10
02/04/88 5955.85 5957.72 1.87 6.40 3.23

WATER
SURFACE
ELEVATION

5955.22
5954.02
5954.62
5954.49



INDEX OF DATA

Boring No.. 55-87A

Completed as well?  No

in Fi
__x__ Log of Borehole
Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data
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LOG
OFf

BOREHOLE

Location Rocky Flats Plant; 881 Hillside Area ggrehole/Well No. __33-87A

Coordinates N 31940 E 21700 (estimated)
Total Depth __12.00'

Drilling Company _Bovles Bros.
Date Drilled _October 12, 1987
Driliing Method _Hpollow Stem Auger

Logged By J. Racchus
Geologist

Comments

Ground Surface Elevation Not avajlable

Water Level Encountered _lNone

Static None.

Driller T. High

Helper _B. Keenev

Drilling Filuid _None

Checked By

Site Manager

CEARP Manager

Borehole backfilled with Portland Type I cement and abandoned

24

Samples Collected or
Other Tests Performed

'w

N ¥ e
o > .é‘§ Lithologic Description
0« 0 A
0

TOPSOIL

0.0-2.0° SAMPLE.

Recovered 1.9/2.0’ = 95%.

0.0-0.8: TOPSOIL, SANDY CLAY: pale
yellowish brown (10 YR 6/2); plant roots;
clasts up to an inch in diameter; caliche.

COLLUVIUM

0.8-1.9: CLAY: pale yellowish brown (10
YR 6/2); caliche.

2.0-4.0° SAMPLE.

Recovered 1.8/2.0° = 90%.

2.0-2.5: CLAY: pale yellowish brown (10
YR 6/2); small pebbles; clasts of hematite.

ARAPAHOE FORMATION

2.5-3.8% CLAYSTONE: pale yellowish

brown (10 YR 6/2) clasts of hematite up

to one-half inch in dlameter pockets of

sand.
4.0-7.0° SAMPLE.

Recovered 2.9/3.0' = 97%.

4.0-6.6>> CLAYSTONE: pale yeliowish
brown (10 YR 6/2); dense; caliche;
pockets of sand; dry.

6.6-6.9': CLAYSTONE: brownish gray (5
YR 4/1); unweathered; similar to clay
above; dry.

HNu background=0.5
OVA background=1.0
Ludlum (alpha)
background = 0.0.

No readings above
background along
core.




Location

LOG
OF
BOREHOLE

Coordinates
Yotal Depth

Water Level

Dritling Company

Date Drilied

Drilling Method

Logged By

Comments

Driller

Borehole/Well No.
Ground Surface Elevation
Encountered

Static

55=87A

Helper

Drilling Fluid

Checked By

Geologist

Site Manager

CEARP Manager

Lithologic Description

Samples Collected or

Other Tests Performed

7.0-9.5° SAMPLE.

Recovered 2.7/2.5° = 108%.

CLAYSTONE: brownish gray (5 YR 4/1);
dense; pockets of caliche; slightly mottled;
yellow; clasts of coal; some sand.

9.5-12.0') SAMPLE.

Recovered 2.6/2.5 = 104%.

SANDY CLAYSTONE: light brownish
gray (5 YR 6/1); pockets of caliche;
pockets of hematite and limonite; small
clasts of c¢oal.

TOTAL DEPTH: 12.00°

m———m————

Paoca

o

ot 2 .
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LOG
OF
BOREHOLE

Ltocation Rockv Flats Plant; 881 Hillside Area Borehole/Waell No. 55-87

Coordinates N _34633.09 F 21805.12

Total Depth 12.00'

Water Level

Ground Surface Eilevation _5858.08'

Encountered 4.00'

Static
Drilting Company Boyles Bros. Dritler T. High
Date Drilied _October 13, 1987 Helper _B. Keeney
Drilling Method _Hollow Stem Auger - Orilting Fiuid _None

Logged By J, Bacchus

Checked By _..

Geologist

Comments

Site Manager

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

———
—

0
TERRACE  38%.-/sy
—-COLEUVIUM
J 1 0.0-2.0° SAMPLE.
: Recovered 2.0/2.0° = 100%..
1 GRAVELLY, SANDY, SILTY CLAY:
dusky yellowish brown (10 YR 2/2);
4 roots; slightly moist.
- + 2.0-4.0’ SAMPLE.
Recovered 0.8/2.0° = 40%.
<+ SAND: moderate brown (5 YR 3/4); | HNu background=0.9
grains are subrounded to angular and | OVA background=0.2
T+ range in size from small cobbles to very | No Ludlum readings
fine-grained; very poorly sorted; dry. taken.
T No readings over
4.0-7.0°) SAMPLE. background, unless
T Recovered 1.5/3.0° = 150%. noted.
10 1 SAND: moderate yellowish brown (10 YR
5/4); coarse grains are angular to suban- | 7.0-9.5": Readings on
| gular; occurrence of some large pebbles; | core: HNu = 3.0;
T sand becomes finer at the bottom (2.0-1.5] OVA = 0.6.
4 9); some oxidation; weakly consolidated;:
wet.
+ 4 4+
ARAPAHOE FORMATION
-L - -L
7.0-9.5> SAMPLE.
- 1 1 1 Recovered 2.8/2.5 = 112%.
CLAYSTONE: pale yellowish brown (10
T T T YR 6/2); blocky structure; reacts weakly
with HCI; large clasts of coal up to one-
T T T half inch in diameter; spots of oxidation;
wet,

Dao-___l. ot _2
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WELL
COMPLETION
INFORMATION

Loecation Rocky Flats Plant:; 881 Hillside Area Well Mo. 55-87

Coordinates N 34633.09 FE 21805.12 Elevation: Ground Surface 5858.08'

Total Depth: Welt —7.20" Top ef Casing __5860.13"

Serehoile _12,0Q"'

Fermation of Completion Colluvium
Casing Material Sch 5, Type 316 TFJ stainless Steﬁl..".. Diameter 21 T

Screen Materiad(.010" wire wrap Type 316 TFJ Surtace Casing Diameter _5'" 1D

stainless steel

Date instafied Ocitober 13, 1987 Approved By
Instalied By _L_Ba.r‘c.b.us_an.d_&._za.aghke Site Maaager
esologist
Project Directer
Comments
3.00'

Top of Casilag 2.05'

/ YT rnp-r-rrv—f—
?‘ wises Cosing

Ground Surface
r7rr77777 rr7 7

Surface Seal

7
Porttand Wie 1 %
/

2.00 opth (ft. -

—

cement
Surface -
2.00 |Sest
Length (ft.)] .,
5 Derohole
- Diameter:
z 5"
Benteaite

Seal &
1.00 Length (1t} <

Filter Material: —— "
2 Silica Sanpd

['Top ef Screen Depty:  3.35'

Well Tetal
Filter Pack 7.50 |Desth (1)
4.70 [Lengthn (11.)
:"':: Serehele
eng Totat Deptn
I Irivie) 12.00 | Fot!

|

Backtill I;torlu: 3/8" Volclay Bentonite Pellets

0L L

Baektill
4.30 Length (ft.)

s

DO C1




02/22/88
ROCKY FLATS PLANT
WATER LEVEL DATA SUMMARY
SI BASE WATER
WELL S. TOC STICK BELOW DEPTH
NUMBER DATE ELEVATION ELEVATION upP TOC BELOW TOC
5587 11/10/87 5858.08 5860.13 2.05 9.40 7.70
12/18/87 5858.08 5860.13 2.05 9.40 8.50
01/09/88 5858.08 5860.13 2.05 9.40 9.10
02/04/88 5858.08 5860.13 2.05 9.40 7.38

WATER
SURFACE
ELEVATION

5852.43
5851.63
5851.03
5852.75
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EXPLANATION OF SYMBOLS AND TERMS
ON 881 HILLSIDE-1987 BORING LOGS

SAMPLE TYPE

X Split Spoon

NC Core

/ // Continuous Drive
GRAPHIC LOG

Lignite

Clay or Claystone or Shale

Clayey Sand or Sandy Clay

Clay and Gravel

Gravel

Sand and Gravel

Sand or Sandstone

Silt or Siltstone
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LOG
OF
BOREHOLE

Location Rocky Flats Plant: 881 Hillside Borehole/Well No. BH1-87

Coordinates N35065,7 E20744,9 Ground Surface Elevation * 5965.0'
Total Depth 12.0' Water Level Encountered 0.2'
' Static _ N/A
Drilling Company Boyles Bros. Dritier R. Sharp
Date Drilled June 4, 1987 Helper A. Boday
Drilling Method HOllow Stem Auger Orilling Fluig NpUe oy
Logged By M, D, Gard Checked By ’
Geologist ‘ te Manager
. ‘ | CEARP ’?ﬁ" ”
Comments Borehqle backfilled with Portland Type I cement. aoer
' * Estimated value from topographic map. (g

Samples Collected or

Lithologic Description Other Tests Performed
ARTIFICIAL FILL HNu background = 3.0.
OVA background = 3.0.
0.0-2.0' - sample. Recovered 1.2/2.0' = 60%.
> 0.0-0.2': GRAVEL: moderate yellowish brown 0.2-1.4': Water table
(5YR 474); asphalt; sandy; cobbles of quartzite; Sample: BHO18701WT.

subrounded, wet at 0.2'.
2.0': OVA=75 on core.
2.0-4.0' - sample. Recovered 2.0/2.0' = 100%.
GRAVEL: same as above; wet.

