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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 (PL) 95-604]. 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 PL. 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 192, Heaslth and Environmental Protection Standards for Uranium and Thorium Mill Tailings.

1.1 STANDARDS AND CRITERIA

Subpart B of 40 CFR 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 level
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 192 provides criteria for applying supplemental standards for the
cleanup and stabilization of other radionuciides that present a hazard commensurate
with radium-226 (Ra-226) (40 CFR 192.21), such as thorium-230 (Th-230) and total
uranium (U,..). 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 1pproval for implementation.
Fundamental provisions of the protocol are:

® 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 (Generic
Protocol).

® For deeply buried material, stop excavations when the RAECOM computer code,
using site-specific parameters, calculates an 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.

DOE/AL/62360-63F OCTOBER 11, 1983
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® 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
uranium. 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 bylk 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 No. 4 sieve to the mass of
the soil fraction passing a No. 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)l, Section 5.9 of the cobbly soil cleanup procedure) or for each 100 m? grid
[Site Verification Alternative 1 (Grid Specific)], 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 No. 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 WR/hr) (.17 uGy/hr).

® 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 picocurie 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 bylk soil cleanup standards
for surface and subsurface soils. The site areas disturbed by remedial action excavation
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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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2.0 RADIOLOGICAL EVALUATION

Two site characterizations were conducted (June 1990, and November 1992) to more accurately
determine the cobbly nature of the subscil 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 samples 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 pulk 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 control 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 backhose, 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 ftto 7 ft (0.5 m to 2
m), and averaged 3.2 ft (1.0 m). Soil samples of the finer soil 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 0.16
to 6.1, and had an average and standard deviation 2.71 and 1.84, respectively.

The field lithological logs and off-site laboratory and on-site measurement results 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. 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. . -

DOE/AL/62360-63F OCTOBER 11, 1893
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FOR COBBLY SOILS AT THE GUNNISON, COLORADO, PROCESSING 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 Oftfpile
(10 pits) (5 pits) (5 pits)

Soll size fraction 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 1.74
Th-230 (pCi/g) 0.7-19 6.0 1.3-19 1 05-1.5 0.96
Th-232 (pCi/g) 0.5-1.5 1.0 05-15 1.1 0.6 - 1.1 0.9
Ui (PPM)® 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 3.0-46 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 0.8-1.4 1.1
Uira (PPM) 1.5-87 28.4 34 - 87 54.2 1.5-6.1 2.6

*nCi/g = picocuries per gram.
®ppm = parts per million.
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2.2

2.3

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 (Statistical)], Section 5.9 of tha
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 soi! 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) helow 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 fraction was also
obtained from each 1 ft (0.3 mj 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 composite soil samples from each test pit. The mass partition
function, f, for the 23 test pits ranged from 0.14 to 4.59, and averaged 3.29 with a
standard deviation of 0.82.

Field lithological logs, and off-site laboratory and on-site measurement results are given
in Appendix D. The resuits 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.

STATISTICAL PARAMETERS FOR COBBLY SOILS: COMBINED ANALYSIS

To obtain the necessary statistical parameters to appropriately perform site
characterization, axcavation control, and verification for the observed cobbly site soil
[Soil Verification Alternative 2 (Statistical)], Section 5.9 of the cobbly soil cleanup
procedure in Appendix B), the results of the two separate test pit investigations are
combined to yield a average mass partition function of 3.12, with a standard deviation
of 1.22 for the 33 test pits considered. At the lower 95 percent confidence limit, the
mass partition function, f, to be used for site verification is 2.69. Therefore, 27 percent
[1/(1 + )] and 73 percent [f/(1 + f)] of the cobbly subsoil, by weight, is less than and
greater than a #4 mesh sieve, respectively.

As noted in Tables 2.1 and 2.2, the Ra-226 and Th-232 concentrations for the larger
size soil fraction retained on a #4 mesh sieve are approximately equal for subpile and
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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 1990)

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 2.1 1.6-25 1.9
Th-230 (pCi/g)® 0.8 -69 20.8 1.9-3.2 3.0
Th-232 (pCi/g) 0.6-3.6 1.6 1.2-1.7 1.5
U (PPM)® 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
Uia (PPM) 2.4-88 30 1.9-20 2.0
*pCi/g = picocuries per gram.

*ppra = parts per million.
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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 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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Table 2.3 Summary of mass partition functions and radionuclide concentrations for
composite soll samples retained on a #4 mesh sieve: June 1990 and November
1992 investigations

Radionuciide concentration

Test pit ID Mass partition mass fraction > #4 sleve
and function
statistical f=(M>#4) Ra-226 Th-230 Th-232 U
summary Location M < #4) {pCi/g) {(pCi/g) {pCi/g) {ppm)
1° Subpile 3.87 2.5 15 1.7 2.2
2 Background 4,59 2.5 3.2 1.2 1.9
3 Subpile 3.73 1.3 29 2.3 2.6
4 Subpile 3.10 1.2 3.7 0.3 4.1
5 Subpile 2.15 1.9 29 2.5 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 2.0 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 2.0 12 0.9 1.9

12 Subpile 2.39 1.3 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 1.0 0.7 32

17 Subpile 3.68 2.8 2.1 1.6 13

18 Subplile 3.34 2.1 41 20 6.0

19 Subplle 4.04 2.2 22 2.4 13

20 Subpile 3.12 2.7 4,2 2.3 1"

21 Background 3.93 1.6 1.9 1.5 2.2

22 Subpile 4.22 4.0 69 2.2 1"

23 Background 2.93 1.7 3.1 1.7 2.2
TP2® Subpile 3.0 1.2 19 0.5 9.8
TP4 Subpile 4.3 3.2 6.2 1.1 40
TP6 Subpile 3.8 1.3 1.3 1.0 20
TP8 Subpile 1.3 1.5 19 1.5 4.8
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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)
Radionucilide concentration
Test pit ID Mass partition mass fraction >#4 sieve
and function
statistical f = (M> #4)/ Ra-226 Th-230 Th-232 Upou
summary Location (M < #4) (pCi/g) (pCi/g) {pCi/g) {ppm)
TP10 Subplle 3.0 1.5 10 1.4 6.3
TP15 Oftfpile 3.0 1.2 0.7 1.1 1.4
TP17 Offpile 2.3 2.0 1.2 1.2 1.5
TP20 Offpile 6.1 1.0 0.5 0.7 1.6
TP23 Offpile 0.16 1.3 0.9 0.9 1.3
TP26 Offpile 0.18 3.2 1.6 0.6 1.4
Average Subpile/ 3.13 2.04 13.3 1.32 9.50
Offpile/Bkg®
Subpile 3.20 212 17.4 1.46 121
Offpile 2.35 1.38 0.96 0.90 1.44
Background 3.02 1.93 2.73 1.47 2.1
Standard Subpile/ 1.21 0.74 16.5 0.76 9.65
Deviation Offpile/Bkg
Subpile 0.85 0.75 171 0.86 9.7
Ottplle 2.45 0.43 0.40 0.25 0.11
Background 0.84 0.49 0.72 0.25 0.17

*Test pit numbers 1-23, November 1992, investigation.
*Test pit with TP designations, June 1990, investigation.
°Bkg = background locations.

DOE/AL/62360-53F OCTOBER 11, 1983
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS

FOR COBBLY 80ILS AT THE GUNNISON, COLORADO, PROCESSING SITE

RADIOLOGICAL EVALUATION

Tabie 2.4 Calculated radionuciide mean concentrations and mean concentrations st the upper 96
percent corfidence interval for the larger soll 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 2.12/2.43 1.38/1.91 1.93/3.15
Th-230 17.4/24.2 0.90/1.40 2,73/4.50
Th-232 1.46/1.81 0.80/1.60 1.47/2.09
Utotal* 12.1/16.1 1.44/1.58 2.10/2.25

*Uranium concentrations in parts per million (ppm).

DOE/AL/62360-B3F
VER. 1

-14-
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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 above relation

C. = Cul1/(14+f) + C, 0 (F(1+1),
where

Cen = the site measured radionuclide concentration of the finer soil size fraction
passing a #4 mesh sieve measured in the on-site laboratory,

Con =  the site gverage 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 gverage mass partition fraction, 3.12, from Table 2.3.

Howaever, for site verification, the gtatis : 8g :
confidence limits are used in the relation above for C,... as a function of radlonuclide, 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 (fotal Ra-226
concentrations from residual Ra-226 and Th-230 to not exceed 15 pCi/g above background), the
corresponding concentrations in the finer soil size fraction (passing a #4 mesh sieve) in the offpile
areas could vary as follows:

1) C.un = 50.4 pCi/g Ra-226, when the Th-230 concentrations on the finer fraction,
C..n 8re lass than or equal to 51.7 pCi/g;

2) C..n = 142 pCi/g Th-230, if there is evidence that the Th-230 has differentially
migrated relative to Ra-226, and the residual pylk Ra-226 concentration is 1.88
pCi/g (C.un = 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 ..} in the range
of 1.7 to 50.4 pCi/g,

C<“n‘ = 145.4 - 1:86 X c‘~~-

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 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 gize fraction that would comply with the bulk Ra-226/Th-230 standards (15 pCi/g total
residual Ra-226 above background) are:

1) 78 pCi/g Th-230, if there is evidence that the Th-230 has differentially migrated
relative to Ra-226, and the residual bulk Ra-228 concentration is 1.88 pCi/g.
Corresponding to average background concentrations (C .. = 1.7 pCi/g);

DOE/AL/62360-63F OCTOBER 11, 1983
VER. 1 GUNO16F1. WP
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SITE-SPECKIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNISON, COLORADO, PROCESSING SITE CONCLUSIONS

2) Th-230 concentrations (pCi/g) are determined from the residual Ra-226
concentrations measured on the finer 30il size fraction, (C.. ), in the range of 1.7
to 43 pCi/g by the relation

C(“m = 81!’ e 1.86 X c<~~.

Composite and individual 1.0 ft (0.3 m) depth increment measurements of Th-232 concentrations
indicate the remedial 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’/62360-63F OCTOBER 11, 1903
VER, 1 GUNO16F1. WP



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

The cleanup of radiologically contaminated soils on UMTRA Project sites provides explicit
requirements for the remediation of soils contaminated with Radium-226 (Ra??°), which include
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 radiological
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¥%*=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
Th?*° 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?3° 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 thoro-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 reasonably 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 for 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 40 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 Th2%,
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 Protoco!

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?* concentrations are equal to or less than Ra??® concentrations), or the total Ra??®
inventory one thousand vyears in the future (if Th?*° concentrations exceed Ra??
concentrations). If Ra??® concentrations are equal to or exceed Th?*° concentrations, 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 contro! and soil verification
of cobbly subsoils.

2.1 Protocol for Contamination at Depth

As the depths of excavations become deeper to remove elevated Th?3°, 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 associated ingrowth of Ra??® will allow higher residual
concentrations of Th?*° 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
mode! (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 0.02 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??? flux (pCi/m?-s)

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

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

R = Effective Rn??? removal rate (s"')

1000 = conversion factor (I/m?)

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 =
1.98x10* s, a flux 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 to 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 shall 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 not 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) |f 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?3°,

(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?3°,

An analysis of verification data from the Tuba City, Arizona, UMTRA site, which has
cornpleted remediation and used this strategy, found no instances in the area sampled at the
rate of 1 out of 25 grids where Th?3*° 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?3° 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?3° 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 future UMTRA Project sites:

Mm

(2)

(3)

(4)

()

(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?3° in all grids underneath raffinate pits or
other areas suspected of having a mechanism to preferentially mobilize Th?° over
Raz26;

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.5. 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.0. Box 5400
Albuquerque New Mexico 87115

BEF o 1oy

Mr. Jdmn Surmeier

Chief, Uranium Recovery Branch

Division of low-level Waste
Management & Decamissioning

Office of Nuclear Materials Safety
and Safeguards

U.S. Nuclear Regulatory Comission

Mail Stop S-E-2

a 1 white 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 Remedial Action (UMIRA) Project sites
consisted of tailings, ore spoils, tailirgs intermixed with fine-grained
soils (windblown ard vicinity properties) and fine—grained soils under
residual milling waste (tailings and raffinate ponds). However, in 1988,
conditions encountered while remediating Th-230 contamination which
persisted once Ra-226 had been remcved at both the Riverton, Wymming, and
Durango, Colorado, sites were substantially different.

