


DOE/AL/62350-53F
REV. 1

SITE-SPECIFIC ANALYSIS OF
RADIOLOGICAL AND PHYSICAL
PARAMETERS FOR COBBLY SOILS AT
THE GUNNISON, COLORADO,
PROCESSING SITE

January 1994
LICEIVE .
FEB 0 7 1394
OSTI

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views ;
and opinions of authors expressed herein do not necessarily state or reflect those of the L

United States Government or any agency thereof.

ON OF THIS DOCUMENT IS UNLIMITED

DISTRIBUTI
>



INTENDED FOR PUBLIC RELEASE

This report has been reproduced from the best available copy. Available in paper copy and
microfiche.

Number of pages in this report: 362

DOE and DOE contractors can obtain copies of this report from:

Office of Scientific and Technical Information
P.O. Box 62

Oak Ridge, TN 37831

(615) 576-8401

This report is publicly available from:

National Technical information Service
Department of Commerce

5285 Port Royal Road

Springfield, VA 22161

(703) 487-4650



DOE/AL/62350-53F
REV. 1

SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND
PHYSICAL PARAMETERS FOR COBBLY SOILS AT THE
GUNNISON, COLORADO, PROCESSING SITE

January 1994

Prepared for
U.S. Department of Energy
UMTRA Project Office
Albuquerque, New Mexico

Prepared by
Jacobs Engineering Group Inc.
Albuquerque, New Mexico



SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON, COLORADO, PROCESSING SITE TABLE OF CONTENTS

TABLE OF CONTENTS

Section Page
1.0 INTRODUCTION ...ttt ittt et et e e e et e e e et e s et teeeaan 1
1.1 Standards and Criteria . .. .. ... .. . @ittt ettt ea 1
1.2 Remedial 8Ction . . .. . ... it ittt it i it it et e e e 3
2.0 RADIOLOGICAL EVALUATION .. ... . ittt et e et ettt e eeeean 5
2.1 First test pit operation andresults . ... ... ... ... ... 0. .. 5
2.2 Second test pitoperationandresults . ............ . ... ... ... 8
2.3 Statistical parameters for cobbly soils: combined analysis . .......... 11
3.0 CONCLUSIONS . .t et e e e st e e e e e e e e e et et e e e 15
4.0 REFERENCES .. .. i ittt e e e e e e e e e e e e e e e e e 17

APPENDIX A GENERIC PROTOCOL FOR THORIUM-230 CLEANUP/VERIFICATION AT

UMTRA PROJECT PROCESSING SITES

APPENDIX B U.S. DEPARTMENT OF ENERGY/U.S. NUCLEAR REGULATORY

COMMISSION CORRESPONDENCE PROCEDURE FOR BULK RADIONUCLIDE
DETERMINATION, EXCAVATION CONTROL, AND SITE VERIFICATION FOR
SOILS CONTAINING COBBLES

APPENDIX C TEST PIT LITHOLOGICAL LOGS AND RADIOLOGICAL DATA COBBLY

SUBSOIL INVESTIGATION JUNE 1990

APPENDIX D TEST PIT LITHOLOGICAL LOGS AND RADIOLOGICAL DATA COBBLY

SUBSOIL PIT INVESTIGATION NOVEMBER 1992

DOE/AL/62350-53F JANUARY 19, 1994
REV. 1, VER. 1 GUNO16V1. WP




SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON, COLORADO. PROCESSING SITE LIST OF FIGURES AND TABLES

LIST OF FIGURES

Figure Page
2.1 Test pit locations for first cobbly subsoil investigation: June 1990 .......... 6
2.2  Test pit locations for second cobbly subsoil investigation: November 1992 . ... 9

LIST OF TABLES

Table Page

2.1 Range and average radionuclide concentrations as a function of size

partitioning relation to #4 mesh sieve for composite test pit samples: June

1990 characterization . . .. .. i it i ittt it ettt e ettt 7
2.2 Range and average radionuclide concentrations as a function of size

partitioning relative to #4 mesh sieve for composite test pit samples:

November 1992 . . . . i et e e e e e e e e e e e e 10
2.3 Summary of mass partition functions and radionuclide concentrations for

composite soii samples retained on a #4 mesh sieve: June 1990 and

November 1992 investigations . . . . . ..ottt ittt ittt it 12
2.4 Calculated radionuclide mean concentrations and mean concentrations at the

upper 95 percent confidence interval for the larger soil size fraction, as a

function of subpile, offpile, and background locations .. ................. 14

DOE/AL/62350-53F JANUARY 19, 1994
REV. 1, VER. 1 i GUNO16V1. WP
.-"-



SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS

FOR COBBLY SOILS AT THE GUNNISON, COLORADO, PROCESSING SITE

LIST OF ACRONYMS AND ABBREVIATIONS

Acronym

ALARA
cm
DOE
EPA

f

ft

m2
NRC
pCi/g
pCi/L
ppm
Ra-226
Th-230
UMTRCA

Utotal
LR/hr

LIST OF ACRONYMS AND ABBREVIATIONS
Definition

as low as reasonably achievable
centimeters

U.S. Department of Energy

U.S. Environmental Protection Agency
function

feet

square meter

U.S. Nuclear Regulatory Commission
picocuries per gram

picocuries per liter

parts per million

radium-226

thorium-230

Uranium Mill Tailings Radiation Control Act
total uranium

microroentgens per hour

DOE/AL/62350-53F

REV. 1, VER. 1

JANUARY 19, 1994
GUNO16V1.WP
-tit-




SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON, COLORADO, PROCESSING SITE INTRODUCTION

1.0 INTRODUCTION

The remedial action at the Gunnison, Colorado, processing site is being performed under
the Uranium Mill Tailings Radiation Control Act (UMTRCA) of 1978, Public Law 95-604
(42 USC 87901 et seq.) Under UMTRCA, the U.S. Environmental Protection Agency (EPA)
is charged with the responsibility of developing appropriate and applicable standards for
the cleanup of radiologically contaminated land and buildings at 24 designated sites,
including the Gunnison, Colorado, inactive processing site. Section 108 of Public Law
95-604 states that the U.S. Department of Energy (DOE) shall "select and perform
remedial actions at the designated processing sites and disposal sites in accordance with
the general standards” prescribed by the EPA. Regulations governing the required remedial
action at inactive uranium processing sites were promulgated by the EPA in 1983 and are
contained in 40 CFR Part 192 (1993), Health and Environmental Protection Standards for
Uraniurm and Thorium Mill Tailings.

1.1 STANDARDS AND CRITERIA

Subpart B of 40 CFR Part 192 consists of standards for the cleanup of land and
buildings. The standards applicable to land cleanup activities are as follows:

"Remedial actions shall be conducted so as to provide
reasonable assurance that, as a result of residual
radioactive materials from any designated processing site,
the concentration of Radium-226 in land averaged over an
area of 100 square meters (m?) shall not exceed the
background leve! by more than --

1)  Five picocuries per gram (pCi/g), averaged over the first
15 centimeters (cm) of soil below the surface, and

2) Fifteen pCi/g, averaged over 15-cm-thick layers of soils more
than 15 cm below the surface.”

In addition, 40 CFR Part 192 provides criteria for applying supplemental
standards for the cleanup and stabilization of other radionuclides that present a
hazard commensurate with radium-226 {Ra-226) (40 CFR §8192.21 [1993)),
such as thorium-230 (Th-230). A Generic Protocol for Thorium-230
Cleanup/Verification at UMTRA Project sites under development by the DOE
UMTRA Project Office (Appendix A) has received U.S. Nuclear Regulatory
Commission (NRC) verbal approval for implementation. Fundamental provisions
of the protocol are as follows:

® Th-230 concentrations exceeding Ra-226 concentrations will be remediated
such that Ra-226 concentrations one thousand years in the future, including
both /in situ Ra-226 and Ra-226 produced by natural decay of Th-230 over a
1000-year period, when averaged over 100 m?, will not exceed either
5 pCi/g in the first 15-cm surface soil layer, or 15 pCi/g in successive
15-cm subsurface layers, above background (Generic Protocol).
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® For deeply buried material, stop excavations when the RAECOM computer
code, using site-specific parameters, calculates a Rn-222 flux of
3.9 pCi/m?s and expected long-term conditions are appropriate, or when
construction safety or feasibility becomes a concern.

® Excavation of elevated Th-230 encountered below the water table in the
saturated zone will be assessed relative to the practicality with which
dewatering can be performed. An as low as reasonably achievable (ALARA)
analysis using pathway techniques will be performed in cases where a major
portion of the site contains Th-230 which extends into the saturated zone,
and excavation into the zone is impractical.

There are no promulgated standards for the cleanup of residual soil
concentrations of total uranium (U, ..). A separate Special Study is being
conducted to assess potential impacts of residual uranium soil contamination on
groundwater, and to evaluate the need for developing supplemental remediation
standards based on pathway analysis and ALARA considerations.

The EPA standards were originally based on an understanding of radiologically
contaminated, fine-grained, tailings-like soil. However, a recent NRC evaluation
of the soil cleanup standards for cobbly soil has led to the conclusion that
standards should have a universal interpretation of bulk soil concentrations,
where bulk is defined as the total activity in picocuries divided by the total
sample mass in grams, independent of the radionuclide distribution as a function
of soil size fraction (Appendix B). Recognizing that UMTRA Project site cleanup
activities will entail the cleanup of radiologically contaminated cobbly soil, the
NRC also has concurred on a procedure developed by the DOE’s TAC for
excavation control and verification of cobbly subsoil {Appendix B). The
accepted protocol is based on establishing a representative mass partition
function (f) that is the ratio of the mass of the soil fraction retained on a #4
sieve to the mass of the soil fraction passing a #4 sieve, and the characteristic
radionuclide concentration on the larger soil size fraction retained on a #4 mesh
sieve. The mass partition function can be developed and applied for the entire
site (Soil Verification Alternative 2 [Statistical}), Section 5.9 of the cobbly soil
cleanup procedure or for each 100 m? grid (Site Verification Alternative 1 [Grid
Specificl), Section 5.8 of the cobbly soil cleanup procedure. Bulk radionuclide
concentration can be determined using the mass partition function, the
radionuclide concentration on the larger size soil fraction, and
radiometric/radiochemical measurements of only the finer soil fraction passing a
#4 sieve.

The standards given above are based on bulk Ra-226 concentrations elevated
above background level. Measurements of background radioactivity near the
Gunnison, Colorado, processing site, have resulted in the following
determinations (DOE, 1992):

& Background gamma exposure rates at one meter above the earth average
16.6 microroentgens per hour (uR/hr).
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® Background Ra-226 concentrations near the processing site average
1.7 pCi/g.

® Background Rn-222 concentrations in air at various locations near the
processing site average approximately 1.0 picocuries per liter (pCi/L).

1.2 REMEDIAL ACTION

The remedial action at the processing site will be conducted to remove the
tailings and contaminated materials to meet the above-delineated EPA bulk soil
cleanup standards for surface and subsurface soils. The site areas disturbed by
remedial action excavation will be either contoured or backfilled with
radiologically uncontaminated soil and contoured to restore the site. The final
contours will produce a final surface grade that will create positive drainage
from the site.
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON. COLORADO. PROCESSING SITE RADIOLOGICAL EVALUATION

2.0 RADIOLOGICAL EVALUATION

Two site characterizations were conducted (June 1980 and November 1992) to more
accurately determine the cobbly nature of the subsoil underlying the Gunnison, Colorado,
processing site, and to ascertain: 1) the mass partitioning of the subpile soil relative to a
#4 mesh sieve, and 2) the radiological contamination associated with the soil size fractions
passing and retained on a #4 mesh sieve. The purpose of this investigation was to obtain
the necessary parameters to characterize the bulk radionuclide concentrations for the site
foundation soil, particularly the subpile area. Earlier investigations were based on either
samples containing only the finer soil fraction, or, in the event that sampies were
unavailable, analytical modeling assumptions that the subsoil was composed of only finer
grained material. With these more recent site characterization data, an appropriate
excavation depth for remediating radiologically contaminated cobbly subsoil may be
determined that complies with the recent DOE bulk interpretation of the Ra-226 and
Th-230 soil cleanup standards that NRC concurred on. It also provides necessary
information regarding the way in which excavation contro! and verification should be
performed.

2.1 FIRST TEST PIT OPERATION AND RESULTS

The first test pit operation (June 1990) consisted in constructing, with a
backhoe, 28 test pits distributed over the site, as well as in the near off-site
environment, and obtaining cobbly soil samples. Test pit locations are shown in
Figure 2.1. As seen in the figure, 10 test pits were dug in the pile area, nine in
the mill yard/ore storage area, five along East Gold Basin Road berms, and four
near the tailings pile perimeter. The depth excavated into the cobbly foundation
soil ranged from 1.5 ft to 7 ft (0.5 m to 2 m), and averaged 3.2 ft (1.0 m). Soil
samples of the finer scil size fraction passing a #4 mesh sieve were collected
from approximately every 1-ft (0.3-m) depth increment, and analyzed for Ra-226
and Th-230 (a total of 97 samples). In addition, 14 bulk samples of cobbly soil
were collected from individual 1 ft (0.3 m) depth increments for 10 selected test
pits, and were portioned relative to a #4 sieve to assess the radionuclide
distributions relative to this soil size division: one sample each for eight test pits,
and two samples each for three test pits. Soil size fractions retained and
passing a #4 mesh sieve were analyzed for Ra-226, Th-230, Th-232, and total
uranium. A mass partition function, the ratio of the mass of large size soil
sample fraction retained on a #4 mesh sieve to the mass of the finer size soil
fraction passing a #4 mesh sieve, was also determined for each of the 10 test
pits, as well. Table 2.1 summarizes the range and average radionuclide
concentrations as a function of soil size partitioning relative to a #4 mesh sieve.
The mass partition function, f, for the cobbly soil ranged from 0.17 to 6.26, and
had an average and standard deviation 3.29 and 1.87, respectively.

The field lithological logs and off-site laboratory and on-site measurement resuits
are contained in Appendix C. On analysis of the individual test pit radionuclide
depth profiles, one notes that this data indicates that differential migration of
Th-230 relative to Ra-226 has occurred, particularly in the cobbly subpile soil.
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOWLS AT THE GUNNISON, COLORADO, FROCESSING SITE RADIOLOGICAL EVALUATION

Table 2.1 Range and average radionuclide concentrations as a function of size partitioning
relative to #4 mesh sieve for composite test pit samples: June 1990

characterization
Test pit location
Subpile plus offpile Subpile Offpile
(10 pits) (5 pits) (5 pits)

Soil size 7-action Range Mean Range Mean Range Mean
Cobbles > #4 Mesh Sieve
Ra-226 (pCi/g)® 1.2-3.2 1.74 1.2-3.2 1.74 1.0-3.2 i.74
Th-230 (pCi/g) 0.7-19 6.0 1.3-19 11 0.5-1.5 0.96
Th-232 (pCi/g) 05-1i.5 1.0 05-1.5 1.1 0.6-1.1 0.9
Uroral (PPMI® 1.3-40 8.8 4.8-40 16.2 1.3-1.6 1.4
Fines <#4 Mesh Sieve
Ra-226 (pCi/g) 0.8-14 3.7 3.0-4.6 3.4 0.8-14 4.0
Th-230 (pCi/g) 1.1-180 58.1 1.1-180 111.8 1.0-15 4.4
Th-232 {pCi/g) 0.8-1.9 1.2 09-1.9 1.3 08-1.4 11
Uioral (PPM) 1.5-87 28.4 34 - 87 54.2 1.5-6.% 2.6

8pCi/g = picocuries per gram.
bppm = parts per million.
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Although typically only a 1-ft (0.3 m) deep excavation would be required to
comply with the EPA bulk Ra-226 cleanup standard, an additional 1.5 ft (0.5 m)
of soil removal would be required to ensure that the total bulk Ra-226 ingrowth
from residual Th-230 in 1000 years does not exceed 15 pCi/g above
background.

2.2 SECOND TEST PIT OPERATION AND RESULTS

To more closely delineate subpile radiological concentrations and to develop the
necessary statistical parameters to apply the NRC-approved excavation and
verification protocol for cobbly soil {Soil Verification Alternative 2 [Statisticall],
Section 5.9 of the cobbly soil cleanup procedure), a second test pit operation
was conducted in November 1992. Since the protocol was being designed
when the first test pit (June 1990) investigation was being performed, the
second test pit operation was necessary to compliment the initial cobbly soil
data base.

Twenty additional test pits were excavated into the pile subsoil to an average
depth of 5 ft (1.5 m), and three background pits were constructed to the same
depth in the off-site area. Figure 2.2 shows the test pit locations. Test pits
were excavated and the cobbly soil sampled in 1 ft (0.3 m) increments in
accordance with the NRC protocol (Appendix B). At the time of the test pit
operation, groundwater ranged from 2 to 8 ft (0.6 to 2.4 m) beiow the
tailings/foundation soil interface, and was encountered in 17 of the 23 test pits.
The cobbly soil was sieved using a #4 mesh sieve, and composite soil samples
for each test pit were obtained for the soil fractions retained on, and passing the
sieve. Both soil fractions were weighed, and analyzed for Ra-226, Th-230,
Th-232, and total uranium. An aliquot of only the fine soil size frac::on was
also obtained from each 1 ft (0.3 m) test pit depth increment from 19 test pits,
and separately analyzed for these radionuclides. Table 2.2 summarizes the
range and average radionuclide concentrations as a function of soil size
partitioning relative to a #4 mesh sieve for the compaosite soil samples from
each test pit. The mass partition functions, f, for the 23 test pits ranged from
0.94 to 4.59, and averaged 3.31 with a standard deviation of 0.80.

Field lithologica! logs, and off-site laboratory and on-site measurement results
are given in Appendix D. The results obtained from both test pit operations are
compatible. The radiological analysis of the finer soil size fraction for 1-ft
(0.3-m) depth increment samples from 19 test pits (data in Appendix D) clearly
indicate that Ra-226 is readily adsorbed/precipitated within the first foot to 1.5
ft (0.5 m) of subpile soil. However, differential migration of Th-230 relative to
Ra-226 has produced significantly elevated concentrations of Th-230 at depth.
During test pit operations, moderate to heavy rust staining of the cobbly soil and
groundwater was observed. This staining is presumably due to the formation of
ferric hydroxide precipitates, and elevated Th-230/uranium concentrations are
generally associated with this staining.
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON, COLORADO. PROCESSING SITE

RADIOLOGICAL EVALUATION

Table 2.2 Range and average radionuclide concentrations as a function of size partitioning
relative to #4 mesh sieve for composite test pit samples: November 1992

Test pit location

Subpile plus offpile (20 test pits)

Background (3 pits)

Soil size
fraction Range Mean Range Mean
Cobbles > #4 Mesh Sieve
Ra-226 (pCi/g)® 1.2-4.0 2.2 1.6-25 1.9
Th-230 (pCi/g)® 0.8-69 20.8 1.9-3.2 2.7
Th-232 (pCi/g) 0.6-3.6 1.6 1.2-1.7 1.5
Usoral (PPMI® 2.2-20 11.2 1.3-2.2 1.8
Fines < #4 Mesh Sieve
Ra-226 {pCi/g) 1.7-15 4.1 1.1-25 1.7
Th-230 (pCi/g) 3.8- 660 140 1.3-16 7.1
Th-232 (pCi/g) 0.8-20 5.9 1.2-13 1.25
Uotal (PPM) 2.4 - 86 30 1.9-2.0 2.0

8pCi/g = picocuries per gram.

bppm = parts per million.
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON, COLORADO, PROCESSING SITE RADIOLOGICAL EVALUATION

2.3

STATISTICAL PARAMETERS FOR COBBLY SOILS: COMBINED ANALYSIS

To obtain the necessary statistical parameters to appropriately perform site
characterization, excavation control, and verification for the observed cobbly
site soil (Soil Verification Alternative 2 [Statistical], Section 5.9 of the cobbly
soii cleanup procedure in Appendix B), the results of the two separate test pit
investigations are combined to yield a average mass partition function of 3.30,
with a standard deviation of 1.20 for the 33 test pits considered. At the lower
95 percent confidence limit, the site statistical mass partition function, f, to be
used for site verification is 2.96 (from 33 test pits’ data). Therefore,
approximately 25 percent (1/[1 +f]) of the cobbly subsoil, by weight, is less
than a #4 mesh sieve, and 75 percent (f /[1 +f_]) of the cobbly subsoil, by
weight, is greater than a #4 mesh sieve, at the lower 35 percent confidence
limit.

As noted in Tables 2.1 and 2.2, the Ra-226 and Th-232 concentrations for the
larger size soil fraction retaired on a #4 mesh sieve are approximately equal for
subpile and offpile/background areas, Th-230 and total uranium concentrations
are compatible for offpile and background areas, and Th-230 and total uranium
concentrations are elevated in the subpile relative to corresponding offpile and
background values. Therefore, to provide representatively conservative
radionuclide concentrations for the larger size soil fraction, it is appropriate to
construct separate average concentrations for the offpile and subpile regimes.
The average mass partition functions and radionuclide concentrations (larger size
soil fraction) and corresponding standard deviations for the subpile, offpile, and
background areas are summarized in Table 2.3, and were determined by
combining the data used to develop Table 2.1 (June 1990) and Table 2.2
(November 1992). The site background bulk Ra-226 concentration was
determined to be 1.8 pCi/g from the mass-weighted average of the data for the
background pits in Table 2.2 (f = 2.96 was used for weighting).

The calculated mean and statistical upper 95 percent confidence limit
radionuclide concentrations are presented in Table 2.4 for the subpile, offpile,
and background areas.
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
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Table 2.3 Summary of mass partition functions and radionuclide concentrations for
composite soil samples retained on a #4 mesh sieve: June 1990 and November
1992 investigations

Radionuclide concentration

Test rit ID Mass partition mass fraction >#4 sieve
and function
statistical f = (M > #4)/ Ra-226 Th-230 Th-232 Usotal
summary Location M < #4) (pCi/g) (pCi/g) (pCi/g) {ppm)
12 Subpile 3.87 25 15 1.7 2.2
2 Background 4.59 2.5 3.2 1.2 1.9
3 Subpile 3.73 1.3 29 23 2.6
4 Subpile 3.10 1.2 3.7 0.3 4.1
5 Subpile 2.15 1.9 29 25 8.6
6 Subpile 3.65 1.8 1.6 0.6 14
7 Subpile 2.66 1.9 7.5 0.7 20
8 Subpile 2.70 20 0.8 0.5 20
9 Subpile 4.42 3.0 47 2.9 7.0
10 Subpile 3.38 3.1 21 1.2 5.1
11 Subpile 3.28 20 12 0.9 1.9
12 Subpile 2.39 13 3.1 0.6 23
13 Subpile 3.31 2.5 41 3.6 6.3
14 Subpile 0.94 1.5 13 1.2 20
15 Subpile 3.43 2.8 1.6 0.9 1.6
16 Subpile 3.22 1.6 10 0.7 32
17 Subpile 3.68 2.8 71 1.6 13
18 Subpile 3.34 2.1 41 2.0 6.0
19 Subpile 4.04 2.2 22 2.4 13
20 Subpile 3.12 2.7 42 2.3 11
21 Background 3.93 1.6 1.9 1.5 2.2
22 Subpile 4.22 4.0 69 2.2 11
23 Background 2.93 1.7 3.1 1.7 2.2
TP2® Subpile 2.93 1.2 19 0.5 9.8
TP4 Subpile 4.22 3.2 6.2 1.1 40
TP6 Subpile 3.80 1.3 1.3 1.0 20
TP8 Subpile 1.32 1.5 19 1.5 4.8
DOE/AL/62350-53F JANUARY 19, 1994
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Table 2.3 Summary of mass partition functions and radionuclide concentrations for composite
soil samples retained on a #4 mesh sieve: June 1990 and November 1992
investigations (concluded)

Radionuclide concentration

Test pit ID Mass partition mass fraction >#4 sieve
and function
statistical t = (M > #4)/ Ra-226 Th-230 Th-232 Uoral
summary Location (M < #4) {(pCi/g) {pCi/g) {pCi/g) {ppm)
TP10 Subpile 3.00 1.5 10 1.4 6.3
TP15 Gffpile 2.94 1.2 0.7 1.1 1.4
TP17 Offpile 2.34 2.0 1.2 1.2 1.5
TP20 Offpile 6.26 1.0 0.5 0.7 1.6
TP23 Otfpile 0.17 1.3 0.9 0.9 1.3
TP26 Offpile 5.89 3.2 1.5 0.6 1.4
Average Subpile/ 3.30 2.0 15 1.4 9.6
Offpile/Bkg®
Subpile 3.20 2.1 19 1.5 12
Offpile 3.52 1.7 1.0 0.9 1.4
Background 3.82 1.9 2.7 1.5 2.1
Standard Subpile/ 1.20 0.7 17 0.8 9.6
Deviation Offpile/Bkg
Subpile 0.84 0.8 18 0.9 9.7
Offpile 2.55 0.9 0.4 0.3 0.1
Background 0.84 0.5 0.7 0.3 0.2
aTest pit numbers 1-23, November 1992 investigation.
bTest pit with TP designations, June 1990 investigation.
°Bkg = background locations.
DOE/AL/62350-53F JANUARY 19, 1934
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON, COLORADO, PROCESSING SITE

RADIOLOGICAL EVALUATION

Table 2.4 Calculated radionuclide mean concentrations and mean concentrations at the
upper 95 percent confidence interval for the larger soil size fraction, as a

function of subpile, offpile, and background locations

Mean/mean concentration at upper 95% confidence limit

(pCi/g)

Radionuclide Subpile Offpile Background
Ra-226 2.1/2.4 1.7/2.6 1.9/2.7
Th-230 19/25 1.0/1.4 2.7/3.9
Th-232 1.5/1.8 0.90/1.2 1.5/2.0
Usotal” 12/15 1.4/1.5 2.1/2.4

8Uranium concentrations in parts per million (ppm).

DOE/AL/62350-53F
REV. 1, VER. 1
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON, COLORADO. PROCESSING SITE CONCLUSIONS

3.0 CONCLUSIONS

For site characterization, bulk radiological concentrations in the offpile and subpile regions
will be calculated using the following:

Cg = Cpa[1/(1+0] + C 4y [F/(1+1)],
where

Ccysa = the site measured radionuclide concentration of the finer soil size
fraction passing a #4 mesh sieve measured in the on-site
labor ;tory,

C.44 = the site average radionuclide concentration of the larger soil size
fraction retained on a #4 mesh sieve for the area in question from
Table 2.4, and

f = the site average mass partition fraction, 3.30, from Table 2.3.

However, for site verification, the statistical average values at the upper and lower 95
percent confidence limits are used in the relation above for C, 44, as a function of
radionuclide, and f, respectively, to separately calculate bulk concentrations for the offpile
and subpile areas.

On this basis, for cobbly subsoil to comply with the bulk cleanup standards (total Ra-226
concentrations from residual Ra-226 and Th-230 to not exceed 15 pCi/g above
background, 1.8 pCi/g bulk Ra-226 concentration), the corresponding concentrations in the
finer soil size fraction (passing a #4 mesh sieve) in the offpile areas could vary as follows:

1) C.44rs = 58.8 pCi/g Ra-226, when the Th-230 concentrations on the finer
fraction, C . 44 11 are less than or equal to 62.2 pCi/g;

2) C_yqth = 168.4 pCi/g Th-230, if there is evidence that the Th-230 has
differentially migrated relative to Ra-226, and the residual bulk Ra-226
concentration is 1.8 pCi/g (C. 44 o = 1.7 pCi/g), corresponding to average
background concentrations; or

3) Th-230 concentrations (pCi/g) determined by the following relation for
residual Ra-226 concentrations measured on the finer soil size fraction,
(C< 44 Ra). in the range of 1.7 to 58.8 pCi/g,

Cepath = 171.6-1.86xC_y4R,

As noted earlier, Ra-226 is readily adsorbed or precipitated within the first 1 to 1.5 ft (0.3
to 0.5 m) of the subpile cobbly soil, and available data indicates that differential migration
of Th-230 has occurred to depths below 3.0 to 4.0 ft (0.9 to 1.2 m) beneath the
tailings/subpile interface over about 30 percent of the subpile area. In areas where
differential migration has occurred, residual bulk Ra-226 concentrations are within the

DOE/AL/62350-53% JANUARY 19, 1994
REV. 1, VER. 1 GUNO16V1. WP
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON. COLORADO. PROCESSING SITE CONCLUSIONS

range of background. Therefore, excavation control and verification in a large percent of
the subpile area will depend on Th-230 concentrations. Accordingly, for the subpile area,
the maximum residual Ra-226 and Th-230 concentrations on the finer soil size fraction
that would comply with the bulk Ra-226/Th-230 standards (15 pCi/g total residual Ra-226
above background, 1.8 pCi/g buik Ra-226 concentration) are:

1) 99.7 pCi/g Th-230, if there is evidence that the Th-230 has differentially
migrated relative to Ra-226, and the residual bulk Ra-226 concentration is
1.8 pCi/g, corresponding to average background concentrations (C .44 g, =
1.7 pCi/g);

2) Th-230 concentrations (pCi/g) are determined from the residual Ra-226
concentrations measured un the finer soil size fraction, (C . 44 g,). in the
range of 1.7 to 55 pCi/g by the relation

C<#4Th = 102.9- 1.86 x C<#4Ra

Composite and individual 1.0 ft (0.3 m) depth increment measurements of Th-232
concentrations indicate the rernedial action for elevated Th-232 will not be a consideration
on the Gunnison processing site.

If subsequent site characterization to determine excavation limits complying with the bulk
concentration standards (total Ra-226 not exceeding 15 pCi/g) indicates that shallow
groundwater is expected to be encountered, the provisions of the Generic Protocol for
Thorium Cleanup/Verification at UMTRA Project Sites (Appendix A, Protocol for
Contamination in the Saturated Zone) will be applied.

Uranium contamination of the subpile cobbly soil, as noted in the Introduction, is being
investigated as a separate Special Study, and any cleanup requirements will be addressed
in that investigation.

DOE/AL/62350-53F JANUARY 19, 1994
REV. 1, VER. 1 GUNO16V1 WP
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APPENDIX A

GENERIC PROTOCOL FOR THORIUM-230
CLEANUP/VERIFICATION AT UMTRA PROJECT
PROCESSING SITES



Generic Protocol for Thorium-230 Cleanup/Verification at UMTRA Project Sites

The excavation of materials contaminated with thorium-230 {Th?*°! at one or more UMTRA
Project sites may require extensive, deep removal of soil materials to ensure that the radium-
226 (Ra??*®) concentrations will comply with EPA’s surface and subsurface soil cleanup
standards (i.e., 40 CFR 192). The following discussion presents a unified approach for the
future application of standards for Th?*° at the UMTRA Sites.

1. Introductiion

The cleanup of radiologically contaminated soils on UMTRA Project sites provides explicit
requirements for the remediation of soils contaminated with Radium-226 (Ra??°), whichinclude
limits of 5 and 15 picocuries/gram (pCi/g) for the initial and successive 15 centimeter (cm)
deep layers, respectively, averaged over an area of 100 m? If other radionuclides are
encountered in sufficient quantities and concentrations to constitute a significant radiolcgical
hazard, the supplemental standards provisions of 40 CFR 192.21 and 40 CFR 192.22 provide
guidance for performing remedial action for these radionuclides in a manner that comes as
close to meeting the applicable standard as is reasonable under the circumstances.

Thorium-230 (Th?*°), which naturally decays, with a half-life of 77,000 years, to form Ra??®
is also present in uranium mill tailings and contaminated soils. Therefore, it may be readily
shown that for soils containing initial Ra??®* and Th?*° concentrations, at time t=0, of
Ra??*(t =0) and Th?*°(t =0), respectively, the Ra??® concentration at any later time, t, is:

Ra*®(t) = Ra**(t=0) e + Th**(t=0) (1 - ™),
where A is the decay constant for Ra??®, or 4.32 x 10 yrs™.

Furthermore, the geochemical behavior of Ra??® and Th?*° in typical UMTRA site environments
have been observed to be significantly different. Under neutral or basic soil conditions, neither
Ra??®* nor Th?* are preferentially mobile geochemically (i.e., both radionuclides will form
chemical compounds that have similar potential for migrating into soils). However, under
acidic conditions, the chemical forms taken by these radionuclides are significantly different
in their potential for depth migration in soil, with Th?*° being more mobile than Ra??.

In windblown tailings areas, mill yards, and ore storage areas of UMTRA sites, it has been
observed that: 1) the surface and subsurface soils are normally at neutral pH; 2) the
radiological material does not contain abundant quantities of free acid; and 3) the Ra®?® and
Th2% concentrations are in near secular equilibrium (their activities are approximately equal).
The near secular equilibrium for the radiological contamination in these areas results from the
fact that most of the uranium ores processed were in near equilibrium. Therefore, the
application of soil cleanup procedures for Ra??® according to EPA standards would also reduce
the Th#*° concentrations to acceptable levels by default, and the total Ra??® as a function of
time will not exceed 5 or 15 pCi/g, for surface and subsurface soil respectively.

However, under acidic soil conditions that may prevail in the foundation soil under uranium
mill tailings, the subpile region, or in surface and subsurface soils of raffinate or evaporation
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pond, the different geochemical interactions of Ra??® and Th?*° will cause these radionuclides
to differentially migrate. Generally, under these conditions, Ra??® is adsorbed or co-
precipitated on soil within a depth of one to two feet, and Th?*° migrates deeper into the
subsoil until neutralization of the transporting pore water occurs, where it is removed from
solution by the formation of insoluble precipitates or co-precipitates (thorium or thcro-ferro
hydroxides, for example). For example, at the Spook, Wyoming site, Th?*° differentially
migrated as deep as 20 feet below the raffinate pond before being stabilized by neutralization.
In order to be in harmony with the supplemental standards provisions to reduce Th?*°
concentrations to as low as raasonably achievable (ALARA), and to come as close to meeting
otherwise applicable standards as is reasonable under the circumstances, an excavation depth
less than 20 feet was selected as a viable solution fcr this site.

It may be concluded that the cleanup of the initial Ra??® contamination according to standards
does not necessarily mitigate against the ultimate ingrowth of residual Ra®?® with time due to
the radioactive decay of residual Th?* in all areas within a site. As a consequence, residual
Ra??® concentrations at a later date, due to ingrowth from Th?*° contamination, may pose an
undesirable health hazard. Therefore, the supplemental standards provision of 4G CFR 192
requires the development of a cleanup criterion for Th?*°, which is health protective by
reducing exposures to levels that are ALARA, keeping in consideration the measures
necessary to implement the remedial actions under the circumstances that exist at. the site.
The following procedure establishes appropriate remedial action concentration limits for Th?3°,
and is proposed to be implemented at UMTRA Project sites after concurrence from all
governing agencies involved with activities at each site agree to its implementation.

2. Generic Protocoi

As can be seen from the equation presented in the introduction, the overall 1000-year
maximum concentration of Ra??® in the soils will either be equal to the present Ra?*® inventory
(if Th?3° concentrations are equal to or less than Ra??® concentrations), or the total Ra??*®
inventory one thousand years in the future (if Th?*° concentrations exceed Ra**®
concentrations). If Ra??® concentrations are equal to or exceed Th?*° concen‘rations, the site
will already meet the Th?*° supplemental standard by default when the site is remediated to
the 40 CFR 192 standards for Ra?*°.

(1) Therefore, the supplemental standard chosen for Th?*° needs only to ensure that the
overall Ra??® concentration one thousand years in the future, when averaged over 100
square-meter areas, will not exceed either 5 pCi/g in the first 15 cm layer or 15 pCi/g
in successive 15 cm layers.

It should be noted that, in keeping with the NRC interpretation of the EPA’s soil cleanup
standards, the Ra??® concentrations are considered to be bulk concentrations, as determined
by the recently developed, NRC-approved protocol for excavation control and soil verification
of cobbly subsoils.

2.1 Protocol for Contamination at Depth

As the depths of excavations become deeper to remove elevated Th?*°, the thickness of
overlying fill material that is eventually used to remediate the site will increase. As a result,
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attenuation of radon-222 (Rn???) diffusing through the overlying fill material will also increase.
Therefore, as the overlying clean fill material thickness increases, the resultant attenuation of
the radon generated from the asscciated ingrowth of Ra??® will allow higher residual
concentrations of Th?3° to be left in place, while still attaining a level of protection equivalent
to the intent of the Ra??*® soil cleanup standards. To determine this concentration, the NRC
model (presented in the Draft Generic Environmental Impact Statement on Uranium Milling;
NUREG-0511; April 1979) can be used to determine the radon-222 (Rn???) flux that would
produce 0.0Z Working Levels (WL) in a hypothetical structure built on a 100 square-meter
(m?) grid. The following equation was used:

C = FAB/VR*1000, where:

C = Rn??2 concentration (pCi/l)

F = Rn?? flia ;~Ci/m?-s)

A = Area over which the flux enters (m?)

B = Flux reduction factor for entering structure (unitiess)
V = Volume of the structure (m?)

R = Effective Rn??? removal rate (s

1000 = coiversion factor (I/m?3)

In areas where basements are feasible (based on local construction practices and deep
groundwater table), it should be assumed that the thickness of fill material is eight feet less
than the depth of the excavation. Using A = 103m? B = 0.5, V = 250m? and R =
1.98x30* s, aflux of 3.9 pCi/m?s would produce indoor air concentrations of approximately
4.0 pCi/l Rn??2, Assuming radon daughters are present at 50% equilibrium, this would
correspond te 0.02 WL.

(2) Thus, the RAECOM computer code can be used to calculate the resultant flux from
higher concentrations at depth in order to determine if further excavation is warranted.
As long as the calculated flux is less than 3.9 pCi/m?-s, it can be assumed that
equivalent protection is provided. The calculations shall use site-specific parameters
when available. Reasonably conservative parameters that consider the expected site
conditions shali be used when site-specific data are unavailable.

2.2 Protocol for Contamination in the Saturated Zone

Another scenario potentially impacting excavations to remove elevated Th?*° concentrations
is when groundwater is encountered at shallow depths. Since the Th?*° contamination has
been present within the saturated zone long enough for soluble constituents to have been
mobilized, it is reasonable to assume that any remaining Th<*° that may be encountered within
a saturated zone will not be appreciably mobilized by pH neutral groundwater. Furthermore,
it is known that the diffusion coefficient decreases dramatically as soils approach full
saturation until it reaches values typical of water (Radon Attenuation Handbook for Uranium
Mill Tailings Cover Design; NUREG/CR-3533; April 1984). It is therefore reasonable to
assume that Rn??? generated within a saturated zone generally will nct diffuse to the surface.
Finally, it is very difficult to perform deep, cost effective excavations within a saturated zone.
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(3) Therefore, whenever shallow groundwater is encountered, the following options will
be considered:

(a) Excavation into the saturated zone will be considered when water pumping
or other controls are reasonable and when high concentrations of Th?*® extend
only a short distance into the saturated zone.

(b) An ALARA analysis will be performed in cases where a major portion of the
site contains Th-230 which extends into the saturated zone, and excavation
into the zone is impractical. The ALARA analysis will use reasonably
conservative assumptions to project future doses.

(c) If water pumping or other controls are not reasonable, excavation will halt
at the level of the saturated zone.

3. Verification Sampling

Under typical site conditions, verification of the Th?*° supplemental standard is to be achieved
by a three-tiered sampling approach.

(4) In areas within an UMTRA processing site that are suspected of preferentially
mobilizing thorium contamination over radium contamination (e.g.. under raffinate pits),
based upon process knowledge or other sources such as previous sampling data,
100% of the grids are to be sampled and analyzed for Th?*°.

(5) In subpile areas, 10% of the grids will be sampled.

(6) In areas where process knowledge and characterization data indicates no potential for
preferential mobilization (e.g., windblown tailings and ore storage areas), grids will not
be sampled for Th?%°.

An analysis of verification data from the Tuba City, Arizona, UMTRA site, which has
completed remediation and used this strategy, found no instances in the area sampled at the
rate of 1 out of 25 grids where Th?*° concentrations would cause future (i.e., at t=1000
years) expected Ra??® concentrations to exceed 40 CFR 192 standards for Ra??®. Furthermore,
preliminary results confirm the expectation that Th?*° concentrations are generally equal to or
less than Ra??® concentrations in areas other than beneath the raffinate pits, and Ra??®
concentrations are well correlated to Th?*° concentrations in these areas.

If any verification samples exceed the Th?*° criteria of this protocol, the surrounding eight
grids will be examined to determine whether or not these grids also exceed the criteria. If
sample results have not been generated for the surrounding grids already, archived samples
of such grids will be analyzed. If any of the surrounding grids also exceed the Th?*° criteria,
the surrounding eight grids around such grids will also be examined. This process will
continue until no more of the surrounding grids exceed the Th?*° criteria. All grids that exceed
the criteria will undergo further remediation unless there is sufficient justification and
concurring parties agreement to do otherwise.
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4.

Conclusion

Based upon the above discussions, the following generic protocol shall be used for the
excavation of Th?®® at all fu ure UMTRA Project sites:

(n

(2)

(3)

(4)

(5)

(6)

Excavate bulk Th?*° to a 1000-year corrected bulk Ra??® concentration of 5 or 15 pCi/g
(as appropriate) in 15-cm layers;

For deeply buried material, stop excavations when the RAECOM computer code, using
site-specific parameters, calculates a Rn??? flux of 3.9 pCi/m?s;

Consider the following options whenever shallow groundwater is encountered:

(a) Excavate into the saturated zone when water pumping or other controls are
reasonable, especially when high concentrations of Th?*° extend only a short
distance into the saturated zone.

(b) An ALARA analysis will be performed in cases where a major portion of the
site contains Th-230 which extends into the saturated zone, and excavation
into the zone is impractical. The ALARA analysis will use reasonably
conservative assumptions to project future doses.

(c) Halt excavations at the level of the saturated zone when water pumping or
other controls are not reasonable.

Perform verification sampling for bulk Th?®® in all grids underneath raffinate pits or
other areas suspected of having a mechanism to preferentially mobilize Th?*° over
Ra226;

Perform verification sampling for bulk Th?*°® in 10% of the grids underneath sub-pile
areas; and

Do not perform verification sampling for bulk Th?*® in grids for which process
knowledge and characterization data indicates no potential for preferential migration.
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APPENDIX B

U.S. DEPARTMENT OF ENERGY/U.S. NUCLEAR
REGULATORY COMMISSION CORRESPONDENCE

PROCEDURE FOR BULK RADIONUCLIDE
DETERMINATION, EXCAVATION CONTROL, AND SITE
VERIFICATION FOR SOILS CONTAINING COBBLES



Department of Energy .
Albuquerque Operations Office
P.O. Box 5400
Albuquerque New Mexico 87115

BEP 55 199

Mr. Jchn Surmeier

Chief, Uranium Recovery Branch

Division of low-Level Waste
Management & Decamuissioning

Office of Nuclear Materials Safety
and Safeguards

U.S. Nuclear Requlatory Camission

Mail Stop 5-E-2

1 vhite Flint North

11555 Rockville Pike

Rockville, MD 20852

Dear Mr. Surmeier: ,

Historically, the majority of Ra-226 contaminated materials being cleaned
up at Uranium Mill Tailings Remecial Action (IMIRA) Project sites
consisted of tailings, _or:'e.spoils, tailings i ixed with fme-gra.med

persistedacena-zzsmdhemmedathcththenivenm, wWoring, and
Durango, Colorado, sites were substantially different.

At both sites, which were located an alluvial floodplains, subsurface
soils consisted of a large percentage of cobbles and gravels which were
retained on a #4 sieve (4.76 mm). In addition, it was determined that
approximately 95 percent of the total concentration of radicactivity was
deposited an the fines (those soils passing a #4 sieve).

Bacsed on these considerations and the fact that cleamup verification
sampling routinely employed by the Remedial Actiocn Contractors did not
readily accamodate sampling and analysis of materials greater than #4
sieve, the following protocol for Th-230 clearnp/verification to a bulk
subsurface tion of 35 pCi/g was adopted and aprroved by the

U.S. Department of Energy (DCOE) ard the U.S. Nuclear Regulatory Cammission
(NRC) in modifications to the Remedial Action Plans for those sites.

1. petermine the "fines mass fraction" by collecting several (10)
representative bulk field samples, ard separating fractions greater
than ard less than a #4 sieve:

fines mass fraction = pass fines/mass total = unitless fraction
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2. Determine Ra-226 (or Th-230) concentration (passing the #4 sieve) in
verification sarples collected and analyzed according to standard
methodology described in MK-Ferguson Copany (MK-F) Procedure RAC-01S,
"Verification Procedures for Vicinity Properties and Tailings Sites.”

3. Determine "bulkx® Ra-226 (or Th-230) concentration during clearp ard
verification by correcting the Ra-226 (or Th-230) concentration an
fines as follows: ~

hulk Ra-226 concentration = (fines Ra-226 concentration) X (fines
mass fraction) ar,

bulk Th-230 concentration = (fines Th-230 concentration) X (fines
mass fraction)

The [OE proposes to adopt this basic protocol, on a site specific basis,
as a standard operating practice for cleamp and verification of both
residual Ra-226 and Th-230 contamination at UMIRA sites yet to be
remediated. The bulk concentrations of Ra-226 ad Th-230 determined by
the above procedure will cxrply with the remediation stardard for Ra-226,
ard supplemental clearup requ.u'emants for Th-230, as specified in 40 CFR
192. Bulk Ra-226 concertrations will not exceed S and 15 pCi/g for

tive 15 cm deep surface and subsurface layess averaged over 100

Similarly, the bulk concentration of subsurface Th-230 :9 1S am

depth increments will not exceed 35 pCi/g averaged over 100 m“.
details of the protocol will be more campletely described in an added
section to Procedure RAC-015 which will address when the protocol wauld be
implemented; the number of samples needed to provide the initial value for
the fines mass fraction; the frequency of updatirc/verifying the fines
mass fraction as work progresses acyoss a site; how the fines mass
fraction used will be loggad on field data sheets, etc. It will also be
included in future updates of the Technical Apprcach Document and
referenced as appropriate in Remedial Action Plars for sites where it will
be applied.

The sites where this protocol could be applied would likely include

Grard Junction, Gumison, Rifle, Slick Rock, and Naturita, Colorado, since
they are all located on alluvial floodplains possessing characteristics
similar to those described above. Therefcre, the DOE requests the NRC’s
cancurrence that such a protocol is consistent with the requirements of
40 CFR 192 and that its cartractors should be directed to formally
incorporate the protocol into standard cperating procedures and address
its potential application in site Remedial Action Plans.
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Mr. Joahn Surmeier

-3-  SEFO06 1309 -

If you should have any further questions recarding this request, please
call Mr. Don Metzler of my staff at (FIS) 845-5657.

cc:
F. Bosiljevac, TMIRA
S. Hill, TAC

M. Miller, TAC

D. Gonzales, TAC

J. Oldham, MK-F

D. Carlsan, MR-F

M. Madsen, N-Gectech

Sincerely,

éyuark L. Matthews, P.E.
Project Manager .
Uranium Mill Tailings Remedial Action
Project Office
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SEP 17 1991

Mr. Mark L. Matthews P.E.

Project Manager

Uranium Mill Tailings Remedial Action
Project Office -

Department of Energy

Albuquerque Operations Office

P.0. Box 5400

Albuquerque, New Mexico 87115

Dear Mr. Matthews:

Your letter of September 6, 1991, requested U.S. Nuclear Regulatory Commission
(NRC) concurrence in the use of a procedure for determining and verifying
radium-226 concentrations at locations with large quantities of cobbly
material. Your letter states that at several Title I sites, DOE has
encountered large quantities of radium-226 or thorium-23C contaminated
material with a high content of cobbly material (greater than a No. 4 sieve
size). Your tests show that the contained radioactivity is concentrated in
the finer fraction with the coarse fraction containing negligible quantities
(less than 5 percent). Procedures presently in use by your contractors for
sampling and analyses are designed for relatively fine grained homogeneous
s0ils with a minimum of larger material and are not adequate to characterize
the radicactive concentrations in the heterogeneous size material being
encountered. Your proposed approach would rely on measurement of the
radium-226 or thorium-230 content in the finer fraction to obtain an average
concentration for the entire sample.

We agree that determining an average radium-226 or thorium-23C content over
an entire sample would be consistent with the Environmer<al Protection Agency
(EPA) standards in 40 CFR 192 if the radium-226 content of the two size
fractions and the percentage of each size fraction are properly factorec.
part 192.12 states that the concentration of radium-226 in land can be
averaged over an area of 100 square meters to meet the standards of not
exceeding background level by more than 5 pCi/g averaged over the first 15 ¢cm
of soil below the surface and 15 pCi/g averaged over 15 &= thick layers of
soil more than 15 cm below the surface.

You plan to address the details of the procedure in a section to be added to
Procedure RAC-015 which will define when the procedure would be used, the
number and distribution of samples to be taken, the determination of the
radium-226 distribution and size fractions, and other appropriate details.

We agree that the proposed approach has the potential for maintaining
compliance with EPA's standards while avoiding over excavation of contaminated
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material. However, for final concurrence, we will have to review the details
of your revised Procedure RAC-015 and the effects of its implementation on a

site-specific basis. Any questions can be addressed to Allan Mullins of my
staff at FT15-492-0578.

Sincerely,

enmssic

John J. Surmeier, Chief

Uranium Recovery Branch

Division of Low-Level Waste Management
and Decommissioning, NMSS

cc: D. Metzler, DOE, Alb.
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Mr. Albert R. Chernoff, Project Manager

Uranium Mi11 Tailings Remedial Action
Project Office

U.S. Department of Energy.

Albuquerque Operations Office

P.0. Box 5400

Albuquerque, New Mexico 87115

Dear Mr. Chernoff:

We have reviewed the procedure on "Bulk Radionuclide Determination, Excavation
Control, and Site Verification For Cobbly Soils" sent with your letter of
March 26, 1992, and supplemented by a revised Page 12 sent by facsimile on
March 30, 1992. We hereby concur with its use on U.S. Department of Energy
Uranfum Mi11 Tailings Remedial Action Project sites containing 2 high
percentage of cobbly subsoil. This procedure, designated RAC-CP-003, should be
referenced in the specific Remedial Action Plans for those sites where it will
be used. ‘

One item of note concerns the section of the procedure discussing authority
(Section 1.3). This section should be revised to reference this letter of
concurrence rather than the September 17, 1991, letter cited, which agreed
with the concept but did not concur with the procedure.