4.5-5.7': Waste Sample/
ARAPHACE FORMATION Contact Sample: BHO18704WS.

4.0-7.4' - sample. Recovered 2.89/3.4' = 85%.
CLAYSTONE: olive gray (5Y 3/2); limonite stains; 5.0': Field Screening
moist. Sampte: OVA=20; HNu=3.0.

7.4-9.6' - Sample. Recovered 2.2/2.2' = 100%. 5.0': OVA=70 on core.
CLAYSTONE: same as above.
4.0-7.0': OVA=100 downhole.
9.6-12.0' - Sample. Recovered 4.4/4.4' = 100%.

CLAYSTONE: same as above. 10.0-11.5': Waste Sample/
Bedrock Sample: BHO18710uS.
T T T TOTAL DEPTH: 12.0! 10.0': OVA=70 on core.

—— 15 -’ - -’

— 20

Page 1 of 1
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LOG
OF
BOREHOLE

Rocky Flats Plant; 881 Hillside
N34768.9 E20678.8

20.4"

Location

Coordinates
Total Depth

Water Level

Borehole/Well No.
Ground Surtace Elevation

BH2-87

* 5936.0'

Encountered NOne
Static N/A

Dritling Company Bovles Bros. priller R. Sharp
Date Drilled May 27, 1987 Helper A. BOday
Drilling Method Hollow Stem Auger Drilling Fluid Nane ~
Logged By k. D, Holliway Checked By 1

Geologist

Comments NO Water encountered during drilling.

wnlﬂor

ARP nager

7 CE
Borehole backfilled with Pontland

type I cement.

p

¥ Estimated value fram topographic map.

Samples Collected or

and dark yellowish brown (10YR 4/2) with some dark
" yellowish orange iron staining; occasional cobbles
of quartzite from - 1.0 @ to 1" diameter; caliche
~ <10%; damp

3.40-8.0' - sample. Recovered 4.0/4.6' = 87%.
3.40-6.40: SANDY CLAY: moderate yellowish brown
(10YR 5/4) with some dark yellowish orange (10YR
6/6) and light brown (5YR 5/6) iron staining;
occasional cobbles of quartzite; caliche <10%;
damp.

- 6.40-7.40%: SANDY CLAY: dark yellowish brown (10YR
4/2); occasional quartzite cobbles; damp to

- slightly moist.

- 10

" 8.0-13.0 - Sample. Recovered 1.2/5.0 = 24%.
7.40-11.80*: Lost core.

" 11.80-13.0': SANDY CLAY: dark yellowish brown
(10YR 5/4); occasional quartzite cobbles; caliche
in fractures; damp.

— 15

L 13.0-15.0' - Sample. Recovered 1.13/2.0 = 56%.
13.0-13.87: Lost core.

< g .
Q& : 3 g
O.Q. o0 $§ Lithologic Description Other Tests Performed
© oA
= Uer : —
% L ﬁﬁﬁps §%
coLLuvium (Dustundre o) HNu background =
5 No OVA readings.
0.0-3.40' - Sample. Recovered 3.4/3.4 = 100%.
- SANDY CLAY: moderate yellowish brown (10YR 5/4) 0.0-11.80': Composite

Sample: BH02870012.

5.0': Field Screening
Sempte: HNu = 1.4.

11.8': Field Screening
Sampte: HNu = 1.4.
11.8-14.3': Composite

Sample: BH02871214.
1.3 tdaste Lamglke:
BHCRENIAWS (VoA o). 4&

- - 13.87-14.3: CLAY: dark yellowish brown (10YR 5/4) 12.0-14.3': Contact Sample:
weathered; trace very fine-grained sand and small BHO28714CT.
b- quartzite pebbles, caliche in fractures (10%);
damp.
Page 1 of 2



LOG

OF
BOREHOLE
Location Borehole/Well No. BH2 =87 (cont'd.)
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
' Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluid s el
Logged By Checked By
Geologist
CEAy/yuuou
Comments
-
& &~ NS
& & :. eQQ. Samples Collected er
P cho ‘..&,\ Lithologic Description Other Tests Performed
—dA T =
ARAPAHOE FORMATION
14.3-14.70': CLAYSTONE: dark yellowish orange 14.3-20.4'. Composite
-+ -+ # (10YR 6/6) iron staining (30%) and light ol.ive Sample: BH02871420.
gray (5Y 5/2); weathered, caliche (10-15%); damp.
— 25 + 'T T 15.0-18.0' - sample. Recovered 2.45/3.0 = 81%. 15.15', Field Screening
CLAYSTONE: light olive gray (5Y 5/2) to olive gray Semple: HNu - 1.3.
T T Tl (5Y 5/2) T0 OLIVE GRAY (5Y 4/1); weathered;
L 1 A caliche (10%); iron staining (20%); damp to dry.
) 18.0-20.4' - Sample. Recovered 2.8/2.4 = 116% 17.9-18.6'. Bedrock Sample:
- = = 3
1 CLAYSTONE: same as above. BHO28718BR.
- -
TOTAL DEPTH: 20.4! 20.0'. Field Screening
—_ 30 4 .r -+ Sample: HNu - 1.4.
b o -’ e 3
L of L od L o
L L -
1- - ——
—35 - - -_n
- -1i- s od
—— —— -
- - -
-~ - ™ Y
— 40
Page < of %
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LOG
OF
BOREHOLE
Location ROocky Flats Plant: 881 Hillside Borehole/Well No. 2—-87/BH3-87
Coordinates N34725.8 E20819.7 Ground Surface Elevation 5930.56
Total Depth 16.0' Water Level Encountered 2.45°
Static 2929.59' ((0/3‘// ¥
Drilting Company _Bovles Bros, Drilter A. Shade -
Date Drilled May 19, 1987 Helper TI: Merritt
DOritling Method _Hollow Stem Auger Drilling Fluid NOni
Logged By K. D. Holliway Checked By |
Geologist
’ y‘f Manager
Comments
KJ
‘o Samples Collected or
N Lithologlic Description Other Tests Performed
- COLLUVIUM (DISTURBED). HNu background = 1.0.

OVA background = 0.0.
" 0-2.0' - Sample. Recovered 0.6/2.0' = 30%.
0.0-0.5%: CLAYEY SAND: dark yellowish brown (10YR 0.0-8.75': Composite
- 4/2); occasional quartzite cobbles; grass & roots; Sample: BH03870009,
damp. . BHO3870204- VOAs only.

" 0.5': COBBLES: quartzite; 2 1/2" diameter. 3.‘15“3.90': SATER.

| 0.6-2.0': CLAY: dark yellowish b:_-own (10YR 4/3); ToblesSar@Qs !
trace sand (2.5-3.0 @); occasional quartzite S HO3B70a T
cobbles; damp to s{ightly moist.

2.0-7.0* - sample. Recovered 4.75/5.0' = 95%.
SANDY CLAY: moderate vyellowish brown (10YR 5/4);
occasional quartzite cobbles; trace caliche;
weathered; 3.5-4.0 @; moist to wet. 5.0': Field Screening
Sampte: HNu=1.0; OVA=0.0.

7.0-12.0' - Sample. Recovered 4.25/5.0' = 85%.  [7./5 2875 (gptnedt

7.0-8.75': same as above. §wa\e.'.
QRODE 7087
ARAPAHOE FORMATION
8.75-11.0': SANDY CLAYSTONE: light olive gray (5Y
5/2) to light olive brown (5Y 5/6); weathered;
trace caliche; iron staining & limonite nodules; 10.0': Field Screening
moist. - $ample: HNu=1.0; OVA=0.0.
11.75-13.25': Bedrock
11.0-16.0' - sample. Recovered 5.2/5.0' = 104X. Sample: BHO38712BR.
CLAYSTOKE: light olive gray (5Y 5/2); weathered;
trace sand; caliche & Llight brown (5YR 5/6) 15.0': Field Screening
<+ T T mottles; fractured; moist. Samptes HNU=1.0; OVA=0.0.
T T T TOTAL DEPTH: 16.0!
- L o -

Page 1 of 1
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; 881 Hillside Borehole/Well No. BH4-87
Coordinates N34993.7 E20920.7 Ground Surface Elovatlon* 5967.0'
¥
Total Depth 20.3' Water Level Encountered 10.3
Static . N/A
Drilling Company Bovyles Bros. Driller R. Sharp
Date Drilled _June 5, 1987 Helper A. Boday
Drilling Method _Hollow Stem Auger Drilling Flulg oD
Logged By M. D. Gard Checked By
Geologist

Comments Borehole backfilled with Portland Tvoe I cement.
* Estimated value fram topographic map.