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

Based on these considerations and the fact that cleamup verification
sarpling routinely employed by the Remedial Action Contractors did not
readily accamodate sampling and analysis of materials greater than #4
sieve, the g.m protocol for Th-230 cleamp/verification to a bulk
subsurface tion of 35 pCi/g was adopted and approved by the

U.S. Department of Energy (DCE) and the U.S. Nuclear Regulatory Commission
(NRC) in mdifications to the Remedial Action Plans for those sites.

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

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

3. Determine "bulk"® Ra-226 (or Th=-230) concentration during clearup ard
verification by carrecting the Ra-226 (or Th-230) concentration on
fines as follows: °

bulk Ra-226 concentration = (fines Ra-226 concentration) X (fines
mass fraction) or, .

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

The DOE proposes to adopt this basic protocol, on a site specific basis,
as a standard cperating practice for clearup and verification of both
residual Ra-226 and Th-230 contamination at UMIRA sites yet to be
remediated. The bulk concentrations of Ra-226 ard Th-230 determined by
the above procedurs will comply with the remediation standard for Ra-226,
and supplemental cleamup requirements for Th-230, as specified in 40 OR
192. Bulk Ra-226 concentrations will not exceed 5 and 15 pCi/g for
;Espective 15 cm deep srface and subsurface layers averaged over 100

. Similarly, the bulk concentration of subsurface Th-230 15 enm
depth increments will not exceed 35 pCi/g averaged over 100 m“. The
details of the protocol will be more campletely described in an added
section to Procedure RAC-015 vhich will adkiress when the protocol would be
implemented; the mmber of sarples needed to the initial value for
the fines mass fraction; the frecuency of updating/verifying the fines
mass fraction as work progresses across a sits; how the fines mass
fraction used will be logged on field data sheets, etc. It will also be
included in future uypxiates of the Technical Apprcach Document ard
rete.renci:ad as appropriate in Remedial Action Plars for sites where it will
be applied.

The sites where this protocol could be applied wauld likely include

Grard Junction, Gumnison, Rifle, Slick Rock, and Naturita, Colorado, since
they are all located on alluvial floodplains possessing characteristics
similar to those described above. Therefore, the DOE requests the NRC’'s
concurrence that such a protocol is consistent with the requirements of
40 CFR 192 ard that its contractors should be dirscted to formally
incorporate the protocol into standard cperating procedures and address
its potential application in site Remedial Action Plans.
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Ifywmo.ndhavewﬁnﬁnrquestimsmguﬁirgt!ﬁanust, please
call Mr. Don Metzler of my staff at (FTS) 845-5657.

Sincerely,

Gt

&y M=k L. Matthess, P.E.

Project Manager
Uranium Mill Tailings Remedial Action
Project Office
cc
F. Bosiljevac, UMIRA
S. Hill, TAC

M. Miller, TAC

D. Gonzales, TAC

J. OIM' MK~F '
D. Carlson, MR-F

M. Madsen, CN-Gectach
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Mr. Mark L. Matthews P.E.

Project Manager

Uranium Mi11 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 ] 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
(1ess 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 radioactive 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-230 content over
an entire sample would be consistent with the Environmental 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 factored.
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 soi) below the surface and 15 pCi/g averaged over 15 conm 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
comp1iance with EPA's standards while avoiding over excavation of contaminated
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materfal, 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 F1S-492-0578.

Sincerely,

enmssscic
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

Uranfum M111 Tailings ﬁem-dfal Action
Project Office

U.S. Department of Energy.

Albuquerque Operations Office

P.0. Box 5400

Albuquerque, New Mexico 87115

Dear Nr. 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 Remedfa) Action Project sites containing & high
percentage of cobbly subsoil., This procedure, designated RAC-0P-003, should be
referenced in the specific R,m;dial Action Plans for those sites where 1t 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

ranium Recovery Branch

Division of Low-Level Waste Management
and Decoemissioning, NMSS

cc: D, Metzler, DOE Ab
P. Mann, DOE AlD
D. Gonzalez, TAC
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1.1

Soll Verification Using Cobbles-To-Fines Correction

1.0 SCOPE

Purpose

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

Applicabllity

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. Chernotff, DOE/UMTRA from J.J. Surmeler, NRC dated April 4,
1992.
2.0 BEFERENCES
2.1 RAC Health Physics Procedure RAC-RP-005 - Radiological Instrumentation.
2.2 RAC Health Physics Procedure RAC-OP-002 - Excavation Contro! Procedure
2.3 RAC Health Physics Procedure RAC-OP-003
3.0 DEFINITIONS
3.1 Cobbles - The portion of & composite soil sample which will not 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 sampie - 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),
Appendix: Rev. No.:
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where the total dry mass of the sample, M,, is
M = M, + M.

3.4 Radiologicul 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,

3.8 Bulk radionuclids 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. = | Cae XMyt + CLux M, M/ (Mo + M, )
Cl - Ccu (1/(1 ""ﬁ) + cpu (f/“ +f)).

3.6 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.

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

3.8 Statistical Mass Partition Function (f,) - The mass partition function (f), at the
lower 9% percent confidence value calculated from test pit or running average
data.

3.9 Statistical Cobble Radionuclide Concentration (C,,) - The cobble radionuclide
concentration (C,,,) 8t the upper 95 percent confidence value calculated from
test pit or running average data.

4.0 RBEQUIREMENTS

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.:
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4.2.1

N/A

N/A

5.1.1

5.1.2

5.1.3

5.1.4

5.0 PROCEDURE

8.1 Site Evaluation

4.2 Tools, Material, Equipment

Buckets, wheelbarrows, #4 mesh sleves or screens (4.8
millimetar), 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
$ieve, and may be used in lieu of 8 #4 mesh sieve.

4.3 Precautions/Limits

4.4 Acceptance Criteria

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.

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
astimate of the excavation depth required for comphance with
radiological cleanup standards.

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

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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8. 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
shove! from each one foot increment (no material shall 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 gieve, 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.

§.2.4 Determine the percent moisture content by weight of one of the can
samples and calculate the adjusted dry weight of the fines. Caiculate
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). Calculate 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.

§.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 resuits and the vendor
analysis results for all test pit or running average samples,
@ Ra-226 correction factor shall be established uslng the

following equation:

Ra-226 CF, « FL* H; * Ry

Appendix: Rev. No.:
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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-galion 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 Definitiopn 3.5. Bulk radionuclide concentrations should be
calculated for Ra-226, Th-230, and Th-232 (if necessary).

5.3 Establishbackgroundbulkradionuclideconcentrations 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 Uponcompletion of test pit sampling, pertinent data shall be compiled

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

T - t(sl/n)

where, f, = statistical average mass partition function at the
lower 95 percent confidence value,

f = mean mass partition functions of n samples,
s = gample 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:

5.4.3

54.4

Whera, f1.z on
n .

7_I,¢f2+...f,,

n

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

The standard deviation is calculated as follows:

S \n-l

e

where, S =
f =
-f- =
n

3

Y (-7

n-1

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

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

equation:

C., = C + Hsl/n)

where, C,, =

3~ w0

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.

5.5 Statistical Mass Partition Function - Aiternative 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
Appendix: Rev. No.: :
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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 as 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:

CD - c»u [’LI(1 + ’L)]
[1/(1 « #))

Cone =

where, C., = The estimated fines radionuclide concentration,
Cs = the applicable limit (i.e., 5 or 15 pCi/g for Ra-226 or
Th-232 or 35 pCi/g tor 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 shove!. This
will include soil, rock, and small/large gravel. No material is to be
discarded. The s0il plug will be taken to & depth of 15 centimeters
(cm). Sample collection shaill be random (non-biased).

Appendix:
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5.7.3

5.7.4

(30') )

) 0 0

- (30") 0 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;805

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 radionuclids
concentration using the site Ra-226 correction factor determined in
section 5.2.5.1.

Calculate the bulk radionuclide concentration C, for 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
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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 (Statistical)

5.9.1

5.9.2

5.8.3

5.9.4

5.8.6
5.8.7

For each 100 m? grid, 8 9-plug composite soil sample of the fines soil
will be obtained following the technique outlined in Section 5.7.

Extract 8 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 correction 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 statistica! cobble
radionuclide concentration (C,_ ) in the formula from section 3.5 as
modified below.

Cp = Codl1/(1 + 1)) + C,, 11101 + 1))

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 accordance with Quality Assurance
requirements.
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7.0 ATTACHMENTS

6.0 BECORDS/REPORTS/NOTIFICATIONS

6.1 All data shall be recorded on the appropriate data sheet.

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)
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Attachment 1

COBBLES TO FINES CALCULATION SHEET
Site: Sheet of
Sampie/Grid 1.D. Date:
{ Fines Cobbles Moisture Content Fines
Wi. Ssmple Wi, Sample
&Bucker " Bucket [ WetWi SamplePan
Wt. Bucket Wi Bucket | Dry Wt Semple/Pan
Wi. Semple Wi Sample | Tare Wi, Pan- —_—
Adjusted Adjusted Wi, Water® e
Dry Wi.IM(,,)¢ Dry Wi.(M,,.0** Wi. Soil* e —_—
Percent Weter(®/*) ___
¢ Adjusied Dry Wi, of the Fines = Wi Sampie x (1 - % water)
** Adjusted Dry Wi, of the Cobbles = Wi Semple x (1-.018)
Mass Partition fufiction (f) - My0uMeoe =
Radiologica! ' g, 30TH i {3
Analysis (pCrg! (pCisg) (pCi/g) COMMENTS
Cobbies
‘chil,
On-Site Analysis M
Fines .o N/A
‘cun,
Vendor Analysis
Fines
'c(“,
Bulk Radionuclide [
Concentration Py
(Cy)
' {1
° innpl; ¢ inita! Corrected, ®°* 20 say IN/A fo! Test Pt or Runming AVE.)
# Using Vengor; @0 Using inne! Cotrectec; 008 Using 20 gy (N/A for Tent Prns or Aunring AVE.)
Mg,y Correction Factor:
Reviewed By: Deate:
R
£1-09.003-4
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»
Q STATISTICAL DATA SHEET
8 Shte: Deve: Shoet
W)
o s C, oo Vendor C . pe On-Site C.pe Vondor
est .
P4 No. ] mepn, 0y ’,ﬁh )n“a' »p, 1%' pe— m
p_J
2
z
o
Statistical Mass Partition Function {f,) =
> Statistical Cobble Radionuctide Concentration (C,y) = ™R —
° ™Ra Correction Factor (C.F.) =
@ Reviewed By: ]
-o“ F2-0P-003-4
P
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Attachment 3
CRITICAL VALUES OF t

n-1 toso
1 6.314
2 2.920
3 2.353
4 2.132
5 2.015
-] 1.943
4 1.895
g 1.860
9 1.833
10 1.812
11 1.796
12 1.782
13 1.771
14 1.761
16 1.753
16 1.746
17 1.740
18 1.734
19 1.729
20 1.725
21 1.721
22 1.717
23 1.714
24 1.71
25 1.708
26 1.706
27 1.703
28 1.701
29 1.699
inf. 1.645
Appendix: Rev. No..
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APPENDIX C

 TEST PIT LITHOLOGICAL LOGS AND RADIOLOGICAL

DATA COBBLY SUBSOIL INVESTIGATION
JUNE 1990



LITHOLOGICAL LOGS
COBBLY SUBSOIL INVESTIGATION
JUNE 1990



m;-»msuapon

7-1
T=2
T-3
Twli
T-5

T=b
T=7
T8
T-9
T-10

'
ﬁ

.