Any questions should be addressed to Allan Mullins of my staff at FTS 964-2578.

Sincerely,

hn J, Surmeier, Chief

Uranium Recovery Branch

Division of Low-Level Waste Management
and Decommissioning, NMSS

cc: D. Metzler, DOE AlD
P. Mann, DOE Alb
D. 6Gonzalez, TAC
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4 BORRISON XNUDS

En COBMAN

1.1

Soil Verification Using Cobbles-To-Fines Correction

1.0 SCOPE

Purpose

This procedure will be used for determining and verifying 8verage bulk
radionuclide contentrations for radium-226 (Ra-226), thorium-230 (Th-230),
and, if necessary, thorium-232 (Th-232) at locations where the subsoil consists
of a percentage of cobbles in the bulk sample sufficient to affect measurement
of the total radionuclide concentration. Excavation control and verification will
be based on bulk concentrations determined by this procedure.

> 4.2 Applicability
This procedure may be applied in areas designated for routine soil excavation
and verification (see RAC-OP-003) where the subsoil media contains a high
percentage of cobbles.
1.3 Authority
Letter to A.R. Chernoff, DOE/UMTRA from J.J. Surmeier, NRC dated April 4,
1992.
2.0 REFERENCES
2.1 RAC Health Physics Procedure RAC-RP-005 - Radiologica!l Instrumentation.
2.2 RAC Health Physics Procedure RAC-OP-002 - Excavation Control Procedure
2.3 RAC Health Physics Procedure RAC-OP-003
3.0 DEFINITIONS
3.1 Cobbles - The portion of 8 composite soil sample which will pot pass through
8 #4 mesh sieve.
3.2 Fines - The portion of 8 composite soil sample which will pass through a #4
mesh sieve.
3.3 Mass partition function, f, of 8 cobbly soil sample - the ratio of the dry mass

of the cobbles (M,,.). to the dry mass of the fines (M_,.):

f = M,,./M_. (cobble to fine ratio),
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4.0

3.4

3.5

3.6

3.7

3.8

3.9

where the total dry mass of the sample, M,, is
M'r = Mau + Muv

Radiological concentration (Ra-226, Th-230, or Th-232), in picocuries per gram
(pCi/g), for the fines or cobbles, are designated by C.. and C, .. respectively.

Bulk radionuclide concentration (Ra-226, Th-230, or Th-232), in pCi/g, is
designated by C,, and calculated using

C. = Total Sample Radioactivity (pCi) / Total Dry Mass of Sample (g)
C = (CoaxMi+CuxM, V(M +M,)
Co = C..(1/(1+1) + C,.. (f/(1 +1)).

Student t distribution (t} - the mathematical quantity used to define the
distribution of test statistics for small sample populations; used herein to
determine the lower and upper 95 percent confidence values for mass partition
function and cobble radionuclide concentrations respectively.

Running Average - The determination of statistical quantities based on the
available data and recalculated as more data becomes available.

Statistical Mass Partition Function (f_) - The mass partition function (f), at the
lower 95 percent confidence value calculated from test pit or running average
data.

Statistical Cobble Radionuclide Concentration (C, ) - The cobble radionuclide
concentration (C,,,) at the upper 95 percent confidence value calculated from
test pit or running average data.

REQUIREMENTS

4.1

Prerequisites

4.1.1 All instruments used under this procedure shall have valid
calibration.

4.1.2 Backup data (correlations, etc.) must be acquired, retained on-
site, and made available for audit, on all methods and analyses
used for excavation control and verification measurements.

Appendix:

Rev. No.:

OP-003-4 0 Page 3 of 15




pma&.l.’.?&go"”m @ CWM Federal Environmental Services, Inc.

5.0

4.2 Tools, Material, Equipment

4.2.1 Buckets, wheelbarrows, #4 mesh sieves or screens (4.8
millimeter), shovels or backhoe, weighing scale up to 200 Ibs.,
drying oven, and other materials, as necessary, to obtain
representative bulk soil samples. It should be noted that a 1/4
inch hardware cloth is approximately equivalent to 8 #4 mesh
sieve, and may be used in lieu of a #4 mesh sieve.

4.3 Precautions/Limits
N/A
4.4 Acceptance Criteria

N/A

PROCEDURE
5.1 Site Evaluation

5.1.1 This guidance applies to processing sites and vicinity property areas.
if the work area under consideration is less than 0.5 acre, the mass
partition function (f) will be based on soil sampling from one centrally
located test pit.

5.1.Z The statistical mass partition function (f,) and statistical cobble
radionuclide concentration (C,_ ) may be determined by analysis of
samples collected from test pits prior to construction. The purpose for
developing a statistical mass partition function is gnly to obtain an
gstimate of the excavation depth required for compliance with
radiological cleanup standards.

5.1.3 Approximately 30 uniformly distributed sampling locations (test pits)
will be used for the entire site. Fewer test pits may be used on small
gites with prior approval from the HP & E Manager.

5.1.4 If test pit excavation activities are performed during remedial action,
the statistical mass partition function (f) shall be obtained by
calculating a running average of the corresponding parameters obtained
as test pit work progresses across the site.
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5.2 Test Pit Soil Sampling and Analysis -

5.2.1 Dig each test pit to the estimated depth of contamination at the
location, and record the test pit surface elevation and maximum depth
of each test pit.

5.2.2 Collect one composite sample from each test pit. The composite soil
sample shall be comprised of all the material contained in a standard
shovel from each one foot increment (no material sha'l be discarded).
Sampling shall begin at the cobbly soil surface or tailings/cobbly soil
interface and continue through a minimum of 5 feet of cobbly material
or all the cobbly material (whichever is less).

5.2.3 Sieve the composite sample through a #4 mesh sieve, collecting the
fines and cobbles in separate buckets of known weight. Weigh both
fractions separately. Thoroughly mix the fine fraction and extract two
(2) representative 500 gram can samples.

5.2.4 Determine the percent moisture content by weight of one of the can
samples and calculate the adjusted dry weight of the fines. Calculate
the adjusted dry weight of the cobbles assuming a moisture content of
1.5 percent. Record all pertinent information on the Cobbles to Fines
Calculation Sheet (Attachment 1). Caiculate the mass partition
function (f) for the test pit using the adjusted dry weight of the fines

_and cobbles in the relation defined in Definition 3.3.

5.2.5 The second can shall be analyzed by the site laboratory for Ra-226
(and Th-232 if necessary) and sent to the vendor laboratory for Ra-226
and Th-230 analysis (and Th-232 if necessary). Record on-site and
vendor analysis results on Attachment 1.

Note: Analysis for Th-232 shall only- be performed if the site -
characterization indicates Th-232 is present.

5.2.5.1 Using the initial on-site analysis results and the vendcr
analysis results for all test pit or running average samples,
a8 Ra-226 correction factor shall be established usmg the
following equation:

.R,

na-zzsc.r-'.-n"'q;’
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where, CF. = correction factor,
R, = Vendor results (pCi/g) divided by
initial OCS, results (pCi/g} for the
n* sample (i.e., 1, 2, ...n), and
n = number of ratios.

5.2.5.2 The correction factor shall be updated using the pertinent
- analyses results from QA samples (section 5.10).

5.2.6 Ship the fraction retained on the #4 sieve from each test pit to the
vendor laboratory, in the 5-gallon bucket. This material shall be
cleaned, crushed, and analyzed for Ra-226, Th-230 and, if necessary,
Th-232. Record vendor analysis results on Attachment 1.

5.2.7 Calculate the bulk radionuclide concentration (Cg) for the test pit using
the mass partition function (f) for the test pit (section 5.2.4), the
vendor radiological concentration of the fines (C.,,), and the
radiological concentration of the cobbles (C,,,) in the equation defined
in Definitipn 3.5. Bulk radionuclide concentrations should be
calculated for Ra-226, Th-230, and Th-232 (if necessary).

5.3 Establish backgroundbulk radionuclideconcentrations for Ra-226, Th-230, and,
if necessary, Th-232, by the sampling and analyses detailed in steps 5.2.1
through 5.2.6 at three uncontaminated background locations containing cobbly
subsoil.

5.4 Statistical Mass Partition Function - Alternative 1 (Test Pits)
5.4.1 Upon completion of test pit sampling, pertinent data shzll be compiled

on the Statistical Data Sheet (Attachment 2), and the statistical mass
partition function shall be calculated using the following equation:

f, =T - t(sI/A)

where, f, = statistical average mass partition function at the
- lower 95 percent confidence value,
f = mean mass partition functions of n samples,
s = sample standard deviation for the n samples,
t = t from Attachment 3, and
n = number of observations.
Appendix: Rev. No.:
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5.4.2 The mean of the sample population is determined as follows:

2 he b,
n

where, f,.,,, = the value of f for sample 1, 2, or n; and
n ~ = the number of samples.

5.4.3 The standard deviation is calculated as follows:

y -7
s.\ﬂ-i

n-1

where, S = sample standard deviation,

f, = value of f for sample n,
f = mean of f for n samples, and
n = number of samples.

5.4.4 The statistical cobble radionuclide concentration for Ra-226, Th-230
and Th-232 (if necessary) shall be calculated using the following
equation:

Cy = T + ts/\A)

The statistical cobble radionuclide concentration at
the upper 95 percent confidence value,

mean radionuclide concentration of the n samples,
standard deviation of the 30 samples,

t from Attachment 3, and

number of samples.

where, C,,

3 o0l

5.5 Statistical Mass Partition Function - Alternative 2 (Running Average)

5.5.1 The statistical mass partition function (f,) and the statistical cobble
radionuclide concentration (C,,) may be obtained by calculating a
running average of the corresponding parameters using the equations
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in sections 5.4.1 and 5.4.4 respectively. Compile "data on the
Statistical Data Sheet and recalculate f, and C,, as data is obtained
from each new test pit.

5.6 The statistical mass partition function and statistical cobble radionuclide
concentration for alternative 1 or 2, will gnly be used for excavation control
to obtain an gstimate of the final excavation depth to comply with EPA’s
radiological cleanup standards. Final excavation depths and verification will be
determined 8s described in section 5.7 through 5.9.

5.6.1

By solving the equation in section 3.5 for C,, 8nd using the statistical
mass partition function (f ) and the statistical cobble radionuclide
concentration (C, ) an estimate of the allowable fines radionuclide
concentration may be obtained as follows:

ca = C)u [ful“ + ,L)]

C..=
o4 [/ + 1))

where, C.,, = The estimated fines radionuclide conceniration,
Ce the applicable limit (i.e., 5 or 15 pCi/g for Ra-226 or
Th-232 or 35 pCi/g for Th-230),
f, = statistical mass partition function, and
C,, = statistical cobble radionuclide concentration.

5.7 Verification Soil Sampling & Analysis

5.7.1

5.7.2

Grid the entire site into squares of 100 yd? (-100 m?). Grids shall be
uniformly distributed over the site so as to obtain representative data.
Record location and elevation for each 100 yd? grid.

Further subdivide each grid where excavation control is being
performed into approximately 10 x 10 foot squares (see below).
Subdividing grids may normally be done visually by the technician
performing the survey. Soil sample extraction will be performed at
each of the nine 10 x 10 foot squares within the grid. Each soil plug
should consist of all the material contained in a standard shovel. This
will include soil, rock, and smali/large gravel. No material is to be
discarded. The soil plug will be taken to a depth of 15 centimeters
(cm). Sample collection shall be random (non-biased).

Appendix:
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5.7.3

5.7.4

(30°) .

0 0 0

- (30°) 0 o 0
0 0 0

0 = sample location

The nine soil plugs (80-100 Ibs combined weight) comprise a
composite sample.

Sieve the composite sample through a #4 mesh sieve, collecting the
fines and cobbles in separate buckets of known weight. Thoroughly
mix the fine fraction.

5.8 Site Verification Alternative 1 (Grid Specific)

5.8.1

5.8.2

5.8.3

5.8.4

5.8.5

For verification alternative 1, weigh both fractions separately and
record information on Attachment 1.

Extract two (2) 500g can samples of the fine fraction for moisture
content and radiological analysis.

Determine the moisture content of the fines and calculate the adjusted
dry weight. Calculate the adjusted dry weight of cobbles assuming a
moisture content of 1.5 percent. Calculate and record the mass
partition function for the grid (Attachment 1).

Analyze the second can sample of fines for Ra-226 and, if necessary,
Th-232 with the on-site OCS. Calculate the corrected radionuclide
concentration using the site Ra-226 correction factor determined in
section 5.2.5.1.

Calculate the bulk radionuclide concentration C, ‘or the grid using the
grid specific mass partition function, radionuclide concentration of the
fines (the initial corrected concentration shall be used for calculating
the Ra-226 bulk radionuclide concentration) and the statistical cobbles

Appendix;
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4 BORRIBON KNUDSEN CONPANY

5.8.6
5.8.7

radionuclide concentration (C, ) in the formula in section 3.5. All data
shall be recorded on Form F1-OP-003-4.

Dry, seal and store the sample for 20 day on-site analysis.

After 8 minimum of 20 days, reanalyze the sample and calculate the
final bulk radionuclide concentration (C,) for the grid.

-

5.9 Site Verification Alternative 2 (Statistica!)

5.9.1

5.9.2

5.9.3

594

5.8.6
5.8.7

For each 100 m? grid, a 9-plug composite soil sample of the fines soil
will be obtained following the technique outlined in Section 5.7.

Extract a 500g can sample of the fine fraction for radiometric analysis.
Discard the larger size soil fraction.

Analyze the can sample for Ra-226 and, if necessary, Th-232 with the
on-site OCS. Calculate the corrected radionuclide concentration using
the site cotrection factor determined in section 5.2.5.1.

Calculate the bulk radionuclide concentration for the grid using the
radionuclide concentration of the fines (the initial corrected concentration
shall be used for calculating the Ra-226 bulk radionuclide concentration),
the statistical mass partition function (f,) and the statistical cobble
radionuclide concentration (C,.) in the formula from section 3.5 as
modified below.

C = <MI1I(1 + f)] + >u lfLI(1 + fL)]

Record the pertinent data on the Alternative 2 Bulk Concemranon Data
Sheet (Attachment 4).

Dry, seal and store the sample for 20 day on-site analysis.

After 8 minimum of 20 days, reanalyze the sample and calculate the
final bulk radionuclide concentration {C,) for the grid.

5.10 The verification sample from the 25th 100 m? grid of each block will be sent
to an outside Vendor laboratory for independent Ra-226, Th-230, and, if
necessary, Th-232 analyses in 8&ccordance with Quality Assurance
requirements.
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6.0 RECORDS/REPORTS/NOTIFICATIONS i
6.1 All data shall be recorded on the appropriate data sheet.
7.0 ATTACHMENTS
7.1 Attachment 1 - Cobble to Fines Calculation Sheet (F1-OP-003-4)
7.2 Attachment 2 - Statistical Data Sheet (F2-OP-003-4)
7.3 Attachment 3 - Critical Values of t.
7.4 Attachment 4 - Alternative 2 Bulk Concentration Data Sheet (F4-OP-003-4)
Appondi;x: Rev. No.:
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Attachment 1

COBBLES TO FINES CALCULATION SHEET

Site: Sheet of
Sample/Grid 1.D. Daste:

{Fines Cobbles Moisture Content Fines
wi. Sample Wi. Sample

& Bucker & Bucket Wet Wi. Semple/Pan

wt. Bucker Wi. Bucket — Dry Wi. Sempis/Pan  ______
Wi Sample ______ Wi. Ssmple Tare W1. Pan- ——
Adjusted Adjusted Wi, Water* _
Dry Wi.(M(,,)* Dry WLIM, % | W1. Soit** —_—

Percent Water{®/°*°)

¢ Adjusied Dry Wi. of the Fines =
** Adjusted Dry W1 of the Cobbles =

W1 Sampie x (1- % water)
Wi1. Sample x (1-.015)

Mass Pantition fufiction (f) =

MyeMeou =

tg

Radiological
Analysis

”OTh
(pCirg)

’”RB
(pCi/g)

”’Th
{pCi/p)

COMMENTS

Cobbies
(Cssdd

On-Site Ansalysis
Fines
(Cead)

N/A

Vendor Analysis
Fines
lccu’

Bulk Radionuchde
Concentration
(Cy)

L
L L4
L oL

® inne';

# Using Vendor; o8 Lsng inne

iMp, Correction Factor:

** mnira! Correcred.

! Correttec.

e 20 gay (N/A for Test Prt or Running AVE.}
08¢ Using 20 day (N/A for Tem Pas or Aunnmng AVE.)

Reviewed By:

Date:

F1-0P-003-4

Appengix.

OP-003-4
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+ BOBAISON ENUDSEN CONPARY

Attachment 3
CRITICAL VALUES OF t

n’1 t_osp

1 6.314

2 2.920

3 2.3%3

4 2.132

5 2.015

6 1.943

7 1.885

8 1.860

9 1.833
10 1.812
11 1.796
12 1.782
13 1.771
14 1.761
15 1.753
16 1.746
17 1.730
18 1.734
19 1.729
20 1.725
21 1.721
22 1.717
23 1.714
24 1.711
25 1.708
26 1.706
27 1.703
28 1.701
29 1.699
inf. 1.645
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APPENDIX C

TEST PIT LITHOLOGICAL LOGS AND RADIOLOGICAL
DATA COBBLY SUBSOIL INVESTICGATION
JUNE 1990




LITHOLOGICAL LOGS
COBBLY SUBSOIL INVESTIGATION
JUNE 1990
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T-1
T=-2
T-3
Tl
T=5

T=6
T-7
T-8
T=9
T-10

T=11
T=12
T-13
T-14
T=15

T-16
T=17
T-18
T=19
T=-20

T-21
Te22
T-23
T-24
T=25

T-26
T-27
T-28

PAA BLDG.

GUNNISON COLORADO SITZ

N-S e-w
X Coordinate Y Coordinate
3071.76 1903.26
2806.67 2031.11
2849,40 2143,06
1966.81 2011.26
2154 .87 1978.26
2370.67 1594,.91
1832.66 1652.17
2862.32 13485,28
2116,.88 1231.48
1813.09 1274 .80
3248.15 2247 .82
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14885,72 1452,75
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3235.98 1857.59

Coordinates for Backhoe Trench lLocations

Elevation

7659.18
7655.13
7651.37
7551.30

7651.35
T647.70
7649.11

7652.71
7651.25
76L3.55
7645,35
B2t 76441714

7653.87
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es.m.rl. LoG

& RN taAnn wMINArl Fras

@mnmson—muoseu ENGINEERS. INC,

ﬂ'f g LOCATION JOB NO. 1EST PIV NO.
o ‘ G IJ gob TAILINGS PILE 1388S-40| T-4
EXCAVATION METHOD 113 BEGUN COMPLETED|GROUND ELEV. | GR. WATER DEPTH [LOGGED BYs
‘ /
IREMAN BACk HoE 3x0 | 5-31- 0] 5-31-96 155 ' M. STOFFEL
™ AMPLE |[GRAPHIC MATERIAL DESCRIPTION REMARKS
T NG. L0G AND CLASSIFICATICYN PHOTOGRAPH
-—é SM o-{/' 3 TOFSO,‘. S, /f’ sind ~: tL 374v¢/‘ and ‘0“’/@5, o('7' =
-3 dack beown, oilh raofs: collive are rovnded (o C"diaw. _.:.:
_g. SM L'y e TAILINGS £ine S-nn' light q-ry with discon /"'Nou': __E]
3 '”\l'\ “4’0'1 ot "‘u and redols S‘ Liown Sdnd J"I f‘\(‘ §
-—5- teddish - b'oun Sand: are ;-I,,,’(v _"5
‘——E /()' dark grey Line o 4, I . r "_:iu
= =
‘f—é CH [e™)2'¢" 1AILINGS: 3. ”7 c/a(, J.r dan-, ),;3“, Pl.: < _..;
= GP |it'¢" oRcinAL GROUND : Cobllos seunded Ho 7" diam . fh =
'_-_:E Coarre gromm‘ € Qe J beow. J"({_ /‘"'P ! _g
" de,8 E
E a w~’f’ ______ - ':1
F~3 [ Bo7TOM of Mot : 1.5 -
3 ' E
- —
: TEST PIT NO.

, SHEET I
| o

T 4



L, “;.Mwwmwﬂqwrn LOG

e b2

- -npo.kcv' » NN RETINEY | EINIITY SIIE . LOCATION JOB NO. TEST P11 NO.
M TN, 0 L JIVTWILRL] 7O 'lq N . 1AL INGS _PLE 288s5-40| T-&
CWR&C! 1 ' 1 IS12E ' EGN ! ETED{GROUND ELEV. | GR. WATER DEPTH [LOGGED BY:
Schmale TRACKk Wo&E * 1| c'222' |¢-2-90 | 6-2-90 17’ M. STOFF&L
DEPTH ISAMPLE IGRAPHIC MATERIAL DESCRIPTION REMARKS
NO, LOG AND CLASSIFICATION PHOTOGRAPH
03 SM_|0-€" ToPSort: Si/ly sanmd, du.d beows, danp with reefs e
"‘; SM 6"-¢C TAINGS: fine s. //7 Sar, J'y' /Ig‘f grey .:j
2 3 —
43 i
€ S — . -
E Q” 6 -(3s S¢ me TA/IIl/INGS : 5'//'/ C/é” 4:7' dark Grey, “.')'l‘, E
-] I.\'QSfﬁt / ‘:
8~ -
fo— ;
123 —
’?""5 GP 13.5' ORIGINAL GROUND: ::t.d, Gracels and cobbles ;:27 —g
.5 (’iﬁm ’ .Jq.../, - ",o,;f’ brown 4o redd, 1’4 "Ou'h’ S3mnod .3 rogrse . .51
/‘ § R :"Niu--‘ -E‘
- haeand | 3
E R 17° et E
,d_j RBorrom oF HoLE = 7' __:
20_3 i
3 . =
SMEEY 1EST PIT NO,
M)RRISON-KNUDSEN ENGINEERS. INC. ] or / 7.5
: A NORRISON KNUDSEN COMP ~
. HEHe20



| sue +~ LOCAT)ON JOB NO. 1EST P31 NO,
: 6b~ oq“ _|TAILINGS PILE 288s-40| T-¢
oewﬂ tvco GROUND ELEV. | GR. WATER DEPTH [LOGGED BY:
¢-2-o |6-2-90 /6.5’ M. SToF F&L
SEPTH mtﬂmsmnc MATERIAL DESCRIPTION REMARKS
n. | Loc AND CLASSIFICATION PHOTOGRAPH
_5—: SM_J0-4* ToPSoIt: 5.77¢ Fine sand, w.lh ¢ fow gravels duf toom, 7]
-E 5”_ rjv 'R .]‘ L 100'3. -E
3 ML _:
é 7”-7' TAIL INGS : 5./'/7 veey [.ne sand, /'gld fan - 9oy, 4.9 é
y— E
¢ =
8-—-«‘3 CH 1'-10' SLME T AN INéS.'_S, y c/ay, dae-k 301 Aamp :,,, —:
3 &.‘3!.'7 plfn.s*'t T3
E GP | m or-ucwm. GROUND: Sandy qeavels and cebbles /o :
,2__% | l’l am J‘!mr da l b 1Oim / ace’ .{‘ voo/& . :%
ELNE 7
4 E
P , E
E 16¢.5° wet 3
a3 BOTTOM OF HoOLE > /6.5’ E
o] :
3 :
=3 i
SHEET TEST PIT MO,
.NRM&SON-KNUDSEN ENGINEERS., INC. lor / - 4

.
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.hl,T...rLos

-'.‘- i b : LOCATION JOB NO. 1EST P11 NO.
y '| GUNN|'sSn TAIL IMGS PILE |3885-40| T-8
cxctwhlon umoﬂ BEGUN OMPLETED[GROUND ELEV. | GR. WATER DEPTH [LOGGED BYs
JIREMAN BACE o0& s'x/s'|6-1-90|6-1-%0 7’ M. STOFFEL
PIN Mﬁﬁﬁﬂlmlc MATERIAL DESCRIPIION REMARKS
-y NO. LOG ANLC CLASSIFICATION PHOTOGRAPH
- SM Jo-¢"ToPsoil 'anf”, !a’/)‘r sond, dark brown, dry-damp, o ith colbles . 3
sSMm- C%3 TAILINGS: fine fo very fine si ”’ Send, 4'7 fe J“"‘Po hj;,l Prey - “:
"L favy __E
=
cH P-¢ SLIME TAILINGS: Si/ty clay, fan, grey, stecated .. ¢4 yrlla;» E
¢ meict, Seft, hghly photic ’ —]
7' da.k 97"y =
, .
- R.B GP U “kicivng GRounND : Sanc, gcqofl and cobbles 4o "'du.. =
—— dq.* L'.wn, drace o s. ) and f‘"‘y Mou' w:th veofc "§
a R \;7 ud, mere conpse gravel peddish - foouin fente —;
) SHEET | TEST P11 NO.

@ MORR1 S(N-KNUDSEN ENGINEERS. INC.

A MORRIION KNUDIEN COMP

[ or |

T. 8



E—— ad

Tasmﬁn‘. LOG

U iy M e
!',‘T?,"! M4 |

L od
||o. .
'. W J A ’ ! !"E LOCATION JOB NO. TEST PIV NO.
UMT koL |GURNs: SOA TAILIMGS PILE |3885-40| T- g
CMIPAC'W EXCAVATION METHOD SIZE OEGUN ICOMPLETED|GROUND ELEV. | GR. WATER DEPTM JLOGGED BY)
WIREMAN BA<k fo&E Cxl' L e-1-20)C-1- 90 9.5’ M. STOFFEL
oEPTH SAMPLE [GRAPHIC MATERIAL DESCRIPTION REMARKS
I3 NO. L0G AND CLASSIFICATION PHOTOGRAPH
o—':' SM - /,( roP soig C".VQ”Y G II? € "n" w st h rabbles 1o g diam . -—E
._.E J"' k 5'va\ a(n.'- dqu' II, rnn /J _.f
2._;. S::l: I5-45" TAILINGS : very fine s.l/, ::nl, "jH Im.’ .4..,- 4.,,,,, - __j
s :J
=3 , =3
= CH |#5-1'SLimE mum&s:s;n, cloy, highly plastic, dams-moss?, =
= oda. s <
‘—E ' .-‘-g h of r"e' "‘! ‘l. O, —E
E GC 7-8' -14»4 geave Is in q y'l/au /o, ¢ la. ’-n.-,, mafrin .ﬂ:
a—g - R GP |8 ORigvAL GroYND: Zdndy qgeacels with tebllos {9 6" tian:., —5
j_‘ D — "J‘.S' ‘l'.u-n. m.lsf c ay,, l', At mediven - Coqrge 9' alned _.:‘
3 ' z
t0—3 R 9 wet —EJ
E E
12— -
19— -
3 E
’“—3 - 3
7= -
203 E
SHEET | TEST PIT NO.
MORR1 SON-KMJDSEN ENGINEERS. INC. _ | of / T-9
A MORRISON KIUDIEN CONP
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i l”1,
e ol

M,ghm,.l.oc

ik
'l-qo.n.c' . TR TRIEK s AV LOCATION e ¢ pile JOB NO. TEST t:l! NO.
l.“i b (Y - I | 30 ft. Nt of pavement 3885-40 -1
CW'R‘C‘M . El“‘ _l) oN f' . € moum ELEV. | GR. WATER DEPTH [LOGGED BY:
J. Partch Deere 510B Backhoe 3'x12" 5.7 Eerik Rennat
Mt{muﬂllc MATERIAL DESCRIPIION REMARKS
DEPTH "o, | Lo AND CLASSIFICATION PHOTOGRAPH
0 — 0-3" Fine o meodicwryy ¢ Lo ‘. SamA  Iiqh / E
3 XYY forvy - gran :
3 R-1 ﬁ__ dry Ve s/:,‘//’ merst gross roo¢; J y /- '] Thick reco(y )D acs and JOD\""?
1 —;-j‘— \ f"""“&') an( B/nu," 73./,9‘3: b"‘* 5/; o'v" JNr-fnr(' —’
—;‘1 R-2 " - ’f S, /l‘}. 50”0/) """V’/ Inf/'um 6(0“/" --E
2 - GCW . , ) . ’ :
1 morst (o/amp fo wet af '/'/'/4) , 28 ‘23 a //um{ =
= R-_; " :
3 _g— C/°66'P.1f HP 3“0 3 ./irl/nr f('r‘ ' Shra// ror f{ —:
R ST a :
EL :
4_.;:_ —— .-._...’.,A e e e e . . -—E
_é R-5 W - T0O As abaye ; 5/:'3‘/(), coarser | /Jvsgs <
5 __i_ (7“’ .(.I./’ , Dfﬂnje ;l N S{n-'n:'"j —g‘
E ' =
e . S oWTes7 ;
6 —— ™W=¢ - .. . e BE
8 E
g _é NOTE : Hoe o’at rafo (»“A"Ves Ma {err'n{ —-
E s Jlk*“’b?&( ( hof Ne, /uo 7] ,) , /.’h S S"L lg/ :’.(I” -:
10—% To constractian of 4 |, r/J acent Yk veo| i
3 couhf}, roaof
= - SHEET 1ES1 PIY NO..
mRRISON-KNUDSEN ENGINEERS. INC. I or | T -1
A MDRRISON KIDIEN COMP
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P T YA

ESTOPIT LOG

s u: h' ‘ H LOCATION Atowe ROAD JOB NO. TEST P11 NO,
| : gUN ‘ | EAST OF TAILINGS PILE 3885-4o0| T-12
CONTRACTOR ncawmou ntmoo d ETE 3 BEGUN ETED|GROUND ELEV. | GR. WATER DEPTH [LOGGED BY:
tpeoLp - DEVORE SHovee - HAND DVG 2.5x /5" 6-¢-90 J6-4-F0 2.7' M. TTOFFEL
pEPTH PAPLE [CRAPHIC MATERIAL DESCRIPTION REMARKS
NO. LOG AND CLASSIFICATION PHOTOGRAPH
o —E S" SI "' £, ne ‘th “fw eol "'"5 {o 3"(’|4M JQ: k byown ('Q.,. . -34
3 R . ! ’ ’ * X <]
-E_R- wifh roefs {e /7’ =
,____E RN | l' frss %, /’7 e (,,“/,.: lo $"d) . . . __:
g ~ P . . mor . e am., {race of l"""]"":/ g
T:_‘ '“’ "“’ (”‘“U"‘ and C@bl"( i o8 smedivem - coarse - 9:@..9,’ -g
q —J moict, collles 4o 7" d-a--- —
= 2.5 wet 5
63 — ~
3 EBor7om oF jInLe = 2.75/ :
B -
/03 -~
E :
3
-3 X E
g i
) B R I bs
- SHEET 1EST P11 NO.
MORRISON-KNUDSEN ENGINEERS., INC. | or | ).,
A MORR]SON KMIDIEN COMP I Tl -

R X L LR




‘quﬂEII*LOG

MORR1SON-KNUDSEN ENGINEERS. INC.

{ TEIEERE 21 ‘]' WY .“ LOCATION 308 NO, €31 P11 NO.
: ¥ RX Y 'm“:;q‘ :Eg‘b [CTVIGREL ‘(.{I"“ onN . EAST oF TANILINGS PILE [388S5-40| T-/3
"ICONTRACTIOR EXCAVATION M Hstze AEGUN COMPLE TED|GROUND ELEV. | GR. WATER DEPTH [LOGGED Bv:
PARTCH RBACKHOE 13520 | 6-1- 90 | ¢-1-90 a1 & meovnrrreg] M. STOFFEL
oepTH PAPLE[CRAPHIC MATERIAL DESCRIPTION REMARKS
NO, LOG AND CLASSIFICATION PHOTOGRAPH
° R. SM' Fin' S‘c-"' So' If ‘\ol'f‘! 3!¢v’ ’l’ ard ('Oﬁb'fs'r‘unr‘(c', o 6" dian ":._:
——— ML d'\"’ b'ow-\' Jn' F c‘ﬂou’}. m.ls b If _E‘
1 -
-_::3 R GP candy Gravels and cobbles, s thsl . beownr, Sand .3 (Bacie 9oa. -§
"—E — micl, ne fines -
‘% BoTrToM oOF HoOLE : 5 _
68— -
/03] -
"--é -—_:j
3 E
1y~ —
E R
kg | =
- . i
20~ ' —
- SHEE ¥ 1ES1 PIT NO.

[or |

T-13

(A n.e

. et el ~ . =) "Wl e P




bar, TESTLELT. LOG

ALoNe popp

JOB NO. TESY PIV NO,

GR. WATER DEPTH

'.L-L&'!NLM)[‘J | .im gﬁ“*ﬂ > ' ”.L. Lf(l’!c:: I:: rAILINGS PILE 3885-4o| T-/
THCD

LOGGED BV

omnncroa ENCAVATION SI1€ BEGUN ETED]GROUND ELEV.
weon- Devme  |swobec - wawp b 6-Y-90 |¢-9Y-90 /.0’ M.CTTOFFEL
p1n [FAMPLE [RaAPHIC MATERIAL DESCRITION REMARKS
€ N. | Loo - AND CLASSIF 1CATION PHOTOGRAPH
S0 =3 - Silt nd, 30me cliy few roundo.l aravels, reels, dark Lrewnm, vie b =
E R |SM 1 (16 Pzard) ¥ ] “3 _________ 3
4_R | Oor GP | Sandy Groyelc and Cobblrs, poovier, 10 3" diam. L veveded roda., :
- \1. Conr - Jrain ~d sand wel —
":: Vortom orF jInt€ - /75" 3
¥ -3 -
6—3 -
E E
103 =
= i
T T SHLE 1LS1 P11 NO.
mRRlSON-KNUDSEN ENGINEERS, 1INC. | or |/ R L’
A UORRIION KNUDIEN COMP {

-~ ¢ et



T g
'.!L‘_L.'“‘ - o .’iu.o-

. AESLABLT. LOG

e T hoct el ik

ct 00 ale it " R LOCATION ;o * € ¢ . 1EST P11 NO.
I ka7 m“sd Evgoiio | P c ;W et fonce T-l5
CONTRACTOR EXCAVATION METHOD snk ) ‘ocyw + [COMPLETED]GROUND ELEV. | GR.WATER DEPTH [LOGGED BY:
J. Partch Deere 5108 Backhoe | 1., ' [6///70 Eerik R
. .34l q:104 er ennat
sep1n PAMLE[GRAPHIC MATERIAL DESCRIPTION
7 ~no. | Loo AND CLASSIFICATION PHOTOGRAPN
- Y . = - =
__5 R-1 I -2/ 1 S“""(y S'“‘r G"”’",,' 25 % rounded a”up,},/ sut€ace w.th oecCa sinm/ R
e c ’ . ' a ":
1 3 S Q) obbles up fo ¢ ALiameter - 10 & 51/;' cobbles K
£ ) 17e5S  roofs ’ :
4 R2 1
2+~ * =
ELCN I |
3 —?- 272 —TD Sandy Gane'l , ho so/f’ ora,,J,. ~
-g Ry |GW 1ron - stained ""“’/"rcm 7o coarse SanA —
1 "':E" (2070) ; cer b hles ws aboye —f
RS :
“:J 2
) -1~ -
z ' :
E —Z— GWT =5V, E
'3 x E
—: — . e rD = 6 /1 LANEEEE .- TR S e il w, e e e - ”;
=3 -
073 -
E :

MORRISON-KNUDSEN ENGINEERS. INC.

.
-
-
.
-
-

L 1)

115

, 1651 PIT NO.




SRR AR

"‘3' 'l ’ »n“a' m

*V . A
e TESTABIT. LOG

(%] &

(-]

- x

b

1‘ B ML i UMH’«
ECY’ L2l o sl € e LOCATION |5 N of arport [408 NO. TEST PIT NO.
il 778 uhﬂdm %Ki \.l.é?r‘l» 1 ﬁ tk{ M@e‘sjt‘k Cance * n o pite | 388500 | /¢
wmauctoa cmvﬂou k.tuod  §13 ] ucc}n?? COMPLE TED[GROUND ELEV. Gn WATER DEPTH [LOGGED BY1
J. Partch‘ Deere 5108 Backhoe l"‘ xi 612500 230 6 Vs / Eerik Rennat
»epTH [FAMPLE[GRAPHIE MATERIAL DESCRIPTION REMARKS
NO. LOG AND CLASSIFICATION PHOTOGRAPH
_o—'_:‘: o - 5- / S d . -
R an y Gravel| - frace s//¢ , more n Grave( - cobble <ty f{acc ' no 3
) top (Y2, 1S % rownded cobbles up fo| 97258 i
,_7: R-2 GWw 6 ’ i, J:amefer ) Yrteess yoofs 0(,,“," £, _.:
? _g_ 2 a’cPY‘A ) moistT —
3 E_Rs - consioferable (-"/V'.‘:J of K
- slight coursining with depth, Sides of Il
__;_;RJ{ Mmarimum cobble s/ye : 9 Ut
'E R-S ‘E
_E R-€ 5 = TD. As aboye hes S , oran '3
_g_ GW lron S?‘aiuﬁ.J o(au.F “o k/e"l - ) _;
qR-7 . ~—— GWT =¢ Y2 E
7 _.g- —_—|—TD=7 e e —-
:
- E
E
073 I

MORRI SON-KNUDSEN ENGINEERS,

INC,

SHEE T
1 of 1

1EST PIT NO.
1-(6




MATERIAL DESCRIPYION
AND CLASSIFICATION

LOCATION /5 * &Y of airporf]I0B NO. TEST PIT NO.
.. | Fence | N of pile 3885-40 T-17
GROUND ELEY. | GR. WATER DEPTH JLOGGED BY:
Y Eerik Rennat
REMARKS
PHOTOGHAPH

(-, (3, ] F- [ ~N —

~4

-
Q

' l L
“,'unlmtlnnhmln't!'m|z-v'un|uu|unl:mlnu'uulruu-mhm nulnn ndun'mrluu

GWw

(A

Airport Fil{® S,lt) san, “ravel ; stightl)
More Sqn.( $ s/t tlagy e/sewherc , 70 7o
rounodeod cobhles “p te G Aiameter  dry

e . mais

"

= TD As aboye ) :(o'j/\‘ff) coarser,
less s/l ; moiste) u/th o('pf/v , Minos-
toots rFo 4

-—=—-TD= 6’

¥ Arcabtto’ N of Conce was leyefed

Sty 17 “"'(

Bare srave{/sm'/ surface
occasional yeeds anc Jrass

GWT = 5%

/

MORRISON-KNUDSEN ENGINEERS. INC.

SHEET
I or |

TEST P17 NO.

117
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TR Y 3'!"-1“166‘5&-44%“*' vrdr, ..TESTmPIT LOG

PROJECT 1 a1 o 1 Ikb gt Uﬂl'T' ‘12 LOCATION D'*J JOB NO. TEST P11 NO.
AP ““M . R W e'o(Jg of Pi/e 38685-40 T-r8
CONTRACTOR: . XCA A., ON . , ) 3 GROUND ELEV. | GR. NATER DEPTH [LOGGED BYs ,
B. Cadwell(bborer)| Hahd Aad=chvel ||’ x| 6/2{t0| €/2 (40 — Eerik Rennat (on 6/4 /?r')
DEPIN AMPLE [GRAPHIC MATERIAL DESCRIPIION REMARKS
NO. LOG AND CLASSIFICATION PHOTOGRAPH e
0 — .ol . . ; =
Qo | L |07 87 sandy silfy clny swet [ grass and | 4" NE of cenfer of difch
l —é_ - . ‘.)"a ss '—ﬂO"” , P/ﬂSl;( ' "0 (ﬂ(ll'ln L'('“‘l' '. ( fD", ".,ﬂw - , c rj) _..E
E'R .| ct 5% t sand :
HR- ~ o O 2ana . 3 " dee wador - for o :
) _? EE— u_TD Sana’ C(ay weth Jrovrl , s!.sA# yacs P , pastura =
.g coarsvmna vt ofepf’\ 2 i "
3 __é csr‘mun‘edl - FC) 76 lner/ Y 6"0WH {) /ag{,( '—é
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VENDCOR LABORATORY COMPOSITE SOIL SAMPLE
MEASUREMENTS: SIEVE ANALYSIS AND
RADIOLOGICAL MEASUREMENTS
FOR COMPOSITE SOIL SAMPLES <#4 AND >#4 MESH
SIEVE COBBLY SUBSOIL INVESTIGATION
JUNE 1990




ENGINEERS

AND

CONSTRUCTORS

MK-FERGUSON COMPANY

A MORRISON XNUDSEN COMPANY

HEADOUARTERS OFFICE

ONE ERIENEW PLAZA

CLEVELAND. OHIOUS A 44114

PHONE . (216} 523-5600/ TELEX. 985542 REPLY TO: MK-FERGUSON COMPANY
REMEDIAL ACTIONS
CONTRACTOR-UMTRA PROJECT
PO. BOX 9136

. ALBUQUERQUE. NEW MEXICO USA. 87119
August 9, 1990 90-3050-548

My. Mark L. Matthews

Project Manager

U.S. Department of Energy

Uranium Mill Tailings Remedial Action Project Office
First National Bank Building

5301 Central Avenue N.E.

Suite 1700

Albuquerque, New Mexico 87108

SUBJECT: Information on Gunnison requested by TAC
REFERENCE: Contract No. DE-AC04-83AL18796
Dear Mr. Matthews:

This letter is provided to transmit information that has recently
been requested by various persons at the TAC.

Attachment 1 contains laboratory test results for gradations, water
content, specific gravity and absorption for the Disposal Site and
gradations for the pile and subpile area of the Processing Site which
were requested by Paul Darr and Jim Crain.

Attachment 2 contains laboratory test results on Ra-226 and Th-230
for the Processing Site which were requestec by Doug Gonzales.

Attachment 3 contains Estimates of employee numbers which was
prepared by MKES and was requested by Sandy Beranich.

1f you have any questions, please contact John Briggs or Rob Cooney
of my staff at 766-3093.

Sincerely,

MK-F on Company

J.
Proje
JGO/REC/JRB/sls
Enclosure
cc: P. Mann - DOE/UMTRA (w/enc.) bee: R. E. Cooney (w/enc.)
C. Smythe - DOE/UMIRA (w/o enc.) D. R. Sanders - MKES (w/o enc.)
i - TAC/UMTRA (w/enc.) J. R.:Briggs (w/enc.)
4513K . File - EDT (w/enc.)

File (w/o enc.)




~——— Gootechnical Consultants

emi

MKE DOC.3885-GUN-L-09-01094-00

Jnc.

1441 Motor St.
Grand Junction, CO 81505
(303) 242-8968

July 9, 1990

Mr. Eerik A. Rennat

Morrison-Knudsen Environmental Services, Inc.
180 Howard Street

San Francisco, CA 94105

Re: Sieve Analysis
Gunnison, OO

Dear Mr. Rennat:

Enclosed please find two copies of corrected Seive Analysis regarding
above captioned job.

I1f we can be of any further assistance to you, please do not hesitate to
contact this office at any time.

Respectfully submitted,
LINCOLN DeVORE, Inc.

Edward M. Morris
Branch Manager

ID Job No.: 72199-J



PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-2 9 172 - 10’

SIEVE SO1IL y 4 4 S8IBVE ANALYSIS
No. Wt. go Retained Finer =, Soil Wt. gm
PSS EEEEEEESEESEEE SRS EEEEEEESEEESEEEERSR - l 81 3 8 . 0 0
8" 0 100.00% SEEESESSR
7" 0 "100.00%

6" 0 100.00%

s 0 100.00%

e 7363 40.48 $9.52%

3 9603 52.80 47.20%

2" 10568  58.10  41.90%

1-1/72 10649 58.5S 41.45%

1 11523 63.3S 36.65%

3/4 11906 65.46 34.54%

172~ 12631 69.45 30.55%

/8" 13048 71.74 28.26%

o4 13562 74.57 25.43%

¢10 14233 78.25 21.7%%

€20 15081 82.97 17.03%

440 16107 88.56 11.44%

0100 17138 94.23 $.77%

200 17516 96.31 3.69%

"838':"S::.S"...SSS‘.'..-...'...-‘

LINCOL N[ coLorapo: coLoraoo sPrines —
l) ?%\{35% GRAND JUNCTION , PUEDLO ,



PROJECT LOCATION: Gunnison Frocessing Site
SAMPLE LOCATION: T-4 14° Slightly Cemented

SI1EVE SOIL . % % =~ SIEVE ANALYSI1S
No. Wt. gm Retained Finer Soil wWt. gm
e =0 0 100.00% EsssssERs
7" o o 100.00%
6" 6100 34,42 65.58%
sS» 6100 34.42 65.58%
4" 6100 34.92  65.%8% '
3" 61C0 34.42 65.58%
- \
2" 7360 41.83 S6.47% |
1-1/72" 8850 49.93 S0.07% :
10930 61,67 38.33%
374" 11980 67.59 32.41%
1/2" 12870 72.61 27.39%
/8" 13500 76.17 23.83%
%4 14332 BU.BS 19.14%
810 14710 82.9% 17.01%
®#20 18302 66.32 13.67%
40 16129 21.06 B.%4%
#1100 17124 96.61 J.39%
$200 17487 98.64 1.36%

LINCOLN | coLorapo: coLoraDO snmcs—ﬂ
l) DQVORE GRAND JUNCTION , PUEBLO ,



PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-6 12.25°" - 13’

SI1EVE SOIL 4 y 4 SIEVE ANALYSIS
No. Wt. am Retained Finer o= Soil Wt. am

AR R EE R EEEEEEEEEEEEEEEEEERE o 19860.00
8" 0 100. 00% EESEESEER

. 0 - 100.00%2

6" 0 100.00%

S 0 100.00%

4 1591 8.01 91.99%

3 4998 25.17 74.83%

2" 6357 32.01 67.99%

1=-172" 8491 42.75 $7.25%

1" 10684 $3.80 46.20%

374~ 12053 60.69 39.31%2

172~ 13736 69.16 30.84%

3/8" 14515 73.09 26.91%

44 15719 79.15 20.85%

10 16310 82.12 17.88%

$20 17340 87.31 12.692

440 19026 95.80 4.20%

#100 19672 99.05 .95%

$200 19716 99.27 .13%

l)me L N { coLoraoo: coLorapo serings ~

DeVORE | srano suncTion , PugsLO ,
ENAIMEERS X - o




PROJECT LOCATION: Gunnison Frocessing Site
SAMFLE LOCATIDN: T-8 &° - 7'_Int¢rfa:.

