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Chen & Associates | 96 South Zuni Casper

: ’ Denver, Colorado 80223 Colorado Springs
Consutting Geotechnical Engineers 303/744-7105 Ft. Collins
Glenwood Springs
Phoenix
Rock Springs
Sait Lake City
San Antonio

June 25, 1987

Subject: Soil-Gas Survey, 881 Hillside Site,
Rocky Flats Plant, Golden, Colorado

Job No. 6 011 87

Mr. Tom Greengard

Rockwell International

North American Space Operations
Rocky Flats Plant

P.O. Box 464

Golden, Colorado 80402-0474

Dear Mr. Greengard:

As part of the quality assurance, quality control program for the soil-
gas survey at the Hillside study site, blanks and sample duplicates were
collected and analyzed alongside the regular soil-gas samples. For sample
numbers 1 through 120 at the 881 Hillside area, there were two blanks and 13
sets of duplicate samples taken. The results of the blank and duplication
data are shown on the attached tables. The numbering on these samples re-
flects the sequential numbering starting at 1 and going through 120 at the 881
Hillside site. The numbers above 120 and in parenthesis were numbers given by
the lab to the duplicate: wire -and  should not be confused with identical
numbering given later to samples at other sites. '

The blank samples showed no sign of contamination from either the lab
preparation or the sample handling procedures. No detectable levels of DCE,
TCA, CIC, TCE and PCE were found in either of the two blanks.

None of the thirteen duplicate sets for DCE, TCA or CIC show detectable
ions. Duplicate deviations for PCE ranged from 0 to 1006 ion counts averaging .
182. Nine of thirteen PCE duplicates. had identical results of 0 or no ions.
detected. Duplicate deviations for TCE ranged fram 0 to 352 averaging 27.
Twelve of thirteen TCE duplicates had indentification values of zero ions de-
tected. When plotted, the duplicate data shown on the data maps is averaged.

It is difficult to draw any significant conclusions about the duplicate
samples due to the small size of the sample set. The results appear to
indicate some scatter of values when high concentrations are detected.



Mr. Tom Greengard
June 25, 1987
Page 2

If you have any questions on any of the QA/QC data, please give me a

call.
Sincerely,
CHEN & ASSOCIATES, INC.
By, —
Kit Nielsen
Environmental Engineer
KN/eac
Rev. ¢ DRG
Encs.

Chen & Associates



ROCKY FLATS SOIL-GAS SURVEY
QAa/sac RESULTS
HILLSIDE SITE SAMPLE # 1-120

DUFLICATE SAMPLES

SAMPLE # ' DCE ~ . TCA cTC TCE PCE
32 0 0 0 0 945
(130) 0 0 0 0 209
50 o ) 0 0 0
(119) 0 0 0 0O 0
&85 O O O 8} O
{120) 0 ") 0O 8} O
77 0 0O 0O O Q
78 0 o 0 0 0
93 0 0 0 0 0
(121) 0 o 0 0 0
%8 0 0 0 0 0
(122) 0 0 0 0 0
101 o "o 0 0 0
(123) 0 0 0 0 0
104 O s} O 8] Q
(124) o o 6 o o
107 0 o 0 o 0
(125) o N L0 0o o
110 o - 0 o 0 155
(126) 0 0 0 o 455
114 0 o) o 0 )
(127) 0 0 0 0 0
115 0 0 0 0 1,006
(128) 0 0 o 0 0
116 0 0 o 0 968
(129) o 0 0 352 1,271

(###%#) DENOTES LAB NUMBERING ON DUPLICATE SAMPLES



SAMFLE #

a4

ROCEY FLATS SOIL-6GAS SURVEY
Qas/ac RESULTS
HILLSIDE SITE SAMPLE # 1 - 120

BLANK SAMPLES

DCE TCA CcTC TCE
0] 0 0 Q
Q o] 0 O

FCE

9]



Chen & Associates 28 South Zuni Casper
4 - : Denver, Colorado 80223 Colorado Springs
Consutting Geotechnical Engineers 303/744-7105 Fort Couinsp ¢
Glenwood Springs
Rock Springs
Salt Lake City
San Antonio

July 22, 1987

Subject: Soil-Gas Survey, 903 Pad, Mound, Fence
Area, Rocky Flats Plant, Golden,
Colorado

Job No. 6 011 87

Mr, Tom Greengard

Rockwell International

North American Space Operations
Rocky Flats Plant

P.O. Box 464

Golden, Colorado 80402-0474

Dear Mr. Greengard:

As part of the quality assurance, quality control program for the soil-~
gas survey at the 903 Pad, Mound and Fence Area study sites, blank and sample
duplicates were collected and analyzed alongside the regqular soil-gas samples.
For sample location numbers 120 through 658 at the subject area, there were
seven blanks and 41 duplicate samples taken. The results of the blank and
duplication data are shown on the attached tables. The numbermg on these
samples reflects the sequential nuubermg staring at 120 and gomg through 658
at the subject site. ' The numbers in parenthesis were numbers given by the lab
to the duplicate wire and should not be confused with identical numbering
given to samples at other locations.

The blank samples showed no sign vof contamination from either the lab
preparation or the sample handlmg procedures. No. detectable levels of DCE,
TCA, C'IC, TCE, and PCE were found m any of the seven blank samples. »

'None of - the 4 dupll.cate sets showed detectable ions for either DCE or
TCA. Nineteen of the dupllcate sets showed no detectable presence of any of
the five compounds analyzed. = For the 22 duplicate sets of samples in which
laboratory analysis detected eJ.ther one or more of the compounds CIC, TCE or
PCE, there are a total of 40 individual duplicate sets that are compared for
the single conpomds within the sample sets. The following table summarizes
the deviation in the ion count when the individual duplicate sets are

campared.



Mr. Tom Greengard
July 22, 1987
Page 2

Deviation Magnitude Number of Sets

0-100
100-200
200-500
500-1000

1000-5000
>5000

D~ s 0

When plotted, the duplicate data shown on the data maps is averaged.

The amount of deviation observed in the samples generally is related to
the magnitude of the compound concentration in the samples. The high concen-
tration sample sets, 10,000 plus, vary at that magnitude. And likewise as the
concentration decrease to lower magnitudes, the variance in the duplicates
appears to occur at these magnitudes.

If you have any questions on any of the QA/QC data, please give me a

call.
Sincerely,
‘II' CHEN & ASSOCIATES, INC.
By, :
Kit F. Nielsen
Environmental Engineer
KFN/eac
Rev. By: DRG

Chen & Associates



ROCKY FLATS SOIL-GAS SURVEY
. QA/QC RESULTS
903 PAD, MOUND, AND FENCE AREA
SAMPLE # 120 - 658

DUPLICATE SAMPLES

SAMPLE DCE TCA CTC TCE =  PCE
NUMBER o
120 0 0 ) 0 0
(314) 0 0 0 408 0
128 0 0 0 107 176
(332) 0 0 0 322 306
138 0 0 0 0 0
(315) 0 0 0 0 0
153 0 0 0 0 0
(333) 0 0 0 0 0
168 0 0 0 0 0
(317) 0 0 0 0 0
174 0 0 0 0 0
‘l’ (318) 0 0 0 0 0
179 0. 0 - 0 0 0
(319) 0 0 0 a 0
199 0 0 406 156 165
(320) 0 0 380 397 105
203 0 0 - 1,848 . 2,708 1,856
(321) 0 0 1,738 3,253 2,048
214 - 0 0 - 0 0 0
(322) 0 0 0 0 0
223 0 0 0 0 0
(323) 0 0 0 0 0
228 0 0 568 0 0
(324) 0 0 850 0 0
244 0 0 0 0 0
(325) 0 0 0 0 0
247 0 0 0 380 0
(326) 0 0 0 237 0



‘SAMPLE
NUMBER

258
(327)

264
(328)

290
(329)

292
(330)

306
(331)

320
(468)

322
(469)

343
(471)

358 ¢
(472)

384
(474)

406
(475)

414
(476)

416
(477)

422
423

426
(478)

ROCKY FLATS SOIL-GAS SURVEY
QA/QC RESULTS
903 PAD, MOUND, AND FENCE AREA

SAMPLE # 120 - 658

DCE

[l ) Q0 N Q0

QO [N ) OO oo OO QO OO (o an]

[ N}

oo

DUPLICATE SAMPLES

TCA

[ Ren} OO0 [on R wn] QD

o0 (o N

OO QO QO [ N} OO QO

[ev e} OO

QO

CTC

800
587

0

0

539
3,156

594
1,572

408
967

[ Naw) oo

20

[ew R

863
732
116

819
1,024

186
337

389
326

754
1,484

1,008
13,636

PCE

37,708
32,102
a
0

25,084
73,030

6,580
14,749

4,466
9,776

23,564
5,540

16,679
21,882

12,318
9,546

155
122

[ Nen} [ Nean)



- ROCKY FLATS ©SOIL-GAS SURVEY
QA/QC RESULTS
903 PAD, MOUND, AND FENCE AREA
SAMPLE # 120 - 658

DUPLICATE SAMPLES

SAMPLE DCE TCA oTC TCE PCE
NUMBER

429 0 0 754 0 0
(479) 0 0 803 0 0
458 0 0 0 0 52,912
459 0 0 0 0 25.284
466 0 0 0 0 0
(480) 0 0 0 0 342
486 0 0 0 0 760
(650) 0 0 0 0 375
506 0 0 0 0 2,950
(651) 0 0 0 0  3.626
525 0 0 0 0 0
(652) 0 0 0 0 0
537 0 0 0 0 0
(653) 0 0 0 0 0
569 0 0 0 0 0
(654) 0 0 0 0 0
572 0 0 0 0 0
(655) o 0 0 0 0
603 0 0 0 0 0
(656) 0 0 0 0 0
631 0 0 0 0 0
(657) 0 0 0 0 - 0
632 0 0 0 0 0
(658) 0 0 0 0 0

(###) LAB NUMBERING OF DUPLICATE SAMPLE



ROCKY FLATS SOIL-GAS SURVEY
QA/QC RESULTS

903 PAD, MOUND, AND FENCE AREA
SAMPLE # 120 - 658

FIELD BLANK DATA

SAMPLE DCE TCA cTC TCE PCE

NUMBER
308 0 0 0 0 0
314 0 0 0 0 0
360 0 0 0 0 0
395 0 0 0 0 0
442 0 0 0 0 0
507 0 0 0 0 0

565 0 0 0 0 0



. 96 South Zuni Casper
Chell &ASSOClates Denver, Colorado 80223 Colorado Springs
Consulting Geotechnical Engineers 303/744-7105 Fort Collins
Glenwood Springs
. Rock Springs
Salt Lake City
San Antonio

August 3, 1987

Subject: Estimated Cost for Additional Soil-Gas
Installation Points and Slug Tests on
Envirommental Wells

Job No. 6 011 87

Rockwell International

Rocky Flats Plant

North American Space Operations
P.0. Box 464 ’
Golden, Colorado  80402-0464

Attention: P.M. Backes, Subcontract Administrator
Gentlemens

Chen & Associates is pleased to respond to your requisition of July 20,
1987, requesting 600 additional soil-gas sampling points and 40 slug tests.

The fee for installation, retrieval and analysis of 600 soil-gas sampling
points for the campounds TCE, TCA, CCL,, FCE, and DCE will be $90.00 per tube
resulting in a total fee of $27,000. S

The fee for conducting 40 slug tests and analyzing the data for transmis-
sivity will be $9,823. This fee includes labor charges of approximately
$8,000 for conducting the slug tests, and preparing and producing a letter
report. The remainder of the fee, approximately $1,800, is for rental of slug
test equipment, personal protective equipment and our environmental sampling
van. Two important assumptions have been made in preparing our cost estimate
for slug tests. First, the work will be conducted in a Ievel C or D protec—
tive clothing. Second, a sufficient number.:of.wells can be tested to.full
8-hour work days. : e T e e T e : :

The total estimated fee for the items discussed above is $63,823. If you

have any questions concerning this cost estimate breakdown, please feel free
to contact me.

Sincerely,

CHEN & ASSOCIATES, INC.

~ David M. Jubenville, P.E.
Vice President and Manager
Waste Management Division

DMJ/eac



Chen & Associates 96 South Zuni Casper

. - ; Denver, Colorado Colorado Springs
Consutting Geotechnical Engineers 303/744-7105 80223 Ft. Collins pring
Glenwood Springs
Phoenix
Rock Springs
Sait Lake City
San Antonio

September 10, 1987

Subject: Real Time Soil-Gas, Rocky Flats
Iandfill, Rocky Flats Plant, Golden,
Colorado

Job No. 6 011 87

Rockwell International

Rocky Flats Plant

North American Space Operations
P.0. Box 464

Golden, Colorado 80402-0464

Attention: Mr. Tom Greengard

As requested, Chen & Associates conducted a real time soil-gas survey at
the Rocky Flats landfill on September 1 and 2, 1987. Twenty points were
measured in the landfill for methane and hydrogen sulfide. The location of
those points are shown on Figure 1.

Methane was analyzed by a Century OVA 128 flame ionization detector in
the gas chramatography mode. Bydrogen sulfide was analyzed by a
Photovac 10S50 gas chramatograph with a photoionization detector. The summary
of the analyzed compounds are shown in Table I. All sample and QA/QC Photovac
10S50 chramatograms are shown in Attachment 1.

If you have any questions or if we may be of further service, please do
not hesitate to contact us.

Sincerely,

CHEN & ASSOCIATES, INC.

By

David C. Constant

DCC/eac
Rev. By: DRG
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TABLE I

SUMMARY OF HYDROGEN SULFIDE AND METHANE RESULTS

Hydrogen Sulfide

Soil-Gas Value Methane Value
Sampling Point Location (ppm) (ppm)
1 N39560 0 0
E20330
2 N39380 0 0.2
E20330
3 N39380 0 0
' E20150
4 N39560 0 0
E20150
5 N39740 0 0.4
E20150
6 N39920 0 0
E20150
7 N39740 0 0
E19970
8 N39560 0 0-
E19970
9 N39380 0 , 0
E19970
10 N39200 0 0
E19970
" N39470 0 0
E19880
12 N39650 0 0
E19880
13 N39740 0 0
E19790 °
14 N39560 0 0
E19790

Chen & Associates



TABLE I (cont.)

SUMMARY OF HYDROGEN SULFIDE AND METHANE RESULTS

Hydrogen Sulfide

Soil-Gas Value Methane Value
Sampling Point -Location (ppm) (ppm)

15 . N39380 0 0
E19790

16 N39920 0 0
E20330

17 . N39740 0 0
E20330

18 N39560 0 0
E19610

19 N39470 0 0
E19700

20 N39290 0 0
E19700

Chen & Associates
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Internal Letler

% Rockwell International

Date - November 23, 1987 No
TO {Name, Organization, interndl 2ocress) FROM {Name Orsanuzation, internal Address, Phone)
W. F. Weston/T. C. Greengard Frank J. Blaha
- Plutonlum Operations Env. Coampllance
- Bullding 111 Bldng T452F

7043
susvect. RADIOACTIVE SOURCES IN ROCKY FLATS SANITARY LANDFILL

[DENTIFICATION OF RADIOACTIVE PROBLEMS IN LANDFILL

On September 30, 1973 tritlum and sfronf!uﬁ were detected at the
drainage of the Rocky Flats sanitary landfill by the Lawrence
Livermore Laboratories (LLL). Because of this finding, monitoring
wells (called at the time environmental test holes) were installed
fn the landfilled waste to try to Identify the sources of +tritium

and strontium.

STRONTIUM STUDY RESULTS
From September ?hréugh January ofA1§73 the results for strontium
showed [arge varlations In concentration. - The LLL sample that had
been thought to be greatly elevated-in strontium (34 pCI/L) was re-
evaluated and found to be less concentrated (16 pCi/L) but above
background levels. Background levels are considered to be
approximately 1 = 2.5 pCi/L for strontium In water, based upon
water ‘samples taken in that time pérlod.from Rock Creek. Samples
of. groundwafér/leachafe from boreholes (n the. landfill were
analyzed for strontium, and only one sample (from TH-4) appeared
_elevated In sfronflum. at 7 pCi/L, All other samples of

groundwater/leachate had strontlum concentrations of less than 1



pCl/L. The detection Ilmits of the method used to analyze for
strontium at the time was 0.1 pCi/L. Strontium was analyzed In the
landil| ponds, drainages, and groundwater Intercept system, and
generally found at background levels. A table of strontium results
Is attached wifﬁ strontium results from *he landflll ponds In the
perlod of 1973 = 1984. The data do not appear +o Indicate a
problem with migration of strontium. 3
TRITIUM STUDY RESULTS

Results for tritium were more consistent. Monitoring wells were
‘lnsfalled a number of different times resulting In approximately 57
wells Installed directly In the landfilled waste or directly below
the saturated wagfe materfals by the end of the Investigation.
Elevated tritium readings were followed until the source of tritium
had been falrly well Identifled. The fritlum concentrations In the
wafér near the tritium source were as high as 301,609 pCl/L at (TH-
46).

The location of .fhls Tritium source Is approximate Rocky Flats
coordinates E:20,015; N:39535. The depth of the tritium source,
total activity, conflguration, and container, If any, are unknown.
I+ was esflmaféd In 1974 that the volume of waste containing +the

ftritium source was dumped In approximately 1970.

The wells nearing the eastern end of the landfill exhibited
decreasing +ritlum concentrations. Seeps of leachate at the
eastern end of the landfill had tritlum concentrations of 5,000 -

7,000 pCi/L In 1973/1974.



The current Derived Concentration Gu!de‘(DCG) (based on a DOE
. August 5, 1985 memorandum using DOE dose Iimit of 0.1 rem/yr to
members of the public from all pathways, dose conversion factors
given In the memorandum, and intake rates of 2.0 L/dy for water)
for tritium 1s 2,000,000 pCi/L. The current USEPA and Colorado
standard for +tritium in drinking water 1Is 20,000 pCi/L, the
proposed EPA drinking water standard (based on a Sept. 30, 198
Advanced Notice of Proposed Rulemaking and a risk equal +to that
from a dose rate of 4 mrem/yr) is 90,000 pCi/L. -These <criteria’
Indicate that the leachate that was found downgradient of +the
sanitary landfill never exceeded the drinking water standard. The
leachate In the Immediate area of the tritium source never exceeded
the DCG. These tritium levels which are found in the Immediate
._ area of the tritium source do not appear to represent a threat to
human health or the environment unless tritium Is found migrating
out of the landfllti.
\CORRECT!VE ACTIONS OF 1974 AND MONITORING RESULTS
A number of opfloﬁs weré evaluated In late 1973 and early 1974 for
correction of the Identified problems, Including excavation of the
tritium source. The selected action was the construction of the
groundwater intercept system ior the "horseshoe system") around the
landfill. The purpose of thls system was to isolate the +tritium
~source from the surrounding environment, and to drain as much
groundwater out of the landfill as possible. Thls was accomp!ished

by the construction of a clay wall to prevent +the migration of



uncontamlinated groundwater Into +the landflll.» This clay wall
redirected the groundwater to a perforated pipe for collection.
This pipe was provided with a slope, and at the eastern limits of
the expected fill the pipe becéme a solld wall sewer pipe. There
were three options, depending on which valves were open, for
dralinage of this Intercepted groundﬁafer: to draln the water Into a
western pond, +o drain the water into an easfe}n pond, or to have
the w;fer Aayl!ghf below the dam for the eastern pond. The eastern
pond Is the pond that stil| exists. The western pond was Intended
for the management of leachate or contaminated groundwater. The
Inferéepfed groundwater was ‘found to not be contaminated wlth
tritium In early 1974 (tritium concentrations of 500 - 1,000 pCi/L,
compared +o background values of approximately 500 pCI/L).  This
water was therefore allowed to daylight below the dam for the
eastern pond. Extenslve mbniforing of this water continued from

1974 to 1981 and Identifled no migration of contaminants.

The leachate and runoff water Eollec?ed In the western leachate
pond was found to contain 1800 - 7922 pCi/L of tritium in 1974, The
tritium concentrations in this pond decreased with time (922 - 1365
pCi/L In 1977 and 490 - 886 pCi/L In 1980). Table 2, attached,
contalns the tritlum concentrations found In the western pond.
The western landfill pond was removed for expansion of the Iandfill'

in May/June of 1981,

The above data indicated that the tritium source was effectively

separated from the environment and causing no environmental

degradation beyond the immediate area of the tritium source.



IMPL ICATIONS FOR 1987 AND LANDFILL CLOSURE

I+ 1Is suggested that the fritium source be left In'pface énd that
long=-term monffortng and maintenance of the landfil!| be commltted
to in the Closure Plan. These long=term activities at the landfill
would Include the construction of a slopedA low permeabllity
landfill cap, @ small leachate collection system, and groundwater

moni{toring activities.

No benefits can be Identlfled from excavation and disposal offsite
of the tritium vsource unless all other potfential sources of
radioactivity and hazardous waste were also removed. Thls would
include the excavation of all portions of the landfill used from
1968 until November 1986, If this were accomplished then the

landfill could concelivably be closed as a non-RCRA regulated

landfill.

The removal of the fritium source would be most effective 1f all
potential sources of radléacflvlfy were also removed. The removal
of all potential sources of radloactivity from the landfill would
Inciude excavation of large sections of the landfill. The sanltary
landfil| was never Intended for disposal of radioactive substances,
but the criteria for identification of‘fhese materials has changed
through fhe.paSSage of time. Levels of radloacflvtfy that were
essentially undetectable 1In the mid 1970's are now quantifiable
with our Improved technology. Current Indlcations are that the

1000 kg of sanitary sewage sludge deposited In the landfill from



August 1968 through February 1970 would be considered radloactive
by today's standard. This materlal and would also require
excavation 1In an attempt to rid the landfill of all sources of
radioactivity. These activities would also need to be
‘éupplemenfed with a leachate collection system to drain all
' leachate from the landfill and treat It since the leachate Is also
potentially radloacf!vé. After the effort and cost assdclafed wlth
the above activities, the landfi11 portions used from 1970 through
November- 1986 would still require long-term monitoring and
malnfehance due to the presence of RCRA defined hazardous wastes.
These long-term monltoring and maintenance activities would
probably be no different for a strictly hazardous waste regulated
landflll as they would be for a hazardous waste landflll with some

radioactive sources contalned in 1+,

Based on currently available data and information, there appears to
be no technical  problems for leaving the potential sources of
radioactivity In place. To date no mfgraflon of radloactivity has -
been identified downgradient or laterally from the landfill. This
Indlcates that the potential radloa§+lve sources are effectively
contatined In the |andfill and that <the landfill groundwater
Intercept system Is apparently effective. The degradation of water
quallty within the landfilled waste Is typical of landf!lls and
should not represent a technical or regulatory problem as long as
migration of contaminated groundwater out of the landfill 1Is not
Identified. The drilling program currently underway will Identify

any migration of contaminated groundwater out of the landfill and



will help determine the effectiveness of the landfiil groundwater
Intercept system In redtrecflng'unconfamlnafed groundwater around
the landfllil.. It 1Is suggested that during closure activities a
leachate collection system of modest design be Installed In the
eastern portion of the landflll fo collect leachate for removal and
treatment. .Th!s leachate collection system will prevent the bulld;
up of a lea;hafe head In the landfill that would force leachate out
of the landfill final cover or cause leachate contamination of

groundwater.

SUMMARY

The Colorado Department of Health (CDH) Is nof currently aware of
the +fritlum source Iin the Ilandfill or of +the potentially
Eadtoacfive sewage sludge confafned In the landflll. All closure
activities will be contingent upon CDH's approvel. It Is suggested
that all discusslons and plans submitted to the COH pursue leaving
these materials In the landfill and long=term monitoring and
maintanence. This solution to the landfil!l closure problem will

protect human health and the environment and should be acceptable

Pk ) BRL.L

Frank J. Blaha

to CDH.

cc:Daryl Hornbacher

Alan Schubert
Kirk McKinley
John Marschall
Gitbert Brill
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INTRODUCTION

On September 20, 1973, tritium was detected at the drainage of the
Rocky Flats sanitary landfill by the Lawrence Livermore Laboratories.
Above background concentrations of americium-241 were also detected
by LLL on the same sample. Subsequent analyses of duplicate samples
by other agencies confirmed these analyses.

A dam was constructed at the east base of the landfill to contain the
seepage, and a sampling program was initiated.

The EPA-Nevada laboratories on October 5, 1973, detected strontium-90
at the same location. These results were later reconfirmed by the
EPA-Nevada Laboratories and by other agencies. Table I is a summary
of the results of the initial sampling.

On October 11, 1973, the RFAO, USAEC requested that the seepage
collected at the Landfill dam be analyzed on a daily basis for tritium,
strontium-90(1), americium-241 (by gamma scan), plutonium-239, -240,
a gamma scan and total long-lived alpha. In addition, coring of the
landfill was initiated to determine concentrations of tritium, strontium-90,
and americium-241 within the landfill and to possibly locate their source.

RESULTS

-
1. Landfill Pond — wdere 75 745

Only two significant strontium-90 results were detected at the landfill
pond. Thev werc 9.26 pCi/l on the composite sample for the week of
November 26 through November 30, 1973, and 7. 66 pCi/l for the week
of December 10 through December 14, 1973,

Figure I shows the monthly averages of daily analysis for tritium in
the landfill pond from September 1, 1973, through December 31, 1973,
The analysis for plutonium, americium, and total long-lived alpha
during the period of October 15, 1973 through December 28, 1973,
showed no results above background. (2)

2. Landfill Survey

Twenty test holes designated TH-1 through TH-20 (Figure 2) were
drilled through the landfill to a depth of 10 feet into the natural soil.
Slotted plastic pipe was then placed in the test holes and water samples
were taken. The apalytical results on water samples from these
locations for tritium, strontium-90, plutonium and a garnma scan are
listed in Table IL

A Y ~ L. - - . - - - - . - - - -



ANALYSIS OF NORTH LANDFILL DRAINAGE

Date
Results Received

TABLE I

(Sampled 9/20/73)

9/20/73

10/5/73
10/18/73

10/31/73

11/7/73

11/15/73

Tritium Sr90

Laboratory {pCi/l) (pCi/1)

LLL 39,000

Sandia 57,900

LASL 34,900

EPA 25.0

EPrA 7.8

LLL

RE

LLL 16,0

Arn241

(pCil/l)

735(Y scan)
935 (wet chem., )

fZZ (Y scan)
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Test holes TH-1, -3, -4, -5, -8, and -11 indicated tritium
concentrations above background. The analyses of water
samples from the remaining fourteen test holes showed no
result above background, An additional 25 test holes (TH-21
through TH-34 and TH-45 through TH-55) were drilled in

the. general location of the high tritium and sampled for
tritium only. These results are also shown in Table IL
Concentrations as high as 301,609 pCi/l were detected in

well TH-46., Limited resampling of wells in the area of high
tritium concentrations has been completed and tritium appears
to be moving as indicated by decreasing concentrations in TH-46 and
apparent increasing concentrations in TH-2, -9, -10, and
-12. These results are shown in Table IIL

Listed in Table IV are the phenol and elemental analyses (by
emission spectroscopy) results from the original 20 test holes.
Due to insufficient sample, phenol was analyzed at only ten
locations and elemental analyses were run on samples from
only 18 of the original test holes.

Lo #Pre  So a/)/ ’,f/ ‘
Phenol coyerftrations above background were detected at all
locations.”” Emission spectroscopy detected above background
concentrations of elements such as Al, Ca, Fe, Mg, Na and Si
at most locations,.

Because. above background strontium and americium values were
detected in the drainage from the northeast side of the landfill,
two additional wells (TH-2A and TH-2B) were drilled in the north-
east section of the landfill and sampled, In addition, the north
drainage was resampled. Analyses for strontium are not yet
complete; however, an initial gamma scan (Table V) indicates 2
high americium concentration in well TH-2A

4‘-
A

CONCLUSIONS AND RECOMMENDATIONS

Results to date of the sampling and analysis program suggest thata
localized tritium source may exist in the landfill, The high concentrations
appear to be in an area of the landfill used during 1970. Sufficient data is
not available to speculate on the nature, origin, or type of source. Results
from the north landfill drainage suggest the possibility of the presence of
strontium and americiumn. The presence of americium can be explained by
the past practice of burying sanitary sewage sludge containing small amounts
of americium and plutonjum in the landfill. It is somewhat surprising that
above background amounts of plutonium and/or americium were not located
in some of the landfill wells. The presence of strontium cannot yet be
explained. The results are inconsistent in that strontium is sometimes
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TABLE Il

TRITIUM CONCENTRATION CHANGES

Sample Date Tritium
Location Sampled pCi/l
TH-2 11/15/73 <MDA
TH-2 1/3/74 7540
TH-9 11/20/73 2134
TH-9 1/3/74 2638
TH-10 11/20/73 666
TH-10 1/3/74 910
TH-12 11/20/73 | 1034
TH-12 1/3/74 1695
TH-46 12/6/73 301, 609
TH-46 1/3/74 214,199
TH-46 1/9/74 211,374

TH-46 1/1(5/74 208,611



TABLE IV

PHENOL CONCENTRATIONS AND
ELEMENTAL ANALYSIS OF WATER
FROM ROCKY FLATS LANDFILL



‘ . ‘ ' L2b. No. M73-16
. TABLE IV ]
11/30/75

Page -1- Date

DOW CUENIICAL U.S.A.
Rocky ¥lets Division
Luzboratory

ANALYSIS REPORT

TQC/.' Gunniny | Bldg. iz3 Charge 517
cc: Denpt.

File

N Ext.

Sample Desc.:ription:

Sanitary Landfill szmples

| . Results of Analyses or Tests:

Sample I. D. Phenol (pwh)
TH-6 3

TH-8 340

TH-17 27

TH-14 150

Anrlucic R hzal Rannrted 3v




() Lab. No. _M73:1451
, TABLE IV -0/77
Page -2- Date 11/50/73
LCW CHRMICAL U.S.A.
lio Sy T L t3 Division
Laboratory
ANALY SIS REPORT
T/ R. Gunning Ride, 123 Charge 317
cc: Dapt
t-File Tt
Sample Description:
Sanitary Landfill samples :
. Results of Anclyzes cr Testis:
Sanple I. D. Phenol (pnb)
TH- 3500
TH- 2 2000
TH-3 1900
TH-4 4400
TH-S. 310
TH- 20 10
'!
\\
;:.-1..‘-:,— T3ee Wt RNennriod Re




TABLE IV

Page -3-
TR DG miTmy COLIDANY
Distrivutioa _ P AL COMPAE e iy
7"4:,:( 25.TS :J:.":::u.\q
Yater i ;;1"3 o= all Waters
WATZR ATALYSS REIFORT - S, 81 GENERAL LARORATORY
REPORTED IN PDM AL — ST —
Element Tl TH 2 ™ 3
‘Ag _<0.04 <0.02 < 0.01
Al > nq 170 129 ——
As ° <2 <0.9 <y.7
B 0.8 i 4
Ba 8 5 4
Be <0.04 _G.09 <0.01
Bi <0.2 <0.09 <0.07
Ca > 500 > 2720 > 180
cd <? <0.9 <0.,7
Ce < 44 <17 <ig
Co 0.8 0.3 0.3
Cr 0.8 0.2 0.1
Cs 20 <2 <1
Cu 2 0.2 0.1
s > SUQ > 220 > 180
Ge <0.2 <0,409 <007
Hg <0.4 <n.2 <(.1
K 560 220 120
Li 3 2 3
Mg 500 > 220 > 180
Mn 16 1Z 20
Mo <0.04 . <0.02 <0.01
Na 500 > 220 180
Nb <0.2 <0.,9 <07
Ni 0.4 0.5 0.1
P <2 <0.9 <0.7
"Pb 1 0.2 0,7
Rb 8 Q.9 <1
Sb <4g. <0,2 < 0.1
Si > 500 > 220 > 180
Sn <0.4. 0.3 0.3
Sr 4 S f
Ta 1 0.2 0.1
Te <4 <2 <1
Th <0.4 < 0.2 < Q.1
Ti 80 10 10
T <0.2 < 0,09 <0,.07
U < 20 <9 <7
v 2 <92 <01
w <40 <q <7
Zn S0 3 3
Zr 3 0.2 1




: . TABLE IV
: Page -4- Mi3-1051

[T Sk B I A R [T L BRI 14

o . _ne ‘e SRR PRI A WS R B AR i) [ Sy ey
Cizich.uiirn Tern 2/12/75

s - Cewr v e .
PN e 4 il-..‘.-.: PO R SRS I W

sy ew T et
a—ﬁ.i.l':.x ix :¢~f‘ d
XNy VT ARTATY YT T . [ NI AT Y LY T A)rysdy & ¢ IR
\]1..*.;:.\3. PR M e RS S DS LaLu L ol (;1‘,1:53;*_.“.‘._' ur..')'.):\_; r{\};(
~ FR) . L4
. 1A
so ‘l-—.—-.—......_.- ::.‘-A I' e ———

REPOLTED it P

Llomaent H 4 T 5 T 20

Ay . <005 <0.003 <0.01
ni > 170 7S > 130
A= <2 <{.1 .0
B 7 N6 ;.5
Ba 16 0.6 b
B: 0,13 <0,003 <0.01
Di <0.2 <(.01 < U.U6
Ca > 420 » A 150
cd <2 <{0.1 <0.0
Ce < 30 <3 <11l
Co 0.7 < 0.01 0.2
.cr 1 0.05 0.5
Cs 3 <0.3 0
Cu 1 0.03 0.5
Te > 420 > 40 > 150
Ge <0.2 <0.0l <0.06
ug <0.3 <0.05 <0.1
14 294) 40 150
Li 15 0.3 1
Mg > 420 > 140 104)
un ki 2 11

Lio <0.03 <0 003 0.0

Ni <0.3 <0.03 .3

P <2 <0.1 0.0

Pb 0.2 0.03 0.3

Rb 7 0.3 '3

Sb <0.3 < 0.03 « .1

si > 420 > 140 > 150

Sn 3 0.1 0.2 °

Se 7 0.6 <0.1

Ta <0.3 .99 .2

T <3 <0.3 <l

Th < 0.3 <.U3 < 0.1

Ti 30 1 T
.n < 0.2 < 0.01 < 0.0%

U < 16 <1 <6

v ] <03 1

9 - 16 <1l <0

Zn K T 6. e

Zr 3 u,2 0.4




TABLE IV
Page -5-

e o o mms g
Distibution Ladad - r _1an2as :
—— :',j::_,) % - ) - . ~‘ ) ':( St fee o e — —
Crelae Ty Ton ell W
TAAT JTALTEN WL SCHT ‘ G iRAL LA UHATONY
_REFUED I PEM T T Tt T
Slemeni ™o T3 11 14 nt 17
A <0.03 o E00E o005 <003
At - w41 > .t S - —_—
As 2.2 LU SV S AT PAEA .
B 0,3 0.3 0,3 0,7
Ba 0.9 ] 0.9 0.9
Ba <(),.503 < (3,003 <. 003 220,903
Bi <0.62 <(0.0] <.t <0.009
Ca 19 > 40 > &0 > 20
Ccd <02 <0.] <{,1 < (.09
Ce <3 <3 <3 < 2
° <0.02 <0.91 0.06 _0.03
‘: 0.06 0,006 0.006 .02
Cs 2 0.3 0.3 <2
Cu 0.6 0.032 0.1 0.2
Fe > 40 > 40 > 4 > 20
Ge <0.u2 <0.01 < (.0, < {J,009
Hg <0.03 <0.n3 <{1.03 <0.02
¥ 40 36 30 16
Li (.6 0,3 0.3 0.1 '
Mg 40 > 40 > 40 > 20
Mn .3 3 3 9
Mo <0.003 <0.903 <0.003 < 0,002
Na 30 25 40 29 _
Nb <0.2 < 0.1 <0.1 < .09 _
Ni 0.03 <0.63 <0.03 0.2
P <0.2 <0.01 <{.1 < 0.09
Pb 0.3 0.2 0.7 0.2
Rb 0.9 0.3 0.3 0.2
Sb <0.03 <0.03 <0.03 < 0.02
si > 40 > 49 > A0 > 20
Sn 0.2 0.05 0.2 .2
Se 0.2 0.03 0.006 0.5
Ta <0.03 .06 0.05 047
Te o <0.93 <0.03 <0.03 <0.02
Th <0.05 <005 <0035 < ULtz
: Ti 0O 2 3 ]
‘1 <0.02 <0.01 < 0.01 < 1.009
U <2 <1 <1 <u.9
v 0.3 <0.03 ol 0.z _
W <2 <1 <1 < 0.9
Zn 3 .3 ! Q.0 —_—
f ir 0.2 0.2 0.2 0.
/ A A



TABLE IV
Page -6-
\ RIS R SO T SN o S SR S
Divisthwiion __ Ttrmow R S S T A L
ER RGN A S S PR TSSO |
Yo Doonxian-
TJATI SASTALTES DR 21 CEmnn LADORATONY
R L e e
RELORTED i POM — R
LONS Puricaty T 10 e 12 T 7 il a
Ax <0.593 <9 006G <n, 0l <n.M
Al < < i L3l e
As <y.l <. <UD il
B 0.1 0,5 2 0.1 -
Ba 1 3 ) S
De <0, 0n3 < 0,000 <0.01 <. M
Ri <0.01 <0.93 <G,06 A0
Ca 30 45 BEN L 50
cd <0.1 <0.3 UG <00
Ce <3 <0 < 11 < 1a
.:o <0.01 0.2 <006 <0.06
Cr 0.05 0.01 0.1 0.3
Cs 0.5 1 1 1
Co 0.3 0.6 .06 0.9
Fe > 30 70 > 14 > 3y
Ge <0.01 <0.03 < 1,06 < (.06
iy <0.03 <0.0% <01 <01
K 33 70 100 160 :
Li 0.5 ] 0o 3
Mg h) 17 > 10 > 160
Mn 1 ¥ 34 o
Mo 0.01 0,05 0.05 <16
Na 20 50 > 119 113
Nb <0.1 <0.3 <0 <0.0
Ni 0.05 0.2 < 0.1 Q.4
P _0.2 0.4 <8 {_f
Pb 1 0.4 0.7 0.5
Rb 0.8 2 <1 Cd
b <0.03 < 0,06 0.1 <01
Si > 30 > 70 140 > 14
Sn 0.45 0.1 0.2 0.3
Se 0.1 . 0.3 22 !
Ta 0.03 0.006 <001 <01
e <N._Nx < 0 0 <n M <01 I,
Th <0.03 < 0.7 Q.01 < 0.1
’n 3 23 1 40
T1 <0.01 < 0.03 < 0,00 006
U <1 <3 < A < A
v 0.2 0.5 SOl - 1 .
W <1 <3 - s -
In 2 5 ] a0
Zr 0.3 0.0 .8 4 -




w7r

¥?

v

Ag

AL

As
B

Ba
Be
Bi
Ca
cd

Ce .

Co
Cr
Cs
Cu
Fe
Ge
Heg
4
Li
Ug
Mn
Ko
Na
Nb
Ni

. P

Pb
Rb
Sb
Si
Sa
Sr
Ta
Te
Th
Ti
T1
U
v

w
Zn

TABLE IV
Page -7-

Viaicr Semuled-

Well Water Samples

ATER ATALYCIZ DDDQRT 81 CGENERAL T.ARORATORY
REPORTED I PP’ ~onth vear
Tit 11 Til 16 TH 18 TH 19
. Z 0.004 < 0.001 <0.02 £0.902
7 230 > 14 > 270 > 20
< 0.2 <0.06 <1.0 < 0.07
0.04 0,03 0.4 0.06
3.0 0.6 10.0 0.3
< 0.004 < 0.001 <0.02 £ 0.002
< 0.02 < 0.006 < 0.1 < 0.007
7 > 50 14 130 > 20
< 0.2 <0.06 <1.0 <0.07
<4 <1 < 20 {2
< 0.02 0.006 0.1 0.007
0.02 0.006 0.4 0.006
0.4 0.1 20 2
0.4 0.3 6.0 0.3
~ >50 S 14 > 270 > 20
< 0.02 < 0.006 <0.1 < 0.007
¢ 0.04 ¢ 0.001 < 0.2 £ 0.02
50 14 270 20
0.8 2.0 4.0 0.2
v _>50 >14 210 > 20
2.4 0.3 10.0 2.0
¢.01 <0.001 0.2 0.002
v_250 - > 14 270 20
< 0.004 < 0.001 < 0.02 £0.002
£0.,04 < 0.01 0.6 <0.02
<0.2 < 0.06 <1.0 < 0.007
0,2 0.05 0.8 _0.06
8.0 0.1 6.0 0.2
<0.04 £0.01 <0.2 £.0.02
v > 50 >14 270 > 20
0.08 0.01 0.2 0.3
0.8 0.06 1.0 0.2
£0.04 £0.01 {02 0.0?2
£0.4 <01 {20 n.2
< 0.04 { 0.01 0.2 <0.02
4.0 2.0 80 2
€ 0.02 € 0.006 <0.1 £0.0007
<2.0 0.0 < 10.J { 8.0
0.1 0.06 4.0 0.06
2.0 < 0.6 <10.0 <0.7
2.0 £01 0 0.7
0.4 0.1 4.0 0.1

Zz
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A TR AL ; i/-z~7¢ lapdd W SESTaosz7 |
tssuzf il SCRIPTION 1L0C | DATE j BY | APPR'D | CLASSIFIER 108 NO.
. — . 8Y T )
TOLERANCES e U S ATOMIC ENERGY COMMISSION 3
':‘f: = Coesiontts  AAVE IZ2Q5B | pocky FLATS AREA OFFICE GOLDEN. COLORADO  §—
" ANGLE ¢ . .
OEC = omer - pors vzagy2z) THE DOW CHEMICAL COMPANY BE
UNLESS NOTED " CAG AEC. CONTRACT AT (29-1).1106 — -
OTHERWISE | CHECKI iy /-2-79 | Rocky FLATS DIVISION GOLDEN, COLORADO | &
B _ -
e | T Y dinw 1-2-79 | S)7F Syl Es 750 o~ -
~ SHARP £DGES | T SATARY  LAIIOA s -
NEXT ASSEMBLY “'s'a}i]mo T TESr fAXE LOoCcsTI0rS 3__
e b T are | . DRAWING NUMBER ISSUE SHEET e
REC'M'DIO . — e
SCALE: * o . . 3
Dol 1T INZ7239 _ 2 |4l Sus I
/" =500 | w0 wte : ‘ - =
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ST /1\“—,.\ S R
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- I }
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o e } . = - e S
R “\—1“ 't:
R IAA )
g L JEST H&Lé— L OATA
S s 7657' //&ZEI AT G EALE
@ N SHNBER | COOLDINATES ELEY.
Y / 739,599 - £20/72 | 5983. de
v -~ 4 139,697 - £22/4 [ 528/.64
: 2A 732.721  -Ezo 19/ | 5982.22 ’.
gar 2-8 732,606 - £20229 | 5§98/ 20
b - 8 /739,554 -E20278 | §979. 39
oy 4 V735,598 - £2p/86 | $5983.8/
s g_fa S0 - £20,/Z7 |59 8@./9
st 7 /739 488 - £20088 | 5984 77
8 V35548 - LFz200/5 | 5985.08
¥ 9 739, 690 - EZo004/ | 59 83.98
: 0 739,454 - Epoo3 | 5986.89
o~ // /1739,5/e - £/9,924 | 5986.7¢
/2 /739,605 - £/99¢2 | 5984.99 |
/3 738, drd - £/9, 888 | 5988.44 .
£ 39,47/ ~ £/9,835 | 5988.92 |
Y -] 139,547 - £/, 847 | 5986.85
‘ Ny /139,395 ~ £/9,8/5 |5988. 2.
: o A7 138,44/ - £/9, 750 | 5989.42
- i /B 739,289 - £/9,775 |5987. 76
P . /9 /739.397 - £/9, 704 | 5990.72
RS & 20 /739,408 - &£/9,65¢| 599/, 07
RO B a2/ 159,368 - E£/9.692|5589.30
e 22 /739.53/ -.4-‘/9,97,(- 5985.98 '
IR 2B /739.5//. - E20028| 5985.44
/739,588 — £20,002|:5984.53
739,565 31/5984.59 |
(739502~ ‘ GLLL,
739527 -, _
180,622 - % P
39.586¢. - 520 /49 ‘59&3 aa 1
/736427~ oA T rA e e
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TEST ~HOLE=DATA reoiry .

TEST HOALE

| rronser

-7 77
COOCRDINVATES,.

. BELAOE -

ELEV.

-1

L
z5
2
a7 -
&
29 .
. B0
s/
52 .
X4

55

189,487 - &£z202/2
1739540 ~ &£/9,97/
/738532 - £/0,984
/739. 52/ - £/9979
1739,527 —E/9945
/739,539 - £/5984
/39545 ~E/5982
1739,537.5~ £/9978

739,54/ - £/9988
- \3gses

- EFr2982
/739,536 - £/9 995
/739, 550 - £/0,554

-
]
- v-
g s -,
3 w
e

5983 &2
5985.97
5985.42
5985 89
5985,59

s5985.J0

5985.55
5985, 70
5585.28
5985. 20
S985.77
5985.22
\

|

t
|
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Tritium in Western Landfill Pond
1973 to 1980
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INTERIM REPORT ON CORING AND SAMPLING

THE ROCKY FLATS LANDFILL

ES-376-74-101

LOCATION AND ELEVATION OF TEST HOLES DRILLED
TO LOCATE TRITIUM IN PRESENT LANDFILL
(* represent estimates taken from map)

(Rocky Flats Plant Coordinates)

1D No.

covonaBRrna

31*
a2*
33*

51

NORTHING EASTING

39559
39697
39741
39666
39554
39508
39580
39708
39488
39548
39640
39454
39516
39605
39414
38471
39547
39395
39441
39489
39397
39408
39468
39531
39511
39588
39565
39502
39527
39622
39586
39637
39562
39615
39527
39487
39540
39532
39521
39527
39539
39545
39537.5
39541
39535
39536
39550

20172
20214
20191
20229
20278
20186
20112
20125
20088
20015
20041
20003
19924
19942
19888
19835
19847
19815
19780
19775
19704
19654
19692
19976
20028
20002
20063
20142
20129
20115
20148
20177
20191
20209
20228
20213
19971
19984
19979
18965
19984
19982
19978
19988
19989
19995
19994

ELEVATION
5983.06
5981.64
5982.22
5981.20
5979.39
5988.81
5984.19
£983.59
5984.77
5985.08
5983.98
5986.89
5986.74
5984.99
5988.44
£088.92
£986.85
£988.46
£989.42
£987.76
£990.72
5991.07
5989.30
£985.98
£5985.44
5984.53
5984.59
£984.42
5984.13
£983.66
5983.62
£983.44
5983.18
5982.08
£982.6
5983.62
5985.97
5985.42
5985.89
5985.59
5885.40
£5985.55
5985.70
5985.28
5885.40
£5985.17
5985.22




APPENDIX D

Borehole Logs for

Present Landfill Monitoring Wells
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Prologt:

Rocky Flats Plant

LOG OF BORING NO.

4-86

Date ODriiled

Boring Method ‘'ollow Stem Auger

4/24/86

Coordinates

Ground Surface Elevation

5645

lev.} Depth
teet] (leeat)

<
O

Material Description

angtration
esistance
(Blows/ Inch)
20 40

T

20 40

Other
Tests

0

[o 8

|
' D T I DO IO T T OO O O O O OO

'_\_)

NN

VALLEY FILL ALLUVIUM

0-0.7'. CLAY: dark
brown; silty:; trace
granitic pebbles; moist.

0.7-1.5'. CLAY: medium
'to dark brown; some very
\Fine-qrained sand; moist.

1.5-2.7'. SAND: medium
to dark brown; poorly
sorted; fine to coarse;
quartz and feldspar: silty
clay partings: moist.

2.7-3.0'. CLAY: dark
grayish brown: iron stains
and trace granitic
pebbles; silty; moist to
wet.

3.0-8.0'-Sample.
Recovered 1.7/5.0'=34%.

3.0-4.0'. CLAY: Same as
above:; moist to wet.

6.3-8.0'. CLAY: dark
grayish brown; silty: iron
stains and trace granitic
pebbles; moist to wet.

8.0~10.5'=-Sample.
Recovered 0.7/2.5'=28%.

8.0-8.7'. CLAY: dark
brown; silty; trace
grading to some granitic
cobbles; moist.

10.5-13.0'~Sanmple.
Recovered 1.3/2.5'=52%.
11.7-12.2'. CLAY: wmedium
to dark brown:; some
granitic pebbles and
cobbles; sandy to
gravelly; moist.

Wet at 12.0°'.

12.2-13.0'. CLAY: medium
brown to medium gray:
sandy to gravelly: some
granitic pebbles and
cobbles:; iron staining:;
wet.

I

L

(|

l

|1 O O O T

i

|

VL L Lt

il

I T O |

,l!lL

Remarks

Logged bv: S. Paschke

Checked by:

Project No.

106P06222

Hydro-Search, Inc.

Page | of <




Rocky Flats Plant

LOG OF BORING NO.

Project: 4-86
Date Drilled 4/21/86 Coordinates
Boring Method Hollow Stem Auger Ground Surface Elevation 3645
an tl;utlon Cw [ Other
lev.] Depth M ial D iotl esistance oﬁl;nt Tests
f“tl (feet) L aterial Description (Blows/ Inch)
ey L 20 40| 20 40
2 V | y VT
— - ﬂ
——/ -
- 3 13.0~15.5'-Sample. -
_1/ Recovered 2.1/2.5'=84%. -
- 13.0-14.7'. CLAY: medium -
— gray; some fine to coarse p—
sand and some granitic
— 3 pebbles; iron staining; -
—— 3 wet. =
N 3 14.7-14.9'. CLAY: medium -
}_, 15 = - gray; some fine to coarse -
_J sand and granitic pebbles;
iron staining:; wet. ha
e o oy
/ 2 ARAPAHOE FORMATION _
_j. E 15.5-18.0'~Sample. .
Recovered 2.5/2.5'=100%.
~ CLAYSTONE: medium gray: -
"ﬁ% slightly sandy: moist. _1
e 5
| TOTAL DEPTH: 18.0° -
- -
- s
- -
— -
i -
1 -
- =
o ——
- -
2, NENE FENENS
Remarks Logged by: S. Paschke Checked bv:

Project No.
106P06222

Hydro-Search, Inc.

Page 2 of 2




Project:

Rocky Flats Plant

LOG OF BORING NO.

Date Drilled 9/:/86
Boring Method

Hollow Stem Auger

Coordinatas
Ground Surface Elevation 5723

DOD"‘D o Co. 0 0
(teet)Typel Log

Material Description

on t\;ntlon
esis

(Blows/inch)
20 40

ance

e

20 40

Qther
Tests

VALLEY FILL ALLUVIUM

0-2.0'~Sample.

Recovered 2.0/2.0'=100%.
GRAVEL: grayish red (10R
4/2) with very fine-
grained sand; roots and
grasses; poorly sorted:;
subangular; unconsolidate;
weathered; dry.

2.0-4.0'-Sample.
Recovered 0.8/2.0'=40%.
GRAVEL: grayish red (10R
4/2) gravel and sand;
quartzite and granite
pebbles and cobbles:
poorly sorted; angular;
unconsolidace; dry.

4.5-6.0'~Sample.
Recovered 1.5/2.Q0'=75%.

4.5-5.7'~ SAND: dark
ellowish brown (10YR 4/2)
very fine-grained sand
with some gray quartzite
pebbles and cobbles; some
light brown (5YR 5/6)
areas; poorly sorted; sub-
angular; unconsolidated:

dry.

5.7-6.0'= CLAY: nmoderate
yellowish brown (10YR 5/4)
with several gray
quartzite pebbles and
cobbles; several white
calcareous laminations;
strong reaction with HCL;

dry.

6.0-8.0'-Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: several gray
quartzite gravels and
pebbles in a moderate
yellowish brown (10YR 5/4)
clay matrix; angular:;
poorly sorted; weathered;

dry.
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Project:

Rocky Flats Plant

‘ LOG OF BORING NO.

5-86

Date Drilled

4/21/86

Boring Method Hollow Stem Auger

Coordinates
Ground Surface Elevation

5723

jev.} Depth

teet} (feet)|Typ

Material Description

tion
o‘n. zunco

{Blows/ Inch)
20 40

cygﬁfﬁt

20 40

Other
Tests

| A B

|

16

8.0-9.0'~Sample.
Recovered 0.6/2.0'=30%.
CLAY: dark yellowish
brown (10YR 4/2) and
moderate yellowish brown
(10YR 5/4) clay: few
gravels (subrounded):;
unconsolidated; dry.

ARAPAHOE FORMATION

9.0 -10.0'-Sample.
CLAYSTONE: Dark yellowish
brown (10YR 4/2) and
moderate yellowish brown
(10YR 5/4) mottles; poorly
consolidated; dry.

10.0-12.0'~Sample.
Recovered 0.9/2.0'=45%,
CLAYSTONE: dark yellowish
brown (10YR 4/2) with
abundant moderate
yellowish brown (10YR 5/4)
and light brown (5YR 5/6)
mottles; no pebbles or
inclusions; weathered;

dry.

12.0-14.0'-Sample from
augers. CLAYSTONE: 1light
olive gray (5Y 5/2) and
light brown (SYR 5/6)
mottled clay; several iron
stains; dry.

IR

TOTAL DEPTH: 14.0'
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Remarks

Togged by: J. BexgEn
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Project: Rocky Flats Plant

LOG OF BORING NO. &

Date Drilled 9/4/85
Boring Method

Hollow Stem Auger

Coordinates 1N 40588.1

E 23577.5

Ground Surface Elevation 5306.10

lev.] DepthBangi
teet] (feet){Type

Material Description

enetration
esistance

(Blows/ Inch)
20 40

e

20 40

Qther
Tests

0

[

| |
bbb bebe b bo bty

!
)
|

1

Remarks Logged by

Project No.
106P06222

VALLEY FILL ALLUVIUM

4 0.0-2.0'-Sample. .

Recovered 0.4/2.0'=20%.