ﬁ

ﬁ

ﬂ T=11
f £
ﬂ iy
ﬁ £
,
*

*

_

!

|

|

T2l
Te22
T-23
T4
T-25

T=26
T-27
?-28

PAA BLDG.

GUNNISON COLORADO SITZ

?.0., 3050-511.10061

L

X Coordinate

1889.17

11606

N-S

3071.76
20806,67
2449.,40
1966.41
2154.87

2370,67
1832.66
2862.3%2
2116,08
1813.09

248,15
2587.11

2594 .05
/

1902.37

e
2620.67
2087.90
1576.95

A ns el

1049.3
1023,7
1224,90
085,72

1480,40
1072,78

1303, 33 2bdrd3

3235,98

Coordinates for Backhoe Trench Locations

btz

1994 34

1978.26

1894 .91
Wu W.WN
1231.48
1274 .80

gy
»N,u“mm
- rannl
249,37

1979.58
1655.61
1129.94
1148,26
1765.66

a3 4
1792.60
1627.60
wmm«.wu
1452,75

1257.75

1307.85 |

2134,0%
1857.59

* e o

£ 2 AW
> e
=l WIS

~8g~ ~4~§-3-3~3
O\OAGY I OAOA\O\O©
O3 - MO
HOW oW

* & o

§

7643.80

Thkigntd 7646 51

7652.71
ammp.wm
764L3.55
7645,35

Rt 7644171

T2t
s
e e
o8

FoLlra2 T

76436 7

264008 764278

2644 22

%43 &2

7643.57

. 4
7 w.vm”

2bo 964344

7653.87

TATLL F N



————— - - —

- g!!"
=L | + =1 ONI “SHYIINIONI NISONNN-NOSIHHON
oM 2id 1S3 13IMS
Wr L]
5 .
5
.W ,S8 - 21H 40 or1°ed
m.l S *Uﬂ- s|°/
mll $3°9Y ‘wumouq - 4s ppoa .s..w cvos  €r pues 07 ,lKI
Mc wut.csﬂ Dravmr) of enipdwa 3¢ PULS |ﬂ.|v
- fwwp L op ‘popunca asu Js..ﬂ:.n pev 3911902 *
W . .Lf% ‘-39.-J .P‘SV\. .W.W\NQNQU QZ( ndm)(xw -M h*w Lll
:_ dror e yovp puvs hobops - Guaoy9 awmizivo .S -uohE| S |
m' .\‘-'\ Jz
.ml b hxﬁ e-'\ -haef \.Qﬂ.\ ﬁ-s &\\u\. x..:.v% FLU\‘ :SON UYL °\~M c -WsS
E S A ey g ey bees ki o5y wiesdod 80| wi
R0 1004 NOIAVOLAIGESVTID OGNV 207
SN NOILJINOSIG WINILWe b ) |
734404S W .8 _&-N-u %2 9 Nowadim
A8 G000 HI40 M3IIWM ¥ | “A3 13 13 3004 m VOLIVHINDD
I-L |0k -s@El IWd S HEL Nos|Nng| .
‘oM 114 1831 “ON S0 MNO14¥I0) IS

907 1I4*1S3aL’




- M il iR o y
vcpr ’ AR L& R E 1 HJ”’ s LCCATION JOB NO. TEST PLY NO.
..jd!m“:. ',;.‘[.‘li'ﬁT.T. lii';; : i ';dN. mIL IIVGS P/Le 3885‘40 T——Z_

ONTRACTOR EXCAVATION METHOD SI12E BEGUN OMPLETEDIGROUND ELEV. | GR. WATER DEPTH [LOGGED BY:

VIREMAN BACk fjo&E 3x47 |6-1-90 |C-/-90 13.5' M. STOFFEL

PN AMPLE [GRAPHIC MATERJAL DESCRIPTYION REMARKS

Er | No. L0G AND CLASSIFICATION PHOTOGRAPH

03 SM |0-L"ToPSoIt : Fime silfy sand dey. da-kt brown, with rects, few -
3 SM - Vbhks fo ¥* dam. 3

z_:":j ML 8 ‘ I3 'H'L,N&S 'Fl"( l. | X £ |, (‘|']Q SQnJ dry *o ddmr) _‘.;4
..f._j l-gl\l gvf‘ qu, medivny, Jdrise - /oote _;:

93 =

{— —3
3 E

8~ E
é GP B’C! ORIGINAL GROUND : Sa,.l‘ Jravels and colelles, dq,_":, -_Jj
E R B 4 MQE'.", Jo: k ‘)'oanﬂ' cobbles 4o 8" diaaete- , Yoveided 3

o__é R mediven 'J'Q‘n?c‘ sand N +. qee of ca” and ¢ "'" : ' _-E
_E._&__ '0' rfc’d.!h- b'awn‘ ~and 8 Coar ;e-a'nlnc-" ng c-\es _‘é

p L P —

= | ' mediva - coarre -3 d Zand, tan, v'ﬂ"ll? 3
J_R 12 moist —5

‘I“EJ |1.' wef —_.—':
3 3

3 L BoTToOM oOF Hore = 13.5° 5
E 3

9 —

s

3 , E
E :
3 -3

@ mlunl'mtl

MRIS(N-KMJDSEN ENGINZERS. INC.

i SHEET | VEST PIT NO.

loe | | T-2



, ‘“")‘Eggﬂm‘..ws

Hh : R ERGE T © 0 1 " I S an l\” LOCATION JOB NO. TEST PIT NO.
NI Lt g e d tif tJ %oo\) TAILIMGS PILE |388s-40) T-2
camuctm ENCAVATION METHOD size BEGUN ETED[GROUND ELEV. | GR. WATER DEPTH [LOGGED BV
WIREMAN BACk po& 5x12' |6-/-90] €-1-%0 11.5° M. STOFFEL
DEPTH E|craPwic MATERIAL DESCRIPTION REMARKS
Er | ™o. LOG AND CLASSIFICATION PHOTOGRAPH
—E sM O"' TO0PSsOIL ; S, /fy SOl e . /‘, J' Ave IS Ind Co‘b’(‘ L'owrl' ]
_E d'[‘ kﬂ"’ roofs . —_ _:
27 3 SM /1-€. 5 T,"L INGS ! '{.nf ar'hnea( a'lnd Jamf "Ci’- /4:1 g
3 a
4 —3 —3
E 3
(= 3
3 C.5-8S° SUIME TAIINGS: 5.4 c/og damp fo st da.k =
E cH highly plast.c b Clag. damp fo e " 3
83 1 i
i l: 6 P B_S’ ORIGINAL GﬂaUﬂD ° 'Janr‘q’ Jn‘luf/l and robé/e:l oln 4 %
’0_"‘: 8 | Lrnw". cl'c" (gé‘/(.) deer coueded , «/o 8 N d.a ; <q..l ¢ —E
E — CM'-‘":}'Qtnl‘l‘ 5
9 R ] =
,z_é 1.5 redr'-.f‘v - G'JW", « rl, maoee ,'Pf"fl" Jrqvf/, /6"‘ E
g \g“ud. _-E
l'l-—é BoTr0M OF jotE - p.5’ =
70— - —%
/J——f ' ___5
20 =

KRRIS(N—KMDSEN ENGINEERS., INC.

|

SHEET

| of |

[ 7est PiT no.

T 2



E%ﬂﬁll.t, L0G
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”ﬁ]fg},‘ R LOCATION JOB NO. VEST P11 NO.
. 1,6 UI o TRILIMNGS PILE |388s-40| T-4
STRACTOR EXCAVATION METHOD 13 BEGUN COMPLETED|GROUND ELEV. | GR. WATER DEPTH JLOGGED BY:
‘ ’
"IREMAN BACE poE 3x) ) 5-3U-F|l5-31-96 /5.5’ M. STOFFEL
- bBaeLejeraenic MATERIAL DESCRIPYION ' REMARKS
] NO. Loo AND CLASSIFICATION PHOTOGRAPH
"3 SM [0-1'3" ToPSoIL : S./ty s1nd « th gravels and cobbles, d-y E
3 dack brewn. wilh coofs; rollivi are rtevnded o C"diam. ~_:_
= SM IS0 TALINGS: Fine sand, light groy with discont quoe, i
E f‘nn “’P-J lf ".A And e ‘q'-’S‘ -Lr‘v" &"d. Jrn’; *'\C i
—:': tedd, ll\‘ L'.ua Sandt ave f’a "fl'_ _é
13 3
= 3
33 _
]_"E lo' dark -qrry 'r--u' sand, J.—..,. r —-_4E
3 3
7_—-% CH |ne~- J12°¢" TRILINGS: 3. ”7 c’aq, 7. dan-,, h;"I, Phxfic —;
= GP I”"’ ORIGINAL GROUND : coél«lm‘ revnded ,To 7" diam, . /1 =
¢ = i Coanrre gmmml cand, b.gw. - geeq, l‘"'/’ _é
ir,s 3
E - wet . - 3
‘—5 I Bo7ToM of Hoce = 155" -
- . E
p - _3
3 p
= . e
E
3 E

@ygn;&g_%wgseu ENGINEERS. INC.

TEST PIV NO.
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o 2=t

T “._mmﬁww . .'l‘.kw."lt LOG

fno.kct- NEAE *vlhmwxug‘ S1E LOCATION JOB NO, TEST P11 NO.
BB L, algovbiien, ranmes pee  |sassde| ros
cqmm:t _ “srze v [becun ¢ ETED|GROUND ELEV. | GR. WATER DEPTH JLOGGED BY:
Schmelz TRACKMNoOE = 1| c'r22' |¢-2-90 | 6-2-90 17’ M. SToFFEL
OEPTH eloraruic MATERIAL DESCRIPTION REMARKS
NO. Los AND CLASSIFICATION PHOTOGRAPH
6_2 SM 6-¢€" ToPSorn: S:II’ sard da. k ch...g‘ J‘nrl witl ceets -
= SrM [€-C TAILINGS: Line . //7 Sasrdd, J'r. light grey -
2 = -
¥ :
= CH |¢'-135° SLime TAILINGS : Sy clay, doy, dark Grey, 4o ) E
. qusfnt | =
8= -
o= =
125 =
I‘I"i GP |13.5° ORIGHVﬁL GROUND: il 9gracels and coblbles fo € e _7:_
j r’;"" -7; moo:f brones tn sedd.sh "'wh SArnd .5 coarse . ._5
nq R L e 3
é R 17’ wet _§
4 BOoTTOM OF HOLE = 7' :
3 . E
SHEET TEST P1T NO.
ﬁ&sou—xmoseu ENGINEERS. INC. /o / -5
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» ..'!Q‘ .-