0
Samples Collected or
.G’bi Lithologic Description Other Tests Performed
ARTIFICIAL FILL HNu background = 2.0.
OVA background = 3.0.
0.0-1.7' - sample. Recovered 1.53/1.7' = 90%.
SAND AND GRAVEL: light olive brown (5Y 5/6); 0.0-10.0': Composite
quartz and quartzite cobbles; subangular; clay; Sample: BH04870§10f
moist. L~ Dj D
s
7o
1.7-2.0' - Sample. Recovered 0/0.3' = 0%. 044
2,0-3.1' - Sample. Recovered 1.1/1.1' = 100%. $467
SAND AND GRAVEL: same as above. %
3.1-6.0' - Sample. Recovered 1.45'/2.9' = 50%.
SAND AND GRAVEL: same as above.
6.0-7.8' - sample. Recovered 1.26/1.8' = 70%. 5.0': Field Screening
SAND AND GRAVEL: same as above. Sample: HNu=2; OVA=3,
7.8-10.3* - sample. Recovered 2.13/2.5' = 85%.
SAND AND GRAVEL: same as above.
10.3-12.8' - sample. Recovered 2.3/2.5' = 90%. 10.0': Field Screening
SAND AND GRAVEL: same as above; wet. SamptE:  HNu=2; OVA=8.
12.8-15.3' - Sample. Recovered 2.13/2.5' = 85%. 10.3-12.8': Water Table
SAND AND GRAVEL: same as above. Sample: BHO48710WT.
15.3-17.8t - sample. Recovered 2.0/2.5* = 80%. 15.0': Field Screening
15.3-15.7': same as above. Sempte. HNu=2; OVA=3,
15.3-15.7': Contact Sample:
BHO048715CT.
Page 1 of <




Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Drilling Company

Date Drilled

Drilling Method

Logged By

Ge

Comments

ologist

Borehole/Well No, DH4-87 ((‘rmiﬁ)

Ground Surface Elevation

Water Level Encountered

Static

Driller

Helper

Drilling Fluid N

Checked By oY/ i

CE [ 4 ianlgor

(4

& ®
Qso" $Q qe
Qo o /80 .GAQ Lithologic Description
& 'y v '™ A

Sampies Collected or
Other Tests Performed

|

— 25 w— -

4/4); moist.

ARAPAHOE FORMATION

17.8-20.3* - sample.
CLAYSTONE: same as above.

15.7-17.8': CLAYSTONE: moderate clive brown (5Y Sampte: HNu=2; OVA=3.

Recovered 2.5/2.5' = 100%. BHO48719BR.

20.0': Field Screening

19.3-20.3': Bedrock Sample:

TOTAL DEPTH: 20.3!

Page 2 of 2
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LOG
OF
BOREHOLE
Location _Rocky Flats Plant; 881 Hillside Borehole/Well No. BHO-87
Coordinates _N34993,7 E20920.7 Ground Surface Elevation * 5954.2'
Total Depth =2 |3 ' ﬂu/%/za Water Level Encountered _NONe
U .
Static _N/A

Drilling Company _Boyles Bros. Driller _D. Jarvie
Date Drilled _May 19, 1987 Helper _P. Bushkovski
Drilling Method _Hollow Stem Auger Oriiling Fluid _None )
Logged By M. D. Gard Checked By

Geologist

. CEAR anager
Comments water encountered during drilling. Borehole backfilled wi rtland

Type I cement.
* Estimated value from topographic map.

Sampies Coliected or

Lithologic Description Other Tests Performed
e ———
COLLUVIUM (DISTURBED) HNu background = 2.0.
OVA background = 3.0.
0.0-2.0' - Sample. Recovered 2.0/2.0' = 100%.
- CLAY: yellowish brown (5YR 4/4); sandy; some 0.0-4.5': Composite Sample:
gravels and cobbles up to 3" diameter; some roots, -BHOS5870005.
moist.
— 5 o
2.0-4.0' - Sample. Recovered 2.0/2.0' = 100%.
2.0-28.5': CLAY: same as above. 2.0-4.5': Contact Sample:

2.85-4.0': CLAY: olive brown (5Y 5/6); some sand; BHO58705CT.
occasional pebbles; moist.

4.0-5.0% - Sample. Recovered 1.0/1.0' = 100%.
4.0-4.5': CLAY: same as above. 5.0': Field Screening
Sample: HNu=2; OVA=3.

ARAPAHOE FORMATION

4.5-5.0': CLAYSTONE: dark yellowish orange (10YR
6/6); moist,

T T 5.0-8.0' - Sample. Recovered 3.0/3.0' = 100%. 7.5-9.3': Bedrock Sample:
CLAYSTONE: medium light gray (N6); abundant BHO587088R. :
T T limonite stains; fractured; moist.
T T T! 8.0-13.0' - Sample. Recovered 3.8/5.0' & 76%. 10.0t: Field Screening
154 1 ) CLAYSTONE: same as above. Sampte. HNu=2; OVA=3.
4 + 4 TOTAL DEPTH: 1487
13-O N7
- - ———
-_ e L o
- - -——
— 20

’ Page 1 of 1
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LOG
OF
BOREHOLE
Location B‘x:ky Ela!,s ELQ“;: 881 Hillside Borehole/Well No. BH6-87
Coordinates N34819.3 E20980.8 Ground Surface Elevation * 5935.57
Total Depth _30.0' Water Level Encountered NONE
V Static N/A
Drilling Company _Boyles Bros. Drilter _D. Jarvie
Date Drilled _May 20, 1987 Helper _T. Merritt
Drilling Method _Hollow Stem Auger : Drilling Fluig None ,
Logged By M. D. Gard Checked By
Geologist Site Manager

/ e
) e C CEARP Ma ¥/
Comments No water encountered during drilling. Borehole backfilled with Ponggxd

Type 1 cement. { /
* Estimated value from topographic map. ~
Samples Collected or
Lithologic Description Other Tests Performed
COLLUVIUM (DISTURBED) HNu background = 2.0.
OVA background = 3.0.
0.0-2.0' - sample. Recovered 1.7/2.0 = 85%.
0.0-0.8: TOPSOIL: moderate brown (5YR 4/4); clay- 0.0-10.0f: Composite \
rich; sandy; abundant organics; moist. Sample: BH06870010.

0.8-2.0': CLAY: moderate yellowish brown (10YR
5/4); gravels; cobbles up to 3%; moist.

2.0-4.0' - sample. Recovered 0.7/2.0' = 35%.
CLAY: same as above.

4.0-8.0' - sample. Recovered 3.8/4.0' = 95%.
4.0-4.5': CLAY: same as above. 5.0%: Field Screening
4.5-7.75': CLAY: dusky yellowish brown (10YR 2/2); Sampte: HNu=2; OVA=3.
silty; peat at top; moist.

7.75-8.0': CLAY: moderate yellowish brown (10YR
4/2); silty; sandy; cobbles up to 2%; grades to
light brown (5YR 5/6); moist. 10.0%: Field Screening

Sample: HNu=2; OVA=3.
8.0-13.0* - Sample. Recovered 4.5/5.0' = 90%. 10.0-20.0%: Composite
CLAY: same as above. Sample: BH06871020.
13.0-18.0' - Sample. Recovered 4.5/5.0' =.90%. 15.0': Field Screening
13.0-14.3': CLAY: same as above. Sample: HNu=2; OVA=3.

14.3-18.0': CLAY: moderate yellowish brown (10YR

D3 R 4/2); abundant gravel; cobbles up to 4";

— 15q ‘ | quartzite; subangular; moist. 20.0': Field Screening
oA sample: HNu=2; OVA=3.
gﬁg‘*—.. b 18.0-23.0' - Sample. Recovered 1.0/5.0' = 20%.

e h CLAY: same as above. 24.1-25.5': Contact Sample:
- - BHO68726CT.

asas 23.0-28.0': Sample. Recovered 5.0/5.0 = 100%.

R €2.0°¢0.U

C ﬁ ~ 23.0-25.5': CLAY: same as above.