SIEVE SOIL % % =~ SIEVE ANALYSIS
No. Wt. am Retained Finer Soil Wt. gm
B L 15300.00
8" 0 100.00% sssuszss=
B A 0 100, 00%

6" 0 100.00%

- =T 0 100.00%
A 0 100.00%
3" 0 o 100, 00%
2" 3700 24. 16 75.82%
1-1/72" 4450 29.08 70.92%

- O S600 36,60 63.430%
374" 6665 43.56 S6.447%
/2" 7420 48.50  51.50%
3/8" 7910 51.70 48. 30%
%4 8710 S6.93 43.07%
810 G250 60.46 39.54%
€20 10176 66.51 33.49%
#40 11299 73.8%5 26.15%
#100 12897 B84.29 15.71%
#2200 13304 86.9% 13.0%%

OLORADO: COLORADO SPRINGS ~ |
RAND JUNCTION , PUEBLO ,
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PROJECT LOCATION: Gunniscn Processing Site
SAMPLE LOCATION: T-10 8 1/2° - 9 1/2' Slightly Cemented

SIEVE SOIL < 4 S1EVE ANALYSIS
No. Wt. gm Retained Finer .Soil Wt., gm
SR e E S S S EEE S S R EEEEEEEEEEEEEESSSER = ."i' '1 7 56 . 0 0
. 8- ] 100.00% SEEEEERES
1~ 0 100.00%
- 67 0 100.00%
S 0 100.00%
4" 0 100.00%
3- 2632 22.39 77.61%
r 3457 29.41 70.59%
1-172~ $586 47.52 S$2.48%
1- 6208 52.81 47.19%
374" 7069 60.13 39.87%
172~ 7682 6S5.35 34.65%
378" 8134 69.19 - 30.81%
Iy 8817 75.00 5.00%
e)0 9285 78.98 21.02%
820 9835 83.66 16.342%
40 10586 90.0S 9.95%
€100 11185 95.14 4.86%
€200 11296 96.09 3.91%

n—LlNCOLN I COLORADO: COLORADO SPRINOS
l_’ DeVORE | erano suncTion . PuEsto ,

PP OUS AP A N



PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-15S

SIEVE SOIL 4 X SIEBVE ANALYSIS
No. Wt. gm Retained Finer = Soil Wt. gm

S EESE St EE S EEESEESEEESESEEEEEESEESSE - 1930 0.00
8" 0 100.00% SESSESEES
7" 0 ©100.00%

6 0 100.00X

S 0 100.00%

4 0 100.00%

3~ 2090 10.83 89.17%

r 2560 13.26 86.74X

1=-1/72" 6570 3¢4.04 65.96%

1” 8720 45.18 S4.82%

374" 10010 $1.87 48.13%

172~ 11600 60.10 39.90%

3/8"~ 12580 65.18 34.82%

sd 14400 74.61 25.39%

sl10 15450 80.05 19.95%

420 16595 85.98 14.02%

240 17840 92.44 7.56%

8100 18771 97.26 2.74%

$200 18953 98.20 1.80%

H_LIN COL N | cororapo: coLorano serings
I™ DeVORE | enano suncrion, puesio,



PROJECT LOCATION: Gunnison Processing Site
SAHPLS LOCATION: T-17 0°* - 2°

SIEVE SO1IL b 4 b 4 SIEVE ANALYSIS
No. Wt. gm Retained Finer = Soil Wt. gm

B EEEE S EEEEEEEEEEEREEESEEEESEESEEEEESER b l 3900 . 00
8- 0 100.00% SSEEEEERERS®
7 0 100.00%

6" 0 100.00%X

-3 0 100.00%

4" 0 100.00%

3 2210 15.90 84.10%

2" 4770 34.32 65.68%

1-172" S650 40.6S $9.35%

) B 6680 48.06 $1.94%

374" 7380 $3.09 46.91%

172~ 8120 58.42 41.58%

3’8" 8560 61.58 38.42%

o4 9734 70.03 29.97%

10 10250 73.74 26.26%

¢20 10849 78.05 21.95%

840 11599 83.45 16.55%

€100 12633 90.88 - 9.12%

4200 13070 94.03 $.97%

“ LINCOLN I COLORADO: COLORADO SPRINGS —
l) DeVORE |erano JuncTion , puEsLO ,
L ENGINEFRS , | o



PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-20 3°

SI1EVE SOIL 4 4 SIEVE ANALYSIS
No. Wt. gm Retained Finer =~ Soil Wt. ga

8" 0 100.00% ssssssass

7" 0 100.00%

6~ 0 100.00%

S~ 0 100.00%

4 7040 34.65 65.35%

3~ 9043 44.50 $5.50%

2" 10050 49.46 S$0.54%

1-1/72" 12350 60.78 39.22%

) 14250 70.13 29.87%

374~ 15228 74.94 25.06%

172 15970 78.59 21.41%

/8" 16630 81.84 18.16%

7] 17520 86.22 13.78%

10 18030 88.73 11.27%

20 18893 92.98 7.02%

440 19585 96.24 3.76%

€100 20117 99.00 1.00%

#200 20207 99.44¢ .56%

1—.: LINCOLN | coonapo: coLoravo serines



PROJECT LOCATION: Gunnison Frocessing Site

SAMPLE LOCATION: 7T-23 2° - 21/2°
SIEVE SOIL % %

No. Wt. gm Retained Finer
SEESSESESSEECSESEEESESSEERESESEEBSESREBEREREES
g ) 100.00%
7" 0 100.00%
6" 0 100.00%
= 0 100.00%
4" 0 100.00%
3" ¢ 100.00%
2" o 100.00%
1-172" 0 0 100.00%
1" = 3.92 96.98%
/4" 82 4.5% 9%, 457
172" 156 8.71 91.29%
/8" 209 11.53 88.47%
"a 258 14,23 8%.77%
®10 315 17.39 82.61%
%20 470 25,92 74.087%
#40 824 4%.37 £4.53%
#100 1299 71.69 28.31%
#200 1420 78.3% 21.6%5%

-

SIEVE ANALYSIS
Soil Wt. gm
1811.90

oo LINCOL N [ cocoraoo: cororavo spaines — ]
l DeVORE | srano suncrion , Puesto,
ENGINEERS
| GEOLOGISTS \

Y



PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-26 ©° - 2°

P 3
-

SIEVE  SOIL % % SIEVE ANALYSIS
No. Wt. om Retained Finer Soil wWt., gm

SRS SRS E R SRS S EESEEEE SR 19973.00

8" ()] 100. 00% SESSESESE

7" < 1060, 00%

& 0. ¢ 100,00%

S" $387 26.97 73.03%

4" 7296 346.53 63.37%

3" 10159 S0.86 4%9. 14%

2" 11576 $7.96 42.,047%

1-1/2" 12422 62.19 37.81%

b 13887 67.88 J2.12%

I/’74" 14306 71,63 28.37%

1/2" 15034 75.27 28.73%

z/8" 16461 82.52 17.38%

*4 17074 8%.49 13.51%

#10 17316 87.70 12.30%

#20 1770% 88.64 11.36%

#40 18572 ©2.99 7.01%

#3100 1982 97.78 2.22%

%200 19697 98.62 1.38%

LINCOL N | coLorapo: coLorapo sPRiNGS —
l’ DeVORE | srano suncrion, PuEsLO ,
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QOLDIY COLDRALS  goud:

L B Adi 274 vam -
BARRINGER LABORATORIES INC. - Dt et Lo
- FAIKS NEVADA 88331
Lo ] 202: 398 4
lbﬁq’ : 23-Jul-90
Helene Langlois "H' -
MX-FERGUSON (Gunnison) * Page: 1
P.O. Box 9136 Copy: 2o0f 3
AlbBuguerqué, NM 87118 Set : 1
Attn: T~ Feceived: 19-Jun=-90 15:19
Project: Gunnison PO #: 3050-511-10004 1006

Sanple Type: Soil MAhod Fof
Ra=226 Error Th-230 Error

Total Total
—Banmple Ia ____ _pCi/g 20* _pCi/g 20+
GUN~S$S-0001~T-3~CELL 54 4. 200 210
GUN=8S5-0002-T=3-CELL 27 23. 103 24 A\
GUN-5S-0003-T-3-CELL 15 12 116 24
GUN=35~0004-T~4-CELL IT0 $16 P
_GUN-85-0005-T-4-CELL 20 23 16 22
GUN~S5-0006-T-13~CELL 130 =210 62 23
GUN~-SS-0007-T=-13~CELL 3.7 20.9 19 =22
GUN-8S-0008-T-13~CELL 7.5 1.3 39.23
GUN=SS=0009-T-13~CELL 9.6 1.5 16 22
GUN-S55-0010~-T-13~CELL 5.4 21.2 17 22
GUN-SS=0011~T-15-CELL 2.8 20.9 30 22
GUN-S8-0012-T-15~CELL 4.1 21.0 102 =4
GUN=-88-0013=T-15~CELL 2.4 20.8 ¥y 24
GUN=S8S-0014~-7T-15~CELL 2.7 20.8 105 %4
GUN-88-0015~-T-15=CELL 3.8 1.0 210 210
GUN~-SS-0016~T-20~CELL 120 210 62 23
GUN~$5-0017-T-20~CELL 8.7 21.4 7.6 £1.2
GUN-SS-0018~-T=20~CELL 4.5 21.1 3.4 20.8
GUN-85-0019~T-21~CELL 7.8 1.4 6.5 21.1
GUN-§§-0020-T7-21~CELL 19 22 21 22
GUN-88$-0021-T-21~CELL 1.9 20.7 4.6 20.9
GUN-S§-0022~T=-22~CELL 3.8 20.9 2.3 20.7
GUN-88~0023~T-22~CELL 2.1 20.7 0.9 20.5
GUN-§§-0024~T-22~CELL 4.6 21.0 1.1 20.5
GUN-88-0025~T-23~CELL 2.0 20.7 1.4 20.5 -
GUN-85-0026-T-23~-CELL 1.3 20.6 1.1 20.5
GUN-8S-0028~T-24~CELL 1.3 20.6 1.4 20.5
GUN=§S-0029-T-24~CELL 1.5 20.6 0.7 20.4
GUN-8§S-0030-T-25-CELL 3.4 21.0 2.5 20.7

ALVvANCED TECHAIQUES AND Ny UMENTATION FOR TrE CARTH SCIENCEL
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Helene Langlodis
MK=FERGUSON (Gunnison)
P.0O. Box 9136
Albuguergque, NM 87119

BARRINGER LABORATORIES INC.

WXO w ¢°w a.F . IS
CC.DIn CO.CAAL: [ > ]
POt 2823V Cr

S DAV AL w21
Poacy ntvaga 8ie)-
Lo )

903 Wl V85D
' €-Jul-%0
Page: S
Copy: 2 of 2
Set @ 2

. Attn: Received: 19-Jun=§C C6:4¢
¥roject: Gunnison PO #: 3050-511=19004 §005 -
JOb: _ 902623F _Status:  Firsl

Sanple Type: 8ocil
- 2.26%
Sieve Analyais 1 (G)
Sacple Id 1 of tot . uE,

. . . A6 2 22 23,
GUN~SS=2001-T2~-SFL (Passiny Fraction) .-gx.’ 22 ﬁ
GUN=§5-0002-T4~SPL 20 T6 -
GUN-55-0003-T6-SPL 237-p = 5%
GUN-5S-0004~T8~-SPL s 27 ~.
GUN=$S=0005-T10=SPL W, gi 17 xa,>
GUN-§6-0006-T183=SPL RV 25 Y
GUN=55-0007=-Ti7=-SPL - O 40 S°
GUN=S5-0008-T20-SFL \\;g
GUN=8S=0009-T23=SPL @s.
GUN-55-0010-T26~5PL a2
GUN-SS-0C01-T2-SPL!Ncn=fFassing Frazticn) 78
GUN-35-0002>T4-SPL 80
GUN-55-0003-T6-SPL D D) 77 o
GUN~SS-0004-T8-SPL \r_k’*' " 73 [3oY
GUN-SS-0008-T10-SPL e~ ol ) 83
GUN=SS5-0006-T15=SPL P 75 -
GUN=-§S-0007-T17=SPL "’ €0
GUN=S$S=0008=T20=SPL ) 80 o
GUN-SS-0009-T23~SPL < . 15 -
GUN=SS=0010-T26-SPL C:.A o xe," v/ 78 > )0

Y | Py 2
'Qb Ay 4 0/‘3" \/c"}
/t 7 L 4'},-;’ ,z/
o _






WA LD DY 1V ve

TR R

B0 v €% v, Ll
GOLERN €L LOP DS L o ]y

rudut 730 777 188?
) BARRINGER LABORATORIES INC. s D war STE 18
:;IN::( Nevaha |7m,,y,::-:
23-Jul-9%0
Hielane langloils
MX-FERGUSON (Gunnison) Page: 2
P.0. Box 9136 copy: 20f 3
Albugquerque, NM 87119 Set 1
Attn: Received: 19-Jun-9%0 15:i5
Project: Gunnison PO #: 3050-511-10004 #006
Jobs:  902621E . sgatus:  Final
sarple Type! goil
Ra=226 Error Th-230 Error
Total Total
garple 1d pli/g 20% *
GUN-§5=0031~T-25~CELL 1.2 20.6 1.2 20.5
cun-ss-oosz-r-zs-czgp 1.3 20.6 0.8 =0.4
GUN-SS-OOBBOT-26-CELL 0.9 0.5 0.6 20.4
GUN-85-0034-T-20-LELLL 1.3 0.0 0.8 20.4
GUN-SS-OO35-T-26-CELL 1.5 20.6 0.8 20.4
GUN-88=0036=-T-27-CELL 1.0 20.5 0.8 20.4
GUN-SS-OO37-T-27-CELL 1.3 20.86 1.3 20.5
GUN=SS=-0038-T-28=CELL 3.6 21.0 4.3 20.9
GUN=S$S=-0039-T=-28-CELL 2.3 £0.9 1.4 20.5
GUN-55-0040-T~-28~CELL 2.9 *0.9 2.1 *0.6
CUN-S5-0041-T=1~-CELL 1.7 20.7 93 4
GUN-85-0042~-T-1=-CELL 3.1 0.3 58 23 \
CUN-8S-0043-T-1-CELL 1.3 20.6 7.7 21.2
GUN=SS~0044-T=1~CELL 3.8 21.0 240 210
GUN=-85-0045-T-2~-CELL 2.5 20.8 83 24
GUN-88-0046~T~-2~CELL 6.6 *1.3 190 210
GUN-33-004?-T-2-C2LL 4.0 1.0 6L 234
GUN-88-0048~-T-2-CELL 6.4 21.2 51 13
CUN-8S~0049=T-2~CELL 5.4 21.1 $4 23
GUN-5S=0050-T-5-CELL 4.6 21.0 69 13
GUN-85-0051-T~5~CELL 8.3 21.4 $5 23
GUN-88-00%2~-T-6~CELL 1.0 $0.5 2.6 20.7
GUN-88-0053=T=¢6~-CELL 1.4 20.06 1.0 20.5
GUN=SS-0054=T=6-CELL 1.0 20.5 1.9 20.6
GUN-SS.OOSS-T"S.CBLL 105 20-6 009 20-5 °
GUN~SS-0056~T~7-CELL 2.2 20.7 74 24
GUN-SS=0057-T-7-CELL 4.4 21.0 92 %4
GUN=55-0058=T~7~CELL 4.1 21.0 32 2
GUN=SS~-0059-T=7=CELL 2.5 £0.8 a1 22
GUN=SS-0060-T=-8~CELL 3.2 20.9 140 210

AJVENCED TECHNIQUES AND NSt RN

EhTLTION FOR InE EAmTH SCENCES




BUM W bIN Ve Sunk AL
GOLEEN COLOALDY 80301
”me et 1393: 277100

BARRINGER LABORATORIES INC. e DEvmG wav. SE 1
o el
23=441-90
Helene langlois
MK-FERGUSON (Gunnison) Page: 3
P.0. Box 9136 Copy: 2 o0f 3
Albugquerque, NM 87119 Set : b
Attn: Received: 19-Jun-9%0 15:19
Project: Gunnison PO §: 3050-511-10004 #006
Job: _ 902621F Status:  Final
Sanple Type: 80il
Ra-226 Error Th-230 Ezror
Total Total

—Sample Id4 __ pCi/g 20% _pCl/g 20%
GUN-SS~-0062-T-9-CELL 2.1 0.8 73 24
GUN=§S=-0063~-T-10~-CELL 2.3 0.8 99 %4
GUN~$S=-0064~-T=10~-CELL 2.9 0.9 103 24
GUN=§S5-0065-T-10~CELL 8.4 1.4 22 22
_GUN-SS=-0066-T-10-CELL 0.4 20.4 $.2 1.0
GUN=-8§§-0067-T-11~-CELL 21 %2 21 22
GUN-S5§-0068-T-11~CELL 3.6 £0.9 3.0 0.8
GUN~SS~-0069-T~11-CELL 2.5 20,8 2.1 20.%
GUN-S§-0070-T-11-CELL 3.7 1.1 68 13
GUN-SS-0071-T-11-CELL 3.6 1.0 130 =10
GUN-SS-0072-T=12~CELL 29 23 14 22
GUN-SS=0073-T-12~-CELL 25.22 11 21
GUN-S8-0074=-T=12~-CELL 4.6 1.0 1.7 0.6
GUN=S5=-0078~T-14=-CELL 2.0 0.8 2.2 20.7
GUN-S§-0076=T-14~-CELL 0.8 £0.8 0.7 20.4
GUN-88-0077-T~16-CELL 2.8 20.8 2.2 20.7
GUN~-SS-0078-T-16-CELL 1.4 20.6 1.0 20.5
GUN=88-0079-T-16-CELL 1.0 20.5 1.5 20.6
GUN-$8-0080~-T-16~-CELL 0.8 20.5 0.7 20.4
GUN-SS-0081~-T-16~CELL 1.6 0.6 7.7 21.2
GUN-SS-0082-T-16~-CELL 2.2 20.7 80 4
GUN-£8~0083-T~-16~CELL 2,7 £0.8 58 23
GUN=SS=0084~-T-17=CELL 2.1 20.7 1.5 20.6 A
GUN-88-0083~-T=-17~CELL 19 22 12 21 .
GUN~-$8-0086~T-17~CELL 2.2 20.7 2.3 10.7
GUN=SS5-0088-T-17-CELL 1.4 20.6 1.8 £0.6
GUN-8S8-0085-T-18~CELL 1.4 20.6 1.7 20.6
GUN=SS~0090~-T-18~-CELL 4.9 1.1 1.0 20.5

ADVANRCED TECHI  OuEY Bv1) 1vstl M, VMENIATION COR THE SAMIm SCIENLEY



OO W 8T~ AVE SUITE 3N
GOLLEN. SLLOARLE [ LE L

PNt 1302 232-1002
B BARRIAYGER LA BORATORIES IA,(.Z 1455 .Dt M.u'r. way, SWTE 18
;u‘;:.i" Hrvane 89, ::r.':;
23-Jul-%0
Eelene langlois
MX=FERGUSON (Gunnison) Page: 4
P.O. Box 9136 Copy: 2 of 2
Albuguergue, NM 87119 Set : p |
Attn: ' Received: 19-Jun-96 15:18
Project: Gunnison PO #: 3050-511-10004 #006
Job: 902621 status:  Final

sanple Typa: 8cil
Ra-226 Error Th-230 Error

Total Total
— Semple 14  _pCisg 20+ _DCi/g 20*
GUN-8§$-0091=T=-19~CELL 8.3 1.4 37 23

ADVANCED 1eCrNIOUES AND INRSTRUNMENTAT: SN FOH Tne EARTH SC:tnCleS



BARRINGER LABORATORIES INC.

Helene Langlois
MK-FERGUSON (Gunnison)
P.O0. Box 9136
Albuquerque, NM 87119

00 W 6Tr Ave  SuTe 30
GULEEn, LOLUMNDY  B020Y
PuONE. 1303: 277 1487

1455 DEMING WAY. SUITE 13

STANKRS NLvaDA ABe
PitUne - (Lo R ]
23-Jul=-90
Page: 1
Copy: 1 o0f 3
Set 1

Attn: Received: 21-Jun-90 10:20
Project: Gunnison PO #: 3050-511-10004 #0207
Job: ~ 902644E status:  Fipal

sample Type: Soil

Ra-22G6 Error

Total
—Sanple Id  _pCis/g 20%
GUN-SS~0092=T=19 13 22
GUN=§5-0093-T-8 2.4 20.8

ADYVANCED THECmINICUES AN

Th-230 Error
Total

~RCisg 20*

130 %10
200 210

INGTERUKMEN i AYTION EOR THF RARTH SCIENCES



ENGINEERS

AND

CONSTRUCTORS

MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

HEADQUARTERS OFFICE

ONE ERIEEVIEW PLAZA

CLEVELAND OHIOUS A 44114

PHONE (216)523 5600- TELEX 985542 REPLY TD  MK-FERGUSON COMPANY
REME DAL ACTIONS
CONTRACTOR UMTRA PROJECT
PO BOX 9136

: ALBUOUERDUE NEW MEXICOUSA 8711y
October 9, 1990 90-3050-719

_Mr. Mark L. Matthews

Project Manager

U.S. Department of Energy

Uranium Mill Tailings Remedial Action Project Office
First National Bank Building

5301 Central Avenue N.E.

Suite 1700

Albuquerque, New Mexico 87108

SUBJECT: Requested Data for Gunnison Site

REFERENCE: Contract No. DE-AC04-83AL18796

Dear Mr. Matthews:

As per request from the Gunnison Design Planning Meeting on September
19, 1990, please forward the amended Barringer Report and test pit
logs T-1 through T-28 to Doug Gonzales, and the test pit logs L-1
through L-14 to Paul Darr.

If you have any questions, please contact John Briggs or Rob Cooney
of my staff at 766-1667.

Sincerely,

rguson Company

J. N9. am
Prdject Director

JGO/REC/JRB/sls
Enclosures

cc: D. Leske - GRJ (w/o enc.)
R. Rager - TAC/UMIRA (w/enc.)
@ T%ouzrici = TAC/UMTRA {w/enc.)
P. Darr - TAC/UMTRA (w/enc.)

4692K



MKE DOC. 3885-GUN-R-09-01202-00
| 18000 . 8ih Ave.
BARRINGER LABORATORIES INC. Geiden, Colorado 80401
Phone. (303) 277.1887
PAX: (303) 277-1609
TELECOPY TRANSMITTAL
TO!

DATE: —2-17]

WE ARE SENDING ___fi__ PAGES.

.-
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;é7/17/90 15:08 303 277 1689 BARRINCER

' @ee2

s W AV e W

GULOEN COLUAADD 9080y

[ Lo ] €303 379 1889
PARKS NEvaDA 90431
Lal- & RO 241 1.0
16-Jul-90
Helene langlois
MR~-FERGUSON (Gunnison) Page: b
P.0O. Box 9136 Copy: 1ot 2
Albuquergue, N¥ 87119 set ¢ 1
Attn: Received: 19-Jun-90 08:46
Project: Gunnison PO §: 3050-511-10004 €005
Job: _ $02623F __Status: Final

ANZINDED REPORT

Sample Type: soil  'Teee™

AS Pb
: _SBample Id —kgsa __ __ua/g
GUN-SS-0001-T2-SPL 9 1/4'-10'(Pas.Frac.) 124 8
| GUN=55-0002-T4-SPL 14°' 175 24 »
! -. GUN-55-0003-T6-SPL 12.25'-13! 9.7 4 ¢
: GUN-85-0004~T8~SPL 6'=7" 89 16
_GUN=88=0005-T10-SPL 8.5'~9.5" 10.3 10
T GUN=-5BE-0008~-T15-5SFL O-¢' 2.4 9
GUN=85=0007-T17=-SPL 0=2' b ' 5.8 14
GUN-$5-0008-T20-SPL 3' 7% 1.2 4
GUN=§5-0009-T23=SPL 25° 1.4 9
GUN-55-0010=T26-SPL 0<2' 1.3 6
GUN-S$S§-0001=T2=SPL § 1/4'-10'(Non-Pass) |' 7.1 4 o
GUN=S5-0002-T4-SPL 14° 24.1 5
GUN=§8-0003-T6-6PL 12.25'-13" \' 5.9 5
GUN=S§S=0004~T8=SPL 6'=7"' U 378 4
GUN~-55-0005-T10-SPL 8.5'~9.5' 2.4 2
" GUN=55-0006-T15=8FL 0-2°' 1.2 3
GUN-85-0007-T17-SPL 0-2' 1.2 4
GUN=88-0008-T20~-SPL 3°' 6.2 1c
GUN=$5-0009~T23=SPL 25°' 1.1 4 )
GUN-8§8$=-0010-T26-SPL 0-2' 0.8 5 '

Se Ra-226 Errxor
Total
__Sapple Td ua/g ¢
GUN-58-0001-T2-8PL 9 1/4'=10'(Pas.Frac.) <0.1 4.6 21.0 W
GUN-88S-0002=T4-SPL 14°' <0.1 4.2 21.1 X
GUN-88-0003=T6~SPL 12.25'~13' <0.1 1.4 20.6
. GUN=88=0004=78~-8PL §'-7°' <V.1 4.0 21.0
GUN=-58-0005~-T10-SPL 8.5'~9.5" <0.1 3.0 £0.9




Helene Langlois
MK-FERGUSON (Gunnison)
P.O. Bay 9136
Albuguerqus, M 87119

7790  15:09 T303 277 1689 BARRINGER

»

BARRINGER LABORATORIES INC.

@eo3

Uy e unw
COLDIN. COLONADD 00401
MmOt 2031 277 1087

V38 DEWMG wAvY, ST 18
WARKS. WEVADA 80431
tont: 1700 388 180

16-Jul-90

Page: 2
Copy: 1 ef 2
Set ! 1

Attn: Received: 19-Jun-90 08:46
Project: Gunniwun PO #: 30350-3511-10004 $00S3
Job:  902623F Status: = Final

AMENDED REPORT
sample Type: Soil

Ra~-226 Zrror

Sample Id —kgsg . _pCl/g 20
GUN=SS=0006-T18-SPL 0«2 <0.1 2.5 0.8
GUN~-S6-0007=T17=SPL 0-2"' <0.1 14 22
GUN-85-0008=T20-SPL 3' <0.1 6 0.6
GUN=SS~-0009-T23-8PL 25 <0.1 0.8 £0.5
GUN-$8-0010=T26-5PL 0=2' <0.1 1.3 0.6
GUN=S§S-0001-T2-SPL 9 .1/4'=10"' (Non-bPass) <0.1 1.2.20,6 <~14
GUN-SS-0002-T4~-SPL 14" _=<0.1 3.2 $0.9 s
GUN-SS~«0003=T6-SPL 12.25'=13" <0.1 1.3 20.6 ‘?"
CUN=8S-0004-T8~SPL 6'=7" <0.1 1.5 0.6 /.
GUN-85-0005-T10-SPL 8.5'=9.5" <0.1 1.5 20.6
GUN-S5-0006=T15=SPL 0-2"' <0.1 1.2 20.6 .ol
GUN-88=0007-T17-SPL 0=2' <0.1 2.0 £0.7 V',
GUN-§S-0008-T20-SPL 3! <0.1 1.0 0.5 <!'?
GUN-8S-0009-T23-SPL 25°' <0.1 1.3 20.6
GUN=SS=0010-T26=-SPL 0-2' <0.1 3.2 $0.9

Th-230 Errcr The232 Error

Total Total
Sample Id pCi/g 20% _pCisg 20%

GUN-55-0001-T2=SPL 9 1/4'-10'(Pas.Frac.) 180 210 1.2 £0.6
GUNeSS-0002-T4-SPL 14° 78 £4 0.9 £0.5 s
GUN-S§-0003-T6-SPL. 12.25°'-13" 1.1 20.5 1.1 £0.5 <"
GUN-8S-0004-T8=SPL 6'~7" 180 $10 1.8 20.6
GUN-88<0008=T10-SPL 8.5'=9,5" 120 210 1.9 £0.7
GUN-88-0006-T15=5PL 0-2"' 3.7 20.8 1.4 0.6
GUN=-83-0007=T17=8PL 0-2' 18 23 0.8 20.5
GUN-55-0008=T20~SPL 3' 1.1 #£0.5 0.9 20.5
GUN-8$$-0009-T23-SPL 25" 1.3 20.5 1.2 0.6

b | n &n g X k| a Y 3

GUN=~SS-0010=T2£=SP1. N=2?



. 17119 15:10 «30e3 277 1689 BARKINCER 2eoq

19208 W 8T AVE. SUTTE 300
GOWEIN. WOWARALOD 00401
Nt 303 5779447

BARRINGER LABORATORIES INC. e

SPARKS, Nt VADA -
PNt 098 388 1198
16-Jul=90
Helene langlois
MX-FERGUSON (Gunnison) Page: 3
P.0. Box 9136 Copy: 1 o0of 2
Albuguerque, NM 87119 Set : b §
Attn: Received: 19=Jun-90 08:46€
Project: Gunnison PO 4: 3050-511-10004 §005
Job: _ 902622F —status: Final

AMENDED REPORT
sanple Type: Soll
Th~-230 Error Th-232 Error

Total . Total
Sampie J1d pcizg 20+  _pCi/Q 20°

GUN-SS-0001=T2=SPL 9 1/4°'-10"'(Non-Pass) 0.5 0.4
GUN-8§5-0002-T4-SPL " 14" A 1.1 20.8
GUN-§S-0003=T6=SPL 12.25'-13" Tkl 1.0 0.5 ¢l
GUN=SS-0004-T8~SPL 6'=7" L 1.5 20.6
_GUN=SS-0005=T10=SPL—8+5+=5.5" 1,4 0.6
GUN-5S-0006-T15-SPL 0-2' - : 1.1 0.5 ”
GUN-85-0007-T17-SPL 0-2' y @9 1.2 %0.5 1.2 20,6 oAb
GUN-5S-0008-T20=-5PL 3' » 5 0.5 20.4 0.7 0.4
GUN-85-0009-T23~SPL 25' ~ - #¢ 0.9 20.8 0.9 0.8
GUN=-S5-0010-T26-SPL 0-2' , o v 1.8 20.5 0.6 20.4

LV K=40 Error K-40

Tots] Total Total

sSample 1d _ug/g_ pcisgl) 20¢  pCi/g(2)

GUN-§5-0001=T2=SPL 9 1/4'-10'(Pas.Frac.) 56 4.0 22.9 1.3
GUN-85-0002-T4-SPL 14 2 0.0 6.6 1.0 ..
GUN=SS=0003~-T6-SPL 12.25'~13' 48 37 %3 1.3
CUN-§5-0004~T8-SPL- 6'-7' 46 47 23 2.3
M-mmn:igbrs .5'=9.5" _2s 3 1.8
GUN-55-0006=T15-SPLU=2" 1.1 44 237 1.8 -
GUN-$5-0007-T17-SPL 0-2' 6.1 31 24 1.9% mle
GUN=§5-0008~T20~-SPL 3' : 2.0 28 3 1.4
GUN-§8-0009-T23-5PL 25°' 1.5 25 13 1.6
GUN=-5S-0010-T26=SPL 0=2" 1.8 24 23 _——
GUN-S5-0001=T2-5PL 9 1/4'-10'(Non-Pass) 9.8 25 23 1.0
GUN=S5-0002-T4-SPL 14' 40 26 23 1.9
GUN-8S-0003-T6-SPL 12.25'~13"' 20 30 23 1.6
GUN-S§§-0004-T8-5PL 6'=7" 4.8 29 23 :;;

GUN=8§§-0005-T10-8P ! ! 6.3 A0 _+3




Helene Langlois
ME-FERGUSON (Gunnison)
P.0. Box 91236
Albuquergue, NM 87119

Attn:
Prodect! cunnison

Jobi __902623F

BARRINCER

BARRINGER LABORATORIES INC.

Received:
PO §: 3050-511-10004 4008

GUN-8S8-0008-T20~-SPL 3°

GUN-SS-0009-T23-SPL 25°'
GUN=-88-0010=T26-SPL 0-2'

AMENDED REPORT
Sample Type: 804l

Total Total

Sagple IQ 4979 pCisg(l) 20¢ pCisg(2)

GUN-S8-0006-T15-SPL 0-2'
GUN-S88=0007-T17=-8SPL 0-2'

bo 0 Pub b §S
L
SOOI

@2 oes

000 W @7« AVE . W TC 00
GOLDEY. COLORADD  gueth
Lol '] 0P 7119987

68 DEVING WAY. 3u.TC %
WARS nivada 80y
L

L. H. - F R
d6=Jul=-90

Page: 4

Copy: 1 of 2

Set b §

19=Jun-90 08:46

Status: Final
Erzor K-40
Total
31 23 1.6
36 23 2.0
33 %3 1.9
ag 3 1.6
3y 23 1.8

(1) Note: As determined by gamma spectrotcopy. Although an attempt
vas made to determine the extent of interference from
Ra~=226/Radon 222 within the Potassium=40 region of
interest, problems were encoutered with these sanmples.

These results are the best availasble from our detection
equipment and existing procedure. There is some doubt

as to their accuracy.

(2) Note: As determined by UCP and the ratio X-40/K = 0.0118%.
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<us, NM 87119

ML Ol Nl war T g g
WPsacy Nivapa Bire)
PrOni ROCE 7RLK

€-Jul-30

Page:
Copy: 2 of
Set :

Ve

attn: Recoived: 19-Jun-$C CE:4¢
Froject: Gunnison PO #: 3050-511-19004 §0035
}<H 26220 Stetwe:  Firs)
sanple Type: seil
Si{eve Analyeis

—sSarple 1d L of tot.ws,
GUK=SS~0003-T2-SFL (Passing Fraction) 22
GUNe§S5~0002+T4~SPL 20
GUN-88=0003-T6-SPL 23
GUN~-S5~0004~T8~-SPL 27
GUN=88=0005-T10-SPL (jZ;)
GUN-£8-0006~-T15~-SPL 2%
GCUN=58=0007=T.i7-SPL 40
GUN=§S=-0008~-T20-SFL 20
GUN=88=0009~-T23~SPL S
GUN=~58-0010-T2¢~-5PL 23)
GCUN-85-0001~-T2-SPL(Ncnh~rassing Fracticn) 278
SUN~§S-0002-T4-SPL 80
SUN=5§5-0003-T6~-SPL 27
GUN~SS~-0004-T8~-8SPL 73
GUN-8S~0008-T10-SPL 83
GUN~SS5=0006-T15-SPL 75
GUN=~8§S-0007-T17=SPL 60
GUN=SS=-0008=-T20~=SPL 8c
GUN-SS~0009-T23=SPL as
GUN-S5S-0010-T26~-SPL 78

LRI LA %4 [} e .8 = . 8 ete o ¢ 8 tost tol"m gy .(NCE
o e’ ~lmciecamder—— | ¥ wovX

o @“ e e e T Ny NG’ Ny NS J




ON-SITE RADIOLOGICAL MEASUREMENTS OF 1-FT
DEPTH INCREMENT SOIL SAMPLES <#4 MESH SIEVE
COBBLY SUBSOIL INVESTIGATION
JUNE 1990




o MK-FERGUSON COMPANY

AMORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC. ﬂ

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _(m7a” /(:/ prS A

GRID COORDINATES: > /7
. DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: &-=- Zc
COUNTED COUNTED Y TIME SAMPLED: -

- DATE SEALED: & «-2¢
ELEVATION MWET ==z /122 * 12%& _2.0  _<€« TIME SEALED: _—scc
#i57-25"" DRY  7-43-%0 [20] 752.5 _I.5 S€ee) WET WEIGHT: 22 3

_ UNEQUILIBRATED _ DATE OPENED: ==.-=- 2=
SAMPLE ID: <x-z> - co#- EMANATION _0.25 BIHE gPENED: Y
ATE RESEALED: 2,370
RSO REVIEW WA- TH-230 93 TIME RESEALED: _/j/32
/ DRY WEIGHT: 623
DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED: =--—>-
COUNTED COUNTED BY DATE SEALED: ¢-¢- %¢
WET MEIGHT: = == ~~
ELEVATION WET === ~¢ _//23 /173.S 4 DATE OPENED: -~ /_'7-,r

== -&° DRY 7-J39c _Jz02 127 _2.3
UNEQUILIBRATED

C et -23- O EMANATION —0.0(

RSO REVIEW /’{//“

TH-230 .

—ew

TIME OPENED: c30
DATE RESEALED: 2—/’-_7[‘
TIME RESEALED: _//32.
DRY WEIGHT:

i

DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: - D- >%¢>
COUNTED COUNTED BY DATE SEALED: ¢-<- 20
WET WEIGHT: - =~ -
ELEVATION WET =2 2% [[3% es.S _ .1 SEw/ DATE OPENED: *[o2s >«
Gorw o225 DRY 7370 Jel9 1343 L. SE€¢ TIME OPENED: 7= =<
unzquxuaamn DATE RESEALED: 2-73-%
ez ({'f/ EMANATION D72 TIME RESEALED: /732
DRY WEIGHT: 53%
RSO REVIEW "’% TH-230 2.7 _
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: & - =- 5¢
COUNTED COUNTED BY DATE SEALED: ¢-</-7C
WET MWEIGHT: c-‘-_'_‘__-"_,:
ELEVATION MWET =--2- 5t 22&5‘7 3 (o _SE«<)  DATE OPENED: >——=- 2t
&.&.5° DRY ‘7_./_ﬂ' L0 SE)  TIME OPENED: <=
UNEQUILIBRATED DATE RESEALED: 2-/3-72
Cemens -c20y  EMANATION _g’_?i; TIME RESEALED: s /32
M / DRY WEIGHT: 5c3,
RSO REVIEW 4 /% TH-230 24
- CS PROCEDURES e
EALTH PHYSI R )
ua/'zs'»/ets'l PAGE NO- 619-4




MK-FERGUSON COMPANY

AMORRISON XNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: M_LZM&M

GRID COORDINATES:

- DATE  TIME ~ FUNCTION PCI/gm COUNTED OATE SAMPLED: _(-2-%
COUNTED COUNTED 8Y TIME SAMPLED: -
DATE SEALED: 4.o/d0
zn.mnou WET _2-/2-% _y_zf_ @y_z _ /2.8 - _sé&o TIME SEALED: 7SO
DRY 21390 _42/8 4‘; Sz’ WET WEIGHT: 2
~ UNEQUILIBRATED DATE OPENED: 2250
SAMPLE ID: 4pu-SS-0oy S EMANATION 32 ;gg :gsuioé
SEALED: 2-/3%0
RSO REVIEW M TH-230 _&2 TIME RESEALED: _y/4/2
7 DRY WEIGHT: S5
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _(G-/-40
'COUNTED COUNTED BY DATE SEALED: _G-o-50 y
: WET WEIGHT: Sgo-Yf
ELEVATION WET Z-1290 N0 39,91 _ 4.8 S&¢Y _ DATE OPENED: _—-/2-90
L0-//1" DRY 23490 _J2/9 _489.¢ 3.2 _SG) TIME OPENED:
UNEQUILIBRATED DATE RESEALED: 7-/3-90
bun-SS-00%/t EMANATION 0.S2 ;{;tugs’%uo: _ﬂgﬁz
GHT:
RSO REVIEW W/ TH-230 _/%0
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-/-F0
COUNTED COUNTED BY DATE SEALED: 4--92
WET WEIGHT: _sz-&./
ELEVATION WET 7-/2F0 o8 24140 2 __SEL) DATE OPENED: _2-72-92
1/-2/-5° DRY 2-13-90 _/2s5) 9284 _ 1.8 $Fe) TIME OPENED:
uuequmsmsn DATE RESEALED: 7-73-90
6un-S8-00 ¢4 EVANATION _OL2 ;;csugsg?t.sn: Y2
GHT: _. 530
RSO REVIEW W/i TH-230 &0 —
DATE TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: D
COUNTED COUNTED BY DATE SEALED: <490
. WET WEIGHT: .
ELEVATION WET 1290 _[SD_ _33K.0 _4_[_ ﬁ% DATE OPENED: _2-/2-70
2-/2.5' DRY 2-739 3 2221.3% — .0 TIME OPENED: _ /530
- UNEQUILIBRATED DATE RESEALED: Z7-/3%D |
b60N-83-00Yg  EMANATION £2,3¢ TIME RESEALED: 2
DRY MEIGHT:
RSO REVIEW _FaZ, TH-230 _57/ ' -
12328 CS PROCEDURES i l
ALTH PHYSI ;
oa,zS/er H PAGE NO-  019.4




MK-FERGUSON COMPANY ~ CHEM-NUCLEAR SYSTEMS, INC.

A MORRISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: P o e P X odundd s d
GRID COORDINATES: 7=

- DATE  TIME ° FUNCTION PCI/gm COUNTED
‘ COUNTED COUNTED BY

ELEVAT!ON WET =22
2 -5 DRY 7—/;-90 /3oo 22 ;3
“= " UNEQUILIBRATED
SAMPLE ID: G ex-35 -22 ¢ ENANATION 0:.32

RSO REVIEW "4;/; TH-230 _ 5S¢

DATE SAMPLED: & -~ %<
TIME SAMPLED: _—
DATE SEALED: &-v-%0
Té¥EH§EALED: s=sco
N GHT: &o2.é5
DATE OPENED: Z-—2-s2
TIME OPENED: 53O
DATE RESEALED: 7-/3-90
TIME RESEALED: _/24%
DRY WEIGHT: s42

DATE TIME FUNCTION PCl/gm COUNTED
) : BY

COUNTED

ELEVATION WET
DR

Y
UNEQUILIBRATED
EMANATION

RSO REVIEW TH-230

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:
DATE OPENED:
TIME OPENED:
EALED:
TIME RESEA
DRY WEIGHT:

DATE TINE FUNCTION PCI/gm COUNTED
N BY

ELEVATION WET

DRY
UNEQUILIBRATED
_EMANATION
RSO REVIEW TH-230

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:

DATE OPENED:
TIME OPENED:

TIME RESEAL
DRY WEIGHT:

DATE  TIME FUNCTION PCl/gm COUNTED
UNTED COUNTED BY

ELEVATION HET

DRY
UNEQUILIBRATED

EMANATION
RSO REVIEW TH-230

————

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:
DATE OPENED:
TIME OPENED:
OATE RESEALED:
TIME RESEALED

\\\\HH AT TERR TN

1332
HEALTH PHYSICS PROCEDURES
04,/25/89




MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MORRISON KNUDSEN COMPANY

-

CELL EMANATION SAMPLING LOG |
PROJECT/SITE NAME: _m».-wv/fayo,;ou
GRID COORDINATES: -3 |

. DATE  TIME ° FUNCTION PCI/gm COUNTED OATE SAMPLED: & Z%0
- COUNTED COUNTED BY  TIME SAMPLED: _ —

. DATE SEALED: & 752
ELEVATION WET ZS2f0  _o25] ¢ 31105 812 <f«)  TIME SEALED: -=oo

=57  DRY 2:/3-90 _efos. _/56S9 _ 223 __SE«) MET MEIGHT: zo8

b O UNEQUIUBRATED DATE OPENED: ==ZZ 7o
SAMPLE 1D: guw-3S-exo EMANATION _0.S0O TIME OPENED:

> 4 PA DATE RESEALED: Mz-/s-%
RSO REVIEM -L&- TH-230 200 TIME RESEALED: cros

DRY NEIGHT: 573

DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED: €/ dy
- COUNTED COUNTED BY CATE SEALED: Vol 7 <

' WET WEIGHT: &25%2ca
ELEVATION WET ZTfe prs2 Lok 2.8 __Stw  DATE OPENED: 72/2_290

g.<--2° DRY 2:23-%0 _ofo7 fovs/ (2.8 __SE«)  TIME OPENED: ng,s

UNEQUIL1BRATED DATE RESEALED: 7-/3 95
bow-55- 0002 EMANATION _0-38 TIME RESEALED: £72/%
DRY WEIGHT:
RSO REVIEW ,Z// T .TH-230 _/03
_ DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: €%
COUNTED COUNTED BY  DATE SEALED: €%

MET WEIGHT: Trt ¥ pom

ELEVATION WET 2222 oR00  p8%7 _ /Sl _S&4) DATE OPENED: ZZz /0
A2 - 25" DRY 7-/3%c o8 . 7/38 /7 S &« TIME OPENED: o5/2
UNEQUIL1BRATED DATE RESEALED: _2—/3-%¢
SV -$$-0003 EMANATION _0.38 TIME RESEALED: _&72v5

DRY WEIGHT: cr2
RSO REVIEW %—% TH-230 s

DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED:
COUNTED COUNTED BY DATE SEALED:
WET WEIGHT:
DATE OPENED:

ELEVATION WET

DRY TIME OPENED: _
UNEQUILIBRATED DATE RESEALED: ____
: EMANATION TIME RESEALED: ____
DRY WEIGHT: -
RSO REVIEW TH-230 —
13328 - - JREV NO. 1
HEALTH PHYSICS PROCEDURES PAGE NO.
04/25/89 019-4




MK-FERGUSON COMPANY

A MOARISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

PROJECT/SITE NAME: gz rad S S o sons

CELL EMANATION SAMPLING LOG

ELEVATION WET

GRID COORDINATES: =¥
) DATE  TIME ° FUNCTION PGI/gm COUNTED DATE SAMPLED: S-3/50
< COUNTED COUNTED BY  TVIME SAMPLED: _—
. DATE SEALED: &-9-90
ELEVATION WET ==2F2/90 _0%oy ° /.7 _% TIME SEALED: <00
25 -5 7 DRY -/1-90 _D8/5 “o/58 240 WET WEIGHT: == 5
- UNEQUILIBRATED DATE OPENED: =z
SAMPLE 1D: -3 EMANATION _0.29 TIME OPENED: of;2
DATE RESEALED: 7-/3-92
RSO REVIEW _ﬁuf/t TH-230 9/ TIME RESEALED: ©2¢5
7 DRY WEIGHT: 543
ODATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: =% /¢
COUNTED COUNTED BY DATE SEALED: (-¢-%0
. , WET MWEIGHT: €3=2.%
ELEVATION WET ZZ2/%0 o808 /0¢850 /6.9 _S€w DATE OPENED: 7-22-98
AT-25° DRY  2-73-90 _pR22. _ 89972 __ 7.7 _<=+«J. TIME OPENED: o0fz¢/
UNEQUILIBRATED DATE RESEALED: 7-/3-%0
buw-$5-0005 EMANATION _O.2/ TIME RESEALED: 0775
/ DRY WEIGHT:
R0 REVIEW _ Yol e TH-230 /6
7/
DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED:
NTED COUNTED BY DATE SEALED:

WET WEIGHT:
DATE OPENED:

TS

ELEVATION WET

DRY
UNEQUILIBRATED
EMANATION
RS0 REVIEW TH-230

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
_EMANATION TIME RESEALED:
GHT:
RSO REVIEW TH-230
DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:
OUNTED COUNTED 8y DATE SEALED:

MET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
TIME RESEALED:
DRY MWEIGHT:

T

13328
HEALTH PHYSICS PROCEDURES
04/25/89

REV NO. 1

PAGE NO. 019-4
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MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME:
GRID COORDINATES:

T /g—‘ A STONS

>z =

ELEVATION WET

DRY
UNEQUILIBRATED
. EMARATJON
RSO REVIEW TH-230

Z¥mwrevce 77 DATE  TIME ° FUNCTION PCi/gm COUNTED ODATE SAMPLED: G- =- o
T’ COUNTED COUNTED BY ;}#E :é:mo: —
- - LED: &o-F2
ELEVATION WET =22z [//59 324 g.% S/ TIME SEALED: _=seco
z-s6” ORY 7390 _/30] zg,z S _ 43 _<fuJ WMET WEIGHT: s¢3. 35
UNEQUILIBRATED DATE OPENED: Z-—= %o
SAMPLE 1D: Soe-55- o5 EMANATION _0.2¢ TIME OPENED: =30
/ DATE RESEALED: Z-/3-70
RSO REVIEW _Faulfle  TH-20 _ 69 TIME RESEALED: /2¢/%
7 DRY WEIGHT: Sz
DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: <-=- 9o
COUNTED COUNTED BY  DATE SEALED: &-¢-90
: WET WEIGHT: <=z=
ELEVATION WET =22 214 79557 _/2. S&) DATE OPENED: =--3- %0
L 27" 3:} UIL;?B.}{A?I’EDZO /325 40363 _70.8_ __SE<J TIME OPENED: =520
Q DATE RESEALED: 2-/3-90
Enw-=5-ocxr  EMANATION 0,24 TIME RESEALED:
4{457 _ DRY WEIGHT:
RSO REVIEW -4,’,/' TH-230 =
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
o NTED BY  DATE SEALED:
WET WEIGHT:

DATE OPENED:
ME OPENED:
DA :
TIME RESEALED:
DRY WEIGHT:

DATE  TIME

COUNTED

FUNCTION PCI/gm

ELEVATION WET

DRY
UNEQUILIBRATED
EMANATION
RSO REVIEW TH-230

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:

‘DRY MWEIGHT:

SOOI T

13328
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MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: //TRA [ bownssons

GRID COORDINATES: 7-C
| DATE  TIME ~ FUNCTION PCI/gm COUNTED DATE SAMPLED: ¢-2-90
COUNTED COUNTED BY TIME SAMPLED: _ -
. DATE SEALED: 2-+-90
ELEVATION WET  72/2-96 /223 - _45%S _p_%_ _4&)  TIME SEALED: _—=oo
125-72.25 " DRY 2:43-90 _/33S _Y89L _ 0.8 §F«/  NET WEIGHT:  &5./)
UNEQUILIBRATED DATE OPENED: 2-/2-90
SAMPLE ID: _(>UN-SS-0053  EMANATION =2.07 TIME OPENED: =20
DATE RESEALED: _7-/3-90
RSO REVIEW Sl e TH-230 __ /.0 TIME RESEALED:
7 DRY WEIGHT:
. DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-2-90
COUNTED COUNTED BY DATE SEALED: &-/~90
WET MEIGHT: 5393
ELEVATION WET 272D 216 _789.% /.S _<SEu  DATE OPENED: -/2-90
1225-143° DRY 21390 _[324 357 __ 0.7 _SE« TIME OPENED: =30
UNEQUILIBRATED DATE RESEALED: 2-/3-%
bul-SS- 0052 EMANATION 2.5/ TIME RESEALED: _/3/0.
/ / DRY WEIGHT: 527
RSO REVIEW »-4/’/ TH-230 2.¢ seWaon
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-2-90
COUNTED COUNTED BY DATE SEALED: & &-%¢
WET WEIGHT: S3/.2
ELEVATION WET ~ 2-2-90 225 ev92 _ /2 <&  DATE OPENED: —-/2-%0
/325,375 DRY 27390 3700 __p.K. _S&J TIME OPENED: s 30
UNEQUILIBRATED DATE RESEALED: 7-/3-
&uu-SS-005Y  EMANATION 0.43 TIME RESEALED: _323
DRY WEIGHT: 90
RSO REVIEW ,@7 ¢ f TH-230 /.9 ;
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-0-0
COUNTED COUNTED BY  DATE SEALED: ¢-&£%0
ELEVATION WET 2290 z.zg%. . XA &) 'ETE"HW: &2-.7?
z.% DATE OPENED: 2-/2-9%
/8S-A° DRY 2-/3- X sx.5 _/. EZ'-'Z TIME OPENED: 530
UNEQUILIBRATED DATE RESEALED: Z-73-90
LUN-SS- 0055 EMANATION _0.37 TIME RESEALED: _/323
. DRY MEIGHT: %5/
RSO REVIEW _Faadt TH-230 0.9 —
1332B REV NO. 1
HEALTH PHYSICS PROCEDURES LTIy
04/25/89 019-4
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@ W e o b O E WS REy -

A MORRISON KNUDSEN COMPANY

@MK-FERGUSON COMPANY

 Des s

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE WAME:  woMrRA [auwanson

GRID COORDINATES: 7-7
- DATE TIME ° FUNCTION PCl/gm COUNTED
| COUNTED COUNTED 8Y
ELEVATION WET 71290 4329 * /3046 _2.5 _S&
v Ld / DRY '/3’ ‘32: _m Z sa
uusqumamzo
SAMPLE :0: Sua-SS-2>S% = EMANATION _2.35°

DATE SAMPLED: _6-2-90

TIME SAMPLED: -

p{ATE :E:LED: G-o-Fo
INE LED: «sSszO

WET WEIGHT: 52375

DATE OPENED: 2-72-90

TIME OPENED: /530

DATE RESEALED: 2-/3-90

RSO REVIEW W/‘ TH-230 _ &9 TIME RESEALED: /323
7 DRY WEIGHT: So3
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _&-2-70
- COUNTED COUNTED BY DATE SEALED:  o-o-%
: WET MEIGHT: _S3&.77
ELEVATION WET 7-12-90 4337 3t89& 4.% S€c) DATE OPENED: _=2-/2-90
/13-73.S" DRY 2-/3-%0 4352 _2272. . SEw/ TIME OPENED: _ /530
UNEQUILIBRATED DATE RESEALED: _2-/3-%

(rUN-SS- 0057 EMANATION _0.38 TIME RESEALED: _Z33¢/
DRY MEIGHT: _S52
RSO REVIEW /{/4 TH-230 22
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: (-2-90
COUNTED COUNTED BY  DATE SEALED: &-¥—90
WET WEIGHT: sz 7
ELEVATION WET 2-/2-9p /23360 _3.3 ) DATE OPENED: _2-/2-90
/3.5-/4.5" DRY 243 % % 28,6 22 ﬁ TIME OPENED: _/S¥5
UNEQUILIBRATED DATE RESEALED: ~2-73-92
bun-SS-2058 EMANATION _0.3¢ TIME RESEALED: _/33¢
pa DRY MEIGHT: sod
RSO REVIEW —#’é TH-230 22
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: 270
COUNTED COUNTED BY  DATE SEALED: _6-¢%0
WET WEIGHT: 5222 3
ELEVATION WET 272-%0 (300 494929 _2.8 g« DATE OPENED:  _2-72-70
M.S-£5’ DRY ¥ LYl .L(.ii_? “ 20 _S&o TIME OPENED:  _AJ3%3
= UNEQUILIBRATED DATE RESEALED: 22390
bUN-85-005T TION 0.2¢ ;;’,“.'g‘izﬁ#““‘ 733
ﬁ :  _S20
RSO REVIEW {A‘ ™-230 _/ ' —
1328 SICS PROCEDURES el
HEALTH PHYSICS PROCE -
04/25/89 PAGE NO-  019-4




MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC. &0

AMOARISON KRUDSEN COMPANY

CELL ENANATION SAMPLING LOG
PROJECT/SITE NAME: __L/27.7ors S cnrson
GRID COORDINATES: - =

DATE ~ TIME ° FUNCTION PCI/gn COUKTED OATE SAMPLED: & %o
z COUNTED COUNTED BY  TIME SAMPLED:

. DATE SEALED: —7
ELEVATION WET ~—=z2%2 /902 ° 43.2 2 7 55/  TINE SEALED: gﬁ-o
_&-Z° DRY 24390 _ 707 Yok 2 _ 1.8 _SEg) MET HEIGHT: Cxw.c»
.UNEQUILIBRATED DAYE OPENED: >-~7 %
SAMPLE ID: Son/-ar-ooco EMANATION D 22 TIME OPENED: /5535
/ / DATE RESEA'"D: >-/3- 90
RSO REVIEW -'A;,& TH-230 74D TIME RESEALD: /33

DRY WEIGHT: &0

DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: <-4~ %o

COUNTED COUNTED BY DATE SEALED: (. 75-90

WET WNEIGHT: —es.2

ELEVATION WET "2 % /o/4/ 22635 3.0 SEL’  DATE OPENED: >--=-%0

==’ ORY 7/3-90 Azz¥ _(£335 _2.4p _SEJ TIME OPENED: /S¥5

UNEQUILIBRATED DATE RESEALED: 2,350
Gt o5 oorx EMMATION 0,28 TIME RESEALED: _/50Z
DRY WEIGHT: 37
RSO REVIEW _AJ?{Z_ TH-230
; - o —_—
DATE  TYIME . :i.' 0 . '1\ o 0 =:. uAMPLED:
OUNTED counm . .. JEALED:
: . IGHT:
ELEVATION WET _‘ /'4 23 o """k’ L PENED:
DRY . .-~ 1PENED:
UNEQUILIBRATED ; “°*.¢°“,?““° ~s eF.. -ESEALED:
NAT (% < ~ S A T 1 3
gk~ S
RSO REVIEW hﬁ;-_ns-. i Py | \:
T / o ~
DATE  TIME nsz 'm‘ 'mm "LHTID {r. SAMPLED:
COUNTED COUNTEQ e T g e "¢ SEALED:
) o ' - ' .lGHT-
ELEVATION WMET R ANl s QPENED:
DRY e T Yiv OPENED:
UNEQUILIBRATED D ST T T L. - AESEALED:
EMANATION TIME RESEALED:
DRY WEIGHT:
RSO REVIEW TH-230
13328 URES P ~ |REV NO. |
HEALTH PHYSICS PROCED -
04/25,89 PAGE NO- 019-4




MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC. 40}

A NMORRISON XRUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: __ Lo rers S vmesoas
GRID COORDINATES: > < 9

FLSEOTIT 77 DATE TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: - s
- COUNTED COUNTED BY TIME SAMPLED: ~ -

. DATF SEALED: G-¢~p2
ELEVATION WET Z=>-% /397 ° s204.Y/ SE«)  TIME SEALED: _—=ceo
&-2° DRY 7-/3-70 7

2./
[-& S&J MET MEIGH!: =&~ 3

UNEQUILIBRATED DATE OPENED: -2 %o
SAMPLE 1D: Gen-55 -28&, EMANATION 0,28 1‘1‘?5 gpgnzo: —45_;-5'
DATE RESEALED: /390

RSO REVIEW Jé{/‘% TH-230 _EB¥ TIME RESEALED: 473“15

DRY WEIGHT: S5YS

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED: & -A~52

COUNTED COUNTED BY DATE SEALED: ¢g-¢-%
' WET WEIGHT: ce3

ELEVATION WET -2 %2 J (éoz.z /.7 S&«) DATE OPENED: >--o-%¢
P-s0’ PRY 2-/3F0 Zﬁ“ T _[.S Sz TIME OPENED: _Z= o

UNEQUILIBRATED DATE RESEALED: 7-/39%
Evr-s5- O06 2 EMANATION _0.24 TIME RESEALED:
DRY WEIGHT: js’: ff
RSO REVIEW /—-ﬁjz TH-230 _ 23

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
ED COUNTED 8Y DATE SEALED:
WET WEIGHT:

ELEVATION WET DATE OPENED:

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
. EMANATION RESEALED:
RSO REVIEW TH-230

DATE

TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
COUNTED BY DATE SEALED:

[T LT

MET MWEIGHT:
ELEVATION WET DATE OPENED:
DRY TIME OPENED:
UNEQUILIBRATED
EMANATION
DRY WEIGHT:
RSO REVIEW TH-230
13328 REV NO. 1
HEALTH PHYSICS PROCEDURES PAGE NO.
04/25/89 019-4




@Mx.rsnsusou COMPANY  CHEM-NUCLEAR SYSTEMS, INC.

& MORRISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: 277274 [y onson
GRID CODRDINATES: > /0

Taracomce 47 DATE  TIME ° FUNCTION PCl/gn com‘rzn
> 5 COUNTED COUNTED

ELEVATION NET 7—/2. ®o0 /40 &g77 SEAJ
e.s- 25 0 70092 7??2 ""‘7/. =27
UNEQUILIBRATED

SAMPLE 1D: &ex-25 - €cé3 EMANATION 0.2

RSO REVIEW _ Mot W20 93

OATE SAMPLED: &-2- %o
TIME SAMPLED: -

DATE SEALED: ¢-¢-90
TIME SEALED: —=co
MET MEIGHT: ==>-¢ %
DATE OPENED: Z-~2-Fc
TIME OPENED: /.-; I:
DATE RESEALED:

TIME RESEALED: _M
DRY MEIGHT: &08

DATE TIME  FUNCTION PCI/gm COUNTED
~ COUNTED COUNTED BY

ELEVATION WET 7 P ’o 18458

sz.5- 2 " DRY Eﬁ% :Z&'
UNEQUI!.IBRATED

G on-55- o0 ¥ EHANATION

RSO REVIEMW /J/ TH-230 /03

DATE SAMPLED: &-=2-2<¢
Dg E .'E:EALED é-g—io
MET WEIGHT: &23.3»
DATE OPENED: 7 -£2- %
TIME OPENED: S s
DATE RESEALED: Z/3-90
TIME RESEALED: /X
DRY WEISHT:

DATE TIME FUNCTION PCI/gm COUNTED
COUNTED COUNTED 8Y

ELEVATION WET - 2.5 1Y/ J252 0.7 Ew

ps-s2 DRY 74370 “§720 _0.9 _S&
UNEQUILIBRATED
G ow-a5-o006> EMANATION —0.2%

RSO REVIEW /// TH-230 _R7

DATE SAMPLED: &-2- %2
DATE SEALED: _G-«/-90
MET MEIGHT: &2 Zo®
DATE OPENED: Z<=2- Fo
TIME OPENED: =525~
DATE RESEALED: Z./3-%0
TIME RESEALED:

DRY MEIGHT:

- DATE TIME  FUNCTION PCl/gm COUNTED
COUNTED COUNTED BY

ELEVATION WET 7-/.7-;4 s /, é J 3 Esu/

RS- 73 72° DRY 7 /

DATE SAMPLED: &-2- %2
DATE SEALED: G--20
WET MEIGHT: €22
DATE OPENED: Z-==-20
TIME OPENED: 5 2%

UNEQUILIBRATED DATE RESEALED: 7-/3-30
Glre-35-0066 EMANATION _Q_‘L TIME RESEALED:
ORY WEIGHT:
RSO REVIEW TH-230 g.2 —
3332 REV NO. 1
04/25/8 HEALTH PHYSICS PROCEDURES FAGE NO. 10




MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

o

CELL EMANATION SAMPLING LGG

RSO REVIEN %é/’/é-

TH-230 2./

PROJECT/SITE NAME: _uMTRA wsSoA)
GRID COORDINATES: 7=/
- DATE  TIME ~ FUNCTION PCI/gm COUNTED DATE SAMPLED: 4-/-90
COUNTED COUNTED BY TIME SAMPLED: _ — _
DATE SEALED: £-%90
ELEVATION WET -12~ /722 ° %% __S€w TIME SEALED: —“=oo
‘| 0=/ DRY ~/ L2435 Z: SE€«/ MET NEIGHT: (34.0
UNEQUILIBRATED DATE OPENED: 2-2-90
SAMPLE ID: 4ua-SS- 0067 EMANATION D.27 TIME OPENED: —=-ps
DATE RESEALED: 2-/3-%
RSO REVIEW -47’4 TH-230 EY TIME RESEALED: /35S
DRY WEIGHT: oo7
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: -
. COUNTED COUNTED BY DATE SEALED: &-&-90
' WET WEIGHT: §52.2.
ELEVATION WET 7-712-90 /Y23 /9. 33 SEw  DATE OTENED: 2-22-90
1-2'  DRY /30 /937 3./ SEd  TIME OPENED: sz
UNEQUILIBRATED DATE RESEALED: 2-/3-%
Luw-SS-00L§ EMANATION _O./3 ;ms RESEALED: /3SS
\ RY WEIGHT: 55D
RSO REVIEW %{4 TH-230 3.0
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-/-70
COUNTED COUNTED BY DATE SEALED: &-4-70
WET MEIGHT:  £/¢.7 o
ELEVATION WET % / /S8%.1 2.6 £«  DATE OPENED: 7-22-%
2-3' DRY -/3- % [23RS _ 1. ¥ @ TIME OPENED: ==
UNEQUILIBRATED DATE RESEALED: z-/3-%0
bun-55-0069  EMANATION _D.2Z TIME RESEALED:

DRY MEIGHT: 455

DATE TIME  FUNCTION PCI/gm coumn DATE SAMPLED: 6-/-0
COUNTED COUNTED DATE SEALED: £-7-%
ELEVATION WET 2 2625 ‘JE}E"S.‘,S’.IE.; wﬁ‘& *
3-¢°  PRY - fri‘:ﬂé ’_"IL—E :%.E TIME OPENED:
UNEQUILIBRATED DATE RESEALED: Z-/3-9%
6un-55-0070 EMANATION 0.3/) TIME RESEALED: ﬁ
. DRY WEIGHT:
RSO REVIEW -{/Z TH-230 3 1 S
- S PROCEDURES e
IC .
042 S/BS*EALTH PHYS PAGENO. o .




A'K-FERGUSON COMPANY

A R ORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: uMreA [/ Lvun Sor

GRID COORDINATES: 7=
DATE TIME ° FUNCTION PCI/gm COUNTED
COUNTED COUNTED Y
ELEVATION WET -9 /39 - A/SC _2.5 2%
¢-5° DRY 73-90 J4SZ _SUHO _l.Z_ ﬁz
UNEQUILIBRATED
SAMPLE 10: gua-Ss-eoz]  EMANATION _0.S0O
RSO REVIEW oW /g TH-230 _/30

DATE SA¥?LED: &-/-F¢

TIME SAMPLED: _—

DATE SEALES: &-v-%0
TIME SEALED: ~=co
WET MEIGHT: &37.9 ¥
DATE OPENED: 7-/z-90
TIME OPENED: = vs—
DATE RESEALED: 2-/3D
TIME RESEALED: /</03
DRY WEIGHT: 70

DATE TIME  FUNCTION PCI/gm COUNTED

UNTED COUNTED BY

ELEVATION WMET
DRY

UNEQUILIBRATED
EMANATION

TH-230

RSO REVIEW

DATE SAMPLED:
DATE SEALED:
WET MEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
TIME RESEALED:
Y WEIGHT:

T

DATE
UNTED

TIME

FUNCTION PCl/gm COUNTED
COUNTED BY

ELEVATION WET

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:

DATE OPENED:

T

ELEVATION MET

DRY
UNEQUILIBRATED
. TION
- RSO REVIEW TH-230

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
. EMANATION TVIME RESEALED:
RSO REVIEW TH-230
DATE  TIME FUNCTION PCI/gm COUNTED ODATE SAMPLED:
COUNTED COUNTED 8y DATE SEALED:
MET WEIGHT:

DATE OPENED:
TIME OPENED:
DATE RESEALED:
YIME RESEALED:
DRY WEIGHT:

[T

13328
HEALTH PHYSICS PROCEDURES
04/25/89

|REV NO. 1

‘ucc HNO. 019-4
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MK-FERGUSON COMPANY

A MOARRISON KNUDEEN COMPARY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _um puNISON
GRID COORDINATES: T-/2
DATE  TIME " FUNCTION PCI/gm COUNTED
COUNTED COUNTED BY
mvmon WET 7-/2-90 /z.ﬂ//
o-/ _ DRY 2=/3-90 —57'
unzoumamso

SAMPLE 1D: 4uu-S5-2072 EMANATION 2.50

DATE SAMPLED:
TIME SAMPLED: _ -

DATE SEALED: &-4/-90
TllllE SEALED:
2 WET WEIGHT: 522.8
DATE OPENED:
TIME OPENED:
DATE RESEALED: 2-3-2

ELEVATION WET

DRY
UNEQUILIBRATED
. EMANATION
RSO REVIEW TH-230

RSO REVIEW W 74  TH-230 7Yy TIME RESEALED: /%03
7 : DRY WEIGHT: 537
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: ¢-¢-%0
COUNTED COUNTED BY DATE SEALED: &-9-%
WET WEIGHT:  &77.2
ELEVATION WET 2-12-90 1442 %56 245 Sféﬁ DATE OPENED: 7-72-%
[-2.25' DRY >-73-90 /%0/] 2/d " & TIME OPENED: s o5
UNEQUILIBRATED DATE RESEALED: Z3-2
n-SS- 0073 EMANATION _0,2% ;mz RESEALED: Mz/g
RY WEIGHT:
RSO REVIEW -J,f/ﬁ TH-230 /v
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-%-
COUNTED COUNTED BY DATE SEALED: Z-'j‘t- 2
WET WEIGHT: 7./ %
ELEVATION , "IET -/2~?o //4 7 / 7 S£«)  DATE OPENED: z-/Z-%
2.28-2.5' 0 Y /39 SEcJ_ TIME OPENED: —= ==
Lusoumamso DATE RESEALED: 77390
bun-SS-007y _EMANATION _2./7 ;IHE RESEALED:
RY WEIGHT:
RSO REVIEW Aﬁl}/& ™20 _ /7
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
TED COUNTED BY  DATE SEALED:

WET WEIGHT:

DATE OPENED:
TIME OPENED:
DATE RESEALED:
TVIME RESEALED:

13328
HEALTH PHYSICS PROCEDURES
04/25/89

REV NO. 1

o.
PAGE N 019-4




@MK-FERGUSON COMPANY  CHEM-NUCLEAR SYSTEMS, INC.

A S20RRISON KNUDSEN COMPANY

CELL EMANATCN SANPLING LOG
PROJECT/SITE NAME: MMM
GRID COORDINATES: 7-73

- DATE  TIME ° FUNCTION PCI/gm COUNTED
COUNTED COUNTED

a.mnou WET 7-/2-70
p-1" DRY % _zz.‘i_ ﬁ

] unsouxuamzn
smuz 1D: Sua)-SS-000&G  EMANATION _O-3)

RSO REVIEW Ao 2 TH-20 _@2

DATE SAMPLED: &-/-76
TIME SAMPLED: _ —
DATE SEALED: Eo
TIME SEALED:
:ETE'S;E:T: _2_/_7;{*
ED: 0
TIME OPENED: _o0§24
DATE RESEALED: 7-/3-70
TIME RESEALED: _©O7¢S
DRY WEIGHT: 553

DATE  TIME FUNCTION PCI/gm COUNTED

_COUNTED COUNTED BY
ELEVATION WET 12-% o817 W3S 3. _SEX
J-2' ORY 7390 _O83[ _/3/8C _ 3.0 I,
UNEQUILIBRATED
HON-SS-0007 EMANATION 0./8

RSO REVIEW %/ / TH-230 /9

DATE SAMPLED: _&-/-F©
DATE SEALED: Ma
WET WEIGHT:

DATE OPENED: _zLZ.—?o
TIME OPENED: _/S3©
DATE RESEALED: Z2-/3-70
TIME RESEALED: _072¢5
DRY WEIGHT:

COUNTED COUNTED BY
ELEVATION WET 2290 O2/7 22%.3 _43 _Sew)
2-2.5" DRY 1=

27590 pisz. 12226 _2:3
UNEQUILIBRATED
bV -8S-000% _EMANATION _0.¢7

RSO REVIEW /Jj/é TH-230 _39

DATE TIME FUNCTION PCI/gm COUNTED .

DATE SAMPLED: _4&-2-70
DATE SEALED: /70
WET WEIGHT: s3Z
DATE OPENED: _2-/2-90
TIME OPENED: _/530
DATE RESEALED: z ~/390
TIME RESEALED:

DRY WEIGHT: _,532.

DATE TIME  FUNCTION PCl/gm I:OUNTED
COUNTED COUNTED

ELEVATION WNET _‘z;g-fo L7
I-¢" ORY % _'_17% :%
- unequxuamso

bun-55- 0007 EMANATION _©2:37

&S0 REVIEW /"7‘% T™H-230 _ /5

DATE SAMPLED: _&-/40
DATE SEALED: _& /72
WET WEIGHT: S¥&.2
DATE OPENED: Z-/2-92
TIME OPENED: _4559
DATE RESEALED: _z__‘?o
TIME RESEALED: _Of%/S
DRY WEIGHT:

an——

13328
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04/25/8
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A BOARISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/ (TE NAME: __ £22.77r# /G cwarson/

GRID COORDINATES: 7 - 7=
DATE  TIME ~ FUNCTION PCl/gm COUNTED DATE SAMPLED: 6_/‘/2?6
- COUNTED COUNTED 8Y TIME SAMPLED:

] DATE SEALED:
ELEVATION WET S2F2/%c 0828 ° 26917 4.0 S/ TIME SEALED: —oeco

ot

£ 57 DRY 72-43-90 23l _ 377 SEw)  WET WEIGHT: & 76.5
UNEQUILIBRATED DATE OPENED: 72/:2 o
SAMPLE ID: Guw-SS-00/0 EMANATION Q.I§ ;‘l‘!‘lg gPENED' L3230
o ESEALED: Z/%-90
RSO REVIEW W,ﬁ TH-230 17 TIME RESEALED: _o%/S

DRY WEIGHT: 038

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
UNTED COUNTED BY DATE SEALED:
WET WEIGHT:

ELEVATION WET DATE OPENED:

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION TIME RESEALED:
RSO REVIEW TH-230 I

o

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
UNTED COUNTED BY DATE SEALED:
WET WEIGHT:

DATE OPENED:

ELEVATION WET

DRY TIME OPENED:
UNEQUIL1BRATED DATE RESEALED:
. EMANATION TIME RESEALED:
1GHT:
RSO REVIEW TH-230

DATE  TIME FUNCTION PCl/gm COUNTED ODATE SAMPLED:
NTED COUNTED BY DATE SEALED:
HET WEIGHT:

ELEVATION WET DATE OPENED:

DRY TYIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION _____ . TIME RESEALED:

EIGHT:

RSO REVIEW TH-230
12328 CS PROCEDURES [ el
PHYSICS PROCED .
oa/zS/a!a"l EALTH PHYS c PAGE NO-  019-4




MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _va17RRA [/ buwasor)

GRID COORDINATES: 7-7</
- DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: ¢&-¢-90
COUNTED COUNTED BY TIME SAMPLED: _ —
DATE SEALED: & -o-%
tmmon WET /2% /6/57 97288 _ /& _SEW TIME SEALED: —=co
-/’ DRY - -_ = ___=— "MET MEIGHT: erd
UNEQUILIBRATED DATE OPENED: -2 %o
SAMPLE ID: 4uwn-SS- 0025  EMANATION __—— ;u;g gggr{am: s
. DA ALED: 2-/2%
RSO REVIEW -—4’/& TH-230 2.0 TIME RESEALED: _——
DRY WEIGHT: _—
$ Faneo leax JesT
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-¢-%0
COUNTED COUNTED BY DATE SEALED: g—<-%0

ELEVATION NEY =-r2-52 _L‘Zﬁ_

7

1-22" DRY 7-73-90 __/5/0
UNEQUILIBRATED
Eow-55- co?é EMANATION —0.39
RSO REVIEW %{/2 TH-230 0.7

WET WEIGHT: 7

:

DATE OPERED: “Z--2.7o
TIME OPENED: ~S#=—
DATE RESEALED: =%/2-90

TIME RESEALED:
DRY WEIGHT:

DATE TIME

FUNCTION PCI/gm
NTED COUNTED

ELEVATION WET

COUNTED
BY

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:

DATE OPENED:

T TR

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
. EMANATION TVIME RESEALED:
RSO REVIEW TH-230
DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
TED COUNTED BY DATE SEALED:

WET WEJGHT:

ELEVATION WET DATE OPENED: _
DRY YINE OPENED: _____
UNEQUILIBRATED DATE RESEALED:

. EMANATION INE nsse*uo: _
[ (] : —
RSO REVIEW TH-230
13328 EALTH PHYSICS PROCEDURES el
ALTH PHYSI = NO.
04/25/83.’ PAGE NO. 0 4
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MK-FERGUSON COMPANY

A MORAISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NANE: _ £ ra® /G emmnsons

GRID COORDINATES: 7= S5
] DATE TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: &-/ v
- COUNTED COUNTED BY TIME SAMPLED: —
. DATE SEALED: ¢&-v-90
ELEVATION WET “--2-%0 - /558 2‘5 <fw)  TIME SEALED: oo
o-7"  DRY 2-/3-90 ﬂﬁo 753 __ /. sE10 MET MEIGHT: =76 . #
UNEQUILIBRATED DATE OPENED: >>-/2- #¢
SAMPLE 1D: gvw-SS-oo// EMANATION _0-36 TIME OPENED: =32
) DATE RESEALED: 7/3-90
RSO REVIEW Z—d’é TH-230 30 TIME RESEALED: _08/S .
DRY MEIGHT: 524/
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: €-~- P©
COUNTED COUNTED BY DATE SEALED: ¢-«/-92
WET WEIGHT: —re=e ="
ELEVATION WET 7—/-?-'0 as,’,g_ DATE OPENED: ==>-»2
-2 DRY - 2%923 'Z 5% TIME OPENED: =532
uusquxuamzo DATE RESEALED: _7-/392
OUN-SS-00/2 EMANATION TIME RESEALED: _o%/5
DRY WEIGHT: _S£S
RSO REVIEW ,Za/’/;. TH-230 /o2 '
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-~2¢
COUNTED COUNTED BY DATE SEALED: &-¥-%o
WET WEIGHT: =2z 3o¥
ELEVATION WET > 2 P (079 _2.0 <€« DATE OPENED: ez- Fo
=-32° DRY 7-73-90 _& 4/38.L 2.8 SE€) TIME OPENED: s 30
UNEQUILIBRATED DATE RESEALED: —2-/390
bvu-3$5-00/3 _EMANATION 0.0 ;'I{IYAEHEESE?LED: 08/5
GHT: se7
RSO REVIEW m{/é T™H-230 g€
DATE TIHE  FUNCTION PCl/gm COUNTED DATE SAMPLED: &-~~ X
COUNTED COUNTED BY DATE SEALED: -4-F0
WET WEIGHT: 624_7_;;
ELEVATION WET F2-9- 085S 2SS 2.2 S€«’ DATE OPENED: Fer?- PO
3-2° DRY 7/3-% "l Y _LD_ __S€«) TINE OFENED: Z=30
UNEQUILIBRATED DATE RESEALED: ,u}_fb
uw-$S-c01 ¥/ EMANATION 0. (o ;;uvq:"gz:?m
RSO REVIEW o{/‘é TH-230 _/05
13328 REV NO. 1
HEALTH PHYSICS PROCEDURES SAGE NO.
04/25/89 019-4
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

& MOARISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: Lrrts & pasrsor
GRID COORDINATES: s
. DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: &-~S5=
COUNTED COUNTED BY TIME SAMPLED: _—
DATE SEALED: ¢-o-

ELEVAT!ON MET Fo2-P0 _oFoZ 20.8 27 SEW)  TIME SEALED: . =co
#-= " DRY 2-13-%0 0906 _[O858.S _ 2, S« MET WEIGHT: .5

UNEQUILIBRATED DATE OPENED: ... B

SAMPLE ID: foy-SS-avs  EMANATION 0. X» TIME OPENED: _—=3e
- DATE RESEALED: 9-/3-%

RSO REVIEW Z—a“é TH-230 2 /0 TIME RESEALED: _o8/S

DRY WEIGHT: G/8

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
NTED COUNTED BY DATE SEALED: _
‘ WET MEIGHT:

ELEVATION WET DATE OPENED:

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANAT]ON TIME RESEALED:
I1GHT:
RSO REVIEW TH-230

DATE

TINE FUNCTION PCl/gm COUNTED DATE SAMPLED:
D COUNTED BY DATE SEALED:
WET WEIGHT:

ELEVATION WET DATE OPENID:

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
. EMANATION RESEALED:
RSO REVIEW TH-230

DATE  TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:
NTED COUNTED 8Y DATE SEALED:
MWET MEIGHT:

ELEVATION WET DATE OPENED:

T

ORY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION TIME RESEALED:

EIGHT:
RSO REVIEW TH-230
1z PROCEDURES [ il
PHYSI .
04125/33" EALTH PHYSICS PAGE NO- 619-4
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MK-FERGUSON COMPANY

A MOARISON KRUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG
&/»f/l//fa&wvou
7=

DATE  TIME ° FUNCTION
COUNTED COUNTED

PC1/gm
WET = /7-%52 /505 - y/?_,% 2.0
SSEQUIJE’B{ g2 L= el L
RATED
SAMPLE 1D: Sew-s5- 2077 EMANATION _O./3

RSO REVIEW %‘fé TH-230 2.2

PROJECT/SITE NAME:
GRID COORDINATES:

COUNTED
BY

—

ELEVATION
o-77

DATE SAMPLED:

E-/ 50
TIME SAMPLED:

DATE SEALED: g-9~-90
TIME SEALED: /3500
WET WEIGHT: =¢Z & .
DATE OPENED: =-,2-%0
TIME OPENED: _= 2

DATE RESEALED: 7-/3-90
TIME RESEALED: ¢

DRY WEIGHT: 538
~ DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _&-~52
COUNTED COUNTED BY DATE SEALED: & -4-90
MET WEIGHT: &=2¢.2
ELEVATION WET -—2-52 S04 7216 /2 DATE OPENED: =-~37%c
ZL-27  DRY 9/3-90 / 05,7 o.F SE¢c TIME OPENED: =%
UNEQUILIBRATED DATE RESEALED: 2-/3-20
Ew-s= - coe EMANATION O0.-3S5 TIME RESEALED: _/5/27
DRY WEIGHT: %60
RSO REVIEW W TH-230 7.0
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-/~ 27
COUNTED COUNTED BY DATE SEALED: &-9-%0
WET WEIGHT: =755
ELEVATION WET “=~=>%2 45/5; 23, 0, SE«)  DATE OPENED: -—=-
2-3° Y 77390 /527 éﬁ% I% _S&J TIME OPENED: =5
UNEQUILIBRATED DATE RESEALED: Z-/3-%0
Gov-55-0072 EMANATION 0.3 | TIME RESEALED: /<27
DRY WEIGHT: S8
RSO REVIEW W TH-230 1.5
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: <-4~
COUNTED COUNTED BY DATE SEALED: G-&-70
MET MEIGHT: &>/
ELEVATION WET >>2-%o _z_i/_.g'_ 2.7 ©O. &«) DATE OPENED: 7;/_.’15‘9
=-#° DRY 743-70 528 3¥a _O. é«/ TIME OPENED: =%
UNEQUILIBRATED ' DATE RESEALED: _7-/3-
. Gww-xs.00®o  EMANATION — .86 ;xne RESEALED:
RY WEIGHT:
RSO REVIEW «% TH-230 0.7 —_—

13328

HEALTH PHYSICS PROCEDURES
04/25/89

REV NO. 1
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MK-FERGUSON COMPANY

A MOARISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

<}

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: __ 7 7ord [ vnmenson’

GRID COORDINATES: >= 7
DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: &-/~ %2
COUNTED COUNTED BY ;};E :gmn: =
. LED: ¢-¢/-%0
ELEVATION WET =% /522 - 4883 _ /.2 ?@ TIME SEALED: /500
="' ORY 7%73-90 L@Z 492, 1 I/ E/ MET MEIGHT: Ses.2
- " UNEQUILIBRATED DATE OPENED: 7-/2-%2
SAMPLE 1D: Eu~-s55- 208/ EMANATION 0.0 TIME OPENED: =%+
DATE RESEALED: 2-/3-90
RSO REVIEW Zdé TH-230 2.7 TIME RESEALED: JYZ7
DRY WEIGHT: /0
_ DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: £-/-5%0
COUNTED COUNTED BY DATE SEALED: &-4/~%0
oy WET MEIGHT: ==5.3
ELEVATION WET Z~~r2-Po 0238 /.8 £/ DATE OPENED: Z-22- %
=—<’ DAY 773-90 /53¢ _423.0 _ 0.7 IEEZ TIME OPENED: L= 2
- UNEQUILIBRATED DATE RESEALED: 2-/3-90

Gowr.s5-00s2 EMANATION _O. 57

TIME RESEALED: _/¢

DRY WEIGHT:
RSO REVIEW /// TH-230 27 —
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-A4 %2
COUNTED COUNTED BY DATE SEALED: &-4-2¢
WET WEIGHT: &<5.8.7%
ELEVATION WET =-/2-fo 222.¢ .| SE DATE OPENED: -2 %0
E-7° DRY 77390 /538 2299 _[ 3 _3C«/ TVIME OPENED: Zx &~
uusqumamso DATE RESEALED: 2-/3
Guw-$5-0083  EMANATION —0.07 TIME RESEALED: 5?91;
DRY MEIGHT:
RSO REVIEW /—4”% ™20 _58 .
DATE TIME  FUNCTION PCI/gm COUNTED ODATE SAMPLED: __
OUNTED BY DATE SEALED:

ELEVATION WMET

WET WEIGHT:
DATE OPENED:

DRY TIME OPENED: .
UNEQUILIBRATED EALED:

. EMANATION TINE RESERLED:
. DRY MEIGHT:  ___ .
RSO REVIEW TH-220 __ .

1328 PROCEDURES sl

ROCE T NO.
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MK-FERGUSON COMPANY

A MORRISON XNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME:  wmypA_ [ Gunanson)

GRID COORDINATES: 7277
: DATE TIME " FUNCTION PCI/gm COUNTED DATE SANPLED: _g-7-90
z . COUNTED COUNTED BY TIME SAMPLED: _ —
ELEVATION WET 2290 (39 °_Jolé2 206 _sew SIME SEALED: w[ °
-/2- 0 LED: Y2 )
L2-07  ORY /390 4S¥Y9 L33l (2.0 _S&J WET MEIGHT: o9z«
tm:quxuaweo DATE OPENED: 2-2-90
SAMPLE 1D: Sc4/-SS-0085" EMANATION _0.4p TIME OPENED: /S5
DATE RESEALED: _2-23-52
RSO REVIEW ,Z-o;‘é TH-230 _ /2 TIME RESEALED: _/79¢/S™
DRY WEIGHT: /2
DATE TIME  FUNCTION PCI/gm COUNTED DATE SANPLED: _&-/-90
COUNTED COUNTED BY DATE SEALED: _G-o/-92
. WET WEIGHT: 5/7.2
ELEVATION WET 22-%0 4SY/ 4/3.2 __ 2.2 _ S€) DATE OPENED: _2-72-$0
/-2 DRY 2-73-90 J5SK . £93.7 _ /lé S&EJ TIME OPENED:
UNEQUILIBRATED DATE RESEALED: —2-/5-90
bun-S5-00 86 EMANATION _0.20 ;xgs “féﬁ?m‘ _Z_L/?—
- RY WEIGHT:
RSO REVIEW /é-{/& TH-230 _ 2.3
DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: _&-/-90
COUNTED COUNTED BY DATE SEALED: g-o/9»
WET WEIGHT: .
ELEVATION WET 72-/2-90 1532 26/.3 __ 0.5 _S&</ DATE OPENED: _z;z:fo
2-3’ DRY 71390 /S4F  Llz.7 23 S£e7 TIME OPENED:
UNEQUILIBRATED , DATE RESEALED: _z;/_z_-io
bUN-5S-0084  EMANATION = /.54 TIME RESEALED:
_ DRY MEIGHT:
RSO REVIEW ZJ’,/A? TH-230 A R
- DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _&~/-%0
COUNTED COUNTED BY DATE SEALED: _4_1{0
ELEVAT!ON NEY 20200 (S48 _Svo [ _LO . _Sex) DATE GPENES .zaj
-/2-9 . DATE OPENED: 2
DRY 2230 _Leoo _5382 _[3  _S6J  TIME OPENED: _/S¥S

UNEQUILIBRATED
bon-5S-0087  EMANATION =O.06

RSO REVIEW _Fodl, TH-230 0.9

DATE RESEALED: _2-/3-%0
TIME RESEALED: /%55
ORY MEIGHT: _&/5

13328

04/25 /B;'IEALTH PHYSICS PROCEDURES

JREV NO. 1
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MK-FERGUSON COMPANY

A BOARISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC. £5)

7L’

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: Cr27xA € vsarsOn/
GRID COORDINATES: =7

DATE  TIME °~ FUNCTION PCIl/gm
COUNTED COUNTED

ELEVATION WET S22 ySv9 - Jo7df 2.3

DRY 7-73-% e7 /4 Y oy
UNEQUILIBRATED

SAMPLE ID: @ ow-57 ~/982 EMANATION —O.28
RSO REVIEW ﬂ{/is TH-230 /.8

COUNTED
8Y

e

DATE SAMPLED: &-~%2
TIME SAMPLED: _—
DATE SEALED: & S 90
TIME SEALED: /500
WET MEIGHT: G=Z o
DATE OPENED: ==-3-%

TIME OPENED: =S o=

DATE RESEALED: 2-43_-_@
TIME RESEALED: /Y55
DRY MEIGHT: A%

ELEVATION WNET

DRY
UNEQUILIBRATED
EMANATION
RSO REVIEW TH-230

DATE
© €O

TIME FUNCTION PC1/gm
NTED

COUNTED
BY

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:
DATE OPENED:

TIME RESEALED:
DRY MWEIGHT:

ELEVATION WET

DATE  TIME  FUNCTION PCl/gm

COUNTED

COUNTED

BY

DRY
UNEQUILIBRATED
. EMANATION
RSO REVIEW TH-230

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:
DATE OPENED:
TIME OPENED:

DRY WEIGHT:

‘| ELEVATION WET

DATE  TIME  FUNCTION PCIl/gm

COUNTED

COUNTED
BY

DRY
UNEQUILIBRATED
. EMANATION
RSO REVIEW TH-230

DATE SAMPLED:
DATE SEALED:
MET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
RESEALED:

T T THTTETEHATT

13328

HEALTH PHYSICS PROCEDURES

04/25/89

REV NO. 1
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC. £<!

A BOARISON KNUDSEN COMP.

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: __ &om7erd fEomnnson/
GRID COORDINATES: >= /B

-
-

DATE  TIME " FUNCTION PCI/gm COUNTED DATE SAMPLED: &-£ %
COUNTED COUNTED BY  TIME SAMNPLED: —

- DATE SEALED: G-7-%
ELEVATION MET =2 ’a $7 « oY l?— SEW TIME SEALED: /40
_o-r° DRY 7-73-90 ‘z—g _S€«J  MET MEIGHT: é€ce2.2

UNEQUILIBRATED DATE OPENED: Z-/2-7
SAMPLE ID: Gua-55- <082 EMANATION O0.53 TIME OPENED: == =
/ DATE RESEALED: _zz}_-?
RSO REVIEW ~4;/ TH-230 1.7 TIME RESEALED: /Y5

DRY MWEIGHT: 701/

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED: &£--%2
*" COUNTED COUNTED BY DATE SEALED: ¢-4-%0

WET MEIGHT: é&s72.7
ELEVATION WMET “==*% ;5§58 3532 _0.S SEL)  DATE OPENED: =ooo-d0

£S5 ORY FI3F0 Jole 37273 _0-C_ _<E4P TIME OPENED: —=zo

unsqumamzu ~ DATE RESEALED: 2-739»

GEuv-ss-00%0  EMANATION ~0:05 TIME RESEALED: 7302~
DRY MEIGHT:

RSO REVIEW ‘Z'//én TH-230 7.0

DATE  TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
COUNTED COUNTED BY DATE SEALED:
WET MEIGHT:
DATE OPENED:

ELEVATION WET

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
. EMANATION TIME RESEALED:
DRY WEIGHT:
RSO REVIEW TH-230

DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED:
ED COUNTED BY DATE SEALED:
WET WEIGHT:

ELEVATION WET DATE OFENED:

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED: ______
. EMANATION YIME RESEALED:
RS0 REVIEW TH-230
13328 RES REV NO. |
04/25 ,33‘"5“-7" PHYSICS PROCEDU [ FAGENO. o




MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC. 49O
A BOARISON ANUDSE
CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: s 778 fvanison
GRID COORDINATES: z=- /Z
DATE  TIME " FUNCTION PCI/gm COUNTED DATE SAMPLED: &-~ %2
COUNTED COUNTED BY ;l¥§ :gptzo: T
. A LED: /5%
ELEVATION MET =22 [p07 -392.2 _S.¢ _S&J TIME SEALED: _jsep
e--° DRY — — - - — _ MET MEIGHT: =2owo. s
UNEQUILIBRATED DATE OPENED: =—2-5»
SAMPLE 1D: Gea/-F5-0092 EMANATION __ — TIME OPENED: /sSvS
DATE RESEALED: _2-/3-90
RSO REVIEW _ T/ TH-230 ;xnsugzssmn: /
— RY WEIGHT:  ___
¥ tcAr Test LA ED
1 . DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &€/~ 5v
COUNTED COUNTED BY DATE énum -75-90
, WET MEIGHT: s&5 =
; ELEVATION WET 'f'—/-?-?o 2&05 0942 _ﬁ 3 _S5E  DATE OPENED: Z-—7-7v
1 _ A" DRY 7-/3-% 02.4 _3.4 _S6/ TIME OPENED: %
unsomuamm DATE RESEALED: 2-/3-9p
! &w-zs-c09-  EMANATION _0,56 TIME RESEALED: /302
I / DRY MEIGHT:
RSO REVIEW ‘ﬁ% TH-230 _329 -
DATE  TIME  FU-I7Ti< FCI‘gm COUNTED Ponr €% - ED:
ED_COUNTED - “e-BY DTE SteieD:
ELEVATI( o e, —
VATION WET = _ o Eeift i - D:
DRY ’:5 o,_o_?'? I e
UNEQUILIBRATED EANAT] i T i J(— -LED:
. N D g -: *LED:
Y iz 2so T
RSO REVIEW Tﬂ-iau 9-1'“’3‘:--?""‘ as a% e~
. pavO~. . - ...".‘A" .'._
DATE  TIME pelivn MIW'F;. Ly ety = —_
NTED COUNTED : ot -
ELEVATION WET R
— DRY e
UNEQUILIBRATED e :
. EMANATION ey
RSO REVIEW
13328 RES REV NO. 1
H PHYSICS PROCEDU .
on/zs/arEALT H PAGE NO-  619-4




MK-FERGUSON COMPANY

A MOARISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

- COUNTED COUNTED

PROJECT/SITE NAME: gmrza fopanrson
GRID COORDINATES: >= =0
. DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SANPLED: = -3-5»

8Y TIME SAMPLED: _ —
DATE SEALED: &-4-%0

ELEVATION WET =422 _ofo 3773 % s TIME SEALED: < oee
e-z° DRY 2/39 ___?2& ¢73. SEu/ MET MEIGHT: &£ =2 :z*

COUNTED COUNTED
ELEVATION MET > %0 09/0

UNEQUILIBRATED DATE OPENED: =>--2-%0
SAMPLE 1D: Geu/-SS-00/6 . EMANATION 0.7/ TIME OPENED: /;-s.;
DATE RESEALED: 2-/3-72
RSO REVIEW %’/ﬁ TH-230 o2 TIME RESEALED: gx;
7 DRY WEIGHT: 63
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: =- 3/ %o

DATE SEALED: & ¥-%2
WET WEIGHT: <co=

RSO REVIEW (&}{4— TH-230 7.8

BY

- .._...-_4
3923./ .S _Sfu DATE OPENED: A
_Z-27 DRY 7-/3-90 _o9/5 2036.2 . SEW

TIME OPENED: —="30

UNEQUILIBRATED DATE RESEALED: _2-73-%
éun-53-0077 EMANATION _0.¢/9 TIME RESEALED: _o3S7

DRY WEIGHT:

|

DATE  TIME
COUNTED COUNTED

ELEVATION WET Z-/=2-%0 _04/2

FUNCTION PCI/gm COUNTED DATE SAMPLED: = - 3~ 0

8Y DATE SEALED: &-9Y-P0
WET MEIGHT: e€2¢.

\

28876 4.1/ SEW DATE OPENED: Z--~2-_
: SE/

RSO REVIEW 44{/4' TH-230 3.4

>-3° DRY 7-73-90 _o9/ Tolole _ 25 TIME OPENED: —=JIo
UNEQUILIBRATED — DATE RESEALED: —=-/3-90
oom-SS-00/8 . EMANATION _0.3% TIME RESEALED:

DRY WEIGHT:

DATE  TIME
ED COUNTED

ELEVATION WMET

FUNCTION PCl/gm COUNTED DATE SAMPLED:

) § DATE SEALED:
WET WEIGHT:
DATE OPENED:

HTHITT TR

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION o RESEM..ED:
RSO REVIEW TH-230
- S PROCEDURES !
o025 o FEALTH PHYSIC T -




MK-FERGUSON COMPANY

A BORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC. |

CELL EMANATION SAMPLING LOG

PROJECT/SITE MAME: Ly 7ra S pmesson
GRID COORDINATES: T2/

. DATE  TIME - FUNCTION PCI/gm COUNTED
- COUNTED COUNTED BY
ELEVATION WET Z-r2-% 0979 - “30.l 7.3 sEa
o-¢c° RY 7-/3-90 fpzo =23 7

- UNEQUILIBRATED

SAMPLE ID: G ¢a- 5= - 202 EMANATION _0.52

RSO REVIEW _4@/ TH-230

6.5

)

DATE SAMNPLED: = -3/ 9»
;:'T.E :AHPLED: —

EALED: ¢-4-%0
TIME SEALED: SO
WET MEIGHT: €357 ¥
DATE OPENED: - > ;c
TINE OPENED:
DATE RESEALED: o
TIME RESEALED: 0357
DRY WEIGHT: Y-

DATE  TIME  FUNCTION PCI/gm COUNTED DATE 'SAMPLED: = -3.-9c
COUNTED COUNTED BY DATE SEALED: ¢&-¢-%2
WET MEIGHT: g2/ 7
ELEVATION WMET 7-/:4: _sz__ % /2, I % DATE OPENED: >-~>-%
_Z-27 DRY 92-13-9> 4 TIME OPENED: == 3o
unsquxuasmso DATE RESEALED: 7-/3-9/
€w-F5- ooz EMANATION _O0.95 ;lHE RESEALED:
RY WEIGHT:
RSO REVIEW —é;/(-: TH-230 2/
DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: == #.-%0
COUNTED COUNTED BY DATE SEALED: ¢-«/-92
MET WEIGHT: &€/Z.F
ELEVATION WET “r2-% p927 2292.¢ &J DATE OPENED: =>--2-%
2-3° DRY 7-7/3-Y0 036 _1/03.7 éﬁ TIME OPENED: =30
uusquu.lsmm DATE RESEALED: 90
Gem-o3s -cears EMNTION 0.SO TIME RESEALED:
DRY MEIGHT:

TH-230

RSO REVIEW j/ /% 4.6

DATE  TINME

COUNTED

COUNTED
8Y

FUNCTION PC1/gm

DATE SAMPLED:
OATE SEALED:

|

WET WEIGHT:
ELEVATION WET DATE OPENED:
DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION
RS0 REVIEW TH-230
138 EDURES .
wzmg-lEALTH PHYSICS PROC FAGENO.




MK-FERGUSON COMPANY

A MORRISON KNUUSEN COMPANY

CHEM-NUCLExR SYSTEMS, iNC.

]
CELL EMANATION SAMPLING 10G
PROJECT/SITE NAME: Ly 7xs L vamison
GRID COORDINATES: = =22
: DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: ==-3/-%eo
COUNTED COUNTED BY TIME SAMPLED: = —

- . DATE SEALLD: & -0
ELEVATION MET 2% 0929 - _9H4. 8 _ L. $&/  TIME SEALED: =20
"o-,7 DRY 7-/3-90 4032 _&23.0 _©O- SEzo  MET MEIGHT: =g5 ¢

UKEQUILIBRATED DATE OPENED: =-/=- 2b
SAMPLE 1D: sor-=5-s022 EMANATION __O,SD TIME OPENLD: =% 3o
DATE RESEALED: 7-/3-%0
RSO REVIEW ok S Ti-230 2.2 TIME RESEALED: 0902
| 7 DRY WEIGHT:  S4/&
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLID: < - 3/-5¢
_ COUNTED COUNTED BY DATE SEALLD: &-4/- 90
: WET MEIGHT: &3+
ELEVATION MET Z=~2-% 093¢ ¢oss _[./ S€w DATE OPENED: Z-~2-%0
_.>° DRY 773-90 7037 _§752 _D.7 _SE«) TVIME OPENED: =30
UNEQUILIBRATED DATE RESEALED: 7-/3-%0
Son-z5-cc=s EMANATION 0.4 TIME RESEALED: _ 0762
DRY WEIGHT: _& &/
RSO REVIEW _Fowd’ TH-230 X -
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: ==~ 5
COUNTED COUNTED BY DATE SEALED: &-¢/-Fo
WET WEIGHT: =p7./
ELEVATION WET >>-£2-5» O 6552 _ /.2 _sEw)  DATE OPENED: 7-/2-90
2-3° ORY /3% 1090 /ST [l _sc TIME OPERED: 2o
UNEQUILIBRATED DATE RESEALED: 7-/3-%
éun-SS-002Y  EMANATION _0.06 TIME RESEALED: _o©70Z
DRY MEIGHT: 553
RSO REVIEW A{f#_ ™23 _L/ o
DATE TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: _
COUNTED BY DATE SEALED: __
WET WEIGHT:
ELEVATION WET OATE OPENED:  _
DRY TIME OPENED: .
UNEQUILIBRATED TE RESEALED: _
EMANATION TIN D: _..
DRY WEIGHT:
RSO REVIEW _ TH-230 )
13328 REV NO. 1
HEALTH PHYSICS PROCEDURES TAGE NU.
04/25/89 019-4




MK-FERGUSON COMPANY

A MORRISON KNUUSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAHPLING LOG

PROJECT/SITE NAME: _ CP207A /& conison”
GRID COORDINATES: T 23
- OATE  TIME ° FUNCTION PCI/gm COUNTED

|

DATE SAMPLED: =--2,.90

TH-230 ./

RSO REVILCW /“47,/2

COUNTED COUNTED BY TIME SAMPIED:  —
. DATE SEALED: 4.2 92
ELEVATION MET ==2-%2 oS5 - 24// /7 £’ TINE SEALID: —=co
-~ " DRY 7-/3-90 L3272 [ & EW MET MEIGHT: #7s5./
- UNEQUILIBRATED DATE OPENED: >-~>- o
SAMPLE 1D: gu¥-35 -2o25~ EMANATION _0.]Y TIME OPENED: =30
DATE RESEALED: 7-/3-40
RSO REVIEW v% TH-230 _ /4 TIME RESEALED: o402
7 DRY WEIGIHT: "338
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLLD: < -3~ PO
_ COUNTED COUNTED BY DATE SEALLD: &-¢-90
' WET WEIGHT: g2 s~
ELEVATION WET 7/.7 ya 09 % 2/ DATE OPENED: > -->- 2a
~-<2°  DRY zi% 48 é 5"5—'@ TIME OPENED: = 3o
unsquxuamm DATE RESEALED: >-/3-%0
Eonw-=s.00 26 EMANATION — 0.4 TIME RESEALED: O %08

DRY MEIGHT: 588 (02

COUNTED
BY

DATE
Co

TIME
NTED

FUNCTION PCl/gm

ELEVATION WNET

DATE SAMPLED:
DATE SEAL[D:
WET WEIGHT:

DATE OPENED:

ELEVATION WET

DRY
UNEQUILIBRATED -
EMANATION
RSO REVIEW TH-230

—_— DRY TIME OPENED:
UNEQUILIBRATED LED: _
. EMANATION TIME RESEALET:
DRY MWEIGHT:
RSO REVIEW T-230 -
DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:
JED COUNTED BY DATE SEALED:

WET WEIGHT:
DATE OPENED: _
TVIME OPENED: .
DATE RESEALED: ___.
I1ME R[SEALED

1332D
HEALTH PHYSICS PROCEDURES
04/25/89

REV NO. 1

PAGL NU.

019-4




MK-FERGUSON COMPANY ~ CHEM-NUCLEAR SYSTEMS, INC.

A BORRISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG | |

PROJECT/SITE NAME: _zma_‘ééma&
GRID COORDINATES: I-24 l
i s T e g e cus

. ' DATE SEALED: ¢&/-%0
ELEVATION WMET Z7-12-%0 095sY ° Levl.3 f% _Sfzs  TIME SEALED:
e=/’'_ DRY 2£3-90 /o £L22.2 5/ MET MEIGHT: % |

UNEQUILIBRATED DATE OPENED: .22
SAMPLE 1D: Lpa-SS-0027  EMANATION 2.35° TIME OPENED: /<D
DATE RESEALED: 2-,/3-%o
RSO REVIEW _Z—-%_ TH-230 __ /¥ TIME RESEALED: _o%08
DRY WEIGHT: SYS

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED: _s-3/-9»
. COUNTED COUNTED BY DATE SEALED:  g-o/-F0

' WET WEIGHT: <995
ELEVATION WET Z-12-9 o955 ¥83.] _ 0.8 _,§€¢_ DATE OPENED: 2-£2-50
J=2"' DRY 7223 [Jo05% L2l __ 1 €«) TIME OPENED: /530

UNEQUILIBRATED PDATE RESEALED: E-g;-?o

UN-$S- 202 EMANATION = 0,33 TIME RESEALED: o 90
bon-5S-2028 DRY WEIGHT:

RSO REVIEN //—-4;/2: TH-230 _ /4

DATE  TIME  FUNCTION PCI/gm COUNTED . DATE SAMPLED: $-3/-%

COUNTED COUNTED BY DATE SEALED: _¢-4-90

WET WEIGHT: X 4
ELEVATION WET  2-/2%> 4002 3872 _0.&  _S&<) DATE OPENED: ,z_-a;?o*

2-3" ODRY 23R _poF _430.0 O.F _S&J TIME OPENED: _7530
UNEQUILIBRATED DATE RESEALED: >-/3-%

Gun-55- €029 . EMANATION =o0.23 TIME RESEALED: o09/5

DRY WEIGHT:  _£35
RSO REVIEN _Z——_d?’& T™H-230 _o0.7 ma—

DATE  TIME  FUNCTION PCI/gm COUNTED ODATE SAMPLED:
ED COUNTED BY DATE SEALED:
MET WEIGHT:

OATE OPENED:

ELEVATION WMET

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
ENANATION TIME RESEALED:
RSO REVIEW TH-230 —
13328 p RES ‘ REV NO. 1
04725 lag'lEALTH PHYSICS PROCEDU - |FReEReT o

L



MK-FERGUSON COMPANY

A MORRISON KWUDSEN OMPANY

CHEM-NUCLEAR SYSTEMS, INC.

PROJECT/SITE NAME: Y¢MTRA '/ Grarion)

CELL EMANATION SAMPLING LOG

ELEVATION WNET

DRY
UNEQUILIBRATED
EMANATION
RSO REVIEW TH-230

GRID COORDINATES: 7=25_
DATE  TIME ~ FUNCTION PCI/gm COUNTED DATE SAMPLED: _s-3/-%
- COUNTED COUNTED BY TD}A?E :gttiso: ——
- D: GL-/-F0
ELEVATION WET  2-72-%0 /003 - 28573 _54 _S£g TIME SEALED: _/So0
-]  ORY Z3% 4ot /8678 _3.le _SEd  MET NEIGHT: 529,/
UNEQUILIBRATED DATE OPENED: 7-/2-90
SAMPLE 1D: Zua-SS-0030 EMANATION _2.3¢ m&g :gzum: /530
SEALED: 2-/3-90
RSO REVIEW %//Z TH-230 _2.5 TINE RESEALED: _o5/5-
_ 7 DRY MEIGHT: 529
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: S5-3/-72
COUNTED COUNTED BY gge"smen: fzfo
: : EIGHT: _<S7%
ELEVATION WET  2/2-90 /o 4%.F _/./  _S& DATE OPENED: _2-¢2-90
=27 DRY 24370 ey G451 _ L& = _S€< TIME OPENED: /530
UNEQUILIBRATED DATE RESEALED: 2-73-90
6UN-SS-003 ) EMANATION =0, 33 ;gz&ssmzo: 095
| IGHT: S28
RSO REVIEW %{4 TH-230 __ /2 —
DATE  TIME  FUNCTION PCI/gm COUNTED . DATE SAMPLED: S-3/-90
COUNTED COUNTED BY  DATE SEALED: &-¢/-%2
WET WEIGHT: Z
ELEVATION WET 2-12-90 _Jp0i2 % . S&4/)_ DATE OPENED: fﬁz- 0
=2-3° DRY Z43 %0 LIS S&)  TIME OPENED: __/530
UNEQUILIBRATED DATE RESEALED: _7-7/3-92
LUN-55-0032. . EMANATION 0,24/ TINE RESEALED:
DRY WEIGHT:
RSO REVIEW /»{/Z— TH-230 _oO.8
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
TED COUNTED BY  DATE SEALED:

WET MEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
TIME RESEALED:

Hnim::

13328

0425 lsg'lEALTH PHYSICS PROCEDURES

{REV NO. 1

PAGE NO. 019-4
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5 MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MORAISON RHUDSEN COMPANY

1
CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: L7 7or8 [6 vanisons
GRID COORDINATES: > =2

: DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: =-.3- »c
COUNTED COUNTED BY  TIME SAWPLLD: —

. DATE SEALED: & ¢/- 92
ELEVATION MWET >=-2- 20 /020 - 56206 _ 0.9  SE TYIME SEALLU: oo

_e-z° DAY Pv3-90 /23 _2¥939 __O.5 $&J MET WEIGHT: €55 59
UNEQUILIBRATED DATE OPENLD: >>-v2- 25
SAMPLE 10: g om-=5 - o233 EMANATION _0.4% TIME OPENED: <530

DATE RESEALED: 7-/3-90
RSO REVIEW M TH-230 WA TINE RESEALLD: /7S~
7 DRY WEIGHT: 52

DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLLD: S=34 %
COUNTED COUNTED BY DATE SEALED: g-¢/=52

. : WET WEIGHT: ==?¢.5
ELEVATION WET -—2-2 02/ 59 /.0 S€) DATE OPENED: =-—>- 9

Z=2° DY 7390 “jrzd _“42/3 0.8 _S&J TIME OPENID: 5730

UNEQUILIBRATED DATE RESEALED: 2>-/3-90
Gon-z=5. co3s EMANRTION _0.20 TIME RESEALED: __///35'
DRY WEIGHT:  _S¢/,
RSO REVIEW Jﬂf/‘ TH-230 o.% -
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: .=~- 3/ P
COUNTED COUNTED BY DATE SEALLD: ¢-¢/- 92
WET WEIGHT: & #=
ELEVATION WET =25 4028  472.4 0.7 __6&uw)  DATE OPENED: ::.,.7.5;.4

S-2° DRY 7-/3-90 _}iI3S _ 2524 __OH —_SE«’ TIME OPENED: ->"30

UNEQUIL1BRATED DATE RESEALED: 2-/3-9»
Ewm-55- oco3= EMANATION _O.4 TIME RESEALED: _/‘(/g—

DRY MEIGHT: G/
RSO REVIEW %{/Z: Tit-230 0.8 .

DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:

OUNTED BY DATE SEALED:
WET WEIGHT:

ELEVATION WET DATE OPENED:

DRY TIME OPENED:
UNEQUILIBRATED . RESEALED: _
EMANATION TINE :
ORY WEIGHT:

RSO REVIEW TH-230 .
13328 REV NO. ] )
- ICS PROCEDURES L NGO, T

OGIZS/Bg‘EALTH PHYS PAGL NO 019-4




| .

MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

PROJECT/SITE NAME:

CELL EMANATION SAMPLING LOG

4442;7544,1é§4944145/

ELEVATION WET

GRID COORDINATES: A
. DATE  TIME ° FUNCTION PCl/gm COUNTED OATE SAMPLID: =-3.-9r
COUNTED COUNTED BY TIME SAMPLED:  ——
. DATE SEALED: &-¢- %0
ELEVATION NET ==->-5% 04 - 97/ 0.9 SEA  TIME SEALED: Z500
e--" DRY 7-23-920 4/ S5/3.2 /. ] STcd  MWET WEIGHT: =327
: UNEQUILIBRATED DATE OPENED: =->- ;o
SAMPLE 1D: & ow-x5- co37 ENANATION — 0.03 TIME OPENED: =30
/ DATE RESEALED: 2-/3-70
RSO REVIEW TH-230 /3 TIME RESEALED: /23
/ DRY WEIGHT: 29
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: s -3 50
COUNTED COUNTED 8Y DATE SEALLD: &-4-%0
) y WET WEIGHT: &gose 4§
ELEVATION WET Z-s2-7¢ 30 !/38 / 0.7 2u) DATE OPLNED: 7_-_.«;.’”
-2 7 DAY P-73-90 //3 0«7 SE/) TIME OPENED: —=30
unzqumamcn DATE RESEALED: 2-/3-%0
Gév-55- coze EMANATION = Q} TIME RESEALED: _///
2ok DRY WEIGHT: {2
RSO REVIEW Tii-230 0.7 .
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
COUNTED BY DATE SEALLD:

WET WEIGHT:
DATE OPENED:

ELEVATION WET

DRy
UNEQUILIBRATED
EMANATION
RSO REVIEW Tii-230

DRY TIME OPENED:
UNEQUILIBRATED
. EMANATION
RSO REVIEW Ti-230
DATE  TINME FUNCTION PCI/gm COUNTED DATE SAMPLED:
D COUNTED 8Y DATE SEALED:

MET WEIGHT:

DATE OPENED:
TIME OPENED:
DATE RESEALED:
RESEAL[U

13328

HEALTH PHYSICS PROCEDURES

04/25/89
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MK-| FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _wMIRA /Auwasson)_

SRID COORDINATES: 7-28
- DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: S5-3/-9»
- COUNTED COUNTED / BY TIME SAMPLED: _ —

- DATE SEALED: g--%0
ELEVATION WMEY /2 [10¢ _* _Lfgoo 3.2 SEc/ TIME SEALED:
4Ll

p-/'  DRY Z/3-90 _u4¢S _9¥2.2 S&«/ WET MEIGHT:
uusquxuamzo 'DATE OPENED: Z7-/2%50
SAMPLE 1D: (ua/-SS-0038 EMANATION _O.</ TIME OPENED: /530
/ / DATE RESEALED: 2-/3-90
RSO REVIEW 2 TH-230 __ %32 TIME RESEALED: _,/23

DRY WEIGHT:  ~ /4,

DATE  TIME FUNCTION PCI/gm COUNTED DATE SAMPLED: £-37-90

COUNTED COUNTED BY  DATE SEALED: g.</-90
: WET WEIGHT: _52&.5
ELEVATION WET  7-/2-90 Jy3 323 _ 0.2 DATE OPENED: _2-/2-90
£-2' DRY 74390 _/u52  _Lz3.0 _7-3 «/_  TIME OPENED: _ /530
UNEQUILIBRATED DATE RESEALED: 7-3-90
LUN-SS-0039  EMANATION = 0.8/ ;gsﬁgsmso /23
GHT: _s23¢
RSO REVIEW % TH-230 _/4 4
Z
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _&-2-90
COUNTED COUNTED BY  DATE SEALED: ~f-50
ELEVATION WET 2429 BATE SPENEE 2o
~/2- : 5 &e OPENED: _2-/2-
2£-3' DRY ﬂ% —S72.2 _Lz-_ —Sé&e)  VIME OPENED:
unzoumamzu DATE RESEALED:
HU-SS- DOYD _EMANATION _©.23 TIME RESEALED:
, DRY MEIGHT:
RSO REVIEW nl‘/% T™-230 - _2./

OATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED:
ED COUNTED 8Y DATE SEALED:
WET WEIGHT:

ELEVATION WET DATE OPENED:

11T e

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION TIME RESEALED:
RSO REVIEW TH-230
13328 RES REV NO. 1
04/25 IBHEALTH PHYSICS PROCEDU FAGEWNO. o o
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M -FERGISON/CHEM NUCLEAR
OPPOSED CRYSTAL SYSTEM RECORD

ATTACHMEN

Site Correction Facter *’ .
tewnt Tioe o __ 300 sec”“unless noted otheruise.

Wae | ] pCifom8)-228

- AcT OETERMASL
oreny

-~

I\ / 10,000 sez. tackaroung c§.
.85 v 22

(St Vime) (Ef9.) (Sample Mass)®

*typically 500 pm  °

SITE AREA ocs seata w0, CRJ-2 6871601
COUNT DATE ocs # | FuncTion MO, | mss | mA-225 VENDOR LAD oEPTH | TEcH
] agsnt REMARKS
[CTHY SAPLE SANPLE DATE DATE TIKIY NITIAL VET INITAL oc 82-226 | n-230 | <13co | uITIA
L _200ay ! wrgen | LQCATION } SAnPLED | SEALED 1 20 DAY 20 DAY oay__ 1 20 0av | SAe(Z 2licm 1 29 DAY
4. %y GUN=88- - ~3¢... 3 R e <Sie.
R ccrc | _ . = IR JCSNRI EP i ) )
rerecin] 2 e w7 ' IR
.- ':7-¢ 7{ GUN-SS' . : {1“ - ~'-d...‘ .
- rt// - . - B - -—bd'e ) ,
el T (L7 v e =/
(o570 PRSY 2 |\wer7 |zes sy =y
med /TGN ~ )2t
| &5 U GUN-ss- £ xLarkde N Ot WA Il
o "":'_ — - (. A - ¢
LR AN A (“ /// \/ :) -)
- ¢ N - e -
\2 5 /o PNS3 il R 2 1OV A WA pTad
JorSveuny 7215 4°'/'7{ I 1 3y’
b-5-5%0 ‘i‘;’;;—ss‘ 2 /109 we.s| 1. slic
"0 coll | T-15 16/~ P & 5/’- 0] d
. = GUN-SS- - ~ : - : —
Lo P ?(. ce/é < - o 3/ 7‘/ C’/L"s' S ‘,/ ,tf.‘ {
- PR [
7:,'«"’!.': 70 S Ave .‘/ A ’, /
(5o p-ss- 7. |27 gciilz® L
-, - . ’
voalsn | T2C | 5224 v 4
{-5-9r  BUN-SS- Z | /x00 63¢. 2| 2 8 Y/ W,
c<’/3 . v ) L/
 -cold T-20 \T-3)-90 d-F
WOTE: ALl soil sesple results ere in pCi/gm oA Caluclaticn REVIELED BY: "‘4
SITE 0.9, a
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MX-FERGUSON/CNEN MUCLEAR ATTACHE
OPPOSED CRYSTAL SYSTEM RECORD

$I1€ nave GUNNISON : ' .
‘"‘ m ocs “.l‘l. N0, GIU-Z 687160! .
. VENOOR LAD
COUNT DATE o | ot | o . ocs # | FuscTion MO. ::s RA-226 rieiy DEPTH :l:n‘ aDuaxs
NITIA 1€ | InITIA INJTIAL INITEAL oC . . Cik JTTLITTY
| "'LLL"""Q pAY moger | tocarion | sameiep | seated _gg_gu"' 20 DaY pav__ | 20047 | sy he220 | 20 | 'g__uv
o-7-70_FONSs 2 |_3%57| 75| eé seer|
Foyced T24 15390 7 /-2
Ry UN-S5- 29 2. '
6270 Foos : | 2 | _se72v3147271 27 &) ,
Feycee) -2 |S3/-% 4 z:3
GUN-SS~-
| GUN-SS-
CUN-SS-
GUN-SS-
CUN-SS-
CUN-SS~
CUN-SS~
W0TE: ALl soil sesple results ore in pCi/gn 1A Catuclation AEVIENED BY: _%wé.__
. ' .'.
Site Correction Facter » *’ . J\ /10,000 sez. tackaround c:s, . s
't::\c tisms _300 'sec s UNless noted otherwise. 465 20
] | l ‘l‘g .-iz‘ .
' (Ct. Time) (E11.) (Sample Mass)® *

YL et AeT NETERM LS
. *typicelly 500 pme . L
. 0-’0-" . ! o ' oIt
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VENDOR LABORATORY TH-230 MEASUREMENTS OF
1-FT DEPTH INCREMENT SOIL SAMPLES <#4 MESH
SIEVE COBBLY SUBSOIL INVESTIGATION
JUNE 1990
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TEST PIT LITHOLOGICAL LOGS AND RADIOLOGICAL
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ENGMNEERS

AND

CONSTRUCTORS

MK-FERGUSON COMPANY

A HORRSON KNUDSEN COMPANY

HEADOUARTERS OFFICE

g‘svzwo OHD USA anue

PHONE. @16) 5235600/ TELEX: §85542 e 70 =$§u;¢mas
CONTRACTOR-UMTRA PROJECT
PO BOX 136
ALBUCUEROUE. NEW MEXICO US A ST9

. January 18, 1953 33-3050-046

Mr. Steve Hamp

Site Manager

U.S. Department of Energy

Uranium Mill Tailings Remedial Action Project Office
First National Bank Building

5301 Central Avenue K.E.

Suite 1700

Albuquerque, New Mexico 87108

SUBJECT: Cobbles-To-Fines Test Pit Logs
Gunnison, Colorado

REFERENCE: Contract No. DE-ACO4-83AL18796
Dear Mr. Hamp:

Enclosed please find the subject logs for your jnformaticn. CWMFESI results will
re forwarded when they become available.

If you have any questions, please contact Bob Hindman at 246-2557.

incerely,

GUSON COZE??Y(:;?
auN L (G

C. R.lSpencer
Construction Engineering Manager

CRS/RCH/mno
Attachment
cc: w/attachments:

‘J. McBee, TAC/UMTRA
W. Naugle, CDH

0695K2z




Cobbles-To-Fine Test Pit Locations

MK-F Test Pits

/ N3075 E 2000 Y
2z N2900 E6707
3 N2880 E 1145~
4 N2640 E 1245’
S N2010  E 1380V
. N2530 E 1390V
7 N2725 E1510V
& N2760 E 1740V
9 N2745 E2115 V
1o N 2965 E2170 Y
11 N2300 E 1205V
12 N 2225 E 1400 V
I3 N2415  E 2190
14 N2080  E 2115
1S N3656——E-1866 #2200 £205
It N1810 E 1880
17 N1840  E 2165
18 N1720 E 2195V

JAC Test Pits
r— s . ———
9 Y2040 E1600
2e | 2 N 2280 £ 2000
2l | N2410 E 2390
2z | 5 N 1880 E 2025
23| 2N 1730 E 2370 29cc |
- A AR 3y g
At 4 Qw b
s‘. .&hée
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TEST PIT LOG

Page _!_of _{

LOCATION MAP: :

&~

- LOCATION 1D: __ 7

Lo~
APPROX. SITE COORDINATES (1t)
N 3025 E o0

20 : ]
GROUND ELEV. (FT. MSL} 765 32
e /92— 11[12, (44
( I

DATE EXCAVATED: _ £/
BACKHOEE TYPE:

CONTRACTOR:
FIELD REP: -
REHAB. DATE:

S
GROUNDWATER LEVELS
TTMEIDEPTH ({1 IEST. FLOW (GAL/MIN)

DATE

LOCATION DESCRIPTION

SITE CONDITION

J— —
VISUAL CLASS.: DENSITY, COLOR, STRENGTH.

DEPTH SAMPLE UNIFIED
1) [NTTYPELID ISOIL CLASS. PLASTICITY, CONDITION, ETC.
X 0.8y Awuvide (repsore) corel LA/EL
D?-y TAILwbsS To & 3.0 FF.
s
- SLimes x 3Ofr T 70-2 Fr
/0
GRoundwaTEL  ENcounNpiED AT z /0-SFr
Z SampilEs & wArEL LEVEL
/5
= AN R AR R Y
bl e brire U e b SHR
X4
_—
COMMENTS:
SAMPLE TYPE

8 - Undisturdbec Blork Sample

D - Disturbed Bulx Sample




\

MK-FERGUSON COMPANY

A MORRAISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT#: __/

LOCATION: N__3¢2S E_ZcooO
TAC TEST PIT: YES NO_X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES_X _ NO

SURFACE ELEVATION: _ 7653. &
+#DEPTH OF TAILINGS: ___ /¢’

DEPTH OF GROUNDWATER: _ /0.5

SAMPLE INTERVAL: _Z gampies zwnes & WAgeL LEVEL

COMMENTS:




N _Z9¢0

TEST PIT LOG page _fot _[
LOCATION MAP: : SITE ID: gl LOCATION ID: z
2 APPROX. SITE COORDINEATEE7(11)
(=]

gLEV. (FT. MSL) _7442- ¢

GROUND

DATE EXCAVATED: _£/fre 22
BACKHOEE TYPE: 210
CONTRACTOR: ES

FIELD REP: .

REHAB. DATE:

DATEITIME

——

/

GROUNDWATER LEVELS

DEPTH ()IEST. FLOW (GAL/MIN)

LOCATION DESCRIPTION

SITE CONDITION

DESTH |L_SAMPLE i UNIFIED VIiSUAL CLASS.: DENSITY, COLOR. STRENGTH.
(£t.) INTITYPE] ID OIL CLASS. PLASTICITY, CONDITION, ETC.
~ 0.5 pr ALwuviéde (rofson,)
. Swry $4 GraveL , CeBBLE
s Ssampss & [-PFT 1AlrELVAL
: //o émﬂpdarat Eﬂfcﬂl‘ﬁw
/0
va 3 :P, 's'
pe/mmme ~\ F\ n‘r,“?..i : ﬁr‘\"{ Le
F'v' Y R TN thk\ '.uuw'
b wd gy ueHuRTS
5
e
COMMENTS:
BM"‘"?,,— SAMPLE TYPE

B8 - Undisturbec Biork Sample

D - Dissurbes 2ula Sample

- e~ 4 =

.
-
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MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# ___ 2

LOCATION: N Z900 E &7°0
TAC TEST PIT: YES No X
CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES No X

SURFACE ELEVATION: 7647-6

DEPTH OF TAILINGS/COBBLES INTERFACE: A(A /&’.«w{. Rounts TEST P:z)

DEPTH OF GROUNDWATER: ___#oye Encounyelep

SAMPLE INTERVAL: _ S symeces @ /.0 fr suirELVAL

COMMENTS:

 Bacrcteund Teer Pir

SIGNATURE: M__, DATE: /z/r A z
7 VR

T AP

. ' ‘

£ 705
5 F AW A AT R
h..a g...xawm% ww Wikl G




JACOES ENGINEERING GROUP INC.

Al o SFERATIRES

JE

TEST PIT LOG Page_fof /.
siTe 10:_ bun¥/ _ LOCATION 1D: -1

APPROX. SITE COORDINEATES (1)
N
GROUND ELEV. (FT. MSL)

4/{/!‘ M

DATE EXCAVATED:

Ll (- <3

BACKHOLE TYPE: s Doert #10 |

rtdf' CONTRACTCR: imsj
FIELD REP: &5, ¥
REHAB. DATE: 727X/
¢ “GROUNDWASER LEVELS
Tltf!’/ DATE[TIMEIDEPTH (ID|EST. FLOW (GAL/MIN) |
L - _.
LOCATION DESCRIPTION / Prole, ’ DA EAT W esT 13
SITE CONDITION JQW 7 R i
DEPTH |_SAMPLE UNIFIED | VISUAL CLASS.: DENSITY, COLOR, STRENGTH |
() [NT] 'rvpg___o SOIL_CLASS PLASTIC!TY CONDITION, ETC.
b B .
RemN I/m// //#er 6/‘//(/4{ N siAesAbSe
| MJZ&I v‘/‘iﬁ”//"fﬁ’affd M
broun, s/ j/? 7 tq N rp
74
(53 - A} 5
: NS Y.
et 3ELY
AT LY
I PRSI L ay
Y i
a5

L /
N Tl 2’ S 7 A/ AT SAMPLE TYPE

B =~ Undisiurbed Blork Sample

O -~ Disturbed Bulx Sample




j

TEST PIT LOG Page { of -;l

21 siTE 10: (AL /_ LOCATION ID: mh-/
N | APPROX. SITE COORDINATES (tt)

N _29~0 E) [¥as]
GROUND ELEV. (FT. MSL —
DATE EXCAVATED: [(-7L -

k’ BACKHOLE TYPE:
o M CONTRACTOR: P =
é_‘// FIELD REP: XA /cans A LRl I
’ REHAB. DATE:

7 Lé?ay/ﬂ —GROUNDWATER LEVELS
/é/ DATEITIMEIDEPTH (I1)IEST. FLOW (GAL/MIN)

LOCATION MAP:

e —‘—k ot !‘ / 4
LOCATION DESCRIPTION E/z” e R P oy &ram- 17
SITE CONDITION %Z’;Z/’me/ e ’ 7
DEPTH |_SAMPLE UNIFIED VISUAL CLASS.: DENSITY, COLOR. STRENGTH.
(#t) [INTITYPE| 1D ISOIL CLASS PLASTICITY, CONDITION. ETC.

<5 . . , . ..

Tﬁ"’b T 1-& " fpeei] [ oroeis

+ ;%M}(TP facrfj' srved and -5//(7 j/a,e{; rerk |

b:ou;‘", 5/1' ly mest Caéb/r5 anf
o Hers present (‘40°5'C G toibles o boulde:s)

am ol
o~ A IR I
"‘r . M ) Lo ﬂ
.—“ﬁ" ~o ] hﬂ \n‘,’ﬂ‘w

R el GRS Iy
m.f ‘D slbuees® W'
- .

—
COMMENTS:

SAMPLE TYPE
8 - Undisturbed Blork Samplie

D -~ Disturbed Bulx Sample

.o - Mmearm W s oseawh
: —— - e s -



TEST PIT LOG

LOCATION MAP:

| siTE ID: _Lfrus
M. | APPROX, SITE COORDINATES (11)
1o E /145

N

Page _{of /

LOCATION ID: _ 3

BACKHO$E TYPE:

GROUND ELEV. (FT. MSL) _2L47.2
DATE EXCAVATED: _ 4/« — Z

CONTRACTOR: _477

LaAT 23S
£8

FIELD REP:
REHAB. DATE:

GROUN

DWATER LEVELS

DATEITIMEIDEPTH (f1)IEST. FLOW (GAL/MIN)

LOCATION DESCRIPT.ON
SITE CONDITION
DEPTH |__SAMPLE UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(#t.) [INT[TYPEI ID ISOIL CLASS. PLASTICITY, CONDITION, ETC.
& 0.5 Fr Awvviae (G rapsown) covel u/:l-
- Mo FAILInGS = CoBBLES ENCOUNTERED
's 72 Lpounowarst LEVEL € 6.5 Fr
. S sampes & [.OFT (Nyeevie —> ZFT T Ter
/©
L) r. TR
e 3 Y, e
* Tes r‘. .-u PRl wﬁ
/s- ar Tl ﬂrr .‘u ‘A‘Q\’.
Yk 3N ea\‘;{tf-“‘-
._‘cég. :
Zze
I
COMMENTS:

SAMPLE TYPE

8 - Undisturbed Block Sample

D - Disturbed Bulx Sample

JEG-AL=ENG-7 (8/87)

CTRUDT 1A A 1.7



MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPITH __3

LOCATION: N Z 820 E /45

TAC TEST PIT: YES NOo X

CDH SAMPLES TO BE TAI@ BY MK-F/CWMFES: YES No_X

SURFACE ELEVATION: _7447. 2

DEPTH OF TAILINGS/COBBLES INTERFACE: _ A/ L2 e oS EuwwaP
DEPTH OF GROUNDWATER: __ 6.5 £r

SAMPLE INTERVAL: & sampies & /-© FT infEhval => Zer 1o Jpr

COMMENTS:




. oranal
TEST PIT LOG Page fof _/_
LOCATION MAP: A SITE 1D: L4~ LOCATION I1D: _ 4
24 | APPROX. SITE COORDINATES (11)
N _Z&4o E /24
GROUND ELEV. (FT. MSL) 4l . '~
DATE EXCAVATED: 7 - oz
BACKHOEE TYW
CONTRACTOR: <
FIELD REP: L. v
REHAB. DATE:
GCGAOUNDWATER LEVELS
SASSITIME|DEPTH (I1)IEST. FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITION
" DEPIH |_SAMP UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
() [INTTYPEI ID ISOIL CLASS! PLASTICITY, CONDITION, ETC.
= 0.5 FT Awovide 6!);5010) Ccovelk
} Ne Faiwides - coBBLES En cosnyERED
Y _
: 72  LReunDATER CEVEL e S.oFrr
S gamps @ [/.OFT tnNJERVAL
/7©
as NTRTT
- ’\T\Fﬂ\ ! 6“' ,!:_;\"
F’\"'Eﬁ‘f \%:p,.;'-’a“'\\ﬁ"-“ e
'’y ‘.\.\{\‘3‘1 - ﬁ\kk
°
[COMMENTS:
SAMPLE TYPE
B8 - Undisturbec Blork Sampie
D - Disturbed Bula Sample




MK-FERGUSON COMPANY

A BORRISON KNUSSEN CONPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# 4

LOCATION: N 2440 E /245

TAC TEST PIT: YES No XK

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES No_KX

SURFACE ELEVATION:  76<%6-7

DEPTH OF TAILINGS/COBBLES INTERFACE: _Mm Encou TERSD
DEPTH OF GROUNDWATER: &‘Ff

SAMPLE INTERVAL: S sampeces £ = /0,7 /o rERYAL

COMMENTS:




.
v X1

E

:-IACOBSBQG!@NGGROU?NC.

TEST PIT LOG Page Lot /.

LOCATION MAP:

A

N
=~

SITE 10: _Gusr __ LOCATION ID: S

APPROX. SITE COORDINATES (1)
N 2.9/0 E /38

GROUND ELEV. (FT. MSL) _Z(s/. &

DATE EXCAVATED: 11/cfoz = 2l12/22
BACKHO%E TYPE: - 4 :
CONTRACTOR:
FIELD REP: _&. Lharnanr
REHAB. DATE:

e
]

~— GACUNDWATER LEVELS
SATEITIMEIDEPTH U1 [EST. FLOW (GAL/MIN)

SITE CONDITION

LOCATION DESCRIPTION

DEFTH SAMP
(1)

INTITYPEL 1D

UNIFIED
SOIL CLASS.

P ——— f
VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
PLASTICITY, CONDITION, ETC.

X 6.5 gy AuvvA- Cprnu) CoveEL

TA1eS — BAND, SKT) SAND 7° L.O F7

IO

5

20

Cos8LES Florm 6.0 FT 1 (GRouNDPISTRL
LSV & /0.©O FT

4 sampss & /.© g7 1TELVAL

COMMENTS:

SAMPLE TYPE

B8 - Undisturdec giock Sample

D - Disturbed Bula Sample

Al aBMr,Y (a18T)

£ILuEs A A1



MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# S

—

LOCATION: N_29/0 E__/78C

TAC TEST PIT: YES No X

CDH SAMPLES TO BE TAKEN ﬁY MK-F/CWMFES: YES_X __ NO

SURFACE ELEVATION: _74S5/. 4

DEPTH OF TAILINGS/COBBLES INTERFACE: &8 Ffr

DEPTH OF GROUNDWATER: __ /@-© r£7

SAMPLE INTERVAL: __ £ Sumpiss (@ /.© Fr ,wpeRvAL

COMMENTS:

sxcmnm%__égg__f_ DATE:__¢2/ foz




g

LOCATION MAP:

TEST PIT LOG Page Zot 7
A| siTE 1O Gun LOCATION 1D: __&

4 | APPROX. SITE COORDINATES (1)
N _2ZS3° E_ /433
GROUND ELEV. (FT. MSL) . -
DATE EXCAVATED: _#/240= _ ~ oz
BACKHO$E TYPE: Z3 '
CONTRACTOR:
FIELD REP:
REHAB. DATE:
N —
GROUNDWATER LEVELS
DATEITIMEIDEPTH (ft) EST. FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITICN
S e —
DEPTH _§AM s UNIFIED ] VISUAL CLASS.: DENSITY, COLOR, STRENGTH |
(1.) INT [TYPEL 1D SOIL CLASS PLASTICITY, CONDITION, ETC.
= 0.Spr Awwis (-ppso«.) covel
- % 0.Srr v 4OFr TANMINGS = SAD To
5 50&’7 SArD
x4orr ™ 9.0F1 SurmE 4751-
/° Coaacf 447& Qo Fr 7o warel yyy A
Ar /5.0 rFrT.
5 Sarmp.S> L & LOFI /J}‘ﬂ—l/llr
18
LD prm— L)
7 ’."7:‘:'-.?“‘ .“ﬂ
g ',!:r"’“‘:\.‘j t\"‘u'.._t‘::, 3
té\af 320
COMMENTS:
SAMPLE TYPE

8 - Undisturbed Block Sample .

D - Disturbed Bula Sample

-

(L X PRI ZVY SRy IX L4

meo e oo . e -
- cer -
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JEST PIT LOG page ‘ot /.
LOCATION MAP: X | SITE 1D: _Gea/___ LOCATION ID: 7
M | APPROX. SITE COORDINATES (f1)
N _2725 E __/S/©

GRCUND ELEV. (FT. MSL) _Z7457:/
DATE EXCAVATED: yeferfog - nli13fez
BACKHO®E TYPE: _cdr " Z3<
CONTRACTOR: _A A7
FIELD REP: (5.  flosmart

REHAB. DATE:

GROUNDWATER LEVELS
DATEITIMEIDEPTH (I1)[EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SIiTE CONDITION

DEPTH SAMPLE UNIFIED j VISUAL GCLASS.: DENSITY, COLOR, STRENGTH.
(1t.) [INTITYPEi 1D [SOIL CLASS PLASTICITY, CONDITION, ETC.
X 0.5 fFr Aetuvihl (repsere) covel Ad/va
_ 4‘.‘0-5’;‘{ > S —rr 7-© Fr f‘/u;/(os -
< SAAMD éu.ry sS40 .
X 7.0pr o 1.0 FI SuimeS
/7€
lo88LE /.dfagfﬁd /0.0 Fr gyo
/5.0 Fr(+). Mo wAJEL EHcOUNTERED.
73 S sampuis @ [0 fr iwyEEYAC
Zo AR
r. F: eznArF f‘ § )
w:f‘\!"’r* U \,,-i;'.w“
r’r..“-_-"~-::. - v .A.L.-.\'i_;l‘;\zb‘f—’\: -
LG N 3T
COMMENTS:

SAMPLE TYPE
B - Ungisturbec Biock Sample

D - Disturbed Bula Sampie

IEMadluEMm.LY (oie?) o miemer @ o o



L4

@MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPAKY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# 7

LOCATION: N__ Z7ZS~ E__/S/0

TAC TEST PIT: YES No X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES No_X

SURFACE ELEVATION: _7457./

DEPTH OF TAILINGS/COBBLES INTERFACE: ___ /2 £

DEPTH OF GROUNDWATER: __ Al piarzz EwcovulyERED

SAMPLE INTERVAL: _S samprss € /.0 F7 sujeavie 70 75-0 FT

COMMENTS:

SIGNATURE: % Lhr DATE: _/Z /: 2/4&




TEST PIT LOG

Page _fof _/_

LOCATION MAP: g

&~

SITE 1D: _Ge~/____ LOCATION ID: _ 8
APPROX. SITE COORDINATES (f1)
N Z760 E [ 740

GROUND ELEV. (FT. MSL) _7659-4
DATE EXCAVATED: swfnfee = ”/’i/”'

BACKHOZE TYPE: Zs<
CONTRACTOR: dres

FIELD REP: oo

REHAB. DATE:

GROUNDWATER LEVELS
TIMEIDEPTH U IEST. FLOW (GAL/MIN)

DATE

LOCATION DESCRIPTION

SITE CONDITION

TDEPTH | SAMFLE UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
() [DNINTITYFEi 1D [SOIL CLASS. PLASTICITY, CONDITICN, ETC.
E 0.5 £r AuuiAl /7,},50,‘,) CovEL L7ldl—
- % 0.Sgr 70 9.0 FT  Taiines
< ‘
/° 8.0fpr 10 /5.0 Fr(+) Cozsic
THrerfAce . Mo warer EdcosnfEer
4 sampues € APpROL. /-5 Fr seyELvAL
/s
r-ﬂ <«
-z — ,'" e 1 !u‘—
:‘, ‘. .- ) \H‘u
L \.W\JR“‘E ““‘\'\5
|
COMMENTS:
SAMPLE TYPE

B - Uncgisturdec Blork Sample

D - Disturbed Buls Sample

JEG=Al=ENA=-, (/IAT)

[ A X X1 X 4 L ] L] L] -




@MK-FERGUSON COMPANY

A MORRISON KNUDBEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TEST PIT #: 8

LOCATION: N 2740 E /740

TAC TEST PIT: YES NO_ V¥

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES X NO

SURFACE ELEVATION: 7659. 4

- =
DEPTH OF TAILINGS/COBBLES INTERFACE: 9 _rFr

DEPTH OF GROUNDWATER: g_/g Glousdwarer ErlcosnJELED

SAMPLE INTERVAL: _ﬁsgm?egs € Aprex /-5 Fr rirzavAc yo /S Fr

COMMENTS:




(T3]

TEST PIT LOG page Lot L
LOCATION MAP: A7 sitE ip: _fsuar ____ LOCATION ID: 9
N. | ApPROX. SITE COORDINATES (11)
N 2745 E __2/5

GROUND ELEV. (FT. MSL) ) :
DATE EXCAVATED: 10/ et - 47
BACKHO®E TYPE: __Ec.é;_&' ‘
CONTRACTOR: A

FIELD REP: (. ASbrmas/
REHAB. DATE:

— s
' GROUNDWATER LEVELS
DATE|TIMEIDEPTH ({t)IEST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

DEPTH SAMPLE UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENCGTH.
(4t) [(INT(TYPEI 1D SCIL CLASS. PLASTICITY, CONDITION, ETC.

KOS Fr Awn/AC (pfsolb}f- coyél Ly&c

- 40'5}’[ 7 s.0 Fr ﬂ/{,/.lbs_ 51&71
g : Siry SAND -

'—‘»’EOIFr /O Fr SUmES

/° (-I,O’\”w

Lo88LE5 Ar w-e Fr ™ up,zt CEVEL
4r /3.°pr.

) # sampess € Apprex. [0 FT 1 ERY A
. ereRf
. A GEAY

" “a 3\ 3 ..\J [$33 ’
‘.‘. NI A

COMMENTS:

SAMPLE TYPE
B - Undisturbec Blork Sample

D - Disturbec Bula Samole

JEG-AL-ENG-7 (8/87) FIRURFE 14.48 1-3



 C)MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# <

LOCATION: N 2745 E 2/S
TAC TEST PIT: YES No X
CDE SAMPLES TO BE TAKEN BY MK-F/CWMEES: YES NO X

SURFACE ELEVATION: _745¢ . ©

DEPTH OF TAILINGS/COBBLES INTERFACE: __ //.© g1

DEPTH OF GROUNDWATER: __ /3.0 rr

SAMPLE INTERVAL: £ ssupiee @ = /.0 pr 1upflVAC . Lasr sumped
TAKEN Ar /4.0 FT.

COMMENTS:

SIGNATURE: _gﬁg_._gzém.___ DATE: /3/ /92

2
=, N A t
’T‘W“ ‘é, €‘”" oW

N I Tk =7 -

) - i'vi \m -

\g!.,,‘t /o




JEST PIT LOG page fot /.
LOCATION MAP: 71 siTe 1D: _{zusd __ LOCATION 1D: _/O
N | APPROX. SITE COORDINATES (11)
N 2965 E Z/70

GROUND ELEV. (FT. MSL) _7,s53-9

DATE EXCAVATED: M‘—'—‘#‘*—L&
BACKHO%E TYW ‘
CONTRACTOR:
FIELD REP: Lo Lbormdel

REHAB. DATE:

e
. CROUNDWATER LEVELS
DATE|TIMEIDEPTH (11){EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

DEPTH SAMPLE UNIFIED J VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(%) {INTTYPEI ID ISOIL CLASS PLASTICITY, CONDITION. ETC.

< 0.5 Fr ALLIVIAL [75,030”-) CovER LJ752

X0.Spgr 1 3.5 P 7ANNCS 544D,
‘u,fl, SAJD .

~—_

& 3.6 gr 70 B.OFr S&iméS

Loss65 AT B.0 Fr 7o wAEE LEVEC AT
4

/ /0-S FT -

3 sampees C APPROK. [0 pr supehvaL

s L Of

. e
- T e
el L e e X
—nn T Qbew—-

3
w
I
<
&
¢

'

SJ
Q ' -
",
€
&
¥
of
W
&
c

COMMENTS:

SAMPLE TYPE
8 - Undisturbeg Block Sampie

‘D - Disturted BLlx Sample

JEG-AL-ENG-7 (8/87) CIRIDT 1A 4 1.



4

R MK-FERGUSON COMPANY

A BORRISONMN KNUDSEN CONMPANY

COXBLES-TO-FINE TEST PIT DATA

TESTPIT# __ /2

LOCATION: N 294S E 2Z/70

TAC TEST PIT: YES No ¥

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES_X _NO

SURFACE ELEVATION: _ 7453.-9

DEPTH OF TAILINGS/COBBLES INTERFACE: 8 rr

DEPTH OF GROUNDWATER: /0.5 rgr

SAMPLE INTERVAL: _ 3 campces € aprrox. /.0 Fr srferyAL

COMMENTS:




TEST PIT LOG

/

‘ot 4

Page

A

LOCATION MAP: ~

&~

Gunt LOCATION 1D: __ {1

COORDINATES (ft)
E Jzos

SITE 1D:
APPROYX. SITE
N 2300
SROUND ELEV. (FT. MSL) _ZLdl ./
DATE EXCAVATED: 42/ - lt'/IZ/lL
BACKHO%E TYPE: _CAL 235 ‘
CONTRACTOR: _Ap1£3

FIELD REP:_& - o
REHAB. DATE:

e —————

GROUNDWAER LEVELS
DATEITIMEIDEPTH ({)IEST. FLOW (GAL/MIN)

LOCATION DESCRIPTION

SITE CONDITION

DEPTH SAMPLE | UNIFIED j VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(#t) [INT[TYPE} ID ISOIL CLASS PLASTICITY, CONDITION, ETC.
& 0.5 F7 Awwvvinc (plp‘a(.) Coy6R 4‘75&
- (o088 O.SFr 70 WATEL LEVEL AT
{ 8'0 fr-
S 5,4,»1/94.56 7’#‘5.6’ fleM 2.0 Fr 7®
2.0 fr A4 F /0 Fr ) uffs.l-ﬂb
/0
-, {‘P."i ':‘E
157 - f“xr‘ \(:‘ -
e 7\ B AR AT
TTIERY hwei ="
“,“S b.— b
COMMENTS:

SAMPLE TYPE

B - Undisturbec 8lock Ssmple

D - Disturbec¢ Bulc Sample

JEG-AL-ENG-T (&/87)

cTeIdt 1A A 1.7




MK-FERGUSON COMPANY

A MORRISON XNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TeSTRIT# /[

LOCATION: N__ Z300 E_/205

TAC TEST PIT: YES NOo X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES No_X

SURFACE ELEVATION: 7644 /

DEPTH OF TAILINGS/COBBLES INTIRFACE: Ase LoABES, No FA/LIANGS

DEPTH OF GROUNDWATER: __ 8 £r

SAMPLE INTERVAL: \Syaer _gtmpune: @ ZFT. S savapss € = [pr

] /Af/‘ENA ..
COMMENTS:

SIGNATURE: %ﬁé‘———— DATE: _ /2 ze, /Oz_.

.z Off
- N .“':-Fg %
n F\f""ﬂ.’"‘? " (“ AR !




I i reme or v

4

TEST PIT LOG

LOCATION MAP:

A
N
=~

SITE 1D: urf
APPRQX. SITE COOR
N Z

/

Page / of

LOCATION ID: _ /T

DINATES (ft)
E __£ :

BACKHO¥E TYPE:

Moo -
GROUND ELEV. (FT. MSL) Sl « 2
DATE EXCAVATED: /247 - 7/ 72
c“?,F Zz35
£

Y. rad}

CONTRACTOR:
FIELD RZEP:
REHAB. DATE:

A

GROUNDWATER LEVELS

DATEITIMEIDEPTH (

f11EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDIT.uN

| CEPTH SAMPLE UNIFIED .‘ VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(#t.) [INTTYPE( ID SOIL CLASS PLASTICITY, CONDITION, ETC.
X 0.5 pr AUYVAC [ppwg cayih 475.4
- Zo5rr 70 L.0pr TAILES . Sawd,
< 6.1.,-7 Samd
X Lo Fr 7 N OFl SesmES
10
Losees [l-0pyr yo [6-OFr(¥)
A/o é.pw/pudfa Epwwfgzéo
5 S sampes € 1.0 FT sul FERVAL
ze R
S PPN g
'r‘rﬁ’,’:." '“f'. ‘.- .;‘ "-1 \5.2'#’.! “
{ B B v
Laowe ™
o
COMMENTS:

SAMPLE TYPE
B8 - Undisturbec Blork Ssmple

D - Disturbed Bulx Sample

R T

mocm @ 1, mNr

memin®™ 1A a 89 9



 C)MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# /2

LOCATION: N_Z22& E__ /400

TAC TEST PIT: YES No X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES__X_NO

SURFACE ELEVATION: _ 7654.3

DEPTH OF TAILINGS/COBBLES INTERFACE: e AT
DEPTH OF GROUNDWATER: _ 4/ Clouwpirel  Erl Coc WyELED

COMMENTS:




TEST PIT LOG

Page _{,of _/

A
N
=

LOCATION MAP:

SITE 10: _Lust LOCATION 1D:__ 73
APPROX. SITE COORDINATES (ft)
Z E Zi20

N 415 .
GROUND ELEV. (FT. MSL) 7455 -/

DATE EXCAVATED: _ttfufee - t/iz /.

BACKHO4E TYPE: clg 235
AmES

CONTRACTOR:
FIELD REP:
REHAB. DATE:

—
GROUNDWATER LEVELS
TIMEIDEPTH (U1){EST. FLOW (GAL/MIN)

e 25

DATE

LOCATION DESCRIPTION

SITE CONDITION

UNIFIED

 DEPTH
SOIL CLASS

SAMPLE
(4t.)

INTITYPEI 1D

J

VISUAL CLASS.: DENSITY, COLCR, STRENGTH.
PLASTICITY, CONDITION, ETC.

D.S Fr AUVVIAC(TOpsow) CoveL Ayl

<
x

0. FT 710 /00 FI 7ARIIACS . SadD,

5u-r7 SAanD

1°

9

Cossres /2.0 pr 7o wAfER LEVEL AT
13.§ Fr

5 gamper & < 1.0 Fr 1nNTERVAL.

ﬁ(l“.
N IR
o

n

r7% R
'.;___:, “'.._;..

{-lh ¥

»

-

COMMENTS:

SAMPLE TYPE

B - Undisturbeg Blork Sample

D - Disturbed Bulx Sample

JEG-AL-ENG-7 (g/87)

FIGURE 14.4.1-3




MK-FERGUSON COMPANY

A MORRIZON XNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# __ /3

LOCATION: N 24/5 E Z/5o
TAC TEST PIT: YES NO X _
CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO X

SURFACE ELEVATION: _745% -/

DEPTH OF TAILINGS/COBBLES INTERFACE: ___/©2.¢0 gr

DEPTH OF GROUNDWATER: _ /3. & =71

SAMPLE INTERVAL: _$ Sdmpics @ < [-OfFr ,uerrsl

COMMENTS:




. alverseni SSTMANCaS

LOCATION MAP:

TEST PIT LOG page Zot /_
A | suTE 10! loud LOCATION 1D: _/4
M. | APPROX. SITE COCRDINATES (ft)
N __Zopo __ E _ZTUS
GROUND ELEV. (FT. MSL) _Z2L<4. &
DATE EXCAVATED: _L//n/fez = o
BACKHOE TYPE: z35
CONTRACTOR: _AmeS
FIELD REP: G _Lhrwan —

REHAB. DATE:

I——
| GROUNDWATER LEVELS
DATE|TIMEIDEPTH ({)IEST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION
DEPTH SAMPLE UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(#t) [INTITYPE]| 1D ISOIL CLASS. PLASTICITY, CONDITION, ETC.
~ 0.S FIr Auuvidc (Tafsow) oyl LA762—
- 4 0.5 p7r yo #O Fr TAILIANCGS. SanD,
g Sury Suwo
< 4.0 Fr 7o /2.0 Fr SL1MmMES
(e
losbss /2.0 pr o sk LEVEC AT
15 16.© r7
4 sampues AT (.0 FT (ArERVEC
2o ST A
' v
— - .. bi-'z‘é \;’ L
-1 4 - -\\;g\'
i T LA
&I@Ju‘ \&"‘
COMMENTS

SAMPLE TYPE

B - Undisturbec Blork Sample

D - Disturbed Bulx Sample

.o AL-Tisa-s (8/87)

CTRHDE 14 A 1.%



) MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TesTPITH: /4

" LOCATION: N 2080 E 205
TAC TEST PIT: YES No X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES A NO

SURFACE ELEVATION: __74854. 4

DEPTH OF TAILINGS/COBBLES INTERFACE: _ /2.0 g1

DEPTH OF GROUNDWATER: __ /4. 0 £7

SAMPLE INTERVAL: i_ég%ngé‘ 7O Ff swrEeyaL

COMMENTS:

SIGNATURE: g%_#m__ DATE: - ’z/géz,




ENGINEERING GROUP INC.

TEST PIT LOG

LOCATION MAP:

A
N
)

SITE ID:

APPROX. SITE COORDINEATES 1§19

Page _foi _/_

LOCATION 1D: _/S

20

N _ZZe2
GROUND ELEV.