csoigeir i v, TESTWBIT. LOG

by sn:_ms W LOCATION JOB NO. TEST P11 NO.
g, o rfeUnMiSoN | 7AnnGs PuE 2885-40| T-¢
S12€ BEGUN EVED|GROUND ELEV. [ GR. WATER DEPTH |LOGGED BY:
x{/6°423"'|¢-2-%0 |l6-2-90 /6.5 ° M.STOoFF&L
oEpTH [PMPLE[GRAPHIC MATERIAL DESCRIPTION REMARKS
no. | Los AND CLASSIFICATION PHOTOGRAPH
03 SM_Jo-¢4* Torsorc: 54ty fine vand, wilh ¢ few gravels 4.1 Lo =
".":. sM- N.‘ LMK vools. ..?
2 3 ML e
3 {"’.7’ TAIL INGS : 5:/7’7 veey [-ne sand, I:jl.l fan - 9-0y, A 3
= e
§— ~
¢—3 —
. E CH |1'-10' SLIME TANINGS: S Hy clay, dek §7¢7, damp mosl, E
3 hiqnly plastic 3
/o_é _ __é
3 GaP #° ORIGINAL GROUND : Sq nrlt’ 3'118’5 Gnd cebbles fo 3
.-é ' 6" :’inm - Jq "y da- L brown -I- ace: of' voofs . _i
4 "E_ - r " -
iR,B _j
T =
3 3
-3 R |} . —]
3 1€.5 uef 3
/8 3 BoTToM OF pot€ > [6.5' _;
=t 3
SHEET TEST P17 NO.
@IMRXSM-KMJDSEN ENGINEERS, INC. ] os / -4
A MDRRISON KMDIEN O peeY
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TR — JLocATION JOB NO. TEST PIT NO.
T sAn TAILINGS PILE 388s-4o0| T-8
cxcnvhlou lcﬂloli ETED|GROUND ELEV. | GR. WATER DEPTH |LOGGED BY:
V4
wi 'ZE"”’W BACK fHo& S'x/s'|6-1-90]6-1-90 7 M. STOFFEL
11 BMPLE[GRAPHIC MATERIAL DESCRIPTION REMARKS
XE™ I 'm. | Los AND CLASSIFICATION PHOTOGRAPH
O—E SM 0-C"ToPSoit -'Gtavell, 1’:'/'/7 send, da. k ‘Do--‘ dty-la—p. with colbles -_::]
€ S"- . 3 TAILINGS 'F-nt o Vﬁ? Cn! S l’, Sqod‘ ‘07 fe J."P, hj"' :,.L.., . —é
2 —3 ML fan =
-‘5 C H 3. ‘ St IME TARILINGS :S, /I7 cla' ‘f‘n 37(7. stregled w b y(}b;,' ?:_5
4 —-5 me, < # 40"' lls‘n', P"n.."lc —
-‘; "’ dﬂv & 3' "’ -i
¢—3 - - —
= R.B GP (' oKRICIiNn/IL GROUND: Sanu' ?"'f' aad cobbles 4o 6”7 dia... ) 3
q— da-b brewn, trace of 51} aud ""‘,. moist, with vnof: _::1
8 E R \‘7' u'd" mer® ChHnpg@ 9'..'" . "‘J;;L —b""" I'"‘C _j
10—3 =
3 =
123 —
19—3 —3
E E
/6 — —]
/8 E ' i
E :
203 —
El 3
. - SHEET | TEST PIT NO.

@ MORRISON-KNUDSEN ENGINEERS. INC.
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. . 'j
resﬂ.#l T.L0G

fabyg ‘ ’
Pnﬁm 14 A ol Soareey sn LOCATION JOB NO. TEST P31 NO.
TR ey bl U»Ml SON TAIIMGS _PILE |3885-40| T-9
camm:'m EXCAVATION METHOD SIZE BEGUN ETED|GROUND ELEV. | GR. WATER DEPTH LOGGED BY»
WIREMAN BACL fo&E x| 6-1-90 ) C-1- 90 9.5° M. STOFFEL
SAMPLE [GRAPHIC MATERIAL DESCRIPTION REMARKS
=r | NO. LoG AND CLASSIFICATION PHOTOGRAPH
o~ SM |0-/.5" ToPIoL * Gravelly .lly saud, w.dh cobbles 10 9% diam, E
.E J"' k b'owﬂ. 4'1'— dqh'r' - 3(" rena ‘I.‘ _...:
l—; SM- 1s-45" TAILINGS : very fone s, lly sand, l,j}.[ fq.,l 4.7, 4‘,,',, .__i
3 ML E
3 E
§— E
3 CH |¥5-7 .',.S‘t:me TAILINGS : Silty clay, 6-51,17 Plestic, damp-moist, E
~1 [« 14 =
‘_-: 5' e Q:z; of redd. sh. bv - T .E
'5 GC 7-8' _,4.4 geaer Is in a yellos cloy |a, I.-._o,, mafrix E
8 1 r | 6p |6 oricmac Croemp: Sandy qeacels with cobbles o 6 diam., E
‘E E — redd.s .- ‘o'.h--. MO'Sf’ Capd: a:¢ med.venn - Coqrse 9' alaed _:
3 R % et E
fo—7 e
E 3
r2—3 -
19— -3
a
"“‘; X '“;
8= —
E : E
20— -
3 E
SHEET | TEST P1T NO.

IKRRISCN-KMDSEN ENGINEERS. INC.
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TEﬁJ.;.lP I-T- -LOG

LOCATION
TAILINGS PiLE

JOB NOD. TEST PIT NO.

388s5-40| T-/0

S12¢ BEGUN ! Et:n GROUND ELEV. | GR. MATER DEPTH [LOGGED BY:
Schmaelz Jx20" |¢-2-90 | ¢-2-9 /.5 " M. STOoFFS&L
mur""‘%""" MATERIAL DESCRIPYION REMARKS
NO. Loe AND CLASSIFICATION PHOTOGRAPH
O sm O-LS* ToPSort : S, //7 s'.:lnc" c/-y - J/on./)’ Ja,[ brown_ o4, rarfs —é
-
2 SM- |45-425" TAILINGS : S./74 vee (e Saad, d-y Lyht 33 - Fan - -3
ML 3
g : —
cH Y.25-7.5° SLIME TAICINGS - s.-/ﬁ, r/ay’ grey, Ja,..,,' 1,71,/7 ,./../.-( _é
¢ —
3 ' ‘175-as’ WAL GROUND : (...c- Sa- / o ek beown. S
Y E ce 1’s 55".(’7:2"6:0{’ Se-dy clay, dewp, dac h boow o, :
—; R,B GP |#S° Sandy 3-a-els a.a colbles, vonded, fo €* dia.n | brom- 1. =
”—E - ""'{r(::ln b’Jb", Son.f T Ceapece - grq qel o .,,,,’ _...—:
E - . E
= .5 maiSl‘ E
-3 & ] . 3
79— 3
E Borrom ofF HOLE = I/ 3
!‘_f L .__i
—3 3
3 ¥ Hoce wns EMLARCED Fox PuMP TEST E
SHEET 1EST PIT NO.

O

MRISW—KMJDSEN ENGINEERS. INC.
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RO L N N . B . T ' i
P - Mbm L0G
m&c‘ - - .y gb .“ ‘ " 1‘ - 3! 3L LOCAY ION NE of p"! JOB NO. TEST PIT NO.
b "I: A vt 13"%“ 30 ft. Nt of pavement 3885-40 -1 P
CONIRACTON EXCAY € 33 ) ELEV. | GR. WATER DEPTH [LOGGED BY:
J. Partch hmf'c 3'x12° ?ﬁzgo 15:15 5.7 Eerik Rennat
SAMPLE [GRAPHIC MATERIAL DESCRIPTION REMARKS
OEPTHI 'wo. | 106 i} AND CLASSIFICATION PHOTOGRAPH
0 =3 0-8" Fine to medium clear samd 1 —
3 > ‘ ikt yellow. . 3
o R-! _f_f_. dry /e slighfly merst - qress roofs Jre ye YA 1wk rccv(y grecs and 5,;')\ -3
13- . Pro6-u, Wind - Blown Tadin bresh at serface =
=1y s T e =
’ —:;jf 2 g - ‘{ S /l, 5onal, ,ravr/ med . 6,0,,,, _-
|V st (oo 1ot ar ytt) 259wl E
qR-3 cobtle £ E
3 - 3 up o 3 -/'dfnr fer - Shic // rocfs —
3 RATTEE DU T ' | :
eI E
R N e - ~
Hr-5 +'- 7o A’ “L“"" , sl3hly coarser | fegs =
5 __;_ G“’ </ /L P ofdnje ;t'r’-l: S{":":"J _;:
= ' =
E . v GWT =5.7 :
6 |- TD=€ - - - ce e e e
7 -3 =
8 — =
9 __-i NOTE : floe o{;vc rafo, (v"/,-l’vcs ™o {er;n{ __§
_g ‘s Jis‘/‘arbea’ ( hof he. {u; o ,) , /,70 b3 s,-é I,/ .:((,( —;
103 o To <onstractingy of 1, . ,,(J'Q(U. 4 P veod ——
3 (ouh"y ron ,,[’ =
; SHEET TEST PIT MO
e
@) MORRISON-KNUDSEN ENGINEERS. INC. 1 or 1 T-1
A SORRESUN CNOIEN COMP W




.- e SARPRP - SN -

/| o |

“ONI “SYIINIONI NWX—MSIHW

ON 114 1531 13MS
- 3
3 3
= :
o 3
g 5
e E—o/
— =N
E_.. tSLT = 2WH 40 wori07 - 9
= M oz =
E- . """P L o 303903 ‘}3r0m =
E_ 'c---vlc—olav‘J ks 2R T RSP, .J’qqog P ’l""""? L""v: ;
5 L ) > do |3 F
— Poosbaot go oot Cwwp s o iapgges seow iy 2w I
:’::‘ -y . 2/ o} Spoos yp™ —'d—é'
E_ T wmotd qp fewpls op sapges ~ap ‘pavs sy hys | s |3 OE
HOVE201014 NOLIVILJIGEVID Oy s01 | ow |
S 7 NO11418IS30 WINIIW nmvmhmﬁ
7347Jo15 v L2 0.44»9 * '/)—9 ST STl 90Q ANVH - 12AUS]  3deAF) -NWIN
A8 0399501] #1430 W31we W | A3 13 . 321S],  OOMIIN MOILVAVIX3 ¥O1IVHINGD
2 -1 |Oh-5895| avdsdwinve 30 43 pickFﬂ TR T e
1 -on 114 1501 ‘oN S0 Qod IweIY N f ' y - Lpatbl &

NOLLIVI01 . B
907 ug-‘"fsax' ot v n——

a »Jnﬁ‘.' -
bt bdd. &




" ¥In

-3!4 » =

. ‘ . dit ’— —_— ) 1" —
N L W T
e -r.‘-‘\,‘.di.‘t.Ads.. t ; '1:1 -l OG
T~y e

—

-

TEST PIT NO.

T-13

EXCAVAIION METHOD HIstre E ELEY.
BACKHOE 13.5' 210" 6-1- 90 | ¢-1-90

- Al N SPERirew I . TISIIE rarrt-. . LOCATION Jo08 .

‘l ° b8 B A ] ‘ . 4+ M . B -

IMTiIRA "“t‘f' R Thearr 2 'il}:;‘ L émmgf’“. EAST oF yAanines PILE |388S-40
"Jcominacion BEGUN

PARTCH

GR. WATER DEPTH |LOGGED Bvs
p1 £ mecoveeret} M. STOFFEL

MORRISON-KNUDSEN ENGINEERS. INC.

oepTH [PUPLE[GRAPHIC MATERTAL DESCRIPTION REMASN(S
N0, 106 AND CLASSIFICATION PHOTOGRAPH
5—-: -3 SM-|Fine Sardy Silt with geavels and cobbles sovnded, 1o 6% diae =
f mL (.“ll k Ll‘uﬂ' de y ' Ja-..r’ easls + 1 —
3¢ =
.—é R GP ;Qﬂd’ GQUQ Is and Co‘bk‘, s sl broun . Sqed .3 Vaccr —’cg,,.'. Ta-
"—-: —_— picl, ne f.0ies —
3 BorToM oOF HotE = §* E
- —
3 3
68— —
= 3
= =
r0—3] —3
]
n— —
3 E
E 3
193 =
K —
3 E
- , —
20— : =
SHEETY TEST PIT NO.

| o |

T-13
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TESICE .T-,.LOG

'1!‘

ALOMG poAD J08 0.