0-0.3'-Sample. TOPSOIL:
grayish brown (5YR 3/2)
fine- to coarse-~grained
sandy scil; contains grass
and roots; poorly sorted;

* -

T

0.3~-0.4'-Sample. GRAVEL:
grayish brown (5YR 3/2)
fine- to coarse-grained
sand and gravel; friable:
few quartzite pebbles;
moderately well sortead;
subrounded;
unconsolidated; dry.

2.0~4.0'~-Sample.

Recovered 1.7/2.0'=85%.
GRAVEL: pale brown (5YR
5/2) fine- to medium-
grained sand and gravel:;
abundant quartzite pebbles
and cobbles; poorly
sorted; angular to
subrounded;
unconsolidated; dry.

4.0-6.0°'.

Recovered 0.2/2.0'=10%.
(Shoe sample)

GRAVEL: pale brown (5YR
5/2) sand and gravel:
common quartzite cobbles
and pebbles; poorly
sorted; subangular:
unconsclidated; dry.

6.0-8.0'~Samplae.
Recovered 0.4/2.0'=20%.
CLAY: dark yellowish
brown (10YR 4/2); very
fine-grained with some
quartzite grains;
unconsolidated; slightly
danmp.

ARAPAHOE FORMATION

8.0-10.0'~-Sample from bit.
Recovered 0.2/2.0'=20%.
CLAYSTONE: pale brown
(5YR 5/2) with some light
brown (SYR 5/6) staining;
very fine-grained; dry.

¢ J. Bergman

Hydro—-Search,
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Project: Rocky Flats Plant LOG OF BORING NO. -5

Date Drilled 3/4/86 Coordinates N 40588.1 E 23577.5
Boring Method Hollow Stem Auger Ground Surface Elevation5805.10

an u;ntlon eN r
esistance oﬁﬁnt
Material Description (Blows/ Inch)

20 40 20 40

LI LR

10.0-12.0'~Sample.
Recaovered 0.8/2.0'=40%.
CLAYSTONE: dark yellowish
brown (10YR 4/2) with few
light brown (S5YR 5/6)
mottles; unweathered; dry.

L1l

12.0-14.0'~Sample.
Recovered 1.6/2.0'=80%.
CLAYSTONE: grayish brown
{5YR 3/2) with few light
brown (SYR 5/6) mottles;
homogencus; dry.

Ll

TOTAL DEPTH: 14.0!
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Remarks Logged by: J. Bergman
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Project:

Rocky Flats Plant

LOG OF BORING NO.

7-86

Date Drilled 9/23/86

Boring Method Hollow Stem Auger

Coordinates N 39869.8 E 20892.8

Ground Surface Elevation

jev.] Depth
teet] (feet)[Type| Log

0

1

Material Description

os .5
(Blows/ Inch)
20 40

tcation

Tests

%ﬁ;ﬁt

20 40

:
|

(o))

t bbb e b bbb b bbb b bty

o]

Romdrka

VALLEY FILL ALLUVIUM

0=-2.0!'-Sample.
Recovered 1.4/2.0'=70%.
CLAY: grayish brown (5YR

- 3/2) with granitic

pebbles; poorly sorted;
subangular to subrounded;
roots and organics common;
damp. ’

2.0-4.0'-Sample.
Recovered 0.2/2.0'=10%.
GRAVEL: granitic pebbles
in a grayish brown (5YR
3/2) clay matrix; poorly
sorted; subangular te
subrounded; few roots;
unconsulidated; damp.

4.0-6.0'-Sample.
Recovered 2.0/2.0'=100%.

4.0-5.0'. GRAVEL:
quartzite and granite
pebbles in a grayish brown
{5YR 3/2) clay matrix:
poorly sorted; subangular
to subrounded;

unconsolidated; damp.

ARAPAHOE FORMATION

5.0-6.0'-Sample.
CLAYSTONE: light olive
gray (5Y 5/2) with
limonite staining and few
willow roots; very fine-
grained; damp.

6.0-8.0'-Sample.

Recovered 2.3/2.0'=115%.
CLAYSTONE: 1light olive
gray (5Y 5/2) with dark
yellowish orange (1lOYR
6/6) mottling occurring as
bands (1/4" laminae); rare
silty laminae; becomes
more silt rich at base:
rare dusky blue (SPB 3/2)
swirl; poorly
consclidated; damp.

I

Loggaiby C. Walker

Project No.
106P06222

1

Hydro—Search Inc.
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Project: Rocky Flats Plant LOG OF BORING NO. s

« Date Drilled 9/23/86 Coordinates N 39869.8 E 20892.8
. Boring Method  Hollow Stem Auger Ground Surfacs Elevation
en tsation CW 4 Other
lev.] Depth M ial D ioti esistance O@Knt Tests
feet} (feet) aterial Description (Blows/ Inch)
(i , Yp : 20 40 ] 20 40
g R I SRR
Ry = ' .
8.0-10.0'~Sample.
-l/‘ Recovered 2.3/2.0'=115%. . |
CLAYSTONE: 1light olive et
"/' gray (5Y 5/2) with dark
— F yellowish orange (10YR -
- 6/6) mottling occurring as —
m 2 bands (1/4" laminae);
—— - common black organic -
- particles throughout et
= sample; sample is swirled
— with natural bedding -
disturbed; limonite (very -
= / dusky purple 5P 2/2) to
pae | 50% in lower 1.5'. -
7 TOTAL DEPTH: 10.0' _
q
= ey
p— —
® - .
— |2 ==t j
— L
q
] .4
- -
— -1
- -
- -1
e 14 et J
- -
- -
p— —
- -
. i - O 11 ] :
Remarks Logged by: C. Walker ' Checked by: “;‘f-
) b :
Project No.
10606222 Hydro-Search, Inc. Page 2 of 2
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Project: Rocky Flats Plant

LOG OF BORING NO. s

Date Drilled 9/23/8¢,
Boring Method Hollow Stem Auger/NC Core

10/20/86 - 10/23/86

lev. L Depth
feet) (feet)

<
©

Material Description

Coordinates N 39859.2 E 20916.7
Ground Surface Elevation

‘ﬁ; ——
Falstance é“é@{ﬁ: Other

jows/ InC
® 20 45’

Tests
20 40

0

T

Ol O S O o BT T A T

b b b L

T O

VALLEY FILL ALLUVIUM

0-2.0'-Sample. Recovered
1.9/2.0'95%.

0.0-0.9'. GRAVEL: coarse
grained sand to pebble
sized grains in moderate
brown to light brown (5YR
5/6) clay; roots; poorly
sorted; unconsolidated:

dry.

;/'
-
s
s
e
-
-
-
r’/ E
=
-
-
-
-
%
-
e
e

—
20

) S

ARAPAHOE FORMATION

0.9 to 2.0'. CLAYSTONE:
light olive gray (5Y5/2)
with organics and some
limonite staining; poorly
consclidated; damp.

2.0-4.0'-Sample.
Recovered 2.3/2.0'=115%.
CLAYSTONE: 1light olive
gray (5Y 5/2); silty;
poorly consolidated;
weathered; damp.

4.0-5.0'-Sample.
Recovered 1.3/1.0'=130%.
CLAYSTONE: 1light olive
gray (5Y 5/2); approxi-
mately 30-40% limonite;
poorly consolidated;
weathered; damp.

5.0-7.0'-Sample.

Recovered 2.0/2.0'=100%.
CLAYSTONE: 1light olive
gray (5Y 5/2) containing
very little limonite;
limonite percents decrease
from 5.0 to 6.5' -~ at 6.5
core becomes less limon-
itic with incipient
parting; blocky: slightly
weathered; dry.

7.0-9.0'~-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: light olive
gray (5Y 5/2); weathered
with 30-35% limonite;
crumbly texture; dry.

Remarkl Logged by: C. Walker & L. Plvonka
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Prolect:  Roky Flats Plar LOG OF BORING NO. &

Date Drilled 9/23/86, 10-20-86 - 10/23/86 Coordinates N 39859.2 E 20916.7
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation

enetration 3" or Other

lev.} Depth esistance oﬁi nt

feetJ (feet) Material Description (Blows/ Inch) Tests
20 40 20 40

20 rr T TV T

9.0-11.0'-Sample.
Recovered 2.2/2.0'=110%.
CLAYSTONE: light olive
gray (5Y 5/2) with 20-40%
limonite; crumbly from
9.0-9.3'; 9.3-11.0' sample
is fairly consolidated
with rare black organics:
rare incipient parting;
damp. -

11.0-13.0'-Sample.
Recovered 2.3/2.0'=115%.
CLAYSTONE: 1light olive
gray (5Y 5/2): up to 50%
limonite; organics up to
10% with dusky blue (5PB
3/2) patches and bands:
damp.

I N I

A}

Ll bt by

13.0-15.0'-Sample.
Recovered 2.2/2.0'=110%.
13.0-13.8'. CLAYSTONE:
light olive gray (5Y 5/2):
up to 50% limonite.

13.3-15.0'.@ _
grayish black y 7 high

black organic content with
discontinuous coal seanms
(up to 1/8" thick):; rare
limonite laminae along
parting; poorly
consolidated; slightly
danmp.

WU W O W N O O O O O B O A

|

3
L]
L

15.0-17.0'-Sample.
Recovered 2.3/2.0'=115%.
CLAYSTONE: grayish black
to black (N/2 to N/1)
coaly shale and claystone;
poorly and irreqularly
developed; poorly
consolidated; up to 30%
coal; organic percent
decreases from 16.0-17.0'
‘to dark gray claystone
with 0.0~-5.0% organics;
dry.

17.0-19.0'~Sample.
Recovered 2.3/2.0'=115%.
CLAYSTONE: medium dark
gray (N4); no reaction
with HCL; poorly
consolidated; dry.
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Remarks Logged by: C. Walker & L. Pivonka Checked by:£_
R S s
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projact: Rocky Flats Plant LOG OF BOR‘NG NO.

Date Drilled 9/24 /86, 10/20/86 - 10/23/86 Coordinates N 39859.2 E 20916.7
qoring Method  Hollow Stem Auger/NC Core Ground Surface Elevation
‘ jon er
. engstahee C"o’ﬁi?nt 19;2?;
Material Description (Blows/Foo

20400 20 40
T T 1T [T 11711

19.0-21.5'=-Sample.
Recovered 0.3/1.5=20%.
CLAYSTONE: medium dark
gray (N 4/0); unvea-
thered; some fine silt;
vet.

|

O

21.5-26.5'-Sample.
Recovered 3.8/5.0'=76%.
CLAYSTONE: medium dark
gray (N 4/0); unwea-
thered:; greasy: wet.

Ll

|

26.5-31.5'-Sample.
Recovered 5.0/5.0'=100%.
SANDY CLAYSTONE:medium
dark gray (N 4/0); some
very fine grained sand; —
trace of organic carbon- _
aceous plant fossils:;

trace grayish orange —
(10YR 7/4) concretions _
(0.2-2.0 cm in diameter);

wet

|

31.5-36.5'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: medium gray i
(N 5/0) to black (N 1/0);
greasy; organic rich —
layers; wet.

:

™
l.lll

]
i

36.5-41.5'-Sample.
Recovered 4.5/5.0'=90%.
SILTY CLAYSTONE: medium
dark gray (N 4/0);
blocky:; some silt; wet.

|

41.5~46.5' -Sample.
Recovered 2.0/5.0'=40%.
CLAYSTONE: dark gray

(N 3/0); blocky, greasy;
trace carbonaceocus plant
fossils; wet.

!

Cle et te v bbbyt bt b be b b b bt g

0 N O O

|

46.5-51.5'-5ample.
Recovered 5.0/5.0'=100%
SILTY CLAYSTONE: dark
gray (N 3/0):; blocky:
some silt; trace
carbonaceous plant
fossils; wet.

L1l

|

e
(=]

, j |
Remarks 1ogged by: C. Walker & L. Pivonka Checked by: &

Project No.
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Project: Rocky Flats Plant LOG OF BORWINHG NO; 8-86

Date Drilled 9/24/86, 10/20/86 - 10/23/86 Coordinates N 39859.2 E 20916.7
_Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation

%enetration aN {er Other

: : opfent

(G,’:e"t'l ?&%’3 Typel Log Material Description (B?:\Lsst”a:ggs 5%? Tests
20 40 20 40

Tr it i b

60
51.5-53.5'-Sample.
Recovered 2.0/2.0'=100%.
SILTY CLAYSTONE:same as
above; wet.

|

|

|

|

$3.5-55.5'-Sample.
Recovered 2.0/2.0'=100%.
CLAYEY SANDSTONE: medium
gray (N 5/0); fine-
grained sandstone; wet.

L1

55.5-56.5'-Sample.
Recovered 1.0/1.0'=100%
CLAYSTONE: grayish black
(N 2/0); organic-rich;
blocky:; wet.

| I O |

56.5-59.5'-Sample.
Recovered 2.4/3.0'=80%.
CLAYSTONE: same as above:;
w‘t - w—

|

59.5-61.5'- Sample.
Recovered 2.0/2.0'=100%.
SILTY SANDSTONE: medium -
gray (N 5/0); silty:
fine~-grained sandstone;
some carbonaceocus plant -
fossils; wet.

61.5-63.5'~ Sample.

- Recovered 2.0/2.0'=100%.
- SILTY SANDSTONE: medium -
gray (N 4/0); silty,

] " fine-grained; quartzose;
—_ wet.

63.5-66.5'~Sample.
Recovered 3.0/3.0°'=100%.
75~ SILTY CLAYSTONE: dark

— gray (N 3/0): blocky:
some silt; wvet.

G |

|

- 66.5-71.5'~ Sample.

—— Recovered 3.5/5.0'=70%
SILTY CLAYSTONE: same as
above; vet.

|

1

TOTAL DEPTH: 71.5'

80 1 1 1] I B I

Remarks Logged by: C. Walker & L. Pivonka Checked b}'_&&)
Project No.

106P06222 Hydro-Search, Inc.



Project:

Rocky Flats Plant

[LOG OF BORING NO.

9-86

Date Drilled
Béring Method

9/24/86, 10/1/86, 10/2/86

Auger; re

" Coordinates N 39246.2
Casing %i\égr; Hollow Stem Ground Surface Elevation

E 19382.2

lev.] Depth
feet)] (feet)

Material Description

on u;atlon
esistance

(Blows/Inch)
20 40

Other
Tests

=T

20 40

9]
-

ROCKY FLATS ALLUVIUM

0-4.5'-Cuttings. GRAVEL:
yellowish gray (5Y 7/2)
quartzite pebbles and

cobbles with silty sand:;

fines less than 5.0%;
poorly sorted; angular:;
unconsolidated; dry.

P

4.5-5.5'-Cuttings. SAND:
yellowish gray (5Y 7/2):
very fine- grained; silty:

moderately sorted;
subrounded;
unconsolidated; damp.

5.5-7.0'=-Cuttings.
GRAVEL: yellowish gray

(5Y 7/2) sandy quartzite
gravel (70%); silty:
poorly sorted; angular to

subrounded;
unconsolidated; damp.

7.0-8.0"'-Cuttings.
sample obtained.

No

20

8.0-15.0'-Cuttings. SAND:
moderate brown (S5YR 4/4):;
silty; fines 20-30%;
poorly sorted; angular to
subrounded; unconsoli-
dated; damp.

15.0~-20.0'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4) with abundant
quartzite; fines less than
5.0%; poorly sorted;
unconsolidated; wet.

il

!

]
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Remarks

=
Checked by:  AKKY

Project No.
106P06222
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Project.  wevRasfim: | LOG OF BORING NO.

Date Drilled 9/24/86, 10/1/86, 10/2/86 Coordinates N 39246.2 E 19382.2
Boring Method Casing Driver; Hollow Stem  Ground Surface Elevation

Ajoor: Core

Jpest siishes| chaen
lev.] Dep
teet] (teat)[Typ Material Description (B%slinfé\) 20 40

LI I

20.0~-21.0'~Cuttings.
GRAVEL: 1light gray (N 7):
fines <5%; poorly sorted;
wet.

21.0-22.0'~Cuttings.

SILT: yellowish gray (5Y
7/2) silt; unconsolidated:
moist to wet.

ARAPAHOE FORMATION

22.0-27.0'-Cuttings.
CLAYSTONE: light olive
brown (5Y 5/6) and light
olive gray (5Y 5/2);
plastic; damp.

| W O O T O O W

l|l|l|l"?|

HHHHN]

27.0-31.0'~-Cuttings.
SILTSTONE: light olive
gray (5Y 5/2) clayey
siltstone; semi-plastic:
damp.

[ |

31.0-32.0'~-Cuttings.
CLAYSTONE: light olive
gray (5Y 5/2) and light
olive brown (5Y 5/6):
semi~-plastic; damp.

32.0-33.0'-Cuttings.
CLAYSTONE: 1light olive
gray (5Y 5/2): well
laminated; semi-plastic;
damp.

33.0-35.0'-Cuttings.
CLAYSTONE: olive gray (5Y
3/2); laminated; semi-
plastic; damp.

37.0-42.0'-Sample.
Recovered 0.0/5.0'=0%.

ISR T U T T U T U VN T N WO N T (Y Oy o Y
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Project No.
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Project:

Rocky Flats Plant

T_LoG OF BORING NO. s

Date Drilled
Boring Method

9/24/86, 10/1/86, 10/2/86
Casing Driver; Hollow Stem
/ r: NC Core

Coordinates N 39246.2
Ground Surface Elevation

E 19382.2

Iav.FGDth
teet) (feet)

Typ

Material Description

on’tsatlon
esistance
(Blows/inch)

20 40

Other
Tests

=T

20 40

%0

v vt iy
HHHNHHHHHEH

LN
lll |

lll

HHHEHHHHNNNHHHHY

42.0-47.0'=-Sample.
Recovered 2.9/5.0'=58%.
CLAYSTONE: yellowish gray
(5Y 7/2); mottled with
dark vellowish orange
(10YR 6/6) stains; trace
silt; carbonaceous
material throughout;
subvertical fracture at
2.6'; core lined with
limonite; moderately soft:
damp.

47.0-51.5'~-Sample.
Recovered 0.0/4.5'=0%.

51.5-56.5'-Sample.
Recovered 0.7/5.0'=14%.
RQD 0.7/0.7'=100%.
CLAYSTONE: yellowish gray
(5Y 7/2); mottled with
dark yellowish orange
(10YR 6/6) stains; trace
silt; carbonaceous
material throughout:;
subvertical fracture at
2.6'; core lined with
limonite; moderately soft;
damp.

56.5-58.5"'=Sample.
Recovered 1.9/2.0'=95%.
RQD 0.5/1.9'=26%.
CLAYSTONE: dark gray (N
3); some silt; subvertical
to vertical fractures
filled with dark yellowish
orange (1OYR 6/6) limonite
stain; ironstone
concretion at bottom of
core; firm; damp.

58.5-60.5'-Sample.
Recovered 1.2/2.0'=60%.
RQD 0.6/1.2'=50%.
CLAYSTONE: dark gray (N
3); some silt; subvertical
to vertical fractures
filled with dark yellowish
orange (10YR 6/6) limonite
stain; firm; damp.

LB
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Project: Rocky Flats Plant LOG OF BORING NO. s

. Date Drilled 9/24/86, 10/1/86, 10/2/86 Coordinates N 39246.2 E 19382.2
Boring Method (asing Driver; Hollow Stem  Ground Surface Elevation

g fuger;
an tnintlon CW r Other

tev.§ Depth esistance o&iat
teet) (feet)fTyp Material Description m%‘“"fé" L Tests

LI BRI

3

60.5-65.5'-Sample.
Recovered 2.6/5.0'=52%.
RQD 2.6/2.6'=100%.
CLAYSTONE: dark gray (N
3): silty; very fine-
grained sand bed at 62.0';
hard; slightly calcareous;
organic wood fragments
throughout; firm; damp.

L L 1t

|

o 6

65.5-69.0'~-Sample.
Recovered 2.6/3.5'=74%.
RQD 0.8/2.6'=31%.
CLAYSTONE: dark gray (N
3): silty; firm; damp. §;7

| I |

clo bbbt Dt bty g
I

69.0-74.0'-Sample.
Recovered 3.0/5.0=60%.
RQD 1.7/3.0'=57%.
CLAYSTONE: dark gray (N
3): silty; organic wood
fragments throughout;
grades downward to dark
greenish gray (5G 4/1)
siltstone with very fine-
grained sand laminations;
firm; damp.

!
i

U
(MM

T I I |

| I
|

74.0~79.0'-Sample.
Recovered 1.7/5.0'=34%.
RQD 0.5/1.7'=29%.
CLAYSTONE: dark gray (N
3) to dark greenish gray
(5GY 4/1); interbedded
silty claystone and
claystone; beds are 0.2°'
thick; firm damp.

} 1.1 11

Ll

1. 1.1

I NN NN

J

® ’
iﬂ:gnrko

Project No.

106206222 Hydro-Search, Inc. Page 4 of 8
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Project:

Rocky Flats Plant

[LOG OF BORING NO. s

Dats Drilied
Boring Method

9/24/86, 10/:/86, 10/2/86
Casing Driver; Hollow Stem

lev.] Depth
teet] (feet)[Typ

Coordinates \ 39246.2
Ground Surface Elevation

E 19382.2

Material Description

an tiatlon
esistance

(Blows/Inch)
20 40

e

20 40

Other
Tests

&

[ O S I

!
i

!
Y T W A WO OO WG O WA O U OO O OO Y S Y

e 95 el

LML UL
.HN""HH'WNN

LML

79.0-84.0'~Samplae.
Recovered 3.3/5.0'=66%.
RQD 2.6/3.3'=79%.
CLAYSTONE: dark gray (N
3) to dark greenish gray
(5GY 4/1); trace of very
fine-grained sand; silty:
woody organics; occasional
vertical fracture with
slickensides; firm; damp.

84.0-89.0'-Sample.
Recovered 4.2/5.0°'=84%.
RQD 1.2/4.2'=29%.
CLAYSTONE: dark gray (N 3)
to medium dark gray (N 4);
silty:; layers of brownish
gray (5YR 4/1) silt:
occasional concretions;
hard; slightly calcareous;
organic wood fragments
throughout; firm; damp.

Fibd

89.0~-94.0'-Sample.
Recovered 4.5/5.0'=90%.
RQD 3.5/4.5'=78%.
SILTSTONE: dark gray (N
3) to medium dark gray (N
4); clayey; trace very
fine-grained sand; very
carbonaceocus with woody
fragments; slightly
calcarecus bed in upper
section; very firm; damp.

94.0-99.0'-Sample.
Recovered 4.1/5.0'=82%.
RQD 2.4/4.1'=47%.
SILTSTONE: dark gray (N
3) to medium dark gray (N
4); clayey: trace very
fine-grained sand; very
carbonaceocus with woody

| LR

llllJlJlJLlllllllllllIlllllllllllllllJl

— fragments; slightly
_ calcareous bed in upper
section; very firm; damp.
100~ == [
Remarks Logged by: T. Murphy Checked by:
Project No. lnC

106P06222

v o

Hydro—Sea‘ch,

Page 5 of 8
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Project: Rocky Flats Plant

LOG OF BORING NO. s

f I Date Drilled  9/24/86, 10/1/86, 10/2/86
. Boring Method Casing Driver; Hollow Stem
er; NC Core

Auioe

IOV.JDQD"‘ ez Cr0gp »
feet)] (feet)[Typef Log

Coordinates N 39246.2 E 19382.2
Ground Surface Elevation

Material Description

on tsatlon
esistance

{Blows/Inch)
20 40

%(ﬂigﬂt Other

20 40

Tests

g
!

m

T
“E u].l "l‘ Eﬂﬂ _: ﬂl' | ;"!'Ii':l !

ﬁ

i

' T
)

i

r
I
i

i A ||‘
il

W,
fl

|
l.

[ I N I
i

99.0-104.0'~Sample.
Recovered 4.1/5.0'=82%.
RQD 1.0/4.1'=24%.
SILTSTONE: dark gray (N
3) to medium dark gray (N

- 4); clayey; trace very

fine-grained sand: common
concretions of pinkish
gray (5YR 8/1) materials;
very carbonacecus with
woody fragments; slightly
calcareous bed in upper
section; laminations of
siltstone with less clay;
rip~-ups:; convoluted
bedding; very firm; damp.

104.0-109.0'~-Sample.
Recovered 3.2/5.0'=64%.
RQD 2.0/3.2'=62%.
SILTSTONE: dark gray (N
3) to medium dark gray (N
4); clayey:; trace very
fine-grained sand; common
concretions of pinkish
gray (5YR 8/1) materials;
very carbonaceous with
woody fragments; slightly
calcareous bed in upper
section; laminations of
siltstone with less clay:
rip-ups; convoluted
bedding; very firm; damp.

109.0~114.0'-Sample.
Recovered 2.2/5.0'=44%.
RQD 0/2.2'=0%. SILTSTONE:
dark gray (N 3) to medium
dark gray (N 4); clayey;
trace very fine-grained
sand; common concretions
of pinkish gray (5YR 8/1)
materials; very
carbonaceous with woody
fragments; non-calcarous
rip-ups; convoluted
bedding; very firm; damp.

114.0-119.0'=-Sample.
Recovered 4.6/5.0'=92%.
RQD 3.4/4.6'=74%.

SILTSTONE: dark gray (N
3); clayey:; abundant
carbonaceous material to
114.5'; greenish gray (5G
6/1); trace very fine-
grained; firm to hard;
damp.

IR B

NEuE N

}

LI

NN

I T O

]

WO VU W N Y O T Y Y 0 e

I

120 :
. 7Romark. Logged by: T. Murphy

Checked by: !ﬂwg.'

Project No.
106P06222

HyrSarch,

Inc.

Page 6 of 8



Project: Rocky Flats Plant ’" LOG OF BRIG NO_ 9-86

. ¥ Date Drliled 9/24/86, 10/1/86, 10/2/86  Coordinates N 39246.2 E 19382.2
. Boring Method Casing Driver; Hollow Stem  Ground Surface Elevation

NC_Core

en’tsatlon eN rt Other
fev.] Depth esistance ° §n FaaeT
teet] (teet)[Typ Material Deacription (Bb;os/ "‘4"6" o 4o

119.0-124.0'-Sample. LI R
Recovered 4.6/5.0'=92%.
RQD 0.6/4.6'=13%.

120

119.0-122.0". SILTSTONE:
dark gray (N 3); clayey;
abundant carbonaceocus
material to 114.5°';
greenish gray (5G 6/1):
firm to hard; damp.

L 1.l

122.0-124.0'. SANDSTONE:
greenish gray (5G 6/1);
fine- to very fine-
grained; silty:; finely
bedded; some carbonaceous
material; moderately
sorted; soft; wet.

|
Py Laeo b lal g

|

124.0-129.0'-Sample.
Recovered 4.5/5.0'=90%.
RQD 0/4.5'=0%. SANDSTONE:
medium gray (N 4); fine-
to medium-grained silty
sandstone; cross- bedded;
carbonaceous laminations:
sandstone alternates with
sandy siltstone and clayey
siltstone - 0.5' thick:;
moderately sorted; soft to
moderately firm; wet.

[ |

1.l

13

129.0~-134.0'-Sample.
Recovered 2.5/5.0'=50%.
RQD 1.3/2.5'=52%.
SANDSTONE: medium gray (N
4); fine- to medium-
grained; crossbedding:
convoluted beds; well
sorted; firm to hard;damp.

S |

134.0~139.0'~Sample.
Recovered 3.9/5.0'=78%.
RQD 2.2/3.9'=56%.
134.0~136.1'. SANDSTONE:
medium gray (N 4); fine-
to medium-grained sand;
convoluted beds; trace
sand; well sorted; firm to
hard; damp.

llllllnllfllllnllll

e | 3 5erd

Ll 41

136.1-139.0',. SANDSTONE:
medium gray (N 4); very
fine-grained; silty:;
convoluted; cross-bedding;
banded with carbonaceous
laminations; moderately
sorted; firm to hard; -

. 140 damp. R NN

i Remarks Logged by: T. Murphy Checked by: A‘!}g!

Search, Inc.

t bbbl
L L1l

Project No.
106P06222
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Pro]et: k' Flats Plc | NO. o3

Date Drilled 9/24/86, 10/1/86, 10/2/86 Coordinates N 39246.2 E 19382.2

Boring Method fif;% géi‘éggé Hollow Stem Ground Surface Elevation

enetration éN er Other
lev.] Depth esistance o& nt
te eJ (teet)[Typel Log Material Deacription (Blows/ Inch) ? Tests
20 40 20 40
140 ) 139.0-144.0'-Sample. vt L -
Recovered 3.9/5.0'=78%. _J
e RQD 2.9/3.9'=74%,
- SILTSTONE: medium dark (N -
3) to dark (N 4); clayey;
— few moderate brown (10YR -
4/4) concretions; well -
= sorted; firm; damp.
. = 144.0-149.0'-Sample. -
: Recovered 4.0/5.0'=80%.
— mawmeed RQD 3.0/4.0'=75%. -
- % CLAYSTONE: dark gray (N
= 3); silty:; carbonaceous; =
| £} e firm; damp. -
-y ——
— —-—
_ TOTAL DEPTH: 149.2° .
= 150 -
- o~
— —
-~ 1 —
=] 55 == 3
- -
- —
— —
_ i 150 l Ll ‘. &
Remarks Logged by: T. Murphy Checked by: !«("
Project No. 1 |
10606222 Hydro-Search, Inc. Page 8 of 8




Project:

[LoG OF BORING NO. s

Coordinates N 39223.9 E 19400.6
Ground Surface Elevation

K

20 40
AR

Rocky Flats Plant

Date Drilied STEATES
Boring Method Casing driver

engtration
esistance

(Blows/Inch)
20 40

rrirr gl

QOther

lev. Depth anreEGrap Teosts

feat] (feet){Typel L
9]

Material Description

ROCKY FLATS ALLUVIUM

0.0-10.0'-Cuttings.
GRAVEL: granitic pebbles
and cobbles; fines less
than 1.0%; poorly sorted;
unconsolidated; dry.

L1t

HENEENE

I I |

|

<

10.0-11.0'-Cuttings.
SAND: 1light olive gray
(5Y 5/2) and moderate
reddish brown (10R 4/6)
fine- to coarse-grained
sand; poorly sorted;
subrounded;

unconsolidated; damp.

11.0-15.0'-Cuttings.
SILT: moderate yellowish
brown (10YR 5/4) gravelly
sandy silt; granitic
gravel 10%; poorly sorted;
unconsolidated; damp.

15.0-17.0'-Cuttings.
GRAVEL: moderate
yellowish brown (10 YR
5/4) silty gravel; poorly
sorted; unccnsolidated;
damp.

17.0-23.0'~Cuttings.

SILT: moderate yellowish
brown (10YR 5/4) gravelly
sandy silt; gravel 10-20%:
poorly sorted;
unconsolidated; damp.

111

|

| W W Y Y N 1 O N |

| S T |

|

L\ O

Remarks Logged by: T. Gulliver Checked by:

Project No.
106P06222



Project:

Rocky Flats Plant

LOG OF BORING NO. w5

Date Drilled 9/24/86

~ Boring Method Casing driver

—

SN

Coordinates N 39223.9 E 19400.6

Ground Surface Elevation

—
wananes] gten [ ouer
?,%%?)' ypel Log Material Description (B:w:/lncm § Tests
20 40 20 40
== I i 1 Py it

i ' -
- |
q —
- ARAPAHOE FORMATION -
— 23.0-24.0'-Cuttings. 7
- SILTSTONE: 1light olive -
brown (5Y 5/6) sandy —f

— siltstone; well sorted;
N damp to moist. -
24.0-27.0'~Cuttings. -

= CLAYSTONE: light olive
gray (5Y 5/2) and light -
olive brown (SY 5/6) —t
-~ claystone; damp.
- TOTAL DEPTH: 27.0° 7]
N -
—30 e —
- m
— .
35 -
— -
- 1
- -
p— —
- | -
40 /| | |
— \
Romarkl 'Logged by: T. Gulliver Checked by:, —(s

Project No.
106P06222

\ Y

£ oL s

B~ A s S



Rocky Flats Plant

LOG OF BORING NO.

106P06222

ek e

s v
gy

e

Project: 45-86
I Date Drilled Coordinates N 37396.4 E 16363.1
Boring Method Casing Driver Ground Surface Elevation 6035.00°
snetration evg 1 Other
lev.} Depth Materi esistance nt
al Description Tests
feet) (feet) ater (Blows/ Inch)
) 20 490 20 40
0 ROCKY FLATS ALLUVIUM LI L
0-3.0'-Cuttings. GRAVEL: —J
moderate brown (10YR 4/4);
- “60% granitic pebbles and .
cobbles; 40% sand and -
silt; poorly sorted, -
-1 unconsclidated; damp.
- -
- 3.0-8.0'-Cuttings. =
—— .GRAVEL: moderate brown -
(10YR 4/4); granite and .
i gquartzite pebbles and
e 5 e cobbles; <5% sand and -
silt; poorly sorted, -
» unconsolidated; damp.
' _ 8.0-10.0'-Cuttings. -
. GRAVEL: Same as above;
moist. -
— 10 10.0-14.5'-Cuttings. N
- GRAVEL: Same as above; -
moist. -
- —
— ’ -
N N
- —
e 14.5-19.0'-Cuttings. -1
o BOULDERS: quartzite -
cobbles and boulders;
- poorly sorted: =
. unconsolidated; damp. -
- —
v _ -
. 4 20 ° | O I T O O T e O .
bomark. Logged by: T. Gulliver Checked by l&‘)‘
i Project No.
Hydro-Search, Inc. age 1 of 3



LOG OF BORING NO.

Project: Rocky Flats Plant 45-86
Date Dritled 10/2/86 Coordinstes N 37396.4 E 16363.1
Boring Method Casing Driver Ground Surface Elevation
' engtration r Other
5'“{1 ?fe‘r,’; Material Description (B?o'awé/?l?:l; &M§nt Tests
o yp 20 40| 20 40
20 R L 'R L
7 19.0-23.0'~-Cuttings.
GRAVEL: moderate brown
- {10YR 4/4); granitic §;7
pebbles and cobbles; sandy .
and silty:; poorly sorted;
- unconsolidated; damp.
23.0~25.0'~Cuttings.
- GRAVEL: Same as above;
damp.
- 25.0~-28.0'-Cuttings.
e 9 G SAND: 1light olive gray
(5Y 5/2); medium to
- coarse-grained; some
_— granitic pebbles; poorly
sorted; subrounded:
- unconsolidated; damp.

@

Py

135

40 ]

Romarks

28.0—43.0'-Cuttings.
GRAVEL: moderate brown
(10YR 4/4); some silt and
sand; poorly sorted;
unconsolidated; wet.

L1t

Ll b Lt ettt bbbty

|

by: T. Gulliver

Pro]oct No.

> gy g 4

106P06222

Hydro—-Search, Inc.

Checked by S

EREN

Page 2 of 3
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LOG OF BORING NO.

Hydro-Searc, Inc.

Project: Rocky Flats Plant 45-86
Date Drilled 10/2/86 Coordinates N 37396.4 E 16363.1
Boring Method Casing Driver QGround Surface Elevation
7 engtration C)x 1 Other
nt
lev.] Depth Material Description es atance M§ Teats
(Blows/ In
fqu (feet) va/ Ing 20 40
50 Pl B IR
o
_ N
-y —
| ——
- 43.0-47.0'-Cuttings. B
- GRAVEL: moderate brown
(10YR 4/4): 20-30% sand -
and silt: poorly sorted; -
- unconsolidated; wvet.
-— o
- -
—
em—
. ARAPAHOE FORMATION =
— 47.0-55.0'-Cuttings. 7]
i B SILTSTONE: 1light olive =
brown (5Y 5/6); well -
- sorted; damp.
- 5
.50 -
- -
po—— a—
- -
— —
q ————
e 55 -
o -
TOTAL DEPTH: 55.0' -
_1 -
- -1
] -
— —
— —
60 1 1 1 1 | I I
_ _ -
Remarks Logged by: T. Gulliver Checked by: s>
| RS R— PSSR s -
Project No.
106P06222

Page 3 of 3




Golden, CO

LOCATION

106P06222

PROJECT

T, Galliver

PERSONNEL

Rocky Flats Plant

WELL _ 45-86

WELL CONSTRUCTION SUMMARY

LOCATION or COCRDS:
N 37396.4 E 16363.1

6035.00"
6036.97"

ELEVATION: GROUND LEVEL
TOP OF CASING

.9 DRILLING SUMMARY:

TOTAL DEPTH Well: 48.20" Hole: 57.00'
BOREHOLE DIAMETER 2 5/8"

oRILLER __Boyles Brothers Drilling Co.
15865 W, 5th Averme, Golden. CO

CONSTRUCTION TIME LOG:

START FINISH
TASK
DATE | TIME | DATE | TIME
DRILLING: 1986 1986

10/2 10900 |10/2 1515

" :
31'1\781‘

(Subcontracted Arrow Drilling, Tom High)

RIG Casing Advancer
BIT(S) Down hole hammer

GEOPHYS. LOGGING: | _—

CASING:
2" stainless 10/3

0950 }10/3 1000

DRILLING FLUID . None

SURFACE CASING 5" x 4,5' steel w/ locking
cap

— 70

4§ WELL DESIGN:

BASIS: GEOLOGIC LOG X GEOPHYSICAL LOG ___

CASING STRING(S): C=CASING S=SCREEN
0.00' _2.99' ¢I -

FILTER PLACEMENT] _10/3 | 1000_|_10/3 1600

CEMENTING: 10/3 | 1605 | 10/3 | 1620
CEVELCPMENT:

OTHER:

Bentonite 10/3 | 0935 | 10/3 ]0950

10/3 | 1600 | 10/3 1 1605

2.99" - 48.20' S| -

WELL DEVELOPMENT
See Well Development Summary Sheet

casing: ¢i1.2" 1.D. Sch. 5 type 316, stain-
less steel, threaded and flush

jointed.

SCREEN: s1 2" I.D. Sch. 5 type 316 stain—

less steel, threaded and flush

jointed, 0.010" wire wrap screen,
0.25' welded bottom cap.

COMMENTS:

No water encountered during drilling.

CENTRALIZERS __TLype 304 stainless steel

43.47' - 44.70!

Top of stainless steel casing: 1.97'

FILTER MATERIAL _32-42 silica sand

2.,48' ~ 49.30'

cemenT Portland Type T
0.00' - 1.80"
OTHER 3/8" bentonite pellets
1,80' - 2.,48'
49,30' - 57.Q0°'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS

L
~




LOG

OF
BOREHOLE
Location Rockv Plant; Landfill Area Borehole. Well No. _40-87
Coordinstes _N 40158.03 E 21727.76 Ground Surtace Elevation 5882,69'
Total Depth _13.0' Water Level Encountered _Nome
Statie 3.30' (4/11/88)
Drilling Company Bovles Bros. Driller R. Sharp
Date Oritted __ Juyne 8, 1987 Helper T, Merritt
Drilling Method _Hollgoy Stem Auger Drilling Fluid _None

Logged By 7.

Checked BY

Comments

Geologist

Site Manager

GEARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

- 10

15

TOPSOIL

0.0-2.0°' SAMPLE.

Recovered 0.6/2.0° = 30%.

TOP SOIL: dark yellowish brown (10 YR
4/2); clayey; abundant roots and grasses;
few moderate brown (5 YR 4/4) col-
orations; 2 gray quartzite pebbles; moist.

VALLEY FILL

2.0-4.0° SAMPLE.
Recovered 0.0/2.0° = 0%.

No recovery due to rocks. Rock sound
stopped at approximately 6.

4.0-8.0° SAMPLE,

Recovered 3.5/4.0° = 88%.

4.0-6.2: GRAVEL AND CLAY: moderate
yellowish brown (10 YR 5/4) clay; abun-

dant gray quartzite pebbles and cobbles;
angular, unsorted.

ARAPAHOE FORMATION

6.2-7.5: CLAYSTONE: moderate yellowish
brown (10 YR 5/4); few pale brown (5
YR 5/2) mottles; abundant caliche;
strongly effervesces in HCI; organic rich;
sandy (patches of sand throughout 6.5-

~ 7.5’); weathered; damp.

FHINu background=0.2.
OVA background=15.
No readings above
background.




LOG

OF
BOREHOLE
Locstion- Rocky Flats Plant; landfill Area

Coordinstes _N 40158.03

Total Depth 13.0'

E 21727.76

Drilling Company _Bovles Bros.
Oate Orilled __Jypne 8, 1987

Orilling Method Holloy Stem Auger
Logged 8y |, Bergman

Geologist

Borehole Waell No. 40-87

Ground Surface Elevation 5882 .69"'

Water Levei Encountered _None

Statie 3.30' (4/11/88)

Dritler R. Sharp

Heiper T, Merritt

Drilling Fluia Nomne

Checkedt BY

Site Mansger

"CEARP Mansger

Comments
& N \'
.. > :. ‘. . Sampies Coilectod or
A t. c’"o ..‘: Lithologic Description Other Tests Performed
—— T e

-~ -
- L o
- ->
e -
— WL. +

i L

— -’ -
<+ +

- -~

-~ -

-+~ -+

— - -
T- -

- -

L

+

-’

y-

-

-

gray (5

weathered; silty; abundant caliche; moist.

b

L YR 6/2);

TOTAL DEPTH: 13.0.

sandy;

T Recovered 3.0/2.5 = 120%.
CLAYSTONE: grayish brown (5 YR 3/2);
" abundant light brown (5 YR 5/6) mottles
and FeQ concretions; abundant black or-
" ganic fragments; sandy patches yellowish

7/2) very

| Recovered 3.2/2.5" = 124%.
CLAYSTONE: dark yellowish brown (10
few dark yellowish
orange (10 YR 6/6) mottles at 11.5%
abundant black organic fragments in top
0.5"; decrease in sand content to less than
b 209% over 12.0-13.0"; weathered; damp.

fine-grained;

Paae 2 of _2




LOG

OF
BOREHOLE
-ocnion- Rockvy Flats Plant; Landfill Area Borehols. Well No. _41-87BR
Coordinates N 40133.61 E 21725.75 Ground Surface Elevation _5882.78"'
Total Depth _110.00°' Water Leve! Encountered Ngone
Statie 41.83' (4/11/88)
Drilting Company _Boyles Bros. ‘ Dritter R. Sharp/ P. Bushkovski
Date Drilled June 9 and 1987 Melper LI, Merritt/ K, Parker
Drilling Melhod gem Auger Drilling Fluid 0.0'~17.0"' None; 17.0'-110.0'
Logged By n; K.D, Holliwa Checked By Hater
Geologist Site Manager
CEARP Manasger

Comments Surface casing set June 9, 1987 to 17.0 feet bv J, Bergman

N

Qo :. Sampies Collected or

® o ' Lithologic Description Other Tests Performed

= ]
~ ?- ¥a E Y1 HNu background =
0.2
0-2.0' SAMPLE, .
" Recovered 1.3/2.0° = 65%. ?5" A background =
: I CLAY: dusky brown (5 YR 2/2) abundant Nc; readings abbve
] / roots and grasses; abundant gray quartzite back %
- | pebbles and cobbles; trace light brown (5 ackground.
5 / YR 5/6) stains; damp to moist.
] / 2,0-4.0’ SAMPLE.
= Recovered 2.0/2.0° = 100%.
] / [ CLAY: pale yellowish brown (10 YR 6/2);
L abundant gray quartzite pebbles and cob-
/ bles; caliche in last 2" trace light brown
/.- (5 YR 6/4) mottles; moist.
- 4.0-7.0° SAMPLE
10 / Recovered 3.0/3.0° = 100%.
- > 4.0-4.5: CLAY: pale brown (5 YR 5/2);
/ abundant light brown (5 YR 5/6) mottles;
/' quartzite gravels; some caliche; damp.
‘/" ARAPAHOE FORMATION
/” 4.5-7.0": CLAYSTONE: pale brown (5 YR
| 5/2); no cobbles; abundant light brown (5
/ YR 5/6) mottles; abundant organics;
1o L damp.
/ - 7.0-9.5° SAMPLE,
- / Recovered 2.5/2.5° = 100%.
5 CLAYSTONE: pale brown (5 YR 5/2);
abundant light brown (5 YR 5/6) mottles;
+ consolidated; weathered; some caliche;
abundant organics and FeO concretions;
T silty in bottom 0.5’; slightly damp.
20 ===

U | ~s ]



LOG

OF
BOREHOLE
Location _Rocky Flats Plapt; Landfill Area Borehole/Well No. _41-87RR (con't.)
Coordinates Ground Surtace Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Date Drilled Helper
Drilling Method Orilling Fluid
Logged By Checked By —
Geologist Site Manager
CEARP Manager
Commaents
Samples Collected or
Lithologic Description Other Tests Performed
20
1
9.5-12.0' SAMPLE 20.85-30.50": Packer
T Recovered 2.4/2.5" = 96%. Test Interval # 8.
CLAYSTONE: pale yellowish brown (10
T YR 6/2); few dark yellowish orange (10
YR 6/6) mottles; organic-rich; silty layer 22.85-32.50%: Packer
T @ 11.0%; few fractures; weathered; damp. Test Interval # 7,
failed.
2 -14.5"
25 A Recovered 2.8/2.5° = 115%.
T 12.0-12.2: same as above.
12.2-14.5 CLAYSTONE: moderate olive
T brown (5 Y 4/4); no mottles; few or-
4+ ganics; consolidated; unweathered;
slightly damp.
T 14,5-17.0° SAMP
4 Recovered 3.7/2.5" = 148%.
30 CLAYSTONE: same as above but silty.
’-
15.7-18.5 SAMPLE 32.50-42.15": Packer
# Recovered 1.3’ rubber plug. Test Interval # 6.
T 18.5-21.5° SAMPLE,
Recovered 0.6/3.0 = 20%.
> CLAYSTONE: light olive gray (5 Y 5/2);
trace silt; trace very fine-grained sand;
1" trace iron staining in small fractures; in-
33 + durated; weathered; damp.
A 21.5-25.0' SAMPLE,
Recovered 3.0/3.5° = 86%.
o CLAYSTONE: same as above, but more
fractures; dark yellowish orange (10 YR
4 6/6) staining in fractures; damp.
+
40




Location” _Rocky Flats Plant: Landfill Area

Coordinates

LOG
OF
BOREHOLE

Total Depth

Water Level

Ground Surtface Elevation

Borehole/Weil No. 41=87BR_ (caon't )

Encountered

Static

Site Manager

Drilling Company Driller

Date Drilled Helper

Drilling Method Drilling Fluid

Logged By Checked By
Geologist

Comments

CEARP Manager

Lithologic Description

Sampies Collected or
Other Tests Pertormed

25.0-28,5 SAMPLE,

Recovered 2.15/3.5 = 61.5%.

25.0-25.8": CLAYSTONE: same as above.
25-8-27.15> CLAYSTONE: dusky yellow-

ish brown (10 YR 2/2); unweathered; in-

durated; trace very fine-grained sand;
trace dark yellowish orange (10 YR 6/6)
iron staining; slightly damp.

28.5-32.5° SAMPLE.
Recovered 0.7/4.0°’ = 18%.

CLAYSTONE: olive black (5 Y 2/1); same
as above; damp.

2.5-35.0° SAMPL

Recovered 5.2/2.5 - 208%.

SANDSTONE: olive black (5 Y 2/1); very
fine-grained; well sorted; consolidated;
indurated; possible plant fossils from
33.5-35.0; some clay and silt; slightly
damp.

35.0-38.5 SAMPLE,

Recovered 3.2/3.5 = 91%.

SANDSTONE: olive black (5 Y 2/1); 3.5-
40 @ and finer-grained; fairly well
sorted; consolidated; trace clay; some silt;
possible plant fossils and imprints;
slightly damp.

38.5-43.0° SAMPLE,
Recovered 4.3/4.5° = 96%.

SANDSTONE: same as above, but less
clay and fewer possible fossils.

-

41.55-51.20”: Packer
Test Interval # 5.

53.05-62.70": Packer
Test Interval # 4.




LOG

OF
BOREHOLE
Location” Rocky Flats Plant; Lapdfil] Area Borehole/Well No. __41-87BR (com't.)
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling 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 Performed
43.0-47 MP
4 Recovered 1.9/4.5" = 42%.
43.0-44.1: SANDSTONE: same as above, 62.70-72.35" Packer
4 but increased clay. <t Interval # 3.
44.1-449° SANDSTONE: light gray (N | 1estinter
4 7/0) to trace olive black (5 Y 2/1); 3.5-4.0
phi to very fine-grained; fracture with
+ black slightly glossy organics at 44.5".
b2 T 475-50.5 SAMPLE,
Recovered 1.9/3.0° = 63%.
T SANDSTONE: olive black (5 Y 2/1); 3.4-
| 4.0 ® and smaller; few organics; trace
T clay; slightly damp.
T 50.5-53.0° SAMPLE,
. |1 Recovered 2.5/2.5° = 100%.
i SANDSTONE: olive black (5 Y 2/1); some
9 : {4 clay; some silt; becoming claystone with
(|| S and sand. from 51.2-52.37 and 324+ 7535.82.00% Packer
i I p. Test Interval # 2.
4+ 53.0-57.0° SAMPLE.
Recovered 3.2/4.0° = 80%.
4+ CLAYSTONE: medium dark gray (N 4/0);
trace very fine-grained sand; dry.
+
75 57.0-61.0° SAMPLE,
T Recovered 0.9/4.0" = 23%.
| L RQD = 0/4.0 = 0%.
’ CLAYSTONE: dark gray (N 3/0); in-
+ durated; trace silt; damp.
80




LOG

OF
BOREHOLE _
Location Rocky Flats Plant; Landfill Area Borehole/Well No. _41-87BR (con't.)
Coordlqatos 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

Lithotogic Description

Samples Collected or
Other Tests Performed

' 61,0-63.0° SAMPLE,

4 Recovered 5.0/2.0° = 250%.
RQD = 4,48/5.0 = 89.6%.
4+ CLAYSTONE: medium dark gray (N 4/0)
to dark gray (N 3/0); trace silt; upper 3’
<+ mottled; damp.

+ 63.0-67.0° SAMPLE,
85 Recovered 4.0/4.0 = 100%.
- T RQD = 3.07/4.0 = 76.8%.
63.0-64.7: CLAYSTONE: dark gray (N
T 3/0) to dusky yellowish brown (10 YR
1 2/2): very fine-grained; trace silt; some
plant leaf and stem fossils; damp.
64.7-67.0>: SANDSTONE: medium gray (N
T 5/0) to medium dark gray (N 4/0); sand
1 grades from very fine to 3.5-3.0 phi to
2.5-2.0 phi prominent at 66.50 to 67.0%;
29 4 subangular to subrounded; fairly well
sorted; some organics present to 66.50°,
4 then decreasing; some to no clays; damp
to slightly moist. :
67.0-71.0° SAMPLE,
T+ Recovered 4.0/4.0 = 100%.
RQD = 3.61/4.0 = 90.25%.
T 67.0-68.35: SANDSTONE: medium light
95 gray (N 6/0); 2.0-3.0 phi; subrounded to

subangular; fairly well sorted; trace clay;
some silt; damp to slightly moist.
68.35-68.85: SANDSTONE: same as above
4. but olive black (5 Y 2/1); 3.5-4.0 phi some
clay; some silt; lens of clay and plant or-
4L ganics (fossils) from 68.35-68.45’; damp.
68.85-70.25: SANDSTONE: same as above;
moist.

-]

82.0-91.65’; Packer
Test Interval # |,




LOG
OF
BOREHOLE

Location Rocky Flats Plant; Landfill Area Borehole/Well No. _41-87BR (con't.)

Coordinates 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

Samples Collected or
Lithologic Description Other Tests Performed

S ———

70.25-71.0": SANDSTONE: olive black (5 Y
2/1) to medium dark gray (N 4/0); some
organics; clay; 3.5-4.0 phi and very fine-
grained.

71.0-73.5° SAMPLE,
Recovered 0.0/2.5 = 0%.

13.5-75.0' SAMPLE,

Recovered 2.3/1.5’ = 153%.

RQD = 1.6/2.3 = 69.56%.

CLAYSTONE AND SANDSTONE:
medium dark gray (N 5/0) to dark gray
(N 3/0); very fine-grained sand; occa-
sional fossils (plant leaves and stems);
some silt; damp.

-

75.0-79.0°' SAMPLE.

Recovered 3.3/4.0° = 82.5%.

RQD = 2.4/3.3’ = 72.7%.

T T T CLAYSTONE: medium dark gray (N 5/0)
to olive black (5 Y 2/1); very fine-
grained sand; occasional fossils (plant
leaves and stems), also a marine fossil at
76.0’; damp.

79.0-82.0° SAMPLE,
15 4 + 1 Recovered 3.0/3.0° = 100%.

‘ RQD = 2.20/3.0 = 73.3%.
+ + 4+ 79.0-79.6": CLAYSTONE: same as above;
damp.
T T T 79.6-82.0": SANDSTONE; medium dark
gray (N 5/0) to dark gray (N 3/0); trace
T + < clay; small lenses of claystone; sand 2.5-
2.0 phi; fairly well sorted; damp.




Location Rockv Flats Plant; lLandfill Area

Coordinates

LOG
OF
BOREHOLE

Total Depth

Water Level

Borehole. . Weill No.
Ground Surface Elevation

41-87BR (con't.)

Encountered

Static

Drilling Company Drilter

Date Drilled - Heiper

Drilling Method Driiling Fiuid

Logged By Checked By

Geoiogist ‘Site Manager
CEARP Manager

Comments

Lithologic Description

Samples Coliscted or
Other Tests

Performed

- - -

L o L o -

L o -~ L

- - -

-~ - +.
- - -
— - - -
- s o -
- L od -
- - -
- - -

82.0-86.0° SAMPLE,

Recovered 4.0/4.0° = 100%.

RQD = 4.0/4.0° = 100%.

SANDSTONE: same as above except less
clay; subangular to subrounded sand; oc-
casional organics (plant fossils) through-
out; damp to slightly moist.

86.0-90.0° SAMPLE,

Recovered 4.0/4.0° = 100%.

RQD = 4.0/4.0° = 100%.