"! <

Q ' _g: =3

£
g 'ik
1)

N
-]
p
[
|
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LOG

OF
BOREHOLE
Location Borehoie/Well No. BH6-87 (cont'd.)
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drifling Company Drilier
Date Drilled Helper
Drilling Method Dritling Fluid i
Logged By Checked By
Geologist
P)Hanaqor
Comments
N’
Samples Collected or
Lithologic Description Other Tests Performed

I

ARAPAHOE FORMATION

25.5-28.0': CLAYSTONE: olive gray (5Y 5/2); 25.0': Field Screening
abundant limonite stains; fractured; moist. Sample: HNu=2; OVA=3.

28.0-30.0' - sample. Recovered 5.0/5.0' = 100%. 27.0-30.0': Bedrock Sample:
CLAYSTONE: same as above. BHO687308R.

— 25

30.0': Field Screening
TOTAL DEPTH: 30.0°? Sample: HNu=2; OVA=3.

— 30

Page 2 of _2



INDEX OF DATA

Boring No.: BH7-87

Completed as well? No

D in Fil
_x__ Log of Borehole

Well Construction Summaries
Well Development Summarics

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT DRAFT FINAL
ROCKY FLATS PLANT, GOLDEN, COLORADO MARCH 1, 1988

APPENDIX E



LOG
OF
BOREHOLE

Location ROC}_Cy Flats Plant; 881 Hillside Borehole/Well No. BH7-87

Coordinates _N35304.9 FE21214.4 Ground Surface Elevation X 9997.8'
Total Depth _13.0° Water Level Encountered _lNOne

' Static N/A
Drilling Company Bovles BRros, Drilter _A. Shade
Date Drilled _May 26, 1937 Helper _T. Merritt
Drilling Method _Hollow Stem Auger Drilling Fluid None N
Logged By K. D. Holliway ° Checked By

Geologist

. sqqs ) CEA ma ger
Comments DNO water encountered during drilling. Borehole backfilled witlf Pogtland

Type I cement.

g

* Estimated value from topodraphic map.

© \.

o /88

o .6'§ Lithologic Description
PN

Samples Collected or
Other Tests Performed

e—

ARTIFICIAL FILL

.0.0-1.3 - sample. Recovered 1.2/1.3 = 92%.

CLAYEY SAND: dusky brown (5YR 2/2); quartzite
gravel, quartzite cobble at @ 0.8'; grass & roots;
damp.

2.0-5.0' - Sample. Recovered 1.78/3.0 = 59%.
2.0-3.1': Lost core;

3.10-4.80": CLAY: moderate brown (5YR 4/4); sandy
to gravelly (quartzite) gravel; subangular; sand
2.5-2.0 @; damp to slightly moist.

—

HNu background = 1.0-1.2.
No OVA readings.

B0 40OV SA—Compositet
“Sampte—8 "ﬂeol G- ﬁ: \gﬁi— So \5\
Wt S

4.3-4.8': Contact Sample:
BHO78705CT.
5.0*: Field Screening

Sample: HNu=1.2.

'y
¥

HHHH]

»,P ARAPAHOE FORMATION
5. 0 0 MSJ
§5§-8.0' - Sample. Recovery 3.2/3<7 = 100%.
4.80-6.60': CLAYSTONE: light olive gray (5Y 5/2)
with dark yellowish orange (10YR 6/6) iron
staining in fractures; damp.
6.5-7.5' CLAYSTONE: light olive gray (5Y 7/2)
weathered; slightly damp.
7.5-8.0' CLAYSTONE: moderate olive brown (5Y 4/4)
] with dark yellowish orange (10YR 6/6) iron
staining; weathered; dry to slightly damp.

T
|
[N

o
HHHH]

v
I

—— 10-

v%!vn T
hHHHTHH

T

8.0-13.0' - Sample. Recovery 5.0/5.0' = 100%.
CLAYSTONE: olive gray (5Y 4/1) to olive black
(5Y 2/1) with iron staining weathered; slight
damp.

1 TOTAL DEPTH: 13.0!

¥

5.0-10.0': Composite
Sample: BHO7870510.
7.8-9.68': Bedrock Sample:
BHO78708BR.

9.68-10.35': Waste Sample:
BHO78710WS

10.0': Field Screening
Sample: HNu=1.3.
10.35-13.0': Composite
Sample: BHO7871013.
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Ltoecation Rocky Flats Plant; 8

LOG
OF
BOREHOLE

81 Hillside

Coordinates N35299.6 E21937.4

Total Depth 15.0'

Drilling Company

Date Drilled June 3,

Borehole/Well No.

BH8-87

Drilling Method

Logged By XK. D. Holliway

Comments

Ground Surface Elevation * 5951.5'
Water Level Encountered _ None
A Static N/A
Bovles Bros. Dritier _R. Sharp
1987 Helper A. Boday
Hollow Stem Auger Drilting Fluid __None L
Checked By
Geologist //7 ite Mang
CEARP Wanager
No water encountered during drilling. Borehole backfilled with /Portland
N

T™vee 1 cement.

* Estimated value from tODO_CE'aDth map.

<

L J
%/ Lithologic Description
o N

Samples Collected or
Other Tests Performed

&
—— 0 - 4“ﬁ
;/ COLLUVIUM HNu background = 0.27 0.4 Lo
' - OVA background =042 5 o /////
/ 0-2.0° - Sample. Recovered 1.2/2.0' - 60%.
’ " SAND AND GRAVEL: moderate brown (5YR 4/4); 0.0-6.1': Composite Sample:
clay-rich; guartzite gravel; grass and roots; sand BH08870007.
- 3.0-2.5 §; angutar; dry.
" 2.0-4.0' - sample. Recovered 1.2/2.0' = 60%.
5 ! SAND AND GRAVEL: moderate brown (5YR 4/4), (5YR
- 3/4); quartzite gravel; 3.0-2.5 @; subangular.
e [ 4.0-7.0' - sample. Recovered 2.8/3.0' = 93%. 5.0': Field Screening
25 : 4.0-4.7: SAND AND_GRAVEL: same as above. Sample: HNu=0.2; OVA=0.2.
A¥eSal 4.7-6.8: SANDYCLAY: moderate yellowish brown (10YR
_:_E 5/4); light brown (5YR 5/6) stains in fractures; 6.1-7.0': Contact Sample:
= / occasional quartzite cobbles (4.0 P to 4! BHO88707CT.
4= diameter); and; fine-grained (3.5-4.0 8);
= / trace caliche; damp to dry.
— 10 - o
= / 7.0-9.5': Sample. Recovered 3.0/2.5' = 120%.
- ‘/- 7.0-7.2': same as above.
E T ARAPAHOE FORMATION 10.0': Field Screening
Sample: HNu=0.2; OVA=0.1.
T 3 " 7.2-9.5': CLAYSTONE: light olive gray (5Y 5/2);
J;: = trace sand 3.5-4.0 @; trace caliche; dark 10.2-12.1¢: Bedrock Sample:
- 3 yellowish orange (10YR 6/6) stains; small BHO88710BR.
15 ——— fractures; weathered; damp to dry.
+ -+ 4+ 9.5-12.0' - sample. Recovered 2.4/2.5' = 96%.
CLAYSTONE: same as above.
- L o -
- - e 3
-ln - -
— 20
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BOREHOLE

Location

Coordinates
Total Depth

LOG
OF

Borehole/Well No. BH8-87 (cont'd.)
Ground Surface Elevation

Water Level Encountered

Static
Driiling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluid _, — .
Logged By Checked By
Geologist Site Mans
CEA Manager
Comments
< ] 9 .
;:. To /R0 Samples Coliected or
e /00 /&R Lithologic Description Other Tests Performed
Q¢ N NS
() L)
20 . . ]
12.0-15.0" - sample. Recovered 3.2/3.0' = 107%. 15.0': Field Screening
-+ -+ <4 CLAYSTONE: same as above. Sample: HNu=0.2; OVA=0.2.
<+ + -+ TOTAL DEPTH: 15.0'
—25 - - -

— 40
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Location

Coordinates 1N35292.4 F21587.7

Rocky Flats Plant; 881 Hillside

LOG
OF
BOREHOLE

Borehole/Well No. BH9-87

Ground Surface Elevation * 5966.0'

Total Depth 15.0' Water Level Encountered 6.03'
Static _N/A
Drilling Company Rqgyles Bras Orilter _R. Sharp

Date Drilted May 29,1987
Drilling Method Hollow Stem Augexr

Helper A. Boday

Logged By K. D. Holliway Checked By

Geologist

Comments Borehole backfilled with Portland Tvpe I cement.
* Estimated value from topographic map.

N RUZY/A

Dritling Fluid None

7,

£

’ Wﬁnagu

[

Lithologic Description

Samples Collected or
Other Tests Performed

=
Fuhd
%i

LS
!,'Wlnll (W

LURFLEL) ANLel
[N
NN NN

:
(R4

v
hHH

s
W]

lv_~
N

COLLUVIUM

0-0.85: SANDY CLAY: moderate yellowish brown
(10YR 5/4); some gquartzite cobbles; some grass and
roots; damp.