ZEML X l::r“: TAILINES PILE 3885-40

TEST PIT NO.

T-14 -

ELEV.
6 '/ 9o l‘ oI

GR.WATER DEPTH JLOGGED BY:
/-0° M.STOFFEL

- eferarnic mIERIAL Desthretion REMARKS
Los AND CLASSIFICAYION PHOTOGRAPH
- 5,” s.u‘ Seme cle 'p;u rovndo ] aqraeels, roels dack bronpe, oo ¥ 4
p _)M 9’ ’ k4 -
3 (10P.Ant.) T ; 3
g E GP Sand Grove e gnd Cﬂ“‘r} bsoe, 1o 3'.d-¢o~~, roveded, roodona,) i:
—E \". Coar SP - j'Aa- ed “ﬂd wef _E
= CorTomM ofF InLE - 1.7 E
3 =
3 3
b__“ —
3 3
NE —3
3 E
i 3
.-__]: _‘;
3 . E
E E
o T SHEE T TEST PIT NO.

MORR1 S(N-KMJDSEN ENGINEERS. INC.
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. ESLABLT. LOG

U pig s i gledifhegy ¥ TN [ E R (T LOCATION /5 7 v o€ fernce . | 908 WO, TEST PIT NO.
I IMM MH& L B iht&sllﬂ site E votac ot ote | 3m8s-40 T-15
canucwa EXCAVAT oM METHOD sn& .= 7”/70 €7D ELEV. Gﬁlﬂl DEPTH [LOGGED BY:
J. Partch re 5108 Backhoe | 3°,,, 9:104 sY ! Eerik Rennat
DEPTH basen e 1c MATERIAL uescawnou REMARKS
n0. | LOG AVD CLASSIFICATION PHOTOGRAPH
0 — : . —
E o I -2% Sandy s;” Gmwl 25 7 rounded slluy,( Grassy sSur€ace w'fh occasinpl :
3 c ’ B
l __.::— s_" Gw OLb,es HP {o 6 0{ GID'CT‘?P ¥ /0 70 5’/)‘ Co“ €5 _é
g : 9% rasg roo‘{j =
4RrR2 l E
24 - =
3 s
s |7, :
3 —g- 2/1 =710 Sﬂndy C"'V"’  J [ Sl/f drdnjp —;:J
'; R-l' GW 1ty - ;{d oncc( ’U""/ “trmy ‘/a Coarse Sann( _i
- (207.) ; cobbles wy above E
Hrs H
_ 3 :
53 —31- -
= P -
':;] GWT = 4" 2 -
6 3 , =
1 || o - . :
1 —3 ‘:
= :
1 - B
03 i
p Sxer | 1est piT N,
MORRISON-KNUDSEN ENGINEERS. INC. 1 o } 1-15
A MARI0N WRIDIEN COF N
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“F”' A ey g
L ER Y

fESEﬁPIT LOG

] ' ' I g LOCATION ,y N of a.rport |J08 NO. 1€ST P11 NO.
Unlﬂkl mhﬂﬂm : ' X1 l - otk t! shk Fence * 5P | 3s85-40 T
j - le 10 WY N or_p e h 16
omauctoa sxcavhtou iduoﬂ ] BEGUN , Evco GROUND ELEV. ca WATER DEPTH [LOGGED BY:
J. Partchg Deere 5108 Backnhoe lf')w 61/42%: 12130 G ,/21 Ferik Rennat
EPTH AMPLE [GRAPHIC MATERIAL DESCRIPTI1ON REMARKS
| NO. LoG AND CLASSIFICATION PHOTOGRAPH
e - ’ . -
U éR-l 0-5 Sandy Grave | [ frace s/ ff  More n Gravel - cobble <ty {gee " ho 3
3 f/ B -
l _i- fouP , yz /570 rvtlllolt‘d(. COLLI(S L'p {'o 3'055 __:-
-—; R_z Gw 6 , rh ‘,"”"H?fcl‘ ) :‘ LA 3 r-OO( S O(OWJ' ’{” 'Ei
2 - 2 depth ), Mmoisf —
qR-3 - L1 : E
3 - COhs:alera e Cal/ulj o'F o
’ _§: N S/"ﬂl'* coarsciing tith /‘f”l/ Sides o fiete .:
A ._:’:-__R-‘{ Mascaum Coéb/c S/ 2e 9 j
ELES E
s | — |, o : -
-g R-c > = T-D. 45 “'LOV(’ be> S:’f /. oOora "‘J < 'T:.
6 —g‘ Gw {ron S*ﬂ;lll.l.J :/amp "L() k/tK _é
] ! z
qR7 . Y — ewT =6l E
15  |—|-1T0=7 -— - =
3 =
3 :
8 3 —
9 —3 -
1073 =
. I~ sueer | 1€st Piv NO.
MORRISON-KNUDSEN ENGINEERS. INC. I 1 of 1 l 1-16
l MORRISON KMUDIEN COMPANY
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[ 1 13 ¥

Imt‘:f.u.e‘u <iluu

eV, i
%;'ﬂmw

CONVRACTOR " .

mq TN A rmng l-:‘]‘

SIPE: . igwig ¢ LOCATION ;5 ' sy of airporf |J0B NO.
. ‘ﬁﬂt ”‘ fence ; N of ple 3885-40

TEST PIT NO.
T-17

EXCAVA y € OMPLE TED|GROUND ELEV.

GR. WATER DEPTH [LOGGED BY:

J. Partch Deere 5108 Backhoe | ;- ,,° 3 yas 5" Eerik Rennat
OEPTH BME APHIC MATERIAL DESCRIPIION REMARKS
NO. LOG AND CLASSIFICATION PHOTOGRAPH

1] —§ I Airport Fc'_/ﬁ; Silty 5an.—(y fvravcll' s/,’alu-ll), Bare 5ravel/sm'/ surface , E
-;fR-' Cw more sand ¢ s/ft than elsewhere ;70 7> occasrona(l weeds an Jrass E
1 3 s+ roundeo coblfes e fooo G Aiametes “dry e
._i-R_IJ- —— |  te_mais ! =
2 _i.. 1T"- 1D As aboye , 5("51'{/)' coarser, ._g
' "; R3 less s/ It , mo istesr w.th al'p}l. , Minos- -g
13- reots +Ho 4/ E
IRy | ow E
4 -é - -ﬁ
e
5 - BE
3 , 3
E Y GWT = &5 '/2 B
3 ’ z
6 — ~——TD=6 =
7S iE
8 3 =
9 3 —
3 =
- , :
—; * ﬂr(‘" }0 (10 N ()( (."n(c Wa < ,?VC/P{,I 'g
-i M Sy, AR —

SHEET

TEST P11 NO.

1-/7

@MR!SON—KMJDSEN ENGINEERS. INC.
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gttt 91.““‘4 ""j""L‘ “W‘*‘ sxdr, TESTMPIT LOG ’

'ROJECT | s VOIEL gt by Y rn‘ by vy iak s.la R LOCATION D:ff-l JOB NO. 1EST PIT NO.
“*k‘ i LR O R 2% K {}.:‘ ) Sl‘tg‘*“ L w eJJQ of P‘/e 3885-40 T IS
CONTRACTOR - XCA vatlon ) , ETED|GROUND ELEV. | GR. WATER DEPTH [LOGGED BY: j
Cadne”(hﬁomr) Hand dad~chovel Y €/2({10| €/2 (70 — | Eerik Rennat (on 6/4 h")
EPTH AMPLE IGRAPHIC MATERIAL DESCRIPTION REMARKS
NO. LOG AND CLASSIFICATION PHOTOGRAPH
0 — T . . R - ==
3 Rl CL 0-% Sand,, S'”}' < "‘)’ WE"‘ qrass ard Y NE of cenfer of difch E
, _i_:_ - - qrass "on"’j '- Plns{f( , ) (n(:um 6"'“‘" '- ( f'ofa’ 'rlnm : '/2 -—I c rS) _é
ER 2 cL s (g Sq ho’ { :
E 57 2" deep weter + pastare
2 — g -TD SaruJy C(ay w. th jroVPI , 31:3’1# “'S:QP , pastur. i
'§ coarsenina .4 ofepfk 2 o "
3 _§ e stimated : - 53 7e medium brown IJ/asIn —::
3 C/dy ';
4 - = frace st —
-:-; \ - 20 (7( '“"o('.u”\ Sdna'l —2
5 —:;1 \.‘ - -_:
3 \ 2570 allavial 3rdve/ paar:Jal' =
pe U {n L a ;
6 —] s 2 ‘l mefer 15n< ous and BE
-:; . me “-n'nrplu roCA,J =
S — TD=20" - —
%—:: r"/o/e /? (7‘ r‘Pern /- ("'/(('.v( (¥ ]] ,—( :
8 é veclaimed on g/g/é() E
E i
9 5 z
107 : ¥
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VENDOR 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 KNUDSEN COMPANY

HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND OHID U S A 44114
PHONE  (218) 523-5600/ TELEX. 985542 REPLY TO. MK.FERGUSON COMPANY
REMEDIAL ACTIONS
CONTRACTOR.UMTRA PROJECT
PO BOX 9136
ALBUQUEROUE. NEW MEXICO US.A 87119
August 9, 1990 90-3050-548

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: Information on Gunnison requested by TAC
REFERENCE: Contract No. DE-ACO4-83A118796
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 requested by Doug Gonzales.

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

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

Sincerely,

.\0ldham
Director

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.)

- TAC/UMIRA (w/enc.) J. R.:Briggs (w/enc.)
4513K File - EDT (w/enc.)
* v File (w/o enc.)



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

Lincoln DeVore Inc.
Geotechnical Consuitants
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, O

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

LD Job No.: 72199-J7



PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-2 9 1/2° =~ 10’

SIEVE SO1IL b 1 % SIEVE ANALYSIS
No. Wt. gm Retained Finer =~ Soil Wt., gm
B S S S S S ESEESESEENE NSRS EEERSEERESEER - lalaao 00

8" 0 loo,ooz SEEESEEESR

7" 0 *100.00%

6" 0 100.00%

S 0 100.00%

4" 7363 40.48 $9.52% d
3" 9603 52.80 47.20%

2 10568 58.10 41.90%

1-1/72 10649 58.5S 4).45%

) 11523 63.35 36.65%

374" 11906 65.46 34.54%

172" 12631 69.45 30.55%

3/8" 13048 71.74 28.26%

sd 13562 74.57 25.43%

s10 14233 78.25 21.75%

#20 15091 82.97 17.03%

440 16107 88.56 11.44%

¢100 17138 94.23 S.77%

$200 17516 96.31 3.69%

I-I.-l-I.IS8..’..'3-‘...---..--.----‘

LINCOL N | coLorapo: coLorano sprines ™ .
l) ?:YQB GRAND JUNCTION , PUEBLO ,

‘oM



PROJECT LOCATION: Gunnison Frocessing Site
SAMPLE LOCATION: T-4 14’ Slightly Cemented

SIEVE SO1IL . % % =
No. Wwe, gm Retained Finer
EBEESEEEErEEEEESESERSESENENEESEEREEBENS
8" =0 Q 100.00%
A 0 0 100.00%
6" 6100 4,42 635.58%
o» 6100 J4.42 6%5.58%
4" 6100 34,432 635.58%
" 6100 T4.42 63.358%
2" 7360 41.33 S8.47%
1=1/2% 8850 49.93 0. 07%
1« 10930 61,67 I8.33%
I/4" 11980 67.59 J2.41%
1/2" 12870 72.61  27.39%
/8" 13500 76.17 23.83%
“a 14332 80.8¢ 19. 14%
10 14710 82.99 17.01%
#20 185302 66,32 13.67%
#40 16139 2?1.06 8.94%
“IUL’ 17124 96.61 -'e -‘9./.
#2000 17487 98. 64 1.36%