SANDSTONE: medium dark gray (N 5/0)
to dark gray (N 3/0); 1.0-2.0 phi (fine to
very fine); fairly well sorted, subrounded,
mostly quartzose, trace feldspathic; occa-
sional fossils (plant leaves and stems);
damp to slightly moist.

90.0-94.0° SAMPLE,

Recovered 3.56/4.0° = 90%.

RQD 3.3/3.6 = 91.67%.

SANDSTONE: same as above; damp to
slightly moist.

94.0- ' SAMPLE

Recovered 4.4/4.0 = 110%.

RQD = 4.24/4.4 = 96.36%.

94.0-96.5: CLAYSTONE, SANDSTONE
AND SILTSTONE: same as above but
very fine-grained sand; damp.

96.5-98.0: SANDSTONE: same as above,
except fine-grained; damp.

—

;
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LOG
OF
BOREHOLE

Location. Rocky Flats Plant; Landfijll Area

Coordinates
Total Depth

Drilling Company
Date Drilled
Drilling Method
Logged By

Geologist

Comments

- '
Borehole / Well No. __“1-87BR (con't.)

Ground Surtface Elevastion
Water Level Encountered
Static

Driller

Helper

Driiling Fiuid

Checked By

Site Manager

CEARP Manager

< o o
,:: NS S

° L) N Lithologic Description
VK [ v /PK

Sampies Collected or
Other Toests

Pertormed

-1 !
i T Recovered 3.0/4.0° = 75%.
| RQD = 2.97/3.0 = 99%.

damp.

-+ 4 Ll SILTSTONE: medium dark

— -t - -
102.0-106.0° SAMPLE,
+ 4+ 4 Recovered 5.0/4.0° = 125%.
RQD = 4.0/5.0" = 80%.

i
v
'l
¥
i

SILTSTONE: medium dark
F grained sand.

1 -110.0° SAMPL
" Recovered 4.4/4.0° = 110%.
RQD = 1.31/4.4’ = 42.05%.

| STONE: same as above, dam

TOTAL DEPTH: |

98.0-101.0": SANDSTONE: same as above;
T 101.0-102.0" CLAYSTONE, SANDSTONE,

very fine-grained sand; damp,

= 102.0-106.0": CLAYSTONE, SANDSTONE,

4+ + 4 to olive black (5 Y 2/1); very fine-

T T TCLAYSTONE, SANDSTONE, SILT-

gray (N 5/0);

gray (N 5/0)

p.

10.0°.

—

of
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Location

Rocky Flats Plant; Landfill Area

LOG
OF
BOREHOLE

Coordinates

N 40355.10 E 22430.99

Borehole. Well No. 42-87

Ground Surface Elevation _5854.05'

Total Depth _ 12.40" Water Level Encountered 2.0'
Statie _1.62' (4/11/8%)

Drilting Company _Bovles Bros, Driller R. Sharp

Date Oritled _June 10, 1987 Helper _L. Merritt

Drifling Method _Hollow Stem Auger - Drilling Fiuid _None

Logged By J.B. Bergman’

Comments

Checked By

Geologist

Site Manager

CEARP Manager

\o
° ®
° : Lithologic Description
gk

Samples Collected er
Other Tests Performed

\

ATV

Q(’ Q"v
- 0

-3

TOPSOIL

0.0-2.0° SAMPLE.
Recovered 0.5/2.0° = 25%.

TOP SOIL: dark yellowish brown (10 YR
4/2); clay rich; abundant roots and

grasses; large gray quartzite cobbles and
pebbles; moist.

VALLEY FILL ALLUVIUM

2.0-4.0°' SAMPLE.
Recovered 0.9/2.0° = 45%.
CLAY: same as above; no vegetation; wet.

4.0-7.4' SAMPLE.

Recovered 2.9/3.4 = 85%.

4.0-6.1" CLAY AND GRAVEL: grayish
orange pink (5 YR 7/2); abundant
quartzite, granite, and schistose gravel,

pebbles, and cobbles; unsorted; angular;
wet.,

ARAPAHOE FORMATION

6.1-6.9": CLAYSTONE: moderate yellowish
brown (10 YR 5/4); trace grayish brown
(5 YR 3/2) stains; trace organics; damp.

7.4-99' SAMPLE.

Recovered 2.5/2.5 = 100%.

CLAYSTONE: olive gray (5 YR 3/2);
abundant moderate brown (5 YR 4/4)

| mottles; trace organics; consolidated;
damp

-]

HNu background =
0.6-0.4.

No readings above
background.

Page —1L ot 2



LOG
OF
BOREHOLE

Location _Rockv Flats Plant; Landfill Area

Coordin;los N 40355.10

E 22430.99

Total Depth 12.40"

Drilting Company _Bovyles Bros.,

ODate Orilted _June 10, 1987

Drilling Method _Hollow Stem Auger

Logged By J.B. Bergman

Comments

Borehole Well No. 42-87
Ground Surfsce Elevation _5854.05"'

Water Lovel Encountered 2.0'

Statie _1.62' (4/11/88)

pDriller _R. Sharp

Helper T. Merritt

Drilling Fluig _JNone

Checkeod By
Geologist Site Manager
CEANP Manager
Samples Coilected or
Lithologic Description Other Tests Performed

R o - L o
L o L -+
-_— - -—
- o -
— - - -~
- R -
R o - -

- L o -
-l e -’
-_ - -
-’ - <
— -’ L ) L J

9.9-12.4 SAMPLE,

Recovered 2.5/2.5° = 100%.
CLAYSTONE: same as above.

TOTAL DEPTH: 1240’

]
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LOG

OF
BOREHOLE
Location Rockv Flats Plant; Landfill Area Borehoie. Well No. 58-87
Coordinates _N 39257.05 E 19431.75 Ground Surface Elevation 5995.10'
Total Depth 32.0° Water Leve! Encountered None
Static _7.20' (4/11/88)
Drilling Company Bovles Bros. pritter _T. High
Date Drilled _November 17, 1987 Heiper _B. Keenev
Drifling Method _Hollow Stem Auger Drilling Fluid _Npone
Logged By R, Treat ) Checkeod By
Geologist - "$ite Manager
= CEARP Manager
Comments
< N 90
: :. Qe Samples Collected or
) e 0 €§ Lithologiec Description Other Toests Performed
Q¢ ~ Q’A
= 0 T —
T lobor . TOPSOIL
o HNu background=0.0.
0.0-2.0° SAMPLE. OVA background =
Recovered 1.2/2.0° = 60%. 0.0.
0.0-0.25’: TOP SOIL: dusky brown (5 YR | Ludlum background
2/2) silty sand (3.0-2.5 @); numerous roots; = 0.

scattered gravel; weakly cemented; moist.

ROCKY FLATS ALLUVIUM

0.25-1.20m GRAVEL AND CLAYEY
SAND: moderate brown (5 YR 4/4) to
light brown (5 YR 5/6) and moderate
reddish brown (10 R 4/6); moderately
cemented; gravel, 4.50 mm and as small as
0.55 mm; subrounded and rounded and
subangular; noted cobbles; sand ranges
(3.0-2.5 @) up to (0.5-0.0 @); well sorted;
light; moist.

2.0-40° SAMPLE.

Recovered 0.3/2.0" = 15%.

SAND AND GRAVEL: light brown (5 YR
6/4) and light brown (5§ YR 5/6) to mod-
erate brown (5 YR 4/4); rounded, sub-
rounded, and subangular; well sorted, 0.50
mm to 5.0 mm with scattered cobbles;
moderately cemented to weakly cemented;
moist.

4.0-7.0° SAMPLE. 17.0-19.5" Readings
Recovered 0.4/3.0 = 13%. on core: HNu: 112;
SAND AND GRAVEL: pale yellowish | OVA: 2.l

brown (10 YR 6/2) to light brown (5 YR
6/4); several cobbles; soils appearing as
above; light moist.
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Locatiwwa _Rocky Flats Plant; Landfill Area

Coordinates

LOG
OF
BOREHOLE

Total Depth

Water Level

Drilling Company
Date Drilled

Driller

Borehole/Well No.
Ground Surface Elevation

58-87 (con't.)

Encountered

Static

Heiper

Drilling Method

Drilling Filuid

Logged By

Checked By

Comments

Geologist

Site Manager

CEARP Manasger

Lithologic Description

Sampilies Collected or

Other Tests Performed

7.0-9.5° SAMPLE,

[ Recovered 0.2/2.5 = 8%.

| GRAVEL: one subangular, quartzite
gravel.

[ 9.5-12.0' SAMPLE,

_ Recovered 0.0/2.5 = 0%.

Cuttings indicate sand and gravel as

- noted in previous runs.

12.0-14.5' SAMPLE,

Recovered 0.2/2.5 = 8%.

CLAYEY SAND AND GRAVEL: light
brown (5 YR 6/4) to (5 YR 5/6); fine-
grained sand (2.5-2.0 @) weakly cemented;
poorly sorted; subangular and subrounded
gravel; moist.

14.5-17.0° SAMPLE,
Recovered 0.4/2.5" = 16%.
CLAYEY SAND AND GRAVEL: moder-

ate brown (5 YR 6/4) to light ‘brown (5
YR 5/6); poorly sorted sand; fine-grained

. (2.5-2.0 @) with small gravel and scat-

tered, large (5.25 mm) cobbles; weakly to

- moderately cemented; moist.

- 17.0-19.5° SAMPLE.

Recovered 1.4/2.5 = 56%.
CLAYEY SAND: varying brown as stated

| above; slightly clayey; weakly cemented;

poorly sorted; fine- to medium-grained
sands and gravel (ranging from 0.75 to 25
mm); subrounded; rounded with few
subangular.

O

27.5-29.5’: Readings

on core: HNu: 5.5;

29.5-32.0": Readings
in augers: HNu: 105;
OVA: 50.

]

VA: 0.0.

Page
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Location Rocky Flats Plant; Landfill Area

LOG
OF
BOREHOLE

Borehoie/Well No. S8-87 (con't.)

Ground Surface Elevation

Encountered

Static

"Site Manager

Coordinates

Total Depth Water Level

Drilling Company Dritler

Date Drilled Helper

Drilling Method Drilling Fluid

Logged By Chesked By
Geologist :

Comments

"CEARP Manager

ﬁ
- -
- L o
- -
- -
— -y -
- L od
- -
- -
- L
e L ] <>
-’ -~
- -
- -~
-’ L o
— -l -
- R
L o -
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= o
——

Lithologic Description

Samples Collected or
Other Tests Performed

S ———————————— —————————
s e e

19.5- ' SA

T Recovered 1.5/2.5" = 60%.

19.5-20.5> SAND AND GRAVEL: light
T brown (5 YR 5/6) to moderate yellowish
brown (10 YR 5/4); poorly sorted sand
T (2.0-2.5 @) to (0.5-00 @) with gravel
ranging 0.75 mm to 2.75 mm; subrounded;
rounded; weakly cemented; moist.
20.5-21.0 SANDY CLAY: light brown (5
YR 6/4); few scattered gravel; fine- and
1 medium-grained sands; low plastic; moist.

-

ARAPAHOQE FORMATION

T 22.0-24.5° SAMPLE,

Recovered 0.0/2.5 = 0%.

Cuttings indicate weathered sandy clay-
4 stone with gray and brown fine-grained
sand.

24.5-27.0° SAMPLE.
4+ Recovered 0.0/2.5 = 0%.

<+ 27.0-27.5° SAMPL
Center bit drill .

27.5-29.5° SAMPLE.

Recovered 2.0/2.0 = 100%.

L SANDY CLAYSTONE: dark yellowish or-
ange (10 YR 6/6) to moderate yellowish
4 brown (10 YR 5/4) and light gray (N
7/0); fine-grained sand (3.0-2.5 @); low to
4+ medium plastic; massive; severely oxide
(Fe) stained; moist.
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LOG

OF
BOREHOLE
Locaton _Rocky Flats Plant; Landfill Area Borehole/Well No. __38-87 (con't.)
Coordln‘uos Ground Surface Elevation
Total Depth Water Level Encountered
Static
Driling Company Driller
Date Drilled Helper
Drilling Method Dritling Fluid
Logged By Checked By
Geologist Site Manager
CEARP Mansger
Comments
Sempies Colloctod or
Lithologic Description Other Tosts Performed

- |

T T T 29.5-32.0° SAMPLE,

Recovered 2.5/2.5 = 100%.

CLAYEY SANDSTONE: light gray (N
7/0) to medium light gray (N 6/0);
slightly to moderately oxide (Fe) stained;
massive; low plastic; weakly to moder-

T T T ately cemented; fine-grained sand (2.5-2.0
— - - - g); mOiSt.

4 4L 4 . TOTAL DEPTH: 32.0".

- - -t

- - -
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LOG

OF
BOREHOLE _
Location Rocky Flats Plant; Landfill Area Borehole/Well No. _39-87
Coordinates N _39257.06 E 19431.75 Ground Surtace Elevation 5992.90'
Totai Depth 26.0' Water Level Encountered QNone
Statie _15.05' (4/11/88)
Orilling Company Bovles Bros. . Driller _R. Sharp
Date Drilled November 20, 1987 Helper L. Merritt
Drilling Method Hollow Stem Auger . Dritling Fluia None
Logged By J. Bacchus Checked BY
Geologist Site Manager
CEARP Manager
Commaents
Sampies Collected or
Lithologic Description Other Tests Performed
= R FLATS ALLUVIUM ~ HNu background =
= - . 2.0-3.0.
- 0-2.0° SAMPLE, OVA background =
 Recovered 1.4/2.0° = 70%. 1.8.

CLAY: dark vyellowish brown (10 YR _
- 4/2), large angular quartzite Cclasts, 0.0-2.0’: Readings on
ks coarse-grained sand; pockets of caliche; core: HNu: 1.6; OV A:

" moist. 40.0; Ludlum: 0.
5 ! .
0-4.0° SAMPLE 2.0-4.0: Readings on
i /_ Recovered 1.1/2.0° = 55%. core: HNu: 1.5; OVA:
CLAY: same as above except wood in the | 20.0; Ludlum: 0.
. shoe.
4.0-5.0’: Readings on
| 4.0-5.0° SAMPLE, core: HNu: 1.3; OV A:
Recovered 0.4/1.0 = 40%. 0; Ludlum: 0.
L WOOD: dusky brown (5 YR 2/2); frayed.
10 8.0-10.5": Readings on
- - 5.0-8.0° SAMPLE core: OV A: 29.0;
Recovered 0.0/3.0° = 0%. Ludlum: 0.
8.0-10.5° SAMPLE 8.0-9.3" Readings in
" Recovered 1.3/2.5 = 52%. augers: OV A: off
8.0-8.3": WOOD: same as above. scale.
> 8.3-9.3: CLAY: dusky yellowish brown (10
/ YR 4/2), caliche, wood; sand, moist. 10.5-11.8": Readings
" on core: OVA: 1.2;
15 / 10,5-13.0' SAMPLE. Ludlum:0.
/' Recovered 1.3/2.5 = 52%.
L 10.5-11.3" CLAY: same as above except 10.5-11.8": Readings
/ the sample contains small cobbles, moist. in augers: OVA off
L 11.3-11.8" CLAY: light olive gray (5 Y scale.
/ 5/2), mottied with dark yellowish orange
L (10 YR 6/6) large subrounded pebbles, 12.8-14.9": Readings
moist. on core: OV A: 40;
/ L Ludlum: 0.
20 Total depth measured 12.8°. Adjust depth.
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LOG

OF
BOREHOLE
Location _Rocky Flats Plant: Landfill Area Borehole/Well No. __59-87 (con't.)
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 Mansger
Comments
S Q‘.. Samples Collected or
Q.Q. § Litholiogic Description Other Tests Performed
2-
12.8-15.3’ SAMPLE, , .
- Recovered 2.1/2.5" = 84%. 15.3-17.8": Readings
12.8-13.0": SAND: light olive gray (5 Y on core: OVA: 13;
- 5/2), large rounded pebbles, moist. Ludlum: 2.
13.0-14.9”: SAND: light brown (5 YR 5/6); , .
- coarse-grained; mottled with pale yellow- 17.8-20.5’: Readings
ish orange (10 YR 8/6) immature sand, on core: OVA: L.§;
" high amount of k-feldspar and large-an- Ludlum: 5.
25 | gular quartz, small angular cobbles of . .
quartzite, some clay; moist. - 20.5-23.0" Readings
e on core: OV A: 6.8;
15 3“78’ SAMPLE ( - Ludlum: 0.
+ + 4+ Recovered 1.8/2.5 = 72%. / ’ 'o- . .
SAND: same as above. 23.0-25.5" Readings
1 1 1 on core: OV A: 3.8;
!7 &'ZQ 5’ SAMPLE Ludlum: 0.
+ + <+ Recovered 1.8/2.5° = 72%.
30 1l 1 1 SAND; same as above.
ARAPAHOE FORMATION
i 1l 1 20.5-23.0° SAMPLE,
7 Recovered 3.5/2.5° = 140%.
CLAYSTONE: light olive gray (5 Y 5/2)
T T T mottled with dark yellowish orange (10
1 1l 1 YR 6/6); sandy; blocky structure.
3 1 L 1 23.0-255 SAMPLE,
Recovered 2.8/2.5 = 112%.
+ <+ 4 CLAYSTONE: same as above.
-+ -+ -+ TOTAL DEPTH: 26.0’.
40
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LOG

OF
BOREHOLE
Ltocation _Rockv Flats Plant: Landfill Area Borehols. Well No. 60-87
Coordinastes N _39951.63 E 19938.52 Ground Surface Elevation _5984.03'
Total Deptn _32.0° Water Level Encountered 19.3'
; Static (4/11/88)
Drilling Company Bovles Bros, Drilter T, High

Date Drilled Novemher 19, 1987

Drilling Method Hollow Stem Auger

Logged By R, Izgast —
eologis

Comments

Orilling Fluid
Checked BY

Helper R. Kgenev

None

Site Manager

CEARP Manager

b/

r

Qo
.\

Lithologic Description

Samples Collected eor
Other Tests Performed

:*

Q
Og ' ”
- Q

- 20

\\\\\\,\,\\\\\’\’“ :

k]

L)

AN

ROCKY FLATS ALLUVIUM

0.0-2.5 SAMPLE

Recovered 1.2/1.5" = 48%.

GRAVEL AND SANDY CLAY: dusky
brown (5 YR 2/2) to dark yellowish
brown (10 YR 4/2) and moderate brown
(5 YR 3/4); gravel ranging 0.25 mm up to
cobble size, angular, subangular, and sub-
rounded; weakly cemented; moist.

2.5-4.0° Center bit drill.

4.0-7.0° SAMPLE.

Recovered 0.4/3.0° = 13%.

SAND AND GRAVEL: light brown (5 YR
5/6); slightly silty; gravel to 4.75 mm,
subrounded, subanguliar, much of
quartzite composition; sand ranging (3.0-
2.5 @) to scattered (2.0-1.5 @) weakly
cemented, moist.

7.9-9.5 SAMPLE,
Recovered 0.0/2.5" = 100%.
Cuttings indicate same materials as above.

9.5-10.5° SAMPLE,

Recovered 0.6/1.0° = 60%.

SAND AND GRAVEL: light brown (5§ YR
6/4) to moderate brown (5 YR 4/4) with
angular and subangular gravel; range 0.25
mm to 2.75 mm with well sorted sand
(2.5-2.0 @) to (0.5-1.0 D); slightly clayey;
weakly cemented; moist.

0.3.

0.0.

HNu background

OVA background

———

Ludlum background

= 0.0.

10,5 Readings in
augers: OVA: 3.5;
HNu: 210.
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Location _Rocky Flats Plant; Landfill Area

LOG
OF
BOREHOLE

Borehocie, Well No.

60-87 (cont'd.)

Coordinates

Total Depth

Ground Surface Elevation

Water Level Encountered

Static

Drilting Company Driller

Date Drilted Helper

Drilling Method Drilting Fiuld

Logged By Checked By

Geologist Site Manager
CEARP Manager

Commaents

Sampies Collected eor

— 25

35

Lithologic Description

Other Tests Performed

—

10.5-12.0° SAMPLE.
F Recovered 0.7/1.5" = 47%.
SAND AND GRAVEL: same as above.

Recovered 1.2/2.5 = 48%.

SAND AND GRAVEL: moderate brown
(5 YR 4/4) to pale yellowish brown (10
YR 6/2) and light brown (5 YR 6/4); well

g
e

/. sorted sand; poorly sorted gravel with

0.25 mm to 3.25 mm; slightly clayey;

/ weakly cemented; very moist at 12.5° to

L light moist.

L 145-17.0° SAMPLE.
Recovered 0.4/2.5" = 16%.

L. SAND AND GRAVEL: same as above.

~ 17.0-19.5° SAMPLE.

Recovered 2.5/2.5" = 100%.

F 17.0-186° CLAYEY SAND: moderate
yellowish brown (10 YR 5/4) to light

e
L

'y
¥

4
)

'y
L}

gray (N 7/0); sand range (3.0-2.5 @) some
coarser-grained.; low plastic; moderately
cemented; moist.

18.6-19.5: SAND: light brown (5 YR 5/6)
fine to coarse-grained; slightly clayey;
] ranging (2.5-2.0 @ to 0.5-1.0 @) with some
small size scattered gravels; weakly ce-
4+ mented; very moist to wet at 19.3".

T 19.5- : MP

Recovered 0.7/2.5° = 34%.

- SAND: light brown (5 YR 6/6) with (1.0-
0.5 @) and finer-grained; weakly to non-
- cemented; poorly sorted; wet.

-

22.0: Readings in
augers: HNu = 3.2;
OVA = 9.5.

=
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Location Rockv Flats Plant:; Landfill Area

LOG
OF
BOREHOLE

Coordinstes

Totat Depth

Water Level

Driiling Company
Date Drilled

Driller

Borehol!s Well No.
Ground Surface

60-87 (cont'd.)

Elevation

Static

Encountered

Helper

Drilling Method

Logged By

Dritling Fluid
Checked By

Comments

Geotlogist

$ite Manager

CEARP Manager

Lithologic Description

Sampies Collected eor
Other Tests Performaed

——
s

-~

22.0-24.53° SAMPLE.

Recovered 2.5/2.5 = 100%.

22.0-24.3": SAND : light brown (5 YR 6/6)
sand (2.0-1.5 @) with occasional scattered
gravel, subangular, subrounded, non to
weakly cemented, wet.

24.3.24.5: CLAYEY SAND: moderate
brown (5 -YR 4/4) with (3.0-2.5 @) to
scattered (2.0-1.5 @) moderately cemented:
poorly sorted; very moist.

24.5-27.0° M

Recovered 0.4/2.5 = 16%.

CLAY: dark yellowish orange (10 YR
6/6) pale yellowish brown (10 YR 6/2)
with blotches of dusky brown (S YR 2/2)
to medium gray (N 6/0) and light gray (N
7/0); sandy; low to medium plastic; sand
(2.5-2.0 @) small quartzite gravel to 0.75
mm; moderately cemented; moist.

27.0-29.0° SAMPLE.

Recovered 1.1/2.0° = 55%.

27.0-27.2: CLAY: pale yellowish brown
(10 YR 6/2) to dark yellowish brown (10
YR 4/2); slightly sandy; fine-grained
sand:; sand (2.5-2.0 @) moderately (Fe) ox-
ide stained; medium plastic; moderately
cemented; moist.

————
————
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LOG
OF
BOREHOLE

Locatior Rockv Flats Plant; Landfill Area
Coordinates

Total Depth

Drilling Company
Date Drilled
Drilling Method
Logged By

Geologist

Commaents

Borehole Weil No. __60-87 (cont'd.)

Ground Surface Elevation

Water Level Encountered

Static

Driller

Helper

Dritling Fluid

Checkod BY

" Site Mansger

CEARP Manager

Samples Collecteod or

Lithologic Description Other Tests Poerformed

e

+ L 4 27.2-28.1: CLAYSTONE: 1i

sandy; weathered; moist.

— - - L

29.0-31.0° SAMPLE,
<+ + + Recovered 0.0/2.0° = 0%.

T T T 31.0-32.0 SAMPLE.
Recovered 1.5/1.0° = 150%.

— -~ -> - mOiSt'
<4 4 4 TOTAL DEPTH: 32.0'.
- -~ -
- L o -

+ 4 4 ARAPAH FORMATION

YR 5/6) to predominantly light olive gray
1 1l 4 (5 Y 6/1); moderately oxide (Fe) stained;
blocky and layered: massive; medium to
4 + 4 highly plastic; fine-grained; slightly

+ + T CLAYSTONE: dark gray (N 3/0) with
lignite seams: massive; moderately ce-
T mented; blocky; highly plastic; weathered;

]

ght brown (5
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LocaNoA

Coordinates
Totai Depth

Rocky Flats Plant; Landfill Area

LOG
OF
BOREHOLE

N _39881.26 E 19974.80

Water Level

Borehole. Well No. 61-87

Ground Surtace Elevation _25984.00'

Encountered _19.3"'; 21.3"'

Statie 10.95' (4/11/88)

$ite Manager

CEARP Manager

Sampies Coliected eor
Other Tests Performed

Drilling Company _Bovles Bros. Driller S. Bradfield
Date Drilled _November 24, 1987 Heiper P, Mesa
Orilting Method _Holloy Stem Auger Drilling Fluid _Nope
Logged By J. Bacchus Checked By

Geologist
Comments

e
°O g f: Lithologic Description
9 A

RTIFICI Fl DISTUR

| 0.0-2.0' SAMPLE.

Recovered 1.5/2.0° = 75%.

0.0-1.1> CLAY: dusky yellowish brown
(10 YR 2/2); large angular clasts of
quartzite; sand; roots; no HCI reaction;
moist.

1.1-1.5° CLAY: same as above except
dark reddish brown (10 YR 3/4); dry.

-3

2.0-40° SAMPLE,

Recovered 1.8/2.0° = 90%.

2.0-2.7: CLAY: same as above.

2.7-3.8° GRAVEL: pale reddish brown
(10 R 5/4); clasts are supported by fine-
to coarse-grained sand; no HCl! reaction;
dry.

4.0-6.0° SAMPLE.
Recovered 1.9/2.0° = 95%.
GRAVEL: same as above.

ROCKY FLATS ALLUVIUM

6.0-8.0° SAMPLE,

Recovered 1.8/2.0° = 90%.

SAND: light brown (5 YR 5/6); fine-
grained; large angular pebbles; coarse
sand; silt: clay; no HCI reaction; slightly
moist to dry.

8.0-10.0° SAMPLE.
Recovered 1.3/2.0’ = 65%.
SAND: same as above except moist.

HNu Background=0.4

OVA Background=0.2

0.0-1.5: Readings on
core: HNu = 0.4;
OVA = 0.2; Ludlum =
0.

2.0-3.8": Readings on
core: HNu = 0.6;
OVA = 0.4; Ludlum =
1.

4.0-5.9": Readings on
core: HNu = 0.6;
OVA = 3.0; Ludlum =

[

6.0: Readings in
breathing zone: Hnu
= 0.6; OVA = 0.6.

6.0": Readings in
augers: HNu = 4.0;
OVA = 30.0.

6.0-7.8': Readings on
core: HNu = (0.6;
OVA = 0.8; Ludium =
1.

8.0-9.3: Readings on
core: HNu = 0.6;
OVA = 0.5; Ludlum =
2.
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LOG
OF

BOREHOLE

Location Rocky Flats Plant; Landfill Area
Coordinates

Total Depth

Dritling Company
Date Orilled

Driliing Method

Borehole  Well No. _61-87 (cont'd.)

Ground Surface Elevation

Water Leve! Encountered

Static

Driller

Helper

Drilling Fiuid

Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments

Lithologic Description

Sampies Collected eor
Other Tests Performed

10.0-12.0° SAMPL
 Recovered 0.8/2.0° = 40%.
SAND: same as above. R Lt

12.0-14.0' SAMPLE, -~
- Recovered 2.2/2.0° = 110%.

SAND: pale olive (10 Y 6/2) mottled
" dark yellowish brown (10 YR 4/2) and
light brown (5 YR 5/6); small angular
[ cobbles, angular pebbles: coarse- and fine-
| grained sand: micaceous: very slight HCI
reaction: moist.

i /

’/

-

14.0-16.0° MP

L Recovered 1.3/2.0° = 65%.

SAND: light brown (5 YR 6/6); clay an-
L gular pebbles; small angular cobbles; no

HCI reaction; slightly moist to dry.
r

16.0-18.0° SAMPLE.
" Recovered 2.1/2.0° = 105%.
SAND AND SILT: moderate brown (5
YR 4/4); fine-grained sand; coarse sand;
_angular pebbles; small angular cobbles; no
HCI reaction; moist.

4 18.0-20.0' SAMPLE.
—— p + . Recovered 1.8/2.0° = 90%.
35 T 180-193: SAND AND SILT: same as
4 + + above.

19.3-19.8" SAND: moderate brown (§ YR
= 4/4); grains are well rounded: some clay;
some angular pebbles; wet.

ﬁ
10.0-10.8": Readings
on core: HNu = 0.6;
OVA = 0.2; Ludlum =
0.

12.0-14.0 Readings
on core: HNu = 0.4;
OVA = 0.6; Ludlum =
2.

14.0-15.3 Readings
on core: HNu = 0.8
OVA = 1.0: Ludlum =
1.

16.0-18.0": Readings
on core: HNu = 0.4;
OVA = 0.6; Ludlum =
0.

18.0-19.8": Readings
on core: HNu = 0.4,
OVA = 0.6; Ludlum =
0.

20.0-21.8": Readings
on core: HNu = 0.4;
OVA = 1.2: Ludlum =
0.

22.0-22.6": Readings
on core: HNu = 0.4;
OVA = 0.8; Ludlum =
1.
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LOG
OF
BOREHOLE

Location _Rockv Flats Plant; Landfill Area

Coordinates
Totai Depth

Dritling Company
Date Driltled

Drilling Method
Logged By

Geociogist

Comments

Borehols Well No. _61-87 (cont'd.)

Ground Surtace Eievation

Water Level Encountered

Static

Driller

Heiper

Dritting Fiuid

Checkod By

Site Manager

CEARP Mansger

< Y (J

Qg Qe K Samplies Collected eor
® & q *
o 0 R4 .’&* Lithologic Description Other Tests Pertormed

20.0-22.0° SAMPLE.
+ + <+ Recovered 1.8/2.0" = 90%.

(10 YR 6/6); clay; moist.

coarse sand; clay; wet.

— T T T 220240 SAMPLE.
Recovered 0.6/2.0° = 30%.

GRAVEL: same as above.

24.0-26.0° SAMPLE.

No recovery.

4 L 1 260-280° SAMPLE.

No recovery.

28.0-29.0° SAMPLE.

T T T 29.0-31.0° SAMPLE.
Recovered 2.0/2.0° = 1007

YR 6/6); dense; moist.

- - -
T T T
-4( - e
-t - -

20.0-21.3: CLAY: light olive gray (5 Y on core:
T T+ + 5/2); mottled with dark yellowish orange

T T 4+ 21.3-21.8® GRAVEL: dark yellowish or- . .
ange (10 YR 6/6); small angular cobbles; 31.1-33.1: Readings

ARAPAHOE FORMATION

No recovery. Drilled with center bit.

CLAYSTONE: light olive grav (3 Y 5 In
stained with dark yellowish orange (10

29.0-31.0": Readings
HNu = 36;
OVA = 0.8; Ludium =
0.

on core: HNu =
120.0; OVA = 0.4;
Ludlum = 0.

331-34.1: Readings
on core: HNu = 40;
OVA = (0.4: Ludlum =
0.
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Lt0OG

QF
BOREHOLE
Location Rockv Flats Plant; Landfill Area Borehole Well No. _61-87 (cont'd.)
Coordinstes Ground Surface Elevation
Total Depth Water Lavel Encountered
Static
Drilling Company Dritler
Date Drilled Heiper
Drilling Method Drilling Fluld
Logged By Checkeod By
Geologlist $ite Manager
CEARP Manager
Comments
&
Q Sampies Collected or
°o Lithologic Description Other Tests Pertormed
_ —— —
Total depth measured 31.1°. Adjust depth.
- -n -
1,1-33.1' SAMPLE.
i " T Recovered 2.0/2.0°' = 100%.
i i CLAYSTONE: same as above.
- L 3 -y
1 1 1 33.1-34.1° SAMPLE.
Recovered 1.0/1.0° = 100%.
—_— 1 L 1 CLAYSTONE: same as above.
4+ + 4 TOTAL DEPTH: 34.1
CP <P -
- ~P Ar
- - -
1- - 1-
—— {- L -
- ] -
-— - 4-
- il

Page 4

ot




LOG

OF
BOREHOLE
Locatiop _Rockvy Flats Plant; Landfill Area Borehols, Well No. 62-87
Coordinates N 39821-22 E 19999-70 Ground Surfsce Elevation 5984-16'
Totas!l Deptn _30.0' Water Level Encountered _16.5'
Statie 11.50' (4/1188)
Drilling Company _Rovles Bros. Dritler T. High
Date Driltled _November 24, 1987 Helper _DB. Keeney
Drilling Method _Hollow Stem Auger Dritling Fluid _None
Logged By R.T. Treat Checked By
Geologist Site Manasger
CEARP Manager
Comments
< g \o
Q‘ :. ° Samples Collected or
) ° Q Lithologic Description Other Tests Performed
Q Q o\ v/ &*
—— 0 m—— = S———————
= I RTIFICIAL FI I BED HNu Background=0.3
= OV A Background=0.0
= 0.0-2.9° SAMPLE. Ludlium background
Recovered 1.3/2.0° = 65%. = 0.0

CLAY: light brown (5 YR 5/6) to
moderate brown (5 YR 4/4) with grayish | 9.5": Readings in
brown (5 YR 3/2) blotches; fine-grained | augers: HNu = 75;
sand (3.0-2.5 @); small size gravel | OvVA = 185.

| subrounded and rounded; some minor

fragments of claystone; low plastic; | 9.5-10.5: Readings

-

. weakly cemented; moist. on core; HNu = 4.5;
OVA = 12.5; Ludlum
- 2.0-4.0° SAMPLE. = Q.

Recovered 0.3/2.0’ = 15%.
 CLAY AND GRAVEL: slightly sandy; | 10.5-11.9 Readings
moderate brown (5 YR 3/4) to varying | on core: HNu = 0;

F light brown (5 YR 5/6) to grayish brown | OVA = 8.5; Ludlum =
(5 YR 3/2); sand ranging from 3.0-3.5 @ | 0.

" to 1.0-0.5 ©: rounded and subrounded
gravel; subangular gravel of quartzite | 145: Readings in
composition; scattered cobbles; weakly augers: HNu = 0;
cemented; poorly sorted; low plastic; | OVA = 1,000+.
moist.

ROCKY FLATS ALLUVIUM

4.0-7.0° SAMPLE.

L. Recovered 0.0/3.0" = 0%.

SAND AND GRAVEL: varying brown;
slightly clayey; fine- to medium-grained
sand; some scattered cobbles; poorly
" sorted; weakly cemented; moist.
Description based on cuttings.

=

7.0-8.0° SAMPLE.
- Center bit used.
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Location

Rockv Flats Plant: Landfill Area

LOG
OF
BOREHOLE

Coordinates
Total Depth

Water Level

Drilling Company

Date Drilled
Drilling Method

Logged By

Comments

Driller

Borehole. Well No.

Static

62-87 (comnt'd.)

Ground Surface Elevation

Encountered

Heilper

Drilling Fluid

Checkoed BY

Geologist

Site Manager

CEARP Manager

Lithologic Description

Sampies Collected or
Other Tests Performed

o

35 7

L

L i
v L

i
1

8.0-9.5' SAMPLE.
 Recovered 0.0/1.5 = 0%.

- 9.5-10.5° SAMPLE.

Recovered 1.3/1.0° = 130%. .

- SAND AND GRAVEL: light brown (5

YR 6/4 and 5 YR 5/6). quartzose gravel
(0.2 mm to 2.75 mm); few cobbles; slightly
calcareous sand (3.0-2.5 @ to 1.0-0.5 Q).
weakly cemented: moist.

10.5-12.0° SAMPLE.

Recovered 1.4/1.5 = 93%.

SAND AND GRAVEL: slightly clayey;
otherwise as stated in previous run.

12.0-14.5° SAMPLE.

Recovered 2.2/2.5 = 88%.

12.0-12.4° CLAYEY SAND: light gray (N
7/0) to varying light brown (5 YR 6/4);
fine-grained sand (3.0-2.5 @); moderately
cemented; moist.

12.4-14.2"™ SAND AND GRAVEL:
moderate brown (5 YR 4/4) to varying
lighter brown (5 YR 5/6 and 5 YR 6/4);
sand ranging from 2.0-1.5 @ to 0.0-0.5 &;
gravel ranging 025 mm to 250 mm;
gravel subrounded, subangular, with few
angular; weakly cemented; well sorted;
moist.

30.0: Readings in
augers: HNu = 0;
OVA =75,

e——
———
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Locatton Rockv Flats Plant; Landfill Area

LOG
OFf
BOREHOLE

Coordinites

Total Depth

Water Level

Drilting Company

Driiter

Date Drilled

Ground Surface

Borehole Well NoO.

Encountered

Static

62-87 (cont'd.)

Eievation

Drilling Method

Helper

Drilling Filuid

Logged B
Y Checked By
Geologist $ite Manager
CEARP Manager
Comments
ss <« \.
Qe .Q és.. i Samples Coliected eor
o O thologic Description Other Tests Pertormed

L od -~ -

- - -
s - -
- - -r-
- - L od

14.5-17.0° SAMPLE.

Recovered 2.1/2.5" = 84%.

SAND: moderate brown (5 YR 4/4) to
some light brown (5 YR 5/6); slightly
clayey; sand ranging from 3.0-2.5 @ to
scattered 1.5-1.0 @; some scattered gravel;
weakly to non-cemented; very moist to
wet at 16.5-16.7°, then moist below.

17.0-19.5° SAMPLE.

Recovered 2.5/2.5’ = 100%.

SAND: light brown (5 YR 5/6) to pale
yellowish brown (10 YR 6/2) with light
gray (N 7/0); fine-grained sand (3.0-2.5
@); non to weakly cemented; poorly sorted
sand; rounded; slightly clayey to very
clayey streaked; wet to very moist.

19.5-22.0°' SAMPLE.

Recovered 2.5/2.5" = 100%.

19.5-21.0° CLAY: light gray (N 7/0)
with some pale yellowish browns (10 YR
6/2); highly plastic, moderately cemented:
slightly sandy (3.0-2.5 @) moist.

21.0-22.0: SAND: moderate brown (5 YR
4/6); scattered gravel: fine- to medium-
grained sand ranging from 2.5-2.0 @ to
2.0-1.5 @: weakly cemented: very moist.

———
—

Jj
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LOG
OF
BOREHOLE

Location Rockv Flats Plant; Landfill Area

Coordinktes
Total Depth

Borehole Well No. _62-87 (cont'd.)

Ground Surface Elevation

Water Level Encounterad

Static
Drilling Company Drilter
Date Drilled Heiper
Drilling Method Drilting Fluid
Logged By Checked By
Geoalogist Site Manager
CEARP Manager
Comments
Samplies Collected eor
Lithologie Description Other Tests Performed

22.0-24.5° SAMPLE.
+ + 4+ Recovered 2.5/2.5" = 100%.

- P L o brown (5 YR 5/6); fine';

T+ + 4+ O to 0.5-1.0 @; small gravel
to cobble size); weakly to
well sorted sand and gravel;
22.5-24.5: SANDY CLAY:

YR 6/1); fine-grained san
4 4 4 plastic; moist.

i L 1 24.5-26.5 SAMPLE.
Recovered 2.0/2.0° = 100%.
4+ 4 4 24.5-26.3": SANDY CLA

plastic; moist.

- -’ -~

26.3-26.5: CLAYSTONE:
yellowish brown (10 YR

e ol ->~ L o
-~ -~ -

———— - -~ -

26.5-27.5° SAMPLE.
+ -+ 4+ Recovered 1.5/1.0° = 150%.

+ <4 <= moist.

22.0-22.5: SAND AND GRAVEL: light

coarse-grained sand ranging from 2.0-1.5

(5 YR 5/6) and light brownish gray (5

moderately cemented; low

brown with gray; fine-grained sand (3.5-
—— + + 4+ 3.0 @), moderately cemented; medium

ARAPAHOE FORMATION

brown (5 YR 5/6); medium plastic;
moderately cemented; weathered; moist.

CLAYSTONE: varying brown and gray
-+ + < streaks; moderately oxide  stained;
moderately cemented; blocky; weathered;

- ]

medium-, and

{(0.25 mm and
non-cemented;
wet.

light brown

d (3.0-2.5 9y

to medium

Y: varying

varying dark
4/2) to light
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Location Rocky Flats Plant;

OF
BOREHOLE

Landfill Area Borehoie Well No. _62=-87 (cont'd.)

Coordinates

Ground Surface Elevation

Total Depth

Water Level Encountered

Static
Drilting Company Driller
Date Orilled Helper
Driliing Method Orilting Filuid
Logged By Checkod By
Geologist “Site Manager
CLARP Wanager
Comments
< N ¢
€5/ e ‘,‘\: Samples Collected or
QO‘. AR o8 Lithologie Description Other Tests Performed

e et et e~

| 27.5-28.5° SAMPLE.

Recovered 1.0/1.0° = 100%.
CLAYSTONE: pale yellowish brown (10

YR 6/2) to pale brown (5 YR 5/2) and
medium light gray (N 6/0); slightly sandy;
fine-grained: moderately cemented; highly

—_— <+ <+ + 28.5-30.0° SAMPLE.

+ 4 4 plastic; blocky; weathered: moist.

T T + CLAYSTONE: gray and brown:
moderately to slightly oxide stained:
T T T massive: medium plastic: blocky:
weathered: moist.
- > - -
TOTAL DEPTH: 30.0°
-> - - .
—— - L 4 -
- - -
- - -
- L -
- - -
——— - - -
- - -
- - L ad

Recovered 1.5/1.5" = 100%.
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LOG
OF
BOREHOLE

Location _Rocky Flats Plant; Landfill Area Borehole. Well No. §3-87
Coordinates _N 39738.07 E 20040.50 Ground Surface Elevation _5985.42'
Total Depth 30.0' Water Level Encountered 14.0'
Static 13.56' (4/11/88)
Orilling Company _RBovles Bros. Driller _S, Bradfield
Date Drilled Novembe.r 30-Decemb6r l, 1987 H.'p.( P, Mesa
Drilling Method _Hollow Stem Auger Drilling Fiuid None
Logged By R.T. Treat Checked By
Geologist $ite Manager
CEARP Manager
Comments
<® \ ®
e/ o /80 Samples Collected or
) o . ° é‘: Lithologic Description Other Tests Performed
g w O.‘“
EpY ARTIFICIAL FILL/DISTURBED HNu Background=0.4
' pd
ﬁaﬁ : - OVA Background=0.0
:.Q-—év‘ 0.0-2.0° SAMPLE. Ludlum background
'S—:f"  Recovered 0.4/2.0° = 30% = 0.0
GRAVELLY CLAY: dusky yellowish
T - brown (10 YR 2/2) to light brown (5 YR | 0.0-0.4 Reading on
-—“’f;é;" 5/6); asphalt and cobbles on or near sur- core; Hnu =0; OVA

- i }*%
N

NN NRNRY

¥

face; slightly sandy gravel; gravel sub-
rounded to rounded; 0.50 mm to cobble
size, poorly sorted sand; weakly cemented;
moist.

2.0-4.0 SAMPLE.
Recovered 2.0/2.0° = 100%.

CLAY AND GRAVELS with small
amount of claystone and small asphalt
fragments noted; moderate brown (5 YR
3/4 and 5 YR 4/4) to light brown (5 YR
5/6 and 5 YR 6/4); gravel (3.75 mm) with
scattered cobbles; poorly sorted sand and
gravel, small amount of claystone; small
amount asphalt fragments: moderately
cemented; low to medium plastic; moist.

4.0-6.0° SAMPLE.

Recovered 0.0/20.=0%.

6.0-8.0° SAMPLE.
Recovered 1.3/2.0° = 65%.

6.0-6.5° CLAY AND GRAVEL:
above.

same as

= 1.4; Ludlum = 0.

2.0-4.0: Readings on
core; HNu = 0; OVA
= 0.8; Ludlum = 0.

6.0-7.3": Readings on
core: Hnu = 0; OVA
= 12.0; Ludlum = 0.

8.0

eading in
HNu =0;

g
VA 1000+

ON

00

.0-9.6> Readings on
core: HNu = 7.5;
OVA = 52; Ludlum =

e

10.0-10.5%
on core:
OVA =
0.

Readings
HNu = 0:
5.5; Ludlum

12.0-13.0": Readings
on core: HNu = 86;
OVA = 28; Ludlum =
0.

20
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Location

Rockv Flats Plant; Landfill Area

LOG
OF
BOREHOLE

Coordinsles

Total Depth

Water Level

Drilting Company

Dritier

Date Drilled

Borehole Welil No.
Ground Surface Elevation

63-87 (cont'd.)

Encountered

Static

Helper

Drilling Method

Drilling Fluid

Logged By Checked By
Geologist Site Manager
CEARP Manager
Comments

Lithologic Description

Sampies Collected eor
Performed

Other Tasts

< N KJ
Ay /sa/88
e /o0 /&L
QQ Q\V ~.&
0 v

r——

R KY FLATS AL VIiuM

6.5-7.3» SAND AND GRAVEL: light
brown (5 YR 5/6 and 5§ YR 6/4) to some
moderate brown (5 YR 4/6) sand (2.5-2.0
@); rounded and poorly sorted; gravel
(0.35 mm to 3.00 mm); angular and suban-

gular; weakly cemented; moist.

8.0-10.0° SAMPLE.

Recovered 1.6/2.0° = 80%.

SAND AND GRAVEL: moderate brown
{5 YR 4/4) to multi-colored browns rang-
ing from moderate yellowish brown (10
YR 5/4) to light brown (5 YR 5/6 and 5
YR 6/4) angular and subangular gravel
(0.25 mm to scattered cobbles); sand fine-
grained (3.5-3.0 @) to scattered (0.5-00 @)
weakly cemented; dense; light moist.

10.0-11.0° SAMPLE.

Recovered 0.5/1.0° = 50%.

SAND AND GRAVEL: varying light
brown (5 YR 5/6 and 5 YR 6/4); sand
(3.0-2.5 @) with scattered larger grains
and small cobbles; subangular, angular,
and few rounded; poorly sorted; weakly
to moderately cemented; light moist.

35
+ T T 11.0-12.0° SAMPLE.
Center bit used.
-l - -l
12.0-14.0° SAMPLE.
T T T Recovered 1.0/2.0° = 50%.
SAND AND GRAVEL: same as above.
— 40

14.0-15.2: Readings
on core: HNu = 14.5;
OVA = 8.8; Ludlum =
0.

18.0-186": Readings
on core: HNu = 10.2;
OVA = 5.5, Ludlum =
0.

19.0-20.2": Readings
on core: HNu = ()
OVA =42 Ludlum =
0.

21.0-21.7": Readings
on core: HNu = 0;
OVA = 16; Ludlum =
0.

23.0-25.0": Readings
on core: HNU = 0
OVA = 10; Ludlum =
0.

Page 2 of _2
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Location _Rockv Flats Plant; Landfill Area

LCG
OF
BOREHOLE

Coovdm;too

Borehole Welt No. _63-87 (cont'd.)
Ground Surface Elevation

Total Depth

Water Level Encountered

Static
Drilting Company Oriller
Date Drilled Helper
Drilling Method Drilling Filuid
Logged B
99 y Checked By
Geologist ‘$ite Mansger
CEARP Manager
Comments
N
: Samples Collected or
A Lithologic Description Qther Tests Performed
—

14.0-16.0° SAMPLE.

Recovered 1.2/2.0° = 60%.

SAND AND GRAVEL: moderate yellow-

ish brown (10 YR 5/4) to varying light

brown (5 YR 5/6) and moderate brown (5

L YR 4/4); fine- to coarse-grained sand

L ranging from 2.5-2.0 @ to scattered (0.5-
0.0 @); rounded; scattered gravel (0.55 mm

up to 2.25 mm); rounded and subrounded;

slightly clayey; wet at 14.0° to very moist.

16.0-18.0°' SAMPLE.

Recovered 0.0/2.0' = 0%.

Cuttings appear as continuing sand and
gravel deposits.

18.0-19.0° SAMPLE.

Recovered 0.6/1.0° = 60%.

SAND: moderate brown (5 YR 4/4) vary-
ing light brown (5 YR 5/6); medium- and
coarse-grained sand (2.0-1.5 @ to 0.5-0.06
@), small size scattered gravel; poorly
sorted; very moist to moist.

19.0-21.0°' SAMPLE.

Recovered 1.2/2.0° = 60%.

SAND: light brown (5 YR §/6 and 5 YR
6/4) to medium brown (5 YR 474y
slightly clayey to very clavey: medium-
and coarse-grained to fine-grained sand
(2.5-2.0 @): moderately cemented; verv
clavev: verv moist te moist.

Page
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LOG
OF
BOREROLE

Location _Rockv Flats Plant; Landfill Area Borehoie Well No. _63-87 (cont'd.)

Coordinates

Ground Surface Elevation

Total Depth

wWater Level Encountered

Drilling Company

Static

Driller

Date Dritled

Helper

Drilling Method

Drilling Fiuid

Logged By

Geologist

Checkod BY

Site Manager

CEARP Mansger

Comments

Lithologic Description
/

Samples Collecteod eor
Other Tests

Pertormed

21.0-23.0' SAMPLE.

Recovered 0.7/2.0° = 35%.

CLAYEY SAND: varying brown (5 YR
5/2); sand (2.5-2.0 @) with some scattered
coarse-grained, small-size gravel (0.25
mm); low plastic; moderately cemented:

23.0-25.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

SANDY CLAY: varying with light
brown (5 YR 5/6 and 5 YR 6/4) to mod-
erate brown (5 YR 3/4); blotchy with
dark yellowish orange (10 YR 6/6) to
pale yellowish brown (10 YR 6/2); sand
(3.0-2.5 @) with moist, coarse-grained (L.5-
1.0 @); poorly sorted; moderately ce-
mented: massive; low to medium plastic;
stif f; moist.

ARAPAHOE FORMATION

25.0-27.0° SAMPLE.
Recovered 2.0/2.0° = 100%.

CLAYSTONE: moderately oxide (Fe)
stained browns of moderate yellowish
browns (10 YR 5/4) with dark yellowish
orange (10 YR 6/5) to predominantly
light gray (N 7/0) to medium light gray
(N 5/0); medium to highly plastic: moder-
ately  cemented; slightly calcareous
streaked; massive; weathered; moist.

- -ln b ol
- - --—
- - e od
moist.
- < -~
— L od - -
- L o -
L - -~
- - -+
-+ - -~
—— -~ - -
- - L3
- - -
- R -’
- <o -
—— - - -~
- - -~
- -l e
- - -
- - =
—

—

=
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Location Rocky Flats Plant: Landfill Ares

[N ]
OF
BOREHOLE

Coordingles

8orenole Well No. _6H63-87 (cont'd.)
Ground Surface Elsvation

Total Depth

Water Level Encountered

Static
Drilting Company Drilter
Date Driiled Helper
Drilling Method Drilling Fluid
Logged By Cheeked By
Geologist $ite Mansger
CEARP Mansger
Commoents
-~ \.
N Qe Samples Collected or
® l‘: Lithologic Description Other Tosts Poerformed
Q .’g

1L 4 4 27.0-29.0° SAMPLE.
Recovered 2.0/2.0° = 100%.
-+ + 4+ CLAYSTONE: medium gray (N 5/0) to

-

medium dark gray (N 4/0); blocky: mas-
sive; now only slightly oxide (Fe) stained
in thin streaks; medium to highly plastic;
weathered; moist.

29.0-30.0° SAMPLE.

Recovered 0.0/1.0° = 0%.

CLAYSTONE: based on pieces in hollow
stem auger; weathered.

TOTAL DEPTH: 30.0°
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Location

Rockv Flats Plant; Landfill Area

LOG
OF
BOREHOLE

Borehole. Well No.

64-87

Coordinates N 39349.01 E 20162.23 Ground Surface Elevation _5985,89'
Totai Depth _28.0' Water Level Encountered _14.5'
Statie 16,76' (4/11/88)
Orilling Company _Rovles Bros, Driller T. High
Date Dritied December 2-4, 1987 Helper B. Keeney
Driliing Method _Holloy Stem Auger Driliing Fluid None
Logged 8y R.T. Treat Checked By
Geologist Site Manager
CEARP Manager
Comments '

Lithologic Description

Samples Collected eor
Performed

Other Tests

10

— 15

e —

S

v

L

ARTIFICIAL FILL/DISTURBED

0.0-2.0° SAMPLE,

Recovered 0.0/2.0° = 0%.

Cuttings appeared as clay with gravel;
sandy; some asphalt fragments.

2.0-40 SAMPLE,
Recovered 0.0/2.0°

0%.

4.0-5.0° SAMPLE,

Center bit used.

3.0-7.0° SAMPLE.

Recovered 2.0/2.0" = 100%.

5.0-6.0° CLAY : moderate yellowish
brown (10 YR 5/4). fine-grained sand
with gravel; grayish brown (5 YR 3/2) to
dusky brown (5 YR 2/2); slightly clayey,
fine-, medium- and coarse-grained sand
{1.0-2.5 @ to 0.5-1.00 @); gravel 0.15 mm
up to 1.75 mm; subrounded, angular, and
angular; weakly cemented; poorly sorted
gravel; well sorted sand; few scattered as-
phalt fragments; light moist.

[l

aam—

HNu Background=0.2
OVA Background=0.0
Ludlum Background

=0

5.0-7.0": Readings on
core: HNu = 2.5;
OVA = 11; Ludlum =
0.

7.0-7.6: Readings on

core: HNu = 15.5;
OVA = 310; Ludlum
= (.

13.0-14.5: Readings
on core: HNu = 0;
OVA = 38; Ludlum =
0.

14.5-17.0": Readings
on core: HNu = 0;
OVA = 12.5; Ludlum
= 0.