BACKHOEE TYP
CONTRACTOR:

FIELD REP: :
REHAB. DATE:

DATE EXCAVATED:

(FT. MSL) = 764 ./
10/ [T < ”:/'z,/,!-'

E:__gm7 Z3S
o

I ——
CROUNDWATER LEVELS

DATE |TIME

DEPTH (I1)IEST. FLOW (GAL/MIN)

LOCATION DESCRIPTION

SITE CONDITION

DEPTH |_SAMPL UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH |
(1) [INTiTYPEl 1D 1SOIL CLASS!. PLASTICITY, CONDITION, ETC.
X D.S Fr AwuviAL (Fopsere) cover Iz
- CosBies O-S Fr 7o wAEk CEVEL AT
c 8.0 FT
5—54,-7:4:5 FALEN Frert ZOCF7 77
B.orr & Apprex [OFT 1 EAAC
le
Y
(s 3 G \.,\b ;':’5
\,.-f' - o \,.u
' S PR L e
Al \2”‘% g
2o
COMMENTS: o L2,
o AN N . SAMPLE TYPE
cd¥Y

B8 - Undisturbec Blork Sample

D - Disturdbed Bula Sample

JEG-AL-ENG-7 (6/87) '

FIRIRE 14 4 1-3



MK-FERGUSON COMPANY

A MOARRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# ___/S_

LOCATION: N__22zo© E_/Zos

TAC TEST PIT: YES___ NO_X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES No_K -

SURFACE ELEVATION: _ & 7646./

DEPTH OF TAILINGS/COBBLES INTERFACE: _Ju cogauss, Ao 7arines
DEPTH OF GROUNDWATER: £ 8.0 g7 =
SAMPLE INTERVAL: _S ;—Ag‘ggg .4/' Approx. /.0 Fr I TERY I
CONQAENTS
ol ZEsT AT was  MieSoO E(SLS. Twe zesr —
PTER Yy iacagmar Boil—ou T

L z/am_@stf} - S 7 -
/
SIGNATURE:M,._\_E DATE: _s2/) fg= Z




TEST PIT LOG page Lot L
LOCATION MAP: A1 SITE ID: LOCATION ID: _/&
M | APPROX. SITE COORDINATES ém
N 72/ E /80
GROUND ELEV. (FT. MSL) _7459-6 -
DATE EXCAVATED: _g/h/ft - alizfoz
BACKHOEE TYPE:_% zI< d A
CONTRACTOR: __A~7E5
FIELD REP:
REHAB. DATE:
A
| GROUNDWATER LEVELS
DATE|TIMEIDEPTE ({O[EST. FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITION
DEPiH |__SAMPLE UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(#t.) (INTITYPE| ID ISOIL CLASS. PLASTICITY, CONDITION, ETC.
1 X 0.5 fr AcwsiRl (fpfscu—) co/ep 17&
- KOS fr 7o 6-CF7 TANNGS . Sav2,
g Snry Sand
“4.0 Fr 7° /;-;ff SLimES
[0
15
Cosae> 15-S §Fr 72 20-S Fr(t)
Neo latouriOW ATER é‘duddffm
10 & sampLce AT [.O Fr sayELVAL
29
" - !
: -t :.r‘ A \
e ' «'ﬁ::‘f—.ag
COMMENTS: ===~ ==
SAMPLE TYPE

B - Undisturbec Bicrk Samgle

D - Disturbed Bulx Sample

. Srasm @ s ams

e e @ - a @ - .



MK-FERGUSON COMPANY

A MCRAISON XNUSEEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT#: /&4

'LOCATION: N /870 E /€80

TAC TEST PIT: YES No X

CDH SAMPLES TO BE TAKEN .BY MK-F/CWMFES: YES_ X NO

SURFACE ELEVATION: _7459.0

DEPTH OF TAILINGS/COBBLES INTERFACE: __ /S-S rT”

DEPTH OF GROUNDWATER: mfa En/coun TERED
SAMPLE INTERVAL: S~ sampics @ /o .f sabrERVAL

COMMENTS:

SIGNATURE: %}k DATE:_s2 /70 /62
) . 7

7

. e >
- R F
-, < o - I

. <
. 4 : .. - "
“ L .~\ '--A -.J' "" »

- 4 . .
i b -t

Ay




albvestoenit

CrERANSES

TEST PIT LOG

/

Page iof

LOCATION MAP: x| StE 10:_{res’ _ LOCATION ID: /7
& | APPROX. SITE COORDINATES (1)
N /820 E Z/S
GROUND ELEV. (FT. MSL) 7Zc#46.-9
BACKHO€E TYPE: z ’
CONTRACTOR: Al
FIELD REP: .
REHAB. DATE:
GROUNDWATER LEVELS
DATEITIMEIDEPTH (ft)|EST. FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITION
I DEPTH SAMPLE UNIFIED ] VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(1) [INTITYPE| 1D [SOIL CLASS PLASTICITY, CONDITION, ETC.
¥ 0.5 fFr /uudzlb(ﬁ/‘ﬂk) covEl (4754
i oS Fr ™ 6-SrF7 gANI/eS . SAM,
S, Sawo
s 7
loB8Les 6.5 PT 7 uﬁ/aL ceyer A7
/0.0 FT
i@
3 sampS AT Appror. 1.0 gy supeavat
IS
R Y
PN L oLy die v
. ?— st < ¥ .‘:.u“.‘.;du»yu\l \Jdu
Liwe W bg
Ze
-
COMMENTS: .
SAMPLE TYPE

8 - Undisturbec Blork Sample

D - Disturbed Bula Sample

JEG-AL-ENG-7 (8/87)

FIGURF 14.8.1-3



‘() MK-FERGUSON COMPANY

A MORRISON KNUDIEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# _ /7

' LOCATION: N_/gi4o E z2/6S
TAC TEST PIT: YES No X
CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO X

SURFACE ELEVATION: _ 76469

DEPTH OF TAILINGS/COBBLES INTERFACE: .S rr

DEPTH OF GROUNDWATER: _% /2.0 £r
SAMPLE INTERVAL: 3 sdmpres € Afpaox. /.0 Fr suysevat

COMMENTS:




JEs JACOES ENGINEERING GROUP INC-

; ALPeIRIeMS SFERANGONS
TEST PIT LOG page ‘ot /
LOCATION MAP: ~1 site 10:_Geua’ __ LOCATION 1D: _/38
N | APPROX. SITE COORDINATES (11)
N __L2Z2 _ E Z/2s
GROUND ELEV. (FT. MSL) o
DATE EXCAVATED: _fufor - ccfocfoz
BACKHO&E TYPE: L&z 4 1w
CONTRACTOR:_&Q‘(_
FIELD REP:_&. Sariss/
REHAB. DATE:
—
GROUNDWATER LEVELS
DATEITIMEIDEPTH (H1)IEST. FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITION
DESTH |_SAMPLE UNIFIED J VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(#t) [INTITYPEi 1D ISOIL CLASS PLASTICITY. CONDITION, ETC.
Z 0.5 Fr Aiwyrsac (79/5910) Coysk Ld}af.
= < o.§ Fr 0 2-S Fr FArIAeS . Shpm2,
I's 5u.r4/ Sand
. 2 2.5 fr 7 S5-0F Se1mES
’ Lo38Les 5.0 fr 7@ /00 Frit)
Ie Mo  Lerousio whAreh EncooayELED
5 samprs € 1O FT PNTERVAL
s
- Fen ‘-"."'r' - ';
- - - = ’ ‘ “.'!.
P o O i \gau'cE ¥
) . NS &
!\;uud \pymrkwci¢F b
COMMENTS:
SAMPLE TYPE

8 - Ungisturbec Blork Ssample

D - Disturbed Bulx Sample

JEG-AL=-ENG-7 (g/87)

FIGURE 14.4.1-3



<)MK- "ERGUSON COMPANY

AMORR SON KNUDSIN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# __ /8

'LOCATION: N /72e E Z2/9¢

TAC TEST PIT: YES No_X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO_JX

SURFACE ELEVATION: _ 7446. ©

DEPTH OF TAILINGS/COBBLES INTERFACE: _ S.0 Fj~
DEPTH OF GROUNDWATER: _ A LLoyudp s ATER  EMCOUNTERED
SAMPLE INTERVAL: _é:é&,ﬁsf_ﬁ l-O Fr rudfERVAL

COMMENTS:

SIGNATURE: gd/;- %___ DATE: /f/:/le




l r JL iACOBSBJGNEERIQGGROUPNC.

TYEST PIT LOG Page Lof /.
MEF 19
LOCATION MAP: A1 s1TE 1D: _LYNE|_ LOCATION 1D: 7AL-¥
M | APPROX."SITE COORDINATES (f1)
N _2940 A

GROUND ELEV. (FT. MSL) __2(<s2.6
DATE EXCAVATED: __/~///- G~

BACKHOLE TYPE: 7 TS
CONTRACTOR: / _
FIELD REP: LApu s ! X M s
REHAB. DATE: U= - AA

GROUNDWATER LEVELS
ATE|TIMEIDEPTH (1)|EST. FLOW (GAL/MIN)

LOCATION DESCRIF]) W/ ETHALY, =07
SITE CONDITION _S/%/- T/ Ng e U7
O e E o UNEIED ] VISUAL CLASS:T DENSITY. COLOR, STRENCTH|
———TBE L5777 Sqad7 fw_%f'/ 2 720, Agsis
N braer], L A V(f(/ mf/ 7‘&/
TH/ sy
: (//V//J” t-£°
3.0 B _F Sand W i}f Sord Jtil/ J%//‘f%
] well graded, ¢ /ay,r( 7,[é brecpn,
10 kBl | CL 21, #2/1; !M//’/a’
.9 L i %@ %{ ond )’//7" MeA %o A/ ,0* 7/?
o 47 o 1Y 5/ .
— Sapty brav (/ﬁ// , s ﬁ/ﬁ/ 7|
' /6}49{1&/// y//#) (%'/}(-
L ﬁ/ﬂ(/ﬂ Jroind ped fropr & ;‘.f/
LA, 75’
/)/f(;a/lflf‘ ,47‘?//?/ ///'&é /VL;/
—c " Fr!"}) "‘"’
I s B F ékw L.J \f-ui:"‘
OMMENTS:. o < =7~
SAMPLE TYPE

B ~ Undisturbed Blork Sample

D - Disturded Bulx Sample

JEG-AL-ENG-7 (&/87) FiGURE 14.4.1-3
o DURe AReR.d=d




ATTACHMENT 1 (Page 1 of 2)

'J—‘,ycoesewe&:-.mec-aowm

| elSwvesmme GFusrexs
+

SOIL SAMPLE INVENTORY

LOCATION -
(soriNG) 1D: Jocd

SITE ID: EMNQ'_

DATE: !] IYIQLG‘V

FIELD REP.: __l/_’g’.\cy\ll&] 2 Vacusch

, l

[

SAMPLE 1.D.
eel
kol
&
“pod
N/23 3

NN

SAMPLE I.D. DEPTH INT.

DEPTH INT.
-7

g -4

-1

_@,' /t‘

/-’/




v

< )MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# /9

"LOCATION: N 2940 E /LoO

TAC TEST PIT: YES X NO

CDH SAMPLES TO BE TAKEN ﬁY MK-F/CWMFZS: YES No_ X

SURFACE ELEVATION: _74S.2. &
DEPTH OF TAILINGS/COBBLES INTERFACE: £ 7 £ =-S5 o7 pov

DEPTH OF GROUNDWATER: __/Z rr

SAMPLE INTERVAL: & <c4mpces P /.Opr sapElvaL

COMMENTS:

SIGNATURE: _44?., 917/,-.-—-\ DATE: /z;//;é;




LOCATION MAP:

H MBS GPURANSES
| TEST PIT LOG page Lot /
) ‘—F"‘Lp .
A] sITE 10 V74 LocATION 1D:7ACS
M. | APPROX._SITE COORDINATES (f1)
N Za E 20 .
GROUND ELEV. (FT. MSL)
DATE EXCAVATED: /L0 7 23
BACKHOLE TYPE:  Zatpller 32 |

CONTRACTOR:
FIELD REP: iv.

REHAB. DATE: LA 7
—//- (
GROUNDWATER LE

R LEVESS 1
TIMEIDEPTH ({1)|EST. FLOW (GAL/MIN)

DATE

SITE CONDITION

 I— y Va
T et EJ frsORL LS ST O e 1
mz./f/ ST 7T A /nw g
2R /)/4(/) o AT, (// T2 S
- | SWsy \awty é"&
s .fz//:/ 77 S'//@’ cond ) f/// ;'44/
| wlry wel/ /*o/// e ////b
¥
j y b1, Ay, 5 /yf prirdA
g ¥ ¢ (| sofie ;//;:/ Gpors, arey T,
) /1/,071, Aatp; fatll 7; s ./MM/
~ ¢ /,‘/I 4
=
HE P4\ 4f ol Vi émwﬁtz/r/“ .w{/ g M/?
Py EEL o MasT. y
i 0 #
pY )
Y, (;"-?‘?"'-7‘: 7
mmrmaATIT R AT R ©
5 i ] SRS ¢
Liwi Haev
[COMMENTS: ,
A4 f Zly XN/ SAMPLE TYPE

8 - Undisturpea Blork Sample

D - Disturbed Buix Sample




T JACOBS ENGINEERING GROUP INC.
JE

TEST PIT LOG

Pagetof |

REHAB.

LOCATION MAP: A SITE 1D: G/ LOCATION ID: _JBC -7
APPROX. SITE COORDINATES (11)
= N 9_‘7_83 g 2000
GROUND ELEV. (FT. MSL) _
DATE EXCAVATED: 11 19—

BACKHOLE TYPE:
CONTRACTOR:
FIELD REP: &{fmnic I

z‘\ﬁ Y LA & 1 -D
IE—V/{J’UQfJ'\
7 7

DATE:

[
CROUNDWATESR LEVELS

DATE

TIMEIDEPTH (1t)

EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION So: 517 (oo

SiTE CONDITION

DESTH |_SAMPLE UNIFIED VISUAL CLASS. DENSITY, COLOR, STRENGTH.
(1) [INTIHYPE| ID ISOIL CLASS. PLASTICITY, CONDITION, ETC.
Hiw | Sof, Wse ,loft b g
: g e 4G - Blegline s
: - / . ‘ .
. CL 2 Sk
| J
_Iput | ool
xal —
= af Cobble s, 5ray€($ 2y, Buon,; 7H¥k ik
N o0 .
009,
‘ Dﬁ pl g o = 4o
mm——
-r b "nr !lt—!' ~-n ‘/'T""-: v\-
L wess g w s \& U wua
[COMMENTS:
SAMPLE TYPE
8 - Undisturpec Blork Sample
D - Disturbed Bul« Sample
JEG-AL-ENG-7 (8/87) * FIGURE 14.4.1-3




sITE 10: L AID!

. JACOBS ENGREIRING GROUP INC.
JE ——

SOIL SAMPLE INVENTORY

LOCATION
(BORING) 1D: 1~ ~ )

_ DATE: ,#,’Q_z.flr

FIELD REP.: KM%I//%A'MN\A

SAMPLE 1.D.

A
i

02~
203
oeH

DEPTH INT. SAMPLE 1.D. DEPTH INT.
g5’
15-11°
1 7-18'
1¢




MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

&

COBBLES-TO-FINE TEST PIT DATA

TESTPIT#. _ Z0O

"LOCATION: N__ZzZge E_Zooco

TAC TESTPIT: YES X NO

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO_X

SURFACE ELEVATION: _7(57. 4

DEPTH OF TAILINGS/COBBLES INTERFACE: /SO £r

DEPTH OF GROUNDWATER: _ ¥ /7 gr r» /8Fr

SAMPLE INTERVAL: _Bw«x SMf‘-;' € BrFr vo /SFr
3 sampis € [pgr smnppavac

COMMENTS:

SIGNATURE:M _____ DATE: /;/v/iz,_.
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JACORBS ENGINEERING GROUP INC.

AlMSER oS CPERANORS

TEST PIT LOG

Page lof _L

MKF 2]

LOCATION MAP:

A
N
&~

SITE ID: &! LOCATION ID: -
APPROX SITE COORDINATES (ft

N / £ iﬁ/
GROUND ND ELEV. (FT. MSL)

DATE EXCAVATED: /= 10~
BACKHOLE TYPE: ¢ e T
commcroa =

FIELD REP: L2/ IeA L ARS
REHAS. DATE 1l T- AL

e

GAROUNDWATER LEVELS
DATEITIMEIDEPTH ({t)IEST. FLOW (GAL/MIN)

SITE CONDITION

C

7
VISUAL CLASS.: DENSIT

DEPTH SAMP! UNIFIED ] Y, COLOR, STRENGIH.
(ft.)  TINT Tvpﬂs_r_sg_sow CLASS LASTlC!TY CONDJTION, ETC.
_ — o2 {%_Z sch/ ;hw/ AR
5] 6 PMZM} o pirt vealtt? top soll
748
s 1% —1ap S22l é/’”’/‘?; z/ﬂ//%fzﬁ& )/ 74
O EE—eE A /c&/‘/ M//;@N@ |
78 prn, ;; #os7 )‘7 f/f At
t w/M //#) 7 2
. % //I’af‘ /'/zé/ ﬂﬂﬂ‘ﬁ «&é L2 5T
(o) g7t £ orir rz.:f// 70
év f;
lo A ot A% 7 L
Py /7] flﬂ/ ¢ f'/ff f
q.@ feea?F? 1 /4
w///liﬂ/ o
-~ nn P\r it
>3 SN ﬁhpn ) : b \‘”Nm‘
LJ\JJJ "-‘-"[-.N“
Eémmemsm SAMPLE TYPE
! =3 /l/' ? B - Undisturbed Block Sample
=T ‘ ¥/ D - Disturped Buls Sample




LOCATION MAP:

TEST PIT LOG Page[ of /.
21 siTE 1D: Zupl___ LOCATION ID: “DC-1|
iy APPROX. SITE cooaomm.%s;c}’m -

N =1L E _£A
GROUND ELEV. (FT. MSL)
DATE EXCAVATED: ”/”",7"7’
BACKHOLE TYPE:
CONTRACTOR:
FIELD REP:_Krimbs K F7o<h

REHAB. DATE: —

CECUNDWATER LEVELS
DATEITIMEIDEPTH (UNDIEST. FLOW (GAL/MIN)

SITE CONDITION

LOCATION DESCRIPTION

Fowd Lo bzrmiam ToF
)

[DEPTH [_SAMPLE 1 UNIFIED VISUAL CLASS. DENSI7Y, COLOR, STRENGIH.
(1) NINTTYPEI 1D [SOIL CLASS! PLASTICITY, CONDITION, ETC.
T" :“;“lt‘. {‘}'M/&P b" -'npsi,}l
_%_. ool g | | N
2 el (,c;',-bk-; (;rz‘;v-ell .Scwm %-?— ‘%)
2 )| Doy Prown .S/ﬁﬂfy st 5¢ % eckh
= cod 19 wmple @ & o= 1 PCile
2'.”’ M 3’ " 57 6(15 i .
Dy at ¥ 393 50 ceunts fz’r/ﬁwn
L el jebic
5-C. smple ot celkekd die 1 Cave-
W)
X
=¥
ar‘#f"‘ﬁr , ’-\;\a"%’h
'Y '\:JJ ks
AL R (e

COMMENTS:

SAMPLE TYPE

B - Ungisturbeg Slork Sampie

D - Disturbed Bul« Sample

JEG-AL ING-T (&/87)

L}

CYrPUDLE 1A A 1.



ATTACHNMENS § (rayc ¢ vi «y

! alswesmEEen SPURAONS

SOIL SAMPLE INVENTORY

LOCATION

D::mc"’

si7e 10: _CUND | (BORING) |

FIELD REP.:

DATE: ulickn

SAMPLE 1D, DEPTH INT. SAMPLE I.D.
R 2 -2
noY 2- 4
Q0% 4-5
el =T
-
- re —
—r e v
— . 4.‘-‘,\-.:.
Ty, R Lk
B ‘g ./ -
(" e

DEPTH INT.
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(-2 MK-FERGUSON COMPANY

‘i

1

A MORRISON XNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TesTPIT#: 2/

LOCATION: N__Z4!0 E__Z390

TAC TEST PIT: YES_X_ NO

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES No_X
SURFACE ELEVATION: _ 72464 . 7
DEPTH OF TAILINGS/COBBLES INTERFACE: Tl S, ALl CoB8LES

DEPTH OF GROUNDWATER: __ & 77

SAMPLE INTERVALZ Symocs & 4ppror  [/-0pr swpsesat Zrr 1o 77,

COMMENTS:




LOCATION MAP:

TEST PIT LOG Page__of __
MEF T
A1 siTe 10: yle ! LOCATION ID: JAC—S
M| apPROX. SITE COORDINATES (1)
N _IB2BO E ___ZozS

(FT. MSL) __7¢s5s.S

GROUND ELEV.
DATE EXCAVATED: U/ 738

BACKHOLE TYPE: rpf 2=

REHAB. DATE:

CONTRACTOR;
FIELD REP: K s che e

M
GROUNDWATER LEVELS

DATEITIMEIDE?TH (it)

EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION B g it Sourt
SITE CONDITION v

HE

.

DEPT SA VISUAL CLASS.:
(ft.)H INT ITMYPPE: iD soli‘flglLEEssJ ISUA A PLASTICITY, CONDITION, ETC.
— —L 1 Lok bgm5%il 1
- M{Sd SQJ‘d A‘ne. wd /,‘ 6(0@‘ &llfﬂ
N ’ !
< \v&&wﬂz{ %.fﬂ ’ js
5; - . . .
& C [ o, 05 bF
%é ; o ly 147 S’h(,f‘ ﬂ/"L/:ﬂ
i A~ 7. L biie @13
e 7 =y %/Mmm& & 13
ki ool Lin;/,/}' / Lehibles ; fafy{jl brewn | mecis
4 . (! s > \i .
& Lcsisles 4 03] G
Lz & Bealelyrs & :717
ek tovole ak (4.6
YO
el ma gt SRR
r?"' f\, - ~ -’-c../'.'\é SOVE L R
PRYRUT -/ kil =
[COMMENTS

SAMPLE TYPE

BENSITY, COLOR, STRENGTH.

B - Ungisturdbed Biork Sample

D - Disturbed Bulx Sample




- ATTACHMENT 1 (Page 1 o1 &

[ . JACORS ENGRESRING GROUP INC.
{ JE. prpame s Y
SOIL SAMPLE INVENTORY -
. LOCATION
siTE 10: Y pA (BORING) ID: 18- 5
DATE: _‘!'! (192 e12LD REP.S Kk [ dupusche
.
[ SAMPLE 1.D. DEPTH INT. SAMPLE 1.D. DEPTH INT.
0y 4
| M- 2. o
pe __H- [
| vial) 16 - it
T o 1718 He=
l [aYoX ) —_— ’@“"(
X4
. [ulon] . __19- 20
fs‘:a&‘j\
_ ~” e N :";k\" v
T 2t - ~ 7
" r\"":. i
— - ,\(:J\ wY
e
N7
- e
e — ———
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«JMK-FERGUSON COMPANY

A MORRIBON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TEST PIT ¥ ZZ

LOCATION: N__ /880 _E_Zoz&

TAC TEST PIT: YES_X_ NO

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO X

SURFACE ELEVATION: __ 7655 . S~

DEPTH OF TAILINGS/COBBLES INTERFACE: /3 Fr

DEPTH OF GROUNDWATER: /9.0 £r

SAMPLE INTERVAL: _7 Samoss & APFRox. /-O Fr snjyErv4l

COMMENTS:
SIGNAM:Q% £ DATE: _s2/22 /42
. "« °
e N {\;’ “‘ “a
." . 2 ﬁ'v'—"
ﬂ"‘r‘\r“.f‘ fa l__g““u‘_jbé




r"JACOBSBQGNEERNGGROU?NC.

LOCATION MAP:

TJEST PIT LOG ;’agef;of 4
£-F 23
A | SITE ID: &/ LOCATION 1D: JAL -4
Piac APPROX. srr cooaomnes (1)
N AU -

GHOUND ELEV
DATE EXCAVA:ED'
BACKHOLE TYPE

(FT. MSL) _zg.‘z 9
7.

e Z0-0

I DEPTH

SITE CONDITION

LOCATION DESCRIPTION

/ -

CONTRACTOR;

FIELD REP:
REHAB. DATE: _M‘

GROUNDWATER ~CEOUNDWATER LSVELS
DATEITIMEIDEPTH (11)‘557 FLOW (GAL/MIN)

= Alakr

/7

(f.)  UINT

TYPE|

SAMPLE

1D

UNIFIED
SOIL CLASS.

VISUAL CLASS.: DENSITY COLOR, STRENGTH.
PLASTICITY, CONDITION, ETC.

oF

oul

1

3 |V ND

7%
o

Jd/%;/_é/ﬂﬂ7 Some Aty /’(&/’/
gr// b Soar ™ ﬁ/‘éa/ﬂ ,aﬂ/.rf A

Sate ﬂf/ A i A . G
,,;, /s spallor ph//x/ i TAC~

/7‘()’7"/)/‘* @é

>
[

,U/T( Jﬂ//lf ﬂﬂ}&' ﬁé 9’
L 2w

Y04
2/ % 7‘:;‘4’9/? 2 5'
by
,Uzzrz~ ot 17 5P
~F7. f 7

A I ¥

Crogm?

COMMENTS:

SAMPLE TYPE

8 - Undisturbed Blork Sample

D - Disturbec 8ulc Sample




TEST PIT LOG

Page_lof o

LOCATION MAP:

A
]

=~

siTE 10: San! LOCATION 1D: JAC —2

gAML
APPROX. SITE COORDINATES )
N 1730 E iﬂég

GROUND ELEV. (FT. MSL)
DATE EXCAVATED%
BACKHOL_%O‘I;IPE: n_D€Lre Y10 D
CONTRAC :

/77 £ Zoux kb

FIELD REP:_&7&n
REHAB. DATE:

GROUNDWATER LEYELS
TIMEIDEPTH (f[EST. FLOW (GAL/MIN)

DATE

SITE CONDITION

LOCATION DESCRIPTION Serait 2,

t‘_t?f"‘ A

TDESTH |__SAMPLE UNIFIiED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(¢t) [INTITYPEI ID ISOIL CLASS. PLASTICITY, CONDITION. ETC.
— Cobble - Crove ], > , Dok Erwm
o R e &jr-k- Poisk (30-40% cotbes)
‘ _leczly De mzc jn cobble si3e frora TRC-
a“~ - .
SV -455‘:‘/ @: 4 ,
= il comes w#* ct ‘/
wWaer T @ 56
- (\'i
IR R
o T AN
NIRRT LA
. ‘:'1:?. ._.':‘~.~ahb°
e \.;‘,3"\_.3"'36‘:
k ;'QLLL
weY
[COMMENTS:

SAMPLE TYPE

B8 - Undisturbed Blork Sample

D - Disturbed Bula Sample




ATTACHMENT 1 (Page 1 of 2)

o

SOIL SAMPLE INVENTORY

» LOCATION -—
s17E 1D: SUN D (BORING) 1D: I2E- =

FizLp rep.: B Fepuech [ X Zorks

DATE: ! 'I"ﬂ/fzz

SAMPLE L.D. DEPTH INT. SAMPLE L.D. DEPTH INT.
Dol 9 =%
ACL 2-U
-r-.r'-’k P'P“w

ood [
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MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# _ ZZ

"LOCATION: N /730 E Z+#0°

TAC TESTPIT: YES X NO

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO_XL

SURFACE ELEVATION: _ 7642. 9

DE®TH OF TAILINGS/COBBLES INTERFACE: _ Al rpurvls At cod8cE
DEPTH OF GROUNDWATER: __ 5. &2 ~r-

SAMPLE INTERVAL: _ L _Sumpss @ 1.0 fr swravat Fromt Z.0 cr
° 6.9rr

COMMENTS:

=R VR PRI Tesr PIT

SIGNATURE:A._;A:&— DATE: _ £ Z«// = //0 Z
/

- 7 . Ng
+OE R B
- T FRERAN 3 ;‘:sr F_\ s
e ST AT AR SRS AR
e T F: .‘\a_..‘.;.,!.u\_ Gt
UGue -

puva ST




SIEVE ANALYSIS AND SUMMARY OF RADIOLOGICAL
MEASUREMENTS: COMPOSITE COBBLY SOIL SAMPLES
COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992



Doug Gc—r\ga&b‘_

-ENGINEERS
AND
CONSTRUCTORS
MK-FERGUSON COMPANY
A MORRISON XNUDSEN COMPANY
HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA
SHOnE Ee) S22 G800/ TELEX: Passa2 REPLY TO: MK.FERGUSON COMPANY
. REMEDIAL ACTIONS
CONTRACTOR-UMTRA PROJECT
PO. 80X 9136
) NEW MEXICO USA. SN
February 2, 1993 ) 93-3050-097
TH =- $EC8
Mr. Steve Hamp Canleomn Ld6-25¢1
DOE Site Manager Turvnen 2-6-2539

U.S. Department of Energy

Dranium Mill Tailings Remedial Action Project Office
First National Bank Building

5301 Central Avenue N.E.

Suite 1700

Albuquerque, New Mexico 87108

SUBJECT: Cobbles to Fines - Gunnison, Colorado P
REFERENCE: Contract No. DE-ACO4-83AL18796
Dear Mr. Hamp:

Enclosed please find the radiological information developed for the subject test
pits.

If you have any questions or comments, please contact Bcb Hindman at 246-2557.

Sincerely,

Uil S

C. RS Spencer
Construction Engineering Manager

CRS/RCH/mno
Attachment
cc: w/attachment:

W. Naugle, CDH
;a. McBee, TAC/UMTRA

0723K2



1
@ CWWNV, Federal Environmental Services, inc.

t

DATE: Jan. 20, 1993

TO: Jim Tumer LOCATION: Albuquerque
FROM: Ron Jacobs q: /r w:f LOCATION: Gunnison

SUBJECT: Cobbles-to-fines

Enclosed is the requested cobbles-to-fines information from the Gunnison site test pits.
If you have any further inquiries, please contact me.
RDJ/KD/ts

pc John Innis

[ Z 0 Y r'@ Ciemizel Veest Mmool

S 7



MK-F":GJSON COMFAN"

5 o SOPMION CRUTSIN COMPLN

@ C'NM Federal Environmentai Services, Inc.

COBBLES TO FINES CALCULATION SHEZT

Jite:

Sheer of

Date: /[I//‘, G 2~
3

Cobbles
Wt. Sampie

& Bucket

5153

“ines ,
Ve Sample
& Bucket &0’, ‘/;
we. Bucker _ [ 727
' Wt Sample 19,0 ¢
Adjusted

sywuiMge .12~

Wt. Bucket 2 ﬁ___

wt. Sampie _S57. 81

Adjusted

Dry Wt.(M,.)**

gl.84-

Moisture Content Fines

Wet Wt. Sampie/Pan M
Dry Wt. Sampie/Pan (£ SC. 88
Tare W:. Pan 1£8:29
Wt. Water® 135 .64
Wt. Saii** _(&_&ﬁ
Percent Warer(*/**) _21.2 —

‘e Adjusted Dry Wt of the Fines =
*e Adjusted Dry Wt. of the Cobbles =

Wt. Sampie x (1 - % water)
Wi. Sampie x (1 -.01E]

|
"Mass Partition funczion (f) =

M, ee/Mcgs = ._3__

87

: Radiological
Analysis

89Ra

" (pCiig)

B°Th
{(pCi/g)

3Th
{pCi/g)

Cobbles
(Cyea)

2’0 .5’

/5

-~

/7

On-Site Analysis
Fines

(Cesd

i o

N/A

0.9

Vendor Analysis
Fines
‘c < ’4’

Bulk Radionuclide
Concentration

=Y

“ inrtigt:
2 Usming Vendor;

23Ra Correction Factor:

** Initisl Corrected;
@# Using Intiai Corrected:

80

k rm e
erid

/rnir:{e lé. fl‘u”.f

on;

yeﬂJn- a«t/ sis wih

&
-

Reviewed By: _

Date:

|
- |
|
|
|
W
=




= mn*r:ﬂuh:‘-:"" v.'vlur s @ CNM regeras SNVIrgrumenial dervicas, inGc.
j A BOPEOn ABNUD Cowsaxn

COBELES TO FINES CALCULATION SHEET

ize: (i ‘.9;\4.'(\ Sheet of
imple/Grid 1.D. T 3= Date: _1\\ m]ﬁ -5
nes Cobtles Moisture Content Fines
t. Sample W1, Sampie .
& Bucket ot & Bucket _—72.<<" | werWe. Sample/Pan 6L
t. Bucket ___ i3 Wit. Bucket 1.2 Dry Wt. Sampie/Pan M
-t Sample .00 Wt. Sample __ 2.8 Tare Wt. Pan L S 2
djusted 1697 s | Adjusted 2568 | Wt Warer® 122
v WM, _TiZ -5,'7_2 =~ . | Dy Wa.iM, )% * ==gsren| we. Sail*® Saljo
| "”"1 Percant Water(*/**) 3_9_”@':'_‘::
Adjusted Dry Wt. of the Fines = Wt. Sampie x (1 - % water) '
* Adjusted Dry Wt. of the Cobbles = Wit. Sampie x (1 - .01E)
1ass Partition function (f) = MyseMeye = _49.59 l
Radiological .. “°Ra - ®Th BTy
Analysis (pCi/g) (pCilg) (pCi/g) COMMENTS
Coobies g - .
(Cssdl e 3 Z BARS
Cn-Site Analysis /. 4 * 0.5
Fines .o N/A
(Ccsd)
[ X X J
Vendor Anaiysis 7 )
Fines / 2
(Ces) /-3 /
Bulk Radionuciide 2.30_#| S.36C l. &
Concentration g :
(Cs) o
* 214 ;
iniial; ** initiai Carrected; e+ 20 day N/A for Test Pt or RigringRAVE.)
Using Vendor:  ## Using initial Comreczad: ### Using 20 day (N/A for Test thrs Beflunning AVE.)
Ra Carrection Factor: L11

eviewed By: _ Date: _ !

.

-— e - --



@MK -FERGUSCON COMPANY

@ C'NM Federal Environmsntai Servicas, Inc.

COBBLES TO FINES CALCULATION SHE=T

ie:

3&5J/ /r‘igﬂa Sheer
{ ample/Grid 1.D. -/ ¢sf Y7 #3 Date: 1/ // ,2/91,
“ines . Cobbles Moisture Content Fines
ft. Sample Wi, Sample ; )
' & Bucker -2——1.-,—3—— & Buc:et Zl?ﬂ‘ sl Wet Wt. Sample/Pan s 3(77‘/_:6("‘
_ ft. Bucket 22 | we Bucket _3: 7 Dry Wt. Sample/Pan §Z6./2-
s Sample _30.41 _  |w: sampie _/04.7(& | Tare Wt Pan [ =&
djusted ,’32,"4 s | Adjusted Wt. Water® 43,4
1y WM ) ST pry weM, 00 _10.3.1 3 we. soiie* 477.9
Percent Water(®/**) 9. | -

'- Adjusted Dry Wt. of the Fines = Wt Sample x (1 - % water)
* Adjusted Dry Wt. of the Cobbles = Wi. Samgle x (1 -.018)
!\n'ass Partition funczion (f) = M, /Mepe = 3. 73
N Radiological ~ **Ra 2Th 32Th
Analysis (pC./g) (pCi/g) (pCi/g) CCMMENTS
Cobbies
(c:u) / ‘ 3 ~ 9 . J
On-Site Analysis ] A ¢ l 1.0
Fines . N/A
(Cesd
[ X X ]
Vendor Analysis
Fines -
(C<"’ 3’ " /J 0 é. 7
Buik Radionuctide 179 #| 59.58 3.7 '
Concentration PP ot '; g ?~ 3
T2 AN
(c') - | ‘- “ p‘
ww ‘ (’

Inral; *¢ initial Corrected; eee 20 ‘ ing AVE.)

Using Vendor; #¢ Using Initia! Correczed:; ##8 Usin AfuTctﬁsuﬂmgAVE.l

BRa Correction Factor: __d.00

ieviewed By: _

Date:




TIMINCroMMIW W WY Wweess /e o
.mnmlw

@ » MR PEGEral SOAVITONMEnIal JeIvices, N

COBBLES TO FINES CALCULATION SHE=T

Site: '35 5 / [.L_ Sheer of
sample/Grid 1.0. /T 254 & ] Date: 1/1//2—/9‘ et
Fines Cobbles Mcisture Content Fines
Nt Sampie -y Wt. Sample . >
G
& Bucket MZ_ & Bucket Z/ 'b,b Wet Wt. Sample/Pan 5 12“[‘7
‘Wt Bucket ,l ] 7 Wt. Bucket 22 | Dry Wt. Sample/Pan . 549, =
nSample 3.0l i Sampie _/C T i(s | Tare Wt Pan £33
Adjusted 34.06 | agjusted W1, Water® EENT-3
\ . __J-L—-g--'ﬂ . cov
dry WilMe,a)® ST 20 pry we. (M, 0% _JOS S5 Wt scil*® S31.06
Percent Water{*/**) K. 1 -
* Adjusied Dry Wt. of the Fines = W1t Sampie x (1 - % water)
** Adjusted Dry W1, of the Cobbles = Wit. Sample x (1 -.015)
Mass Parition function (f) = MyedMpe = __3./0 '
Radiological ~ Rg BoTh BIH
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cobbles
(Caed /.2 37 c.3
Cn-Site Analysis o9 ¢ 0.7
Fines B oo N/A
(Cesa
L X X J
Vendor Analysis
Fines 2.2 .
(Cesd) &7 ad
. Bulk Radionuctide Lv4d 2] 494 D92
; Concentration
(Cy i .x.p.ﬁ
, e QU
' e sonia: ©* Initisi Correcea: eee 20 A*or .uxﬂ;,oraﬂummg AVE.)
# Using Vendor;  ## Using Initial Correced: oqacﬁ dcy)w"m Test Pits or Running AVE.)
: e
! 2983 Carrection Faczor: 3. YY ‘e“

Reviewed By:

Date:
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@ C'NM Federal Environmental Services. Inc.

COBBLES TO FiNES CALCULATION SHE=T

JmplelGndlD T Tl D1 &5

Date:

|

“nes
iz .amole
& Bucket
P Bucket
«2. Sample
; ijusted
¥ Wit.(M,,)*

42 9¢

)74

TRIS

zﬂlﬁ

Cobbles Moisture Content Fines
Wt. Sample .

& Bucket 7«9 < L —) Wet Wt. Sample/Pan él’g 2 2
Wt. Bucket _2./. 3 | Dry Wt. Sampie/Pan 5 30 % 7
Wi Sample _ 20, OY | Tare Wt. Pan [& S
Adjusted Wt. Water® 22408
Dry Wt.(M, )°* _ﬁj_v_"m. Soil** s12.1¢)

Percemt Water(*/**) _/S. 3~

; Adjusted Dry W1. of the Fines = W1. Sample x (1 - % water)
; * Adjusted Dry Wt. of the Cobbles = Wit. Sample x (1 -.01E)
‘ —
aass Partition funcsion (f) = MygudMege = 2. /5 I
i Raciolcgical . *Ra B°Th S2Th
i
Cobbies
12 w
(c"‘) { /a 7 4 r; ) 2 . J |
On-Site Analysis /.8 ¢ 0.9
Fines .e N/A
- {Cesd |
[ X X 2
Vendor Analysis R
Fines 35 2.0
(G 190
1 )
Bulk Radionuciide 2.41° #| 76.99 2 39
Conceantration P “ ;!% &
(Cy) z E\
o ‘gt"'ﬁm E\i
inizis: ** initisl Corrected: oo 20 day A‘m.uzmuww&:
" Using Vendor; #¢% Using initial Corrected: * @## Using 20 day IN/A for Test Pits or Running AVE.)

- 3R%a Correction Faczor:

.94

- leviewed By: _ | Date: I



@ cesrn 1 mme W WY WA TR MUY § @cwu Federal Eavironmental Services. Inc.

COBBLES TO FINES CALCULATION SHEST

Sita: '{05‘/‘)/["’4’3/‘. Sheet of
ample/Grid L.D. ;?’f—/‘ P iE /s Date: __// / 12/)52
nes Ccbbles Moisture Content Fines
/t. Samcle Wt. Sampie ;
~
& 3ucket 17/4 éé & Bucket L‘{/ 2 , Wet Wt. Sample/Pan a' 1
Jt. Bucker / IS Wt. Bucker _ 3.8 O Dry Wt. Sampie/Pan ‘7‘4‘ /ﬂ"
/. Sampie  _42.85 Wt. Sampie _/2 7.7/ | Tare Wt. Pan
\djusted 3718 Jr5, | Adiusted Wt. Water®
Y WeiM ) =579 pry Wt.(M, )% |35 gd-* Wt. Soil** &*I‘-/_‘?_
Percant Water{*/*®*) K .
Adjusied Dry Wt. of the Fines = Wt. Sample x (1 - % water)
* Adjusted Dry Wt. of the Cobbles = Wi, Sample x {7 -.015)
tass Partition funczion (f) = Mo,dMee = 365 l
Radiological . *®'Ra B0Th 32Th
Analysis (pCiig) (pCi/g) (pC./g) COMMENTS
Cobbies y 5,
(c’.‘) - L /. b . 0- é
On-Site Anaiysis ].O ¢ ,
Fines .o N/A 0.2
{Ccadl
[ X X ]
Vendor Analysis N
Fnes ) ? g ”
C o) P, 4 /. 2
Buik Radionuctide 2.0 #| 3.06 S P
Concentration - p e %""s’.'ﬁ
(Cy) 7 G‘ ﬁ',? : ‘ \ V3
#22 N\ webd
utial; ** initis) Correceea; “'ZodlvmlAfmTutP‘tuﬂmgAVE.)
‘sing Vendor; ## Using Initial Correczed; #8# Using 20 cay (N/A for Test Pits or Running AVE.)
Ra Correcsion Faczor: 2-_7_0

Date:

viewed By:

b
L)



MK-ﬁGuSON CCOMPANY

& SOSMEOn CANSSEN

‘“5 C'¥M Federal Savironmental Servicss, Inc.

?

COBBLES TO FiINES CALCULATION SHEET

2050/ Lo

. dite: Sheet of
! 3ample/Grid 1.D. ’5'; P 4 &7 Date: 1;//%/53 2z
Sines . Cobbles Moisture Content Fines
| Vt. Sample Wt. Sample )
- & Bucke i/igg-/— & Bucket ,/343 WetWt.Sample!Pan 3‘7
; Vi Bucket ’i Wt. Bucket 1'7/4)1/ _ | ory we. Sampie/Pan 373, 28
wv. Sample 4 L" -1 Wt. Sample __{0G .39 | Tare We. Pan L2222
 \djusted ‘9!00 SZ ] wr* | Acjusted Wt. Water® 5 A5 89
oy Wt. M g)® e udtr -2 Dry Wt.(M, ..} ** “27 75

He Adjusted Dry W1. of the Fines =
, ** Adjusted Dry Wt. of the Cobbles =

Wt. Sampie x (1 - % water)
Wz. Sample x {1 -.015)

“We. Soil*® ﬁ! 9 oL
Percent Water{®/**) ___&.2-°

- Mass Partition funcsion (f) & Mys/Mege = 2.66
( Radiological _ Ra o™ B2
‘ Analysis (pCilg) l (pCirg) (pCi/g) COMMENTS
} ,
(Caudd /. 7 73 0. 7
On-Site Analysis .S ° .S
Fines .o N/A
(Cesd) )
L X X J
Vencor Analysis .
Fines YA /20 2.8
(Cesdd .
Bulk Radionuciide 1.47 &) +0:47 1.2 e &_;.
Coancantration N A ‘%&
24 ne b B
(Cy L& ?ﬁ : E\\
o et 3%
' iniziat; ** iniial Correcad: *** 20 day IN/A for Test Pit or Running AVE.)
# Using Vendor: #¥ Using initial Corrected; - @88 Using 20 day IN/A for Test Pits or Running AVE.)
1 =%Ra Correction Facor: __J. &7

" Reviewed By: _ Date: '




L.

§ MK;?;.’:?'IGUSCN CCMPANY
SORMSOn SUCSER COmSRnY 5

@cwu Federal Environmental Servicss. Inc.

COBBLES TO FiINES CALCULATION SHE=T

w20 5’/) /Gt ¥ Sheet

amplelGnd 1.D. / £ ‘:; I.: 7 é& Date: !/ ZL,_/ 6 -
ines Cobbles Moisture C 'ntent Fines
2. Sampie Wt. Sample .

& Bucket 33.£] & Bucket 9 ./ g Wet Wt. Sample/Pan m
. Bucket / ';7 8 Wt Bucket 7. ¢ Dry Wt. Sample/Pan 599.7 “/’
s Sample _=32.03 | wr Sample _83.4 | Tare Wt. Pan 22 49
cjusted 30 b 75 | Adjusted _| we. Water® _RA8.0%
Ty Wi Mg,l)® X ( y-20-9% Dry Wt.(M,,.)** &2, ] L,- Wt. Sgil®* 576 2

Percent Water(*/**) 4.9~

Adjusted Dry Wt. of the Fines = Wt. Sample x (1 - % water) l
< Adjusted Dry Wt. of the Cobbles = Wt. Sample x (1-.015) !
fass Partition funczion (f) = M,, M= __2.70 l

Radiological . ®*Ra BoTh B2Th
Analysis (pCi/g) (pCi/g) (pCi/g) CCMMENTS
Cabbies ' ]
(c>u) L ‘Jﬂ &,f 0 {
On-Site Anaiysis ] . lY
fines .o N/A
‘c‘ “, : .
[ X X /
Yendor Analysis
Fines /7 .J L/
(Cesa) 7
Buik Radionuclide .92 # 2.9 o.Lb
Concentration Py . re1 v’
(Cy) £ n “E"\“ @Em‘i
a3 | ot f‘ XY
* inmiat; . o+ jnitial Correczad:; eee B3 (N/A for Test P or Running AVE.)
# Using Vendor; ## Using Initia! Corrected; " s## Using 20 day (N/A for Test Pits or Running AVE.)
=g, Carrection Facor: LY
‘eviewed By: Date: '




1C = MA-FEMUBWIVY WA
AWMIW

@ C'N¥M Federal Environmental Servicss, Inc.

l

COBBLES TO FINES CALCULATION SHE=T

" e 3 4 50 / é‘ti m Sheet of
ample/Gnd 1.D. -g! <-1L ; 1‘ # 7 Date: Jl/ ) ;,I 1=} ¥,
“nes . Cobbles Moisture Centent Fines
i Jr. Sample Wt. Sampie
& Bucket 2; ‘0/{ & Bucker _8 7, L'? Wet Wt. Sampie/Pan g%c_s_
, ft. Bucket ‘ Wt. Bucket 3,90 | Dry Wt Sampie/Pan L/
sSampe _Z2¢.d0  |w sample _9.3.77 Tare Wt. Pan _Lfgz_’ha
‘ djusted ?;0\ g ?D -3 w75_| Adjusted Wt. Water* __L_Q_‘_‘:’_
Ty WM, )* 2T pry Wi (M, ,)** a1 2“1 wt. Scii**® Y5 22

Percent Water(*/**) 14. ¢ «

Wi, Sampie x (1 - % water)
Wt. Sample x (1 -.01E)

Adjuszed Dry Wt. of the Fines =
. * Adjusted Dry Wt. of the Cobbies =

" JAass Partition function (f) = M, /Mg = 4492
| Radiolcgical . *Ra B0Th B27n
‘ Analysis (pCiig) (pCi/g) (pCi/g) COMMENTS
Caobbies .
(c>u) A 3' o 5/7 : ’? ' ?
On-Site Analysis 2. P' . 0.9
Fines .o | N/A
- {Ccsd) .
Vendor Analysis
Fines 6.9 3so ¢ 5
(Ccsd)
Bulk Radionuclide 3.9 #| 102.90 3 A . g
Cancsniration RS
(C.) £ -. ﬁ ‘v & ’é‘
22 Sy ;\1 wh
fnuzias; ** initial Corrected; *eoe 20 cay (N/A for Test Pit or Running AVE.)

' 1using Vendor;  ## Using Initial Correctsd;

~ ™Ra Correcsion Fazzor: .Y b

© ### Using 20 day (N/A for Test Pits or Running AVE.)

Date:

ieviewed By: _




e~ eeee - @ C'NM Federal Environmen:as Jefvices, Inc.

COBBLES TO FiNES CALCULATION SHE=T
A 14 SO / s

Site:

- —r—— Sheet of
Sample/Grid 1.D. J<:t ’ 1‘ a2 Date: / /[/ / 2‘/ 9' 2~
Fines Cobbles Moisture Content Fines
N Sampie Wt. Sample :
G oz . P .

& Bucket q (.93 & Bucket _;77&& Wet Wt. Sample/Pan _Lm
Wt Bucket - _},) 2~ Wt. Bucket 1 ]2 Dry Wt. Sample/Pan  _S¢.3, 54
‘Nt Sample 2.9 Wt. Sample _ 7. 27» | Tare We. Pan /g ’éf
Adjusted :’;i : ‘lf.r ws | Adjusted 7512 | Wt. Water® 16S.30
Ay WM, )* A= 12098 Dry Wi.(M,,)** H—F"‘Wt. Sail** 45 2O

Percent Water(*/**) _20d.0 —
* Adjusted Dry Wt. of the Fines = Wt. Sample x (1- % water)
*® Adjusted Dry Wt. of the Cobbles = W1. Sample x (1 -.015)
Aass Parzition funceion (f) = M,ssMeye = _ 3 38
Radiological . *Rg =0Th 22T i
Analysis (pC./ig) (pCi/g) (pCi/g) COMMENTS

Cobbies ' /2

(Csedl 3 / iy T

On-Site Anaiysis /b . 0. 6 ﬁ

Fines .e N/A

‘CCCA’

[ X X )

Vendor Analysis

fines g r 7é 3 2

(Cesa) = J .

Buik Radionuciide 3.9 =# AP

Cancentration P e

(Gl d

nitials ©* initial Correctec: oee 20 d:; (IA for Test Pit or Running AVE.)
ising Vendor; #% Using Initial Correczed: ~ #8#% Using 20 day (N/A for Test Pits or Running AVE.)

_2./9

Ra Coarreczion Facror:

Me‘{v%'d By: —_— ___  Date: _



,D MK-FESGUSON COMPANY
» GOAMION SRUOSEN COBSMEY

@ C'WM Federal Environmental Servicss, Inc.