0.85-1.2': SANDY GRAVEL: light brown (5YR 5/6);
clayey matrix; unconsolidated; trace caliche;
quartzite pebbles and cobbles; damp.

2.0-4.0' - Sample. Recovered 1.8/2.0 = 90X%.

SANDY CLAY: dark yetlowish brown (10YR 4/2) with
grayish orange iron staining (10YR 7/4); quartzite
cobbles; trace caliche; damp to dry.

ﬁO-S 0' - Sample. Recovered 3.2/4.0 = 80%.

with pale yellowish brown (10YR 6/2) and dark
 yellowish orange (10YR 6/6) iron staining; some
quartzite cobbles; damp.

™ 4.40-5.30': CLAY: light olive gray (5Y 5/2) with
dark yellowish orange (10YR 6/6) iron staining;
[ 35% caliche; damp.

5.30-6.03': CLAY: light olive gray (SY 5/2) with
" 70% dark yellowish orange (10YR 6/6) iron

?L&E«t—!k 40': CLAY: dark yellowish brown (10YR 4/2)

staining; quartzite cobbles - 1.0 to 1" diameter;
damp. ’
4+ 6.03-7.0': SANDY CLAY: dusky yellowish brown

1 2/2); trace quartzite cobbles; moist to wet.
"%‘éﬁ CLAY: dark yellowish brown (10YR 4/2);
trace quartzite cobbles - 1.0 to 1/2" diameter;
- trace caliche; damp.

me——
—

0.4-0.6.
0.0.

HNu background
OVA background

"

0.0-10.0': Composite
Sample: BH09870010.

5.0%: Field Screening
Sample: HNu=1.1; OVA=0.0

6.03-6.60': Water Table
Sample: BHO9B8706WT.

Page of




LOG
OF
BOREHOLE
Location Borehole/Well No, BHI-87 (cont'd.)
Coordinates Ground Surface Elevstion
Total Depth Water Level Encountered
' Static
Drilling Company Driller
Date Drilled Helper
Driiling Method Drilling Fluid [z
”21,;L£1£ZZ;==-—-—'
Logged By Checked By o /
Geologist Wagor Z
. CEAlPﬁnugu
Comments &
& <&
Q& o/ R0 Samples Collected or
S8 .,'if Lithologic Description Other Tests Performed
- 20
-+ -+ <+ 8.0-11.0' - sample. Recovered 3.0/3.0 = 100%. 10.0': Field Screening
8.45-11.0': CLAY: light olive gray (5Y 5/2) with Sampte: HNu=1.0; OVA=0.1.
-+ -+ < dark yellowish orange (10YR 6/6) iron staining;
trace quartzite cobbles - 1.0 to 1/2" diameter; 10.08-11.3': Contact
-+ -+ < trace caliche; damp. Sample: BH098711CT
T T T 11.0-15.0' - sample. Recovered 4.0/4.0 = 100%.

11.0-11.3: CLAY: light olive gray (5Y 5/2) with
quartzite cobbles, trace caliche; damp.

-l -_— -
ARAPAHOE FORMATION
- L od -
11.3-15.0%: CLAYSTONE: light olive brown (S5YR 5/6)
1 1l 1 weathered, caliche and iron staining in small
fractures; damp to dry.
- - L 3

— 3+ + + TOTAL oEPTH:}eO'/,
150

- L 2 -
- L ol -
-l L o L od
- L ad b o

14.3-14.75': Bedrock
Sample: BHO98714BR.

15.0%: Field Screening
-Sempte: HNu=1.0; OVA=0.1.
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;‘

.lllll 'Ill.‘ '.lll ‘II..' K'Ill' \l.lll f.ill" ‘.Il. ‘..Il| ‘.lll o ‘llll' oD

Total Depth

Drifling Company

Date Drilled _June 1, 1987

LOG
OF
BOREHOLE
Location _Rocky Flats Plant: 881 Hillside Borehole/Well No. BH10-87
Coordinates N3511Q,9 E21375 4 Ground Surface Elevation X 5964.3'
Water Level Encountered _ None
' Static N/A
Bovles Bros. oritter _R. Sharp
Helper _A. Boday
Drilling Method _Hollow Stem Auger Drilling Fluid _None A
K. D. Holliway Checked By

Logged By

Comments

Geologist

' EARP M
No water encountered during drilling. Borehole backfllled wﬁ-}; Po‘.fﬁfanc{

™Ne I cement.

* Esﬁ'mated value fram topographic map.

" £ Lithologic Description
o &

Samples Coliected or
Other Tests Pertormed

— —

ARTIFICIAL FILL

: ‘,////’ 2-4.5' - sample.
o

- 0-2.0' - Sample. Recovered 0.4/2.0 = 20%.
CLAYEY SAND: pale yellowish brown (10YR 6/2);

- quartzite cobbles; subanuglar; grasses & roots;
trace caliche; dry.

Recovered 0/2.5 = 0%.

A 4.5-6.5' - Sample. Recovered 0.95/2.0' = 48%.
CLAYEY SAND: moderate yellowish brown (10YR 5/4);

‘ ./b cobbles; slightly damp. .

quartzite cobbles & pebbles (0.0 § to 2"

-l

6 ‘3—8
10 5' - Sample. Recovered 2.0/2.0 = 100%.

.L CLAYEY SAND: dark yellowish brown (10YR 4/2) and

moderate yellowish brown (10YR 5/4); trace light

> brown (5YR 5/6) stains; sand (3.5-40 2), dry to

slightly damp.

- LUVIUM

10.5-12.5' - Sample. Recovered0.5/2.0'

SANDY CLAY: light olive gray (5Y 5/2) with trace

light brown (5YR 5/6) stains; weathered; quartzite

= 25%.

12.5-14.5' - Sample. Recovered 0.45/2.0' = 23%.
Same as above; trace caliche; dry.

r 14.5-16.5' - Sample. Recovered 2.1/2.0' = 105%.
SANDY CLAY: pale yellowish brown (10YR 6/2) to
™ dusky yellow (5Y 6/4); occasional quartzite
cobbles; trace caliche and Fe stains; weathered;
= damp.

diameter), trace callche, dry to slightly diyp
’;54*1~i; e. - Rocovered ©:957/5.0=%
SAA Pale yulowsskbmm(sy

— asv—

HNu background = Ork. & € %é/ﬁ;/5’7
OVA background = 0.0. !
0.0-10.0': Composite
Sample: BH10870010.

5.0': Field Screening
Sample: HNu=0.4; OVA=0.0.

ag%-), Lrwtoslighdydone

10.0%: Field Screening
Sample: HNu=0.4; OVA=0.0.

10.0-18.95

“ G’”ﬁlbs e (1,
Sangle! BHod /oaD’u’f

15.0': Field Screening
Sample: HNu=0.4; OVA=0.0.

Page



S WS 4Ah UN AN Y G NS eE b e A G am g

LOG
OF
BOREHOLE
Location
Coordinates

Total Depth

Borehole/Weil No. BH10-87 (cont'd.)

Ground Surface Elevation

Water Level Encountered

Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilting Fluid _} ya
Logged By Checked By
Geologist ;
Comments

Lithologic Description

Samples Collected or
Other Tests Performed

1

— o5

16.5-19.5' - sample.
CLAYEY SAND/SANDY CLAY: moderate yellowish brown Sample: BH108720CT. .
(10YR 5/4) to dusky yellowish brown (10YR 2/2);
occasional quartzite cobbles; sand 3.5-4.0 §;
trace caliche; subrounded; sand/gravel lens at
17.3'; damp.

19.5-22.0' - Sample.
19.5-20.0': same as above.

Recovered 3.

Recovered 2.6/2.5' = 104%.

0/3.0' = 100%. 18.95-20.0': Contact

| 20.0-22.0': CLAYSTONE: {ight olive gray (5Y 5/2) 20.0': Field Screening
4 4 ]l with dark yellowish orange (10YR 6/6) stains; Sempte: HNu=0.4; OVA=0.0.
nodules dusky red (10YR 2/2); trace fine-grained
-+ -~ 44 sand; weathered; trace caliche; dry to stightly
damp.
— 30 - - -
22.0-25.5' - Sample. Recovered 3.4/3.5' = 97%. 23.0-25.4': Bedrock Sample:
-+ + < | CLAYSTONE: light olive gray (5Y 5/2); with light BH108723BR.

ARAPAHOE FORMATION

brown (5YR 5/6) stains and dusky red (10YR 2/2)
iron nodules; trace caliche; trace very
fine-grained sand (3.5-4.0 §); weathered; dry.

s 35 -l LY -’

— 40

TOTAL DEPTH:. 255"

254/
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LOG
OF
BOREHOLE

Locstion Rocky Flats Plant; 881 Hillside

Coordinates N35213 .6 F21340.4

Borehole/Weil No.