17.0-19.5": Readings
on core: HNu = 0;

OVA =11.4; Ludlum
= 0,

19.5-22.0": Readings
on core: HNu = 0;
OVA = 13.5; Ludlum

20
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LOG
OF

BOREMHOLE

Location _Rockv Flats Plant; Landfill Area
Coordinates '
Total Depth

Borehale. Weli No. _04-87 (cont'd.)

Ground Surface Elevation

Water Level Encountered

Static
Drilling Company Drilter
Date Drilled Helper
Drilting Method Dritling Fluid
Logged By - Checked By
Geoclogist $ite Manager
CEARP Manager
Comments
®
: ® Samples Collected or
Q.Q : Lithologic Description Other Tests Performed
Er—= —_— —

— 25

— i L Ppearing as a CLAYEY SAND or a very 0.
30 SANDY CLAY; moderate olive brown (5
] L Y 4/4) to an olive gray (5 Y 3/2) fine-
R grained sand (3.0-2.5 @) scattered
- 4 amounts of continued trash debris.
. <+ 12.0-13.0° SAMPLE.
Center bit used.
- b od
13.0-14.5° SAMPLE,
— 35 ° T Recovered 1.5/1.5° = 100%.
) 1 SAND: moderate yellowish brown (10
YR 5/4) to dark yellowish orange (10 YR
i 4 6/6). well sorted sand ranging from 2.5-
2.0 @ to 0.0-0.5 @; rounded, subrounded,
J 1. and some angular; weakly cemented;
slightly clayey; moist to very moist at
A 1 end.
— 40

7.0-9.5° SAMPLE.

Recovered 0.6/2.5" = 24%.

SILTY SAND WITH GRAVEL:
brown (5 YR 2/2); sand ranging from 3.5-
30 @ to 2.0-1.5 @; weakly
poorly sorted; gravel ranging from 0.25-
L 0.75 mm; light moist.

SPECIAL NOTE: During this run, most
of the cuttings now appearing as a sani-
ary landfill deposit. Consisting of wood

| particles, insulated wire fragments, | on core: HNu =0
construction ribbon, surgical gloves, OVA = 8.2 Ludlum =
! saranex suits, and assorted plastics. 0.
‘ + 9.5-12.0° SAMPLE. 25.5-27.0: Readings

Recovered 0.0/2.5" = 0%.
- Auger cuttings during this run now ap-

22.0: Readings in

augers: HNu = 18.4;
dusky | OVA = 1,000+,
cemented:; | 22.0-24.5: Readings

on core: HNu = 0:
OVA = 13.2; Ludlum

24.5-25.5": -Readings

on core: HNu = 0;
OVA = 48; Ludlum =

0.
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Location Rockv Flats Plant; Landfill Area

LOG
QF
BOREHOLE

Coordinates

Totat Depth

Water Level

Borehole Waell No.
Ground Surface

64-87 (cont'd.)

Elevation

Static

Encountered

$ite Manager

Drilling Company Driller

Date Dritied Helper

Drilling Method Drilling Fluid

Logged By Checkod By
Geologist

Commoents

CEARP Manager

Lithologic Description

Sampies Collected or
Other Tests

Pertormed

14.5-17.0° MPLE

Recovered 2.5/2.5° = 100%.

SAND: light brown (5 YR 5/6), moderate
brown (5 YR 4/4) to pale yellowish
brown (10 YR 6/2), and dark yellowish
orange (10 YR 6/6); sand ranging from
35-30 @ up to 2.0-2.5 @; weakly ce-
mented; poorly sorted; clayey sand with
coarse deposits noted from 16.5-17.0° and
some scattered gravel below 16.5"; satu-
rated sand at 14.5° to otherwise moist de-
posits.

17.0-19.5° SAMPLE.
Recovered 2.5/2.5" = 100%.

SAND AND GRAVEL: colors as stated
in previous run; sand grain size as above
and somewhat finer; poorly sorted: clayey
to very clayey; scattered gravel ranging
from 0.50 mm to a few 2.25 mm; weakly
to moderately cemented; moist.

19.5-22.0° SAMPLE,

Recovered 2.5/2.5" = 100%.

19.5-20.5: SAND AND GRAVEL: as
noted in previous run.

20.5-22.0° SLIGHTLY SANDY CLAY:
pale yellowish brown (10 YR 6/2) to light
gray (N 6/0); scattered sand (2.0-1.5 O
moderately cemented; low plastic: moist.

—
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Location _Rockv Flats Plant; Landfill Area

LOG
OFf
BOREHOLE

Coordinstes

Total Depth

Water Level

Drilling Company

Driller

Date Drilled

Ground Surface

Borehole Well No.

64~87 (cont'd.)

Elevation

Static

Encountered

Helper

Drilling Method

Drilting Fluld

Logged By

Checked By

Geologist’ Site Manager
CEARP Manager
Comments
& NS g
e/ ae/ 80 Samples Collected or
Q.( so: ~.i§ Lithologic Description Other Tests Performed
—— s ret————
22.0-24.5° SAMPLE.
T T T Recovered 2.5/2.5° = 100%.
22.0-23.3% CLAY: moderate yellowish
T T T brown (10 YR 5/4) to dark vellowish or-
ange (10 YR 6/6) with some light brown
T T T (5 YR 5/6); fine-grained sand (3.0-2.5 9Q);
1 1 L low to medium plastic; moderately ce-
mented; moist.
ARAPAHOE FORMATION
23.3-24.5° CLAYSTONE: light brown (5
T + + YR 6/4 to 5 YR 5/6) to moderate brown
(S YR 4/4); sandy to very sandy streaks;
+ + 4+ fine-grained sand (3.0-2.5 @); moderately
cemented: severely oxide stained; low
T T T plastic; poorly sorted; highly weathered;
moist.
— - -> L
1 1 X 24.5-25.5° SAMPLE.
T Recovered 1.3/1.0° = 130%.
- <4 1L CLAYEY SANDSTONE: dark yellowish
orange {10 YR 6/6) to light brown (5§ YR
4 L 1 5/6) and pale brown (5 YR 5/2); fine-
grained sand (3.5-3.0 @ to 3.0-25 Q)
+ + 4 severely oxide stained; weakly cemented;
poorly sorted; weathered; moist.
— - Jﬂb <r
£ <+ g
Page 4 of 2




Location

Rocky Flats Plant; Landfill Area

LOUG
OF
BOREHOLE

Coordinstes

Total Depth

Water Love!

Drilting Company

Driller

Date Driltled

Grouna Surface

Borehols Waell No.
Eievation
Encountered

Static

{cont'd.)

Helper

Driliing Method

Driiting Filuid

Logged By Checkod By
Geologist Site Manager
CEARP Mansger
Comments
\ \. ‘
N .e Qe Sampies Coliected eor
°0 ° 0 f: Lithologic Description Other Tests Performed
» L
4 1 1 25.3-27.0° SAMPL

— L od B o -

- L od -
- L 3 -
- L od -
— - - L 4
-’ <> -
-l - -~
- - -
-~ - -
— - L -~
P - -+
-l o -

Recovered 1.5/1.5’ = 100%.

CLAYEY SANDSTONE: yellowish or-
ange (10 YR 6/6) to light brown (5 YR
5/6) with blotches of light gray (N 7/0);
streaky; fine-grained sand (3.0-2.5 @ to
2.5-20 @); weakly cemented; poorly
sorted; massive; highly weathered; moist
to very moist at bottom of run.

+ + + 27.0-28.0' SAMPLE.

Recovered 1.0/1.0° = 100%.
CLAYEY SANDSTONE:
vious run.

as noted in pre-

TOTAL DEPTH: 28.0°

Page
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LOG

OF
BOREHOLE
Location _Rocky Flats Plant; Landfill Area Borehole. Wall No.  f5-R7
Coordinates _N 39250.14 E _20200.22 Ground Surtace Elevation 5983.08'
Total Depth _27.0' Water Level Encountered 14.0'
Static _10.46' (4/11/88)
Drilling Company Bovles Bros. Dritler T. Hioh
Date Drilled December 8-9, 1987 Heliper _B. Keeney
Orilling Method _Hollow Stem Auger Orilling Fluid _None
Logged By R.T. Treat Checked B
. y
Geologist Site Manager
CEARP Manager
Comments
~ \.
Q Qe Sampies Collected eor
J 6: Lithologic Description Other Tests Performed

OV A Background=0.8
HNu Background=0.2

ARTIFICIAL FILL/DISTURBED

. 0.0-2.0° SAMPLE. Ludlum Background
o Recovered 1.4/2.0° = 70%. =0
i CLAYEY SAND AND GRAVEL: light

brown (5 YR 5/6) to moderate brown (5| 0.0-1.4: Readings on
YR 4/4); ranging from 2.5-2.0 @ to 0.0-0.5 | core: HNu =0; OVA

@; rounded and subrounded gravel (0.50( = 115.
mm to scattered cobbles); lower portion of

THHRK

sample is black (N 1/0) to dusky brown (5| 2.0-3.6: Readings on
-+ YR 2/2); moist to damp. core: HNu = 1.2;
= OVA = 210.

2.0-40" SAMPLE.

Recovered 1.6/2.0" = 80%.

2.0-2.5" CLAYEY SAND AND GRAVEL:
as noted in previous run.

2.5-3.6© CLAY: light brown (5 YR 5/6
and 5 YR 6/4) to pale yellowish brown
(10 YR 6/2) and dark yellowish orange
(10 YR 6/5) with blotches of dusky
brown (5 YR 2/2); some claystone and
sandstone fragments; scattered gravel to
3.25 mm; angular; subangular; moist.

40-7.0° SAMPLE.

Recovered 2.2/3.0° = 73%.

CLAY: colors as stated above; sandy; lit-
tle scattered gravel: more claystone frag-
ments than above; low plastic; moderately
cemented; moist.

4.0-6.2 Readings on
core: HNu = 1.4;
OVA = 10.

7.0-8.3: Readings on
core: HNu = 0.0;
OVA =95.

9.5-11.6": Readings
on core: HNu = 0.0;
OVA = 95.

12,0 Readings in
augers: HNu = 0.0;
OV A = 320; Gastech
= 5% LEL.

12.0-14.1’: Readings
on core: HNu = 0.4;
OVA = 92.

14.5-16.3: Readings
on core: HNu = 0.0;
OVA = 55.

Page -1 of _4



Location Rockv Flats

LOG
OF
BOREHOLE

Plant; Landfill Area

Coordinates

Total Depth

Water Level

Drilling Company

Borehoie / Weli No.
Ground Surface

65-87  (cont'd.)

Elevation

Encountered

Static

~ Site Manager

Driller
Date Drilied Heiper
Drilling Method Orifling Fluid
Logged By Checked By
Geologist
Comments

CEARP Mansger

Lithologic Description

Sampies Coliected eor
Other Tests Performed

7.0-9.5° SAMPLE,

Recovered 1.3/2.5° = 52%.

7.0-7.1: CLAY: colors as noted above:
moderately cemented; very sand; poorly
‘sorted sand; moist.

7.1-8.32 SAND AND GRAVEL: pale
yellowish brown (10 YR 6/2) to dark
yellowish brown (10 YR 4/2); sand vary-
ing (2.0-1.5 @ to scattered 0.5-1.0 0
poorly sorted gravel ranging from 0.25
mm to 1.75 mm; weakly to non-cemented;
very clayey at base; light moist.

35

ROCKY FLATS ALLUVIUM

9.5:12.0' SAMPLE.

Recovered 2.1/2.5" = 84%.

SAND: moderate yellowish brown (10
YR 5/4) to varying light brown (5 YR
5/6) and (5 YR 6/4) to some mixed gray
and light gray (N 6/0); severely oxide
stained; weakly to moderately cemented;
sand ranging (2.0-1.5 @ with some scat-
tered sand to 1.5-1.0 @); massive; slightly
clayey to very clayey below 10.5; moist.

12.0-14.5° SAMPLE.

Recovered 2.1/2.5" = 84%.

CLAYEY SAND: brown: continuing
severely oxide stained; sand grading as
above; moderately to weakly cemented;
moist to very moist streak noted at 14.0’,

17.0-19.2": Readings

on core: HNu = 0.0;
OVA =9.5.

19.5-22.0": Readings

on core: HNu = 0.0;
OVA = 8.8.
22.0-24.0": Readings
on core: HNu = 2.2;
OVA = 38.
24.0-25.0" Readings
on core: HNu = 0.0;
OVA = 35.
25.0-26.0": Readings
on core: HNu = 0.0;
OVA = 5.5.

26.0": Readings in
augers: HNu = 0.7;
OVA = 750; Gastech
= 10% LEL .

40
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Location _Rockv Flats Plant; Landfill Area

LOG
OF
BOREHOLE

Coordinates

Total Depth

Water Level

ﬁoroho|o Welil No.
Ground Surtface Elevation
Encountered

Static

(cont'd.)

$ite Manager

Drilling Company Driller

Date Drilled Helper

Orilling Method Drifling Fluid

Logged By Checked By
Geologist

Comments

CEARP Manager

Lithologic Description

Samples Collected eor
Other Tests

Performed

=
- -
- -
- -
-+ -+
——— - -
- -~
<r. nr
- qL
- -
—_— + 4
- -
- -
-~ -
- -
— - P'S
‘P -
—— -
-t —
1 1
—_—

14.5-17.0°' SAMPLE,

Recovered 1.8/2.5 = 72%.

CLAYEY SAND: light brown (5 YR §/6)
to moderate brown; vyellowish (10 YR
5/4); severely oxide stained; medium-
grained sand (3.0-2.5 @) to scattered (2.0-
1.5 @); some subangular and subrounded
gravel; weakly cemented; moist.

17.0-19.5" SAMPLE.

Recovered 2.2/2.5° = 88%.

CLAYEY SAND: scattered gravel rang-
ing to 2.75 mm; subrounded to subangular
with few rounded gravel; poorly sorted
sand; weakly cemented; moist to very
moist below 18.0".

19.5-22.0° SAMPLE.

Recovered 2.5/2.5" = 100%.

19.5-21.0™ CLAYEY SAND: small
amounts of scattered gravel; numerous
sandstone fragments; highly to weakly
cemented: severely oxide stained: fine-
grained sand; wet to saturated.

ARAPAHOE FORMATION

21.0-22.0> SANDSTONE: very light gray
(N 8/0) to light gray (N 7/0) fine-grained
sand (3.0-2.5 @) weakly cemented: poorly
sorted; highly weathered; saturated.

=
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LOG
OF
BOREHOLE

Location _Rockv Flats Plant; landfill Area Borehole Well No. 65-87  (cont'd.)

Caordinastles

Ground Surface Elevation

Total Depth

Water Level Encountered

Static

Drilling Company

Site Manager

Drilier
Date Drilled Heiper
Drilling Method Dritiing Filuid
Lo
9ged By Checkoed By
Geologist
Comments

CEARP Manager

Lithologic Description

Samples Collectad or
Other Tests Performed

- -l
b d -
- -
- -
—— - -
- -
-~ -
-+ -
+ +

22.0-24.0° SAMPLE,

Recovered 2.0/2.0° = 100%.

SANDSTONE: medium light gray (N 6/0)
to varying brown of moderate brown (5
YR 4/4) and pale yellowish brown (10
YR 6/2); slightly clayey to very clayey
streaks; fine-grained sand (3.0-2.5 @) to
(2.0-1.5 @); massive; moderately oxide
stained; weakly cemented; highly weath-
ered; very moist.

24.0-25.0° SAMPLE.

Recovered 1.0/1.0’ = 100%.

24.0-24.2": SANDSTONE: same as above.
24.2-25.0: SANDY CLAYSTONE: odes-
ate yvellowish brown (10 YR 5/4) to light
brown (5 YR 6/4 and 5 YR 5/6) to
brownish gray (5 YR 4/1) to light gray
(N 7/0); medium plastic; moderately ce-
mented; blocky; moist.

25.0-26.0° SAMPLE.

Recovered 1.0/1.0" = 100%.

SANDY CLAYSTONE: color as stated
above; medium plastic; moderately ce-
mented; moist.

26.0-27.0° SAMPLE.
Center bit used.

TOTAL DEPTH: 27.0°

]
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LOG

QF
BOREHOLE
Location _Rockv Flats Plant; lLandfill Area Borehole. Well No. 66=87
Coordinates N 39170.27 E 20226.02 Ground Surtace Elevation 5981.90'
Total Depth 23.9" Water Level Encountered _15.5'
Static 8.90' (4/11/88)
Drilling Company RBovles Bros, Dritler T, Hioh
Date Oritled November 23, 1987 Helper B, Keepey

Oritling Method __Hollgow Stem Auger

Logged By R. Treat

Drilling Fluid Nomne

Checked BY
Geologist $ite Manager
CEARP Manager
Comments

< \.

Q * Samples Collected eor
0 G,\Q Lithologic Description Other Tests Performed
< L 3 ”.&

TOPSOII,

0.0-2.0° SAMPLE.

Recovered 0.4/2.0° = 20%.

TOP SOIL: silty sand with gravel; dusky
brown (5 YR 2/2); 2.0-1.3 @ to 0.5-0.0 @
sized sand with 0.50 mm to 2.75 mm
gravel and scattered cobbles; weakly
cemented; poorly sorted; light moist.

ROCKY FLATS ALLUVIUM

2.0-40 SAMPLE,

Recovered 1.8/2.0 = 90%.

2.0-2.5: SANDY CLAY AND GRAVEL:
grayish brown (5 YR 3/2) with 1.5-1.0 @
sand; gravel of subangular and angular
with some subrounded to 3.25 mm; weakly
cemented; moist.

2.5-3.8: SAND AND GRAVEL: light
brown (5 YR 6/4) with (1.5-1.0 @) size
sand and medium brown (5 YR 4/4)
gravel ranging 0.25 mm to 2.75 mm with
some cobbles; weakly cemented; light
moist.

4.0-7.0° SAMPLE.

Recovered 0.7/3.0 = 23%.

SAND AND GRAVEL: same as above
with several small cobbles.

7.0-9.5" SAMPLE.

Recovered 0.0/2.5 = 0%.

Cuttings indicating a sand with gravel
and slightly clayey to clayey, moist.

9.5’-10.0° Center bit drill.

0.5.
0.2.

=0

background.

HNu Background =
OVA Background =

Ludlum Background

No readings above
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LOG
OF

BOREHOLE

Locatiop Rocky Flats Plant; Landfill Area
Coordinstes
Total Depth

Borehole  Weil No. 66-87 (cont'd.)

Ground Surface Elevation

Water Level Encountered

Static
Drilling Company Dritler
Date Drilled Helper
Drilling Method Driiling Fiuid
Logged By Checked By
Geologist Site Manager
CEARP Manager

Comments

N <&

Q Qe Sampies Collected er

Qo« 5: Lithologic Description Other Tests Performed

- 30

35 7

10.0-12.0° SAMPLE.

- Recovered 2.0/2.0° = 100%.

SAND: moderate brown (5 YR 4/4) to
- light brown (5 YR 6/4) to some noticed
light browunish gray (5 YR 6/1); very

-

-

clayey with some scattered gravel: sand
ranging (3.0-2.5 @) with scattered sand

T (1.0- 0.5 @); gravel consisting of 0.75 mm

to scattered 2.50 mm: subrounded:
subangular; weakly to moderately ce-
mented: moist.

1 12.0-145° SAMPLE,

Recovered 2.5/2.5 = 100%.
SAND: light brown (5 YR 5/6) and (5 YR
6/4); sand ranging (2.5-2.0 @) and (2.0-1.5

1 @) to (1.5-1.0 @) slightly clayey with some

gravel; 3.00 mm gravel subangular,

4 subrounded; moist to very moist.

+ 14.5-17.0° SAMPLE.

Recovered 2.5/2.5 = 100%.

T 14.5-15.8: SAND: moderate brown (5 YR

4/4) with sand (2.5-2.0 @); gravel 1.50 mm
to 2.55 mm; clayey with scattered gravel;
weakly cemented; very moist to wet at
15.5-15.7".

15.8-16.8° SANDY CLAY: pale yellowish
brown (10 YR 6/2) to brownish gray (5

4L YR 4/1) sand (3.0-2.5 @); poorly sorted;

moderately cemented; moist.

4+ 16.8-17.0: SAND: moderate yellowish

brown (10 YR 5/4) sand ranging (l1.5-1.0

4 @) with some scattered larger particles;

moist to very moist.

|
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Location Rockv Flats Planty Landfill Area

LOG
OF
BOREMOLE

Coordinates
Total Depth

Drilting Company

Date Drilled

Drilling Method

Logged By

wWater Leve!

Driffer

Borehole Well No.
Ground Surface

Static

66=87 (cont'd.)

Elevation

Encounterad

Helper

Drilling Filuid

Cheockeod By

Comments

Geologist

Site Mansger

CEARP Mansger

Lithologic Description

Sampies Collected eor
Other Tests

Pertormed

17.0-18.0° SAMPLE.

Recovered 1.0/1.0 = 100%.

17.0-17.8": SAND: pale yellowish brown
(10 YR 6/2); fine-grained sand (3.0-2.5 )
slightly clayey; non-cemented; poorly
sorted; wet.

ARAPAHOE FORMATION

17.8-18: CLAYSTONE: moderate yellow-
ish brown (10 YR 5/4) to moderate brown
(5 YR 4/4); severely oxide stained: fine-
grained sand (3.5-3.0 O) moderately
cemented; low plastic; weathered; very
moist to moist.

18.0-19.0' SAMPLE.

Recovered 2.3/1.0 = 230%.

SANDY CLAYSTONE: light brown (5 YR
5/6) to moderate brown (5 YR 4/4) fine-
grained sand (3.5-3.0 @) some noted light
brownish gray (5 YR 6/1) medium plas-
tic; blocky and somewhat lavered:
severely oxide stained: weathered: very
moist to moist at 18.5".

19.0-20.0° SAMPLE.

Recovered 1.0/1.0 = 100%.

SANDY CLAYSTONE: colors as noted in
previous runs; fine-grained sand; blocky:
medium plastic; remaining severely oxide
stained; weathered; moist.

——

=
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LOG
CF
BOREHOLE

Location Rockyv Flats Plant: Landfill Area

Coordinstes

Total Depth

Water Loevel

Drilling Company

Driller

Date Drilied

Ground Surface

‘Borehoie. Weil NoO.

66-87 (cont'd.)

Elevation

Static

Encountered

Helper

Drilling Method

Drilling Fluid

Logged By

Checkod By

Geologist

Comments

Site Manager

CEARP Manager

®
®
Lithologic Description

Samples Collected or

Other Tosts Parformed
——
+ <+ 4 20.0-21.0°' SAMPLE.
Recovered 1.0/1.0 = 100%.
<+ + 1l SANDY CLAYSTONE: as noted in previ-
ous runs; moderately cemented; highly
+ + 1 weathered; moist.
+ + 4+ 21.0-22.0' SAMPLE,.
Recovered 1.3/1.0 = 130%.
- T + 4+ SANDY CLAYSTONE: light brown (5 YR
6/4) to pale yellowish brown (10 YR 6/2)
T T + to light gray (N 7/0) streaked; slightly
sandy; fine-grained sand (3.5-3.0 @)
T T T moderately cemented; highly weathered;
highly plastic; moist.
.- . -
L L 1 22.0-23.0° SAMPLE.
Recovered 1.2/1.0° = 120%.
—_— 4 1 1 CLAYSTONE: slightly sandy: medium if
not highly plastic; moderately cemented;
<+ 4 L blocky; highly weathered; moist.
+ + . TOTAL DEPTH: 23.0"
-~ o~ -
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Location

Rockv Flats Plant; Landfill Area

LOG
OF
BOREHOLE

Coordinates
Total Depth

Drilling Company
Date Drilled December 3, 1987
Drilling Method

Logged By

Comments

N_40182 78

E _20678.79

Water Level

Borehole/ Well No. _67-87

Ground Surface Elevation _5969.50'

Encountered _12.1°

Static _7.68' (4/11/88)

Boyles Bros. Driller _S. Bradfield

Hollow Stem Auger

Helper P. Mesa

Dritiing Fiuid

J. Bacchus

Geologist

Checked BY

Nope

Site Manager

CEARP Manager

Lithologic Description

Sampies Collected eor
Other Tests Performed

—— lo --

15

SO

RRKX

ROCKY FLATS ALLUVIUM

0.0-2.0°' SAMPLE,

Recovered 0.5/2.0° = 25%.

CLAY: dark vyellowish brown (10 YR
4/2); slight HC! reaction; sandy; large
subrounded pebbles; moist.

2.0-4.0' SAMPLE,

Recovered 1.1/2.0° = 55%.

2.0-2.7: CLAY: dark reddish brown (10 R
3/4); contains coarse-grained sand and
large pebbles; no HCI reaction; moist.
2.7-3.1: SAND: moderate orange pink (10
R 7/4); fine to coarse-grained; large an-
gular pebbles; no HCI reaction.

4.0-6.0° SAMPLE.

Recovered 1.6/2.0° = 80%.

4.0-4.8": CLAYEY SAND: reddish brown
(10 R 6/4); angular pebbles; no HCl reac-
tion; slightly moist.

4.8-5.6": SAND: moderate orange pink (10
R 7/4); no HCl reaction; angular cobbles
and pebbles; dry.

6.0-8.0° SAMPLE,

Recovered 0.9/2.0° = 45%.

SILTY SAND: grayish pink (5 R 8/2);
small angular pebbles; no HCl reaction;
dry.

HNu background =
0.4.
OV A background =
0.0.
Ludlum background
= 0.

0.0-2.0": HNu: 2.0;
OVA: 0.4.

2.0-3.1°: HNu: 0.3;
OV A: 0.4.

4.0-5.6’: HNu: 0.8;
OVA: 2.0.

6.0-8.0°: HNu: 0.6;
Ludlum: 0.

8.0-9.6’; HNu: 0.4.

OV A background:
1.2

14.1-16.1": HNu: 0;
OVA: 1.2,

16.1-17.0": HNu: 0;
OVA: 1.0.

17.8-18.8>: HNu: 0;
OVA: 1.0.

18.8-19.8": HNu: 0.2;
OVA: 0.38.
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LOG
QF

BOREHOLE

Location Rocky Flats Plant; Landfill Area:
Coordinates
Total Depth

Borehole Weil No. 67-87 (cont'd.)

Ground Surface Elevation

Water Levei Encountered

Static

Drilling Company Dritler

Date Drilled Helper

Dritting Method Drlllln§ Fluid

Logged By Checked By

Geologist Site Manager
Eml Manasger

Comments

Sampies Coilected or

®
/ Lithologic Description Qther Tests Performed

= / 8.0-10.0' SAMPLE,
= - Recovered 1.6/2.0° = 80%.

A
L
i
T
3

- - o moist.

slightly moist.

-1 AMPLE
+ + + Recovered 2.0/2.0° = 100%.

— 25 - - 4

moist.
T then upper clay; moist.
1 Adjust depth.

+ 4 4 12,1-14. 1" SAMPLE,
Recovered 2.2/2.0° = 110%.

+ + 4 clay; wet.

— 35T + + 14.1-16.1° SAMPLE,
Recovered 1.3/2.0° = 65%.

slightly moist.

16.1-17.1 SAMPLE,
T Recovered 0.9/1.0° = 90%.

8.0-9.1": SAND: moderate yellowish brown
- (10 YR 5/4); coarse-grained to fine-
grained; angular pebbles; no HCl reaction;

9.1-9.6: CLAY: pale olive (10 Y 6/2);
T T + dense; slightly sandy; no HCl reaction;

10.0-11.5: CLAY: same as above except
" pockets of caliche and slight oxidation;

T T + 11.5-12.0: CLAY: moderate reddish
orange (10 R 6/6); slightly more sandy
T Total depth measured at 12.1°.

+ + 41 SAND: pale olive (10 Y 6/2) stained mod-
erate yellowish brown (10 YR 5/4); some

T T T SAND: light bluish gray (5 B 7/1); stained
1 with dark yellowish orange (10 YR 6/6);
coarse-grained sand; high amount of clay;

16.1-16.4: SAND: same as above.

—
—
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LGCG
OF
BOREHOLE

Location Rockv Flats Plant; Landfill Area Borehole Waell No. 67-87 (cont'd.)

Coordinastes

Ground Surface Elevation

Totat Depth

Water Level Encountered

Driiting Company

Static

Driller

Date Drilled

Drilling Method

Helper

Drilling Fluid

Logged By

Checked By

Geologist

Comments

Site Manager

CEARP Manager

Sampies Collected or
Lithologic Description Other Tosts Pertormed

T T T 16.4-17.0: CLAYSTONE: light gray (N
7/0); coal; dense; moist.

Total depth measured 17.8’.
Adjust depth.

17.8-18.8° SAMPLE.

Recovered 1.8/1.0° = 180%.

CLAYSTONE: same as above except
4 + L stained with light brown (5 YR 5/6);
blocky structure; moist to dry.

18.8-19.8° SAMPLE
+ + 4+ Recovered 0.4/1.0° = 40%.
CLAYSTONE: same as above.

19.8-21.3° SAMPLE.
+ + + Recovered 2.2/1.5 = 147%.
CLAYSTONE: same as above.

=

ARAPAHOE FORMATION

TOTAL DEPTH: 21.4°.
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LOG

QOF
BOREHOLE
Location Rocky Flats Plant; Landfill Area Borehole  Well No. AR=87
Coordinstes _N 40163.59 E 20680.82 Ground Surface Elevstion 5968.48"°
Total Depth 20.0" Water Leve! Encountered _11.15'
Statie _6.37' (4/11/88)
Driliing Company Bovlies Bros. Driller S. Bradfield

Date Drilled _Decemher 4, 1987

Heiper D. Mesa

Drilling Method Hollow Stem Auger Drilling Fluid _None

Logged By J. Bacchus Checked BY

Geologist Site Manager

CEARP Manager

Comments
& \'
Q o ® Sampies Coilectad or
d 0 ...i: Lithologic Description Other Tests Pertormed

R FLA ALLUVI HNu background =

0.2.
0.0-2.0° SAMPLE. OVA background =
Recovered 1.8/2.0° = 90%. 1.4-1.8.
0.0-1.1> GRAVEL: dark yellowish brown Ludlum background
(10 YR 4/2) and dusky brown (10 YR | =0.
2/2): clay, silt, and sand; gravel is angular
to subrounded; caliche; moist. 0.0-1.8°: HNu: 0;
1.1-1.8" CLAY: moderate reddish brown OVA: 1L.7.
(10 YR 4/6) with dark yellowish brown
(10 YR 4/2); contains roots; angular peb- 2.0-2.8: HNu: 2.1;
bles; slight HCI reaction; dense; moist. OVA: L5,
2.0-4.0° SAMPLE. 4.0-4.7: HNu: 0;
Recovered 0.8/2.0° = 40%. OVA: 14.
CLAY: same as above except no HClI reac-
tion and more sandy. 6,0-6.8": HNu: 0.4;

OVA: 0.1,
4.0-6.0 SAMPLE.
Recovered 0.7/2.0° = 35%. 7.8-9.1’: HNu: 0.2;
CLAY: same as above except dry. OVA: 1.8.
6.0-8.0° SAMPLE. 9.8-11.8: HNu: 0;
Recovered 0.8/2.0° = 40%. OVA: 7.0.
SAND: light brown (5 YR 5/6); coarse;
angular; pebbles and silt; no HC! reaction; 12.0-13.0": HNu: 0;
dry, moist in shoe. OVA: 1.0.
Total depth measured 7.8’ 14.0-15.8": HNu: 0;
Adjust depth. OVA: L.2.
7.8-9.8° SAMPLE. 15.9-16.9: HNu: 0;
Recovered 1.3/2.0" = 65%. OVA: 0.8.
SAND: same as above except chunks of
bedrock; moist to very moist at the 16.9-18.5: HNu: 0;
bottom of the run. OVA: 0.8.
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; Landfill Area Borehole/Welt No. 08-87 (cont"d.)

Coordinates

Total Depth

Water Level

Drilling Company

Driller

Date Drilled

Ground Surface Elevation

Encountered

Static

Helper

Drilling Method

Drilling Fluid

Logged By

Checked By

Geologist

Comments

Site Mansger

CEARP Manager

< o ®
Q& fq O

O' o/ .Sas Lithotogic Description
13 Iy o~

Samplies Collected or
Other Tests Pertormed

==

L od wn ..
-t L o -
+ i 4
L o -~ -
—— - v L o
L ol —p— -
- ——— -
- -ty -
- - -

L o - -t

3
)
i
T
L

- - -

9.8-11.8 SAMPLE,
Recovered 2.2/2.0 = 110%.
9.8-10.05": SAND: same as above.
10.05-11.15: SANDY CLAY: pale olive (10
Y 6/2) stained with light brown (5 YR
5/6); mica; coal; quartzite: no HCI
reaction; moist.
11.5-11.8" SAND: dark vellowish orange
(10 YR 6/6); coarse angular quartzite
cobbles: sand grains are very angular
feldspar: wet.

Total depth measured 12.0°.
Adjust depth.

12.0-14.0°' SAMPLE.
Recovered 1.0/2.0° = 50%.
SAND: same as above.

14,0-16.0° SAMPLE.
Recovered 1.8/2.0° = 90%.

14.0-15.3: SAND: same as above.

RAPAHOE FORMATION

15.3-15.5: SANDSTONE : light gray (N
7/0); some clay; subangular; clean sand;
moist to wet.

15.5-15.8° CLAYSTONE: light gray (N
7/0) stained with dark yellowish orange
(10 YR 6/6); blocky structure, slightly
moist to dry.

Total depth measured 15.9°.
Adjust depth.

-]

19.0-20.0": HNwu: 0;
OVA: 0.4.
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LOG

OF ‘
BOREHOLE
Location Rocky Flats Plant; Landfill Area Borehole/Well No. 08-87 (cont'd.)
Coordinates Ground Surface Elevation
Total Depth Water Levei Encountered
Static
Oriiling Company Oriller
Date Drilled Helper
Drilling Method Drilling Fluid
Logged B
99 y Checked By
Geoiogist Site Manager
CEARP Manager
Comments
Sampies Collected or
Lithologic Description Other Tests Pertormed

" Recovered 1.2/1.0° = 120%.

S —————————————

; P

CLAYSTONE: light olive gray (5 Y 5/2)%
stained with dark yellowish orange (10
YR 6/6) and light brown (5 YR 5/6);
blocky structure; coal; moist.

16.9-189' SAMPLE.
Recovered 1.6/2.0° = 80%.
CLAYSTONE: same as above.

Total depth measured 19.0°.
Adjust depth.

19.0-20.0° SAMPLE.
Recovered 1.5/1.0° = 150%.

CLAYSTONE: same as above but slightly
sandy; moist.

TOTAL DEPTH: 20.0".
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LOG

OF
BOREHOLE
Location _Rockv Flats Plant; Landfill Area Borehole, Well No. 70-87
Coordinates _N 39588.09 E 21098,79 Ground Surfsce Elevation _5966.30'
Total Depth 17.0' Water Level Encountered _None
Static 7.40' (4/11/83)
Drilling Company Bovles Bros. Oritter _S. Bradfield
Date Drilled December 14, 1987 Heiper _K. Parker
Driiling Method Hollow Stem Auger Drilting Fluid _Nope
Logged By R, Treat Checkoed B
2at Yy
Geologist ~ Site Mansger
CEARP Manager
Comments
N N NS
N :. Qe Samples Collected or
Qo(. O ..’i*Q Lithologic Description Other Tests Performed
4] -

— 20

FLATS A V1 HNU Background=1.0

0.0-2.0° S LE OVA Background=0.2
s - s ’
. AMP. Ludlum Back-

Recovered 0.9/2.0° = 45%.

CLAYEY GRAVEL: dusky brown (5 YR
2/2) to moderate brown (5 YR 4/4)
slightly sandy; cobbles; gravel 0.25 mm to
2.2 mm; angular and subangular;
moderately cemented; dense; moist.

ground=0.

No readings above
background.

20-40 SAMPLE.

Recovered 1.8/2,0° = 90%.

2.0-2.8: SANDY CLAYEY GRAVEL
moderate brown (5 YR 4/4); fine and
medium-grained sand ranging (2.5-2.0 9)
up to (0.0-0.5 @) with 1.25 mm gravel,
angular and subangular; scattered gravel;
moderately cemented; poorly sorted;
moist.

2.8-3.8: SAND AND GRAVEL: light
brown (5 YR 6/4) to varying pale yellow-
ish brown (10 YR 6/2); sand ranging (3.0-
2.5 @) to (0.5-0.0 @); scattered gravel
ranging 025 mm to 1.75 mm; gravel
angular and subangular and few sub-
rounded; poorly sorted; weakly cemented;
light moist.

4.0-6.0° SAMPLE.

Recorded 0.8/2.0° = 40%.

GRAVELLY SAND: light brown (5 YR
6/4) to varying moderate brown (5 YR
4/4); sand (3.0-2.5 @) to (0.0-0.5 9); 1.25
mm scattered gravel subangular, sub-
rounded, and angular; poorly sorted;
weakly cemented; light moist.

Page L ot __3




LOG

OF B
BOREHOLE -
Ltocation Rocky Fl : £ill Area Borehole/Well No. __70-87  (copt'd )

Coordinates

Ground Surface Elevation

Total Depth

Water Level Encountered

Static

Site Manager

Drilling Company Driller
Date Drilled Helper
Drilling Method Drilling Filuid
Logged By
Checked B
Geoiogist Y
Comments

CEARP Manager

- -
- 4=
- -+
- -
- 1 1
-+~ B
-+~ B
+ +
-’ e
——— - -r
- -
- -t
o -+
+ T
S—— R ud k. o
4= S
s -
T -
- -~

Lithologic Description

Sampiles Collected or
Other Tests

Pertormed

i

-

6.0-8.0°

Recovered 0.7/2.0° = 35%.

SAND: light brown (5 YR 6/4) sand rang-
ing (2.5-2.0 @) to (0.5-1.0 @); scattered
| gravel 0.25 mm to 3.50 mm; angular and
subangular;  poorly  sorted;  weakly
_ cemented: light, moist. :

L

- 8.0-10.0 SAMPLE,
Recovered 0.0/2.0° = 0%.

T Cuttings indicate clayey sand with some
1 gravels.

| 10.0-12.0' SAMPLE,

Recovered 0.014/2.0 = 0.12%.

| Sample retained as a large size gravel
measuring 4.25 mm; subrounded.

o

12.0-14.0° SAMPLE.

- Recovered 2.0/2.0 = 100%.

12.0-13.5: CLAYEY SAND: moderate
" brown (5 YR 4/4) to varying light brown
of (5 YR 5/6) to (5 YR 6/4) sand: fine-
" grained (3.0-2.5 @) and (2.5-2.0 @); poorly
}_ sorted, weakly cemented; moist.

N ARAPAHOE FORMATION

L 13.5-14.0°" CLAYEY SANDSTONE: pale
yellowish brown (10 YR 6/2) to dark
- yellowish orange (10 YR 6/6) to light
gray (N 7/0) streaked; grain size (2.5-2.0
k@); subrounded and rounded; severely
oxide stained; massive; poorly sorted;
- highly weathered; moist.
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LOG

OF
BOREHOLE -

Location Rockvy Flats Plapt: Landfill Area Borehole/Well No. 10-87 {cant'd )
Coordinates Ground Surface Elevation

Total Depth Water Level Encountered

Static
Drilling Company Driller
Date Drilled Helper

Drilling Method

Drilling Fluid

Logged 8y

Checked By

Comments

Geologist

Site Manager

CEARP Manager
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Lithologic Description

/Samples Collected or
Other Tests Performed

'y

L

b

140-16.0° SAMPLE,

Recovered 2.0/2.0° = 100%.

CLAYEY SANDSTONE: varying brown
and gray as noted in previous run; con-
tinued severely oxide stained; fine-
grained sand (2.5-2.0 @); massive;
moderately cemented; moist.

16.0-17.0° SAMPLE,

Recovered 1.0/1.0’ = 100%.

SANDY CLAYSTONE: medium dark gray
(N 4/0); slightly weathered: fine-grained
sands; massive; low plastic; blocky: mod-
erately cemented; with thin oxide (Fe)
streaks noted; moist.

TOTAL DEPTH: 17.0°

w
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LOG

OF
BOREHOLE
Location Rockv Flats Plant; Landfill Area Borehoie. Well No. 71-87
Coordinates N 40339.90 E 20991.74 Ground Surface Elevation _5963.39'
Total Depth 18.5"' Water Level Encountered _5.0' \
Statie 4.62' (4/11/88)
Drilling Company _Bovles Bros. Dritler S. Bradfield
Date Drilled December 10, 1987 Helper _K. Parker
Drilling Method _Hollow Stem Auger Dritting Fiuid _None
Logged By J. Bacchus Checked By
Geologist Site Mansger
CEARP Manager
Commaents
Sampies Collected eor
Lithologic Description Other Tosts Performed
,ﬁ
W OVA background=0.7
s MP , HNu background=0.4
0.0-2.0° SAMPLE. s No readings above
Recovered 0.6/2.0° = 30%. background.

SOIL: grayish brown (5 YR 3/2), roots;
angular pebbles; sand; caliche; moist.

2.0-4.0° SAMPLE.

Recovered 1.1/2.0’ = 55%.

CLAYEY SAND: yellowish gray (5 Y
7/2); high amount of caliche; angular
pebbles of quartzite and igneous rock;
contains chunks of clay bedrock; slightly
moist to dry.

4.0-50° SAMPLE.

Recovered 0.6/1.0° = 60%.

CLAYEY SAND: same as above except
less clay and much more caliche.

5.0-7.0' SAMPLE.
No recovery; drilled with center bit.

Total depth measured 6.5°.
Adjust depth.

6.5-8.5° SAMPLE.

“ Recovered 1.5/2.0° = 75%.

CLAYEY SILTY SAND: dark yellowish
orange (10 YR 6/6); clasts of quartzite;
no HCI reaction; wet on top of the run;
very moist,

Total depth measured 9.0°.
Adjust depth.

~ 20
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LOG

OF
BOREHOLE
Location Rocky Flats Plant; Landfill Area Borehole/Well No. _/1-87 (cont'd.)
Coordinates Ground Surtsce 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
N g
N Qe Samples Collected or
Qo«. P~ ‘:S’:? Lithologic Description QOther Tests Performed
9.0-11.0° SA
-’ - -

Recovered 1.6/2.0° = 80%.

9.0-10.2: SANDY CLAY: dark yellowish
orange (10 YR 6/6); large angular
pebbles; small angular cobbles; no HCl
reaction; moist to wet.

-+ + L 10.2-10.6> SANDY CLAY: light gray (N
7/0) stained with dark yellowish orange
— 5 S 4+ (10 YR 6/6); fine-grained sand; moderate
HCI reaction: moist.

- L o L o

11.0-13.0° SAMPLE.
T T T Recovered 1.6/2.0° = 80%.

11.0-11.4% SANDY CLAY: same as
+ -+ + above.

11.4-13.0% SANDY CLAY: light gray (N
" 7/0); stained with dark yellowish orange
q__(lO YR 6/6); angular pebbles of feldspar
and quartzite; moist to wet.

" 13.0-15.0’ SAMPLE.

-+ + 1 Recovered 1.1/2.0° = 55%.

13.0-13.5": SANDY CLAY: same as
-+ 4 4. above.

4 4 <+ ARAPA E FORMATION
—_— -+ + + 13.5-14.1" CLAYSTONE: light gray (N

7/0); stained with dark yellowish orange
" (10 YR 6/6); dense; moist.

'
¥
Il
1
I

- 15.0-17.0' SAMPLE.

Recovered 1.1/2.0° = 55%.

T T T CLAYSTONE: same as above except
i contains coal; slightly moist.

' Dane __2 of 2




LOG
OF ]
BOREHOLE

Loeation Rocky Flats Plant; Landfill Area Borehole/Well No. /1-87 (cont'd.)

Coordinates Ground Surface Elevation

Total Depth Water Level Encountered

Static

Drilling Company Driller

Date Drilled Helper

Orililng Method Driliing Fluid

Logged By Checked By

Geologist Site Manager

CEARP Manager’
Comments

Samples Coilected or

Lithologic Description Other Tests Performed

e ———————

<+ 1l 1 17.0-190° SAMPLE,
Recovered 0.6/2.0° = 30%.
L i L CLAYSTONE: same as above.

TOTAL DEPTH: 18.5".

- - -
- - -
— - -l -
-~ L o -
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LOG

OF
BOREHOLE
Locatiop _Rockv Flats Plant:; Landfill Area Borehole Well No. _72-87
Coordinates _N_39459.12 E 20855.24 Ground Surface Elevation _5969.11"'
Total Depth 15.0" Water Level Encountered _6.0'
Static 2.13' (4/11/88)
Drilling Company Boyles Bros. Oritier _S. Bradfield
Date Drilled December 16, 1987 Helper _K. Parker
Drilling Method _ Hollow Stem Auger Drilling Fluid _Nome
Logged By R, Treat Checked By
Geologist Site Manager
CEARP Manasger
Commaents
< .
N Qe Samples Collected eor
o.( ...i: Lithologic Description Other Tests Performed
ROCKY F VIiUM

- 10

,?_ scattered (1.0-0.5 @); gravel ranging from

AT 0.3-1.8"

; / 0.0-2.0° SAMPLE.
" - Recovered 1.8/2.0° = 90%.
1 / 0.0-0.3: CLAY AND GRAVEL:

/- brown (5 YR 2/2); scattered cobbles; sub-

dusky

angular and subrounded gravel with

" numerous moderately cemented;
light moist.

SAND AND GRAVEL: grayish

roots;

| orange (10 YR 7/4) to some dark yellow-
ish orange (10 YR 6/6); sand (2.5-2.0 @) to

1.25 mm to 2.75 mm;
| subrounded: very
cemented; moist.

subangular and

calcareous; weakly

2.0-3.5 SAMPLE.

- Recovered 1.0/1.5" = 67%.

SAND AND GRAVEL: very pale orange
L (10 YR 8/2) to some dark yellowish
orange (10 YR 6/6) to light brown (5 YR
" 5/6); sand ranging (2.5-2.0 @) to scattered
(0.5-0.0 @); gravel ranging 0.25 mm to 2.25
" mm; subangular, subrounded, and few
rounded; weakly cemented; poorly sorted;
|~ very calcareous; moist.

- 15

- 20

3.5-4.0’ Center bit drill.

4.0-6.0° SAMPLE.

<4 Recovered 1.0/2.0° = 50%.

SAND WITH SCATTERED GRAVEL:
4 color as stated above; sand ranging (3.0-
2.5 @) to scattered (1.0-0.5 @); gravel 1.00
4 mm and smaller; weakly cemented; poorly
sorted; light moist.

HNu Background=0.6
OVA Background=1.2
Ludlum Back-

ground=0

0.0-1.8" Readings on
core: HNu = 5.4;
OVA =42,

0.0-1.8: Direct hit
sample: 72870000DH.

2.0-3.0" Readings on
core: HNu = 0.0;
OVA = 1.4.

2.0-3.0" Direct hit
sample: 72870002DH.

4.0-5.0: Readings on
core: HNu = 1.5;
OVA = 0.0.

4.0-5.0" Direct hit/
upper contact sample:
72870004UC.

6.0-8.0: Water
table/contact sample:
72870006 WT.

8.0-10.0": Bedrock
sample: 72870008BR.

Page 1 of 3



LOG
OF
BOREHOLE

Location _Rockv Flats Plant: Landfill Area
Coordinates
Total Depth

Drilling Company

Borehole/Weil No. _72-87 (cont'd.)

Ground Surface Elevation

Water Level Encountered

Static

Date Drilled

Dritling Method

Logged By

Driller

Heliper

Drilling Fluid

Checked By

Comments

Geologist

Site Manager

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

-

e g

+

T

6.0-8.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

6.0-6.5" SAND AND SCATTERED
GRAVELS: light brown (5 YR 35/6) to
moderate brown (5 YR 4/4); sand (2.5-2.

@) and (1.5-1.0 @); rounded; non-cemented:
poorly sorted; wet at 6.0".

ARAPAHOE FORMATION

6.5-8.0%° CLAYEY SANDSTONE: varying
light brown (5 YR 5/6) and (5§ YR 6/4) to
moderate brown (5 YR 4/4) with pale
yeilowish brown (10 YR 6/2); sand (3.0-
2.5 @); weakly to non-cemented; poorly
sorted; moderately oxide (Fe) stained;
highly weathered very moist to moist.

8.0-10.0' SAMPLE.

Recovered 2.0/2.0" = 100%.

CLAYEY SANDSTONE: varying light
brown (5 YR 6/4) and (5 YR 5/6), light
brownish gray (5 YR 6/1), and brownish
gray (5 YR 4/l); fine-grained sand of
(3.5-3.0 @) low to possible medium plastic;
hardened small calcite fragments; moder-
ately cemented; poorly sorted; moderately
oxide (Fe) stained; highly weathered,
moist.

10.0-12.00 SAMPLE.
Recovered 0.0/2.0’ = 0%.

12.0-13.0° SAMPLE.
Recovered 0.0/1.0° = 0%.

—ﬁ
13.0-13.6" Field

screen readings:
HNU = 0.4 (1.5);
OVA = 0.0 (0.0).

Pace 2 af _3




LOG

OF
BOREHOLE
Locstion _Rockv Flats Plant; Landfill Area Borehole/Well No. _72-87 (cont'd.)
Coordinates Ground Surface Elevation
Total Depth Water Level Encountered
Static
Drilling Company Driller
Drilling Method Drilling Fluid
Logged By Checked By
Geoiogist Site Manager
CEARP Manager
Comments
< »
;.\ Qe Samplies Collected or
c. 6,“! Lithologic Description Qther Tests Pertformed
& Q’&
L 1 1 0-15.0° MPLE.
Recovered 0.6/2.0° = 30%.
L 4 1 SANDY CLAYSTONE: medium gray (N
5/0); medium if not highly plastic; mod-
L 1 L erately cemented: fine-grained sand (3.5-
3.0 @); weathered, moist.
- - -hn
TOTAL DEPTH: 15.0".
—_ 4 + <+
GP —— -
- - -
— b + -
- IP JP
dr - L o3
4+ 4 4
- -P dr
- - -
- -~ -
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QA BY/DAT

LOG OF BOREHOLE

-A5A5Z¢71a«./274~20

LOCATION

Rocky Flats Plant; Landfill Area

COORDINATES N39,332.69 £19,481.76 (RFP)

TOTAL DEPTH 27.5°

DRILLING COMPANY

Bovies Brothers

DATE DRILLED

May 8 and 18, 1989

DRILLING METHOD

Hollow Stem Auger

LOGGED BY

BORFHOLE /WI'tT MO, 6106089

GROUND SURTACE ELEVATION 5993.3

WATER LEVEL ENCOUNTERED _19.5

STANC _20.19' (10/13/89).

DRILLER K. Patker HELPER A. Boday

DRILLING FLUID None

CHECKED BY

SITE MANAGELR

R.T. Treat

GEOLOGIST
COMMENTS _ Dry ice was placed down hollow stem aquger starting ot 9.5' to neutrdlize the methane qases

CEARP MANAGER

encountered down hole.

—
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LITHOLOGIC DESCRIPTION

SAMPLES COFLECTED
OR OTHER TESTS
PLRFORMED
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ARTIFICIAL FILL

0.0-1.5/ SAMPLE,

Recovered 1.2/1.57 = 80%.

CLAYEY GRAVEL: Llight brown (5 YR 5/6), grayish
brown (5 YR 3/2) and moderate yellowish brown (10
YR 5/4); some sand; gravel (0.90 mm to & 1/2")
with some asphalt; angular, subangular and few
subrounded; weakly cemented; poorly consolidated;
few roots; low to no plasticity; slightly moist.

1.5-3.5’ SAMPLE.
Recovered 0.25/2.0" = 12X.
CLAYEY GRAVEL: same as above.

3.5-5.5/ SAMPLE.

Recovered 1.3/2.0¢ = 65%.

CLAY AND GRAVEL: dusky brown (5 YR 2/2); pale
brown (5 YR 5/2) and some lLight brown (5 YR 5/6);
trash consisting of wood chips, dry wall, plywood
chips; fine- and medium-grained sand; gravel ¢0.20
mm to 3.25 mm); weakly consolidated; non-plastic;
medium stiff; moist.

HNUY Background: 0.0
OVA Background: 1.0

Explosimeter was used
during the drilling of
this boring.

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted
below.

OVA was off scale in the
augers and breathing zone
during the entire
drilling effort.

TRIP BLANK SAMPLE
T80508898

0.0-1.2' SAMPLE
(VOAs only)
LF01890001

0.0-6.07 SAMPLE
LF01890006

% & LFO1890006F8
ar* o
e T 3,5-4.8 SAMPLE
b (VOAs only)
Loz - LFO1890305
o~ — o
v~ o~
- - o
S fex’sw
060894
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LOG OF BOREHOLE

PAGE __2 OF 4

DEPT- 7T)
GRAPHIC

LOG
SAMPLE

TYPE

LITHOLOGIC DESCRIPTION

SAMPIFS POLIFCTTD
OR OMIER JESIS
PERFORMED
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5.5-7.5/ SAMPLE,

Recovered 1.2/2.07 = 60%.

CLAY WITH SANDY GRAVEL: dusky brown (5 YR 5/2);
pale brown (5 YR 5/2); wood fragments; paper;
asphalt and gravel (0.25mm to 1.75 mm); very fine-
grained sand (3.5-3.0 phi); weakly cemented;
poorly consolidated; stiff; low plasticity; moist.

7.5-9.5’ SAMPLE.
Recovered 0.2/2.07 = 10X.
CLAY WITH SANDY GRAVEL: same as above.

Note: 9.5-10.5’: Drilled with center bit. No
sample recovery.

10.5-11.5/ SAMPLE.

Recovered 1.0/1.0' = 100%.

LANDFILL DEBRIS: grayish black (N 2/0) to dusky
brown (5 YR 2/2); paper; wood; some scattered
gravel (0.25 mm); angular to subangular.

11.5-13.5’ SAMPLE.

Recovered 1.5/2.0' = 75%.

LANDFILL DEBRIS: same as above; gravelly clay with
glass; wire; wood and paper.