SIEVE ANALYSIS
Soil Wt., g¢gm
17724,0C

r LINCOLN l COLORADO: COLORADO SPRINGS —l

l DeVORE | GRAND JUNCTION , PUEBLO ,
ENGINEERS

LG ETES £ S
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PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-6 12,25°' - 13°

SIEVE  SoIL X p
No. Wt. am Retained Finer o

ENENSEERESEEEEREERERESEUSESERNSENERESEER -q-‘-
8" 0 100.00%
7 0 - 100.00%
6" 0 100.00%
5 0 100.00%
¢« 1591 8.01 91.99%
3~ 4998 25.17  74.83%
2" 6357 32.01  67.99%
1-1/2" 8491 42.715  $7.25%
1 10684  53.80  46.20%
/4" 12053 60.69  39.31%
172" 13736 A9.16  30.843%
3/8" 14515 3.09  26.91%
" 15719 79.15  20.85%
10 16310 82,12  17.88X
$20 17340  87.31  12.69%
040 19026  95.80  d4.20%
4100 19672 99.05  .95%
200 19716  99.27  .73%

SIEVE ANALYSIS
Soil Wt., am
19860.00

Wisubn::cowl

COLORADO: COLORADO SPRINGS ~
GRAND JUNCTION , PULSLO ,



PROJECT LOCATION: Gunnison Frocessing Site
SAMFLE LOCATION: T-8 &' - 7'_Int¢rfaco

SIEVE SOIL % % an SIEVE ANALYSIS
No. Wt. gm Retained Finer Soil Wt. gm
R AR AR AN ND SN NN I N N R NN AN A N AR R NN A 15300,00
8" Q 100.00% ssnuEuass
A 0 100.00%
6" 0 100.00%
S v 100.00%
4" 0 100.00%
3" (4] 0 100.00%
2" 3700 24,18 73.82%
) B S600 36,60 63.40%
J/4" 6669 43.96 S&. 447
1/2" 7420 48.%0  51.%0%
3/8" 7910 S51.70 48. 30%
4 8710 96.93 43.07%
810 @230 60,46 3I9.54%
820 10176 66,51 33.49%
#40 11299 73.8Y% 26.1%%
#100 12897 84,29 19.784%4
#200 13704 86.9% 13.08%

LINCOL N | coLorapo: coLorRADO SPRINGS
l) DQVORE GRAND JUNGTION , PUEBLO ,




PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-10 8 1/2' - 9 1/2' Slightly Cemented

SIEVE SOIL X L] SIEVE ANALYSIS
No. Wt. gm Retained Finer o90il Wt, ¢gm
SESEESSEESEESEEEEEESEESEERNENENBEBENBEEN = J*'l 756 . 00
8- 0 100.00% sEsussEas
7= 0 100.00%
- 6 0 100.00%
s= 0 100.00%
4" 0 100,00%
3 2632 22.39 77.61%
2" 3457 29.41 70.59%
1-1/2" 5586 47.52 S2.48%
1= 6208 52.81 47.19%
’ze” 7069 60.13 39.87%
172" 7682 65.35 34.65%
378" 8134 69.19 ~ 30.81%
1] 8817 75.00 25.00%
*10 9285 78.98 21.02%
820 9835 83.66 16.34%
€40 10586 90.0S 9.95¢%
*100 11185 95.14 4.86%
2200 11296 96.09 3.91%

nﬁ LINCOL NTcoLomabo: coLoraoo seminas

DaVORFE | oranp JuncTION , PUESLO ,



PROJECT LOCATION: Gunnison Processing Site

SAMPLE LOCATION: T-1S
SIEVE SOIL 3 4

NO. Wt. gm Retained Finer
SRS S EE NS S EEN NS ESSEERANSEESEREEEREE
8" 0 100.00%
7 0 ‘100.00%
6" 0 100.00%
g 0 100.00%
4" 0 100.00%
3 2090 10.83 89.17%
2 2560 13.26 86.74%
1=-1/72" 6570 3¢.04 65.96%
1 8720 45.18 $4.82%
kYX§ 10010 51.87 48.13%
172 11600 60.10 39.90%
3/8" 12580 65.18 34.82%
sd 14400 74.61) 25.39%
sl0 15450 80.09% 19.95%
020 16595 85.98 14.02%
040 17840 92.44¢ 7.56%
100 18771 97.26 ;-74!
$200 18953 98.20 1.80%

SIBVE ANALYS1S

Soil Wt,
19300.00

gn

I.N

COLORADO: COLORADO SPRINGS ~
GRAND JUNCTION , PUEBLO ,



PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-17 0' - 2°

SIEVE SOIL p 4 4 SIEVE ANALYSIS
No. Wt. gm Retained Finer < Soil Wt. gm
SRS ISR BN RN SN NS =7 13900.00
8" 0 100.00% SESSEsEn®
K 0 100.00%

6" 0 100.00%

- 0 100, 00!

4" 0 100. 00!

3 2210 15.90 84.10%

2" 47170 34. 32 65.68%

l=1/72" S6S0 40.65 $9.35%

1 6680 48.06 S1.94%

374" 7380 53 09 46.91%

172" 8120 58 42 41.58%

3/8" 8560 61 S8 38.42%

.4 9734 70 03 29.97%

¢10 10250 73.74 26, 262

020 10849 78.08 21, 952

€40 11599 63.45 16.55%

¢100 12633 90.88 9.12%

0200 13070 94.03 $.97%

,T_LINCOLN I GOLORADO: COLORADO SPRINGS —
l’ DeVORE | orano suncrion , puesLo ,



PROJECT LOCATION:

SAMPLE LOCATION: T-20 3°

SIEVE SO1IL L 4 X

Wo. Wt. gm Retained Finer
BEEESEESEEESEESEEENESSSSESEESEESENSABES
8" 0 100.00%
7 0 100.00%
6" 0 100.00%
LR 0 100 001
4" 7040 34,63 65 3sy
3" 9043 44.50 §5.50%
r 10050 49.46 S0.54%
l1-1/72" 12350 60.78 39. 22!
1 14250 70.13 29. 87!
3’74 15228 74.94 25.06%
172 15970 78.59 21.41%
3/8" 16630 8l.84 18.16%
s 17520 86.22 13,78%
¢10 18030 88.73 11.27%
020 18893 92.98 7.02%
#40 19555 96. 24 3. 76!
$100 20117 99.00 1.00:
200 20207 99.44 .56%

Gunnison Processing Site

ey

av

SIBVE ANALYSIS
Soil Wt. g¢gm
20320.00

COLOIADO COLORADO !PRINOS

AMANA IHINATIANM L XL XN



PROJECT LOCATION: Gunnison Frocessing Site

SAMPLE LOCATION: T=-23 2°' = 21/2°

BIEVE  SOIL % %

No. Wt., gm Retained Finer
--.--...---.'.---.I.-.--i.-----..---
a" 9 100. 00%
gn 0 100, 00%
6" 0 100, 00%
L 0 100. 00%
e 0 100, 00%
3" 0 100.00%
2n 0 100, 00%
1=1/2" 0 0 100.00%
g s 3,02 96.98%
/4" 82 4,55 9%, 45%
1/2" 186 8.71 91.29%
z/8" 209 11.53  88.47%
" 258 14,23 85.77%
#10 313 17.39 82.61%
#20 470 25,92 74.08%
#40 824 45,47 54, 53%
#100 1299 71.69 28.31%
%200 1420 78.3% 21, 65%

S1EVE ANALYS1S

Soil MWt.
1811.90

———LINCOLN { coLoRADO: COLORADO SPRINGS — |

l’ DeVOR GRAND JUNCTION , PUEBLO ,
ENGINEER

e GEOLOG _




-

PROJECT LOCATION: Gunnisen Processing Site
SAMPLE LOCATIONs T=-26 ©O' = 2'

SIEVE  SOIL % % © SIEVE ANALYS!S
No. wt. gm Retained Finer Soil Wt., @m

ENEENESSSESEEEEEN NN INSNEEnieRINeN 19973.00

N 0 100. 00% sSEERRERSS

7" < 10Q.00%

6" 0. 0 100, 00%

g 387 26.97 73.03%

4" 7296 3565.53 &3.347%

I 10139 %0.86 49, 14%

2" 11876 57.96 42.04%

{=1/2" 12422 62.19 X7.81%

i 13587 6&7.88 J2.12%

I/4" 14306 71.63 28.3I7%4

1/2" 15034 75.27 24,77%%

/8" 164814 82.52 17.48%

"a 17074 35. 49 14.598%4

#Lo 17816 87.70 12.30%

20 17708 88.64 11.36%

#40 18572 ©2.99 7.08%

#1100 19829 97.78 2.22%

®#200 19697 98.62 1.38%

LINCOL N | coLorapo: coLorapo sPRiNGS
l’ DeVORE | ORAND JuNGTION , PUEBLO ,




B W O ivE furd wo

GULOLY. COLOALLY 0t

mONt: T Y RTTY
BARRINGER LA BORATORIES IA'C 'M‘bb PW:M« WAY  BUiTE N
‘ FON I
’ JI7 : 23=3ul=90
Helene langlois ?.)' ‘
MK-FERGUSON (Gunnisen) > Page: 1
P.O. Box 9136 Copy: 2 of 3
AlBugquerque, NM 87119 Set 1
Attnt - Recelved: 19-Jun=%0 18:19
Project: Gunnigoen PO #: 3050-511-10004 4006
Jebi  902621F —gtatuai Final

Sample Type: 8oil Mbhod }of
Ra=22¢ Error Th-230 Error

Total Total
GUN=85=0001~T-3~CELL 54 4. 200 210
GUN=88-0002-T=3~CELL 27 23 103 14\
GUN-85~0003=T-3~CELL 15 12 116 24
GUN=8S*>0004-T~4=-CELL IT0 %10 91
_GUN-88~0005-T~4~CELL 20 %3 16 t2
GUN-85-0006-T-13=CELL 130 %10 62 13
GUN-S§8§-0007=T=13=CELL 3,7 20.9 19 22
GUN-85-0008~T~13~CELL 7.5 21.3 39.13
GUN=§§=0009~T=13-CELL 9.6 21.5 16 22
GUN-88-0010-T=13~CELL 5.4 21.2 17 2
GUN=SS=0011-T-15«CELL 2.8 20.9 30 12
GUN-SS-0012-T=15-CELL 4.1 21.0 102 %4
GUN=88=0013=T-18-CELL 2.4 20.¥ ¥E 24
GUN=S8S=0014-T=15=CELL 2.7 20.8 105 *4
GUN-8$8-0015-T=15=CELL 3.8 21,0 210 10
GUN=-S§-0016=T-20-CELL 120 210 62 23
GUN=$5=0017-T-20-CELL 8.7 21.4 7.6 $1.2
GUN-8S~0018~T=20~CELL 4.5 21.1 3.4 30.8
GUN-88~0019~T-21=CELL 7.8 21.4 6.5 21.1
GUN=S$~0020-T-21-CELL 19 22 21 22
GUN-88=0021~T-21~CELL 1.9 20.7 4.6 30,9
GUN=8§-0022~T=22-CELL 3.8 20.9 2.3 20.7
GUN-88-0023=T=22«CELL 2.1 20.7 0.9 0.5
GUN=58-0024=T-22-CELL 4.6 21.0 1.1 0.5
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=88~0027-T=24-CELL 1.4 20.6 1.5 20.6
GUN-88-0028=T-24-CELL 1.3 0.6 1.4 $£0.5
GUN=85-0029-T=24-CELL 1.5 20.6 0.7 $0.4
GUN-55=0030-T-2 '~CELL 3.4 #1.0 2.5 £0.7