BH11-87

Ground Surface Elevation

* 5969.8!

Total Depth 19 40"

Water Level Encountered 13.90"

Static N/A
Drilling Company PBovles Bros, Orjitler _R. Sharp
Date Drilled _Tune 2, 1987 Helper _A. Boday
Orilling Method Hollow Stem Auger Drilling Fluid _NQne |
Logged By jway Checked By ,
Geologist

Borehole backfilled with Portland Type 1 cement.
* Estimated value fram topographic map. ~—

Comments

Samples Collected or
Lithologic Description

Other Tests Performed
ARTIFICIAL FILL HNu background = 0.6.
g OVA background.= 0.6.

0-2.5' - sample. Recovered 2.0/2.5! =§)}?
= CLAYEY SAND: moderate yellowish m 0Y 5/4);
quartzite cobbles; subangular; some asphalt (20%);
™ grasses & roots; moist.

0.0-10.0': Composite
Sample: BH11870010.

2.5-5.5' - Sample. Recovered 3.0/3.0* = 100%.
CLAY: light olive gray (5Y 6/1); occasional
quartzite cobbles (<0.5"); subangular; trace
asphalt to 2.75'; caliche in fractures; laminated;
iron stains; damp to moist.

COLLIVIN
5.5-8.0' - Sample. Recovered 2.95/2.5' = 118%.
SANDY CLAY: dark yellowish orange (10YR 6/6) with
light olive gray (5Y 5/2); iron stains; quartzite
cobbles; subangular to subrounded; damp to moist.

5.0': Field Screening
Sample: HNu=0.6; OVA=3.5.

8.0-10.5' - Sample. Recovered 2.0/2.5' = 80%.
CLAY: dark yellowish brown (10YR 4/2); to dusky
yellowish brown (10YR 2/2); quartzite cobble;
subrounded to angular; damp.

8.7-10.7': Contact/Waste
Sample: BH118711CT.

10.5-13.0f - sample. Recovered;3.2/2.5% = 138%.
40.5-10.7: same as above.

10.0': Field Screening
Sample: HKNu=0.6; OVA=10.0.

ARAPHOE FORMATION

>
10.7-13.0": CLAYSTONE: light olive gray (5Y 5/8) 13.9-17.0': water Table/
with dark yellowish orange (10YR 6/6) stains; Bedrock Sample: BH118714WT.
weathered; damp to dry.

Page




Location

LOG
OF
BOREHOLE

Coordinates
Total Depth

Drilling Company

Date Drilled

Drilling Method

Driller

Borehole/Well No.
Ground Surface Elevation
Water Level

BH11-87 {cont'd.)

Encountered

Static

Helper

Drilling Fluid

i,

Logged By Checked By /l
Geologist /&:\lanagoré{
CEARP K?nagu
Comments \J
< N N
& &> :Q Qe Sampies Collected or
o Qo °,3‘:: ”.«:gl Lithologic Description Other Tests Performed
13.0-16.0' - Sample. Recovered 3.0/3.0 = 100%. 15.0': Field Screening
T+ T+ < CLAYSTONE: same as above; wet zone of iron Sample: HNu=0.6; OVA-0.6.
modules; dark yellowish brown (10YR 2/2) at
<+ + -+ 13.9-14.25'.
T T T 16.0-19.5' - sample. Recovered 3.4/3.5' = 97%.
CLAYSTONE: light olive gray (5Y'5/2) with dark
25T T T yellowish orange (10YR 6/6) stains; caliche and
4 1 1 iron stains; weathered; dry.
TOTAL DEPTH: 19.40!
- - -
-~ L o -l
— 30 - -+ -+
- - -
- L -
—-35 -n -> -
-+~ - -t
- - -l
- L o i
-l - -
—— 40
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LOG
OF
BOREHOLE

Loestion _Rocky Flats Plant:; 881 Hillside Borehole/Well No. BH12-87

Coordinstes N35123 2 ¥21443 1 Ground Surface Elevation *_59034.8'
Tota!l Depth _17.Q' Water Level Encountered None
' Static _N/A

Drilling Company _Bovles Bros. Driter _A. Shade
Date Drilied }lgv 27. 1987 Helper _T. Merritt
Drilling Method _Hollow Stem Auder Drilling Fluid _NQ /4
Logged By M. D. Gard Checked By '

Geologist

edc B¥ Manager
Comments NO Water encountered during drllllng . Borehole backfilled wyth Portland

Tyvpe I cement.
* Estlmated value from topographic map.

Sampies Coliected or

o
.i: Lithologic Description Other Tests Performed
[ )

——
LUVIUM (DISTURBED HNu background = 2.0.
OVA background = 3.6.

0.0-2.0' - sample. Recovered 1.9/2.0 = 95%. Gamma background = 0.09
SANDY CLAY: moderate brown (5YR 4/4); sand 2.0-2.5 counts/minute. No readings
¢; subangular; moist. above background.
2.0-4.0" - Sample. Recovered 2.0/2.0 = 100%. 0.0-2.25': Contact Sample:
2.0-3.35 CLAY: dark yellowish brown (10YR 4/2); BH128702CT '

moist.

ARAPAHOE FORMATION

3.35-4.0: CLAYSTONE: olive gray (5Y 3/2); limonite
stains; moist.

4.0-7.0' - sample. Recovered 2.49/3.0 = 83%.
CLAYSTONE: same as above; moist.

5.25-6.5': Bedrock Sample:
100%. BH128705BR.

7.0-12.0' - sample. Recovered 5.0/5.0
7.0-10.0': same as above; moist.
10.0-10.5%: SANDY CLAYSTONE: olive gray (5Y 3/2);
sand 3.5-3.0 9; very moist.

10.5-12.0': CLAYSTONE: olive gray (5Y 3/2):
fractured; numerous limonite stains; moist.

ALY
It
t

llll
N

$= b 12.0-17.0' - Sample. Recovered 5.0/5.0 = 100%.
[~ CLAYSTONE: same as above; moist.
<+ <+ <+ TOTAL DEPTH: 17.0°

— 20
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L

LOG
OF .
BOREHOLE
Location _Rocky Flats Plant; 881 Hillside Borehole/Well No, BH13-87
Coordinates N34940.3 E21342,1 Ground Surface Elevation _~ 3937.0'
Total Deptn _17.3' Water Level Encountered None
' Static N/A

Drilling Company PBoyles Rros Driiter _R. Sharp
Date Drilled _May 29, 1987 Helper _A. Boday
Drilling Method Hollow Stem Auger Drilling Fluid None N,
Logged By K. D. Holliway Checked By

Geologist

Comments

Site Manag

' EAR
No water encountered during drilling. Borehole backfillecf w?.

T™vpe I cement. .

* Pstimated value fram topographic map.

Samples Collected or
Other Tests Performed

< g N

s /0 /88

® o o 0 é‘: Lithologic Description
Q& G ~ ~.&

U st

3 Luv! DI1STURBED

 0.0-2.0' - Sample. Recovered 1.8/2.0 = 90%.

SANDY CLAY: dark yellowish brown (10YR 4/2); trace
— sand fine-grained; occasional quartzite pebbles
and cobbles up to 2 cm in diameter; subrounded;
some roots; damp.

2.0-4.0' - sample. Recovered 1.6/2.0 = 80%.
2.0-3.3" QUARTZITE COBBLE: with caliche deposits;
subangular; 5 cm diameter.

3.3-3.6: SANDY CLAY: dark yellowish brown (10YR
4/2); quartzite pebbles up to 2.5 cm diameter;
subangular to subrounded; damp.

L 4.0-7.0' - Sample. Recovered 3.0/3.0 = 100%.
SANDY CLAY: moderate brown (5YR 4/4) with

- quartzite pebbles and gravel up to 4 cm diameter;
subrounded to subangular; trace fine-grained sand;
- damp.

7.0-10.0' - sample. Recovered 2.9/3.0 = 96%.
SILTY CLAY: grayish orange (10YR 7/4) to very pale
orange (10YR 8/2) with quartzite pebbles at
7.2-7.4' up to 2 cm diameter; subangular to

2 e
70" - Sample. Recovered 2.0/§= 190%.

= 10.55-11.56': SANDY CLAY: moderate brown (5YR 4/4)
to Llight brown (5YR 5/6) with quartzite gravel and
pebbles up to 4cm diameter; subangular to

subrounded; damp.

AR

3
v
'l
T
L
T

L
T
'l
¥
1
L}

HNu background = 0.6-0.8.
OVA background = 2.0-2.2.
0.0-10.10': Composite

Sample: BH13870010.

5.0': Field Screening
Sample: HNu=0.6; OVA=0.2.