£.0-12.07 SAMPLE
LF01890612

7.5-7.7' SAMPLE
(VOAs only)
LF01890709

10.5-11.5: Reading on
core:
OVA: 75

11.5-13.5/: Readings on
core:

OVA: 55

HNu: 4.5

11.5-13.0! SAMPLE
(VOAs only)
LF01891214

12.0-15.7' SAMPLE
LF01891218

¥
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WELL NO. _B106083 LOG OF BOREHOLE PAGE 3 OF __ 4

r‘; o2 tad SAMDILFS CNLLFOTTD
=iz |2, LITHOLOGIC DESCRIPTION OR OILR JESIS
Sl x3 |58 PERFORMCD

13 :::/// . 13.5-15.5 SAMPLE.
, g Recovered 0.4/2.0' = 20%. 13.5-15.5': Reading on
4 | LANDFILL DEBRIS: same as above. core:
/ HNU: 2.5
/ 15.5-17.5!: Readings on
15.5-17.5¢ SAMPLE, core:
14_ | Recovered 0.2/2.0’ = 10X. HNu: 1.8
CLAY: moderate brown (5 YR 4/4) to grayish brown OVA: 3.0
(5 YR 3/2); some wood; low plasticity; weakly
cemented; moist. 15.5+15.7/ SAMPLE
B f A N~ N (VOAs only)
r LF01891618

N

phi) to fine-grained (2.5-2.0 phi) sand ;gravel
(1.25 mm to 1.75 mm); subrounded; rounded; weakly
cemented; very moist to moist.

17.5-21.5’ SAMPLE
15, ‘  17.5-19.5' SAMPLE. LF01891822
Recovered 0.2/2.0' = 10%.
/‘ CLAY: pale brown (5 YR 5/2) to grayish brown (5 YR
3/2); some gravel; weakly cemented; poorly
. | consolidated; low plasticity; moist.
T e e T 19.5-20.5/: Reading on
B L ROCKY FLATS ALLUVIOM ~ — cores
T} — -, OVA: 2.4
16} — —_/_ 19.5-20.5¢ SAMPLE, Y4
T Recovered 1.2/1.07 = 120%X. 19.5-20.5' SAMPLE
— = A CLAYEY SAND AND GRAVEL: pale yellowish brown (10 (VOAs only)
T / YR 4/2) to dark yellowish orange (10 YR 6/6); LF01892021
R I severely oxide stained; very fine-grained (3.5-3.0
-

20.5-21.57 SAMPLE,

Recovered 1.0/1.0/ = 100%.

CLAYEY SAND AND GRAVEL: dark yellowish orange (10
YR 6/6) to light brown (5 YR 5/6); gravel (1.25 mm
to 2.25 mm); subangular; subrounded; fine-grained
(2.5-2.0 phi) to coarse-grained (1.0-0.5 phi)
sand; weakly cemented; poorly consolidated; medium
dense; severely oxide stained; moist.

19.5°
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WELL No. _ B106089

|0G OF GOREHOLE

PAGE 4 .

LEPTH (FT)
GRAPH
LOG
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LITHOLOGIC DESCRIP NION

SAMPLFS eOHTCTED
OR OfHER TLSIS
PERFORMED
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21.5-23.57 SAMPLE.
Recovered 2.0/2.0' = 100%.
21.5-22.7/: CLAYEY SAND AND GRAVEL: same as above.

ARAPAHOE /LARAMIE FORMATION

22.7-23.5': CLAYSTONE: pale yellowish brown (10 YR
6/2); light olive gray (5 Y 5/2); massive;
homogeneous; medium plasticity; mediumn hard;
slightly oxide stained; moist.

23.5-25.5' SAMPLE.

Recovered 2.0/2.0' = 100%.

CLAYSTONE: same as above; severely oxide stained
at 23.5-24.5', then moderately to slightly stained
in lower run; medium gray (N 5/0) to medium dark

.gray (N 4/0).

25.5-27.5 SAMPLE.

Recovered 1.8/2.0' = 90%.

SANDY CLAYSTONE: same as above; more sand;
slightly moist.

JOTAL_DEPTH = 27.5¢

21.5-23.5' SAMPLE
(VOAs only)
LF01892224

22.7-27.3" SAMPLE
LF01892327
LF018923270

23.5-25.5’ SAMPLE
(VOAs only)

LF01892426




LOG OF BOREHOLE
QA BY/DATE < 8 S~ BOREHOLE/WELL NO. __mongiga.
LOCATION &W GROUND SURFACE ELEVATION _5384.5

COORDINATES _N39.352.08 F20.202.58 (RFP) WATER LEVEL ENCOUNTERED __18.5'

TOTAL DEPTH _ 450’ STATIC 22.88' (09/27/89)
DRILLER K. Parker HELPER R, Orr

DRILLING COMPANY _Boves Brothers DRILLING FLUID None

DATE DRILLED oy 24-25 1989 CHECKED BY _ o/ B & 9oV 2n

ORILLING METHOD ” Hollow Stem Auger / SITE MANAGER

HORGED BT S8 Carggg{%&s]_ CEARP MANAGER

COMMENTS Dry jce was placeg
from_the landfill sails.

= SAMPLES COLLECTED
= |=. LITHOLOGIC DESCRIPTION OR OTHER TESTS
AEEIES: PERFORMED

¢
3
+

3

*,
1‘(1
Voo

ARTIFICIAL FILL

L] ;—o‘

—:_‘g}- L- 0.0-1.07 SAMPLE HNu Background: 0.0
e — o Recovered 0.3/1.0/ = 30%. OVA Background: 0.0
sdibu - Xas SAND AND CLAY: moderate yellowish brown (10 YR Explosimeter Background:

1 N-"‘%;T; 5/4); some 1 to 2 cm gravel; fine- to very coarse- 0.0

‘%“"“'&‘6"—_ - grained sand; poor sorting; angular; quartzose;

...‘.E....-,o'ﬁ non-stratified; unconsol idated; non-cemented; All readings on cuttings,
by, —p Loose; dry. in breathing zone, on
L.JQ.T.;' core, and in augers: 0.0;

T =&l ~  1.0-3.0/ SAMPLE. unless otherwise noted
So o7 Recovered 1,1/2.0' = 55%. below.

(@, —p o GRAVELLY CLAYEY SAND: moderate yellowish brown (10

2 r-o-'of_;—: YR 5/4); fine- to very coarse-grained sand; 1 to 2 IRIP BLANK SAMPLE

I a8 - cm gravel; poor sorting; angular to subangular; 180524898
e — o quartzose; non-stratified; unconsolidated; non-

“v;ﬂ'a_."; cemented; loose; dry.

L2 3% 0.0-2.07 SAMPLE

R - 3.0-4.0' SAMPLE. (VOAs only)

Zo o7 Recovered 0.2/1.0' = 20%. LF0289BRO002

o —p o SANDY GRAVELLY CLAY: pale yellowish brown (10 YR

3 725:: 6/2); fine- to coarse-grained sand; 2 to 7 cm 0.0-2.1’ SAMPLE

R - gravel to trace pebbles; poor sorting; subanguiar; LF02898R0O003
50 o quartzose: non-stratified; unconsolidated; non-
br. ~8 .o cemented; medium dense to loose; dry.

..;-'ot'.?; 3.0!: Readings in Auger:

—1-_6, = &0 r  4.0-6.0' SAMPLE. OVA: 200
oo Recovered 2.0/2.0¢ = 100%. Explosimeter: 15% LEL
’461-%'; SANDY GRAVELLY CLAY: moderate yellowish brawn (10 Reading on Core:

4 oo 50 o YR 5/4); fine- to very coarse-grained sand; 1 to 5 OVA: 1.0

'f.‘ﬁ'f— (- cm gravel; poor sorting; subangular; granite and
Byl quartzites; non-stratified; moderately TRIP BLANK SAMPLE
"!';_57‘_:2_ consolidated; stiff; low plasticity; slightly 780525898
ho wl o calcareous; moist.

R R o I~ 3.0-9.D' SAMPLE
;71;‘:_‘ LF02898R0O309
‘-0 - o

9 S //

il

PAGE 1 OF 8




M
WELL NO. _B206189 LOG OF BOREHOLE PAGE 2 OF
=
e © " SAMPLES COULECTED
Tl & g w HTHOLOGIC DESCRIFTION OR UTHER TESIS
Gl x8|3e PERFORMED
—_
5 FLA%) 7 /] 6.0-8.00 sawpie
o —m | /" /] Recovered 1.4/2.0' = 70%. 4.0-6.07 SAMPLE
_0‘0 = / SANDY GRAVELLY CLAY: same as above; moderate (VOAs only)
oF 2 / I yellowish brown (10 YR 5/4); moderate olive brown LFO2898R0406
°_._-.-°..°;.J// (5 Y 4/4); moderate reddish brown (10 YR 4/6); 1
SCRRNRS g to 8 cm gravel.
DA A 8.0-10.0°_sampLE.
°‘_.:5_.°;//, Recovered 2.0/2.0’ = 100X. 6.0': Readings in Auger:
5% o~ SANDY GRAVELLY CLAY: same as above; moderate OVA: 1000.0
_:9';""‘/ A yellowish brown (10 YR 5/4) to black (N 1/0); 1 to Explosimeter: 100X LEL
1 ';; O'S-~ // - & cm gravel; wood; plastic and metal debris. Reading on cuttings:
v?.—u—:-/ // OVA: 10.0
(S
T Sal T ROCKY FLATS ALLUVIUM
S s el 7 7 10.0-12.0¢ SAMPLE.
ik P Recovered 2.0/2.0’ = 100X. 8.0-10.07 SAMPLE
—[f T =Y 7k CLAYEY SAND: grayish green (10 GY 5/2) to (VOAs only)
E_ 28V /7] vyellowish gray (5 Y 7/2); some iron-oxide stain-- LFO2898R0810
b & —p — ) dark yellowish orange (10 YR 6/6); fine- to
8 _4‘0‘;01 A coarse-grained sand; 1 to 2 cm gravel; poor 10.0-15.7’ SAMPLE
> DA 7k sorting; subangular; quartzose; slightly LF0289BR1016
F.a.?._c; stratified to laminated; moderately consolidated;
m-_ﬂ-u - 1 weskly cemented; medium dense; low plastic; moist.
TG"‘
= i L 12.0-14.07 SAMPLE.
R /1 Recovered 2.0/2.0" = 100%. 12.0-14.0/ SAMPLE
e /'/ CLAYEY SAND: (ight brown (5 YR 5/6); fine- to very (VOAs only)
ST 7 coarse-grained sand; trace 1-2 cm gravel; poor LF02898R1214
- Ay sorting; subangular; quartzose lenses to non-
E"“‘““ / /] stratified; moderately consolidated; weakly
e s —( //A cemented; mediun dense; low plastic; iron-oxide
_:3,__‘5‘_: /7| staining; moist.
_7 —5 G‘—//, / //.—
o .
c:s—f)v— /-/ L
ik a s Py
'0 =~ /z"/ - /L
b _.__. VP
e
IR Ve
¥ :_‘-_‘4 A
-
I (e
- — / e
. g
—
e — o} S ’/
|24: : :_7// " A
s
N P
A
13 I
e - /s .~




WELL NO. _B206189 LOG OF BOREMOLE PAGE 3 OF _
£ .
= o SAMPI LS COLIFETTD
gE ‘i. " - LITHOLOGIC DESCRIFTION OR OTHER TESTS
Y3 % PERFORMED
13—""07 - ] 14.0-16.0 sampLe,
[— e s Recovered 1.7/2.0' = 85%.
- =91 CLAYEY SAND: same as above; dark yellowish orange
S I "_'-1// ,/L €10 YR 6/6) to dark yellowish brown (10 YR 4/2);
. ’ low to non-plastic; medium dense to dense.
14 L1 7 "1 16.0-18.0' SAMPLE.
= = =L " | Recovered 2.0/2.0' = 100%. 16.0-18.0! SAMPLE
— — {7 7] CLAYEY GRAVELLY SAND: Llight brown (5 YR 5/6) to (VOAs only)
- — —t 7 77| woderate yellowish brown (10 YR 5/4); fine- to LFO2898R1618
- =4/ /,/ very coarse-grained sand; 1 to 2 cm gravel; poorly
1 Z T/ ./ /) sorted; subangular; quartzose; slightly 16.0-19.9’ SAMPLE
I S stratified; very thin (1/2 cm) clean sand lenses; LF02898BR1620
- — _-///, 71 moderately consolidated; weakly cemented; medium
4’54_—_—*_: 2" .7 ] dense to dense; medium to low plastic; moist.
£ P
"} 18,0-20.07 SAMPLE.
- — — Recovered 1.9/2.0’ = 95X,
— = 1., 1 18.0-18.57: CLAYEY GRAVELLY SAND: same as above.
4T T ¥, 7 4 18.5-19.9/: SAND: dark yellowish orange (10 YR
— N 6/6); trace silt; fine- to very coarse-grained
- i ] sand; some (1 to 3 cm) gravel; poorly sorted;
‘6 1 ’,//, subangular; quartzose to arkosic; unconsolidated;
_';'c'_'/ . /— non-stratified; non-plastic; medium dense; wet.
e — G~ . .
% en | /| 20.0-22.0' SAMPLE.
|07 7| Recovered 2.0/2.0' = 100X. 20.0-22.07 SAMPLE
L7 3L/} 20.0-20.9': SANDY GRAVELLY CLAY: dark yellowish (VOAs only)
-5 —-d:- /" 71 orange (10 YR 6/6); fine- to coarse-grained sand; LF02898R2022
— 4 1 to B cm gravel and pebbles; poorly sorted;
T T2V 7 2| subangular; granite and quartzite; non-stratified; 20.0-26.9’ SAMPLE
- ;~: s moderately consolidated: non-cemented; medium LF02898R2127
Do —a s +] plastic; very stiff to hard; a 4 cm sandy gravel
m =gt ’ lense at contact with claystone bedrock; very
iraica S moist.
t 3T i
1;4 - ARAPAHOE LARAMIE/FORMATION
-y
18 ikl 20.9-22.0°: CLAYSTONE: light olive brown (5 Y 5/6)
% = 4T T to light olive gray (5 Y 5/2); non-stratified;
so—e{ . ] blocky; well consolidated; non-cemented; iron-
= o0 - | oxide banding; hard; medium to high plastic;
257 7 1 westhered; moist. N7/
T 3. L 18,5’
o e '
. A
19J |
Vo 7
e ’ .'/
. ds -
- /' i
20 o ™ ] 3
T = ot
a2 —ai-
r = o ]
atireka :
M = = 1
lr —8 6~}
w0 -~ 44 )
s, et A |
a Ao
L) = = —




LOG OF BOREHOLE

PAGE 4 OF £

[
2 Ly SAMPI TS e reTn
E é - T LITHOLOGIC DESCRIPTION OR OHER IESIS
Hlxs|S5e PERF ORMED
21 ;_—_‘// 1 22.0-26.0 SAMPLE,
—_— Recovered 2.0/2.0¢ = 100X.
I - | CLAYSTONE: seme as asbove; light to heavy iron-
D oxide staining at 23.9’.
— = 26.0-26.0" SAMPLE,
224 = = | Recovered 2.0/2.07 = 100%. 26.0-26.0" SAMPLE
S CLAYSTONE: same as above; grayish brown (5 YR (VOAs only)
—_ - g 3/2); pale yellowish brown (10 YR 6/2); grayish LF0289BR2426
- = 1 orange (10 YR 7/4); very mottled; abundant iron-
==L | oxide staining.
._—_.—_J 26.0-28.0' SAMPLE.
= 1 {1 Recovered 2.0/2.0/ = 100%. v 22.88'
/-3._ I 4 | CLAYSTONE: same as above; mangsnese oxide and - )
R % iron-oxide staining; very thin silty sand -
L~ interbeds.
— ) 26.9-32.9' SAMPLE
S I s LF02B98R2733
B 28.0-30.0’ SAMPLE.
- — Recovered 2.0/2.0’ = 100%. 28.0-30.0! SAMPLE
I © . CLAYSTONE: same as above; dark yellowish orange (VOAs only)
— ] (10 YR 6/6); light olive gray (5 Y 5/2); dusky LF02898R2830
- — yellowish brown (10 YR 2/2); very hard to hard; no
|~ 1 sand; mottled to 29.1’.
= I— s
Py
251~ =
-~ = T
- __/ !
I v/
=26 - - %
“: -),_ — ;/r
1278 = < /+
Rk ¢ /
- -: : :—/r—
281 - :3/ !
— —
- — — /
e




LOG OF BOREHOLE

PAGE 5 0OF I

t(!H(\~

[ .
Sf’ w SAMDI TS ~NLEECTTD
= E g, LITHOLOGIC DESCRIP TION OR DIHER 1LSTS
() a.
S| 83| a6 PERFORMED
29— =1/ 1 30.0-32.0r sampL.
f‘_‘_—/ © | Recovered 2.0/2.0" = 100X. 30.0/: Reading in Auger:
 _ __"/ s CLAYSTONE: same as above; light olive brown (5 Y Explosimeter: 20% LEL
4 - 'k 5/6); medium gray (N 5/0, light olive gray (5 Y
—— d 5/2); very mottled; high plastic; trace iron-oxide
T / ’/ staining.
0 - - / .
~OJ_ - _-//- 32.0-36.0' SAMPLE.
- — . Recovered 2.0/2.0' = 100X, 32.0-34.0’ SAMPLE
e / A CLAYSTONE: same as above; olive gray (5 Y 4/1); (VOAs only)
- - - 7 light olive brown (5 Y 5/6); dark gray (N 3/0); LF0289BR3234
= - '} laminated; dark gray zone due to menganese oxide
-1, staining.
- - A ne
K31 S P 34,0-35.07 SAMPL
- 1. — " 7"+ Recovered 1.0/1.0" = 100%.
— — 1,7, 71 CLAYSTONE: same as above; brownish black (5 YR
i A 2/1); medium gray (N 5/0); medium dark gray (N
L — 1/ ] &/0); mottled.
- — 47,77 35.0-36.07 SAMpLE,
T L Recovered 1.0/1.07 = 100X.
- — ///“ . CLAYSTONE: same 2s above; dark gray (N 3/0) to
- - 7 07 light olive gray (5 Y 6/1); slightly silty; trace
- -////’ very fine-grained sand; slightly mottled.
L] / 7] 36.0-37.0' SAMPLE.
4.~ - Recovered 1.0/1.0’ = 100%.
- - A v CLAYSTONE: same as above; medium gray (N 6/0) to
i // / medium dark gray (N 4/0); blocky to platy; very
133 — = ey hard.
. 4~ - yde
T 4/// 2,
-~ =/
e - ...r/ /'/)//
il
34_“‘ ~ =t 7
—‘_--—.-‘ = P /'/. yas
e — — ///’1/
I P
- - -1/ /"',/-
- =1 -
_~____ ; //- / '/,
35‘: : :"i‘l _1/' [
—_ = s ,/) al
- — —{ /1’/,
- — 4
et A
—- -y
SUH i SRR
T 1
-1: : :—'-/ ’ P ol
—-—-—_—«/ ".’ 4
— — 4
=,




WELL NO. _ B206189 LOG OF BOREHOLE PAGE_ F_ OF 4
=
= &
% w SAMPLES CNLIFCTED
OE_ a R 2 LITHOLOGIC DESCRIFTION OR OTHER TESTS
‘ a
a1 5SS | S PERFORMED
V7 A 3.0:38.00 smme,
i L 1 Recovered 1.0/1.0/ = 100%.
L ] / /; CLAYSTONE: same as above.
1 ‘A 38.0-39.0' swpre,
- - = /// Recovered 1.0/1.0/ = 100%.
38— / | CLAYSTONE: same as sbove; medium gray (N 5/0) to
1 - _-7/ //~ Light gray (N 7/0).

- -4 A

1] 3.0-40.0 sweie,
il / /| Recavered 1.0/1.0" = 100%.
TV T CLAYSTONE: same as above; dark gray (N 3/0) to

- - /’ A light olive gray (5 Y 6/1); laminated, manganese
i 7 oxide staining in discrete layers.

(] Sl By
— = 7 b 60.0-41.0' SAMPLE,

- = 4.7 .7, Recovered 1.0/1.0¢ = 100%. FIELD BLANK SAMPLE
-~ CLAYSTONE: same as above. LF0289BRO0FB
N T
- — - /,.//- 461.0-42.0" SAMPLE

- T /’/- Recovered 1.0/1.0/ = 100X
VS CLAYSTONE: same as above; brownish gray (5 YR 4/1)
g /'/ to medium dark gray (N 4/0).
- - —/7 ] 42.0-43.07_sampLE.
i // Recovered 1.0/1.0’ = 100X,
I // A CLAYSTONE: same as above; increasing silt content;
T+ - ——‘// // I increasing manganese oxide staining.
e A4
1.7/ 43.0-44.0' SAMPLE,
L | Resovered Bo4/1.07 = 40%.
I - ;7// /’ - CLAYSTONE: same as above; trace very fine-grained
i s //// sand.
| = V7] 44.0-45.0 sawpLE,
- - =T ‘I Recovered 0.0-1.0’ = 0X.
L R
+~ - =t TOTAL DEPTH = 45.0
___—__' /'/1/,/ s
- 7 F
- =4
= L /‘/,/
43)_4'— - —_'_,/," /',_
i P
1,
|/ A
- — 7,
<. _ _.4,//’ ‘/.’ -
———-—-—- '////." g
—_— — //' ',’,
4---1- ]
j—‘—_-d,// g
i el IR
L-————-/"",//’
—_— o
45 — VA




LOG OF BOREHOLE

QA BY/OATE 8 Sstprt oone Los-1 857

LOCATION __ Rocky Flats Plant: Landfill Areg

COORDINATES N39,272.29 £20,465.42 (RFP)

TOTAL DEPTH __ 47.5

DRILUNG COMPANY Bowes Biothers

UATE DRILLED _Mav | ond 2, 1983

BOREHOLE /WELL NO. __ B206289

GROUND SURFACE ELEVATION _5977.59’

WATER LEVEL ENCOUNTERED __ 12.5

STATIC __30.52° (09/28/89)

DRILLER _K. Parker HELPER R. Orr

DRILLING FLUID None

CHECKED BY ~/ &8 Bocrrar—

DRILLING METHOD _Hollow Stem Auger SIE MANAGER
LOGGED BY R.T. Treot

GEOLOGIST CEARP MANAGCR
COMMENTS
— :
= Q SAMPLES COLLECTED
= g LITHOLOGIC DESCRIPTION OR OTHER TESTS
clxd PERFORMED

0.0-1.5' SAMPLE.
Recovered 1.2/1.5% = 80%.

O
2 E |
REXI LY
c 1
o2l qa]’ |
SAMPLE
TYPE

L /-
a® - o
6. 4o
R R
i °.ov u/.. TOP_SOIL

ARTIFICIAL FILL

(.3
W2 a 0.0-0.25': SANDY CLAY: pale yellowish brown (10 YR
1 h‘@'.@@ 6/2); trace to some gravel; fine-graiped (3.0-2.5
4.8 -4 - phi) sand ; weakly cemented; poorly consolidated;
o6 4 medium stiff; very moist.

" e 0.25-0.507: CLAY AND GRAVEL:
c,'ﬁ;, ] 2/2); gravel (0.75 mm to 3.50 mm); angular,
456 o - subangular and few subrounded; poorly
‘.-';‘_YOQ consol idated; abundant roots; siightly moist.

ROCKY FLATS ALLUVIUM

dusky brown (5 YR

- (0.25 mm to 4.75 mm);

i
o %y
o &
o O
e
' o6
\
T

weakly cemented; poorly

' / consol idated; non-plastic; dense; dry.
4 B, 1.5-3.5/ SAMPLE.
408 ap - Recovered 1.3/2.0' = 65%.
PO SANDY GRAVEL: dark reddish brown (10 R 3/4) to

pale red (10 R 6/2); clayey (1.5-2.0’) to trace
clay (2.0-2.37); fine-grained (3.0-2.5 phi) up to
very coarse-grained (-0.5
gravel (0.15 mm to 2.10 mm); granite and

-3 dﬁ.
.0
3_ 8.0 af i
°';;‘]‘{, 0.50-1.207: SANDY GRAVEL: pate yellowish brown (10
o - &e YR 6/2); medium-grained (2.0-1.5 phi) to very
AJ,G',,W/ coarse-grained (-0.5 to -1.0 phi) sand; gravel

0. .6 quartzite; moderately cemented;
62'.‘2 ' moderately consolidated; slightly damp.

HNu Background: 0.0

OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted
below.

1.5/: Reading in Auger:
OVA: 0.2

3.5’: Reading in Auger:
OVA: 1.8

-1.0 phi) sand;

medium dense;

PAGE ] oF 7




WELL NO. _B206289 LOG OF BOREHOLE PAGE o o 7
g
g |4 SAMPLES CNILFCTTD
E g ., - w LITHOLOGIC DESCRIPTION OR OTHER TESTS
B 28 |2 PERFORMED
5 0;0’6 ‘t.///
* 8%’ 3.5-4.5/ SAMPLE.
Jo0® o | Recovered 1.0/1.0' = 100%.
6. 4@ SANDY GRAVEL: same as above; some clay. 3.5-4.57: Readings on
6?9 core:
a2’ Note: 4.5-5.57: Drilled with center bit. No OVA: 0.2
6 as? o] sample recovery. HNU: 4.5
o 4@ "
oo_?.d-“ 4.5': Reading in Auger:
0,0 OVA: 5.0
480" ol L
la. a4
°¢? 0 5.5-7.5f SAMPLE.
‘439- o Recovered 1.3/2.0' = 65%4. 5.5-7.5': Reading on
7 Jaa? ol SAND AND GRAVEL: dark yellowish orange (10 YR 6/6) Core:
b - 6@ " to pale yellowish brown (10 YR 6/2); very fine- OVA: 0.4
0? ’6°' grained (3.5-3.0 phi) to very coarse-grained (0.0
® 319_6 /s to -0.5 phi) sand; gravel (0.25 mm to 2.25 mm);
180 ° a Y | angular, subangular and few subrounded; guartzite
o6 Q. and granite; weakly cemented; poorly consolidated;
e® o medium dense; non-plastic; slightly moist.
A I
- /////// 7.5-9.5¢ SAMPLE,
y i Recovered 1.1/2.0' = 55%. 7.5-9.5/: Reading on
c 7.5-7.8’: SAND AND GRAVEL. same as above. Core:
7.8-8.6': CLAYEY SAND: light gray (N 7/0) to OVA: 5.6
_“;y 1 streaks of moderate brown (5 YR 4/4); fine-grained )
] (3.0-2.5 phi) sand; moderately cemented; weakly 9.5/: Readings in Auger:
- consolidated; medium dense; low plasticity; moist. Qva: 250
o HNu: 5.5

| I '-,,,!,_, .
| I 1-'.;_|__ s

i

|

|
\’

9.5-11.5' SAMPLE.

Recovered 2.0/2.0' = 100%.

CLAYEY SAND: dark yellowish orange (10 YR 6/6) to
pale yellowish brown (10 YR 6/2); very fine-
grained (3.5-3.0 phi) to coarse-grained (0.5-0.0

phi) sand; gravel (0.25 mm to 1.75 mm);
subangular, angular and some rounded; weakly
cemented; poorly consolidated; medium dense;
moist.

11.5-13.5/ SAMPLE.

Recovered 1.0/2.0¢ = 50%.

SAND: moderate yellowish brown (10 YR 5/4); some
gravel (0.25 mm to 1.50 mm); fine-grained (3.0-2.5
phi) to very coarse-grained (0.0 to -0.5 phi)
sand; non-cemented; poorly consolidated; medium
dense; wet.

9.5-11.5/: Reading on
Core:
OVA: 2.2

11.5-13.5':
Core:
OVA:

Reading on

12.4

13.5/: Readings in Auger:
OVA: 150
HNu: 2.2




WELL NO. _ B206289 L OG OF BOREHOLE PAGE___ 3 OF _7
Eleg | SAMP 5 011 FOTED
ElE |Zw LITHOLOGIC DESCRIPTION OR OTHER TESTS
<€ (D o
fw} = MED
a5 |anxe PERFORME
13 // 13.5-14.5 SAMPLE,
R Recovered 1.0/1.0' = 100%. 13.5-14.5': Reading on
4] | SAND: dark yellowish orange (10 YR 6/6) to light Core:
T - brown (5 YR 5/6); some gravel; non-cemented; OvA: 3.2
o weakly consolidated; loose; non-plastic; wet.
_ : 14.5!: Readings in Auger:
144 ] I OVA: 85.0
PR HNU: 0.3
S 14.5-15.5' SAMPLE. :
I R | Recovered 1.0/1.0’ = 100%. 14.5-15.5/: Reading on
ST 14.5-14.8/: SAND: same as above. Core:
AR OVA: 4.0
15_“ - Y 15.5’: Readings in Auger:
iy 3 OVA: 18.0
_ - HNu: 0.4
-J—____‘-«-/‘- ARAPAHOE /LARAMIE FORMATION
S 14.8-15.57 CLAYSTONE: light gray (N 7/0) to medium
- light gray (N 6/0); highly plastic; moderately
it | cemented to weakly cemented; medium hard; moist.
S 15.5-17.5¢ SAMPLE.
- - Recovered 2.0/2.0¢ = 100%. 15.5-17.5': Reading on
it | CLAYSTONE: dark yellowish orange (10 YR 6/6) to core:
e streaks of pale yellowish brown (10 YR 6/2); trace OvVA: 2.0
- — fine-grained sand; highly plastic; moderately
~ — — cemented; moderately consolidated; oxide stained;
‘7_"_‘__" | weathered; damp.
[ 17.57-19.5' SAMPLE.
b — — Recovered 2.0/2.0' = 100%.
-t i CLAYSTONE: same as above; less iron-stained.
1 19.5-21.5' SAMPLE.
- — - Recovered 2.0/2.07 = 100%.
18_4‘— g 4 | CLAYSTONE: light olive gray (5 Y 6/1); moderately
- cemented; highly plastic; medium hard; massive;
—_ - homogeneous; blocky; stightly oxide stained;
b — - weathered; moist.
I .../
= —/
-__.’-:/F
L — __/
20— _?r
_‘_'_‘:/ i
L ] /




WELL NO. __B206289 LOG OF BOREHOLE PAGE___ 4 oOF __7
E
e Ly SAMPLES COLLECTED
E é g, LITHOLOGIC DESCRIPTION OR OTHER TESTS
(S a
ad <
Hlx3 |58 PERFORMED
21 _."."'_.4/ 21.5-23.5' SAMPLE.
- / Recovered 2.0/2.0' = 100%.
b - R CLAYSTONE: same as above; light gray (N 7/0) to
T mediun light gray (N 6/0); some sand to sandy
. - - lensed; moist.
22 — —| | 23.5-25.5' SAMPLE,
P Recovered 2.0/2.0/ = 100X.
L CLAYSTONE: light gray (N 7/0) to predominantty
—_—— dark yellowish orange (10 YR 6/6); some fine-
1 — —L | grained sand; medium plasticity; moderately
. cemented; moderately consolidated; medium hard;
- jron-stained; massive; homogeneous; weathered;
—_ - moist.
23~V
C 25.5-27.57 SAMPLE.
e - — Recovered 0.0/2.0’ = 04.
- - =) 5 27.5-28.5' SAMPLE.
R Recovered 2.0/1.0' = 200%.
T CLAYSTONE: medium light gray (N 6/0); trace fine-
- — grained sand; massive; medium plasticity;
- - 8 homogeneous; moderately cemented and moderately
‘__"_':J' consolidated; medium hard; slightly weathered;
SR slightly moist.
= - ] 5 28.5-29.5' SAMPLE.
i Recovered 1.0/1.0' = 1004.
T CLAYSTONE: medium dark gray (N 4/0); some fine-
—_ grained sand; low plasticity; massive;
25_,“ - | homogeneous; weakly cemented; pooriy consolidated;
. medium hard; slightly moist.
U
£ = //'
264 :__// ol
__—_—__‘///
-

N

=7
1=7
=




WELL NO.  B206289 LOG OF BOREHOLE PAGE___5 oF __7
=4 SAMM FS COUTETTD
=l Z LITHOLOGIC DESCRIPTION OR UIER IESTS
G158 PERFORMED

3]

32 ==

34—

L)

T

SR

NN

29.5-30.5/ SAMPLE.

Recovered 1.0/1.0¢ = 100%.

CLAYSTONE: same as above; some fine-grained sand
to sandy.

30.5-31.5’ SAMPLE,
Recovered 1.0/1.0’ = 100%.

CLAYSTONE: same as above; less sand and more
weathered; oxide stained, lensed and streaked;
moist.

31.5-33.5’ SAMPLE.

Recovered 2.0/2.0' = 100%.

CLAYSTONE: dark gray (N 3/0); trace to some very
fine-grained sand; massive; medium plasticity;

moderately cemented; poorly consolidated; medium

hard; slightly weathered; caliche lense noted at
33.2-33.25/; strongly reactive to HCl; very light
gray (N 8/0); slightly moist.

33.5-34.5" SAMPLE.

Recovered 1.0/1.0’ = 100%.

CLAYSTONE: same as above; more very fine-grained
sand.

34.5-35.5’ SAMPLE.

Recovered 1.0/1.0' = 1004. -
SANDY SILTSTONE: medium gray (N 5/0); some clay;
massive; homogeneous; very fine-grained (3.5-3.0

phi) sand; low plasticity; moderately cemented;
moderately consoclidated; hard to medium hard;
damp.

35.5-36.5/ SAMPLE.
Recovered 1.0/1.0' = 100%.
SANDY SILTSTONE: same as above.

36.5-37.5' SAMPLE.

Recovered 1.0/1.0/ = 100%.
SANDY  SILTSTONE: same as
weathered.

above; slightly

30.52'

34.5-35.5/: Reading on
Core:
HNu: 2.0

35.5': Readings in Auger:
OVA: 0.2 :
HNu: 10

36.5’: Reading in Auger:
OVA: 2.0

36.5-37.5/: Reading on
Core:
ova: 2.0

37.5’: Readings in Auger:
QVA: 1.8
HNu: 1.0
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Eie o SAMPIFS COLLECTED
=] = gu LITHOLOGIC DESCRIPTION OR OTHER TESTS
Q. <€ (n a. .

S| x| EE PERFORMED
37 —:7 37.5-38.5’ SAMPLE.
i Recovered 1.0/1.0/ = 100%. 37.5-38.5/: Readings on
d e ] 5 SANDY SILTSTONE: same as sbove. Core:
e+ OvA: 1.2
— - — HNu: 0.2
38_:: ‘ i 3 38.5’: Reading in Auger:
e+ ] HNu: 0.2
— — 38.5-39.5/ SAMPLE.
4 N | Recovered 1.0/1.0’ = 100%. 38.5-39.5: Reading on
I SANDY SILTSTONE: same as above; more very fine- Core:
b - e grained sand. HNu: 0.4
39_:[ X B 39.5/: Reading in Auger:
’ ——— ] HNuz 1.0
] 39.5-41.07 SAMPLE.
- ¥ i Recovered 1.2/1.5¢ = 96%. 41.0’: Reading in Auger:
B SANDY SILTSTONE: medium gray (N 5/0); some clay; OVA: 1.0
e very fine-grained (3.5-3.0 phi) sand; blocky;
T massive; homogeneous; moderately cemented;
— A i moderately consolidated; some slickensides
formm - ] apparent; low plasticity; medium hard;
- - - unweathered; damp.
i | 41.0-42.57 SAMPLE.
] Recovered 1.4/1.5' = 93%. 41.0-42.5': Reading on
= - —— SANDY TO SANDSTONE AND SILTSTONE: same as above; Core:
41 | more very fine-grained sand. OVA: 1.8
] i 42.5/: Readings in Auger:
S OVA: 49.0
— HNu: 4.0
N T T 42.5-64.07 SAMPLE.
- —— 4 Recovered 1.1/1.5' = 73%.
42 —7 SANDY SILTSTONE: same as above.

L
1

NN

455 —

44.0-45.5’ SAMPLE.

Recovered 1.5/1.57 = 100%4.

SILTSTONE: grayish black (N 2/0) to dark gray (N
3/0); some very fine-grained sand; abundant
lignite; homogeneous; weakly cemented; moderately
consolidated; blocky to massive; slightly moist.
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SANPLIS ~OECCTED
LUTHOLOGIC DESCRIPTION OR OTHER TESTS
PERFORMED

DEPTH (FT)
GRAPHIC

LOG

N
wn

45.5-46.5" SAMPLE.

Recovered 1.0/1.0/ = 100%.

SILTSTONE: same as above; some more very-fine
" grained sand noted from 46-46.5'.

e o,

e N
e+ o, ~f
|
b me—

R

46 —:

46.5-47.5’ SAMPLE. .
Recovered 1.0/1.0¢ = 100%. 47.5': Reading in Auger:
CLAYEY SILTSTONE: same as above; trace sand. OVA: 6.0

JOYAL DEPTH = 47.5’

B
1
1

]
v||
Iy

|
AL

l.

47

¥
1l

S_i

] H ,

]
’l
|

48 1 !
44! 1 i
50 1 i
51 1 A
52, 1 i

N 4 5
23

(FO389G



LOG OF BOREHOLE

B206389

OA BY/MATE 43 4y

LOCATION

COORDINATES _N39,566.50 £20,828.68 (RFP)
TOTAL DEPTH

oI/ 27 Ly-2287

J

200

DRILLING COMPANY

DATE DRILLED _ gy 19 1989

DRILLER K Porker

BOREHOLE /WELL NO.
GROUND SURFACE ELEVATION 5969.7
WATER LEVEL ENCOUNTERED

STATIC None (09/28/89)

None

HELPER _ A Bodny

DRILLING FLUID

others

None

CHECKED BY

DRILLING METHOD _Hollow Stem Auger
S.P. Carpenter

LOGGED BY

COMMENTS p
la

ndfill

GEGLOGIST

3

Wl VY

SITE MANAGER

—
[
S I SAMPLES CALLECTED
E é LITHOLOGIC DESCRIPTION OR OTHER TESIS
<
BlEg PERMORMED
A ARTIFICIAL FILL
== | 0.0-2.2' SAMPLE.
— Recovered 1.7/2.0¢ = 85%. #Nu Background: 0.0
T~ 0.0-0.7': SANDY CLAY: moderate yellowish brown (10 OVA Background: 0.0
| M""%__?_;‘ YR 5/4); some gravel; very stiff to stiff; moist. Explosimeter
% -5 o] - 0.7-1.77: GRAVELLY SAND AND CLAY: dusky yellowish Background: 0.0
Fo o brown (10 YR 2/2); medium dense, with asphait and .
> 8 scattered metal debris; moist. All readings on cuttings,
;“’fa‘;_;' in breathing zone, on
—5;e3 ] - 2.0-4.07 SAMPLE. core, and in augers: 0.0;
3o A Recovered 1.45/2.0' = 72X. unless otherwise noted
== — SAND AND CLAY: dark yellowish brown (10 YR 4/2); below.
2 some gravel; non-stratified; fine to cosrse-
g S, - grained sands; subanguiar; quartzites; medium IRIP_BLANK SAMPLE

dense; some paper and wood trash; moist.

4.0-6.07 SAMPLE.
Recovered 0.9/2.0! = 45X,
SAND AND CLAY: same as above.

780519898

0.0-3.01 SAMPLE
LF04890003

0.0-2.0’: Reading on
core:
HNuz 0.3

0.0-1.7' SAMPLE
(VOAs only)
LF04890002
LF048900020

2.0’: Reading in Auger:
OVA: 1.4

3.0-4.9' SAMPLE
LF04B90309

2.0-4.0' Reading on Core:
HNu: 0.1

PAGE 1 .




WELL NO. __B206389 LOG OF DOREHOLE PAGE 1 oF 3
E o | SAMPITS COLITRTED
= E |a&, LITHOLOGIC DESCRIPTION OR OUER SIS
G283 PERFORMED
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=
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6.0-8.07 SAMPLE.
Recovered 0.0/2.07 = 0X.

Note: 8.0-9.0’: Drilled with center bit. No
sample recovery.

ROCKY FLATS ALLUVIUM

9.0-10.0’ SAMPLE.
Recovered 0.7/1.0/ = 70X,

SAND AND GRAVEL: dark yellowish orange (10 YR
6/6); clayey; non-stratified; homogeneous; very
fine to very coarse-grained sand; poor sorting;
subsnguler; quartzites; non-cemented; moderately
consolidated; medium dense to dense; moist to
slightly moist.

Note: - 10.0-12.0/: Drilled with center bit. No
sample recovery.

12.0-14.07 SAMPLE.
Recovered 1.9/2.0’ = 95X.
12.0-13.37: SAND AND GRAVEL: same as above.

ARAPANOE LARAMIE/FORMATION

13.3-13.9/: CLAYSTONE: light olive gray (5 Y 6/1)
to medium gray (N 5/0); some silt; trace sand;
high to medium plasticity; moderately cemented;
moderately consolidated; iron oxide stained;
weathered; moist.

4.0-4.9' SAMPLE
(VOAs only)
LE04890406

4.07: Readings in Auger:
OVA: 150
Explosimeter 5X LEL

4.0-6.07: Readings on
Core:

HNu: 2.0

OVA: 2.5

6.0’: Readings in Auger:
OVA: 7.5
Explosimeter 50X LEL

6.0-8.0/: Reading on
Core:
HNu: 0.4

8.07: Readings in Auger:
OVA: 1000

HNu: 0.4

Explosimeter: 7X LEL

9.0': Reading in Auger:
OVA: 45

9.0-9.7/ SAMPLE
LF04890913

9.0-10.0/: Reading on
Core:
OVA: 2.4

9.0-9.7‘ SAMPLE
(VOAs only)
LF04890910

10.07: Reading in
8reathing Zone:
OVA: 75

10.07: Readings in Auger:
OVA: 1000

NNu: 1.2

Explosimter: 80X LEL

12.0-13.97 SAMPLE
(VOAs only)
LFO4891214

12.0-14.0!: Reading on
Core: .
QVA: 0.4

14.07: Reading in Auger:
OVA: 35




WELL NO. __ B206389 LOG OF BOREHOLE PAGE___ %3 OF __3
E
“le |uw SAMPLES COILCCTTD
sl & a,., LITHOLOGIC DESCRIPTION OR OIHER TESIS
G184 OR
Glexs|FE PERFORMED
Al
131, %]) 14.0-16.0' SAMPLE.
PRI AA Recovered 1.9/2.07 = 95%. 14.0-16.0/: Reading on
1= = ] CLAYSTONE: same as above. Core:
i B OVA: 0.3
] 16.0-18.0' SAMPLE. 14.0-20.0’ SAMPLE
14} — — Recovered 1.9/2.07 = 95X. LF04891319
— — =V I CLAYSTONE: dark yellowish orange (10 YR 6/6) to
i Llight olive gray (5 Y 5/2); trace silt; laminated 14.0-15.9! SAMPLE
—_ ] homogenous; medium to high plasticity; very hard; (VOAs only)
—--=I some iron oxide stain; highly weathered. LF04B91416
- R
Nt A 16.0-18.0': Reading on
—_ - Core:
15F — =Y i OVA: 0.2
- — = /]
| 18.0-20.0 SAMPLE.
- Recovered 2.1/2.0/ = 105X, 18.0’: Reading in Auger:
- = =V CLAYSTONE: same as above; increased iron oxide OVA: 45
- - I staining at 19.0-20.0’.
N 20.0’: Reading in Auger:
- OVA: 15
- :*/ I
- =4 /
— / TOTAL DEPTH 20.0’
‘: : :/f
] 7__'———-:/~
- -1
- - A1
o g a
T V4
18_:—“_::////_
R —_/ i
r_—-_._——
r-_—__—_/
- / i
- — -] /
et
] 4 L
21

LFO43C




- LOG OF BOREHOLE

QA BY/OATE 738, 1/~ £ =57 BOREHDLE/WLLL NO, __ B206489
LOCATION ocky Flats Plant: Landfill Areg GROUND SURFACE ELEVATION 536914
COORDINATES N39,445.20 £20,865.79 (RFP) WATER LEVEL ENCOUNTERED _None
TOTAL DEPTH 415 STATIC 4.92' (09/27/89)
DRILLER K. Parker HELPER R O
DRILLING COMPANY Bovles Brothers DRILLING FLUID None
DATE DRILLED May 3, 1989 CHECKED BY . o
DRILLING METHOD  Hollow Stem Auger SITE MANAGER
LOGGED BY R.T. Treal
GEOLOGIST CEARP MANAGER
COMMENTS
—
AR SAMPLES COLLECTED
=l E LITHOLOGIC DESCRIPTION OR OTHER TESTS
el R PERFORMED
(=3 BRI
~—:—-:—-< TOPSOIL
4 - | 0.0-1.5' SAMPLE,
e — — Recovered 1.25/1.57 = 834. HNu Background: 0.0
T 0.0-0.4': CLAY: dusky brown (5 YR 2/2); OVA 8ackground: 0.0
1 i some gravel; weakly cemented; poorly consolidated; All readings on cuttings,
4 — - medium stiff; abundant roots; moist. in breathing zone, on

core and in augers: 0.0;
unless otherwise noted.

ROCKY FLATS ALLUVIUM

0.4-1.25’: CLAY: dusky brown (5 YR 2/2); some
gravel (0.25 mm to 4.75 mm); quartzite and
- granite; rounded, subrounded, and few subangular;
weakly cemented; poorly consolidated; moist. A

1.5-3.5/ SAMPLE.
Recovered 1.1/2.0¢ = 55%. .5/: Reading in Auger:
1.5-1.77: CLAY: same as above; some gravel. OVA: 4.6

1.7-2.6': CLAYEY SAND: grayish orange pink (10 R
8/2) and grayish pink (5 R 8/2); some gravel to
-  gravelly (0.25 mm to 6.50 mm); angular,
subangular, and few subrounded; fine-grained (3.0-
2.5 phi) to coarse-grained (0.5-0.0 phi) sand;
weakly cemented; poorly consclidated; very
calcareous; moist.

¥

3.5-5.57 SAMPLE.
Recovered 1.0/2.0 = 50%. 5.5/: Reading in Auger:
CLAYEY SAND AND GRAVEL: light brown (5 YR &/4) to OVA: 1.2

pale yellowish brown (10 YR 6/2); sand and gravel
same  as above; weakly cemented; poorly
consol idated; medium dense; non-plastic; moist.

<

fo




WELL NO. _B206489 LOG OF BOREHOLE PAGE__ o oF 6
Eio . SAMPLES FONFETTD
= E e LITHOLOGIC DESCRIPTION OR UIHER TLSTS
S8 |z PERFORMED

o
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HEH

5.5-7.5' SAMPLE.

Recovered 1.6/2.0' = 80%.

5.5-6.8’: CLAYEY SAND AND GRAVEL: same as above.
6.8-7.1': CLAY: dark yellowish orange (10 YR 6/6);
some gravel; trace fine-grained sand; moderately
cemented; medium stiff; low plasticity; moist.

ARAPAHOE /L ARAMIE FORMATION

7.5-9.5" SAMPLE,

Recovered 1.7/2.0/ = 85%.

CLAYEY SANDSTONE: (ight gray (N 7/0) to dark
yellowish orange (10 YR 6/6); very fine-grained
(4.0-3.0 phi) sand; weakly cemented; poorly
consolidated; medium hard; oxide-stained at
bottom; highly weathered; moist.

9.5-11.5' SAMPLE,

Recovered 1.8/2.0' = 90%.

SANDY CLAYSTONE: dark yellowish arange (10 YR 6/6)
to streaks of pale yellowish brown (10 YR 6/2);
severely oxide-stained; very fine-grained sand;
blocky to layered; low to medium plasticity;
highly weathered; moist.

Note: 11.5-12.0’: Drilled with center bit. No
sample recovery.

12.0-13.5’ SAMPLE.
Recovered 1.5/1.5/ = 100%.
SANDY CLAYSTONE: same as above; trace sand.

9.5/ Readings in Auger:
HNu: 5.0
ova: 34.0
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El, SAMPIFS £OLIFCTED
El £ LITHOLOGIC DESCRIPTION OR OTHER TESTS
% é% PERFORMED
13 _;f;—_ 13.5-15.5/ SAMPLE,

_:i;;ﬁ.. Recovered 1.8/2.0’ = 90%. 15.5/: Reading in Auger:

SANDY CLAYSTONE: medium light gray (N &/0); very OvA: 1.0
fine-grained sand; weakly cemented; moderately
consolidated; medium hard; low to medium
plasticity; homogeneous; blocky to layered;
slightly weathered; slightly moist.

T

14—~

15.5-17.5/ SAMPLE.

tad
&
=g
=
;:;//////
- — —-///////A Recovered 1.7/2.0' = 100%.
5 —-._;///////_ SANDY CLAYSTONE: same as above.
;:j::::;
/

17.5-19.5/ SAMPLE.

Recovered 2.0/2.0’ = 100%.

SANDY CLAYSTONE: same as above; dark yellowish
orange (10 YR 6/6) and light brown (5 YR 5/6) to
streaks of pale yellowish brown (10 YR 6/2);
severely oxide-stained.

19.5-21.57 SAMPLE.

Recovered 2.0/2.0/ = 100%.

SANDY CLAYSTONE: dark yellowish orange (10 YR 6/6)
streaks of pale yellowish brown (10 YR 6/2);
grading to some sand; severely oxide-stained;
highly weathered; weakly cemented; poorly
consol idated; moist.

T

\\\\\\\\\\\\\\ o

AN
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—~
£ o w SAMPITS ~OIITCTTD
=X T, LITHOLOGIC DESCRIP TION OR ONIER TESTS
Q- < ¢ a -
= M
B ES | A PERFORMED
2 _f;f_// 21.5-23.5' SAMPLE,
“ e Recovered 1.7/2.07 = 85%.
— | CLAYSTONE: same as above; some to trace sand.
[ — 23.5-25.5/ SAMPLE.
— = Recovered 2.0/2.07 = 100%.
?_2__. _— ] | CLAYSTONE: medium gray (N 5/0) to dark gray (N
—_— 3/0); streaks of pale yellowish brown (10 YR 6/2);
- = = massive; blocky; medium plasticity; moderately
T cemented and consolidated; homogeneous; slightly
41--41 | weathered; slightly moist.
R 25.5-27.5' SAMPLE.
—_—— o Recovered 2.0/2.0/ = 100%.
23 — =¥  CLAYSTONE: same as above.
T A 22.5-29.5' SAMPLE.
- - — Recovered 2.0/2.0' = 100%.
i B | CLAYSTONE: greenish gray (5 GY 6/1) to light gray
—_ - (N 7/0) and moderate yellowish brown (10 YR 5/4);
- - = trace sand to sandy lense at 28.5-28.8¢; very
] fine-grained; moderately cemented; weakly
?_4 - = ] | consolidated; massive; homogeneous; low
__—.—-‘/ plasticity; slightly weathered; slightly moist.
- — /
HEEE /
26 - = / i
- — - /
— — 7
- - - / g
27— / _
= %
284—:—:—: 7+
e - _%‘
9 -~ //
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=

o | w SAMPIFS O{IFCTED
AN ER LITHOLOGIC DESCRIPTION OR QIR TLSIS
WS | EE PERFORMED

AT g

3B/ = =

T

AN
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T

T

T

ol

R =

NN

N

29.5-31.5/ SAMPLE.

Recovered 2.0/2.0/ = 100%.

SANDY CLAYSTONE: same as above; more sand; very
fine-grained (4.0-3.0 phi) sand lenses; moderately
oxide-stained; slightly moist.

31.5-33.5/ SAMPLE.

Recovered 2.0/2.0' = 100%.

SANDY CLAYSTONE: dark yellowish orange (10 YR 6/6)
to pale yellowish brown (10 YR 6/2) with steaks of
tight gray (N 6/0); very fine-grained sand; low
plasticity; moderately cemented and consolidated;
medium hard to hard lensed; massive; homogeneous;
weathered; damp. :

33.5-35.5" SAMPLE.

Recovered 2.0/2.0’ = 100%.

SANDY CLAYSTONE: medium gray (N 5/0); very fine-
grained sand; massive; homogeneous; iron-oxide
streaked; low plasticity; moderately cemented;
moderately consolidated; slightly weathered; damp.

35.5-37.5/ SAMPLE.
Recovered 2.0/2.0¢ = 100%.
CLAYSTONE: same as above; less sand.

29.57: Reading in Auger:
OVA: 1.3

31.5' Reading in Auger:
OvVA: 1.0

33.5' Reading in Auger:
ova: 37.0
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PAGE
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DEPTH \FT)
GRAPHIC

-
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-

LITHOLOGIC DESCRIPTION

SAMPFS AOLEFCTTD
OR OIHER IESIS

PERFORMED
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37.5-39.5’ SAMPLE.

Recovered 1.0/2.0' = 50%.

CLAYSTONE: brownish gray (5 YR 4/1) to brownish
black (5 YR 2/1); trace sand; lignite streaked;
Low plasticity; weakly cemented; poorly
consolidated; slight iron-oxide stained; slightly
weathered; damp.

39.5-41.57 SAMPLE.

Recovered 2.0/2.0¢ = 100%.

CLAYSTONE: medium gray (N 5/0); medium dark gray
(N 4/0); trace very fine-grained sand;
homogeneous; massive; low plasticity; blocky; some
iron streaks; slightly weathered; weakly to
moderately cemented; damp.

TOTAL DEPTH = 41.5’

37.5/: Reading in Auger:

OVA: 38.0

39.5/: Reading in Auger:

OVA: 1.0

LFO58%




LOG OF BOREHOLE

LOCATION
COORDINATES
TOTAL DEPTH 418

QA BY/DATE /ﬁ@m&m 111657
__ Rocky flats Plant: Landfdl Areq

DRILLING COMPANY __Bovies Rrothers

BOREHOLE /WELL NO. __ B206589

GROUND SURFACE ELEVATION _ 5967.80°

WATER LEVEL ENCOUNTERED _ 27.5°

STATIC 7.30° (09/25/89)

DRILER K. Parker HELPER R. Orr

DRILLING FLUID _None

DATE DRILLED May 4 and 5, 1989 CHECKED BY <. A G
DRILLING METHOD ___Hollow Stem Auger " SITE MANAGER
LOGGED BY R.I Treat

GEOLOGIST CEARP MANAGER
COMMENTS
o
=l o - SAMPLES CNLIECTED
=| = ., LITHOLOGIC DESCRIPTION OR OTHER TESTS
Gl1£8 Eg PERFORMED

SOl »

A = -— _7
e / 1ops01L

0.0-1.5’ SAMPLE.
Recovered §.5/1.5' = 33%.