COBBLES TO FINES CALCULATION SHEZT

2052 [Cun

kN
N

IE I TV SR SR

mple/Grid 1.0 L Tes F r.+ /!

Sheet of

Date: I/I//Z‘/?Z/

)
1es . Cobbles Moisture Centent Fines
i 2. Sample 5[ Wt. Sample . .
& Bucket _ﬁi & Bucket [ .25 Wet Wt. Sample/Pan _5__7_?_L7
. & Bucket L7 7 Wt. Bucket 32.& Dry Wt. Sample/Pan /7.7
‘v Sample _335:57 Wt. Sample __/D 4,2 (> | Tare Wt. Pan A e, iz
 fjusted 2l 39— Adjusted Wt. Water® Sa.22
LYWLM)® 22 1 | Dry WeLIM, 000 102 . 79 W, Sil*® gol. 83
' Percent Water{®/**) _.L:_&’ ’
| Adjusted Dry Wt. of the Fines = Wi Sample x (1 - % water)
- Adjusted Dry Wt. of the Cobbiles = Wz, Sample x (1 -.01E)
* 3ss Partition funczion (f) = M, Me,=__3 28 l
Radiological Z*Ra BTh BTh |

;i Cobbies .

(Cyed) | 2.0 /~ Vi

On-Site Analysis LO * /L

Fines .o N/A

{Cesdd

[ X X}

Vendor Anaiysis o

Fines 2.2 - /

(C..) 76 LS

Bulk Radionuclide .08 #| 12¢&l .04 - . 2'

Concentration ' 'S G\; '

) = P Rﬁ“ E

i ol E o

' initiai; ~ ** jnitial Correctec; oo ﬁﬁ%t‘& Pit or Running AVE.)
i Using Vendor; #¢ Using initis! Correcaed: T 988 Uns 20 ‘day (N/A for Test Pits or Running AVE.)

i Ra Correczion Fac".or:

220

‘eviewed By: _




MK-r:ﬂGdSON COMPANY

© SORREON SAUOSLN COBSAE

@ C'WM Federal Environmental Services, inc.

. COBBLES TO FiINES CALCULATION SHE=T
_ B0S0 /. n_

Sheet
ample/Cndl.D "'T’C‘r; /47‘ Hs2 Date: 1///3/92’
“nes 13,7 ] Cobbles Moisture Content Fines
{2 Sample Wt Sample . ;
& 3ucket Lﬂlﬂ" ﬂ d ’// [ “& Bucket q{l ) 75 Wet Wt. Sample/Pan 5 SZ_ 2
‘ft. Bucket JLI Wt. Bucket _4&, ‘2—% Dry Wt. Sample/Pan M
/2. Sampie 42 . 2 ’Z Wt. Sample Q 2.52- | Tare Wt Pan /R.5 & y
-djusted ‘ZB,' o7 | Adjusted _| Wt. Warer® Y708 == e
vy Wi.Mg,l)* 2-"‘)""3'8’/"2‘ Dry Wt.(M,,)** q ' fg Wt. Sail** ? é.!aa 55
Percent Water(*/**) 7.&6_—=—=x j-4o-F

Adjusted Dry Wt. of the Fines = -Wt. Sampie x (1 - % water)

|

¢ Adjusted Dry Wt. of the Cobbles = Wt. Sampie x (1 -.018)
Aass Pariition funcion (f) = Myod/Mege = 2.3 9 I
Radiological - *°Ra 3°Th BTh
Analysis (pCiig) (pCi/g) (pCi/g) COMMENTS
Caboi
ples /7 3./ 2.4
(C)OL’
On-Site Analysis ya . 0.5
Fines oe N/A
(Ccsdl ' .
[ X X ]
Vendor Analysis g
Fines L7 6.7 1/
(Ccas) .
Bulk Radionuciide 1YL _#]| 2T 078 AR
::gscanmon P ‘ : ﬁ?‘“ Q;“ e
i o Jm":’r‘ P‘ N ve
initial; ** jnitial Corraczed; e** 20 gay INJA for igs B-t¥ Running AVE.)
* Using Vendor: #¢ Using Initial Corrected; - #8# Using VAR/A tor Test Pits or Running AVE.}
=®Ra Carrection Facoori /. S99

Seviewed By: _ ' Date: _ I



l@ MR-ComGUIUN bumPraing @ C'N¥M Federal EavVironmenia Services, Inc.
.mu’“m e
b

COBBLES TO FiINES CALCULATION SHEET

25C, /
~ite: 3220 [ & 4 A Sheet of
ix :ample/Crid 1.D. _(,7// F ot ELS ‘ Date: ”l” 2‘/c}z,
|
=ines Cobbiles Moisture Content Fines
i Jt. Sample / Wt. Sample ] [ -
& Bucket 4s, L & Bucker /2. 64 | wer w. sample/Pan 44:7/2
, Tt Bucket L. 'Z £ Wi, Bucket &, 20 Dry Wt. Sample/Pan 4 96.56
{ ¥ Sampie _U2, ‘.’ Wt. Sample _f.32 .2 Tare Wt. Pan £.
djusted (- Adjuszed Wt. Water® H& 3l
oy wWeMt 29 N7 | oy waim, 00 130294 We. Sail®* 72 LS
Percent Water(®/**) __10.3 “
! Adjusted Dry Wt. of the Fines = Wt. Sample x (1 - % water) '
* Adjusted Dry Wt. of the Cobbies = Wi Sample x (1 - .015}
\ Aass Partition function (f) = M,,dMese = 331
5 Radiological . *Ra 2°Th B2Th
' Analysis (sCiig) (pCilg) (pCi/g) COMMENTS
} Cobbles
On-Site Analysis 2. ¢ 0.6
Fines .o N/A
(cgu) :
[ X X J
Vendor Analysis i :
Fines 42 /6o 20
(Cesd)
Bulk Radionuclide ~ 1.89 *
Concentration o2
(=Y
it ** innis! Corrected; e=e 20 day (N/A fbrTést Pt or Running AVE
sluu'ngv_cndcr: 8¢ Using feutial Correctad: " ### Using 20 day (N/A for Test Pits or Running AVE.)

i g2 Correction Facsor: .10

Date:

leviewed By:




N ux-‘-—.-xeascu COMPANY

g » GOAMZOS CRUTILN CONSARY

@ C'WM Federal Environmental Servicas, Inc.

COBBLES TO FINES CALCULATION SHE=T

ite: — 550 /él«u‘l,

Sheet
ample/Grid 1.0_"] Test Ff B4 Date: l[ /7 3, /9’ L
ines . Cobtles Moisture Content Fines
/2. Sample Wz. Sample

& Bucket 5{ o 9 & Bucket l/%[gg WetWt. Sample/Pan ,ﬂ_;_f_]
/t. Bucket Wt. Bucket l‘/, 7S Dry Wt. Sampie/Pan 50193
J/t. Sampie : 3‘3—L W1t. Sampie 4 1) Tare Wt. Pan M
djusted s ‘/0‘ o75 | Adjusted Wt. Water® __‘_7_;_22,
ry WEIM )¢ w9 pr e M, 000 _42.45 ~Tw. sail d RZ 04/

Percant Water(®/**)

Adjusted Dry W1. of the Fines =

wt. Sample x (1 - % water)

* Adjusted Dry Wt. of the Cobbies = Wt. Sampie x (1 -.018) |
Aass Partition function (f) = Myea/Mege = __0. q4 I
Radiological ~ ¥°Rg - =°Th 32Th
Analysis (pCiig) (pCi/g) (pCi/g) COMMENTS
Copbies
(c>¢" | /' f /3 /' l |
Cn-Site Analysis ). 4 e 0.7
Fines .e N/A
(Cesd)
L X X J
Vendor Analysis
fines 39 /60 .
(c<”’ ) 3' ¢L
Buik Radionuctide 2.74 #| 8877 223
Concantration »e H
() 22 REUS R G
70 I Ll Y X
* inniai; ** initial Carrected: eee 20 da¥ /A %or Test Pt or Running AVE.)
? Using Vendor; ## Using Initisl Corrected; ##% Using 20 day (N/A for Test Pits or Running AVE.)

=®ga Carrection Factor:

&3

Jeviewed By: _ Date: | !



(5 MK-FEIGUSON COMPANY T @cwu Federal Environmental Servicas. Inc.

A o SOMMEON SIOSEN COmSan?

COBBLES TO FiINES CALCULATION SHEZT

ite: 420 50 / é:-a % Sheet of
P~

' ample/Grid 1.0, _CTest FA ]S Dae: __{///2 //2/92

=nes Cobtles Moisture Content Fines

.. Sampile - Wt Sample .

& Sucker 2 &6"? & Bucket 2.4 / 4 Wet Wt. Sample/Pan ﬁ&

, ft. Bucket = Wt. Bucket Ory Wt. Sampie/Pan  §29.6
' V. Sample 3'7'5” Wt. Sample _| “f : &’» Tare Wt. Pan 2.07

djusted 3442, w7 | Adjusted Wt. Water® éﬂzq

1y WLiM o) ® 20 e® ™ pry We(M,,,0% ¢ 118.0% < we. Soil** dog’-,.g'i

Percent Water(*/*®) ___ .S v

* Aciusted Dry Wt. of the Cobbles = Wit. Sample x (1 -.018)

 dass Partition function (f) = M, M, =__3.93

{

| Radiological .. ®Ra Do B2y
Anaiysis (pCi/g) (pCi/g) (pCiig) COMMENTS

' Cobbles
(C,.) | 2.5 /b D7

On-Site Analysis 2.2 0.3
Fines N/A
(Cesdd

Vendior Anailysis

Fines - '
(Copdd /7 35 o 9

' Adjusted Dry Wt. of the Fines = Wt. Sampie x (1 - % water) l

Bulk Radionuclide 2.55 #| 2.
Concsnrtration 4=
(ol hud
g2 é
 toai; < initial Correctad; ove 2P diy (N/A for Test Pkt or Running AVE.)
. ¢ ipng Vendor; #¢ Using initiat Correcsed: " @88 Using 20 day (N/A for Test Pits or Running AVE.)

' BRa Correction Faczor 0. 77

' 3eviewed By: _ Date:




!”.‘.‘, i‘K: > F-E'_’.‘._“,,,”,?MQN C“SMP ANT @ C'NM Federal Environmentai dervicas, inc.

COBBLES TO FINES CALCULATION SHE=T

sie:_ 2050/ T_C;_u h Shaar of
iample/Grid I.D(. jest Pa#*! 1le Cate: ___)/ ! /% /9 2~

Ve Bucket __ 2.0 wt. Bucket _ 4.0 & Dry Wt. Sampie/Pan ﬁ’_ﬁ.ﬂ

Fines. Cobbles Moisture Content Fines
vz Sample Wt. Sampie r .

& Bucket 4.2 [ & Bucker _/ o 12'9/ Wet Wt. Sample/Pan _‘LM
VMt Sample 44.18 Wt. Samgple __|36. 18 Tare Wt. Pan 448 .3+
Adjusted _ | Adjusted Wt. Water® 2E.31
Iry Wt.iM 40 ® 4(. S Dry Wt.iM,,)** [3‘{.14" Wt. Soil**® 436.05

Percent Water(*/**) __S.B2 <
* Adjusted Dry Wt. of the Fines = Wi. Sampie x (1 - % water)
*+ Adjusted Dry Wt. of the Cobbies = Wt. Sampie x {1 -.018)
Mass Partition function (f) = My Moo = 3.1 2 I
Radiological . *°Ra 27T B27Th
Analysis (pCi/g) {pCi/g) (pCi/g) CCMMENTS
Cobbies
(C.ud) L& /7 0.7 ‘
On-Site Analysis /. S e .8
Fines .o N/A
{Cesd - )
[ X X J
Vengocr Analysis ] :
Finas o? Y é ”? ”
(Cond Y7 3.5
Bulk Radionuciide - 1,89 =#| 1877 1.3 e Y
Cancentration ‘ Al i
Gy ek
¢ infiai; ** Initial Correcied;
# Using Vendor; ## Using Initial Correczed; #88 Using 20 day (N/A for Test Pits or Running AVE.)

=2 Carrection Faczor: /. 75

Reviewed By: Date:



A MK-?':RG.JSON CTMPANY

& SOOMEOu LNUORLN

@ C'NM Federal Savironmental Services, Inc.

COBBLES TO FINES CALCULATION SHEZT

__xﬁfd /Czut

Shest of
.aampleIGnd 1o’ Test + Pt %7 Date: /{//21/9 2
=nes . Cobbles Moisture Content Fines
J:. Sarple — Wt. Sample
& Bucker 8. 43 & Bucker 34,02 Wet Wt. Sample/Pan S&4.0Z
fr Bucket _1.15 Wt Bucket _2:J 3 Dry Wt. Sampie/Pan 7. 20
nve.sample _20& LA | we sampe _A1.57 Tare Wt. Pan 285
djusted " Adjusted Wt. Warer® B222
Iy Wit.iM,l)® _}_’io_‘{ Dry Wt.(M, .)** _é’_(i_:lilf Wi, Soil**® 490
Percant Water(*/**) __ 17,8«

+ Adjusted Dry Wt. of the Fines =
< Adjusted Dry Wt. of the Cobbles =

Wt Sampie x (1 - % water)
Wi, Sample x (1-.01E)

Mass Parzition function (f) = M, eeMege = 368
Radiclogical - ®°Rg =°Th BTh
Analysis (pCi/g) (pCi/g) (pCi/g) CCOMMENTS
Cobbies
(Csed 2.8 71 /&
On-Site Analysis d.3 . 0.5
Fines .o N/A
‘c‘“) . .
[ X X J
- Vendor Analysis s

fFines 3/ 2’ '
(C.ca) | i 4y
Bulk Radionuclide 18 *#| 21.37 1.4 on Tl
Concentration | - | ARy GE‘? A
< v r T% e e

® initisi; ** initis! Corrected: oo 20 day IN/A for Test Pit or Running AVE.)

# Using Vendor; ## Using Initial Correczed: " @es# Using 20 day (N/A for Test Pits or Rurming AVE.)

SRa Coarracsion Factor:

135

Reviewed By:

Date:




™ MK-FERGUSON COMPANY
Comran?

A @OAMEOn CNUOSES

@' C'NM Federal Environmental Services. Inc.

>

COBBLES TO FINES CALCULATION SHEZT

Site: 3 {? 5 d’ / C:-td,r'l

3ample/Grid 1.D. [72 ST F[J g//Q

Sheet of
Date: __[4[12[/ 82~

=ines
Nt Sample . 7
& Bucket 94 ol
Nt. Bucket N/
Nt Sample __ H2.4D
Adjusted
My WM, 3939

Cobbles
Wt. Sample

& Bucket / 34 ?L
Wt. Bucket _ 2 5 &

Wt. Sample 113 5L_,

Adjusted

Dry We.M, 0 _[2].56"]

Moisture Content Fines

Dry Wt. Sample/Pan
Tare Wt. Pan /

”e
Lo &
9
L

Wt. Water* ‘4

-&

Wt. Soil**

849.

‘3

<
Z

2
45

Wet Wt. Sample/Pan .E ﬂ Z 0:5
T 7
Percent Water(®/**) Z.

Ll

* Adjusted Dry Wt. of the Fines =
** Adjusted Dry Wt. of the Cobbles =

Wt. Sample x (1

Wt. Sampie x (1 - % water)
-.018)

Mass Partition function (f) =

M, /Mige = __13 4

Radiological
Analysis

°Th
(pCi/g)

nﬁaa
(pCi/g)

BTh
(pCi/g)

COMMENTS

Cobbles
(Csedd

2./ L/

2.2

On-Site Analysis
Fines
(Cesd)

3.1

0.8

Vendor Analysis
Fines
(c < ll,

Bulk Radionuclide
Concentration

(Cy)

* initial;
& Using Vendor;

®Ra Carrection Factor: __J. /b

** |nitisl Correc:ed;
#¢ Using Initial Corrected:

u\b J

Reviewed By: Date: !



@ MK-FERGUSON COMPANY

@ CWM Federal Environmental Services. Inc.

| COBBLES TO FINES CALCULATION SHEET

e: QALLL%@’Q

i Sheet of
sample/Grid 1.D = x2S Date: A\.\ o
ines. Cobbles Moisture Content Fines
Jt. Sample Wt. Sample .
& Bucket 222 & Bucket \23 20 Wet Wt. Sample/Pan €37 &/~

It Bucket

“Z7.\2
———

Wt. Bucker _ 53

Dry Wt. Sampie/Pan  472.8S

‘Wt Sample .J.!L%Ssz_. Wht. Sampie 34, Tare Wt. Pan N
 djusted 3255 r5 | Adjusted Wi Waters  4%.0/_S¥Ttomn
Sy WM ) S22 Dry We.M, .9** 132, Ll T we. soitee a5l

Ty B
Percent Water(®/ }/0%_

'+ Acjusted Dry Wt. of the Fines = Wi. Sampie x (1 - % water)
; * Adjusted Dry Wi, of the Cobbles = Wt. Sampile x (1 -.0185)
‘Mass Partition funczion (f) = M, .M, = _4.04 l
| Radiological 2R3 PoTH By
Analysis (pCiig) (eCi/g) (pCi/g) COMMENTS
Cobbles
(Caud) ke 22 |- 24 |
On-Site Analysis 3. * /]
Fines T ee N/A
(Cesdd - ' C
Vendor Analysis g .
Fines 39 /0 23
(Cesd . _
Bulk Radionuctide 2.4y #| 95,91 3. 32’1 % et v
Concentration | " 41 _ti @'“
(c-’ ssLpeean Bl ATECH v
222 E\‘ (3
® initiat; *° initisl Corrected; oo 20 day IN/A for Test Pt or Running AVE.)
# Using Vendor;  ## Using Inttial Correczed: #88 Using 20 day (N/A for Test Pits or Rurning AVE.)
=%Ra Correction Faczor: . 03 ‘
Reviewed By: _ Date: |




Nz e e

Vo COBBLES TO FiNES CALCULATION SHEZT

ire: 1 D

ample/Grid 1.D. Yesx oy — 20

nes
Jz. Sample

& Bucker 2420
ft. Bucket _Z.\&
J/t. Sample 1208
Gjusted

rWLiMe 289

Cobtles
Wt Samgpie

& Bucket M
Wi, Bucket _ 2 . \&
W:. Sampie ___ 90 .63
Adjusted

Dry Wt.(M, . )**

g84.57

Moisture Content Fines

Wet Wt. Sample/Pan E_ﬂé_clz
Ory Wt. Sample/Pan 4 406.72Z

Tare Wt. Pan

Wt. Water* n,

472,33

Wt. Sail**

Adjusted Dry Wt. of the Fines =

Wt. Sampie x (1 - % water)

LNy uld
Percent Water(*/**) _LQ_&._

* Adjusted Dry Wt. of the Cobbles = Wzt. Sampie x (1 -.015)
e
1ass Partition function (f) = M, Mege = jM .
Radiolcgical ~ #%Ra 2°Th B2Th
Analysis (pCi/g) (pCi/g) (pCilg) COMMENTS
Caobbles n ] .
(C,“) A,/ y,g ,Z .3 ’
On-Site Analysis 3.6
fines .o N/A .o
(Ccsd : ’
| X X J ',,
Vendor Analysis ' ‘
fines 7 -
Co 5 270 /¢
Bulk Radionuciide 508 &) 15376 4.0 2 -
::é:’t;cemuon 22 '\ p\ . .
id IE&E@%E &ﬁ?l e V
drutial; ** jnitial Corrected; ®< 20 day (N/A for Test Pit or Running AVE.)
* Using Vendor: #¢ Using initial Correc:ed;

Ra Carrection Factor:

208

" ### Using 20 day (N/A for Test Pits or Running AVE.)

leviewed By: _ Date: I




MK-F’:GJSCN COMPANY

& GONNEOn USSR

@mwmmm

COBELES TO FiNES CALCULATION SHEZT

ne: l-l ‘

Sampie/Grid 1.D. iﬁﬂ'&"” 23

qes .
«/1. Sample
& Bucket 28 &b
fz. Bucket _A_'.\.‘.L_
Nt Sample 220
djusted 33.77 s
Sy WM * SI=FEEwn

Sheet of
Date: W&
Cobbles Moisture Content Fines
Wi, Sampie .

& Bucket \2R. &< | wer Wt Sampie/Pan L WNGS
Wt. Bucket =< Dry We. Sampie/Pan  957. {‘5[
wt. Sampie _\24.10 Tars Wt. Fan 1921
Acjusted /132.68 of Wt Water® [2.31
Dry WLM, ,)* *==—=V"] Wt. Soil** 534.23

e TPmm Water(®/*®) __ 1.7 —

* Adjusted Dry Wt. of the Fines = Wt. Sampie x (1 - % water)
* Adjusted Dry Wt. of the Caobbles = 122 q\Wt. Sample x (1 -.01E)
Mass Partition funczion (f) = MyuM = _3.73 ]
Radiological . ®*Ra Th B2Th
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cobbies
Q
(c,“) /' é /c v - / . { |
On-Site Analysis 1.7 0.7
Fines .o N/A
{Cesd) T
L X X )
Vendor Analysis z
fFines .
Buik Radionuciide 178 #| 4.7 - LY “I '
Concentration -;g
22 .

® inrinl; *° initisl Correcsed: “’aquAfu‘l’-thmeAVE.)

# Using Vendor; #¢ Using Initial Correcssed; ### Using 20 day (N/A for Test Pits or Running AVE.)

SRa Correcsion Facwor: __L ¥ 7

Reviewed By: _ Date: |
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COBBLES TO FiINES CALCULATION SHE=T

Cnn/ 38

Site: . Sheet of
Sample/Grid 1.D. __{ (41" 1 AZ2 Date:
rines Cobbles Moisture Content Fines
‘Wt. Sample Wt. Sample -
p -
& Bucket 1/7 ‘{’7 & Bucket __| 4. 32 Wet Wt. Sample/Pan _%_?/_é_
Wt. Bucket Wit. Bucket S z/ Dry Wt. Sample/Pan L0217
Wt Sample "-’ g 108 2 We. Sample Tare Wt. Pan 182/
Adjusted ‘/L'a"-—-}""'{ S | Adjusted | Wt. Water® _Zi.Zﬁ_
Dry WLIM pu)* _—HET T oy WM, 00 L82. 28T We. Sail* 383 £L
Percent Water(*/**) __(L_z_‘_’
* Adjusted Dry Wt. of the Fines = . Wt. Sampie x (1 - % water)
*+ adjusted Dry Wt. of the Cobbies = Wi, Sample x (1-.018)
Mass Partition function (f) = Myo/Mepe = 2 22
Radioclogical ~ **Ra BTh BTh
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS ‘4
Caobbies
[ D 2.2
| e | A 69 bl
i On-Site Analysis 74 /7
Fines -~ N/A
(Ccsa .
i sse

Vendor Analysis

; Fines
! (Cesa)
Buik Radionuclide
Conceaniraton
G
¢ inmial; ** initial Correced;

# Using Vendor; #¢ Using initisl Correczed:

2.03

=9pa Carrection Factor:

" 88 Using 20 day (N/A for Test Pits or Running AVE.]

e >

‘ Reviewed By: _ "

Date:




of

Sheet

Date: \\-\(h -5

‘ines Cobbles Moisture Content Fines
. Sample Wt. Sample
& Sucket .gzzs—— & Bucket _\\" .S Wet Wt. Sample/Pan 3222
. Bucker _1.a% Wt Bucket = €= | Drywt. Sampie/Pan  _Ll0. 27
-L Sampie ad. o Wit. Sampie \_ \2_ %t Tare Wt. Pan _E;'{_."‘
“justed Adjusted 2.3 Wt Water® _R2.3(.
' M . 2 a v’ - "’” . 7 c
7 WM ) g_..su Dry Wt.IM, ) ** =" | Wt. Soil** 592.€5
e | Percent water(*/**)  _ 3.4
Adjusted Dry Wt. of the Fines = wz. Sample x (1 - % water)
* Adjusted Dry Wt. of the Cobbles =\\2.\LWt. Sample x (1-.013)
xass Partition function (f) = Mys/Mege = __2 9 3 l
Radiological - ®*Ra B°Th B2Th
Ana]ysis (DC:/Q) (DCUQ) (pCc/Q) COMMENTS
Cobbles - .
(Ced) K 3./ 7 i
On-Site Analysis /3 o.7
Fines o N/A
- (S esd
Vendor Analysis - d
Fines // 3 /. A~
(Cesd 7
Bulk Radionuclide - /.55 #| 3.30 1.57 e -
Concentration " : oy @ 1 %
(Cy) i AR g B E..*Fa &'E F, SRV s
27 E 3l '“ 1}
intiai; ®* initisl Correc:ad; eee 20 day (N/A for Test Pit or Running AVE.)
Using Vendor; ## Using initial Correced:

®R]a Correcsion Factor:

DRSS

@88 Using 20 aay (N/A for Test Pits or Running AVE.)

. .eviewed By:




R R ==

COBBLES TO FiINES CALCULATION SHE=T

3

Site: i Shee? of
sampie/Grid 1.D. Date:
Fines Cobbies Moisture Content Fines
Vt. Sample Wt. Sample ]
& Bucket & Bucket Wet Wt. Sample/Pan
Vt. Bucket - Wt. Bucket Dry Wt. Sample/Pan
Ve Sampie W1, Sample Tare Wt. Pan —_—
Adjusted Adjuszed Wt. Water®
Iy Wi.M,.)* Dry Wt.(M, ) ** Wz, Scil**
Percent Water(®/**)
- Adjusted Dry W1. of the Fines = Wt. Sampie x (1 - % water) i
** Adjusted Dry Wt. of the Cobbles = Wt. Sampie x (1 -.01E)
.Aass Partition funczion (f) = M,/Mege =
Radiological . *°Ra BTh BTh
Cabbies
(c>“’
On-3ite Analysis *
Fines .o N/A
(Cesd
[ X X J
Vendor Anaiysis
Fines
(Ceod)
Bulk Radionuclide #
Concsntration P ‘N' R
(Cy b
#3 |
* initial; *¢ initial Correctad; ®e< 20 day (N/A for Test Pit or Running AVE.) :
t Using Vendor; ## Using Initial Carrected: ##% Using 20 day (N/A tor Test Pits or Running AVE.)

=®Ra Correction Factor:

Seviewed By: _ Date: I

°




VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS OF 1-FT DEPTH INCREMENT
SOIL SAMPLES <#4 MESH SIEVE COBBLY
SUBSOIL INVESTIGATION
NOVEMBER 1992
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000 W. TH AVE.. SUITE 300 GOLDEN, CO 80401 (303) 277-1887 FAX (303) 277-1689

. 23-Dec-92
Ron Jacobs
MR-Ferguscn

1571 CR 38 ) : -
cunnison, C? 81230 7 _L-Ll 'p,]{ ?LA&O /
- N © / -
B / 1

Attn: Received: 20-Nov-92

Project: Gunnison PO# 3050-511-10004 #058

Jcbs: 9250566 NS a
. BARRINGER LABORATORIES

ANALYTICAL REPCRT PACKAGE

CASE Nme...........'..........Q...lﬂ..'........i

ANALYTICAL nsULTs..‘..l.‘...........-.......‘.....R-l

QUALITY comoL uPORT.....I...‘...Q.l.."i........'.Q-l

.-

Meeting The Analviical Challenges Of A Changine World
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BARRINGER LABORATORIES INC.

mnmuﬁ..m:nd GOLDEN. CO 80401 m'zr.w FAX (303) Z77-1689

23-Dec-92
Ron Jaccks
MK-Ferguson Page: i
1571 CR 38 Copy: 3 0f 3
Gunnison, CO 81230
Attn: Received: 20-Nov-92
Project: Gunniscn Po# 3050-511-10004 $058
ng. e"i==§§ﬁ -I o 4 -

CASE NARRATIVE

A tctal of 22 Scil samples were received on 20-Nov-92. All were properly
preserved and in good condition. As stated in the chain of custcdy,

the samples were run for the following analyses: Ra-226, Th-230, Th-222

and U. Our procedures are summarized on the Quality Control Data Sheet.

There were no deviations to these procedures. All samples were extracted

and analyzed within the proper holding times.

Quality control standards were run using standard EPA guidelines. A
summary of that data is provided. The acceptance criteria for spikes
and duplicates is fifteen percent. It is based on the relative percent
deviation of the mean, taking the counting error into account for
radiochemical analyses. All QC checks, includihg duplicates, spikes,
and blanks, passed. .

It is possible that some Th-232 results may be biased high due to carry
over from Th-230 peak on the spectrum. Since Th-232 and Th-228 are gen-
erally in ecuilibrium, the Th-228 results have been included in this re-

port. This analysis delayed the report by one day.

Sig“'d.;lfzajrjﬂf%

Steven L. Sincoff, Ph.
Director of Operations

CeFORRATICH CRlY

. Meeting The Analytical Challenges Of A Changing World



" Ron Jacobs

MK-Ferguson

1571 CR 38

cunnison, CO 81230

BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN. CO 80401 {303) 277-%87 FAX (303) Z77-1689

23=-Dec-92
Page: R-1
Copv: 3 of 3

Atin: Received: 20~-Nov=52 09:30
Project: Gunnison PO #: 3050-511-10004 #058
Job: _ 925566% Status: Final
S———
Sampls Type: Scil | $os

Ra-226 Error Th-230 Error Th-232 Error U

Total Total Total Total
_Sample Id _®Ci/g 20  _©Ci/g 2¢ _ _OCl/c 20 yg/a
GION-TP-0052 32 =3 75 *4 3.2 #1.0°/ ¢/ 4.0
GUN-TP-0053 + 47 =3 4.5 * -2 , c.{')
GUN-TP-0066 1.8 +0.7 12 %2 2.0 $0.87¢ ¢. 180 3P Lo
GUN-TP~0067 2.9 1.0 13 =2 1.0 %0.6 ‘. 130 43P
GUN-TP-0063 2.0 0.8 1.0 0.5 0.7 0.5 7. 64 2.0/«
GUN-TP-0069 1.2 +0.6 1.9 0.6 1.1 *0.6 39 20 6;“'}_,,
GUN=TP=0070 2.1 +0.8 3.9 £0.9 1.2 0.6 ¢ 5 s1 7P
GUN-TP-0080 1.8 =0.7 1.3 =0.6 0.7 $0.5%1/ o7 4.0
GUN-TBP-0081 1.4 0.6 1.3 £0.6 ‘0.7 0.5 122" 2.0
GUN-TP-0082 1.9 %0.8 1.3 20.6 1.0 0.6 2-3 2.0
GUN-TP-0083 1.6 +0.7 25 *2 2.5 x0.8 3 Y .0
GUN-TP=-0084 4.2 *1.1 43 =3 4.3 +1.0 4-3 11
GUN-TP-0038 5.0 #1.2 190 z10 3.8 .£1.03s3 ¢ 35
GUN-TP-0039 3.5 1.0 160 10 15 2 ;-27 32
GUN=-TP-0040 4.2 1.1 220 =10 2.7 *+0.8 2-3°, 23

- GUN-TP-0041 4.3 1.1 160 10 9.2 ¥1.5 2-4 10

GUN-TP-0042 4.6 1.1 _190 %10 10 *2 ¥-3 12
GUN-TP-0043 7.0 1.4 130 =10 10 22 #7¢ c/’ 32
GUN-TP-0044 2.3 *0.8 62 %3 2.7 +0.8  ,-2’ S8
GUN-TP-0045 2.0 0.8 47 =3 1.0 £0.6 2-3° 56
GUN-TP-0046 2.6 *0.9 40 3 1.4 0.7 3-9° 105
GUN-TP~-0047 2.3 %0.9 38 3 1.3 £0.7 «¢-5' 180

Th=-228 Error

Total
_Sample Id _pCi/s 27
GUN-TP-0052 2.0 0.8 f.’e". f?\.nt
GUN-TP-0053 1.3 £0.7 i F -.‘r!a'q- ﬂ”f’“"" el LI R T
GUN~TP-0066 2.2 *0.9 e i et

Meeting The Analytical Challenges Of A Changing World
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ARRINCER T ABORATORIES INC.

15000 W. 6TH AVE., SUTTE 300 GOLDEN, CO 80401 (303) 277-1587 FAX (303) 277689

Ron Jacobs

MR-Ferguson
1571 CR 38

Gunnison, co 81220

-
ttn:

Project: Gunnison
Job:  925566E

Received:
PO #: 3050-511-10004 $058

_Status: _ Final

Sanple Type: Soil

Th-228 Error
To?al

—sSample Id _pCl/o 20 _

GUN-TP-0067
GUN-TP-0068
GUN-TP-0069
GUN-TP-0070
GUN-TP-0080
GUN-TP-0081
GUN-TP-0082
GUN-TP-0083
GUN-TP-0084
GON-T2-0038

GON-TP-0039
GUN-TP-0040
GUN-TP-0041
GUN-TP=-0042
GON-TP-0043

© GUN-TP-0044

GUN-TP-0045
GUN-TP-0046
GUN-TP=-0047

$0.5
0.6
$0.6
*0.6
20.5
$0.6
0.5
*0.5
$0.5
io.s : -

OHWMOOKLEN OUVVNAWOOOLM»®

$0.6
$0.4
20.6
0.6
$0.6
0.7
$0.6
$0.6
20.6

HHHMHMHMHOHM OOCOOKOMOKO

Meeting The Analytical Challenges Of A Changing World

23-Dec-92

Page:
Copy:

R-2

3 0of :3

20-Nov-22
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BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUTTE 200 GOLDEN, CO 80401 (303) Z77-1887 FAX {303) Z77-1689

23-Dec-92
Ron Jacobs
MX-Ferguscn Page: R-3
1571 CR 38 Copv: 3 of 3
Gunnison, CO 81230
Atea: Received: 20-Ncv-92 09:30
Project: Gunnison PO #: 3050-511-10004 $0538
Jebs Q2ES8ER Status: Final
avi ] .
ters:
Ra-226 ¢ Radium=-226
Th=-220 ¢ Thorium=-230
Th=-232 : Thorium=-232 »
U ¢ Uranium
Th-228 ¢ Thorium-228
pCi/g : picoCuries per granm
20 : Counting err-or at the 95%'confldence level, 20
®rg/9 : micrograms per gram

'ﬂl'
e CRRATION Coy

Meeting The Analytical Challenges Of A Changing World
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{"-MK-FERGUSON COMPANY . (33, CWM Federal Envircnmental Services, in<.

9“R T

s c9 LABORATORY SERVICES AUTHORIZATION FORM
NG’ 2 o /'i‘z raye o of 2
;M.. i /_Q /_Lq ) !a 119 1 &" - :‘Ufgmt _.*_':-;: ;“‘ T R
- co 3050-511- jopo e _  _p52___ [ arrexmion LABORATORY: -
)Cation P.0. Number Request No.. y_ feports ‘snd- invoices must
Referencs PO and Request Nos.
of Sample: _ Water . Soil Air Particulate Vegetation

Ra-226 v Th-230 v HatU. ________ _ Gross Alpha
6éross Beta Solubility
-z Other (Specify under special instructions)

" ‘al Instructions/Comments: _Qluo aneicitt .4;4 ﬂ'—w&e_

wﬂﬁa‘a@

DATE
1.D0. NO COLLECTED VOLUME DESCRIPTICN
= TP- 0052 =13-02 Yyl o g ) O-l =C -1e0
1= TP- Onk3 -1 -85 l2r S o ! -9 2o yed
<~ TD . 20LL (1-19-92 | wup € a | i, A ot e
- TP- 0L [j-12-99 pESg | g, -2 go/( &€
JL=TP- ocLf Hetg-92 i -03 - * L, 2-2 130 / 400
=TP- 00UF -15-6 wcw.9o | &, 2-u Z
O o H-13-03 YLl So w, u_E d
1 =TP-003%C 1= 1p-C2 Edle. 0 g il -1 20/ c
| < TR-ANPI Nneig-Q9 Sl O Q |~ d
] !
. CHAIN-OF-CUSTODY
wsneg by (Site Representative Signature): | Date/Time
oar ZIW , : _falea & 15co
er: ‘Date/Time
UPS L7l 933- 057 wi1ma @ 150
ived 3t jap oy (Lat Signature): * | Date/Time
R Y e e & | iRice ooz

mavmcmdvuwmwmumched

Dikeoto 1)1/

eaith Physics Site M‘v/ugcr

. Date: .

Copf B:" Worwrﬁ" lals
mwi.a\m \!vzls\vhb—..biwuu \yabsv
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BARRINGER LABORATORIES INC.

15000 W. STH AVE.. SUITE 300 GOLDEN, CO 80407 (303) 2773887 FAX [X0X) 2779689

|

: 23-Dec-82
‘ Ron Jacobs

MK-Ferguson Page: Q-1
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
At Received: 20-Nov-=92 09:30
Project: Gunnison PO £#: 3050-511-10004 #058
Job:  925566% Status: Final

QUALITY CONTROL REPORT
Sample Type: So0il
Ra-226 Error Th-230 Error Th-232 Error

Total Total Total
Duplicate 3.6 1.0 43 %3 4.3 *1.0
Duplizate 4.4 1.2 48 =3 3.2 0.9
Duplicate % diff. 10 - 5.5 ——- 15 -
Std (found value) 99 7 88 %6 16 %3
std (true value) 99 —— 97 o= 18 -
Std & rec. 100 —— 9l —— 89 ——
Blank 0.2 20.2 0.0 £0.1, 0.0 20.2
Spike % rec. 10 —-—— 87 = 104 =--
U Th-228 ErTor . ’
Total Total
—sanple Id uc/g pCi/g 20
1
Duplicate 35 0.5 £0.5
Duplicate 35 1.0 0.6
Duplicate & diff. 0.0 33 ==
std (found value) 47.5 16 %3
Std (true value) 49.0 19 ===
std § rec. 97 84 ——
Blank 0.0 0.0 %0.
Spike 8§ rec. i0 94 ==

Meeting The Analytical Challenges Of A Changing World
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| BARRINGER LABORATORIES INC

15000 W. 6TH AVE.. SUITE 300 GOLDEN, CO 80401 (3031 77737 FAY {30 777-1889

[ 23-Dec-92
."Ron Jacocbs
MK-Fercuson Page: Q-2
1571 CR 38 Copy: 3 of 3

Gunnison, €O 81230

Atta: Received: 20-Ncv=92 09:30

Prcject: Gunniscn PO #: 3050-511-10004 $#0S58
Jcb:  925566E Status:  Final

QUALITY CONTROL REPCRT
a hhvav" =" s ons:

ayr roarae

Ra-226 : Radium-226
Th-230 : Thorium-230
Th=-232 ¢ Thorium=-232
U ¢ Uranium
Th-228 ¢ Thorium-228

nn: bs -
pCi/g : picoCuries per gram
20 : Counting error at the 95% contidence level 20
¥S/9 : micrograms per gram .

rprTaTm Rl f TPPE: ua\r{
L kil e

Meetine The Analvtical Challences Of A Chaneine World .



BARRINGER LABORATORIES INC.

15000 W. 6TH WE., SUTTE 300 GOLDEN, CO 8040t Q03) 779887 FAX LOJ) Z77-%880

i

: 23-Dec-92
« Ron Jacocbs
MK-Ferguscn Pace: Q-3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attas | Received: 20-Nov-92 09:30
Project: Gunnison PO #: 3050-511-10004 #058
Job:  925566E Status:  Tinal
QUALITY CONTROL REPORT
QUALITY CONTROL DATA SHEET
Received by: jdr Via: UPS
Sample Container Type: 500ml mtl can
Sanpie Type: Soil
Preservative When Received: ncne
Additional Lad Preparation: 100 mesh
Preser~ ~ Date(s) of

Paraneter Method 1o vative Analyst Analysis
Ra-226 SM=-705 0.3 pCi/g none Pingilley 12/10-12/1%
Th-230 USAEC 0.4 pCi/g ncne Ortiz 12/ 8-12/17
Th=-232 USAEC 0.4 pCi/g none Ortiz 12/ 8-12/17
U ASTM D2907 0.3 ug/g none KXnox 12/ 9-12/15

0.4 pCi/g none Ortiz 12/ 8-12/21

Th-232 USAEC

NFORRATION @iy

-

Meeting The Analytical Challenges Of A Changing World




BARRINGER LABORATORIES INC.

15000 W. STH AVE.. SUITE 300 GOLDEN. CO 80401 (303) 2771687 FAX (303) 2771689

23-Dec~92
Ron Jacobs
MK-Ferguson Pace: Q==
1571 CR 38 Copy: 3 of 3

Gunnison, CO 81230

At=a: | Received: 20-Nov-92 09:20
Project: Gunnison PO #: 3050-511-10004 #058
Job:  ©925566E Status: _ Final
QUALITY CONTROL REPORT
o
.'/q /ﬂ //

RadIEéﬁemlj?iTLaboratory Manager

Signed: W= WO

Quality Assurance Departaent

- FREm g
S i1~ J; "
.lh{w'. ~£‘FEE£&:EC a_? 5-:-,"-."-"'-
- LA T IRy

Meeting The Analytical Challenges Of A Changing World
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FERSUSOR (Bummison)

Aelene Langl
P.0. Bax 9136

Final

Status

Ra-220

Received: 12-Mar-93 1355
PO §: 3050-511-10004/863

u
Total
ve’/g )
(ppo™m

Sample Type: Soil

2 25

Th-238
Total

Smmplc 1d  gCi/A

Albuguergue, WM B7112
Project. Bumnison

fittn:
Jab:

[-rP

44323

168 210
28 <2
95 24

220 110

170 210

-TP-@018

o-'! BUN-TP-GB14
/-2  BUN-TP-@B15
2-3 BUN-TP-BBIS
2-9 BUN-TP-@017?

gmsmmamL.

180 :18
150 118
503 2108
s
2
2
2l

1513:.0\.5@
T
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BarTIinger LapordLories 1TC. whioen, LU rages. 1 ruges 2

9-Apr-93

' Helene Langlois
. MK-FERGUSON (Bumnison) Page: _ 2
P.0. Bax 85136 Copy.: 1of 2
Albuguergue, N4 B7113
Attn: Received. 12-Mar-93 13:55
Project. Bumison PD &: 3050-511-18084/863
Job: 93653%E | Status: Fina}
Sample Type: Soil
Th-238 u Ra-236
Total Total
Ssmple Id pCi/g =226 ve/8
X -3 EBUN-TP-BB73 23 22 52 a.l
a-4 BUN-TP-O0% 26 22 33 1.5
4 -5 BUN-TP-BB75 o4 23 59 1.9
o-1 BUN-TP-UOBS 1.6 :8.6 118 V-
1-2  BlUN-TP-00839 2.8 0.8 188 p- ¥
2-3 GUN-TP-BUB6 7.3 21.2 118 t-o
3-4y BUN-TP-B29@ 3.3 :0.8 51 0.
«#-S BUN-TP-8091 6.1 21.1 32 KR
o-' BUN-TP-WP32 3.5 :04.8 —37 110
-2 BUN-TP-0@093 4 23 3 13
2-3 BUN-TP-00%4 130 18 ) 2.5
2-4 BUN-TP-8295 1% 24 3 2.3




Helene langlois

M -FERGUSON (Bumnison)
P.0. Box 9136
Albuguergue, MM B7119

fAtin: fReceived. 12-Mar-93 B89.45
l Progject. Bumison PO §. 350-511-10084/06%
Job: Y36SNEE Status: Fimal
' Semple Type: Soil
Ra-226 Th-230 Th-232 w
Total Total Totat
l Sample Id pli/g 228 pCi/g =226 pCi/g 2 2o
9  ©- EUN-TP-GE31 34 1.8 169 210 %.0 +1.0 hye
\-2 CUN-TP-8832 58 1.3 3080 210 19 52
I 2-3 BUN-TP-8E33 4.5 1.1 130 110 6.3 21.3 21—
2-2_GUN-TP-@BN 25 g9 128 218 2.0 502
"B o-) BUN-TP-GB2Z 7.5 1.5 490 210 6.8 21.2 V¢
1-2 BUN-TP-@B24 35 1.8 1680 210 9.0 1.0 23
[ -3 GUN-TP-8823 5.4% 1.3 390 210 %.0 21.9 23
3-4  BUN-TP-BB25 3.2 8.9 218 9.7 2l.1 18
4-5 BUN-TP-@8S1 1.9 8.B 268 218 2.B 21.4 35
’10 o-1 -TP-BB19 6.2 1.3 210 :10 3.6 210 23
: -2 GUN-TP-0828 52 1.2 208 210 2.7 2B.8 32
3 BIN-TP-8021 55 1.2 o0 218 51311 30
20 o 7 1. 858 210 2.5 1.4 20
l ", EUN-TP-G027 1 2 930 :29 20 3 29
~ 2-3 BUN-TP-@028 9.9 1.6 738 228 30 24 33
3-4 BUN-TP-GB29 5.8 1.2 790 128 9.1 22.1 32
f 4-s~ BUN-TP-2838 11 2. 183D 22D 2B 24 LS
U
Total
| Sample 1d ws/8
'9q GUN-TP-@31 ~7h
. BUN-TP-8832 28
' BUN-TP-8033 %
————m:. =
\8 BUN-TP-8822
BUN- TP-@024 3
CUN-TP-00823 ?
BUN-TP-@025 18
BUN-TP-8051 35
BN-TP-g828 2



22

a—

Sample Id
EUN-TP-8821
-1P-BB26

y8/s

BUN-
BUN-TP-@827
GUN-TP-B828
BUN-TP-@8U29
BUN-TP-B033

RRYUNY

it B 7 St - - ey

Received. 12-Mar-93 09:45
PO & 3850-511-10084/864

Status: Final
Sample Type: Soil




9-Apr-93
1571 CR 38 Copy: 2of 2

fittn: v Rec=ived: 12-Mar-93 @S:4E
. Project. Burmmison PO #: 30853-511-10004%/86%

 Job:  SZ6SHEE Status: Final
Sample Type: Sail

Ra-225 Th-234 Th-232
. Total Total Total
Sample Id pCi/g pli/zg = 2s pCi/g

SUN-TP-0021 180 =108
GUN-TP-00822 380 210G
GUN-TP-088:=3 120 =10

-TP-AQZY% 123 =108

w
&
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0O
'

e
3!
uwN

(=Y

wme
I»
=
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<

Wwh
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-

m
w

EUN-TP-0822 300 210
EUN-TP-0B02% 160 =18
SUN-TP-0023 3ca@ =18 _
BUN-TP-080825 220 2187
-TP-0Bs] 260 +103

N
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VWS N9 We D,
):'-u
U

6 = 1= =S s -0 4
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o-fm
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GUN-TP-@@13 218 =1a

GUN-TP-8023 200 =18
UN-TP-0021 2008 =10
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~al MDA 0ES

em sle~ssnuw =

GUN-TP-@0zS Yy

BUN-TP-8827 938 =293
EUN-TP-0028 728 =28
GUN-TP-08029 750 =23
BUN-TP-8820 1828 =29
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Ron Jacobs .. Apr
. MK-FERGUSON Page 2

1571 CR 38 Copy: 20of 2
Bummison, CO 81254

fittn: ) Rec=ived: 12-Mar-23 @S:4S
Project: Bummison | PO #: 3053-511-10004/06%

Job: S265HUE ‘ Status: Final
Sampie Type. Sgil

U
Total
Sample Id wg/g

TP#28

N~{w

BUN-TP-0021

-TP-@025
BUN-TP-2@27
BUN-TP-0@28
EUN-TP-3323
BUN-TP-00=4
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Ron Jacabs
MK -FERGUSON
1571 CR 38
Bumnison, CO B12206

tn:
Project. B-mmison

Job: 926SHUE

fbbreviatians:

Parameters:
Ra-226

Th-238
Th-232
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b Page
Copy
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Rec=ived: 12-Mar-S3 @S:4E

PO #. 30cd-511-10004/06%
Status: Final

Radium-226
Thorium-230
Thorium-232
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ringer Labarstories Inc. Galden, CJ Pages: 4 Pagef 1
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FAXED ANALYTICAL REPORT

FROM: Barringer Laborataories, Inc.
JOB : 926539

DATE: 9-Apr-53

TIME. 17:%2

T0 . Ron Jacsbs ;
MK-FERBUSTON s
1571 CR 38
Gumnison, CJ B122@

This is an electronically transferr=d fax of amalytical resuilts
(preliminary or final, as designated on the report). The data
contained in this has been reviewed and approved by the
laboratory menagers and QA/QC persommel. The final report with
all sppropriate signatures and QA/QC will follow by mail. Ue
-do tn;:t -ss:': any mpm:ibifl;ytgurntth? fax t.?ruissiun. ?
-7 is client'’s responsibili ify us of amy changes in
address and/or phone number.

. . -

-0 - . " . Ser . . . . - .
i i Saipar . AT FIL S AP L. O P
. _~-: .:Qd‘:'_'..' o '-‘--*_53"1:-' .y-.z- - ‘,-,"_.‘,-\' AR Yo kot
- -

W Bl W AR L et

o BN S o <A




' ftia | Rec=jved: 12-Mar-S3 13:S5
' i PO # 3053-511-10004/853

Status: Final
Sample Type: Scil
Th-224 U

Total Total .
Sample Id pCi/g =2 28 va/sg

<
4
.

|

4
t

f - TP-gu18

GUN-TP-301%
GUN-TP-881S
BUN-TP-Q016
GUN-TP-@017

178 =10
229 =18
168 =18

2 P

3-t :

GUN-TP-Q04S
GUN-TP-BE52

" SUN-TP-8B85S

!

!
|

GN-TP-80S5
GUN-TP-2057
-TP-92:3

28 22
95 o
35
48

iz2 TP 7

BUN-TP-
BUN-TP-G064
GUN-TP-@061
GUN-TP-B062
GUN-TP-@063

- 1P-@066%
BUN-TP-80865

EUN-TP-0067
BUN-TP-8235
. SUN-TP-2236

' 1P
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BUN-TP-8377

GUN-TP-8078

:

SIS
ShWE
oo mu

HEbELE

E.

Aupl 9
0 %

B L am

ok e
nmm

23
2%
ﬂ.
d.
J.

St PG @P o P aas

- Lwn e e el P T . R S - g™ PR . - . .
A o ol T IRy Y Por X J ) O PR g o DT et e o aes
Sl 3 e N AN D A5 R T VR i g e e

7 .