10.0*: Field Screening
Sample: HNu=1.0; OVA=1.8.

10.10-11.56': Contact

i subround casional quartzite pebbles; damp. MSanpte: BH138711CT.
.O:/ngog

Portiand




LOG
OF
BOREHOLE
Location Borehole/Well No. BH13-87 (cont'd.)
Coordinates Ground Surtface Elevation
Total Depth Water Level Encountered
' Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Fluid — yaw
Logged By Checked By
Geologist Site Manag
CEAl[;ranagot
Comments
Samples Collected or
Lithologic Description Other Tests Performed
—
-+ -‘F -+ ARAPHOE FORMATION
T T T 11.56-12.0': CLAYSTONE: light olive brown (5Y
5/6); weathered; caliche stringers (horizontal
+ + -+ from 11.56—12.0');dam.)>§?
T 7 T 12.0-14.0' - sample. Recovered 2.0/2.0 = 100%.
o5 4 CLAYSTONE: (ight olive brown (5Y 5/6); weathered
with caliche stringers; damp.
- kol -
- - 14.0-17.5 - Sample. Recovered 3.3/3.5 = 94%. 15.0': Field Screening
<4 -+ L CLAYSTONE: dark yellowish orange (10YR 6/6); Sample: HNu=0.6; OVA=2.2.

— 30 J- - -

- L o -
o -+ -+
- - =
b L . GL
— 35 - L o4 -
-. - -’
- - -
-F -l -

weathered; trace silt and iron staining; damp.

14.56-16.2': Bedrock
TOTAL DEPTH: 17.3! Sample: BH138714BR.
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LOG
OF
BOREHOLE
Location _Rocky Flats Plant; 881 Hillside Borehole/Well No. BH14-87
Coordinates N35304.9 E21214.4 Ground Surtace Elevation _* 5928.0°'
Total Depth 16.7' Water Level Encountered _ NONe
' static N/A
Drilling Company _Bovles Bros. Driller _A. Shade
Date Drilled May 28, 1987 Helper _1- Merritt
Drilling Method _Hollow Stem Auger Drilling Fluid None /
Logged By M. D. Gard * Checked By
Geologist ite Mansg

Manager

Comments 0 Water encountered during drilling. Borehole backfilled Wit Portland
N’
Type I cement.
* Estimated value fram topographic map.
J
Qe Samples Collected or
*Q Lithologic Description Other Tests Performed

i COLLUVIUM HNu background = 0.2.
OVA background = 3.0.
0.0-2.0' - sample. Recovered 1.1/2.0 = 55%. Alpha background = 0.1

i CLAY: dusky brown (5YR 2/2); silty; large cobbles; counts/minute.

topsoil; moist.
2.0': HNu=2.0 on core.

- large cobbles; moist. BH14870§HS{
. Wi, .

';/.. 2.0-4.0' - Semple. Recovered 2.0/2.0 = 100%.

}‘///’/’ 2.0-3.3: SANDY GRAVEL; dusky brown (S5YR 2/2); 2.0-2.9': Waste Sample:
?- 3.3-4.0: SANDY CLAY: dusky brown (5YR 2/2); moist.

M 4.0-7.0' - Sample. Recovered 2.91/3.0 = 97%.
4.0-6.5: SANDY GRAVEL: dark yellowish orange (10YR
1 6/6); gravel; sandy; large cobbles; interbedded
clay; moist.

5.5-6.5': Contact Sample:
ARAPAHOE FORMATION BH148706CT.

{/////’ 6.5-7.0': CLAYSTONE: olive gray (5Y 3/2); moist.

- 7.0-12.0' - Sample. Recovered 2.0/5.0 = 40%.
CLAYSTONE: same as above; moist. 8.0': HNu=1.0 on core.

12.0-17.0 - Sample. Recovered 4.7/5.0 = 94%. 7.75-8.0': Waste Sample
" CLAYSTONE: same as above; moist. BH148703W2. (Doubled as
bedrock sample.)

TOTAL Depth: 16.7¢
6.5-9.0': Bedrock Sample:
BH1487098R

‘

— 0 Page 1 ot _1
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Location

LOG
OF
BOREHOLE

Rocky Flats Plant; 881 Hillside

Coordinetes
Total Depth

Drilling Com
Date Drilled

N35421.2 E21822.2
255 20 .0 A

pany Bovles Bros.
June 3, 1987

Drilling Method Hollow Stem Auger

Logged By

Comments

M. D, Gard

Geologist

T™voe 1 cement.

Borehole/Well No. _BH15-87
Ground Surface Elevation * 5985.0°

Water Level Encountered _None
Static N/A

pritler _A. Shade

Helper _T. Merritt

Drilling Fluid None Az

Checked By

ite Manager

CEAI Manager

Samples Collected or
Other Tests Performed

ROy FLATS AlLuviued, | 223
COLEUVIOM/ARTFIFLEIAL—FIL L

|

{33

HNu background = 0.2.

0.0-2.0' - Sample.

OVA background

Recovered 2.0/2.0 =

100%.

SANDY CLAY: moderate yellowish brown (10YR 5/4);

counts/minute.

Gamma background =

1.0.
0.05

gravelly; some cobbles; moist.

2.0-4.0' - sample.
SANDY CLAY: same as above; moist.

4.0-7.0' - Sample.
- SANDY CLAY: same as above; moist.

7.0-12.0' - Sample.
7.0-9.5': same as above; moist.

Recovered 2i0/2.0

Recovered 1.5/3.0

Recovered 3.8/5.0 = 76%.

0.0-5.0': Composite Sample:

= 100%. BH15870005.
= 50%. \ S.0-10:0"; CO\\QosAr{
Sampie BV \SKIOS\0-
Yoy
Vesies

9.5-12.0':

SANDY CLAY: moderate reddish brown

(10YR 4/6); very sandy; numerous iron nodules;
moist.

12.0-17.0' - Sample. Recovered 0.0/5.0 = 0%.
SANDY CLAY: dark yellowish brown (10YR 4/2);
elly: moist.

cuttings clay, sandy, %\/ ]

17.0-19.0* - Sample.
SANDY CLAY: same as above; moist.

Recovered 0.8/2.0

40%.

ARAPAHOE FORMATION

19.0-24.0' - Sample.

Recovered 2.0/5.0
CLAYSTONE: olive gray (5Y 3/2); moist.

Insufficient recovery to
sample contact.

40%.

Page



LOG |
OF
BOREHOLE
Location Borehole/Well No. _BHI15-87 (cont'd.)
Coordinates Ground Surface Elevation
Totat Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled MHelper
Drilling Method Drilling Fluid N ya i
Logged By Checked By gv—Jué
Geologist . MIanag i
‘ ’ CEA?ﬁKranigor
Comments
o/
Samples Collected or
Lithologic Description Other Tests Performed
24.0-26.0' - sample. Recovered 1,5/2.0 = 75%. 24.1-25.8': Bedrock Sample:
CLAYSTONE: same as above; moist. BH158726BR.

TOTAL DEPTH: 2557
20 p

- L o -
—— - - -
30
- - - .
£
-t L 3 -
- - L o
- - b od
— 35 -l 'S -’
- L L )
- L 3 -
- - -
- - e S
— 40
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LOG
OF
BOREHOLE
Location Rocky Flats Plant: 881 Hillside Borehole/Well No. BH16-87
Coordinates N35299.8 E22180.3 Ground Surface Elevation * 5950.0'
Total Depth 12 .0° Water Level Encountered _ None
' Static N/A

Drilling Company Boy'lpq Rros Driller A. Shade
Date Drilled _ June 2. 1987 Helper T _Meorritt
Drilling Method HOllow Stem Auger Orilling Fluid _ None 2
Logged By M 1 carg . Checked By

Geologist

P Manager
Comments Do water enconntered dixi ng drilling Borehole ba(‘kfillb@mm@d_
Ivpe I cement,

* Fstimated valie from fnrmr;:nh-:n nap.

\

<

Qo ® Sampies Collected er
Y Q'i:/ Lithologic Description Other Tests Performed

4

—
—

LuvimM HNu background = 0.8.
. OVA background = 1.0.
0.0-2.0' - Sample. Recovered 1.0/2.0 = 50%.
CLA YEY SAND: dusky brown (5YR 2/2); topsoil; 0.0-1.8': Contact Sample:

clay; sand; gravelly; moist. BH168702CT.

2.0-6.0': Composite Sample:
ARAPAHOE FORMATION BH16870206.

2.0-4.0' - sample. Recovered 2.0/2.0 = 100%.
2.0-2.5: c“‘k llght 31;@ brown (5Y 5/6); fill;
moist. VE N

2.5-3.3': SANDY CLA dark yellowish brown (10YR
4/2); buried topsoil; moist.

3.3-4.0': CLAY light olive brown (5Y 5/6); moist.