Il
U
0]

I‘TI
| o
l”l’l

slightly moist.

7
:ll:l

2 ..".."'_.“'/ 1.5-3.5¢ SAMPLE.
h =1 - Recovered 1.3/2.0¢ = 65%.

s
42 2 ot ~ angular; moist.
a_.:t_ﬂ”«
s 3.5-5.5’ SAMPLE,
4 a9 Recovered 1.8/2.07 = 90%.
-4

subrounded;  subangular

plastic; slightly moist.

A
Kool
T
b lo. °la
N

CLAY: dusky brown (5 YR 2/2) to moderate brown (5
YR 4/4); some gravel and scattered cobbles; low
plasticity; abundant roots;
poorly consclidated; loose

weakly cemented;
to medium stiff;

ROCKY FLATS ALLUVILM

1.5-2.57 CLAY: yellowish gray (5 Y 7/2); some sand

sand; gravel size:

plasticity; poorly consolidated; moist.
3 _;a_:_g 2.5-2.8" CLAYEY SAND AND GRAVEL: fine- (3.0-2.5
422 op - phi) to very coarse-grained sand (0.0 to -0.5
°-;4-‘t- phi); gravel (0.20 to 3.75 cm); quartzite and

“as granitic origin; weakly cemented; poorly
consol idated; subrounded to mostly subangular and

YR 7/2) to light brown (5 YR 6&/4); sand range
fine~ (2.5-2.0 phi) to very coarse-grained (-0.5
' to -1.0 phi) sand; gravel size: (0.25 to 5.50 cm);

L.}
B 4‘-/ - 3.5-4.97 CLAYEY SAND AND GRAVEL: same as above. -
a—-d—a-///////f 4.9-5.3' SAND AND GRAVEL: grayish orange pink (5

cemented; poorly consolidated; medium dense; non-

HNu Background: 0.0

OVA Background: 1.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted
below.

5.5’: Readings in Auger:
OVA: 4.0

and some gravel; very calcareous and highly HNu: 1.0
effervescent to HCl; very fine- (3.5-3.0 phi) to

: = :,/- fine-grained (3.0-2.5 phi)
0~ (0.5 to 1.25 cm)y;
°__as |

cemented; low

angular; weakly

PAGE | oF 6




slightly calcareous; moist.

ARAPAHOE /L ARAMIE FORMATION

9.5-11.5/ SAMPLE.

Recovered 1,0/2.0' = S50%.

CLAYSTONE: pale vyellowish brown (10 YR 6/2) to
dark yellowish orange (10 YR 6/6); oxide stained;
massive; homogeneous; moderately cemented; medium

7.30'

I

WELL NO. _ B206589 LOG OF BOREHOLE PAGE__2  OF _6
{: 2 14 SAMPI TS~ IEATTD
‘;:E_ ; = LITHOLOGIC DESCRIPTION OR UIHER TLSIS
e %§ ;};E PERFORMED
K Js. 40 j
J ;.off;_'.@vV 5.5-7.5¢ SAMPLE.
"-'6'9‘. a Recovered 1.8/2.0' = 90%.
Jae? o | SAND AND GRAVEL: same as above.
o 4@
RO . 7.5-9.5/ SAMPLE.
‘4.8 Recovered 1.5/2.07 = 75%.
6 Jae? ol | CLAY: dark yellowish orange (10 YR 6/6) to pale
s 4°Q yellowish brown (10 YR 6/2); fine- and medium-
o ’ '.-.‘ grained sands; gravel size: (0.20 cm to 0.75 cm);
i medium plastic; moderately cemented; medium stiff;
o"»ij /

hard; medium plasticity; highly weathered;
slightly moist.

11.5-13.5’ SAMPLE.
Recovered 1.2/2.07 = 60%.

u ;}
/ CLAYSTONE: same as above.
9 ﬁ:—:—:-'/ i
B E: ~ : ,\:; % -
10_;"{:;/ i
1 -:“:_:;% !
m:.‘:“—.—:/ -
13 =~ //




WELL NO. B206589

LOG OF BOREHOLE

PAGE 3 OF

DEPTH (FT)
GRAPHIC

LITHOLOGIC DESCRIFTION

SAMPLFS COLLECTID
OR OTHER TESTS
PERFORMED
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13.5-14.5":
recovered.

Drilled with center bit. No sample

14.5-15.5' SAMPLE.
Recovered 1.0/1.0’ = 100%.
CLAYSTONE: same as above;
phi).

now more sand (3.5-3.0

15.5-17.57 SAMPLE.

Recovered 1.7/2.0' = 85%.

SANDY CLAYSTONE: light gray
yellowish orange (10 YR 6/6);
sand (4.0-3.5 phi);
oxide stained;
medium  hard;

slightly moist.

(N 7/0) to dark
very fine-grained
low plasticity; moderately
weakly to moderately cemented;
homogeneous; massive; blocky;

17.5-19.5' SAMPLE.
Recovered 1.8/2.0' = 90%.
SANDY CLAYSTONE: same as above.

19.5-21.5’ SAMPLE.

Recovered 1.5/2.0' = 75%.
CLAYSTONE: same as above; now some sand and now
severely oxide stained.

14.5’: Readings in Auger:
OVA: 4.0
HNu: 8.0

15.5/: Readings in Auger:
OvA: 2.0
HNu: 1.0

19.5/: Readings in Auger:
OvA: 6.0
HNU: 55.0
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224"

231

T 141 Tj l‘ 1 lI II ]
’1”:’1”1'1
NN DN I
e

1
3
T

T, 11
H:I:I
1\\U\J\X

NN

L

+21.5-23.57 SAMPLE.

Recovered 2.0/2.0' = 100%.
SANDY CLAYSTONE: medium gray (N 5/0) to medium
dark gray (N 4/0); sand (3.5-3.0 phi); massive;
homogeneous; medium bhard; blocky; moderately
cemented; weakly to moderately consolidated; very
sandy at 23.4-23.57; moist.

23.5-25.5/ SAMPLE.

Recovered 1.6/2.0' = 80%.

CLAYEY SANDSTONE: light brown (5 YR 5/6) to pale
yellowish brown (10 YR 6/2); sand (3.5-3.0 phi) to
(3.0-2.5 phi); weakly cemented; medium hard; non-
plastic to low plasticity; more clay at bottom;
moderately oxide stained; slightly moist.

25.5-27.5' SAMPLE.
Recovered 1.2/2.0' = 60%.
CLAYEY SANDSTONE: same as above.

27.5-29.5¢ SAMPLE.
Recovered 1.0/2.0' = 50%.
CLAYEY SANDSTONE: same as above.

23.57: Reading in Auger:
HNu: 1.0

25.5': Readings in Auger:
OVA: 10.0
HNu: 1.0

25.5-27.5/: Reading on
Core:
HNu: 7.0

27.5’: Readings in Auger:
OvVA: 22.0
HNu: 9.0

27.5-29.5’: Reading on

Core:
HNu: 2.2

275
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Recovered 2.0/2.0' = 100%.
CLAYSTONE: medium light gray (N 6/0) to medium
gray (N 5/0); trace of very fine-grained sand; low
plasticity; massive; homogeneous; slightly oxide
stained; moderately consolidated; hard; slightly
weathered; slightly moist.

WELL NO. _B206589 LOG OF BOREHOLE PAGE__ 5 oF ___°
®
! Q w SAMDLFS PO EFCTED
A o | Ew LITHOLOGIC DESCRIPTION OR UTHER TESTS
wlxd |z PERFORMED
—
29 _—'.;—_./ |  29.5-31.5' SAMPLE.
— - g Recovered 2.0/2.0' = 100%. 29.5': Readings in Auger:
.1: o || CLAYEY SANDSTONE: pale yetlowish brown (10 YR 6/2) OVA: 35.0
] 1 to dark yellowish orange (10 YR 6/6); streaks of HNu: 150
| - - light gray (N 7/0); oxide stained; sand (3.5-3.0
Lﬁ‘—- 1 phi) to (3.0-2.5 phi); massive; homogeneous; non-
30_._‘ - :_‘_ | plastic to low plasticity; moderately cemented;
e moderately weathered; moist.
] 31.5-33.5'_SAMPLE,
o B e | Recovered 2.0/2.0' = 100%.
- ] CLAYEY SANDSTONE: same as above.
Aoy [= =1 33.5-35.5/ SAMPLE.
31_: - ':_i_ . Recovered 2.0/2.0’ = 100%.
] 4 33.5-34.5' CLAYEY SANDSTONE: same as above.
L - / 34.5-35.5' CLAYSTONE: light brown (5 YR 5/6);
—— ) streaks of dark yellowish orange (10 YR 6/6);
- = =k | trace of fine-grained sand; low ptasticity; medium
'__"'__"'4 hard; moderately consolidated; severely oxide
- — — stained; slightly moist.
Nl :-__/_ 35,5-37.5'_SAMPLE.
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37.5-39.5/ SAMPLE.

Recovered 2.0/2.0' = 100%.
CLAYSTONE: same as above; less
slightly weathered to weathered.

iron-staining;

39.5-41.5' SAMPLE.
Recovered 2.0/2.0¢ = 100%.
CLAYSTONE: same as above.

TOTAL DEPTH = 41.5'

LFOs8SF




QA BYDATE <8 e sopan. [/ ~1 5 - 57

LOG OF BOREHOLE

LOCATION  ZRocky Flats Plant: Londfili Area

COORDINATES
TOTAL DEPTH _21.7°

BORFHOLE /WELL NO.

B206689

GROUND SURFACE ELEVATION _5359.31'

WATER LEVEL ENCOUNTERED _ None

DRILLING COMPANY

Boyles Brathers

DRILLER _K. Parker

STATIC 15.35" {09/19/89)

HELPER R, Orr

DRILLING FLUID None

DATE DRILLED April 28, 1989 CHECKED BY <7 & (tiprdan.
DRILLING METHOD  Hollow Slem Auger / SITE MANAGER
LOGGED BY EM. Hil
GEOLOGIST CEARP MANAGER
COMMENTS
oy
"c © w SAMPLES CNLLECTED
= £ z ., LITHOLOGIC DESCRIPTION OR OTHER TESTS
S E8|ZE ~ PERFORMED

JopsoIt

0.0-1.7’ SAMPLE.

Recovered 1.0/1.7' = 59%.

SILT, SAND AND GRAVEL: grayish brown (5 YR 3/2);
very fine to coarse-grained sand; fine to coarse
gravel; subangular; granitic; very loose; humic;
grass and roots; damp.

1.7-2.7' SAMPLE.

Recovered 0.4/1.0/ = 40%.

1.7-2.057: SILY, SAND AND GRAVEL: same as above.
2.05-2.107: SILTY CLAY: pale brown (5 YR 5/2);
moderately plastic; soft; moist.

2.7-3.7' SAMPLE.

Recovered 0.4/1.0¢ = 40%.

GRAVEL, COBBLES AND CLAY: pinkish gray (5 YR 8/1);
mottled with yellowish gray (5 Y 7/2); clay fis
plastic; high calcite contemt; sticky; silt;
moist; soft.

ARAPAHOE /L ARAMIE FORMATION

3.7-5.7' SAMPLE,

Recovered 2.0/2.0¢ = 100%.

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1);
mottled with dark yellowish orange (10 YR 6/6);
trace very fine to fine-grained sand; 1-2 mm
lenses of caliche; highly weathered; very soft;
moderately ptastic; moist. )

HNu Background: 0.0

OVA Background: 0.0

ALl readings on cuttings,
core, breathing zone and
in augers: 0.0; unless
otherwise noted below.

1.77: Reading in Augers:

OVA: 1.1

2.77: Reading in Augers:
OVA: 0.4

PAGE | oF 4




L0G OF BORCHOLE

PAGE 2 OF 4

UTHOLOGIC DESCRIPTION

SAMPITS CAFeITN
OR DIER IFS1S
_ PERFORMED

5.7-7.7' SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4/1); mottled
with dark yellowish orange (10 YR 6/6); trace very
fine to fine-grained sand; 1-40 mm lenses of
caliche; blocky to fissile; highly weathered; very
soft; moist.

7.7-9.7' SAMPLE.

Recovered 2.0/2.0¢ = 100%.

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1);
mottled with dark yellowish orange (10 YR 6/6);
trace very fine to fine-grained sand; trace
organics; few 1-2 mm caliche Llenses; blocky;
fractured; very soft; slightly moist.

9.7-11.7' SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: same as above; few sandy silty
claystone partings. i

11.7-13.7’ SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4/1); mottied
with light brownish gray (5 YR 6/1) and dark
yellowish orange (10 YR 6/6); trace very fine to
fine-grained sand; (< 1 mm) lignite partings;
iron-filled fractures; blocky; highly weathered;
very soft; damp.

9.7/: Reading in Augers:
QvA: 9.0




WELL NO. __B206689 LOG OF BOREHOLE PAGE 3 oF ¢

Rle | SANIPYFS POILFETF
= E |2, LITHOLOGIC DESCRIPTION OR OWER 1ESTS
2188 |3E " PERFORMED

13.7-15.7’ SAMPLE.
Recovered 2.0/2.07 = 100%.

. : SILTY CLAYSTONE: brownish gray (5 YR 4/1); trace
= very fine to fine-grained sand; trace organics;
=‘T_:_f/ few iron-filled fractures; trace calcite-filled

0

fractures; soft; moderately weathered; blocky;

14 == moderately plastic; damp.
== 15.7-17.7' SAMPLE,
‘ Recovered 2.0/2.0’ = 100%.
: SILTY CLAYSTONE: brownish gray (5 YR 4/1); trace

very fine to fine-grained sand; occasional lignite
partings; trace iron-stained fractures; blocky;
moderately weathered; damp; soft.

17.7-19.77 SAMPLE,
Recovered 2.0/2.0’ = 100%. v
SILTY CLAYSTONE: same as above; blocky to fissile.

15.35'

19.7-21.7' SAMPLE.

Recovered 2.0/2.0/ = 100%.

SILTY CLAYSTONE: mottled Light brownish gray (10
YR 6/1); brownish gray (10 YR 4&4/1); moderate
yellowish brown (10 YR 5/4); trace very fine-
grained sand; trace organics; blocky; moderately
plastic; moderately weathered; soft; damp. -




WELL NO. _B206689 LOG OF BOREHOLE PAGE__4 __ oF __¢
£ ,
= % " SAMPLFS COLLECTTD
E z . % " LITHOLOGIC DESCRIPTION OR OTHER TESIS
R3S | & , _ PERFORMED
21 i*—:}// TOTAL DEPTH = 21.7¢

=] /
22. - -
23] L |

- .

24 ! i
26 1 B
271 1 |
28] | A

. L L
29




LOG OF BOREHOLE

QA BY/PATE /& )18 57
LOCATION _Rocky Flats Plant: Landfill Areg

BOREHOLE /WELL NO. B206789

GROUND SURFACE ELEVATION _5927.9'

COORDINATES _N39.836.16 F21.064.34 (RFP) WATER LEVEL ENCOUNTERED _ * None
TOTAL DEPTH 00 STATIC _11.08' (09/27/89)
DRILLER K. Parker HELFER A Boday

DRIUNG COMPANY ps Brothers DRILUNG FLUID
DATE DRILLED May 731989 CHECKED BY <7 5. MW
DRILLING METHOD f J SITE MANAGER
LOGGED BY SP. Carpenter

GEOLOGIST CEARP MANAGER
COMMENTS
=
1o w SAMPLES COLLECTED
- &L LITHOLOGIC DESCRIPTION OR OTHER TESTS
Bl a8 Eg PERFORMED
ol S| v

A\

\{\

NN

ARTIFICIAL FILL

0.0-2.07 SAMPLE.

Recovered 1.5/2.0¢ = 75%.

CLAY: moderate brown (5 YR 4/4); some fine to very
coarse-grained sand; fill; poor sorting; angular
to subangular; quartzites; non-stratified;
uncemented; stiff; medium plastic; moist.

2.0-4.07 SAMPLE.

Recovered 1.6/2.0 = 80%.

2.0-2.57:CLAY: dusty yellowish brown (10 YR 2/2);
trace fine to coarse-grained sand; fill; poor
sorting, subangular; quartzite; non-stratified;
non-cemented; very stiff; medium plastic; moist.
2.5-3,1: SAND AND CLAY: dark yellowish orange (10
YR 6/6); trace gravel; medium to very coarse-
grained sand; 1-4 cm gravel, poor sorting;
subangular; granite-quartzite; non-stratified;
weakly cemented, poor consolidation; medium dense;
low plastic; moist.

3.1-3.6:CLAY: medium gray (N 5/0); trace sand to
sandy at shoe; medium to very coarse-grained sand;
fill; poor sorting; subangular;
slightly stratified; blocky; weakly cemented; high
to medium plastic;
moist.

HNu Background: 0.0

OVA Background: 0.0
Explosimeter Background:
0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted
below.

TRIP BANK SAMPLE
17805238898

0.0-3.07 SAMPLE
LF09898R0003

0.0-1.5/ SAMPLE
(VOAs oniy)

LFO989BROCAZ
quartzose;
1.5-4.07: Reading in
abundant calcium carbonate; Auger:
OVA: 10

PAGE 1 OF %




LOG OF BOREHOLE

PAGE 2. OF __3

UTHOLOGIC DESCRIPTION

SAMPLFS FONLECTTD
OR OIHER TESIS
PERFORMED

ST

T

Bl

e = -

AT

1]

T

4.0-6.07 SAMPLE.

Recovered 1.9/2.0/ = 95%.

4.0-4,.8: CLAY: same as above with some gravel;
fill,

ARAPAHOE /L ARAMIE FORMATION

4,8-5.9:CLAYSTONE: medium gray (N 5/0) to dark
yellowish orange (10 YR 6/6) color due to banding
and marbling by iron oxide staining; non
stratified; blocky; poorly cemented; medium hard;
weathered; medium-high plastic; trace calcium
carbonate; moist.

6.0-8.07 SAMPLE.

Recovered 2.0/2.0 = 100%.

CLAYSTONE: light olive gray (5 Y 5/2) to dark
yellowish orange (10 YR &/6); some to trace very
fine to fine-grained sand; rounded; well sorted,
non stratified; blocky; weathered; medium hard to
hard; medium high to high plastic; abundant iron
oxide staining; moist.

8.0-10.0’ SAMPLE.

Recovered 2.0/2.0’ = 100%.

8.0-8.3': SANDSTONE: dark yellowish orange (10 YR
6/6) to light gray (N 7/0); some clay; fine-
grained sand; well sorted; rounded; non
stratified; banded with iron oxide staining;
slightly to poorly cemented; moderately to pooriy
consol idated; medium hard; weathered; low plastic;
moist.

8.3-10.07: CLAYSTONE: olive gray (5 Y 4/1) banded
dark yellowish orange (10 YR 6/6); trace silt; non
stratified; homogeneous; blocky; well
consol idated; weakly cemented; sightly weathered;
medium to high plastic; iron oxide staining in
part; moist.

10.0-12.0/ SAMPLE,

Recovered 2.0/2.0/ = 100%.

CLAYSTONE: same as above; medium gray (N 5/0) and
banded dark yellowish orange (10 YR 6/6)

12.0-14.0/ SAMPLE.

L:;'i_fi Recovered 2.0/2.0' = 100%.
12 - - - CLAYSTONE: same as above; medium gray (N 5/0) to
T = = o light olive brown (5 Y 4/4) with dark yellowish
-_ - 1 orange (10 YR 6/6) mottling.
- - —
. :;r///////r
—_— 1
W=

4.0-5.9/ SAMPLE
(VOAs only)
LFO989BRO40S

4.8-10.8 SAMPLE
LFOP89BRO511
LFO9898R0511D

5.9-6.0: Reading in Auger
OVA: 10

4.8-8.0: Reading in Auger
OVA: 5

8.0-10.0’ SAMPLE
(VOAs only)
LF09898R0810
LFO9898R08100

10.8-16.8' SAMPLE
LFOP89BR1117
LFO989BR1117FB

12.0:16,07 SAMPLE

(VOAs only)
LFO9898R1214

1.08’
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14.0-16.0’ SAMPLE

Recovered 2.0/2.0' = 100%.

CLAYSTONE: same as above; medium gray (N 5/0) to
light olive gray (5 Y 5/2) with occasional bands
of iron oxide staining.

16.0-18.07 SAMPLE

Recovered 2.0/2.0° = 100%.

CLAYSTONE:same as above; medium dark gray (N 4/0)
with dark yellowish orange (10 YR 6/6); iron oxide
staining.

18.0-20.0’ SAMPLE.

Recovered 2.0/2.0' = 100%.

18.0-18.47: CLAYSTONE: same as above

18.4-19.27: CLAYSTONE: dark yellowish orange (10
YR 6/6) to light brown (5 YR 5/6); very mottled;
some fine to very  fine-grained sand; non
stratified; some platiness due to iron oxide
cementation; well consolidated; hard; weathered;
moist.

19.2-20.07: CLAYSTONE: same as 18.0-18.47; light
olive brown (5 Y 5/6) to medium gray (N 5/0)

20.0-22.0/ SAMPLE

Recovered 2.0/2.0¢ = 100 Z.

CLAYSTONE: medium dark gray (N 4/0) to moderate
olive brown (5 Y 4/4); banded coloring; trace of
iron staining; non stratified; blocky; non
cemented; well consolidated; high plastic; hard;
slightly weathered; moist.

16.0-18.07 SAMPLE
(VOAs only)
LF0989BR1618
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21 _-_—_“/ © 22.0-24.0 SAMPLE.
— ] /] Recovered 2.0/2.0' = 100%.
= -- CLAYSTONE: same as above; light olive gray (5 Y
L. — 3 5/2) to medium gray (N 5/0).
P A 24.0:26.07 SAMPLE.
224 — =] Recovered 2.0/2.0¢ = 100%.
- - —.4 5 24.0-25.67: CLAYSTONE: same as above; dark gray (N
- 4/0)
L__"__d 25.6-16.0’: CLAYSTONE: same as above; light olive
I - - brown (5 Y 5/6) to dark gray (N 4/0); banded due
- — =7 - to iron oxide staining.
] 26.0-28.0' SAMPLE.
23 — — Recovered 2.0/2.0' = 100%.
- - =T, ™ CLAYSTONE: same as above; light olive brown (5 Y
R /1 5/6) grading to olivesblack (5 Y 2/1).
__.—._.—j//
- - - /
24.: - —j/ -
= | /
25)- - :-/ i
= = 1
£z / I
7] el g
B i :—ry-///r
27¢ = :ﬂ/ i
R .1/
28f = :/-
] /
——__-.4/
09—V
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T

28.0-30.0' SAMPLE.
Recovered 2.0/2.0' = 100%.
CLAYSTONE: same as above; light olive brown (5 Y

- 5/6) to medium dark gray (N 4/0).

TQTAL DEPTH = 30.0¢

LFO98%E




LOG OF BOREHOLE

QA BY/OATE f &8 Bepron, Jiy-18-57
LOCATION  Récky Flaots Plant; Landfill Area

COORDINATES N39838.69 £21,684.46 (RFP)

TOTAL DEPTH _19.5

DRILLING COMPANY _Boyles Brothers
DATE DRILLED __ April 26 and 27, 1989
DRILLING METHOD Hollow Stem Auger
LOGGED BY __E.M. Hill

GEQLOGIST

COMMENTS

BOREHOLE /WELL NO. ___ B206889

GROUND SURFACE ELEVATION 5917.09'

WATER LEVEL ENCOUNTERED _ None

STATIC _1479" (09/18/89)

DRILLER K. Parker HELPER R. Orr

DRILLING FLUID _None

CHECKED BY pe v 4 47 %. 8%

SITE MANAGER

CEARP MANAGER

DEPTH (F7)
GRAPHIC
106G
SAMPLE
TYPE

UTHOLOGIC DESCRIPTION

SAMPLES COLLECTED
OR OTHER TESTS
PERFORMED

0.0-1.57 SAMPLE.
Recovered 0.0/1.57 = 0%.

i

1.5-3.5/ SAMPLE.

COLLUVIUM

Note: 2.5’ cobble in shoe; no sample recovered.

Recovered 2.0/2.0' = 100%.

HNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
on core, in breathing
zone, and in augers: 0.0;

1.5-3.0/: SILTY CLAY: dark yellowish brown (10 YR
4/2); some very fine-to medium-grained subangular

brownish gray (5 YR

abundant iron-

sand; fine roots; stiff damp.
2_5:———; /_ ARAPAHOE /L ARAMIE FORMATION
;-'.sl/ 3.0-3.5/: SILTY CLAYSTONE:
~==-a=1/// 4/1); laminated; frequent lignite layers, <1 mm;
==/ | occasional calcite streaks;
‘:;;:;;:;(// staining.
o © wEre——
3 —7_—-_——.,// 3.5-5.5' SAMPLE.
iy Recovered 2.6/2.0/ = 100%.
BV, V V.V .
='=-—":'P/ T' SILTY CLAYSTONE: some very fine- to fine-grained
| M ‘j_j sand at bottom of sample; blocky fractures; highly
= / weathered; very soft; extensive

iron-staining
decreasing with depth; lignite layers, <1 m to 5
mm.

untess otherwise noted
below.

3.5’: Readings in Auger:

OVA: 0.6

3.5-5.5’: Readings on
Core:
HNu: 0.2

PAGE ] oF 3
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L © w SAMM TS COLTCTTD
=l £ E‘é.'w LITHOLOGIC DESCRIPTION OR OTHER SIS

% g § ?x‘:% . PERFORMED

5.5-7.5' SAMPLE,
Recovered 2.0/2.0 =
SILTY CLAYSTONE:

100%.

some very fine-to fine-grained
sand; angular; quartz; blocky fractures; highly
weathered; very soft; occasional iron-stained
fractures; few Lignite layers (<1 mm).

7.5-9.5’ SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4/1); trace
to some very fine- to fine-grained sand; laminated
to no visible bedding; highly weathered; very
soft; occasional iron-stained fractures; very few
thin organic streaks; damp.

9.5-11.5/ SAMPLE.

Recovered 2.0/2.0/ = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4/1); trace
to some very fine to fine-grained sand; layer of
extremely weathered sandstone; heavy iron-
staining; continuous iron-filled fractures; blocky
to laminated; moderately weathered; very soft;
damp.

11.5-13.5’ SAMPLE.

Recovered 2.0/2.0/ = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4/1); trace
very fine-grained sand; continuous iron-filled and
very thin carbon-filled fractures; slightly
weathered; soft.

5.5’ Readings in Auger:
HNu: 0.4
OVA: 6.0

7.5-9.57: Readings on
Core:

OVA: G.4

HNU: 0.2

9.5': Readings in Auger:
HNu: 105

OvA: 8.0




LOG OF BOREHOLE

PAGE
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LITHOLOGIC DESCRIPTION

SAMPIFS FOHIFCTTD
OR OTHER ILSIS

20

i

21

PERFORMED
13.5-14.5' SAMPLE.
Recovered 1.0/1.0/ = 100%.
SILTY CLAYSTONE: brownish gray (5 YR 4/1); trace
very fine-grained sand; few continuous iron-filled
fractures; moderately weathered; soft; damp.
14.5-16.5’ SAMPLE.
Recovered 2.0/2.0/ = 100%. -
SILTY CLAYSTONE: brownish gray (5 YR 4/1); some
very fine to fine-grained sand; 0.3’ zone of
laminated severely weathered sandier claystone;
few continuous iron-filled fractures; moderately
weathered; soft; damp. v
¥ 479

16.5-18.5 SAMPLE.

Recovered 2.0/2.0/ = 100%.

SILTY CLAYSTONE: trace to some very fine to fine-
grained sand; grain size increasing with depth to
sandy silty claystone; blocky; few iron-filled
fractures; meoderately weathered; grading to highly
weathered with extensive fractures; iron-mottling;
friable; trace organic spots in fractures; soft to
very soft; damp.

18.5-19.5 SAMPLE.

Recovered 1.0/1.0¢ = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4/1); trace
to some very fine to fine-grainmed sand; thin sand
partings; top strongly weathered; fractured;
friable; very soft grading to moderately
weathered; blocky; few iron-filtled and organic-
filled fractures; soft; damp.

TOTAL DEPTH = 19.5¢




LOG OF BOREHOLE

QA BY/ATE 7,8 Cerpyyan [r/-/F-§7  BORFHOLE/WELL NO. __ B206989
LOCATION __ “Rocky Fiats Plant: Lanafil Area GROUND SURFACE ELEVATION 5882.42°
COORDINATES N40,160.69 E21,739.67 (RFP)_ WATER LEVEL ENCOUNTERED None
TOTAL DEPTH 236’ STATIC 18.42' (03/18/89)
DRILLER K. Parker HELPER R. Orr
DRILLING COMPANY _Bowes Brothers DRILLING FLUID None
DATE DRILLED April 19, 1989 CHECKED BY _~7 % L
DRILLING METHOD __ Hollow Stem Auger V4 SITE MANAGER
LOGGED BY R. T. Treat
GEOLOGIST CEARP MANAGER
COMMENTS
=
=l o SAMPLES COLLECTED
=z LITHOLOGIC DESCRIPTION OR OTHER TCSTS
518 PERFORMED
-
== TOPSQIL

L 0.0-1.67 SAMPLE.
Recovered 1.5/1.6’ = 94%. HNu Background: 0.0
0.0-0.8’ CLAY: grayish brown (5 YR 3/2); some OVA Background: 0.0
gravet (1.75 to 2.50 «cm); subrounded and
L subangular; low plasticity; weakly cemented; All readings on cuttings,
poorly consolidated; abundant roots; moist. on core, in augers, and
in breathing zone: 0.0;
unless otherwise noted

- belou.

VALLEY FILL ALLUVIUM

- 0.0-1.5': CLAY: pale brown (5 YR 5/2) to pale
yellowish brown (10 YR 4/2); some gravel; numerous
roots; medium plasticity; weakly cemented; poorly
consol idated; moist.

1.6-3.67 SAMPLE,

Recovered 2.0/2.0¢ = 100%.

CLAY: moderate brown (5 YR 3/4); some gravel to
gravelly at bottom of sample; gravel (1.25 to 2.50
¢m); subangular and subrounded; medium plasticity;
moderately cemented; medium stiff; moist to very
moist at 3.4 to 3.6'.

1

3.6-5.6' SAMPLE,

Recovered 2.0/2.0/ = 10Q%.

CLAY: pale yellowish brown (10 YR 4/2) to pale
brown (5 YR 5/2); some granitic and quartzite
gravel; gravelly lense at 4.1/ to 4.3'; (0.75 to

r_—_—: 1.50 cm); subrounded; subangular; few scattered
. — — roots; slightly oxide-stained; medium plasticity;
Jr_ — - r moderately cemented; moderately consolidated;
—— moist.
— — - .
5 b
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LOG OF BOREHOLE

UTHOLOGIC DESCRIPTION

SAMPFS CONECTTD
OR OTHER [ESTS
PERFORMED

— -

0 ==

— —

fe e ]

Mg ==

13—

iy

S5.6-7.6' SAMPLE.

Recovered 2.0/2.0’ = 100%.

5.6-6.0': SANDY CLAY: same as above; fine-grained
sand.

ARAPAHOE /L ARAMIE FORMATION

6.0-7.67: SANDY CLAYSTONE: pale yellowish brown
€10 YR 6/2); light brown (5 YR 5/6); fine-grained
sand (3/0-2.5 phi); weakly cemented; low
plasticity; lignite pockets; massive; homogeneous;
medium hard; oxide stained; weathered; slightly
moist.

7.6-9.67" SAMPLE.
Recovered 2.0/2.0¢ = 100%.
SANDY CLAYSTONE: same as above.

9.6-11.6" SAMPLE.
Recovered 2.0/2.0’ = 100%.
SANDY CLAYSTONE: same as above.

11.6-13.6' SAMPLE.
Recovered 2.0/2.0' = 100%.
SANDY CLAYSTONE: same as above.

13.6-15.6' SAMPLE.

Recovered 1.8/2.0' = 90%.

SANDY CLAYSTONE: pale yellowish brown (10 YR 6/2)
to grayish orange pink (5 YR 7/2) and pale brown
(5 YR 5/2); fine-grained sand (3.5-2.5 phi); well
sorted; low plasticity; weakly cemented; massive;
homogeneous; poorly consolidated; medium hard;
weathered; slightly moist.

8.6’ Reading in Auger:
HNu: 0.4

15.6' Reading in Auger:
HNu: 0.5

LF1eoe




LOG OF BOREHOLE

PAGE

3 oF __ 4

LITHOLOGIC DESCRIPTION

SAMPLES COLTECTED
OR OTHER IESIS

PERTORMED
15.6-17.6/SAMPLE .
Recovered 2.0/2.0' = 100%.
| CLAYSTONE: medium light gray (N 6/0); massive;
homogeneous; moderately cemented; medium hard to
hard; medium plasticity; occasional thin oxide
streaks or strings; blocky; slightly weathered;
[ slightly moist.
17.6-19.6! SAMPLE.
Recovered 2.0/2.0' = 100%.
| CLAYSTONE: same above.
19.6-21.6" SAMPLE.
Recovered 2.0/2.0' = 100%.
| CLAYSTONE: same as above.
= :% A
L_.-—-—-‘/
18 — '-__/-
191 = :% !
B 3%.
20 — ;/4_
— o
- = - j
= ;-/L
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WELL NO. __ B206989 LOG OF BOREHOLE PAGE 4 o _*¢

E’/ © w SAMPLES COLLECTED
=l E z ., LITHOLOGIC DESCRIPTION OR OIHER 1ESIS
al <o | =25
Wlxs | &5 PERFORMED
2 -—-—_-7 21.6-23.6! SAMPLE,

] Recovered 2.0/2.0' = 100%.

= - i CLAYSTONE: same as above.

:—:——:-/ TOTAL DEPTH = 23.6/
2e -4

N /

-E—:—::/ s
25-:—:—23%-

iy ?//‘

A —F &
24 ] 1 |

. + s

- + 8
26 1 !
27 1 i

- T B
28] 1 A
29
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QA BY/DATE

LOCATION

\fQ v2l ety peaan, J11-18-57
Recky Flats Plant: Landfill Areg

LOG OF BOREHOLE

COORDINATES N40,118.58 E21,741.54 (RFP)

TOTAL DEPTH 60.0°

DRILLING COMPANY _Boyes Brothers

BOREHOLE /WELL NO.

B207089

GROUND SURFACE ELEVATION 5883.07

WATER LEVEL ENCOUNTERED _50.0°

STATIC 20.82' (09/07/89)

DRILLER K. Parker

HELPER R. O

DRILLING FLUID

DATE DRILLED April 21 gnd 24, 1989 CHECKED BY % O Kot goran_ L
DRILLING METHOD __Hollow Stem Auger SITE MANAGER
LOGGED BY R.T. Treat

GEOLOGIST CEARP MANAGER
COMMENTS
=
=l o SAMPLES COLLECTED
= Z LITHOLOGIC DESCRIPTION OR OTHER TESTS
518 PLRFORMED

O
|
!
|

\\:\\$ EYIKP\%PLE

1

> E—

TOPSOLL

0.0-1.5’ SAMPLE.

Recovered 1.5/1.5' = 100%.

0.0-0.5’: CLAY: grayish brown (5 YR 3/2); some
gravel; weakly cemented; poorly consolidated; low
plasticity; abundant roots; slightly moist.

VALLEY FILL ALLUVIUM

0.5-1.5’: CLAY: dusky brown (5 YR 2/2) to moderate
brown (5 YR 4/4); some gravel; (0.50 to 2.50 cm);
angular and subangular; granitic and quartzite;
medium plasticity; weakly cemented; moderately
consolidated; stiff; moist.

1.5-3.5' SAMPLE.

Recovered 2.0/2.0/ = 100%.

CLAY: moderate vyellowish brown (10 YR 5/4) to
light brown (5 YR 5/6); trace fine-grained sand;
calcareous pockets; trace gravel; medium
plasticity; moderately consclidated; moderately
cemented; stiff; few roots; slightly moist.

3.5-5.57 SAMPLE.

Recovered 2.0/2.0' = 100%.

CLAY: moderate brown (5 YR 4/4) to light brown (5
YR 5/6) to moderate yellowish brown (10 YR 5/4);

HNu Background: 0.0

OVA Background: 0.0

All readings on cuttings,
on core, in breathing
zone and augers: 0.0;
untess otherwise noted
below.

eadings in Auger:

+ e
(o= o003

5.5’ Readings in Auger:
HNu: 1.4;
OVA: 12.0

= — — some fine-grained sand (3.0-2.5 phi); Llow
R plasticity; moderately  cemented; moderately
4. - _q consol idated; tignite blotches; calcareous
—_—— A streaks; stiff; slightly moist.
LF1289A
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VELL NO. __B207089 LOG OF BOREHOLE ~ rae_o o 2

SAMPLES COILECTED
LITHOLOGIC DESCRIPTION OR OTHER TESIS
PERFORMED

[}
o ;
=g
A
[Py
5 e — _../ 5.5-7.5’ SAMPLE.
-_—— Recovered 2.0/2.0/ = 100%. 7.5’ Readings in Auger:
4 — ‘:///////AP 5.5-6.07: SANDY CLAY: same as above. HNu: 1.0;

OVA: 10

6 -5\&\&/ i ARAPAHOE /LARAMIE FORMATION
R 6.0-7.5/: CLAYSTONE: pale yellowish brown (10 YR
- 6/2); light brown (5 YR 6/4); pale brown (5 YR
B i | 5/2); some fine-grained sand (3.0-2.5 phi); low
™ ;v//////// plasticity; moderately cemented to weakly

cemented; medium hard; lignite strings and

7 "+f.._.;//////// blotches; weathered; slightly moist.
B i ¢
_‘_—_'% 7.5-9.5/ SAMPLE.

e Recovered 2.0/2.0' = 100%. 9.5’ Readings in Auger:
_'ﬁi‘f"i://////ﬂ SANDY CLAYSTONE: same as above; more sand. HNu: 5.0;

'y

. OVA: 48.0
L ] 9.5-11.5/ SAMPLE.
e Recovered 2.0/2.0' = 100%. 9.5/ Readings in
g : SANDY CLAYSTONE: pale yellowish brown (10 YR 6/2) Breathing Zone:
o and pale brown (5 YR 5/2); some streaks light HNuU: 2.2;
L )] brown (5 YR 5/6); fine-grained sand (3.0-2.5 phi); OVA: 6.0

weakly cemented; poorly consolidated; some oxide
stained streaks; massive; homogeneous; weathered;
slightly moist.

11.5-13.5’ SAMPLE.

Recovered 2.0/2.0' = 100%.

CLAYSTONE: Light gray (N 7/0) to medium light gray
(N 6/0); some fine-grained sand (3.5-3.0 phi); low
plasticity; massive; homogeneous; hard; moderately
consolidated; slightly weathered; slightly moist.

=
_ ?-é

!
T
|
‘li

1
1

|
N

T
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WELL No. 207089 LOG OF BOREHOLE  pase__3 or 3
Clo | SAMPIFS PO FRTTD
| Z LITHOLOGIC DESCRIPTION OR OIHFR TESIS
G138 PERFORMED

(o

14

1

AN

13.5-15.5’ SAMPLE,
Recovered 2.0/2.0¢ = 100%.
CLAYSTONE: same as above.

15.5-17.5’ SAMPLE.

Recovered 2.0/2.0¢ = 100%.

SANDY CLAYSTONE: pale yellowish brown (10 YR 6/2)
to medium light gray (N 6/0); medium plasticity;
moderately cemented; medium hard; slightly
weathered--thin streaks or blotches; slightly
moist.

17.5-19.5/ SAMPLE.
Recovered 2.0/2.0¢ = 100%.
SANDY CLAYSTONE: same as above; damp.

19.5-21.5' SAMPLE.
Recovered 2.0/2.0’ = 100%.
SANDY CLAYSTONE: same as above; less sand.

____.__v 20.82




WELL NO. _ B207089

LOG OF BORECHOLE

PAGE

4 oF _8

GRAPHIC
SAMPLE

TYPE

LITHOLOGIC DESCRIPTION

SAMPLES ANLLECTTD
OR ONIER TESTS
PERFORMED -

R}

T

21.5-23.5' SAMPLE.

Recovered 2.0/2.0' = 100%.

SANDY CLAYSTONE: pale yellowish brown (10 YR 6/2);
pale brown (5 YR 5/2) to medium light gray (N
6/0); fine- (4.0-3.5 phi) to very fine-grained
sand (3.5-3.0 phi); low plasticity; weakly to
moderately cemented; poorly consolidated; hard;
massive; homogeneous; blocky in lenses; weathered;
damp.

23.5-25.5’ SAMPLE.

Recovered 2.0/2.07 = 100%.

SANDY CLAYSTONE: same as above; moderate brown (5
YR 3/4) to pale brown (5 YR 5/2); less sand;
moderately oxide stained.

25.5-27.5' SAMPLE.

Recovered 2.0/2.0 = 100%.

SANDY CLAYSTONE: same as above; less oxide
staining.

27.5-29.5' SAMPLE.

Recovered 2.0/2.0/ = 100%.

SANDY CLAYSTONE: same as above; medium light gray
(N 6/0); moderately cemented; well consolidated;
low to medium plasticity; slightly damp.




WELL NO. __ B207089 106G OF BOREHOLE 5 OF
. Elo SAMPLES CNILECTED

=l LITHOLOGIC DESCRIPTION OR OTHER TESTS

9z PERFORMED

29.5-31.5’ SAMPLE.

Recovered 2.0/2.0' = 100%.

SANDY CLAYSTONE: medium dark gray (N 4/0) to
medium Llight gray (N 6/0); fine-grained sand (3.5-
3.0 phi); low plasticity; hard; moderately
cemented; well consolidated; blocky; massive;
homogeneous; unweathered; dry.

31.5-33.5’ SAMPLE.

Recovered 1.2/2.0¢ = 60%.

SILTSTONE AND SANDSTONE: medium dark (N 4/0) to
medium Light gray (N 6/0); fine-grained sand (4.0-
3.5 phi); moderately cemented; non-plastic; weakly
consolidated; hard; massive; slightly damp.

33.5-35.5/ SAMPLE.
Recovered 1.0/2.0' = 50%.
SILTSTONE AND SANDSTONE: same as above.

35.5-37.5' SAMPLE.

Recovered 1.5/2.0" = 75%.

SILTSTONE AND SANDSTONE: medium dark gray (N 4/0)
to medium light gray (N 6/0); very fine grained-
sand (4.0-3.5 phi) with thin clean sandstone
streaks (0.3 cm); non-plastic; moderately
cemented; hard; massive; well consolidated; dry.




WELL NO. _ B207089 LOG OF BOREHOLE PAGE 6 ¢F

SAMRPLES COLLECTED
LITHOLOGIC DESCRIPTION OR OTHER TESTS
PERFORMED

37.5-38.5’ SAMPLE.

Recovered 1.0/1.0' = 100%.

SANDSTONE AND SILTSTONE: same as above; more sand
(approximately 60%) with approximately 40X fines;
slightly damp.

ey - m——

38—

38.5-39.5’ SAMPLE.
Recovered 0.0/1.0' = 0%.

39.5-41.5’ SAMPLE.
Recovered 0.0/2.0' = 0%.

41,5-42.5' SAMPLE,
Recovered 0.0/1.0/ = 0%.

39ET—:

|~ 42.5-43.57 SAMPLE.

Recovered 1.0/1.0/ = 100%.

SANDY SILTSTONE: medium gray (N 5/0) to medium

dark gray (N 4/0); very fine-grained sand (3.0-4.0

- phi); massive; homogeneous; very hard; moderately
cemented; moderately consolidated; unweathered;

stightly damp. mmmm——

7
=7
z

- 43.5-45.07 SAMPLE,

Recovered 1.5/1.5’ = 100%.

SANDY SILTSTONE: same as above; thin lenses
sandstone; more lignite strings and pockets;
slightly damp.

45.0-46.07 SAMPLE.
Recovered 1.0/1.0' = 100%.
B SANDY SILTSTONE: same as above.

@

T

N\




VELL NO. 5207089 LOG OF BOREHOLE etz o

Elg " SAMPLES ~0ILECTID
=l |z, | LITHOLOGIC DESCRIPTION OR OTHER TESTS
Ol <o | =a

G355 PERFORMED

N

— 46.0-67.0 SAMPLE.
e - Recovered 1.0/1.0¢ = 100%.
: SANDY SILTSTONE: same as above.

-
47.0-48.0° SAMPLE.
Recovered 1.0/1.07 = 100%. 47.0! Reading in Auger:
SANDY SILTSTONE: same as above. ) HNU: 0.0;

i OVA: 2.0 ppm

48.0-49.0% SAMPLE.

Recovered 1.0/1.0' = 100%.

SANDY SILTSTONE: same as above; more very fine-
grained sand.

Note: 49.0-49.5': Orilled with center bit. No
sample recovery.

I

j—— - — 49.5-51.5/ SAMPLE.
= Recovered 2.0/2.07 = 100%.
) i [ SANDSTONE AND SILTSTONE: dark gray (N 3/0) to

grayish black (N 2/0); fine-grained sand (3.0-3.5
phi); massive; lignite pockets; homogeneous; low
to non-plasticity; weakly consolidated; medium
hard; moist to wet lense at 50'; saturated for
{ess than G.1/

51.5-52.5! SAMPLE.

Recovered 1.0/1.07 = 100%.

SILTSTONE AND SANDSTONE: same as above; more silt;
slightly moist.

52.5-53.5’ SAMPLE.
Recovered 1.0/1.0¢ = 100%4.
SANDY SILTSTONE: same as above; less sand; damp.




LOG OF BOREHOLE

PAGE
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LITHOLOGIC DESCRIPTION

SAMDI TS POLLECTTD
OR UTHER TCSTS
PERFORMED

60 L]

T

+

61

53.5-54.5' SAMPLE.
Recovered 1.0/1.0' = 100%.
SANDY SILTSTONE: same as above; slightly damp.

54.5-55.5/ SAMPLE.

Recovered 1.0/1.0’ = 100%4.

SANDY SILTSTONE: dark gray (N 3/0) to grayish
black (N 2/0); fine-grained sand; massive; hard
lenses; Llignite strings and pockets; weakly
consolidated; moderately cemented; damp.

55.5-56.5! SAMPLE.
Recovered 1.0/1.0/ = 100%.
SANDY SILTSTONE: same as above.

56.5-57.57 SAMPLE,
Recovered 1.0/1.0¢ 100%.
SANDY SILTSTONE: same as above.

57.5-58.5/ SAMPLE.
Recovered 1.0/71.0/ = 100%.
SANDY SILTSTONE: same as above;

58.5-59.0¢ SAMPLE.
Recovered 0.5/0.5/ = 100%.
SANDY SILTSTONE: same as above; more clay.

59.0-40.0’ SAMPLE.

Recovered 1.0/1.0’ = 100%.

SANDY CLAYSTONE: dark gray (N 3/0); grayish black
(N 2/0); blocky; medium plasticity; medium hard;
homogeneous; massive; fine-grained sand; damp.

TOTAL DEPTH = 0.0/

L2




LOG OF BOREHOLE
QA BY/DATE ﬁéﬁ O Buprgon /1/-/ 865  BOREHOLE/WELL NO.___ B207189
LOCATION __ @hcky Flata Plont: Landfill Area GROUND SURFACE ELEVATION 58848

COORDINATES N40.107.10 E21.741.74 (RFP) WATER LEVEL ENCOUNTERED None

TOTAL DEPTH 259.0° STATIC _31.43' (09/08/89)
DRILLER P. Mesa: P. Bushkovski  HELPER R. O H. McCree

DRILLING COMPANY _Boyles Brothers DRILLING FLUID %9-—%& 0 none: 28.0-259.0" water
DATE DRILLED June 7-13.1989 CHECKED BY . g0 oA

DRILLING METHOD _fifen 2o Mg, 80e ™" / SITE'MANAGER
LOGGED BY EM. Hill: H.G. Bienkawski
GEOLOGIST CEARP MANAGER

COMMENTS __ Suyrface casing set at 78 feet below ground surface on 4/25/89 by EM. Hill.

and in augers: 0.0;
unless otherwise noted.

T

=

Ll w SAMPLES COLLECTED

=l £ T LITHOLOGIC DESCRIPTION OR OTHER TLSTS

o | <€ ¢

vy <

5128 |x% PERFORMED
lliafiieed
E£.==] i IopsolL
Dyl 0.0-1.5/ SAMPLE.
e = Recovered 1.5/1.5¢ = 100%. HNU Background: 0.0;
= X 0.0-0.67: CLAYEY SILT: dusky brown (5 YR 2/2); OVA Background: 0.0;
il trace fine to coarse angular gravel; firm;
iv o m—— unconsolidated: 1 mm fleck of clayey material-- All readings on cuttings,
| s dusky blue (5 PB 3/2); damp. core, in breathing zone

COLLUVIUM

0.6-1.57: CLAYEY SILT: dusky yellowish brown (10
YR 2/2); trace fine to coarse angular quartz and
granite gravel; stiff; no bedding; massive;
abundant fine roots; damp.

Il
Wi

L

T

1.5-3.5¢ SAMPLE.

e o Recovered 2.0/2.0’ = 100%. ' 3.57: Reading in Auger:
:’) °°.Q°_ 1.5-2.87: SILTY CLAY: dusky yellowish brown (10 YR QvA: 2.0

2/2); some angular or granitic fine to coarse
gravel; cobbles; mottled; stiff; damp.

2.8-3.5/: GRAVEL AND COBBLES: granitic; medium- to
very coarse-grained; angular; dry; 0.2’ \ayer of
very stiff silty clay--damp.

i

Note: 3.5-4.5/: Drilled with center bit. No sample
recovered.

a0,
\%’ 9

4.5-5.57 SAMPLE.

Recovered 0.4/1.0' = 40%.

SILTY CLAY: light olive gray (5 Y 5/2); some fine
to coarse subangular to angular gravel; granitic;
highly mottied with orange; 1-2 mm black flecks,
spots; firm: moderately plastic; moist.

HHim
e

LF1388A PAGE { oF 33




WELL NO. ___B207189 LOG OF BOREHOLE 2 oF __33
= ” SAMPIFS POHCTID
1 E |2, LITHOLOGIC DESCRIPTION OR OIHER IESIS
e E4S  PERFORMED
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Recovered 2.0/2.0' = 100%.

SILTY CLAY AND CLAY: moderate yellowish brown (10
YR 5/4); medium gray (N 5/0); trace very fine-
grained sand; calcareous streaks; thin
carbonaceous streaks; stiff; moderately to highly
plastic; laminated; damp.

ARAPAHOE /LARAMIE FORMATION

7.1-7.5%: SILTY CLAYSTONE AND CLAYSTONE: moderate
yellowish brown (10 YR 5/4); medium gray (N 5/0);
trace very fine-grained sand--increasing with
depth; frequent <0.5 mm lignite layers; very soft;
extremely weathered; laminated; heavy iron-
staining.

7.5-9.5’ SAMPLE.

Recovered 2.0/2.0’ = 100%.

SILTY CLAYSTONE TO SANDY SILTY CLAYSTONE: dark
yellowish brown (10 YR 4/2); trace to some very
fine- to fine-grained subanguiar sand; fining
upward; orange iron streaks; frequent lignite
streaks; calcareous pods and streaks; extremely
weathered; damp.

9.5-11.5" SAMPLE,

Recovered 2.0/2.07 = 1004,

SILTY CLAYSTONE: some very fine- to fine-grained
sand; heavy iron-staining; very thin lignite
laminations; stiff; moderately plastic; clay
layers; very soft; highly weathered; damp to
moist.

11.5-13.5’ SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: brownish. gray (5 YR 4/1); trace
very fine-grained sand; soft; sltightly weathered;
blocky; few fractures throughout; iron and gypsum
filled; damp.

-]




B207189 LOG OF BOREHOLE PAGE__ 3 oF __33

SAMPLES COLLECTED
LITHOLOGIC DESCRIPTION OR OTHER 1ESIS

_ PERFORMED

SAMPLE
TYPE

13.5-15.5/ SAMPLE.

Recovered 2.0/2.0¢ = 100%.

SILTY CLAYSTONE: same as above; trace very fine-
grained sand.

T

15.5-17.5! SAMPLE.

Recovered 2.0/2.0¢ = 100%.

SILTY CLAYSTONE: brownish gray (5 YR &/1); trace
very fine-grained sand; soft; slightly weathered;
blocky; more frequent fractures; iron-filled; zone
of silty clay; some sand; laminated; highly
weathered; trace organic flecks; damp.

A

TR

17.5-19.5’ SAMPLE.

Recovered 2.0/2.0¢ = 100%.

SILTY CLAYSTONE: same as above; trace very fine-
to fine-grained sand; moderately to slightly
weathered; increasing to some sand at 19-19.5'.

Al

1)
)

19.5-21.5' SAMPLE.

Recovered 2.0/2.0' = 100%. 19.5-21.5': Reading on
SILTY CLAYSTONE: dark yellowish brown (10 YR 4/2); Core:
m - trace to some very fine-grained sand; angular; HNu: 2.2

laminated to lenticular; highly = weathered;
crumbly; iron-staining in streaks; damp.
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z

Sl |y | “SAWPIES COY IECTED
=l |2 LITHOLOGIC DESCRIPTION OR OTHER TESTS
528|328 PERFORMED

21.5-23.5’ SAMPLE.

Recovered 2.0/2.0¢ = 100%.

SILTY CLAYSTONE: light brownish gray (10 YR &/1)
to pale yellowish brown (10 YR 6/2); trace very
fine- to fine-grained sand; angular; blocky to
laminated; iron-stained fractures; very soft; some
mottiing; damp.