.g’-z,

s & =y + F A SN UL SR AP T ST Y s O DL I X, 7"'4"'-‘,.‘.' -
RBEE A PR S ST S T L e R




,Ron Jacobs

MK -FERGUSON

1S71 CR 38
Burmison, CO 81238

9-fipr-93

Page. 2
Copy. 2 of 2

Attn. Rec=ived: 12-Mar-23 13!55
Project. Bumison PO 2. 305@-511-1008084/063
Job:  S3653SE Status.  Final
Sample Type. Soil
Th-230 u
Total Total -

Sample Id pCi/g = 253 wg/g m
SUN-TP-2073 = 22 2 -3 77 -
BUN-TP-@074 25 22 38 3-4 /0 ] 7
EUN-TP-0875 54 .3 S8 4-5 )
Sinas 1323 W o

-TD. . . 1060 IEPA
EUN-TP-2886 7.3 21.2 118 -3 «—-p"‘-r-
EN-TP-G258 3.3 +0.8 si Gy / /2
EIN-TP-2m91 6.1 +1.1 R_* Y-
BUN- Tr; ggg 3. 55; g.a g =1
GUN- -2
' P
GUN-TP-2054% 120 =10 2% 2-3 /7 A
BUN-TP-0855 184 =4 3 3-9 v
. 03‘
RN, )
N
R
3
.;_é’(‘\‘e)
- &
ARG e s ;,;’:,‘- ERGLSAN, L W“.m; ST
BN %}?Hm-!ﬂ%“ﬁz.': I RN i o
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i v Labarstaries Inc. Galdem, CU Pages: % Paged 4

R-n_Jacobs 9-fipr-93 .
4 -FERGUSON
Gumison, 0 81239 Copy. 1of 2

&

Rec=ived: 12-Mar-
F it Gumieon PO #: 30S3-511-1000%/362 s

Job.  893653SE
Fareviations: ‘ i Status!  Final
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VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS: COMPGSITE SOIL SAMPLES >#4
MESH SIEVE COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992




000 W. §TH AVE., SUITE 200 GOLDEN, CO 80401 Q03 T7-9887 FAX (303) 277-3989
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22-Dec-92
Ron Jacobs

MR-Ferguson

1571 CR 38 Q‘é/ Z: q
Gunnison, Co 81230 //;2[ E}{

Attn: Received: 20-Nov-9:
Project: Gunniscn PO# 3050-511-10004 $057

dob: 925571F —Status: Fina-

BARRINGER LABORATORIES
ANALYTICAL REPORT PACRAGE

CASE mm.O.......................... ..... ......i
mAme R‘:ms-o-o.oooooo...ooo.ooooo.ooooooo-OR-l

Qum comoLuPORT....-.................'......Q.l

. 'if%ﬁ '
-7 r~. f,\.‘"
" r‘)_'\&\i\‘}

u‘lﬁng The Analxtirnl Chollonnae A « ~ .-
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BARRINGER LABORATORIES INC.

15000 W. TH AVE., SUITE 300 GOLDEN. CO 80401 (303) 277-1887 FAX (303) Z77-1889

22-Dec-52

Ron Jacobs
MKX-Ferguson Page: i
1571 CR 38 Copy: 3 o0f 3
Gunnison, CO 81230
Attn: Received: 20-Nov-52
Project:-Gunnison PO# 3050-511-10004 #057

° =71 . ne

CASE NARRATIVE

A total of 23 Soil samples were received on 20-Nov=-92. All were properly
preserved and in good condition. As stated in the chain of custody,

the sanmples were run for the following analyses: Ra-226, Th-230, Th-232

and U. Our procedures are summarized on the Quality Control Data Sheet.

There were no deviations to these procedures. All samples were extracted

and analyzed within the proper holding times.

Quality control standards were run using standard EPA guidelines. A
summary of that data is provided. The acceptance criteria for spikes
and duplicates is fifteen percent. It is based on the relative percent
deviation of the mean, taking the counting error into account for
radiochemical analyses. All QC checks, including duplicates, spikes,
and blanks, passed.

N

signed‘ﬂ_xkﬁ’%.«f.ﬂ-a;n%........

Steven L. Sincoff, Ph.
Director of Operations
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‘5;\»6

Meeting The Analyrical Challenges Of A Changing World
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& BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 {303) 277-1687 FAX (303) 277-1689

22-Dec-92
Ron Jacobs
MK-Ferguson Page: R-1
1571 CR 38 Copyv: 3 of 3
Gunnison, CO 81230 —_
Cobucs‘
Attn: Received: 20-Nov-92 11:30
Project: Gunnlson PO #: 3050-511-10004 057
: vi _Status: _ Final
Sample Type: Socil
Ra-226 Errur Th-230 Error
Total Total
———Samele Id pCi/a 20  _©Ci/a 20
GUN-S8-01-CTF (1 Bucket) 2.5 0.8 15 #*2 WSl
GUN-SS-02-CTF (2 Buckets) 2.5 0.8 3.2 0.8 £¥‘°'
GUN-SS-03-CTF (2 Buckets) 1.3 0.6 29 #2
GUN-SS-04-CTF (2 Buckets) 1.2 £0.7 3.7 0.9
GUN-SS-05-CTF (2 Buckets) 1.9 #0.8 29 2 !
GUN-SS-06-CTF (2 Buckets) 1.8 £0.8 1.6 0.6,
GUN-SS-07-CTF (2 Buckets) 1.9 20.7 7.5 1.2
GUN-SS8~-08-CTF (2 Buckets) 2.0 0.8 0.8 0.5
GUN-SS-09~-CTF (2 Buckets) 3.0 £0.9 47 %3
GUN-S5S-10-CTF (1 Bucket) 3.1 £0.9 21 %2
GUN-SS-11-CTF (2 Buckets) 2.0 0.8 12 #2
GUN-SS-12-CTF (2 Buckets) 1.3 #0.6 3.1 £0.8
GUN-SS-13=-CTF (2 Buckets) 2.5 #0.9 41 *3
GUN-5S-14-CTF (1 Bucket) 1.5 #£0.4 13 2 .
GUON-SS-15-CTF (2 Buckets) 2.8 0.9 1.6 £0.6
GUN-SS8-16-CTF (2 Buckets) 1.6 #0.7 10 #1 2
- GUN-SS-17-CTF (2 Buckets) 2.8 *0.9 7.1 £1.2
GUN-SS~-18~-CTF (2 Buckets) 2.1 £0.8 41 #3
GUN-SS-19-CTF (2 Buckets) 2.2 #0.8 22 £2
GUN-SS-20~CTF (2 Buckets) 2.7 £0.9 42 3
GUN-SS-21-CTF (2 Buckets) 1.6 0.7 1.9 20.6 f?kﬂ;
GUN-S§5-22-CTF (3 Buckets) 4.0 1.1 €69 4 :>>
GUN-SS-23~-CTF (2 Buckets) 1.7 t0:7 3.1 0.8
Th-232 Error U
Total Total
—Sanple Id DCi/g 20 us/g
GUN-SS-01-CTF (1 Bucket) 1.7 0.7 2.2 G
GUN-S5-02-CTF (2 Buckets) 1.2 *0.6 1.9 BKa&
e/~ |
s IV EY !“Jl g
Lw‘uumﬁ hwie

Meeting The Analytical Challenges Of A Changing Worid



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE.. SUTTE 300 GOLDEN. CO 80401 (303) 277-1887 FAX (303) 277-1689

22-Dec~-952
Ron Jacobs
MK-Ferguson Page: R-2
1571 CR 35 Copy: 3 of 3
Gunnisorn, CO 81230 \Qob“es‘
Attn: Received: 20-Ncv-92 11:30
Project; Gunnison PO #: 3050~-511-10004 %057
Job: 925571E Status: Final
Ssample Type: 8o0il 3
~
Th-232 Error U (PP
Total Totald/
Sample Id -pCi/g 20 go/c
GUN-SS-03-CTF (2 Buckets) 2.3 %0.8 2.6
GUN-SS-04-CTF {2 Buckets) 0.3 0.4 4.1
GUN-SS-05-CTF (2 Buckets) 2.5 *0.8 8.6
GUN-SS-06-CTF (2 Buckets) 0.6 0.5 14
GUN-SS~-07-CTF (2 Buckets) 0.7 0.5 20
GUN-SS-08~-CTF (2 Buckets) 0.5 =0.5 20
GUN-SS5-09-CTF (2 Buckets) 2.9 %0.9 7.0
GUN-SS-10-CTF (1 Bucket) - 1.2 *0.6 5.1
GUN-SS-11-CTF (2 Buckets) 0.9 =0.6 1.9
GUN-SS-12-CTF (2 Buckets) 0.6 0.5 23
GUN-SS-13-CTF (2 Buckets) 3.6 £1.0 6.3
GUN-S3-14-CTr (1 Bucket) 1.2 £0.6 20
GUN-SS-15-CTF (2 Burkets) 6.9 0.6 1.6
GUN-SS-16~CTF (2 Buckets) 0.7 £0.5 32
GUN-SS-17-CTF (2 Buckets) 1.6 *0.7 13
GUN-SS-18-CTF (2 Buckets) 2.0 £0.7 6.0
GUN-SS-19-CTF (2 Buckets) 2.4 0.8 13
GUN-SS-20~CTF (2 Buckets) 2.3 *0.8 11
GUN-SS-21~-CTF (2 Buckets) 1.5 #0.7 2.2
GUN-SS-22-CTF (3 Buckets) 2.2 0.8 11 ::> LK
GUN-SS=-23~CTF (2 Buckets) 1.7 0.7 1.3
A%
ﬁ§ \ i ¢
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BARRINGER LABORATORIES INC.

15000 W. 5TH AVE., SUITE 300 GOLDEN. CO 80401 {303) 2773687 FAX (303) Z77-188%

22-Dec-92
Ron Jacobs
MK-Ferguson Page: Q-1
1571 CR 38 Copy: 3 cof 23

Gunnison, CO 81230

——

Attn: Received: 20-Nov-52 11:30
Project: Gunnison PO $#: 3050-511-10004 #057
b £57 Status: Final
QUALITY CONTROL REPORT
Sanple Type: Soil
Ra-226 Error Th-230 Error
Total Total
Sample Id pCi/a 20 pCi/ 20
Duplicate 1.4 £1.9 41 3
Duplicate 0.4 £1.6 53 %3
Duplicate & diff. 6.0 —— 13 ——
Std (found value) 102 #7 101 %6
Std (true value) 99 —-—— 97 ——
Std § rec. 103 —— 104 ——
Blank 0.0 #0.1 0.0 0.2
Spike % rec. 108 —— 101 ===
Th=232 Error U
Total Total
——Sample Jd _____  _®BCi/g 20 Uo/g
Duplicate 3.6 1.0 6.0
Duplicate 3.2 %20.9 6.2
" Duplicate % diff. 6.2 —— 1.6
sStd (found value) 17 3 44.4
Std (true value) 18 —— 49.0
std % rec. 94 — 91
Blank 0.0 0.2 0.0
Spike & rec. 90 === 103
wer A G.w"“
NN AN
1 3 AW IRC AN QA -
{J.d“ A

e C -

Meeting The Analytical Challenges Of A Changing Werld



Ron Jacobs
MK-Ferguson

1571 CR 38
Gunnison, CO 8123

Attn:
Project: Gunnison

Job: 9200571F

BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN. CO 80401 (303) Z77-1687 FAX (303) Z77-1689

0

22-Dec-92

Page: Q-2
Copy: 3 of 3

Received: 20-Nov=-9%92 11:30

PO #: 3050-511-1000

QUALITY CONTROL REPORT

Radium~-226
Thorium-230
Thorium-232
Uranium

picoCuries per gram

micrograms per gram

14 -

L R )

- o

M . . < N o
‘\J’ .-. VR

Meetine The Anaivtical Challences Of A Chonoine Warld

4 %057

Status: Final

Counting error at the 95% confidence level, 20



BARRINGER LABORATORIES INC

15000 W. 6TH AVE., SUITE 300 GOLDEN. CO 80401 (303) Z77-1857 FAX (303) 277-1889

22-Dec-92
Ron Jacobs .
MK-Ferguson Page: Q-3
1571 CR 38 Copy: 3 of 3
cunnison, CO 81230
Attn: Received: 20-Nov=-52 11:30
Project: Gunnison PO §: 3050-511-10004 #057
Jobe 928571 Status: Final
QUALITY CONTROL REPORT
QUALITY CONTROL DATA SHEET

Received by: jdr Via: DSL Inc
Sample Container Type: 5 gal bucket
Sample Type: Soil
Preservative When Received: none
Additional lLab Preparation: none

Preser- Date(s) of
Parameter Method 1D vative Analyst Analysis
Rz2-226 SM-705 0.3 pCi/g ncne Preston 12/17-12/22
Th-220 USAEC 0.4 pCi/g none Ortiz 12/10-12/17
Th-232 USAEC 0.4 pCi/g none Ortiz 12/10-12/17
U ASTM D2907 0.3 ug/g none Knox 12/14-12/16

Meeting The Analyrical Challenges Of A Changing World




BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUTTE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-v889

Ron Jacobs
MK-Ferguson
1571 CR 38

Gunnison, CO 81230

Attn:

Project: Gunnison

Jobs 925571

22-Dec-92
Page: R-3
Copy: 3 of 3

Received: 20-Nov=-92 11:20

PO #: 3050-511-100C4 %057

Statys: Final

viatd :
Pzrameters:
Ra-226

Th=-230
Th=-232

Radium-226
Thorium=-230
Thorium=-232
Uranium

picoCuries per
Counting error
micrograms per

Mostinag The Amnlrwsinal Challonnse NFA Channinn Wavld

gram
at the 95% confidence level, 20
gram

LA



BARRINGER LABORATORIES INC.

15000 W. §TH AVE., SUITE 300 GOLDEN. CO 80401 (303) 277-1687 FAX [303) 77-1689

22-Dec~-92
Ron Jacobs
MK-Ferguson Page: Q-4
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: Received: 20-Nov-=92 11:30
Project: Gunnison PO #: 3050-511-10004 #057
Jobs 922071F Statys: Final

QUALITY CONTROL REPORT

m—
i

L% - - /‘7
. S —— 7

siamed: /. Z/-‘[

igmea: é/'c-ch«/' 4

® e e ess 0000 R R N I I A

Rad@iochemical Laboratory Manager

e

Signed:
gn '.'..'...ﬁ.‘wil‘ﬂz.rxntt.".................‘
Quality Assurance Departxent
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VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS: COMPOSITE SOIL SAMPLES <#4
MESH SIEVE COBBLY SOIL INVESTIGATION
NOVEMBER 1992



BARRINGER LABORATORIES INC.
1500u W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) Z77-1887 FAX (303) Z77-1689 23-Dec53 ,
Ron Jacobs

MK-Ferguson _ . .
1571 CR 38 . é
Gunnison, CO 81230 7’ /C‘/u "“%

Attn: Recsived: 20-Nov-92
Project: Gunnison PO# 3050-511-10004 #059

BARRINGER LABORATORIES
ANALYTICAL REPORT PACKAGE

QSE NMTIVE. ® ®© 0 ® 9O O S OO ° " OSSO OO ® ©® ® 90O 0O 0O 00 6o oo i
ANALYTICAL ESULTS ® ® ® © ® ¢ 9 O oS0 e ® ®@ © ©® 0009 OO0 O >0 00 L] .R-l
QUALITY CONTROL REPORT........ cecscee cececcccscscas Q-1

Meeting The Analytical Challenges Of A Changing World




oo

———

BARRINGER LABORATORIES INC.

15000 W. §TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1887 FAX (303) Z77-1589

23-Dec-92

Ron Jacobs
MK-Ferguson Page: i
1571 CR 38 Copy: 3 ocof 3
Gunnison, CO 81230
Attn: Received: 20-Nov=-92
Project: Gunnison PO# 3050-511-10004 #059

: 928567 -Status: Final

CASE NARRATIVE

A total of 23 Soil samples were received on 20-Nov-52. All were properly
preserved and in good condition. As stated in the chain of custody,

the samples were run for the following analyses: Ra-226, Th-230, Th-232

and U. Our procedures are summarized on the Quality Control Data Sheet.

There were no deviations to these procedures. All samples were extracted

and analyzed within the proper holding times.

Quality control standards were run using standard EPA guidelines. A

summary of that data is provided. The acceptance criteria for spikes

and duplicates is fifteen percent. It is based on the relative percent

deviaticn cf the mean, taking the counting error intoc account for

~radiochemical analyses. All QC checks, including duplicates, spikes,
and blanks, passed.

It is possible that some Th-232 results may be biased high due to carry
over from Th-230 peak on the spectrum. Since Th-232 and Th-228 are gen-
erally in ecuilibrium, the Th-228 results have been included in the re-
port. This analysis delayed the report by one day.

signed:"“dl@%.g.‘j,,)q%.......--

Steven L. Sincoff, Ph
Director of Operations

Meeting The Analvtical Challenges Of A Changing World
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' Ron Jacobs
MK-Ferguson
1571 CR 38
Gunnison, CO 81230

BARRINGER LABORATORIES INC.

15000 W. §TH AVE.. SUITE 300 GOLDEN. CO 80401 (303) 277-16%7 FAX (303) Z77-189

23-Dec-92
Page: R-1
Copy: 3 of 3

Received: 20-Nov-92 09:30

Final

Th-220 Error Th-232 ErTor
Total

pCi/o 20

0.8
*0.7
1.4
+0.6
+0.8
*0.7
+0.9

*0.6
+1 4

0.8

NOAHRNMHRNOOME
HOMNOWWWONN

*0.7

- -

Ne o
woumwvwNnoKrmM wu

0.6
*2

$1.0
to.e
21.0
*0.7
$1.3
$1.3
X2

JNHWOW
pde o o o 8 o
oW

-
L]
N

0.6
x2
$0.6

-
o

-
N

+
o

Attna:
Project: Gunnison PO #: 3050-511-10004 #059
° = 7
sanple Type: 8Soil
Ra=-226 Ercor
Total Total
GUN-5S8-0524-01-CTF 20 *2 9% *4
GUN-S55~0525-02~CTF 1.4 0.7 1.3 #0.6
GUON-SS-0526-03-CTF 3.6 1.0 i50 10
GUN-S58-0527-94~-CTF 2.2 *0.8 8.7 1.4
GUN-S5S-0528-05-CTF 3.5 1.0 180 %10
GUN-88-0529-06~-CTF 2.9 #1.0 8.4 1.4
GUN-58-0530-07~CTF 4.0 #1.0 130 *20
GUN-SS-0531-08~CTF 1.7 £0.7 6.3 1.2
GUN-SS=-0532-09~CTF 6.9 1.3 350 10
GUN~-SS=-0533-10~-CTTF 3.5 $1.0 76 %4
GUON-SS-0534-11~-CTF 2.2 0.8 36 #3 :
GUN-SS-0535-12-CTF 1.7 0.7 6.8 £1.2
GUN-5S~0536-13~-CTF 4.2 *1.1 160 #10
GUN-S8S-0537-14-CTF 3.9 #1.1 160 210
- GUN-5S-0538-15-CTF 1.7 20.7 3.8 0.9
© GUN=SS8-0539-16-CTF 2.6 0.8 47 3
GUN-S8S-0540-17~CTF 3.1 #1.1 74 23
GUN-SS-0541-18~-CTF 6.7 1.3 240 #10
GUON=58S-0542-19~CTF 3.4 £1.1 140 210
GUN=-55-0543-20-CTF 7.5 $l1.4 270 210
GUN-SS~-0544-21~-CTF - 2.5 £0.9 16 %2
GUN-5S-0545-22-CTF 15 %2 680 %10
GUN-SS8~0546-23-CTF 1.1 0.6 3.9 #0.9
U Th-228 Error
Total Total
—Sample Id _gyo/a  _pCi/a 20
GUN=-SS-0524-01-CTTF 6.7 0.8 £0.6 o
GUN=-SS-0525-02-CTF 1.9 0.7 £0.6 5(6

-———

BKé&




BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) Z77-185° FAX (303) 277-1689

: 23-Dec-92

' Ron Jacobs
MK-Ferguson Page: R-2
1571 CR 38 Copv: 3 of 3

Gunnison, CO 81230

Attn: Received: 20-Nov=-92 09:30
Project: Gunnison PO #: 3050-511-10004 #0589
29bs 9253567E Status: Final
Sample Type: Soil
U Th-228 Error
Total Total
ample gc/a pci/a 20
GUN-SS~-0526-03-CTF 15 1.2 0.7
GUN-SS-0527-04-CTF 10 1.2 0.7
GUN-S55-0528=-05-CTF 26 1.8 =0.8
GUN-SS-0529-06-CTF 36 1.5 =0.7
GUN-SS-0530-07=CTF 2.9 1.7 0.8
GUN-S8S-0531-08-CTF 51 1.6 0.8
GUN=-S8S5-0532-09-CTF 33 1.2 =0.7
GUN-SS~-0533-10=-CTP 18 0.5 0.5
GUN-SS5-0534~-11-CTF €.7 1.3 =0.7
GUN-S88-0535-12-CTF 52 0.8 #0.6
GUN-SS-0536-13-CTF 20 0.2 0.4
GUN-SS-0537=14-CTF 29 1.8 =0.8
GUN-SS-0538=15=CTF 2.4 1.1 #0.6
GUN-SS-0539-=16-CTF 86 1.0 0.6
GUN=-SS-0540-17=CTF 30 1.2 0.6
GUN=-SS-0541-18-=CTF 32 1.3 20.6
GUN-85-0542-19~-CTF 63 1.1 0.6
GUN-SS~=0543-20=CTF 41.0 1.4 £0.7
GUN=-SS~0544-21~CTF 2.0 0.8 =0.6 _o/zf
GUN-S5-0545-22~CTF 36.0 1.8 *0.7 > EKG
GUN-SS-0546~23-CTF 2.0 1.0 $0.6
ey Y

EARURENSIETTR IS IR L
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Meeting The Analvtical Challenoes Nf A Chapaina Warid




BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 200 GOLDEN, CO 80401 (303) 277-687 FAX (303) 277-1689

23=-Dec=-92
Ron Jaccbs
MK-Ferguson Page: R-3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: | Received: 20-Nov-82 09:30
Project: Gunnison PO §: 3050-511-10004 #059
H 2 Status: Final
roars:
Ra-226 : Radium-226
Th-230 ¢ Thorium-230
Th-232 : Thorium-232
U ¢ Uranium
Th-228 ¢ Thorium-228
pCi/g : picoCuries per gram
2c : Counting error at the 95% confidence level, 20
: micrograms per gram

c ~T% r‘:?rﬂ.:h

— Y RO ) R

RO A phsd Wl
boed Waalvhtoe =

Meeting The Analvrical Challenges Of A Changing World
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h BARRINGER LABORATORIES INC.

' - 15000 W. §TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689

23-Dec-92
Ron Jacobs
EX-Ferguson Page: Q-1
1571 CR 38 Copy: 3 of 3

Gunnison, CO 81230
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Meetino The Analyriral Challonoec NEA Chanaina Warld
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tiui Uil ta YL

Attn: Received: 20-Nov-=92 09:30
Project: Gunnison PO #: 3050-511-10004 #059
Job: - 925367F Status: Final
QUALITY CONTROL REPORT
Sanmple Type: Soil
Ra=-226 Erzor Th-230 Error Th-232 Error
Total Total Total
Sample Id vCi/g 20 pCi/g 20 pCi/a 20
Duplicate 9.3 *1.5 3.8 0.9 0.9 0.6
Duplicate 9.4 1.5 3.7 #£0.9 0.3 #0.5
Duplicate % diff. 0.5 ——— 1.3 —— 50 ==
td (found value) 104 =7 103 %6 18 #3
td (true value) 99 - 97 - i8 -
sStd % rec. 105 -—— 106 —— 100 ———
Blank 0.1 £0.2 0.0 #0.2 0.0 0.2
Spike § rec. 101 -—— 88 === 120 ——
U Th-228 Error
Total Total
——Sagple Id ua/g -RCilg 20
Duplicate 32 1.7 #0.8
Duplicate 32 1.0 0.6
* Duplicate % diff. 0.0 26 ===
std (found value) 47.6 20 23
td (true value) 4$.0 19 —
std % rec. 97 105 ——
Blank 0.0 0.0 0.2
Spike % rec. 95 91 —=-
. 4 - ’
B A



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1887 FAX (303) 2771889

23=-Dec-52
Ron Jacobs
MK-Ferguson Page: Q-2
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: . Received: 20-Nov=92 09:30
Project: Gunnison PO #: 3050-511-10004 %059
Job: _9250567E Status: Final
QUALITY CONTROL REPCRT
a3 ions:
ers:
Ra-226 : Radium=-226
Th-230 ¢ Thorium=-230 :
Th-232 ¢ Thorium=-232 .
U ¢ Uranium
Th-228 : Thorium=-228
pCi/g : picoCuries per gram
20 : Counting error at the 95% confidence level, 20 ~
4S/9 : micrograms per gram ~

e = e r'" - -'ql'rg
L\s&’b*hwwbuwm \&n...:
b

Meeting The Analyrical Challenges Of A Changing World



‘iil BARRINGER LABORATORIES INC.

, 15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) Z77-1687 FAX (303) 277-1689

23 ~Dec~-92
‘ Ron Jacobs
MK-Ferguson Page: Q-3
1571 CR 38 Copy: 3 of 3
Gunnison, €O 81230
Attn: - Received: 20-Nov-92 09:30
Project: Gunnison PO #: 3050-511-10004 #059
H 25367 Statys: Fipnal
QUALITY CONTROL REPORT
QUALITY CONTROL DLTA SHEET
Received by: jdr Via: UPS
Sample Container Type: 500ml mtl can
Sample Type: Soil
Preservative When Received: ncne
Acditional Lab Preparation: 100 mesh
Preser- Date(s) of
Parameter Method L1LD vative Analyst Analysis
Ra-226 SM-705 0.3 pCi/g none Pingilley 12/15-12/17
Th-230 USAEC 0.4 pCi/g none Ortiz 12/ 9-12/17
Th-232 USAEC 0.4 pCi/g none Ortiz 12/ 9-12/17
U ASTM D2907 0.3 ug/g none Knox 12/ 3-12/ 8
Th-228 USAEC 0.4 pCi/g none Ortiz 12/ 9-12/21
‘E >
O || .
RS " .'|
A T

Meeting'The Analytical Challenges Of A Changing World



h BARRINGER LABORATORIES INC.

, 15000 W, STH AVE., SUITE 300 GOLDEN. CO 80401 (303) Z77-1887 FAX (303) 277-1683

23-Dec-92

Ron Jacobs
MK-Ferguson Page: Q-4
1571 CR 238 Copy: 3 of 3
Gunnison, CO 81230
Attn: Received: 20-Nov=92 09:30
Project: Gunnison PO #: 3050-511-10004 #0595

: 67E Status: JEinal

QUALITY CONTROL REPORT

Signed: . /

R R sy A I («*\- ceescccccssse

Radiochemical (ﬁibcratory Ha/nager

Signed: %S _’ '

Quality Assurance Depar‘.:ment

Meeting The Analytical Challenges Of A Changing World
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ON-SITE LABORATORY RADIOLOGICAL
MEASUREMENTS COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992
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M- FERGHSON/CHEN MIXLEAR

-

AVIACHIEN],

—— cu” OIIPOSED CRYSTIAL STYSICM RECORD
_:___N.IEM___. -
, P\ TN AT ocsit's perveen soi-
11E AREA NJ& Ny L -ubutlljmu @Juu W 0cs SERIAL WO, 5 ¢
COUNT DATE ocs # | runcrion wo. | mass | ma-226 W;‘g‘:‘ﬂ:“ DEPIN | TECH RENARKS
~NIVIAL | SALE SNIPLE | DAIE OATE | INIUJAL | __IMITIAL | WED ) INTIAL | C Re-226 | 1h-230 | <l2em | IMITIAL
0 DAY gggF LOCATION | SAMPLED | SEAtgD | 20 DAY 20 DAY oRY___| 20 DAY | _sawig >{5cm ] 20 pAY
i_li-to- 92 [C4T 103 ot 5/0 437.40|_5e0.0|_ 0.8 v _I|_i
|_i2-ar-99 11-10-92| -3-93) 510 199.5¢ | k.M |_0.§ < QC _|£3:485 70
! iteip-9a [CUN-TP luag ra’ 511 245 14| 5500 |_ 04 24
[2-9F-92 11-10-92| p-3-93|__S1! Loy |si..5|_1.2 7 G |£3- 6o t6
[1-10-92 t'»‘g:":’ 23 2-3° LIE 38.14| 433.al_pe | K
12-28-92 p-10-92] 1-3-93] 519 25.00 | 541 |_o.5 7 | oC |p3552.39
1)-10-92 ctg;;srp 123 34’ 5/3 123,34\ 2955|__0-2 __M
[2-99-99 l-1e-9ate-3-09l sy | .91 lugs | 0% v . |pa:763.93  wer
 )-11-92 'G“go";" #19 o 50! 137447 498.6| 2.8 v
122292 i-10-93p-3-99| 514 noLue |10, | Y1 7L _,(XL. E3* 383.5Y
I-11-92, 0*;';'"’ #19 12 soa | 1933.21| 5044 | 3.3 124
I
19-29-92 s 11-10-924 2-3-99 _515 $2353.4 [474.3|_4.9 v . | F32405.17
- 11-92 G'g",";“’ .M 23 _503 Mo\ 509.0 | 2.1 — 74
0-37-42 1-10-912-3-93| _s1tp | 19501 {4907 | (3.4 Q. | £3= 333.54
(1-11-92 cul;lo;;P #A 3y’ 504 730.M| 4944 |15 —
B=29-43 1-10-941.3-93]_ 501 |_ 103747 |4y | .3 v %%m/. 9
i_J1-11- 92 fv‘;g’"’" t19y-s" 506 920.01| S03.4|__ 1.8
_lLaQ-Q: U=1042]9-3-93] 502 | Wle8.L! |Y051] 3.l v aQC g3=_ 2714
J1Es ALl solt sesple results ere In pCi/gm HDA Caluclation REVIEVED BY: ST TR
“{te Correction factor = . I\ /7 10,000 scc. backqrowxd cts. o '
;s‘n: Hees ___, wnless noted otherwise. £.65 \/ 20
. (Ct. Time) (E€F.) (Somple Hass)®
*typically S00 oms
arn 013-17



)

- FERGUSON/CHEM NICLEAR
OPPOSED CRYSIAL SYSTEM RECORD

site Correction fector s

Comt lime s

, \nless noted olhcruln:

HOA = PCi7gm Ra-226

WA _Catuciation

.65 \/

s o . 18 ] S . & S

(Ct. Vime) (E11.) (Sanple Hoss)®

*typically 500 gms

e Cottison 4'\\::% b T [T Qe e .
. SITE AREA N/A’ . im T J L ' ;‘:.:vl ..‘ 0CS SERIAL WO, |
COUNT DATE ocs # | rwcTion wo. RA-226 Vf:"{";ﬁ:” oerin | tech | REHARKS
[T swete | oare | oare TTWITIAU|__IMITIAL _W.L WAL | o | Tnez2e | 230 | <i3cm | INLTIAL
20 DAY panmER | LocATjon | SAMPLED | SEALED } 20 DAY 20 DAY ORY 20 DAY | SAWPIE >15cm | 20 DAY
)1-p1-92_ |OUN-TP 1820 o' 506 |__3is2.01|.5988| 5.3 (28
19-29-92 1-1692 p-3-99 yy§3.5] |51.3.2 | £.D Q. | F3*sys.w
11-1-92_|Cuw-TP luzo 1-a' 507 |__a91s4|s539| 4.0 7a
19-99-92 n-10-92] p3.99__Sod |__3370,15|. 903 | LT v | ¢ |Fs:vos5.17
(1-11-92 |GUNTPlyg20 2-8] | 508 | (61847 Y| 3.5 L/ﬁ
19-99-99 | 11-10-92} 15392 505 |_o13t.7¢ |42 | b.¥ v ol |F3- 154.46
h-12-92_ BN TP L0 0nr? _50 2278.01 | 4317 | 4.7 v @(
19-29-92 nnjaz|p-9.93)_ Sots | 2%0.34 |44 | Lo:Y ol |F3-852.%¢
J1-12-92 {GUNTP 100 9.3 soa | wusells150| 3.2 W
| 12-99-92 1-h-92{9-90| 507 | 25313% {490 | 5.2 VLot leazgssg
 1-12-92 3 1-2° 503 |_n79.54|4835|_ 2.4 L4
|13-29-9a - I-0-92{13-0-99) 508 | IMl,.87 |40 | 3.) v | QC _|Fa-ym.7
o129 |UNTRL o oy 504 | __143227|555.0| 2.6 W
[2-99-92 H-n-92|p-3.99]_s09 | gan.op |509-3] u.4 2 .G |Fa= 74543
H-2-92 {SUN"leas o _Sos| 33as¥|5388| (o2 v_|_kf
| D-29-92 I' n-1-92|p-3.931_s10 |_5713.1.8 | 5193 | _11.3 mt| of |pa.1193.3
-12-92 [CUNTPE 02 1o 506 1315 | 5730 |__.3 !
| 19-29-92 n-1-921a3.99] o1 | Lun.92 1553 | I Lo v | e |F3-u39.40
wOtE: Atl soil sesple results are In pCi/ge REVIELED BY:

SITE H.P. MANAGER

015-17



- 'S

- FERGUSON/UHER MICLEAR

ATIACHHENT 2

G OPPUSED CRYSIAL SYSIEN RECORD
nANE unMNIson .
0cS# 'y BEWWEIN 601-51
AREA .N!A "'l\'"’" "'"\Hﬂ quﬁ-n C\ ocs SEAIAL WO, ocs 3N QRY3UR (fUN-
La S eAbbas A b opd WU
HDOR LAB
TUNT DAIE ocs # fwmcrion No. RA-226 KIE'»UI.I OEPIN TECH RENARKS
W] swete | swewe | ome | oare TTHITIAL | __INITIAL ) AEL ) BMIEIAL TP Re-226 | th-230 —<{5cm | INITIAL
20 DAY ;El_!g_gr_p _JOCAT 10N | SAMPLED | SEALED [ 20 DAY 20 DAY ORY 20 DAY _|_SAMPLE >15cm | 20 PAY
oun- . .
-12-92 [0V A”“ a3 507 |__322941 | 5%.6|_5.6 7
~94-99 (-11-92|0-3-92 51 | 5915, 65 |557.1 | 10.L S o |3 106272
1=-12-92 g un-1P , "
. TP | 22 34 08 | _atmaglsniel 4.5 7%
-21-92 n-nqz|o-3-93|_ &3 | _wpus.so |ssry | u.0 v |.9C |£3:9¢0.32- .
1=12-92 [CUN-TP L .o s _509 | __29a1.54| 484.1| 6.0 %4
o030 P2 ¥S\n-1k92 —~ -
1-99-92 10-3.93 sy | Sso.LI|4us5 | 12.1 QC _|F3:= god.10
z-/g-ga_._iaxg" leg ot 510\ svedg2]|6M1.2f 2.7 v’ a()
P-2%-99 J1-2-92]12-3-92|_S15 | _204.4Y |D3S | 4.0 4(: Ea+« 629.0
292 |oUn-TE L su | ssadalyrsal 8 i
1-99-99 | [1=12-0] 12-399] _ 51l 9U5.9F | 43le | _Le.2 v |G _|F3~ 40
1[-72-92 |CUN:TF . 572 //83.81|.5065|__2.6
0033 |#9 2-3 ~
»-29-99 12-921129-19|_ ST |__BLay | Mo T |_4.! QI?C Fa~ (.92
Y-12-92 G%gf .9 34" 513 _|___180.31) 63049| 2.3 2%
e-314 [-12-Dp-3-92|__51E 2y |53 |41 L S F3= 360.4Y0
')<79- GUN-TP ] | /
k12-93 " opas Fm) o-1 514 |___1152.34|459.2) 25 v _M_
)-24-93 12921 p-3-99|__519 Mot | he3.s| 3.b ot |F3+/002.37
122 (TP by 1 o5 | gvoor dpeaf 14 __|
2-5a-92 w2492 v.3.99| 530 | 99y |yoy.3] 2.3 v | oC |F3~an.y

‘€3 ALl soil semple resuits are in pCl/gn DA Caluclation

J\ / 10,000 sec, backgrouawd cts.
4.65 \/ 20

e Correction fector ®
at Vime =

As pCi/gm Ra- tCijom Ra-226

— ¢ tmless noted otheruise.

(Ct. fime) (E00.) (Souple Hass)®

stypicatly 500 gwms

REVIEVED BY:

SIIE N.P. HANAGER ;
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T NN ‘—!MN‘SON
1

Va

- FERGUISON/CHEN MICLEAR
OPFUSED CRYSIAL SYSIEN RECORD

ATIACHHENT

ocs # Lo DETWEEN 501-¢

‘DA ® pCl/am Ra- PCijam Ra-226

nere

18 AREA M/h "“"""f'\'\ RATIOMRR ?\Fq e 0cs SERIAL W0, OCS SN QIY36E (BN~
' _dad «4'!‘\ w“ﬁrﬁr“l“’aﬁ“‘ Kl
* COUMT DATE yocs # | rwciion wo. | mss | na-226 wmﬁ“ oEPIN | VECH RENANKS
WL swete | swete | oave | ok |TRITIAL | TIWITIAL | L | TRITIAL | o€ T ne-226 | 1h-230 <I3en | TNITIAL |
20 DAY |_pnetn | LOCATION | SAMPLED | SEALED | 20 DAY 0_DAY DRY 20 DAY | _SAMPLE >15cm 0 PAY
-j2-9z. |EUN TRl 43 51| /3480 |Gt} a0 24
!:aq-qu 1-12-92| p-3-a|_pal_|_1552.87 | 5°72.1]_2.1 v gg,_ F3:d52.9
n-12-9 .
e ag e o 517 |_sotaw | vars| 22 4 N7a
n-12-92 |ED 396,22
-12-92_|cun-m » 518 _|_s29027|de23|_ 2.8 v
0039 |#i3 -2 /
11-12-92 F3-208, 19
-|2- GIZN:":' im 2.3’ 5'2 /305.14 | 529.! A5 —_— _kl{_
° I|-[2-92 v E3: 378.3
=92 (CUNTPL s20 | ysrer|512.7) 0.9 7
° [-12-92 v E2pS57580
-72-92. Gg;"g” o3 45’ 531 | 938.47|6530| 14 |kl
- |p~12-91 v F3+ 373. 3|
110-92 Gm-;" o ot 601 158241\ 4s595|_3.5 < | W
1-13-92 F3* 4a3.08
~13-92 |GUNTR I 12 602 9fsdl| s12.0]| .8 a M-
oot £ , —
| 11-12-92 3 35145
- _11-13-92 cua&ﬂ’ /6 23] 503 530.211479.5|__L. | kel
" =124 v F3: 7¢3.33
" 0163 AUl soll saeple results ere In pCi/gm 1A Calucistion REVIELED BY1
SU1E I1.P. HANAGER
fte Correction Fector = . I\ 7 10,000 sec, boackgroumdd cis.
omt Time s _, isless noted otheruise, 4.65 \/ 20

(ce. time) (Eil.) (Somple Hnss)®

*typically 500 gms
015-17



r

rowe __Cunalison

”\""’r\m AR /n rwrr\nq mr\ﬂ

[

M- FERGUSON/CIEN IMICLEAR

OPPOSED CRYSTIAL SYSIEM RECORD

'1-—0-!

ATTACHHENS 2

. #0C3 #'s BETWEEN 501~

E AREA M,/A* cevd Sy AL, S L S ol ocs setaL vo. Jjj_u_édi’_‘lai&am
TOUNI DAIE Focs # | rumcvion wo. | mass IA-22:6 ‘ \":g“;l:" DEPIN | TECH REHARKS
WITJAL__ | SmelE | SNILE | DAIE oAtE [IWITIAL | _iWiIIAL. | MEL. | IIIAL | oC | 'pa-226 | th-230 | <l3cm | IMULIAL
20 DAY MUHBER | LOCATION | _SAHPLED | SEALED 20 DAY 20 DAY _DRY 20 DAY SAHPLE _>15cm__|. 20 pAY
Nn-13 - 92 "rggj: L 3-9 S04 538. 2| Ys53.3|__1.2 — h&
E ER 4 T ' i-12-9 F3 2 §75.30
% poyr [HE 45 505 529.41| 413.2|__ /1 — M
i-2-9 F3=39¢.22 i
1-13-92 G“gm’ 217 0-1] 506 722.47 | 438.9|_Lé_ v |
13-99-9> 11-12-9213-4.95| 592 934.1Y |yo5. 7 | 2.3 | % £3* Y23.08
l1-13-92 a‘zg:‘? #17 12! 507 JOI. 47| 525.2 1.9 M
2-29-93 n-11-%|p29s| 23 | 103y,31 |44 | 2.3 v | ot | s 333.5¢
1-3-92 [BUN-TPL 17 5.5 508 |__890.21|522.5]_[7 W
1-29-92 _ 1-12-92|p-yAs|_say | M1y |up.T|_3.4 v ot |F3=315.63
=13 -92 G‘zg';’" #11 4s' soa| 7290 |dmo| te 7
19-29-99 , I-12-99 P-4-%| 695 | 1495.5Y |4ll,.3 | 3.l v _|L.Ot |F3=646.93
11-13-92 G“og;:'t" le) o-1' 510 |__ 706389 32| /5.9 v ’lgﬂ
n-12-92 F3 449.94
11o13-92 [BUTEL | o Si_|_d21.28|6308|_ 25 4
| 1-12-92 ' v E3 163.42
1n-13-92 ""o‘;;';' 43 o-I' 512 309.40] 429.9{_0.7 v |l
12-99-42 11-12-99 13-393_53te 341,14 {409.5]_0o-F G 1p32422.37

1E3 ALl soll sesple results ore In pCi/ow

te Correction factor »

at Time »

e
— o nless noted otherwise,

s PCi/gm Ra-228

(L3

fOA Colucletion

/\ /7 10,000 scc. bnckgroud cis.
20

4£.65 \/

(Ct. Time) C(E((.) (Sample Hnss)®

*typlcatly 500 pms

REVIEVED BY:

SIIE H.P. HANAGER

015-17



-

we _GUaNISON

"'\'“A"\Hﬂ

1 -FERGUSON/CHEN MICLEAR
OPIrOSED CRYSIAL SYSIEN RECORD

,"\'—-!Aa

AVIACHMENT 2

FOcS #'s BETwEsN Sol-

pwer___N/a mnra e ocs SERIAL W0.599_ocs Sn Y3l (ul
S PR VT R ‘-..&wl

OUNT DATE ocs # | romcrion mo. | mss | aa-226 V‘mﬁ"” DEPIN | 1ECN REMARKS
g L oot ) O 0 T T I P N L i I in

- GUN-TP 2! i . .
Ha-92 | % s "3 )-2 513 s5a4.00| Y4t.0|_ 11 M
2992 p-12-92 p-4-qal Fa1 | 15091 |4y | 2.l - GC_|F3= 43209
12139t oun-TPl 3 2 515 |__q2.9¢|s3a]| 18 L
9-99-92 N-12-92| p-3.95| s2% | _1059.01 |4#1.3]|_2.3 v | ot |F3. 4.9
1=13-92 "'",:51;’ 23 3-4' st 703.5¢|.524.3|_[.3 kﬁ
)-29-99 1-12-92[13-399] 559 19,8 |y13 | 2.5 v _|_<C |F32539.42
I1-13-92 'G‘;“o’;',' le3 ¢s° 519 _|__ 13047|7629|_ L7 |k |FwET
1= 2299 i-12-92] o399 530 | owst-ov|uyrs| 4.0 v o, _|F3=273¢.47
i-12-92 Ggg'sap *dq 0-1' 520 3rn4do| 5390| 0.7 v’ M
.-aq.qH U-12-22{ 19399 53! L99.54| 520 |_I.3 . 9(‘, F3=241.91
1U=13-02 (N -TP Ley 122" 521 | 37447 4858| 0. 14
e 1-12-92)p-u-qo|_53> | €L 42y | 1.7 V| ot | pae338.69

T .

1-13-92 0“;"‘;“ wd 29 522 |___514.41|530.3| L/ 7

B-214 - p-4-93 533 | -e6.99 | s09 | 1.4 v Q. |Ea=333.5¢ 49? L
1-16-92 (BT ey 2| 501 3ys.ys| Y456| 0.1 1
2-29-99 1-11-92} p-y 43| 534 5.7 |4oL.9|_ F2 v € | F3*35/, 45
[-14~92 ,;'a;i’ e 45 Ssoz | __ 67241\ 5194| L3_ W
2-91-92 1--92]12-494 _s3s | 3,9.779|w48.8) o0.¢ v | gt |ra=2¢r.
it: AL soll senple resutts ere In pCl/gn tDA_celuciation REVIEVED BVs |

SIIE N.P. MANAGER ,

}e Correction fector = cls, !

it Vime =

.
, uniess noted otheruise,

Ae pCi/gm Re-226

LAl ]

£.65 \/

/\ /710,000 sec, bockgrowxd
20

(Ct. Vime) (E(1.) (Somple Moss)®

*typicatiy S00 gou

015-17



! !

e ‘ }}&N ANMSON

1% - CERGUSON/CHEH NUCLEAR AVIACHHENT 2

S!D CR!SIAl SYSIEH RECORD

LN
gocs ¥ s BcTWUSN Gbl-'

uﬂ‘ﬂ S
AREA VLS rw"““ H L’ ' J TR l ocS SERIAL M0, 99 S 3 IYALE (GIW-6.
AT DATE Xocs # | rumcrion wo. | mass a-226 “;"E"’;!"“ .his;m Treon REHANKS
WAL | swete SNMLE | DAIE oAt |TWITIAL | _iWitiAL | VL | INITIAU| o | pa-226 | th-230 | 213w | INLEIAL
i0 DAY _tanmEn | tocarjon | saneigp | SEALED | 20 DAY 20 DAY oRY__| 20 pav__| smeie »15cm | 20 DAY
Ell-93 [SUN-TEl o .y 503 | 93¢.y7[ 4275 2.2 7
a-:‘q-qa N-[2-98 13484 53l | 1312 L] |313.2 |'3.T L |F3=313.3/
FTeIE [GTE o5 oa' 504 | 222015448 | 2.3 K
-J30-92 - P12-92} p-143)| _s0l 437.94 | so4-5|_ 2.1 v O |F3~¢37.98
{:Lb'_‘?il_l‘;“o",;& ¢ 01" 505 | 3e620| 4| 0.8 |
1292 F3z Y94. 7/
1-16-92 Gm;" oo 12 500 9g3.54| s05:3|_1.9 24
l1-12:92 v £3:537.48
¥ un-7°
tig-qe [P ey, 2.2 507 |__emy|sio) L2 _7__&_
p-12-92 : E3= 44294
7. v-TP
L9k T oouq e 34 |-ooZ | 28ld) | 606 1D by
".lz-qb / Ea'.5,2.53
ez TP Ly, w6t 509 | 4924\ 4et.6| 1.5 |
l1-12-92 v | _|F3-26r.9
lp-92 PUTP ey o 510 |__1302.|509.4| 2.6 v | &
-30-6 1-t2-92} p-4-95| %82 215, 54| ypy.¥ | _3.9 . |£3:613.7
-1, - un-TP ' .
I-l6-92 " 72 a7 12 1L 1137.14 | 5369 |_2-1 ko
-30-92 -12-92p-yad 53 | 51807 |50 | 31 Y | o€ |pse512.02
2 AUl sofl seaple results are In pCi/gm DA Celuctation REVIEWED BY:
: SHIE H.P. HANAGER
) Correction factor = . © I\ 7 10,000 scc, b'ul:grou lcts.
W Jime s , \mless noted otherwise. 4.65 \/
. pCi/am Ra-226

(Ct. Time) C(EFF.) (Sonple Hnss)*

Styplcally 500 gms

015-17



M - PERGIISON/CHEN MICLEAR

AVEACIENY

- . Uik 'f""“'”""“"'j"" P“"R"" “ ; #0CS s asnuu.w;oJ
1€ AREA N!.. udur&;’hﬁ&'\lhb’-\u il ‘\V‘h ol ke 0cs SERIAL O, 519 ocs SN 18438 _(eu
COUNT DATE . ¥ocs # | rmcrion wo. | mss | ra-226 "f'.'g“l'n:“ OEPIN TECH RENARKS
T | weer | e | e Loy | B | o | [T | e [ 0 S |
MM&.JG‘;';g #7 2-3' |sa_|__as0.47|5122| L¢_ 7

P-30-92 eiz-ad p-uad_soy | 53.01 | 5513 3.1 v_| ge |Fs 736.97

i ""Tr""%gs a1 34 513 |__831.0|s072| LS | 2/
12-30-93 1-2-2|19-4-%]_e05 |__~790.57 |So) | 1S v/ %_ Ess512.62
i-te-92_[CNT N s s1y |z |49a.s|_ 1y |0

13-2-92_| i-1z-%2| o-y.95|_sot, | 0-bI |412.2| 19 v | 9t lese So347ooypd
L tG-92- ctgg;f #3 o-!' 5ys | davgq\doot| L[ | M
2-20-93 11-12-92|12-4As|_S01 506.9y |319.7|__ I3 |F3e503.47
Ve e e 7% WPy o "
1-36-02 1-12-92p-u-a3 _sog | Heb.47]asw3| 1 v | OC | F3~387.27

- 1L-92 G':,'},’;}P leg 2-3° 517 |__477.90(9263|_ .| |
13-30-93 fe12-92p412|_soa | NR13 |uoss | o4 v _|_ ot | Fase1.v

94”“3';};’ g 34 518 | ___Si7.41|4%.0]| 1.2 | M
o i-12-92| pu-93| _S10 4s.yo |425.3 |_0.b v ot F3*261.4!
-l-92 (S0P Ly o-1" 511 6l.67|54.0| 0.1 | WD
Ij-12-92 ' F3:508.c7
1H-16-92 | c‘:’o}?"ﬁp" -2 520 355.005/6.0|_ 0.1 — _lf[
n-u-‘H% v’ F3:508. b7
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