STONVE MW

4.0-7.0" - Samp Reco .4/3.0 = 82%.
4.0-5.0'; CLAYY A brown (5Y 5/5); moist. 6.0-6.5': Bedrock Sample:
5.0-7.0¢; CLAholwe gray (5Y 3/2). BH168706BR.
STOIVE
7.0-12.0* - S 5.0/5.0 = 100%.

7.0-9.9%: CLAYY olwe gray (5Y 3/2); moist.
9.9-11.0'; CLAY: light olwe gray (5Y 5/2); very

moist.’ STOVE
15 4 1l 4 111.0-12.0%; ctay; olive gray (5Y 3/2); moist.
e
- -l - TOTAL DEPTH: 12.0'

-—20
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LOG
OF
BOREHOLE
Location _Rocky Flats Plant: 881 Hillside Borehole/Well No. BH17-87
Coordinates N35359.5 F22121.2 Ground Surface Elevation*_5956.0"'
Total Depth __11.9° Water Level Encountered None =
A static N/A

Drilling Company _Bovles Bros, Drilter _R, Sharp
Date Dritled June 3, 1987 Heiper _A. Boday
Drilling Method _Hollow Stem Auger Drilling Fluid _Nope 4
Logged By X p. Holliwav Checked By ‘

Geologist

Comments

Type I cement.

)
Q Lithotogic Description

Samples Collected or

Other Tests Performed

LUVIUM

0-2.0' - Sample. Recovered 1.4/2.0% = 70%.

CLAYEY SAND: dark yellowish brown (10YR 4/2);
occasional quartzite cobbles up to 0.25" diameter,
subrounded; grass & roots 0.0.2. Ory.

2.0-4.0' - Sample. Recovered 1.9/2.0 = 95%.

CLAY: moderate yellowish brown (10YR 5/4);
occasional quartzite cobbles subrounded up to 1.0'
diameter; trace sand 3.5-4.0 8; Trace iron
staining dark yellowish orange (10YR 6/6), dry.

4.0-7.0' - sample. Recovered 3.5/3.0 = 116%.
4.0-5.25': SANDY CLAYSTONE: moderate yellowish
brown (10YR 5/4) occasional quartzite cobbles,
caliche stringers; dry.

ARAPAHOE FORMATION

5.25-6.70': CLAYSTONE: light olive brown (5Y 5/6)
weathered, trace caliche, iron staining - light
brown (5Y5/6); dry.

6.70-7.00%: CLAYSTONE: light olive gray (5Y 5/2)
weathered; iron staining (10X%) light brown
(5Y5/6); dry.

—— 15 -he - L od
7.0-9.5' - sample. Recovered 2.6/2.5 = 104%.

+ -+ <4 7.0-8.70': CLAYSTONE: light olive gray (5Y 5/2) to
light olive brown (5Y 5/6) with 20X iron staining;
-+ T “T~ dark yellowish orange (10YR 6/6) weathered,

caliche; dry.

-— 20

M t—

HNu background
OVA background

0.4.
2.0.

0.0-3.9': Composite Sample:
BH17870005.

5.0: Field Screening
Sample: HNu=0.4; OVA=2.0.

3.9-5.25': Contact Sample:
BH178705CT.

¢

% 7
8.25-8¢8': Bedrock Sample:
HiNg=04,OVA=2 0T

BHI 78'7 IDS’Bﬁ (vops

9.7-9.5': Redrhocko
CDHITE TG
(otker paAamLumd
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LOG
OF
BOREHOLE
Location Borehole/Well No. BH17-87 (cont'd.)
Coordinates Ground Surface Elevation
Total Depth Water Leve! Encountered
Static
Drilling Company ;. Driller
Date Drilled Helper
Drilling Method Drilling Fluid — /14
Logged By Checked By
Geologist
Comments
Samples Coliected or
Lithologic Description Other Tests Performed
+ =+ + 9.5-12.0 - sample. Recovered 2.4/2.5 = 96%. 10.0': Field Screening
9.5-10.0': CLAYSTONE: light olive gray (5Y 5/2) Sample: HNu=0.4, OVA=2.0

N

(S
i
¥
I
L§

L o L o
- L o
- o
- -

-+ -+~
— -
+ -
- b o
- 40

weathered. Trace iron staining dark yellowish
orange (10YR 6/6); trace caliche; dry.

10.0-11.9': CLAYSTONE: light olive gray (5Y 5/2)
to light olive brown (5Y 5/6), weathered; caliche
and iron staining (10%) light brown (5Y 5/6); dry.

TOTAL DEPTH 11.9'

Page 2 of <
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LOG
OF
BOREHOLE
Location _Rockv Flatg Plant: 881 Hillside Area Borehole/Welli No. BH61-87

Coordinates N 30122.25 F 22240.93
Total Depth _14.00Q'

Drilling Company _Bovles Bros.

Date Drilled QOctober 12-13, 1987

Drilling Method _Hollow Stem Auger
Logged By

J. Baccbhus

Geologist

Comments

Ground Surface Elevation _5931.72'

Water Level Encountered None

Static

Drilier T. High

Helper B. Keenev

Drilling Fluid None

Checked By

Site Manager

CEARP Manager

Borehole backfilled with Portland Type I cement.

Samples Collected or
Other Tests Performed

SN/
oo Q.Q N .8_\0 Lithologic Description
< /o oL
il
"é 1D
e

| GRAVELLY SAND:

COLLUVIUM

0.0-2.0°' SAMPLE.
Recovered 1.1/2.0° = 59%.

dusky vyellowish
brown (10 YR 2/2); mixture of clay silt
and sand with clasts of igneous rocks
about pebble size; abundant caliche.

2.0-3.5 SAMPLE.

Recovered 0.9/1.5° = 60%.

GRAVELLY SAND: grayish orange (10
YR 7/4) to dark yellowish bown (10 YR
4/2); very high amount of caliche; sub-
rounded grains; large quartzite clast.

3.5-6.5° SAMPLE.

Recovered 1.5/3.0° = 50%.

CALICHE AND CLAY: grayish orange
(10 YR 7/4); subrounded pebbles of
quartzite; strong reaction to HCL

6.5-9.0° SAMPLE.

Recovered 2.7/2.5" = 108%.

CALICHE AND CLAY: moder-
ate brownish yellow (10 YR 5/4); pebble

ARAPAHOE FORMATION

CLAYSTONE: light olive gray
(5 Y 5/2); clasts of coal and other miner-

6.5-8.1%:

of quartzite and coal.
- -L L o

8.1-9.0”

als of pebble size.
-~ 7- -1—

HNu background=0.2
OV A background=2.0
No Ludlum readings
taken.

0.0-1.1": Field screen
readings: HNu = 0.2
(0.2); OVA = 4.0 (4.0).

2.0-2.9’: Field screen
readings: HNu = 0.2
(0.2); OVA = 4.0 (4.0).

3.5-5.0°: Field screen
readings: HNu = 0.2
(0.2); OVA = 4.0 (4.0).

6.3-9.0: Readings on
core: HNu = 0.2;
OVA = 5.0.

6.5-9.0°: Direct hit
sample: BH618707DH.

Page
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Location

LOG
OF
BOREHOLE

Coordinates

Total Depth

Borehole/Well No. _BH61-87 (cont'd.)

Ground Surtace Elevation

Water Level Encountered

Static

Drilting Company Driller

Date Drilled Helper

Drilling Method Drilling Fluid

Logged By Checked By

Geologist Site Manager
CEARP Manager

Comments

Lithologic Description

Samples Collected or
Other Tests Performed

9.0-11.5> SAMPLE.

Recovered 3.0/2.5° = 120%.

9.0-9.6: CLAYSTONE: same as above.
9.6-11.5: IRONSTONE: moderate vellow-
ish brown (10 YR 5/4) to dusky yellowish
brown (10 YR 2/2); sizes range from
small cobbles to silt; caliche in small
pockets.

11.5-14.0° SAMPLE.

Recovered 2.5/2.5" = 100%.

11.5-12.2: IRONSTONE: dark yellowish
orange (10 YR 6/6) to dark yellowish
brown (10 YR 5/4); sand, silt, and clay;
nodules of hematite.

12.2-13.0: SANDY SILTSTONE: pale
yvellowish brown (10 YR 6/2) to dark
yellowish brown (10 YR 6/6); more sand
from 13.0-14.0’; strong HCI reaction.

TOTAL DEPTH: 14.00°

9.0-11.5% Field

screen readings:
HNu = 0.2 (0.2); OVA
= 2.0 (1.2).

9.0-11.5: Contact
sample: BH618709CT.

11.5-14.0": Field
screen readings:

HNu = 0.2 (0.2); OVA
= 0.0 (0.0).

11,5-14.0": Bedrock
sample: BH618712BR.
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