23.5-25.5' SAMPLE.
Recovered 2.0/2.07 = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4/1); some
very fine- to fine-grained sand; blocky; iron-
filled fractures; trace 1 mm lignite streaks;
slightly weathered; soft; damp.

25.5-27.5' SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: dark yellowish brown (10 YR 4/2);
trace very fine-grained sand; abundant fractures
with iron-staining; moderately weathered; blocky;
crumbly; soft; damp.

27.5-29.5' SAMPLE.

Recovered 2.0/2.0¢ = 100%.

SILTY CLAYSTONE TO SANDY SILTY CLAYSTONE: same as
above; medium dark gray (N 4/0); trace fine sand;
grading to medium gray (N 5/0); slightly
weathered; soft; few iron-filled fractures;
slightly damp.

21.5-23.5/ Reading on
Core:
OVA: 0.2
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——
'.—.
“le | SAMPLES r0IIERTED
D&z = §w LITHOLOGIC DESCRIFTION OR OIMER IESTS
< O =
[rw] <
A1 SS | a6 PERFORMED
- - -
- — - 29.0-33.0/ SAMPLE.
4= - =T - Recovered 3.1/4.0’ = 78%.
- - RQD 2.6/3/1' = 84%.
] 29.0-30.3': CLAYSTONE: dark yellowish brown (10 YR
30;. -~ - 4/2); homogeneous; firm to moderately hard; no
= - =t - reaction to HCl; damp.
| = 30.3-32.6’: CLAYEY SILTSTONE: medium dark gray (N
[ 4/0); homogeneous except for an organic rich
b - claystone 31.65-31.9/; trace very fine-grained
*:T_--.-s—_-- - sand; moist. '
= == 33.0-36.07 SAMPLE.
31 = - Recovered 4.1/3.0' = 137%.
= - =—=T - RQD 3.55/4.1' = 87%.
| = = 32.1-33.4': CLAYSTONE; olive gray (5 YR 4/1) and
[ mottled; homogeneous; trace medium nodules; soft;) v 1A
b - plastic; no reaction to HCl; damp. ———— :
4= == - 33.4-36.07: SILTSTONE: medium dark gray (N 4/0); -
- homogeneous; trace very fine-grained sand; trace
clay; no reaction to HCl; damp.
f’ 36.0-37.0 SAMPLE.
- = 1 Recovered 1.1/1.0' = 110%.
S RQD G.75/1.1 = 68%.
v - CLAYEY SILTSTONE: medium dark gray (N 4/0); trace
r— — =T 8 very fine-grained sand; firm to hard; no reaction
[ = to HCl; damp.
SE S (] F
Sniain L
. +
1__"". -~
Mo —1 X
R157 el § i
o
i np— .
36-;-:.——:.:- -
Nyl
£ ==t -
37 R
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= o uy CSAMPITS COUITRTTD
=l Z g o UTHOLOGIC DESCRIPTION OR OIHER IESIS
S8 |FE PERFORMED

37 ]

37.0-39.07 SAMPLE.

L Recovered 1.5/2.0¢ = 754,

RQD 0.8/1.5' = 53%.

CLAYEY SILTSTONE: brownish gray (5 YR 4/%1); to
medium dark gray (N 4/0); homogeneous; trace very
L fine-grained sand; firm; no reaction to HCL; damp.

29.0-43.0/ SAMPLE.

Recovered 3.9/4.0' = 98%.

RQD 3.6/3.9 = 92u.

SILTY CLAYSTONE: dark gray (N 3/0) to medium dark
gray (N 4/0); homogeneous, trace very fine-grained
sand; moderately hard to hard; no reaction to HCL;
damp.

43.0-647.0 SAMPLE.

Recovered 1.4/6.0' = 354,

RAD 1.25/1.4¢ = 89%.

g CLAYEY SILTSTONE: dark gray (N 3/0) to medium dark
gray (N 4/0); homogeneous; organic rich laminae at
44.3-44.4'; to trace very fine-grained sand; hard;
no reaction to HCl; damp. .
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Ely o SAMPLTS 01 {FCTTD
=z |2, UTHOLOGIC DESCRIPTION OR OFHER TESTS
28|z PERFORMED

47.0-49.0 SAMPLE,

- Recovered 4.4/2.0’ = 230%.

RQD 4.6/4.6' = 100%.

CLAYEY SILTSTONE: dark gray (N 3/0) to brownish
gray (5 YR 4/1); laminated; trace lignite

- stringers; trace to occasionally some very fine-
to fine-grained sand; hard; no reaction to HCL;
damp.

- 49.0-53.0/ SAMPLE.

Recovered 4.0/4.07 = 100%.

RQD 4.0/4.0' = 100%.

CLAYEY SILTISTONE: dark gray (N 3/0) to brownish
- gray (5 YR 4/1); laminated; trace lignite
stringers; trace to occasionally some very fine-
to fine-grained sand; hard; no reaction to HC{;
damp.
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Elg W SAMPIFS P01 FOTFD
ElE & LITHOLOGIC DESCRIPTION OR UTHER TESTS
[a -C =5

Slxz3 |5 . PERFORMED

53.0-57.0 SAMPLE.

- Recovered 4.1/4.0¢ = 103%,

RQD 2.9/4.1" = T1%.

SILTY CLAY: dark gray (N 3/0); (aminated; organic
rich; some lignite stringers; trace very fine-
- grained sand; moderately hard; no reaction to HCl;
damp.

57.0-61.0 SAMPLE.

» Recovered 4.3/4.0' = 108%.

RQD 4.3/4.3’ = 100%.

CLAYEY SILTSTONE: dark gray (N 3/0); laminated;
organic rich in part; trace lignite stringers;
o trace very fine-grained sand; moderately hard to
firm; no reaction to HCl; damp.
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Ele | | SAMPLES COLLECTED
== T LITHOLOGIC DESCRIPTION OR OTHER 1ESTS
% g § g E . PERFORMED
61 =2

Wippliinuilly 61.0-65.0 SAMPLE.

=N o Recovered 4.0/4.0' = 100%.

RQD 3.5/4.0' = 88%,

CLAYEY SILTSTONE: dark gray (N 3/0) to medium dark
gray (N 4/0); laminated; organic rich above 61.5’
with trace lignite stringers; moderately hard; no
reaction to HCl; damp.

65.0-69.0 SAMPLE.

o Recovered 4.5/4.0¢ = 113%.

RQAD 4.3/4.57 = 96%.

65.0-66.61: SILTY CLAYSTONE: dark gray (N 3/0) to
medium dark gray (N 4/0); laminated; organic rich;
- firm; no reaction to HCl; damp.

66.6-67.6": LIGNITE: brownish black (5 YR &4/1) to
brownish gray (5 YR 2/1); fissile; firm; no
reaction to HCl; damp.

. o 67.6-68.77: SILTY CLAYSTONE: medium dark gray (N
=i 4/0); organics decreasing with depth; hard; no
= = = reaction to HCl; damp.

A4 ] 68.7-69.0": SANDY CLAYSTONE: medium dark gray (N
= - st - 4/0); homogeneous; very fine-grained, subrounded,
| = well sorted sand; firm; damp.
o+ e o
L
ey
enjiiond
~—J——aa—
o —
- s
66 ==l || +
L —
- —

67
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Lo .
il SR )
T SAMPIFS CONFETTD
= L:! P,
E‘EJ z ., % w UTHOLOGIC DESCRIPTION OR OIHER IESIS
Hl S |38 PERFORMED
= - e 69.0-73.0' SAMPLE.
=3 - Recovered 4.0/4.0’ = 100%. 70.98-75.43":
—— RQD 3.3/4.0¢ = 83%. . Geotechnical sample
b e 69.0-69.37: CLAYEY SANDSTONE: medium dark gray (N (Hydrometer Analysis)
= =3 4/0); very fine- to fine-grained; subrounded; well LF13898R7075.
70_:.:_“;_ A sorted; damp.
. — 69.3-73.0': CLAYEY SILTSTONE: laminated; organic 16% Sand
S rich with lignite bed; 69.2-69.4; silty, very 44% Silt
== fine-grained sandstone bed 72.0-72.2; damp. N 40% Clay
=== -
iy 73.0-77.0 SAMPLE. -
. Recovered 2.5/4.0' = 63%.
RQD 1.3/2.5' = 52%. [
- 73.0-73.37: CLAYEY SILTSTONE: medium dark gray (N (
4/0); \aminated; waxy; hard; damp. -
73.3-73.67: CLAYEY SANDSTONE: medium dark gray (N

4/0); very fine- to fine-grained; subrounded; well
-~ sorted; firm; no reaction to HCl, damp.
73.6-75.5': CLAYEY SILTSTONE: dark gray (N 4/0);
fissile; organic rich; damp.

14E ==
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g Y SAMPLES COLLECTED
g z ., %.u_, UTHOLOGIC DESCRIPTION OR OTHER IESIS
S g3 |5 PERFORMED

~J
~J4
P
||l

|
|

77.0-80.0 SAMPLE,

Recovered 4.0/3.0' = 133%.

RQD 3.8/4.0' = 95%.

77.0-78.07: SILTY CLAYSTONE: dark gray (N 4/0);
laminated; trace very fine-grained sand; firm; no
reaction to HCl; moist.

78.0-80.07: CLAYEY SANDSTONE: dark gray (N 3/0) to
medium dark gray (N 4/0); laminated; trace very
fine-grained sand; moderately hard to firm, no
reaction to HCl; moist.

80.0-83.0 SAMPLE.

Recovered 4.5/3.0¢ = 150%.

RQD 3.8/4.5' = 84%.

- 80.0-81.4': SILTY CLAYSTONE: brownish black (5 YR
2/1) to dark gray (N 3/0); laminated; organic rich
with uppermost 0.5' lignite; organics decreasing
downward, firm to moderately hard; no reaction to
- HCLl; damp. )
81.4-83.0/: CLAYEY SILTSTONE: medium dark gray (N
4/0); homogeneous; breaks with concoidal
fractures; hard to very hard; no reaction to HCl;
- damp.

83.0-87.0 SAMPLE,
Recovered 3.9/4.0' = 98%.
- RQD 3.7/3.9' = 95%,
83.0-85.1': CLAYEY SJLTSTONE: medium dark gray (N
4/0); laminated; firm no reaction to HCl, damp.
=r 84.1-86.9': SILTY SANDSTONE: dark gray (N 3/0) to
- brownish gray (5 YR 4/1); crossbedded; trace
organics along crossbeds; very fine-grained;
subrounded; well sorted; well consolidated (hard
to very hard); ne reaction to HC{; damp.
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EIZ gw UTHOLOGIC DESCRIPTION OR OTHER msrsn
AEELEL: PERFORMED

o
n
l

0]

93—

87.0-91.0 SAMPLE.

Recovered 3.0/4.0' = 98%.

RAD 1.7/3.9' = 44%.

87.0-89.0/: SANDY SILTSTONE: medium dark gray (N
4/0); laminated; some silty sandstone stringers;
some organic rich siltstone stringers; some clay;
moderately hard; no reaction to HCl; damp.
89.9-90.9/: SILTY CLAYEY SANDSTONE: medium dark
gray (N 4/0) to brownish gray; (5 YR &/1);
laminated; very fine-grained; subrounded; well
sorted; well consolidated (moderately hard to
hard); no reaction to HCl; damp.

91.0-94.0 SAMPLE.

Recovered 2.9/3.0/ = 97X,

RQD 2.4/2.9’ = 83%.

SILTY SANDSTONE: dark gray (N 3/0) to brownish
gray (5 YR 4/1); laminated; poorly sorted, very
fine-grained, silty, subrounded sands and
moderately well sorted fine-grained, subrounded
sands; trace organic rich sandstone; trace clayey
sandstones; well consolidated; no reaction to HCL,

damp.
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" SAMPLFS ~OLLECTTD
= LITHOLOGIC DESCRIPTION OR UIHER 1EST5
G _ PERFORMED

94.0-98.0 SAMPLE.

I Recovered 3.8/4.0/ = 95%.

RQD 3.8/3.8' = 100%.

94.0-97.57: SILTY SANDSTONE; medium dark gray (N
4/0) to brownish grey (5 YR 4/1); very fine- to
- fine-grained; subrounded; moderately well sorted;
trace lignite stringers; well consolidated; no
reaction to HC{, damp.

97.5-97.8': LIGNITE: brownish black (5 YR 2/1);
laminated; subfissile; no reaction to HCl; damp.

98.0-102.0 SAMPLE.

Recovered 4.1/4.0' = 103%.

B RQD 3.9/4.1' = 95%,

98.0~101.7/: SILTY SANDSTONE: medium dark gray (N

4/0) to olive gray (5 Y 4/1); (aminated; very

fine- to fine-grained (fining downward); some

B sandstone clasts (rounded, medium pebbles);

moderately well sorted; well consolidated; no

reaction to HCl; damp.

i 101.7-102.07: CLAYEY SILTY SANDSTONE: altermating
bands of medium gray (N 5/0) and dark gray (N

3/0); crossbedded; very fine-grained; well sorted;

firm; damp.
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——
L‘:’ b w SAMPL TS COLLECTID
= ; E ., LITHOLOGIC DESCRIPTION OR QTHER TESTS
W o
«r,
8|3  PERFORMED
10—
- 102.0-106.0/ SAMPLE,
"'7"_'.'.'—'-::‘ ~ Recovered 3.5/3.5/ = 100%.
—_— RGD 2.4/3.5' = 69%.
| . CLAYEY SILTY SANDSTONE: alternating bands of
]021:::—-_ medium gray (N 5/0) and dark gray (N 3/0);
=35 = o crossbedded; very fine- to fine-grained, well
Rl sorted; friable becoming well consolidated below
= 104.67; no reaction to HCl; damp.
po=. -
P = B 106.0-110.0 SAMPLE.
= Recovered 4.0/4.0¢ = 100X,
=== RQD 3.1/4.0' = 78%.
106.0-108.47: SILTY SANDSTONE: medium dark gray (N
I 4/0); faintly laminated; very fine- to fine-
grained; moderately well sorted; rounded; well

~—consol idated; no reaction to HCl; damp. .
108.4-110.07: CLAYSTONE: dark gray (N 3/0) to

- brownish black (5 YR 2/1); homogeneous to

subfissile; becoming organic rich at 109.1/; damp.
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wiegs | S % PERFORMED
109 — — |

—_ — 110.0-114.0 SAMPLE.

Recovered 4.3/4.0/ = 110%.

RAD 3.7/4.37 = 90%

. - SILTY CLAYSTONE: dark gray (N 3/0) to brownish
btack (5 YR 2/1); subfissile; some very fine-
N grained sand in part; firm; no reaction to HCL;
moist.

1146.0-118.0 SAMPLE.

Recovered 3.8/4.0' = 95%.

B RAD 0.9/3.8¢ = 24%.

SILTY CLAYSTONE: same as above.
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N SAMPIFS COHITCTTD
ja
Sy LITHOLOGIC DESCRIPTION OR OTHER 1ESTS
@ PERFORMED
118.0-122.0 SAMPLE.
R Recovered 3,8/4.0' = 95X.
RQD 1.5/3.87 = 39X,
118.0-121.37: SILTY CLAYSTONE: same as above
except for sandy claystone iayer (118.5 to 118.7%)
| with olive gray color (5 Y 4/1).
121.3-121.8 SILTY SANDSTONE: pate brown (5 YR
5/2); homogeneous; very fine- <to fine-grained;
moderately well sorted; subangular to subrounded;
well consolidated; no reaction to HCl; damp.
122.0-126.0 SAMPLE.
Recovered 4.0/4.0° = 100%.
RQD 3.8/4.0' = 95%.
B CLAYSTONE: dark gray (N 3/0); subfissle above
125.2’; homogeneous; waxy; very fine- to fine-
grained; pooriy sorted sandstone stringer at 123.1
to 123.2 and 125.1' depth, no reaction to HCL;
o moist.
-
I~
£z .
-
12y - =1 s
-z g
124 -=L || L
P:_;:_;:
F— -
124 — -]
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25— ]

126.0-130.0 SAMPLE,

Recovered 2.3/4.0/ = 58%.

RQD 1.8/2.3' = 78%.

CLAYEY SILTSTONE: medium dark gray (N 4/0);
homogeneous; some disseminated very fine-grained
sand; moderately hard to hard; no reaction to HCL;

damp.

130.0-133.0 SAMPLE,

Recovered 4.0/3.07 = 133X,

RQD 2.9/4.0' = 73%,

SILTY CLAYSTONE: brownish black (5 YR 2/1) to
olive black (5 Y 2/1); subfissle to fissle;
organic rich grading into clayey lignite at 129.9-
130.3’ trace very fine-grained sand in part; firm
to moderately hard; no reaction to HCl; moist.
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Ely 1. . SAMPLES COLLECTID
= |2, UTHOLOGIC DESCRIPTION OR OTHER TESTS
IR  PERFORMED

—

C
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[

ll

!

133.0-137.0 SAMPLE,

o Recovered 4.1/4.07 = 103%.
RQD 3.5/4.1" = 85X%.

133.0-133.97; SILTY CLAYSTONE: same as above
except no lignite.
o 133.9-137.0/: SANDY SILTSTONE: medium dark gray (N
4/0) to medium gray (N 4/0); homogeneous;
disseminated very fine-grained sand; some clay
above 135.1; interbedded very fine-grained
~ sandstone below 136.5; moderately hard to hard; no
reaction to MC!;damp.

137.0-161.0 SAMPLE.

I~ Recovered 4.2/4.0' = 105%.
RQD 2.8/4.2' = 6TX.

137.0-139.07: SILTY CLAYSTONE: medium dark gray (N
4/0) to dark gray (N 3/0); waxy; trace
disseminated very fine-grained sand; firm; no
reaction to HCl; damp.
139.0-141.07; SANDY CLAYEY SILTSTONE: medium dark
gray (N 4/0) to dark gray (N 3/0); finely

- interbedded; some very fine-grained sandstone
interbeds; moderately hard; no reaction to HCL;
damp.
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El, " SAMPFS CO1IFCTTD
ZIZE |z, LITHOLOGIC DESCRIPTION OR OIHER TESTS
L E8(|2¢ PERFORMED

—

141.0-145.0 SAMPLE.
o Recovered 4.0/4.0' = 100%.
RQD 3.5/4.07 = 88X.
141.0-141.97: CLAYEY SILTSTONE: medium dark gray
(N 4/0) to dark gray (N 3/0); faintly laminated;
trace to some very fine- to fine-grained
disseminated sand; lignite stringer at base;
moderately hard; no reaction to KCl; damp.
141.9-145.0': SANDSTONE AND SILTSTONE: medium gray
8 (N S5/0) and dark gray (N 4/0); finely interbedded
sandstones and siltstones; primarily sandstone at
‘ top becoming more siltstone at depth; very fine-
14:—---—-—~ grained, well sorted subrounded sands; no reaction
i - to HC!; damp.

145.0-149.0 SAMPLE.

Recovered 3.9/6.0' = 984.

- RQD 3.9/3.9' = 100%.

SILTY SANDSTONE: medium dark gray (N 4/0) and
light olive gray (5 Y 6/1); possible soft sediment
deformation; some interbeds of siltstone; very
B fine- to fine-grained; rounded; well sorted; well
consolidated; no reaction to HCL; damp.
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" SAMPIFS COLIFCTTD
UTHOLOGIC DESCRIPTION OR OTHER TESTS

PERFORMED

SAMPLE

TYPE

149.0-153.0/ SAMPLE.

Recovered 3.7/4.0' = 93%.

RQD 3.6/3.77 = 17%.

149.0-152.77: SILTY SANDSTONE: same as above.

153.0-157.0 SAMPLE.

Recovered 3.7/4.0/ = 93%.

RQD 2.6/3.7' = 70%.

153.0-155.07: SILTY CLAYSTONE: dark gray (N 3/0);
fissle; moderately hard; no reaction to HCL, damp.
- 155.0-156.7/: LIGNITE: black (N 1/0) to brownish
bltack (5 YR 2/1); fissle lignite, no reaction to
HCLl; damp.
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- % Y SAMPLFS coLreTn
E W UTHOLOGIC DESCRIPTION OR OTHER TESTS
G128 |3¢ PERFORMED
157 - ~ |
- — 1 157.0-161.0 SAMPLE.
" i N N Recovered 0.3/4.0' = 1%.
—_— RQD 0.0/0.3* = 0%.
L - - 157.0-157.37: CLAYSTONE: olive black (5 YR 2/1);
15& —_— — A organic rich; no reaction to HCl; damp.
r- - —.I- oo
— 161.0-161.5 SAMPLE.
- — Recovered 2.4/0.5' = 480%.
- d RQD 0.4/2.47 = 20%.
__L—- - CLAYSTONE: medium dark gray (N 4/0); some organic
-~ =1 B material and silt at top decreasing downwards;
] firm; no reaction to HCl; damp.
159_".."'_' 161.6-164.0 SAMPLE,
~ — ~=T - Recovered 0.0/2.57 = 0%.
Nl RAD 0.0/2.5' = 0.
i 164.0-165.0 SAMPLE,
e - =T o Recovered 3.5/1.07 = 350%.
— e RQD 2.7/3.5' = 77%.
T CLAYSTONE: medium dark gray (N 4/0) to dark gray
. - — (N 3/0); trace organics; trace to some silt
T - T - increasing downwards; soft to moderately hard; no
—— reaction to HCl; damp.
= — - 163-165.0': SILTY SANDSTONE: dark gray (N 3/0) to
T brownish gray (5 YR 4/1); homogeneous; breaks
+~ - = o along concoidal fractures; very fine- to fine-
—_—— grained; subrounded; subangular; moderately wetl
e — — sorted; well consolidated; hard; no reaction to
—_ = HC!; damp.
s w—
6= || | ;
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165.0-169.0 _SAMPLE.

Recovered 4.0/4.0' = 100%,

RQD 4.0/4.0' = 100%.

SILTY SANDSTONE: same as above except: natural
subhorizontal silt filled fractures at 166’ depth;
some clay; moderately hard.

169.0-173.0 SAMPLE.

Recovered 4.0/4.0/ = 100%.

RAD 3.7/4.0 = 93%.

169.0-171.8/: SILTY SANDSTONE: same as above.
171.8-173.07: SANDY CLAYEY SILTSTONE: brownish
gray (5 YR 4/1) to brownish black (5 YR 2/1);
organic rich; trace lignite; trace interbeds of
very fine- to fine-grained sandstone; moderately
hard; no reaction to HCl; damp.
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o
Lo .
- % Y SAMPIFS COMTCTTD
E z ., gy UTHOLOGIC DESCRIPTION OR OTHER IESTS
S8 |2E PERFORMED
17— —
I 173.0-177.0 SAMPLE,
= R Recovered 2.3/4.0/ = 58%.
RAD 1.8/2.3' = 78%.
173.0-173.57: SILTY SANDSTONE: dark gray (N 3/0)
to brownish gray (5 YR 4/1).
174 B 173.5-174.6: LIGNITE AND COAL: brownish black (5
YR 2/1) to black (N 1/0): subfissile to fissile:
firm; no reaction to HCl; damp.
174.6-175.3/: SILTY CLAYSTONE: dark gray (N 3/0);
| laminated; organic rich; moderately hard no
reaction to HCl; damp.
177.0-180.0 SAMPLE.
Recovered 2.0/3.0' = 97%.
» RQD 1.0/2.07 = 66%.
177.0-177.8/: LIGNITE; brownish black (5 YR 2/1);
fissle; trace coal; firm; damp.
177.8-179.9¢: CLAYEY SANDY SILTSTONE: medium dark
~ gray (N 4/0); organic rich at top becoming less
clayey and more sandy downward; very fine-grained,
rounded sands; moderately hard to firm; damp.
= 180.0-184.0 SAMPLE.
Recovered 3.9/4.0' = 98%.
RQD 3.8/3.9' = 9T%.
SILTY SANDSTONE AND SANDY SILTSTONE: medium dark
- gray (N 4/0) to dark gray (N 3/Q); SANDSTONE: very
fine- to fine-grained, well sorted; subrounded;
well consolidated; sandstone grading into SANDY
SILTSTONE: some clay, disseminated very fine- to
L fine-grained sandstone laminae; hard to moderately

18—

hard; no reaction to HCl; damp.
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Elo . SAMPIFS 01 [FCTFD
=l E §u LITHOLOGIC DESCRIPTION OR OTHER JESTS
Q. | < ¢ a-
= PERFORMED

Bl &S| A&  PERF
18t——-—

ppuing 184.0-188.0 SAMPLE,

T - Recovered 4.2/4.0’ = 105%.

] RQD 3.4/4.2' = 814.

e ] SILTY CLAYSTONE: dark gray (N 3/0); laminated;
]82--—-— trace very fine- to fine-grained sandstong

‘-"_'f‘—-::" ~ taminae; firm to moderately hard; no reaction td

[‘_"" - HC{; damp.

 Ep—— 188.0-192.0 SAMPLE,

B e o t- Recovered 2.6/4.0' = 65%.

et RQD 2.4/2.67 = 92%.

. SILTY CLAYSTONE: dark gray (N 3/0) to brownish
181._;,--__.. black (5 YR 2/1); subfissle; trace very fine- td

M - o fine-grained sandstone laminae; some organics

= below 190° depth; firm to moderately hard; no

] reaction to HCl; damp.
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[
~
|

'I
lI
I

|
||_

"l

19 == i

ih

191

[ ST
19 == i

]
ol

PR
i

T
i)

L
|
.I

I

|

!

|

—
e
= =———
e -

"
I
I|

i
T
¥

L

I,

——
= =T B
== |||

W

T:'?.—"" L

N
!

!
-

©

Pan)
T
i
R

¥

Ri

||
1

f
L
q
|

!

!

'I
1

|
Wi
i
|
il
i
|
_

i

0
.
1
)
)
I
-

—\
[
|

i

'l
i

e
.1-—._—-... -
——

!

:l
1

e o
B -
e et

lll

At

192.0-195.0 SAMPLE.

Recovered 4.7/3.0’ = 118%.

RQD &4.7/4.7' = 100%.

SILTY CLAYSTONE: same as above except: some
organics above 191.2’ depth; trace iron staining.

195.0-199.0 SAMPLE,
Recovered 0.0/4.0’ = 0%.
RQD 0.0/0.0'.
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&l SAMPLES COHIECTFD
A £, LITHOLOGIC DESCRIPTION OR OTHER TESTS
AL PERFORMED

19

199.0-199.5 SAMPLE.

Recovered 3.0/0.5‘ = 600%.

RQD 1.6/3.0' = 53%.

196.5-198.37: SILTY CLAYSTONE: dark gray (N 3/0)
to brownish gray (5 YR 4/1); homogeneous to
subfissle (associated with organics) trace
organics; firm; no reaction to HCl; damp.
198.3-199.5¢: SANDSTONE: medium dark gray (N 4/0);
very fine- to fine-grained; trace medium-grained;
subrounded; moderately well sorted; some silt;
consol idated: hard; no reaction to HCl; damp.

199.5-203.0 SAMPLE.

Recovered 3.7/3.5/ = 1064.

RQD 3.7/3.7' = 100%.

SANDSTONE: medium dark gray (N 4/0) to olive gray
(5 Y 4/1); natural subvertical fractures
throughout; staining and mineralization along
fractures; very fine- to fine-grained; subrounded;
well sorted; trace to some clay; well
consolidated; hard to very hard; no reaction to
HCl; damp. .

203.0-207.0 SAMPLE.

Recovered 4.1/4.0' = 102%.

RAD 3.4/6.17 = 83%.

CLAYEY SANDSTONE: crossbedded; trace natural
fractures; with mineralization; very fine- to
fine-grained; subrounded; well sorted; trace
calcite cement in better developed sandstone
stringers (HCl reaction); hard; damp.
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Ele |4 SAMPIFS I LECTFD
= Z %"u LITHOLOGIC DESCRIPTION QR OIHER TESTS
Q. ] < ¢ o
HlxsS |5 ' ~ PERFORMED
20—
===
S 207.0-211.5! SAMPLE.
B2 =T - Recovered 4.5/4.5' = 100%.
Tgihadl RQD 4.5/4.5' = 100%.
i SILTY SANDSTONE: medium dark gray (N 4/0) to olive
20@..—-—:. gray (5 Y 4/1); crossbedded; very fine- to fine-
2 el o grained; subrounded; well sorted; silt decreases
== to trace below 210.2' depth; well consolidated;
"—"__"_‘_‘_ uncemented below 210.2¢ depth; no reaction to HCL;
igyliiaiih moist.
= - -
211,5-216.0’ SAMPLE.
Recovered 4.1/4.5' = 91%.
RQD 1.374.17 = 32%.
N SANDSTONE: medium gray (N 5/0); crossbedded; very
e fine~ to fime-grained; subrounded; well sorted;
TR consolidated; uncemented; no reaction to HCL;
e moist.

-
R -
g N

LF138920
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= o |y SAMPLES POLIFCTED
ElE |&, LITHOLOGIC DESCRIPTION OR OIHER TESTS
Sl Eg Za PERFORMED
Qoo vy C .

216.0-220.0 SAMPLE.
TR Recovered 3.9/4.0' = 98%.

e N - RaD 3.0/3.07 = 100%.
T SANDSTONE: medium gray (N 5/0); very dark gray (N
SR 3/0) to black (N 1/0) banding; crosshedded;
214 laminated; black banding; fine- to very fine-
T L grained; subrounded; well sorted; consolidated]
hard; strong HCL reaction 216.3 to 217.0, nong
elsewhere; moist.

- 220.0-224.0 SAMPLE.
Recovered 4.0/4.0' = 100%.

ROD 3.8/4.0' = 95%.

u SANDSTONE: same as above except; medium gray (N
21& i I B 4/0); no reaction to HCl; moist.
204 !
- e -
218 e -
2190 )
220 1 X
. -4 L
220

LF13892d
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Ely 1o SAMPL TS COHFCTED
EIE & LITHOLOGIC DESCRIFTION OR OTHER 1ESTS
18|z PERFORMED

224.0-228.0" SAMPLE.
4T - Recovered 3.9/4.9¢ = 98%.
oo RQD 2.9/3.0' = 74%.
IR SANDSTONE: medium dark gray (N 4/0); crossbedded
22¢> Wwith limited soft sediment deformation; blac)
& IR - banded; very fine- to fine-grained; subrounded
well sorted; trace organics along laminag
surfaces; consolidated; firm to moderately hard
no reaction to HCL; moist.

S Recovered 4.0/4.0' = 100%.
293 RGD 3.3/4.0¢ = 83%.

S S -+ = SANDSTONE: medium dark gray (N 4/0) and dark gray

(N 3/0); same as above.

226 - ... L
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SAMPLES CORITETTD

=

L.

£l

AR LITHOLOGIC DESCRIPTION OR OTHER TESTS
AEEIEL: PERFORMED

N

232.0-236.0 SAMPLE.

- Recovered 4.0/4.0/ = 1004.

RQD 3.2/4.0¢ = 80%.

SANDSTONE AND SANDY SILTSTONE: medium dark gray (N
4/0) to dark gray (N 3/0); crossbedded; SANDSTONE:
very fine- to fine-grained; subrounded, well
sorted; well sorted; some silt well consolidated.
Interbedded siltstone: very fine-grained;
subrounded, disseminated sand; trace claystone
beds; hard; no reaction to HCl; damp.

‘ 236.0-240.0 SAMPLE.

R Recovered 4.0/4.0’ = 100%.
234 RQD 4.0/4.0* = 100%.

B - SANDSTONE: medium gray (N 4/0) to medium dark gray

o (N 47/0); crossbedded; trace organic rich; silty

interbeds; trace iron staining; very fine- to
e fine-grained; subrounded; well sorted; well
b PR ot - consolidated; no reaction to HCl; moist.
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240.0-244.0' SAMPLE.

Recovered 2.6/4.0' = mb5%.

RGD 2.0/2.6' = TT%.

260.0-241.57: SANDSTONE AND SILTY SANDSTONE:
medium dark gray (N 4/0) to dark gray (N 3/0);
crossbedded; trace claystone interbeds; trace
organic rich siltstone interbeds; SANDSTONE: very
fine- to fine-grained; subrounded; well sorted;
well consolidated; SILTY SANDSTONE: very fine-
grained; trace fine-grained; subrounded; well
consol idated; no reaction to HCl; damp.
241.5-242.6': CLAYEY SANDY SILTSTONE: dark gray (N
4/0); homogeneous; trace natural fractures with
organic material infilling; disseminated very
fine- to trace fine-grained, subrounded sand; no
reaction to HCl; damp.

244.0-247.0 SAMPLE.

Recovered 4.3/3.07 = 143%.

RQD 3.4/4.37 = 79%4.

SILTY CLAYSTONE: dark gray (N 3/0) to brownish
black (5 YR 2/1); faintly laminated; waxy; trace
high angle open natural fractures (45 to 70° from
horizontal); trace very fine- to fine-grained
sand; grading to base to sandy, clayey, siltstone;
moderately hard; no reaction to HCl; damp.

;
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SAMPLE
TYPE

UTHOLOGIC DESCRIPTION

SAMPIES COEFCTED
OR OTHER TESTS
PERFORMED

247.0-251.0 SAMPLE.
Recovered 0.0/4.0¢ = 0%.
RQD 0.0/0.0.

251.0-251.5 SAMPLE.

Recovered 4.5/0.5/ = 900%.

RGD 4.4/4.5' = 98%.

SILTY CLAYSTONE: dark gray (N 3/0) to brownish
black (5 YR 2/1); tamingted; natural high angle
open fractures (45 to 70" from horizontal); trace
very fine-grained sand; organic rich below 249.0'
depth; 0.1’ lignite bed at base; moderately hard;
no reaction to HCl{; damp.

SANDSTONE: medium gray (N 5/0); homogeneous; very
fine-grained; subrounded; well sorted;
consol idated; firm; no reaction to HCl; damp.

251.5-255.0 SAMPLE.

Recovered 3.5/3.5' = 100%.

RQD 0.4/3.5' = 11%.

251.5-252.3/: COAL AND LIGNITE.: black (N 1/0) and
brownish black (5 YR 2/1); orthorhombic fracturing
in coal; lignite; some clay; some silt; trace very
fine-grained sand; moderately hard; no reaction to
HCl; moist.

252.3-255.07: CLAYSTONE: grayish brown (5 YR 3/2)
to dark gray (N 3/0); subfissle in part; waxy;
organic rich above 254.0' depth; some silt in
part; moderately hard; no reaction to HCl; damp.
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N

254

255 ==

25 ==

258 ==

55— — |

260

26

i

255.0-259.0 SAMPLE.

Recovered 3.7/4.0 = 934.

RGD 1.4/3.7' = 384.

SILTY CLAYSTONE: dark gray (N 3/0) to brownish
black (5 YR 2/1); waxy; trace lignite; trace very
fine-grained sand at base; firm to hard; no
reaction to HCl; damp.

JOTAL DEPTH = 259.0’

LF 1389y




L0G OF BORCHOLE 2

QA BYDATE /B Bergyncn J7/-/p-57  BOREHOLE/WELL NO. ___ B207289

LOCATION __ RBcky Flats Plant: Landfil Areg GROUND SURFACE ELEVATION 594827
COORDINATES N4078453 F21.264.93 (REP) WATER LEVEL ENCQUNTERED _ None
TOTAL DEPTH 19.5' STATIC None (03/13/89)
DRILLER K. Parker HELPER R. O
DRILLING COMPANY __Bowes Brothers DRILLING FLUID Noge
DATE DRILLED April 27, 1989 CHECKED BY 7. .8. Sty @
DRILLING METHOD __ Hollow Stem Auger / " SITE MANAGER
LOGGED BY EM. Hil, R.T. Tregt
GEOLORST CEARP MANAGER
COMMENTS
—
Sle |y SAMPLES COLLECTED
E z Ty LITHOLOGIC DESCRIPTION OR OTHER TESTS
Ul xS |5F PERTORMED
0 j:\,;&::“ 10PSOIL
e 0.0-1.57 SAMPLE,
m + m—— -  Recovered 1.5/1.5* = 100%. HNu Background: 0.0
Wil 0.0-0.2': SILT: grayish brown (5 YR 3/2); humic; OVA Background: 0.0

rooted; loose; damp.
All readings on cuttings,
8 core, breathing zone, and
in augers: 0.0; unless
otherwise noted below.

Ll

T
:Iﬁhl X

L
i
{

.t

ARAPAHOE /L ARAMIE FORMATION

0.2-1.5': SILTY CLAYSTONE: pale yellowish brown
(10 YR 6/2); some very fine-grained sand; highly
weathered; blocky; friable; frequent iron-staining
in distinct fractures; very soft; damp.

]

1.5-3.5/ SAMPLE.

Recovered 1.9/2.0' = 95%.

SILTY CLAYSTONE: pale yeli{owish brown (10 YR 6/2);
abundant streaks and mottles--dark yellowish brown

THCEE
i

4t

(10 YR 6/6); trace to some very fine- to fine-
- grained sand; highly weathered; very soft; few
calcite streaks up to 3 mm; rooted; trace organic
partings; blocky; friable; damp.

N
it
J
]

|

|

i
T
1

- 3.5-5.57 SAMPLE.

Recovered 2.0/72.0 = 100%.

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1);
mottied with dark yellowish orange (10 YR 6/6);
= moderately weathered; very soft; few calcite
lenses; damp.
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5.5-7.5" SAMPLE.

Recovered 2.0/2.0’ = 100%.

SILTY CLAYSTONE: pale yellowish brown (10 YR 6/2);
mottled with dark yellowish orange (10 YR 6/6)--
decreasing with depth; trace very fine-grained
sand; laminated lignite partings: (< 1mm)--
increasing with depth; highly weathered; very
soft; damp.

7.5-9.5¢ SAMPLE.

Recovered 2.0/2.0’ = 100%.

SILTY CLAYSTONE: pale yellowish brown (10 YR 6/2);
occasional dark yellowish orange (10 YR 6/6)
mottling; trace very fine-grained sand; few
lignite partings; few very small calcite lenses;
highly weathered; very soft; damp.

9.5-11.5" SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: pale yellowish brown (10 YR 6/2)
with occasional dark yellowish orange (10 YR 6/6)
mottling and fractures; trace to some sand; few
thin lignite partings and steaks; blocky to
fissile; highly weathered; very soft; damp.

11,5-13.5/ SAMPLE.

Recovered 2.0/2.0% = 100%.

SILTY CLAYSTONE: pale yellowish brown (10 YR 6/2);
mottled with grayish orange (10 YR 7/4); trace to
some very fine- to fine-grained sand; occasional
(< 1 mm) lignite partings; iron-stained fractures;
blocky; very soft; highly weathered; damp.

5
§
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El, SAMPITS POLLFETTD

= |2, LITHOLOGIC DESCRIPTION OR OTHER TESTS

HlZ28 |32 PERFORMED
[dopn]

||"l" ?’
el
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T

20

21

1
|
T

13.5-15.5’ SAMPLE.

Recovered 2.0/2.07 = 100%.

SILTY CLAYSTONE: pale yellowish brown (10 YR 6/2);
mottled with decreasing dark yellowish orange (10
YR 6/6); trace very fine- to fine-grained sand;
iron-filled fractures; increasing lignite partings
blocky to fissile; moderately weathered; very
soft; damp.

15.5-17.5' SAMPLE.
Recovered 2.0/2.0' = 100%.
SILTY CLAYSTONE: same as above.

17.5-19.5' SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: pale yellowish brown (10 YR 6/2)
to medium gray (N 5/0); massive; homogeneous;
blocky; iron-stained; medium hard; medium
consolidated; medium plastic; damp.

TOTAL DEPTH = 19.5/

15.5/: Reading in Auger
OVA: 6.5

19.57: Reading in Auger
OVA: 0.8
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Golden, €O

LOCATION

jat|
!
=~

106106,

PROJECT

S. Paschke

PERSONNEL

Rocky Flats Plant

4

10}

"12::‘

16

LOCATION or COORDS:
N 40437.1 £ 30774.2

/,

WELL 286

WELL CONSTRUCTION SUMMARY

5636.60'
5637.94'

ELEVATION: GROUND LEVEL
TOP OF CASING

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

ToTAL DEPTH _Well: 14.92' Hole: 18.00" rasK START EINiSH
BOREHOLE DIAMETER 72" DATE | TIME | DATE | TIME
ORILLING: | 1986 1986
oRILLER —__Bovies Brochers Drilling Co, | I auger | 4/24 | 144Q |4/26 |1600
15865 W, Sth Averme -
Golden, CO (Dovie Stvles)
RIG Mobile B~37 GEOPHYS. LOGGING: | _— = = =
BIT(S) Blade bit CASING:
2" stainless | .4/26 | 1725 |4/24 | 1730
DRILLING FLUIO Noue
SURFACE CASING 2 _x &' steel w/ locking _ | FILTER PLACEMENT] 4/24 | 1730 | 4/24 | 1810
' . 4/25 1 1010 | 4/25 | 1020
WELL DESIGN: E::E?é::zm 8/29 | 1606 | 8/29 | 1606
BASIS: GEOLOGIC LOG L GEOPHYSICALLOG —__ | OTHER:
CASING STRING(S): C=CASING S=SCREEN Bentonite | 4/25 1 1000 | 4/25 | 1010
0.00’ 3.52" (I -
3.52'~ 14.92' s} -

WELL DEVELOPMENT
See Well Development Summary Sheet.

CASING: C1_ 2" I.D. Sch. 5 tvpe 316 stain-

less steel. threaded and flush
joinced.

2" T.D. Sch. 5 tvpe 316 stain-
less steel, threaded and flush

_lointed, 0.020" wire wrap screen,
0.25' weided bottom cap.

SCREEN: S!

COMMENTS:

Water encountered at 12.00' during drilline

CENTRALIZERS _Centralizer placed approxi-

mately mid-point on screened interval.

Top of stainless steel casing: 1.34!

FILTER MATERIAL _12-20 silica sand

2.40" ~ 18.00"

cement _Portland Tvpe I

[ 20

0.00" - 1.95'
oTHER _3/8" bentonite mellarg
1.95" - 2.40'

HYDRO-SEARCH renosoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



Golden, CO

LOCATION

106P06222

PROJECT

J. Bergman

PERSONNEL

Rocky Flats Plant

18

— 20

o
R

WELL 386

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 40694.8 F 26699.7

5720.07"
5722.61"

ELEVATION: GROUND LEVEL
TOP OF CASING

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

31 SCREEN: si 2" 1D, Sch, S type 316 stain-

TOTAL DEPTH Mell: 9.76" Hole: 14.0" ASK START FINISH
BOREHOLE DIAMETER __74" - DATE | TIME | paTE [ TiME
DRILLING: 1986 1986
ORILLER __Boyles Brothers Drilling Co. 74" auger 9/6 | 1500 19/4 1635
15365 W, Sth Avenye
Golden, CO (Tonv Fobinson)
RIG Acler GEOPHYS. LOGGING: | _— — - —
BIT(S) Bull nose bit CASING:
2" stainless | 9/5 1040 t 9/5 1045
DRILLING FLUID None
SURFACE CASING 3 x &' steel w/ locking _ | FILTER PLACEMENTy 2/3 | 1045 1 9/5 | 1050
= CEMEMTING: 9/5 1100 9/5 1105
] WELL DESIGN: CEVELCPMENT: | 9/8 | 1515 | 9/8 | 1515
BASIS: GEOLOGIC LOG _X_ GEOPHYSICALLOG ___ | OTHER:
| CASING STRING(S): C=CASING S=SCREEN ~Bentonite | 9/5 | 1050 | 9/5 1055
0.0' - 4.40' CJ - ~ 9/5__|_1035_1.9/5 1040
4.,40" - 9.76'  Si -

WELL DEVELOPMENT

CASING: CI 2" 1.D. Sch. 5 type 316 stain~

See Well Development Summary Sheets,

1 teel threaded and flush

jointed.

Jess steel, threaded and flush

jointed, 0.010" wire wrap screend
0.25' welded bottom cap.

COMMENTS:
No wgtér encountered during drilling.

CENTRALIZERS _Type 304 stainless steel,
6.54' = 7.71'

Top of stainless steel casing: 2.54'

Cave from TD ro 13,301

FILTER MATERIAL 3242 silica sand
2.50" - 10.02"

cemenT Portland Type I

0.00' ~ 2.00'
otHeR _3/8'" bentonite pellets
2.00' ~ 2.50'
10.02" - 13.3¢'

HYDRO-SEARCH renoceoenver

CONSULTING HYDROLOGISTS--GEOLOGISTS




Colden, CO

LOCATION

106P06222

PROJECT

PERSONNEL __J. Bergmnan

Rocky Flats Plant

‘ —."

=6

— 20

WELL 6-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 40588.1 E 23577.5

5806.10"'
5808.58"

ELEVATION: GROUND LEVEL
TOP OF CASING

% o

1'10-5'(.\1‘

]
4

51 DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

LU

huhhuhiuhnn!

il
N

N

N

l.l'l'lll'l

1 CASING: ClI 2" I1.D. Sch. 5, type 316 stain-

TOTAL DEPTH _Well: 8.88" Hole: 14.0' TASK STARY FinisH
BOREHOLE DIAMETER — %" PATE | TIME | DATE | TIME
: DRILLING: 1986 !
DRILLER Brothers Drilling Co. 74" auger 9/4 1 0930 {9/ 1140
15865 W. 5th Avenue '
Golden, CO {Tonv Robinson)
RIG Acker GEOPHYS. LOGGING: | _— - = -
BiT(s) — Bull nose bit CASING:
2" stainless 9 /4 1310 | 9/4 1312
DRILLING FLUID None
SuRFACE casiNg 3 % 5 steel w/ locking | FILTER PLACEMENT /4 | 1312 | 9/6 | 1315
CEMENTING: 9/4 | 1340 | 9/4 1345
WELL DESIGN: LEVELCPMENT: | 9/8 | 1515 | 9/8 | 1515
BASIS: GEOLOGIC LOG _X. GEOPHYSICAL LOG . | OTHER:
CASING STRINGI(S: C:CASING S=SCREEN Bentonite | 9/4 | 1315 | 9/4 | 1320
0.0' - 3.28' Cl - 9/4 1305 | 9/4 1310
3,28' — 8.88' S| - ‘

WELL DEVELOPMENT

See Well Development Summary Sheet.

less steel, threaded and flush

jointed.

SCREEN: St 2" I.D. Sch. 5, type 316 stain-

Jess steel, threaded and flush
. 0.010" wire wr ’
0.25° welded bottom cap.

COMMENTS:

No water encountered during drilling.

CENTRALIZERS _Tvpe 304 stainless steel
5.47' - 6.65'

Top of stainless steel casing: 2,48

FILTER MATERIAL _32=42 silica sand

Cave from TD to 12.90'

9.10" ~ 2.75'

cemeNnT Portland Tvpe 1

0.00' - 1.9
OTHER __3/8" bentonite pellets
1.91’ - 2.75°

9.J0' - 12.90'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS-



Goiden, GO

PERSONNEL _C. Walker

LOCATION

106P06222
Rocky Flats Plant

PROJECT

DUNNNNNNN
A S S S S S
HHHHHHHNN

MMM MW

NN

[

WELL 7-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 39869.8 E_20892.8

ELEVATION: GROUND LEVEL 3923-40' (est.)

TOP OF CASING>925.66' (est.)

NN

) 5Y 1)

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

DRILLING FLUID None

TOTAL DEPTH Well: 5.74' Hole: 10.00" TASK START EinisH
BOREHOLE DIAMETER 714" - DATE | TIME | DATE | TIME
DRILLING: 1986 1986

DRILLER __Bovles Brothers Drilling Co. 74" auger 9/23 | 0955 19723 | 1045

15865 W, Sth Averue

Golden, CO (Tony Robinson)
RIG Acker GEOPHYS. LOGGING: | __— — — ~
BIT(S) Blade bit CASING:

2'" stainless 9/23 1 1215 | 9/23 1220

SURFACE CASING ggnx 4' steel w/ locking

WELL DESIGN:

BASIS: GEOLOGIC LOG _X. GEOPHYSICALLOG ___

CASING STRING(S): C=CASING S=SCREEN
0.0l -_3.0" _CI -

FILTER PLACEMENTY _9/23 | 1220 | 9/23 1225

CEMENTING: 9/23 | 1230 {9/23 1235
CEVELCPMENT: 9/29 | 1445 19/29 | 1445
OTHER:

m‘ m —L&L

;

1230

3.0 -~ _5.74' 8] -

10

— 16

WELL DEVELOPMENT

See Well Development Summary Sheets,

CASING: ¢i_2" I.D. Sch. 5 type 316 stain~

less steel,threaded and flush

iointed,

SCREEN: st 2" I.D, Sch. S tvne 316 stain-

Less steel, threaded and flush .

jointed, 0.010" wire wrap screen

0.25" welded bottamcap.
CENTRALIZERS __None -

COMMENTS:

Mo water encountered during drilling.

Top of stainless steel casing: 2.26'

FILTER MATERIAL _32-42 silica sand Cave from T to 7.51"
2.50' - 6.00°
ceMENT Portland Type 1
0.00' ~ 2.00'
oTHER __3/8" bentonite pellets
2.00' - 2.30'
6.00' - 7.51'

20
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Rocky Flats Plant

PERSONNEL C. Walker/L. Pivonka

LOCATION

106P06222

PROJECT

~50

—80

—90

) ;)
‘\

BONDON §
DN

weLL &%

- 10

R R N A aw

18.35' - 71,50: 4 3/4"
DRILLER B i1li

WELL CONSTRUCTION SUMMARY
LOCATION or COORDS: ELEVATION: GROUND LEVEL 3323.81" (est.)
N 39859.3 E 209158.8 TOP OF CASING _3925.81"' (est.)
| DRILLING SUMMARY: CONSTRUCTION TIME LOG:
ToTAL DEPTH Well: 63.80" Hole: 71.50" ASK START EiNiSH
BOREHOLE DIaMETER 0.00" = 18,35'; 75" . IIME | R4 TIME
DRILLING: % ‘%%E

5 ger | 9726|0930 | 9/24 | 1135

SURFACE CASING §l;2x 20.85"' steel w/ lock~

IOO,O,,O OO G T

60 |

~ 70

1 WELL DESIGN:

CASING STRING(SY: C:CASING S3SCREEN

| 0.00' _18.35' Gl -

15865 W. S5th Ave., Golden, CO NC Core 10/20 | 1049 10/20 | 1310
(Tony Robinson, Jim Reaming | 10/22 1720 | 10/23 | 0920
) 119.&-!§7§5 + Acker; 15,32 = T30 | eoprys. LooaNG: | _— _|_—__|_— —
aiTts) 9.00" ~ 18.35': Blade Dit: CASING:
18.35' ~ 71.50": Coring bit Ssteel  19/24 {1315 {9/24 | 1327
DRILLING FLUID _tone 2" stainless | 11/3 | 1243 | 11/3 | 1253
FILTER PLACEMENTY L1/ | 1207 | 1173 1 1340

= _0.00'- 59.08' @ -
1 59.08'- 63.79" S1 -

CEMEMNTING: 11/3 | 1615 | 11/3 | 1500
cevELopment: | 11/5 | 1515 | 11/13 | 0930
BASIS: GEOLOGIC LOG X GEOPHYSICALLOG —— | OTHER:
Bentonite 11/3 | 1340 | 11/3 1410
11/3 1143 11/3 1207
Packer testipg 10/221 0000 1.10/22.1 1516
_sCﬁ%%d.nz.i'l 9/24 11330 19724 | 130

WELL DEVELOPMENT
See Well Development Summary Sheet.

casiNG: ci 3" I.D. steel surface casing
¢z 2" I.D. Sch. 5 type 316 stain-

less steel, threaded and flush
jointed.

SCREEN: st 2" L.D. Sch. 5 type 316 stain~
less steel, threaded and flush

/M
jointed, 0.010" wire wrapped
screen, 0.25' welded bottam cap.

CENTRALIZERs _lone

COMMENTS:
No water encountered during drilling.

Top of stainless steel casing: 1.86'

FILTER MATERIAL 2242 silicasand
58.00' - 64.30'

ll l -]] . ( - ] . l ] N
abundant bubbles surface in the adjacent
pond near the rig. When drilling stops,

0.00' - 56.00° the bubbling stops. Probable cause:
OTHER 3/8" bentonite pellets (1) fractured bedrocik fram 20" - 30"
56.00' - 58.00'
64.30' - 71.50'

— 100
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Golden, €GO

106P06222

Rocky Flats Plant

LOCATION
PERSONNEL

PROJECT

T, Gulliver, T. Murphy _

120 peia

140 B

(MO
THRNR]

WELL DEVELOPMENT

=i WELL 286

L0, b
7 S WELL CONSTRUCTION SUMMARY
Y s 4 .
éé % LOCATION or COORDS: ELEVATION: GROUND LEVEL ~2223.22" (est.)
Z? Zé : N _39246.2 E 19382,2 TOP OF caSING _2299.64" (est.)
27 278
é/ .:;q

20 % | | ORILLING SUMMARY: CONSTRUCTION TIME LOG:

A
% %g TOTAL DEPTH _Well: 135.35' Hole: 151.00" rASK START FINISH
7 /= coreroLe DiaMeTER Q00" = 35.00': 5 5/8" DATE | TIME | DATE | TIME
f/ % 2 35.00" - 151.00": 4 3/4" DRILLING: 1986 1936

0 % % = oRiLLER . Boyles Brothers Drilling Co. /8 9/24 {0900 [9/26 | 1615
% ;: 15865 W, 5th Averue Core. 10/1 {0826 |10/2 | 1200
%éé éé =3 Golden, CO (Tom High, Robert Roach) Reaming. 10/6_| 1000 |10/6 |{_1230
% :E . ! . GEOPHYS. LOGGING: 10/6 1336 10/7 1627
% % = CASING:

o ¢// % = 2" stainless |10/7 | 1218 [10/7 | 1244
o = 5" steel 9/24 | 0900 | 9/24 | 615
/4 % :“ ] 1, : .