AUVANCED TRCHIMIQUES ANT/ INg MUMENTATION FOR THE EARTH SGICNCRS



ViI7407 90 IV V& VY Mt me

18006 W €% AV, Luiff S
anLben CCLOPADG [ M1
LLTT 1303 971 1089

BARRIIVGER LABORATORIES INC 1Ly DEMING WAY. SUITC 18

v SPURKS NRvADA 09431

PHONE: 120%) YAt
23-Jul-9%0

Helene langlois

MK-FERGUSON (Gunnison) Page: 2

P.O0. Box 9136 Copy: 2 of 3

Albuguergque, NM 87119 Set : 1

Attn: Received: 19-Jun-%0 15:19

Project: Gunnison PO #: 3050-511-10004 #006

Job: . 902€21E _Status: Final

Sanmple Typet 8oil
Ra=226 Error Th-230 Error

Total Total

_Camwle Jd _ _pli/g 20% _pCl/g 20%
GUN~S§S=0031~T-25-CELL 1.2 0.6 1.2 20.5
GUN~SS-0032-T~25~-CELL 1.3 20.6 0.8 20.4
GUN=§S-0033-T=26=-CELL 0.9 %0.5 0.6 0.4
GUN~88~0034~T~20~CLLL L.3 XIU.06 0.8 20.4
GUN~S8~0035=T=26-CELL 1.5 20.6 0.8 0.4

"~ GUN~88=0036-T~27-CELL 1.0 20.5 0.8 0.4
GUN=5S5-0037~-T~27=CELL 1.3 20.6 1.3 20.5
GUN=SS=0038-T~-28~CELL 3.6 21.0 4.3 0.9
GUN=S§5=0039-T=28~-CELL 3.3 $0.9 1.4 20.5
GUN~55-0040~-T=-28~CELL 2.9 20.9 2.1 20.6
GUN~SS~0041~T=1~CELL 1.7 20.7 93 +4
GUN~S88=0042~T-1=CELL 3.1 0.9 58 23 \
GUN-858-0043~-T=-1~CELL 1.3 20.6 7.7 1.2
GUN~SS-0044~T~-1-CELL 3.8 £1.0 240 %10
GUN=88-0045~-T-2=-CELL 2.5 20.8 83 %4
GUN~-S§8-0046~T~2~CELL 6.6 =1.3 190 210
CUN=88=0047=T-2~CELL 4.0 1.0 6L 23
GUN-88-0048~T~2~CELL 6.4 ¢1.2 51 23
GUN-8§-0049~T~2~CELL 5.4 21.1 54 23
GUN-SS=0050-T-8~CELL 4.6 1.0 69 23
GUN-SS8-0051-T~5~CELL 8.3 21.4 55 23
GUN-88-00%2~T~6~CELL 1.0 0.5 2.6 0.7
QUN-88-0053=T*6~-CELL 1.4 20.6 1.0 20.5
GUN=SS8~0054~T=6~CELL 1.0 20.5 1.9 20.6
GUN=88=0055~-T-6-CELL 1.5 20.6 0.9 #0.5 *
CUN~88-0056=T-7~CELL 2.2 0.7 74 ¢4
GUN~S8S=0057-T~7~-CELL 4.4 21.0 92 %24
GUN~S8-0058«T-7~CELL 4.1 21.0 32 %2
GUN=SS=0059~T~7=CELL 2.5 0.8 11 #£2
GUN=SS-0060-T=8~CELL 3.2 0.9 140 210

AYYENELED TECHNIQUES AND INS ' RUNENRTATION FOR TnE EARTH 5C.6NCLN



1SU0 W bIK AVE SUIE A0
COLLRN COILOALDY 80401
(LR 1303) 2751007

BARRINGER LABORATORIES INC. s DEvNG wav, suTE 1

PPLRAKS NRVLOL [ Z} )
PHONL (702 Y6b- 1108
23=Jyl=YU

Helene langlois

MK-FERGUSON (Gunnison) Page: 3

P.O. Box 9136 Copy: 2 of 3

Albuquerque, NM 87119 Set : 1

Attn: Received: 19-Jun-90 15:19

Project: Gunnison PO #: 3050-511-10004 #006

Job: 902621F Status: Final

S8anple Type: 8o0il
Ra-226 Error Th-230 Error
Tata) Toral

—Sample Id _ _ _PCi/g 208 pQI/Q 20%

GUN-§5-0061-T~-9=-CELL 2.3 0.8 84 24

GUN-§5-0062-T=-9-CELL 2.1 £0.8 73 24

GUN=§§-0063-T-10-CELL 2.3 $0.8 99 =4

GUN-$S8~0064~T-10~-CELL 2.9 0.9 103 =4

GUN=S5~-0065-T-10~CELL 8.4 1.4 22 22

_GUN-SS=-0066-T-10-CELL 0.4 0.4 5.2 $1.0

GUN-8§8§=-0067~T~11-CELL 217127 2l %2

GUN-SS-0068~-T=11=CELL 3.6 0.9 3.0 0.8

GUN-SS-0069~-T-11«CELL 2.5 20,8 2.1 20.6

GUN-5§-0070-T7-11-CELL 3.7 1.1 €8 £3

GUN-S88-0071-T-11-CELL 3.6 1.0 130 210

GUN-SS-~0072-T=12~-CELL 29 23 14 22

GUN=S§=0073~-T=12~CELL 28 .$2 11 21

GUN-S§8-0074-T=12-CELL 4.6 1.0 1.7 20.6

GUN=S5=-0075~T=-14=-CELL 2.0 0.8 2.2 0.7

GUN-S8-0076-T~14~CELL 0.8 0.8 0.7 £0.4

GUN=$8=0077~-T=16-CELL 2.8 0.8 2.2 £0.7

GUN-S85~-0078~-T-16-CELL 1.4 20.6 1.0 0.5

GUN=88~-0079~-T-16-CELL 1.0 20.5 1.5 20.6

GUN-$8-0080-T-16~-CELL 0.8 $0.5 0.7 £0.4

GUN=8S=0081-T-16-CELL 1.6 20.6 7.7 1.2

GUN-§5-0082+T=16~CELL 2.2 $0.7 80 =4

GUN-88-0083-T~16~CELL 2.7 0.8 58 23

GUN~S$S-0084~T-17=CELL 2.1 20.7 1.5% 20.6 .

GUN~-88-0088~T=17-CELL 19 32 12 21 .

GUN~S$8-0086~T-17~CELL 2.2 20.7 2.3 0.7

GUN-S$S-0087-T-17~-CELL 1.5 $0.6 0.9 20.4

GUN=-88=-0088-T-17-CELL 1.4 20.6 1.8 £0.6

GUN-88-0089-T-18~-CELL l.4 20.6 1.7 20.6

GUN=SS~0090~T=18~-CELL 4.9 1.1 1.0 20.58

ADVANCED TECHIN Oubd AMD 9L I"LMENTIATION (OUN THE SAMI N SCIENLES



1003 W 8Ym AVE SUITE 300
COLLEN. CLLORALG Anen

PriONC {3020 2371002
BA RRIA’GEI? LA BORATORIE S IA’(Z :455 g!MING nwnr. SUITE 18
e 03, meh
23-Jul-%0
Helene langlois
Page: 4

MK-FERGUSON (Gunnison)
P.O. Box 9136 Copy: 2 of 3
Albuquergue, NM 87119 Set 1

Attn: Received: 19-Jun-90 15:19

Project: Gunnison PO #: 3050-511-10004 #006
Job:  902621F status:  Final
Sample Type: Boil
Ra-226 Error Th-230 Error

Total Total
—Sample 34  _pClsg 20+ _pCl/g 20%
GUN-8$-0091=T=19=CELL 8.3 1.4 37 3

ADVANCED 1eCnNIQUES ANC INSTRUNWMENTAT!ON FOM It EAR'H SCitAUED



BARRINGER LABORATORIES INC.

Helene Langlois
MK-FERGUSON (Gunnison)
P.O. Box 9136
AlbuqQquerque, NM 87119

Attn: Received:
Project: Gunnison PO #: 3050-511-10004
Job:  902644E
sazple Type: Soil

Ra-~226 Error Th-230 Ervor

Total Total
——Sample Id = _pCji/g 20*% _pCi/g 20*
GUN-SS~0092=T=19 13 22 130 $10
GUN=55-00%3-T7-8 2.4 20.8 200 210

18500 W. 6TR Aavl S\t 300
OCLGEN, GOLOUMNDY 040!

PnoNt 1503) 277 1489
1455 OEMING WAY. SUITE 18
SrANKS HEvAaDA L] M1
PUONE: AP LY 11
23=-Jul=-50
Page: 1
Copy: 1 of 3
Set ¢ 1

21-Jun-90 10:20
$007

status: Final

ADVANCED TEURINICUES Al INBTRUMENTIATION FOR THF RARTH 5SCIENCES



ENGINEERS
AND
CONSTRUCTORS

MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND OHIOU S A 44114
PHONE (216) 523-5600, TELEX 985542 REPLY 1O  MK-FERGUSON COMPANY
REMEDIAL ACTIONS
CONTRACTOR-UMTRA PROJECT
PO BOX 9136
ALBUQUERQUE NEW MEXICOUS A 87119

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.

. am
Pruject

irector

JGO/REC/JRB/sls
Enclosures
cc: D. Leske - GRJ (w/0 enc.)
R. Rager - TAC/UMTRA (w/enc.)

@ -7Couzales = TAC/UMTRA {w/enc.)
P. Darr - TAC/UMTRA (w/enc.)

4692K
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DATE: —2- \']
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;§7/17/90 15°09 303 277 1689 BARRINGER ' Qoe2

1688 W %0 AVD. QU W

UOLUEN CULLURADD U401
PHONE 1303, 317 1087
/ BARRINGER LABORATORIES IJVC WIS DEMING WAY, SUITE 1a
SPARKS NEvADA Y1)
MIONE: LA ) 1
16=-Jul-90
Helene lLanglois
MK-FERGUSON (Gunnison) Page: 1
P.0. Box 9136 Copy: 1 of 2
Albuquerque, NM 87119 Set ¢ 1
Attn: Received: 19-Jun-90 08:46
Project: Gunnison PO §#: 3050-511-10004 4005
Job:  902623F StatuS: Fina)

ANENDED REPORT
Sample Type: Soii ‘gt

As Pb
ELample Id ' 1- V- SR 1] - V4 -
GUN-SS-0001-T2-SPL 9 1/4'-10'(Pas.Frac.) 124 8
GUN~S5-0002-T4-SPL 14°' 175 24
. GUN-§5-0003-T6-SPL 12.25'-13! 9.7 4 ¢
GUN-88-0004~=T8=-SPL 6'=7! 89 16
_GUN=88=0005-T10~SPL 8.5'=9,5"' 10.) 10
T GUN-S5E-0008-TI%5-85PL 0-¢' 2.4 k]
GUN=85=0007-T17-SPL 0=2' RN 5.8 14
GUN-85-0008=T20~SPL 3 ,,a 1.2 4
GUN=S§5-0009-T23=SPL 25° 1.4 9
GUN-$5-0010=T26~SPL 0«2 1.3 6
GUN-S§-0001-T2=SPL 9 1/4'=10'(Non-Pass) |' 7. & e
GUN=S5-0002-T4-SPL 14' 24.1 5
GUN=88-0003-T6-6PL 12.25'-13"' \' 5.5 5
GUN=SS=0004~T8=SPL 6'=7"' L 37.8 4
GUN-55-0005=T10~-SPL 8.5'~9,5" 2.4 2
" GUN=55-0006-T15-8FL 0-2° 1.2 3
GUN-55-0007-T17-SPL 0-2' 1.2 4
GUN-88-0008-T20~SPL 3 6.2 10
GUN=§§-0009~T23=SPL 25' 1.1 4 .
GUN-58-0010-T26~SPL 0-2' 0.8 5 '
Ee Ra-226 Error
Total
_Bample Il —ug/g __ _pClrsg 20
GUN-SS-0001=T2-§PL 9 1/4'=10"'(Pas.Frac.) <0.1 4.6 1.0 .
GUN-SS-0002-T4-SPL 14° <0.1 4.2 £1.1 V¥
GUN-88-0003=T6=SPL 12,25'=13" <0.1 1.4 20.6
. GUN=88=0004«T8=8PL 6'-7"' <v.l 4.0 21.0