% % =] 35.00' - 151.00": air/water mist

% % =1 surrace CASlegg X 35.0 steel w/ locking | mLTER PLACEMENT] 1O/ | 1414 | 10/7 | 1700
% :‘ WELL DESIGN: e, ;gﬁ, ?.Zgg 118@1 i?»?)g

20V V= ) CEVELCPMENT:

% % 4 BASIS: GEOLOGIC LOG _X. GEOPHYSICALLOG .X_ | OTHER:

/ % =] CASING STRINGIS): C:CASING S=SCREEN Bentonite 10/7 | 1710 | 10/17} 1734
% . 0.00" 335" Cl - l0/7 | 0821 | 10/17 | 0850
% % g 0,00~ 122.57' 2 - Packer testigg] 10/2 | 1200 | 10/3 | 1700

=4122,57" ~ 135.35' 51 -
0 % %: - -
%

casiNG: ¢t 3" I.D. steel surface casing
c2 2" I.D., Sch. 5, type 316 stain-

less steel, threaded and flush
jointed.

ScREEN: st 2" I.D., Sch. 5. type 316 stain—

less steel, threaded and flush
jointed, 0.010" wire wrap screen,

0.25' welded bottom cap.

COMMENTS:

Water encountered at 105.37' during drilling

CENTRALIZERS None (see comments) on 10/8/86.
Top of stainless steel casing: 1.41'

FILTER MATERIAL 32242 silicasand NC ntr

121.20" - 140.50'
ceMeNT Fortland Type 1 Geophysical logs:

33,51 - 119.4Q' SP - resistivity: 59.00' -~ 146.00'
OTHER _3/8" bentonite pellets Natural gamma: 0,00' -~ 147.00°

119,40 - 121,20'

140.50" - 151.00'

HYDRO-SEARCH renceoenver

CONSULTING HYDROLOGISTS-GEQLOGISTS




T, Gulliver

Golden, CO

LOCATION
PERSONNEL

Rocky Flats Plant

106006222

PROJECT

WELL 10-86

. O
WELL CONSTRUCTION SUMMARY
LOCATION or COORDS: ELEVATION: GROUND LEVEL ~2293.02' fest.)
N _39223.9 E _19400.6 TOP OF CASING _2996.63" (est.)
K ) -DRILUNG SUMMARY: CONSTRUCTION TIME LOG:

TOTAL DEPTH _Well: 23.78' Hole: 27.00' TASK START EINISH

BOREHOLE DIAMETER 0.00' - 23.40': 5 5/8" QATE | TIME A TIME

23.40' - 27.%': 5" DRILLING: ]986 ]986

DRILLER __Bovyles Brothers Drilling Co. Casing advancer| 9/24 | 1420 |9/24 1600

10 15865 W. 5th Averue
Golden, CO (Arrow Drilling, Tom
Rig __Casing advancer 8 | seopws. LoseNG:|_— | — | ~— —
| 156 2" stainless 9/25 | 0900 | 9/25 10910

DRILLING FLUID naoe.

SURFACE CASING 3 x &' steel w/ lockin FILTER PLACEMEN‘!}.QLZL 0910 [9/25 1300
= . 9/25 | 1400 §9/25 |1410
= CEMEMTING:

L =l WELL DESIGN: CEvELOPMENT: | 9/29 | 1345 | 10/16 [ 1515

BASIS: GEOLOGIC LOG_K_ GEOPHYSICAL LOG —— | OTHER:

CASING STRING(S): C:CASING S=SCREEN Bentonite . 9/25 } 1300 | 9/25 11305

0.00'  3.29' ¢ -
=4 3.29' - 23.78' sl -
25 =2 - -
L—- -— o
. _ _ WELL DEVELOPMENT
— - _ e Well Development Summarv Sheet.
130 - -
casing: ¢1.2" I.D. Sch. 5 type 316 stain—
- less stee], threaded and flush .
jointed,
v ScREEN: st 2" I.D. Sch. 5 type 316 stain—
less steel, threaded and flush
jointed, 0.010" wirewrap screen, COMMENTS:
0.25' welded bottom cap. Water encountered at 10' during drilling.
CENTRALIZERS _Type 304 stainless steel
14,08' - 15,33" Ton of stainless steel casine: 1.61"
40
FILTER MATERIAL 3242 silica sand Cave fraom TD to 25.50'
2.80" -~ 25.50'
CEMENT Portland Type 1
45 0.00' - 2.00'
OTHER __3/8" bentonite pellets

2.00' ~ 2.80'

B HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS




Well No.: 4586

WELL DEVELOPMENT SUMMARY SHEET

DATE TIME METHOOD VOLUME APPEARANCE COMMENTS
1 Well Bore Volume = 4.24 gais.
10-7-86 | 0915 10 Well Bore Volumes = 42.2 gals.
%gﬂ ; Io'g$d'u? 7' of sand |ifted out before
10-7-86 0915 Airlifted 4.2 gals. sand reaching T.D.
M?g¢gm 1.ogﬁ?y tur-
10-8-86 | 1540 | Bailed 12 gals.  |pid, Lorsont’ sead | 12/42.4 gals. purged to date
Medium to dark }  _____
10-9-86 0700 Airiifted 4.2 gals. brown spray
Medium brown,
10-9-86 | 1500 Balled 16 gals. ciearing slightly| 28/42.4 gals. purged to date
Bottom 3' - light
brown, rest of
10~10-861 1410 Bailed 16 gals. well med. brown 44/42.4 gals. purged to date
Light to medium
10-14-861 1200 1 Bailed 12 gals. brown 56/42.4 gals. purged fo date
—— Medium brown | = —e=ee
10-15-861 0830 Airlifted mist - sandy
Medium brown,
10-15-86{ 1400 Bailed 25 gals. clearing 81/42.4 gals. purged to date
10-16-86] 1200 | Bailed Clear Samp ted




WELL
COMPLETION
INFORMATION

Location Rockv Flats Plant; Landfill Area Welil No. 40~87
Coordinates _N 40158.03 E 21727 .76 Elevation: Ground Surtace _5882.69'
Total Depth: welt _6.70" Top of Casing __5884.69"

Borehote __13.00"
Formation of Completion Vallev Fill Alluvium

Casing Materiat 3ch 5, Tvpe 316, TFJ Stairsxlesi Casing Diameter _2" ID
. tee
Screen Material Q. 010" wire wrap, Type 316, TFJ Surface Casing Diamaeter 5" 1D

Date Instailed _June 9, 1987 Stainless SteelAppm'.d By
instaiied By _J. Bergman Site Manasger
Geologist

CEARP Manager
Comments _ Centralizer at 3,96-~5,15"

Top of Casing -

Ground Surface

TT7T 7 77T 7T 77X7T77 /7§/ T7 777
Surface Seal // Surtace Casing
Material: 1.85 Depth (ft.
Portland Type 1
Cement
y
Surface / i
Seal
2.00 irength (tt)] ™ //
o Borshole
S Diameter:
7 5"
w —t e,
Bentonite =
1. Seal S
00 Length (1t} -
Filter Materiai: . '
32__42 gilica Sapd To ot Screen Depth: 3.50

Weii Total
6.70 Depth (tt.)

Filter Pack
3.90 Length (tt.)

tcn:: Borehole
eng Yotai Depth
2.96 (1t.) 13.00 (1)

o
o
=3
[

Backtiit w
6.10 jtength {ft.)|

Backtill “‘.g.n.k) 3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. 41-R7BR
Coordinates _N 40133.61 F 21725.73 €levation: Ground Surtace 5882.78"'
Total Depth: wetl _94.03° Top of Casing _5884.55'

Borehofe _110.00"

Formation ot Completion Arapahoe Formation

Casing Materia) Sch 5, Tvpe 316, TFJ Stalnlesi Casing Diameter _2" ID

Screen Material .010" wire wrap 2. Type 316, TFJ Surtface Casing Diameter 5" 1D

Date Instalied August 3. 1987 Stainless Steel o . ed By

Installed By _K.D. Holliway Site Manager
Geologist

) CEARP Manager
Comments _Surface casing set to 17.0' by J.B. Bergman on June 9, 1987.

Top of Casing 1.77'

Ground Surface
7777 77T 77 77

7] /V 77 77 TIIIIIIITT'
5uruco s..n // ?‘/ 17.0 sDurfahcz'Casing
* t . :
Portlanc[ Type I /r/ / °P t 1
Cement /
Surface g
Seal
77.31 (P ength (11 3 /
w Borehole
i—: Diamaeter:
) 4"
S
gon:onito gy
ea
3.4 Length (1t =

Fiiter Material:
32-42 Silica SaTd

Top of Screen Depth: 81.21"°

Well Total
94 .03]Depth (ft.)

Filter Pack
13.32 Length (ft.)

Screen Borehole
12.58|{Length 1110.00] Total Depth
(1t¢.) (ft.)

[

|

1

*0TT [, €0° %6

Backtill
l 15.97 {{ength (1t

Backtill u%unu:j 3/8" Volclavy Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rockv Flats Plant; Landfill Area Well No. 42-87
Coordinates .1 E _22430.99 Elevation: Ground Surtace _3854.05"
Total Depth: well —6.60" Top of Casing __3855.93"

Borehole __12.40'
Formation ot Completion Valley Fill Alluvium

Casing Material 3ch 5, Tvpe 316, TFJ Staxnless Casing Diameter 2" ID

Screen Materia) 0.010" wire wrap, Type 316 TFJ Surtace Casing Diameter _35  ID

Date Instalied _June 10, 1987 Stainless Steel, . oved By
Installed By J. Bergman Site Manager
Geologist
CEARP Manager
Commants

Top of Casing 1.88!

Ground Surface
777777 T 7 7X77

Surface Sea! %/ Surtace Casing
Material: 2.35 |Depth (ft.
Portland Type I /
Cement
Surtace / ~
2.00 |Seal /
Length (ft.)| ™
o Borehole
9. / Diameter:
"
- 7.5
Bentonite oS
0.50 |Seal S
Length (ft.); ~

e
Filter Material: ———J'-

32-42 Silica Sapd Top of Screen Depth: 3.0

Well Total
6.60 Depth (ft.)

Filter Pack
4.30 Length (ft.)

Screen Borehole
3.36 Length 12.40 Yotal Depth
(1) (1t.)

0879

Backtill
5.60 {Lengtn (1t.)

Pl

Backtill Materiali__3/8'" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Weil No.

58-87

Coordinates N _39257.05 E 19431.75

Eltevation: Ground Surface _5995.10'

Total Depth: weil _22.5"

Top of Casing __5996.75"

Borehole __32,0"
Formation of Completion Rocky Flats Alluvium

Casing Materiat Sch 5, Tvpe 316, TFJ Stainless

Steel Casing Diameter 2" ID
Screen Material 0.010" wire wrap, Type 316, TFJ Surtace Casing Diameter 3" 1D
Date installed November 18, 1987 Stainless SteelApprovud By
installed By R Treat Site Manager
Geologist
CEARP Manager
Comments
Top of Casing 2 p!
Ground Surface
TT T 777 T 7777 7 IIITIT’TI”III
Surface Seal Surtace Casing
Material: . D th (tt.
Portland Type I 2:20 epth
Cement
Surtace r
Seal
2.00  J{engtn (ft.)
[ Boarehole
< Diameter:
7.5"
Bentonite w
Seal p
1.00 Length (1t.) <

Filter Material:

32-42 Silica Sahd Top of Screen Depth: 3.50'

Well Totatl
22.50 |Depth (1t.)

Fifter Pack
19.75 iLength (ft)

Scn:: Borehole
Leng Total Depth
18.76 (1) 32.00 (1)

Backtill
9.25 Length (1)

N (A R YA A4

Back{ill un.n.uj 3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. 59-87

Coordinates _N 39336.25 E 19463.99 Elevation: Ground Surtace _5992.90'

Total Depth: Well 21.20' Top of C;sing 5994.67'
Sorehoile 26.0'

Formation of Compilaetion Rocky Flats Alluvium

Casing Materiat Sch 5, Type 316, TFJ Staizsﬂ.esi Casing Diameter _2'" ID

1 . tee -
Screen Material Q,010" wire wrap, Type 316, TFJ Surtace Casing Diameter _ 3" ID

Date Installed November 23, 1987 Stainless SteelApprovod By

Instalied By __J. Bacchus Site Manager
Geologist

CEARP Manager
Commants

Top of Casing 1.96'

Ground Surface
VI T 777 T T 7T X777

Surtace Casing
85 Depth (tt.

\\\\

Surface Seal /

Material:

Portfarﬁ ’Iype 1 /
—~{ement ______

Surface /

Seal
2.0 |Cengtn (11.)
Borehole
Diameter:

7.5"

=

10°¢

M

Bentonite w2
1.0

Seal o
Length (ft.)} ~

Filter Material:
32-42 Silica Sagpd

Top of Screen Depth: 3.5'

[ Well Total
21.2 |Depth (ft.)

Filter Pack
18.25 |[Leagth (ft.)

Screen Borehole -
17.25Length | 55 0 Total Depth
(ft.) (1t.)

GCTTC

Backfill
4.75  JLength (1t.)

“9¢

ateriali—_3/8" Volclay Bentonite Pellets

£ 00

Backtill




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. 60-87
Coordinates N 39951.63 E _19938.52 Elevation: Ground Surface _5984,03"
Total Depth: Weit 277" Top ot Casing __5985.96"
Borehote _32.0"'
Formation of Completion Rocky Flats Alluvium
Casing Material Sch 5, Tvpe 316, TFJ Staiglesi Casing Diameter _2' ID
.. tee
Screen Material 0.010" wire wrap, Type 316, TFJ Surtace Casing Diameter 3" ID
Date Installed November 20, 1987 Stainless SteEIApprovod By
instalied By __R. Treat Site Manager
Geologist
CEARP Manager
Comments
Top of Casing 72 00’
Ground Surface
T77 7777 77RXk77 // // Y rTrrT IITTY’IIT
Surtace Seal / // Surface Casing
MatoJial: / 2.00 Depth (ft.
Portland Type I
Cement /
Surface / g
Seal
2:00 |length (11| ™
o Borehole
e Diameter:
z 5"

Bentonite

Seal
1.00 Length (tt.)

00 ¢

Filter Material:

32-42 Silica Sand Top ot Screen Depth: 3 ,50°

] e Well Tatal
Filter Pack A 27.70 |[Depth (ft.)
24 .85 |Length (ft.) ;':.'-:
.'r—-—'.'.
f““‘: gouh%lo
. on otal Depth
— 23.97 ("‘)9 32.00 e p

L

Backfill
4.15 Length (ft.)

0°2€].887L2

Backtill Materialr__3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. 61-87
Coordinates _N 39881.26 E 19974.80 Elevation: Ground Surface _5984.00'
Total Depth: well 28,5 Top of Casing __2985.75'

Borehole 34.0'
Formation ot Completion Rocky Flats Alluvium
Casing Material Sch 5, Tvpe 316, TFJ Stalnless Casing Diameter _2" ID
Screen Material 0.010" wire wrap, Type 316 ”}IFJ Surtace Casing Diameter _5  ID
Date installed Ngovemher 25, 1987 Stainless SteelApprovod 8y -
Instalied 8y _J. Bacchus Site Manager

Geologist
CEARP Manager
Comments
Top of Casing 1.75°

Ground Surface

rrrr7rrvri III//V // 7 T 77 77 7rrer
Suruco Seal / // 1.70 Surface Casing
J / ° Depth (ft.
Portlan Type 1 »
Cement
guruco / 3
a3l
2.00 jCength (1] = /
8 Borehoie
- A Diameter: v
z 5"

Bentonite

100°¢

1.00

Seatl
Length (1t.)

Filter Material:
32-42 Silica Sapd

Top of Screen Depth: 3.50'

|

] [ Well Total
Filter Pack ¥ o 285 peptn (1t.)
25.75 [Length (1e.) s :
.," e , . .
S Screen Borshole
SRS wa SRS 24.74 Lengtn | 34.0 | Tatal Depth
P m.[ (1)

Backtily
5.25 [Length (ft.)

0°%e |, 6L°8C

Backfill Materiati___3/8" Vqlclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Top of Casing

Location Rockv Flats Plant; Landfill Area Well No. £0-87
Coordinates _N_39821.22 E 19999.70 Elevation: Ground Surface _5984.16'
Total Depth: Welt __26.80" 5986.36"

Borehoile 30.0'

Formation of Completion Rocky Flats Alluvium

Casing Diameter 2" ID

Casing Material Sch 5, Type 316, TFJ Stainlesi

Stee '
Screen Material MMM&L_I&E& 316, TFJ Surtace Casing Diameter o 1D
Date Installed November 25, 1987 Stainless Steel, . . o4 gy
instailed By _R. _Treat Site Manasger
Geologist

CEARP Manager
Comments

Top of Casing 9 .90

Ground Surtace
777777777 rrl//

77

"~
N
N
R
~

Surt Casing
? 2.00 |pepth (11,

Surface Seal /
Material:
Portlanc{ Type 1 /

Cement /
Surface

Seal
2-00 Lengtn (1t.)

‘\\\\\\:>\,
NN

P Borehole
<o ; .
S Diameter:
1) "
w ek .5
Bentonite o 0
o]

Seal
1.00 _Jrength (1t.)

Filter Material: ---—-Jl;'

32-42 Silica Safd

Top of Screen Depth: 3.50'

Welil Tota!
26.80 |Depth (t.)

Fiiter Pack
24.00 {Lenmgth (ft.)

. Screen Borehole
A 23.06 |Lenath | 30,00 | Total Depth
: (12.) (11.)

0°L2

Backtill 3
3.00 Length (ft)| o

Backtill ““.”“:J 3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. £1=]7
Coordinates N 39738.07 E 20040.50 Elevation: Ground Surface _5985.42"
Total Depth: Weil .22.3" Top of Casing __2987.06"

Borehoie _30.0"'

Formation of Completion _Rockv Flats Alluvium

Casing Material Sch 5, Tvpe 316, TFJ Stainlesi Casing Diameter 2" ID

Bentonite

A Stee v
Screen Material 0.010" wire wrap, Type 316, TFJ Surface Casing Diameter 5" ID
Date Installed December 1. 1987 Stainless SceelAppfov.d By
installed 8y __R. Treat Site Manager
Geoaiogist ’
CEARP Manager
Comments
Top of Casing 1.64"
Ground Surface
T7 7777 T 77TX777 ///l' 7llrlf
Surface Seal ?/ Surtace Casing
terial: t .
Porgl‘arﬂwfype 1 / 2.00 jBepth (1t
Cement :
Surface -
Seat
2.00 |Cength (rt.) //
N Borehole
8 Diameter:
1"t
w 1.5
o
S

Seal
1.00 JCangth (ft.)

Filter Material:
32~42 Silica Sampd

Top of Screen Depth: 13 =n°

Well Total
25.50 |Depth (1t.)

Filter Pack
22.70 Length (tt.)

Screen B8orehatle
21.90)Length Total Depth
(1¢.) 30.00 | (¢1.)

[y*]

W

(0%

Backtill o
4.30{tength (1t.)] o

Backfill Matorul:} 3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. §4-87
Coordinates N 39349.01 E 20162.,23 Elevation: Ground Surface _5985.89'
Total Depth: well _23.8" Top of Casing __5987.33"

Borehote __28.0"
Formation ot Completion Rockvy Flats Alluvium
Casing Materiat Sch 5, Tvpe 316, TFJ Stainless Casing Diameter 2" ID

" . Steel ”
Screen Material 0.010 wire wrap, Type 316, TFJ Surface Casing Diameter 5" 1D
Date instalied December 4, 1987 Stainless Steelkpprovoa 8y
instalted By _R. Treat Site Manager
Geologist

CEARP Manager
Comments

Top of Casing 1,447

Ground Surface
1 T77 77777777

Surface Seal
Material:
Portlanc( Type 1
—Lement

Surface

Seal
10.00 i gngtn (tt.)

Surtace Casing
.00 {Depth (1t.)

I
NN
\\ N

\\\w

Borehole
A Diameter:

7.5"

Bentonite

Seal
2.00 Jlangth (ft.)

Filter Material: —
32-42 Silica Sapd

| 021 L, 0701

Top of Screen Deptn: 13.00'

Well Total
23.80 |pepth (1t.)

T

Filter Pack

12.00 JLength (1) T
. -
-" — Scro:: Borehole
% sl Leng Total Depth
: 10-33 ] (11.) 28.00 (1t.)
[ . —
=~ | —-—
'O _‘: —
S
Backfili .
4.00 ‘L.ng!h (tt.) =

Backtitl Matorul:J 3/8" Volelay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. 65-87

Coordinates _N 39250.14 E 20200.22 Elevation: Ground Surface 5983.08'

Total Depth: well __24.2"

Top of Casing _5985.02'

Borshole 27.0'

Formation of Completion QRocky Flats Alluvium/ Weathered Arapahoe Formation

Casing Material Sch 5, Tvpe 316, TFJ Stainless casing Diameter _2" ID

Top of Screen Depty: 10.70'

v s Steel ;
Screen Material Ml_o'_‘i}.’;e_ﬂ@a_lxge 316, TFJ Surface Casing Diameter 3 1D
Date Installed December 9,10, 197 ptainless SteelApprovod 8y
instalied 8y _R. Treat Site Manager
Geologist
CEARP Manager
Commaents
Top of Casing 194"
Ground Surface
777777777 f7/7! /[ LKA G aw o 4 7rTr7rrrT
Surface Seal 4/ \ Surface Casing
Material: 2.00 lDepth (1t.
Portlanc! Type I / epth
Cement
Surface / o
Seat
8.00 jlength (11.)| ® /
o Borehole
e Diametaer:
7 5"
— —
Bentonite g :
Seal &
2.00_ JLengtn (100} S NI
Filter Material: —‘K—a’ii
32-42 Silica Sapd

|

Y, wmm i Well Total
Filter Pack = 24.20 Depth (rt.)
——
14.75 Length (ft.) —:
% . Scro:: Borehole
5 Leng 27.00 | Total Depth
N — 13:26 (11) (11.)
el
Sl T
- o -
Backtill B
2.25 [Length (ft.)| &

Backftiil Mat.rlal:J 3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. 66-~87
Coordinates 1 20226.01 Elevation: Ground Surface __5981.90'
Total Depth: weit _18.20° Top of Casing __ 5983.64"

Borehole _23,00'"

Formation of Completion _Rocky Flats Alluvium

Casing Materiat Sch 5, Type 316, TFJ Stainless Casing Diameter _2" ID

v . Steel
Screen Materiad 0.010" wire wrap, Type 316, TFJ Surtsce Casing Dismeter 5" 1D
Date installed November 24, 1987 Stainless SteelApprovod 8y
instaitled 8y _R. Treat Site Manager
Geologist
CEARP Manager
Comments

Top of Casing 2.00'

Ground Surtace

T r7 7T 77 rl/{/f

TTYTT7 T 7T K77 TT7 1

Surface vs.:l
Material:
Portfarﬁul’ype I

Surface Casing
2.00 |Depth (tt.

NN

NN

Cement
) Surtace : o
2.00 Seal
0 Length (ft.)| o
o Borehole
o_ Diameter:
10
- 7.5
Bentonite =
1.00 |Seal b=
Length (ft.)| -

Top of Screen Depth: 3.40'

G
Filter Materisl: — :
32-42 Silica Sapd ,

Well Total
Fiiter Pack 18.20 |DePth (ft)
15.50 {Lensth (ft)
Scroo: Borehole
Lengt Total Depth
14.56 | (ee) 23.00 | (%5

|

Backflil Materiati—_3/8" Volclay Bentonite Pellets

Backtill
4,45 ILongth (frt.)

D0°EZ].5°81




WELL
COMPLETION
INFORMATION

Location Rockv Flatsg Plant; Landfill Area Weil No. 67-87

Coordinates _N 40182.78 E _20678.79 Elevation: Ground Surtace _5969.50’

Total Depth: wel _16.8" 5971.72"

Top of Casing
Borehois 21.4"

Formation ot Completion Rocky Flats Alluyvium

Casing Materia) Sch 5, Type 316, TFJ Stainless (¢gasing Diameter _2" ID

M Steel ™
Screen Material 0.010" wire wrap, Type 316, TFJ Surtace Casing Diameter 5" 1D

Date instailed December 4, 1987 Stainless SceelApprovoa By

Instailed By J. Bacchus

Site Manager
Geologist

CEARP Managers
Comments

Top of Casing 2 22!

Ground Surface
TT7 777777 7 7

~

Surface Seal

Material: /
Portlaar:c{ %ype I /
Cement /
Surface
Borehole
Diameter:

S
8.1 (e
7.5"

7 Surface Casing
% 2.1 |pepth (1t.

—
NN

al
ngth (ft.)

178

Bentonite

Seal
3.0 L::gth (1t.)

JO7 T8

Fiiter Material:

32-42 Silica Sahd Top of Screen Depth: 11.72'

Well Total
16.8 Depth (1t.)

Filter Pack
11.1  [Length (1t.)

Screen Borehole
4.74 jLength 21.4 Total Depth
(tt.) ) {tt.)
—
“~J
-
()
] -
B ktill :
ac
4.25 Length (1t

Backtil u‘;x.n.({} 3/8'" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rockv Flats Plant; Landfill Area Well No. 68-87

Coordinates N 40163.59 F 20680.82 Elevation: Ground Surface 5968.48'

Total Depth: Weil 16.0' Top ot Casing 5970.31'
Borehoie __20.0"

Formation ot Completion Rocky Flats Alluvium

Casing Material Sch 5, Type 316, TFJ Stainless ¢asing Diameter _2” ID

. Steel
Screen Materia) 0.010" wire wrap, Type 316, TFJ Surface Casing Diameter _o  ID

Date Installed December 4 &7, 1987 Stainless SteelApprovod By

instalied By _J. Bacchus Site Manager

Geologist
CEARP Manager
Comments
Top of Casing 1.8%3"
Ground Surface
A r7’7! /Vfr raw v & rrTlrrrrT
Surface Seal // // Surtace Casing
Material: 3.1
Portl‘arﬁ‘%ype I // %/ Depth (ft.
—Lement
gunac- / / -
' eal
8-2 |length (11 ® /
) Borehole
< / / Diameter:
S 7.5"
gon:onno o
ea
2-3 Length (rt)| 2
Filter Material: -————J' :
32-42 Silica Sand : Top of Screen Depth: 11.15'
[ Well Total
Filter Pack 16.0 Depth (ft.)
6.95 Length {tt.)
EC":: Borehole
. eng Total Depth
80 ] (re.) 20.0 (rt.)
e
=N
;\) l
(%) ]
' d &
fy]
Backtill =]
3.75 Length (ft.) O
- =

- J
Backfill Material:

3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Welil No. 70-87

Coordinates _N 39588.09 F 21098.79 Elevation: Ground Surface _5966.30"

Total Depth: wen 16.5" Top of Casing _5968.35'
Borehole 17.0°'

Formation of Completion Rockv Flats Alluvium/ Weathered Arapahoe Formation

Casing Materiat Sch 5, Tvpe 316, TFJ Stainlesi Casing Diameter 2" ID

- Stee -
Screen Materiai Q_.LLI_Q'_V_J_l_r_e__wr_ag,_lgpe 316, TFJ Surtace Casing Diameter 5" ID

Date Installed December 14, 1987 Stainless Stee}‘Appvovod By

Installed By R. Treat

Site Manager

Geologist
CEARP Manager
Comments
Top of Casing 2 00'
Ground Surface
TrTrTrrrrrT 1117{ ///rl I/Irr7rI/rrer
Surface Seal // // 2 700 Surface Casing
Material: / ¢ Depth (ft.
Portland Type 1
Cement
gurtaco / I~
eai
2.00 1langth (1t.) N // :
o Borehole
e / / Diameter:
7 5"
w .
gontonito o
eal
1.00 Length (ft.) <
Filter Material: ————-4

32_42 Silica Saﬁd To of Screen Depth: 3-50'

Well Total
16.50 |Depth (ft.)

Filter Pack
13.80 JLengtn (ft.)

12.76 Seu:n Borehole
. Length Total Depth
~ (1t.) 17.00 (1t.)

Backtiil
0.20 Length (ft.)

041,891

Backfill Materiali—_3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Landfill Area Well No. 71-87
Coordinates N _40339.90 E 20991.74 Elevation: Ground Surface 59/3,39'
Total Depth: Well 13'85' Top of Casing 5965-47'

Borehole _18.50"'
Formation of Completion Rocky Flats Alluvium
Casing Material Sch 5, Tvpe 316, TFJ Staig%:z§ Casing Diameter 2" ID
Screen Material Mwlge 316, TFJ Surtace Casing Diameter _5 1D
Date instalted December 11, 1987 Stainless Steel  pproved By
Installed By J. Bacchus Site Manager

Geologist
CEARP Manager

Comments

Top of Casing 2 08’

Ground Surface

T7TT7T7Yr77 7 77X777 // 77 r/7r/lrIr17/r(
‘s‘ur'uco'SQﬂ // // 2.0 Surface Casing
ial: ° t .
Portfar:cf"rype 1 // // Depth “W
~Lement
gurvaco // / : -
. eai
2.0 Length (tt.) /
™ Borehole
e Diameter:
oo —7.5"
gon:onito i e
ea
0.8 Length (ft.) <
Filter Material: ] '
32-42 Silica Samd Top of Screen Depth: 3.50

Weil Total
13.85 [pepth (ft.)

Filter Pack
11.45 Length (tt.)

Screen Borehole
Length Total Depth
(rt.) 18.30 (1t.)

10.01

Backtiil
4.25 Length (ft.)

TS'ST STV

B8acktil M;torial: 3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

tocation Rockv Flats Plant; Landfill Area Well No. 79-87

Coordinates _N 39459.12 FE 20855.24 Elevation: Ground Surface 5969.11'

Total Depth: Wett —7.0" Top of Casing _5971.18'

Borehole _15.0"
Formation of Complietion Rocky Flats Alluvium

Casing Material Sch 5, Tvpe 316, TFJ Stainlesjs‘ Casing Diameter 2" ID

. tee
Screen Material 0.010" wire wrap, Type 316, TFJ Surface Casing Diameter 5 ID

Date InstalledDecember 17, 1987 Stainless Steel, . . o4 g,

instalied B8y _R. _Txeal Site Manager
Geologist
CEARP Manager
Commaents
Top of Casing 7 7"
Ground Surface )
777777777 1717{/ ///rr 777 ,,T'IFT
Surface Seal // %4/ sDurf(acz Casing
Material: . epth (ft.
Portlanc{ grype I // // 2.00 1
—Lement
gurhco / / =
eal
2.00 Length (ft.)[ / 8 hol
(] orsnoile
e / Diameter:
- / V.
3 1"
w 2o 7.5
gen:ouito S oS
ea
1.00 Length (ft.) < [
Filter Material: ———-‘f g
32-42 Silica Sand Top ot Screen Depth: 3,50°

Y — Well Total
b
Filter Pack o 7.00 |Depth (1L)
4.30 |[Length (1t.) S
B
o Screen Sorehaie
: .26 |Lens Total Depth
: 3 ey 15200 | f)
RRREY] wwm
~ "
Za-l s -
T DA .
Backtill G
7.70 _Length (1t} &

Backtiil Materiali__3/8" Volclay Bentonite Pellets




WELL
COMPLETION
INFORMATION

QA By/Date ;@zuz/ Beeprnan [5-19-97
Location _Rockv Flats Plant; Landfill Area Well No. B106089

Coordinates N _39332.69 E 19481.76 (RFP)  Elevation: Ground Surface _5993.3’
Total Depth: Well24.47"

Borehole _27-50'

Formation of Completion Rocky Flats Alluvium and Landfill
Casing Material Schedule 40 PVC Casing Diameter _4 1/2" 0.D. T
Screen Material Schedule 40 10-slotted PVC

Date Instalieg _05/18/1989

Installed By _R.T. Treat
i Geologist

Top of Casing 5995.35'

Surtface Casing Diameter 8 5/8" 0.D.
Approved By

Site Manager

CEARP Manager
Comments _Set stainless steel centralizer from 22.93' to 24.14' below ground surface.

3.3' Protective casing stick up

Top of Casing 2.05'

round Surface
Ay S sv G G S Auv o 4

77 ll?TIITI_IfIfT'

Surface Cssing

7
% 1.7 Depth (1t

Surface Seasl
Material:

Volclay grout

NN

gurtaeo
o8l
2.00 i ength (ft.)

Borehoie
Diameter:

7 1/4"

Bentonite
0.5 Seal
: Length (1t.)

Fiiter Materiail: —
16~40 Silica
sand

[Top of Screen Depth: 3.66'

Well Total
24 .47 {Depth (tt.)

Fliter Pack
22.90 Length (1t.)

EC":: Borehole
eng Yotal Depth
23:20 f (5¢.) 27.5 | (1t

Backfill
I 2.1 [Length (1t.)

Backfill Materiali__Slough




WELL

COMPLETION

INFORMATION
QA By/Date JW (St pry e Sl =2 ~F
Locatien Rock@r Flats Plant; Landfill Area Well No. 2906189
Coordinstes _IN 39332.03 E 20202.53 (RFP) Elevation: Ground Surtface _5984.5'
Total Depth: weil38.61" Top of Casing __5986.57"

Borehole _43:0'

Formation of Completion Weathered Claystone
Casing Materist _Schedule 40 PVC Casing Diameter _4 1/2" 0.D.
Screen Material Schedule 40 10~-slotted PVC Surtace Casing Diameter 8 5/8" 0.D.
Date installed _06/01/1989 Approved By X/ ou il L5us ih @

instsiied By

$.P. Carpenter

Geologist

Site Manager

CEARP Manager

Comments Unable to set an upper bentonite pellet seal due to colloidial mixture
above sand pack; volclay grout was placed above sand pack.
No centralizer used. Well was constructed in augers.
2.07' Protective casing stick up
Top of Casing 2.07'
Ground Surtace ,
IT77r777 7T 77 f717{/ ( L4 77 IITJIIIIT
Surtace Seal / // Surface Casing
Materisi: / / 2.0 |Demth (11.)
Volclay grout / /
Surface =
Seal
25.15 i ongth (11.)
Borehole
E Diameter:
[ = 11"
N
Bentoamite |
Sesi [
0 Length (1t.)|Y
Filter Materiai: . 9 '
16-40 Silica i Top of Screen Depth: 25.9
sand ——
o Well Total
£} Depth (ft.)
Filter Pack == 36.61 g
12.05 Length (f1t.) 1
Secreon B8orehoie
9.46 Length Total Depth
! e - (1¢.) 45,0 | (1t.)
.’—i
: Backfil M
7.8 [Length (tt.)

Backfill Material:

1/4" Volclay bentonite pellets and slough




WELL

COMPLETION
INFORMATION
QA By/Date Ao A [5-3-9
Locatlon ROcky Flats Plant; Landfill Area Welli No. _R206289
Coordinates N 39272.29 E 20465.42 (RFP) Elevation: Ground Surface _5977.59"'
Total Depth: weft.%3:05' Top of Casing _ 3979.49'

Borehole 47.5"
Formation of Completion _ Weathered Claystone
Casing Materiat _Schedule 40 PVC
Screen u.t.”.J'Schedule 40 10-slotted PVC Surtace Casing Diameter 8 5/8" 0.D.
Date Instalieg _05/02/1989 Approved By

instalied By R.T. Treat Site Manager
Geologist

Casing Diameter __4 1/2" 0.D.

CEARP Manager
Comments Set stainless steel centralizer from 41.45' to 42.65' below ground surface.

3.1' Protective casing stick-up

Top of Casing 1.90'

Ground Surface
3 777777777777

Surface Seal
Materiat:

Volclay grout
Surface

Surtace Casing
1.90 Depth (tt.

NN\

S

Seal
27.0 | ength (1t.)]
~ Borehole
'o Diameter:
7 1/4"
gon}ouuo “,.‘3
o8 .
4.00 jLength (1t}

Filter Material: -——-)1'

16-40 Silica
sand

Top of Screen Depth: 32.37'

Well Total
43.05 |Desth (1t.)

Fliter Pack
14.18 (Lensth (f1.)

Screen Borehole
9.45 Length Total Depth
- (1t.) 47.50 | (1t.)

|

Backfiti
2.32 [Length (ft.)

NG LY].81°SY

Backfill Materiali__Slough




WELL
COMPLETION
INFORMATION

QA By/Date A 324~ 87
Location i i ill Area Well No. _RB206389

Coordinates _N 39566.50 E 20828.68 Elevation: Ground Surface _5969.7'
Total Depth: well__14.74" 5971.56"

Top of Casing
Borehole _20.0"'

Formation of Completion _Rocky Flats Alluvium/Artifical Fill
Casing Material Schedule 40 PVC Casing Diameter 4 _1/2" 0.D,

Screen Material Schedule 40 10-slottec PVC Surtace Casing Diameter 8 5/8" 0.D.
Date Installeg 05/22/1989 Approved By

Installed By _S.P. Carpenter Site
Geologist

anager

CEARP Manage:
Comments _Set stainless steel centralizer from 13.27' to 14.47' below ground surface.

3.0' Protective casing stick up

Top of Casing 1.86'

Ground Surface

9 7777777 77X77 7 //rr IIITII!TFIIIIT

Surface Seal Surtace Casing

Materiai: / 2.0 Depth (ft.
Volclay grout
Surface ~
2.0 Seoal
. Longth (ft.)
b Borehole
o Diameter:
7_1/4"

07 ¢

[ Bentoaite
1.0 Seal
e —JLength (1t.) e
Filter Materisl: —imsli i

16-40 Silica
sand

Top ot Screen Depth: 4.0’

Well Total
14.74 Depth (1e.)

Fliter Pack
12.5 [|Lensth (1t.)

Screon Borehole
9.5 Length Total Depth
: (1t.) 20.0 | (1¢.)

b

v

”

P

Backtill s

4.5 Length (ft)| o

——— =

Backtill Materiali__L/4" Volclay bentonite pellets and slough




WELL

COMPLETION
INFORMATION
QA By/Date %Wmm /f-:--ec/
Location Ryocky_ Flats Planta Landflll Area Well No. B206489
Coordinates _N 39445.20 E 20865.79 (RFP) Elevation: Ground Surface 5969.14'
Total Depth: wen_ 11:35 Top of Casing _5971.46"

Borehole _41.50' .
Formation of Completion Rocky Flats Alluvium/ Weathered Sandstone

Casing Material Schedule 40 PVC 4 ' casing Diameter _4 1/2' 0.D.

Screen Material Schedule 40 10-slotted PVC Surface Casing Diameter 8 5/8" 0.D.

Date Installedg ___05/04/1989 Approved By

Installed By __R.T. Treat Site Manager
Geologist

CEARP Manager

Comments _Set stainless steel centralizer from 9.85' to 11.05' below ground surface.

3.00' Protective casing stick-up

Top of Casing 2.32'

7 ll/t//IT/llllT

. Surface Casing
2.00 Depth (ft.

Ground Surface
777777777 f717

Surface Seal
Material:

Volelay grout

‘\\\

NN

Surface -
2.00  |Bometh (11
' Diameter:
7. 1/4"

| Bentonite
9.5 Seasi :
jLength (ft.)

Filiter Material:
16-40 Silica
sand

Top of Screen Depth: 3.25'

Well Total
11.35 Depth (ft.)

Filter Pack
190.30 Length (1t.)

Scro:: Borehole
Leng Total Depth
6-75 | (1) 41.50 | (11,
(o)
N
] l
W
Backtill »°
26.20 [Length (ft.)jo

Backtill Materiali__1/4" Volclay bentonite pellets




WELL

COMPLETION
INFORMATION
QA Bvlﬂtteﬁazz.cﬁwm [3°/0-8Y
Location _Rocky Flats Plant; Landfill Area Welil No. B206589 .
Coordinates _N 39475.67 E 21023.37 (RFP) Elevation: Ground Surtsce __5967.80'
Total Depth: wWell36:24’ Top of Casing 5969.72"'
Borehote __41.50'
Formation of Completion _Weathered Sandstone
Casing Material _Schedule 40 PVC Casing Diameter _ 4 1/2" 0.D.

Screen Material Schedule 40 10-slotted PVC

Date Instalied _05/05/1989

Instailed By _R.T. Treat

Geologist

Surtace Casing Djameter 8 5/8" 0.D.
Approved By

Site Manager

CEARP Manager

Comments _Set stainless steel centralizer from 34.62' to 35.32' below ground surface.

3.00' Protective casing stick-up

Top of Casing 1.92'

Ground Surface

3 FTT 7777 7 77T A777

Surtace Seal
Material:

Volclay grout
Surtace

Seal
Length (ft.)

NN

20.5

1670

Bentonite
Seal
Length (ft.)

16°¢C¢

2.60

Filter Material:

Surface Casing

NN

16-40 Silica
sand

Filter Pack

14.50 Length (ft.)

2.00 Depth (1t.
4
Borehole
Diameter:
7 1/4"
Top of Screen Depth: 23.50'
Well Total
36.24 |Depth (ft.)
N Seu:: Borehole
Leng Total Depth
11.64 ] (1t.) 41.50 | (11.)

Backfil

2.00 |{Length (ft.)

10°6€L0°LE

Backtill Material:

1/4"

Volclay bentonite pellets




WELL

COMPLETION
INFORMATION
QA By/Date %444 Lo . [5-2-9F
Location ocky Flats Plant; Landfill Area Weli No. _B206689
Coordinates _N 39605.08 E 21263.69 (RFP) Elevation: Ground Surface _5959.31'
Total Depth: wWell_13-41" Top of Casing _ 5961.20'

Borehole 21.7"

Formation of Completion _.Weathered Claystone

Casing Material Schedule 40 PVC Casing Diameter _ 4 1/2" 0.D. )

Screen Material Schedule 40 10-slotted PVC Surtace Casing Diameter 38 5/8" 0.D.

Date instalieg 04/23/1989 Approved By Md‘m

instalied By E.M. Hill Site Manager
Geologist ‘

- CEARP Manager
Comments _ Placed stainless steel centralizer from 18.09' to 19.29' below ground

surface.

3.0' Protective casing stick-up

Top of Casing 1.89'

Ground Surface

177777777 r117{ // 77 777
Surface Seal / // Surface Casing
Material: // // 2.0 |pepth (1t.
Voleclav grout / /
Surface ' T
5.2 Seas!l /
N Length (frt.)
wn Borehole
N Diameter:
7 1/4"

€L

[ Bentonite
2.1 Seal
: [Length (ft.)

Filter Material:
16-40 Silica
sand

Top of Screen Depth: 3-7'

Well Total
19.41 Depth (ft.)

Filter Pack
12.4 |Length (1t.)

Scro:: Borehole
Leng Total Depth
9.47 1) 21.7 | (1)

L°TTa L0761

| Backfill
l 2.0 jLength (1t.)

Backtill uatorlal:' Slough




WELL

COMPLETION
INFORMATION
QA By/Date 72740/ Srcppzan /52485
Location Ro@kx Flats Plant; Landfill Area Well No. __B206789
Coordinates _N _39836.16 E 21064.34 (RFP) Elevation: Ground Surface _ 5927.9'
Total Depth: wen_20.52' Top of Casing 2930.19"

Formation of Compietion
Schedule 40 PVC

Borehole 30.0'

Casing Material

Screen Material Schedule 40 10-slotted PVC

. .Weathered Claystone

Date Instalieg _05/23/1989

S.P. Carpenter
Geoiogist

instalied By

Commants

Set stainless steel centralizer from 19.01"'

Casing Diameter 4 1/2" 0.D.
Surtace Casing Djameter 8 5/8" 0.D.
Approved By

Site Manager

CEARP Manager

to 20.24' below sround surface.

Ground Surface

3.0' Protective casing stick up

Top of Casing .2 25!

rrrrrrviysi7s

Surface Seal
Material:

Volclay grout

Surface
Seal
Length (ft.)

2.0

Bentonite

8eal
Length (1)<

Fiiter Material: —

16-40 Silica
san

.5

Fliter Pack
Length (ft.)

8.7

Backtill
Length (ft.)

L 0°0¢

//Il IITTII}IIIIIT

/ Surface Casing

2.0 Depth (11.1

NN

d

Borehole
Diameter:

7_1/4%

Top of Screen Depth: 9.8'
wWell Total
20.52 |Dpepth (ft.)
Screen Borehole
9.48 |Leneth Total Depth
. (tt.) 30.0 (1)

Backtill Mmateriali_ L/4" Volclay bentonite pellets and slough




WELL

COMPLETION
INFORMATION
QA By/Date ﬁ f%% [(LE-TF
Location k Flats Plant:; Landfill Area Welil No. B206889 -
Coordinates _N 39338.69 E 21684.46 (RFP) Elevation: Ground Surface _5917.09'
Total Depth: weit—18:2" Top of Casing _ 5919.15"

Borehote _19.5'
Formation of Completion _ Weathered Claystone _

Casing Material _Schedule 40 PVC Casing Diameter __4 1/2" 0.D.

Screen llatoruj; Schedule 40 10-slotted PVC Surtace Casing Diameter 8 5/8" 0.D.

Date Instailed 04/27/1989 Approved By

instalied By E.M. Hill Site Manager
Geologist

. CEARP Manager
Comments _Placed stainless steel centralizer from 16.75' to 18.0' below ground

surface.

3.0' Protective casing stick-up

Top of Casing 2.06'

Ground Surtace
7777777 77TX777

7 Il/r//Tlllll T

Surface Casing
2.0 Depth (ft.

Surface Seal

'?
| [

NN

NN
NN\

Volclay grout

Surface

4.9 Seal
‘ Length (ft.)
f'\ Borehole
o Diameter:
! 7 1/4"
“'""‘!"—‘gon:onlto ~
‘ : ea .
L Length (1t.)|<
|=l|6't-’:"0”5'it],.j_l::1h Top of Screen Depth: 8.0'
san —
Well Total
Filter Pack 18.2 Depth (ft.)
11.2 |Lenmsth (ft.)
Screen Borehole
9.45 |Leneth Total Depth
- (1t.) 19.5 | (1t.)
-
o
.N 1
) —
Backtiil w
1.3  jLength (ft.)|u

Backfill Materiat:__ Slough




WELL

COMPLETION
INFORMATION

QA By/Date

</-

/-5 7

Location __Rocky Flats Plant; Land Fill Area

Coordinates
Total Depth:

Formation of Compiletion
Casing Material

N 40160.69

E 21739.67 (RFP)

Weil_22.5"

Borehole

23.6'

Weathered Claystone

Well No. B206989 .

Eievation: Ground Surface 5882.42"'

Top of Casing

5884.32'

Schedule 40

PVC

Screen Material Schedule 40 10-slotted PVC
Date instalied _04/20/1989

instailed By

Comments

R.T. Treat

Geologist

Casing Diameter 4 1/2" 0.D.

Surface Casing Diameter

Approved By

8 5/8" 0.D.

Site Manager

CEARP Manager

Set stainless steel centralizer from 21.10' to 22.30' below ground surface

Ground Surface

Top of Casing 1.90'

3.0' Protective casing stick-up

Fiiter Material: —

16-40 Silica
san

12.50

Filter Pack
Length (ft.)

l

i

22.50

Top of Screen Depth:

Well
Depth (ft.)

3 r77r777TrT7 f/l// LA A G S A 4 IIIEIIIIIT
Surface Seal // Surface Casing
Materiai: / / 2.00 |Depth (1t.

Volclay grout /
gurneo / 3
eal

8.00 [Length (rt.)

Borehole
Diameter:
7 1/4"
gon:onlto
: o8
2.00 jLength (f1.)

11.80'

Total

Screen
Length

(1t.)

23.60

Borehoile
Total Depth

(tt.)

1.

Backtili
Length (ft.)

10

b 9°€Cl 6T

Backfili Material:

Slough




WELL

COMPLETION
INFORMATION
QA By/Date ;-Z@gg/ Bt jora n J/-24 - FF
Locatien _Rocky Flats Plant: Land Fjill Area Well No. B2Q7089:

Coordinates _IN 40115.53 E 21741.54 (RFP) Elevation: Ground Surface _53883.07'
Totsl Depth: Well—._34:0' Top ot Casing __2834.95'
p 4

Borehole __60.0 ,,Q," the
Formation of Completion _Unweathered Sandstone ) )
Casing Materiai _Schedule 40 PVC Casing Diameter __4 1/2" 0.D.
Screen Materiaj _Schedule 40 10-slotted PVC Surface caung.mamctor 8 5/8" 0.D.
Date Iinstalled 04/25/1989 Approved By 22 Ll S
Installed By __R.T. Treat // Site Manager

Geologist

CEARP Manager
Comments __Sect stainless steel centralizer from 52.8' to 53.8' below ground surface

3.0' Protective casing stick-up

Top of Casing 1.88'

Ground Surface

777777777 :717,/ "> Bl 711T71
Surface Seal / // Surface Casing
Materiatl: / / 2.00 |Depth m.iz
tololar soaus | {) /
:uruco / [~
eal
28.00 | amgth (rt.)]r
& Borehole
= Diameter:
:on:oﬂto 8
' T .
2:30 jrength (1)<
640 Silica. Top of Screen Depth: 31.32'
san '

Well Total
54 .00 Depth (1t.)

Filter Pack
24.20 Length (tL.)

sero:: Borehole
Leng Total Depth
21.68 | (44, 60.0 | (1t.)
W
-3
«
)
Backtill .
5.50 jLength (ft.)|o

Backfill Material;__Slough




WELL

COMPLETION

; INFORMATION
QA By/Date ’%UZ/QA Ao S 2G5
Locatien _ Rocky Flats Plant; Landfill Area Well No. _B207189
Coordinates N 40107.0% E 21741.74 (RFP) Eievation: Ground Surtace _5884.80'
Total Depth: well’7:76’ 5 Top of Casing __5886.72"

Borehoie _259' (/4\/:’2;_4#
Formation of Compietion Unweathered Sandstone
Casing Materisi Schedule 80 PVC Casing Diameter 2 3/8" 0.D.
Screen Matertsi Schedule 80 10-slotted PVC Surtace Casing Diameter 3 5/3" 0.D.
Date Instailed 06/19 & 06/20/1989 Approved By p{}ué/ Creppr a0,
instailed By _H.G. Bienkowski // Site Manager
Geologist

CEARP Manager
Comments _No ceptralizer used, Well was coms:=ncted inside drill rods.

2.7' Protective casing stick up

Top of Casing 1.92!'

rr IIITII'IIIIIII

Surtace Casing
28.0 Depth (ft.

G'mund Surtace

Y [T rvr7r7q7 7 77 LA 4 I//
Surtace Sesi
Material: /

g

SN

—
NN

Portland type I /
& " =
gu'I'I.‘c.emeni.
esl )
67-15 | ongtn (11.){D
= Borehoile
wn Diameter:
- 4"
~J
s.n:oono =
Sea p
2.85 Length (ft.) e
F"'Z' Material: Top of Screen Depth: 70.98'
16-40 Silica
sand

Well Total
77.76 |Depth (11.)

Fliter Pack
7.85 {Leneth (tt.)

Screeon Borehole
Length Tota! Depth
4.45 ] (1) 259.0 | (11,
-~J
~}
S
—
| -
i .
Backtill
181.15 |Length (18]

r

Back il .;."".h Portland type I & II cement to 86.5';
1/4" Volclay bentonite pellets 86.5' to 77.85'
16-40 Silica sand from 77.85' to welil 1lid




WELL
COMPLETION

INFORMATION
QA By/Date R;ﬁz.&zm_[_i_—_;zf 57
Location ocky Flats Plant; Landfill Area Well No. B207289.. .
Coordinates _N 40284.53 E 21264.93 (RFP) Elevation: Ground Surface 5948.27'
Total Depth: Well__15.89" Top of Casing _3950.49'

Borehole __19.5'
Formation of Compiletion Weathered Claystone
Casing Material _Schedule 40 PVC
Screen Material _Schedule 40 10-slotted PVC
Date Installed ___04/28/1989

instalied By _E.M. Hill
Geologist

Casing Diameter _4 1/2" 0.D.
Surface Casing Diameter 08 5/8" 0.D.
Approved By

ite Manager

CEARP Manager
Comments Placed stainless steel centralizer from 14.36' to 15.56' below ground

surface

3.0' Protective casing stick-up

Yop of Casing 2.22'

Ground Surface
3 Fr77r7 777 77

Surface Sesl
Material:

Surface Casing
2.0 Depth (ft.

Volclavy grout

Surface B
2.2 Seal
: Length (ft.)
Borehole
Diameter:
7 1/4"

Bentoaite

Seal
2.0 JLength (12t)|™

Filter Material: —|

16-40 Silica
san

Top of Screen Depth: 5.2'

Well Total
15.89 |Depth (ft.)

Filter Pack
12.3 [Lensth (1t.)

Screen Borehole
9.45 |Leneth Total Depth
. (1t.) 19.5 | (st.)

l Backtill \
3 Length (ft.)

Backtill Materiali___1/4" Volclay bentonite pellets and slough




APPENDIX F

Analytical Data for
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APPENDIX G

Present Landfill Groundwater Quality
Data Exceeding Background --

Uppermost Flow System
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APPENDIX H

Summary of Phase II
Geologic Characterization Data Acquisition Work Plan,

March 1991



The following summary of borehole drilling and data acquisition activities is based on
information presented in the Phase II Geologic Characterization Data Acquisition Work
Plan, March 1991.

Task 4 of the Work Plan is a multifunctional task involving borehole drilling, data
acquisition, borehole plugging and/or well installation. Sixty-five boreholes are planned to
be drilled to an approximate depth of 160 feet. The two boreholes planned in the vicinity
of Operable Unit No. 7 are shown in Figure H-1. All boreholes will be continuously cored
from the ground surface to total depth. :

A full suite of geophysical logs will be run in each borehole. The logging suite will include:

(1) Temperature;

(2)  Fluid Resistivity;

(3) Caliper;

(4)  Spontaneous Potential;

(5)  16-inch Normal Resistivity;
(6)  64-inch Normal Resistivity;
(7)  Natural Gamma Ray;

(8)  Neutron;

(9) Gamma-gamma Density; and
(10)  Sonic log (Delta-T only).

Following geophysical logging, up to 100 packer tests will be performed in the boreholes to
estimate the hydraulic conductivity of selected subsurface zones.



Figure H-1

Map Showing Locations of
Selected Boreholes to be Drilled
under the Phase 11

Geologic Characterization Data Acquisition Program

(not yet created)
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