GUN-88-0005-T10~-SPL 8.5'~-9.5" <0.1 3.0 £0.9




t
15:09 303 277 1688 BARRINCER Q003

(1S M BN T
COLOLN, COLONADD 00401
- ~ SOt 13031 277 1687
BARRIJVGER LABORA7 ()RIES IN(-- 1480 OCMING wAY, gyuITE 19
PARKS, NEVADA #0431
PONt: 17001 388 1130
16-Jul-9n
Helene Langlois
MR=-FERGUSON (Gunnison) Page: 2
P.O. Box 9136 Copy: 1 eof 2
Albuguargus, NM §7119 sat ! 1
Attn: Received: 19-Jun-90 08:46
Project: Gunniwun PO #: 3030-511-10004 #0085
Jobi = 902621F Status; Final
AMENDED REPORT
fanple Type: Soil
6e Ra-226 Error
Total
Sample Id —kqsg . . pCl/g 208
GUN=SS=0006=T15-SPL 0=2"' <0.1 2.5 ¢0.8
GUN-S§-0007«T17=8PL 0-2"' <0.1 14 2
GUN-88-0008=T20~-SPL 3' <0.1 1.6 $0.6
GUN=8S5-0009-T23-8PL 25! <0.1 0.8 £0.5
GUN-88=0010-T26-5PL 0=2' <0.1 1.3 #0.6
=$5-0001-T2-SPL 9 1/4'-10' (Non-rass) <0.1 1.2 .20.6 i«
GUN-SS-0002-T4-SPL 14°' ~=<0.1 3.2 0.9
GUN-SS=0003=T6-SPL 12.25'=13" " <0.1 1.3 0.6 ¢
GUN=$5-0004-T8=SPL &'=7" <0.1 1.5 20.6 .
\GUN-SS'Ooos'TIO'SPL 3-5"9.5' <001 105 2006
GUN-SS-0006=T15=SPL 0-2"' <0.1 1.2 £0.6 o4 priv
GUN-88=0007=T17-SPL 0=2"' <0.1 2.0 20.7 .>
GUN-88-0008-T20-SPL 3! <0.1 1.0 0.5 «/'?
GUN-88«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 Error Th=232 Error
Total Total
farele 1d BCi/g 20 _peci/g 20%
GUN-85-0001~T2-5PL 9 1/4'~10'(Pas.Frac.) 180 110 1.2 £0.6
GUNeSS-0002-T4-SPL 14°' 78 $4 0.9 0.5 .
GUN-S5-0003-T6-SPL 12.25'-13" 1.1 20,5 1.1 £0.5 ~¥
GUN-85-0004=T8-5PL 6'~7! 180 10 1.5 20.6
GUN-88-0005-T10-SPL 8.5'=9,5" 120 210 1.9 20.7
GUN-88-0006-T15~-6PL 0-2" 3.7 0.8 1.4 0.6
GUN=-88-0007=T17=8PL 0=2' 18 3 0.8 £0.5
GUN-85-0008-T20~SPL 3 1.1 £0.5 0.9 20.5
GUN=$8=-0009~T23~-SPL 25° 1.3 0.5 1.2 £0.6
GUN=-S8-0010-T26-SPL 0-2"' 1.0 0.5 1.1 20.5



180 15:00 w3es 277 1609 BARRINCER Q004

o o
19000 W 4TH AVE., SUITE 300
GOLWEN, LWOLVNALY 0040 |
LT 13091 3711047
BARRINGER LABORATORIES INC. T
SPAMKS, NLVADA e
PHONE 19021 384 1198
16=-Jul=90
Helene Langlois
%K-PERGUSON (Gunnison) Page: 3
P.O. Box 9136 Copy: 1 of 2
\lbuguerque, NM 87119 Set : p |
Attn: Received: 19=Jun-90 08:46
Project: Gunnison PO #: 3050-511~-10004 #00S5
Job: _ 902620E Status: Final

AMENDED REPORT

Sanple Type: soil

Th=230 Error Th-232 Error
Total . Total
Sample Id _pcisg 20+ = _DCi/Qg 20¢

GUN-§S-0001=T2=SPL 9 1/4'-10"'(Non-Pass) 19 %2 0.5 £0.4
GUN-85-0002-T4-$PL 14! 6.2 £1.1 1.1 20.5
GUN-85-0003=T6=SPL 12.25'=-13' UA'?“ 1.3 20. 1.0 $0.8 pb
GUN=-SS=-0004~-T8=-SPL 6'=~7" ) 9 1.5 20.6
_GUN-S5-0008=T10=SF ' 0 1.4 0.6
GUN-85-0006-T15-5PL 0-2° 7 ; . 1.1 20.8 L
GUN-85-0007-T17-SPL 0-2' g b 1.2 %0.5 1.2 20,6 oH-F
GUN-§5-0008=T20-5PL 3' I , 0.5 0. 0.7 0.4
GUN-§5-0009-T23°SPL 25' ~ Lo 0l 205 0.9 0.8
GUN=-85=0010-T2€=SPL 0-2' 0 a0 1.8 20.5 0.6 0.4
/ :
u K=40 Error K-40
Total Tetal Total
Sample Id _uasg_ peiszgrl) 20+  pci/g(2)
GUN-S5-0001~T2«SPL 9 1/4'-10'(Pas.Frac.) S6 4.0 2.9 1.3
GUN-85-0002-T4-SPL 14" 33 0.0 6.6 1.0 o
GUN=8S=0003-T6=SPL 12,25'~13"' 48 37 %3 1.3 7%
GUN-55-0004-T8-SPL- 6'-7"' 46 47 23 2.3
jmunss_nnna_z;n:§§g¥e 5'=9,5" 14 47 *3 1.8
GUN-55-0006-T15~-SPL U=2" 1.7 44 23, T E
GUN-§5-0007-T17-SPL 0-2° 6.1 31 34 1.9% all
GUN=-§5-0008-T20-SPL 3' : 2.0 25 13 1.4
GUN-88-0009-T23=5PL 25° 1.5 25 23 1.6
GUN=SS=0010-T26=SPL 0=2"' 1.8 24 31’,,,,—L—3——~\
GUN-85-0001=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-$5-0003-T6=SPL 12.25'~13" 20 30 23 1.6
GUN=SS=0004~-T8=5PL 6'=7" 4.8 29 23 1.4
6,3 an 43 1.8

GUN-8§-0005-T10~5P ! !



BARRINCER @oes

P sos 277 1689

19000 W 8T+ AVC, 3U'TC 200
COLDEY, CULOALIY U

YN 1909 271 vm?
BARRINGER LABORATORIES INC - orvvG way. suTe
h:m;s-’“““ 102 u‘:::-
16=-Jul=90
Helene langlols
MR-FERGUSON (Gunnison) Page: 4
P.0. Box 9136 Copy: 1 of 2
Albuquergque, NM 87119 Set 1
Attn: Received: 19=Jun=90 08:46
Prajest! Cunnison PO #: 3080-511-10004 #0048
wob:  902623E Status: rinal
AMENDED REPORT
Saaple Type: meil
U K-40 Error K-40
Total Total Total
sSapple Id ~4Q/Q  pCisa(l) 20+ pCisg(2)
GUN=-S8~-0006=T15=-SPL 0=2"' 1.4 31 23 1.6
GUN=88=0007-T17=8PL 0O-2' 1.5 36 23 2.0
GUN-S8-0008-T20~-SPL 3 1.6 33 23 1.9
GUN=SS5-0009-T23-SPL 25! i.3 38 23 1.6
GUN=88=0010=726~SPL 0-2" 1.4 39 23 1.6

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

These results are the best available from our detection
equipment and existing procedure. There is some doubt
as to their accuracy.

(2) Note: As determined by UCP and the ratio K-40/K = 0.0118%,
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e, NN 87119

Attnt
Frojece: gunnison

[YTY I - I L P L
PaRkd RivAVA
PNt

L“ 0! ‘
S )
0 M V1D

€-Jul-%0
Page: 5
Copy: @2 of 2
Set ¢ 2

Received: 39-Jun=§C CL:4¢E
PO #: 30%0-511-10004 4003

ne ©0262)EF __ssetys:  Firel
saxple Type! seil

sieve Analyais
- __Sarple I1d _§ of tot. wS..
GUN-ss-OOOL-TZ-SFL (Passing Fraction) 22
GUN=S§S-0002-T4~SPL 20
GUN-SS-OOO:-TG-SPL 23
GUN-§5-0004~T8~SPL 27
GUN=88<0005=T10=SPL 13,)
avu-ss-oooe-rzs-spL 3]
6UN-SS-OOO7-T17-SPL 40
GUN-SS-OOO&-T:O-SPL 20
GUN=85-0009-T23=-8PL -
GUN=58-0010-T26-5PL 22
GUN-ss-oooz-Tz-SPL(Non-Pass1nq Fraction)} 78
:UN-SS-OOOZ-TA-SPL 80
GUN=6§5=-0003-T6-SPL 77
GUN~8S-0004~-T8-SPL 73
GUN-SS-OOOS-TiO-SPL 83
GUN-ss-OOOG-Tls-SPL 75
GUN-§5-0007~-T17=SPL 60
GUN=S5=0008=T20~SPL 8c
GUN-SS-OOOB-TZ:-SPL 15
GUN=55-0010-T26-SPL 28

- . b to [ ..t - L] RN T - ¢ B teyt teR®m a.‘.»('-t":
“w w l—-l—-l-_‘__.]__'_...J_...'__J__'. SR TR Sy U Pty e b = ¥ woiX



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



MK-FERGUSON COMPANY

AMORRIEON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _g"/?irar;ﬂ’/g(,z AT A

GRID COORDINATES: > /
3 DATE  TIME ° FUNCTION PC1/gm COUNTED DATE SAMPLED: - =2-
COUNTED COUNTED BY TIME SAMPLED: =
. DATE SEALED: ¢ ¢-2¢
ELEVATION WET =22 /122 22l 2.0 SE€E«/ TIME SEALED: _—vcc
2272 DRY  7-43-90 [20] _95725 __ 1.5 _S5€tc) MET WEIGHT: ¢ 2 ?,,
UNEQUILIBRATED DATE OPENED: >-.. 5. o
SAMPLE 1D: ¢« -=25-cor~ EMANATION 0.25 TIME OPENED: /"a T
DATE RESEALED: 2-/3—7
RSO REVIEW W/g- TH-230 93 TIME RESEALED: /732
/ DRY WEiGHT: (23
DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: <€- -~
COUNTED COUNTED BY DATE SEALED: &£-<- ¥z
ELEVAT] c - /23 3 2. .y WET WEIGHT: = 2 -
LEVATION WET e S //73. - DATE OPENED: :-_.0 ze
.t -€” DRY 7/ 9 _Jr02 297 _ 2.3 _%?w TIME OPENED: —= 3o
UNEQUILIBRATED DATE RESEALED: —7-73 ¢
Ger 25 -corz  EMANATION —D.0( TIME RESEALED: 2
DRY WEIGHT:
RSO REVIEW /Z{/& TH-230 e/

DATE TIME FUNCTION PCI/gm

COUNTED DAYE SAMPLED: - - =%

COUNTED COUNTED BY DATE SEALED: ¢-o fc»

WET WEIGHT: -~=~ —
ELEVATION WET -2 2x 6. N SEW DATE OPENED: > -rw Zr
L35 225 DRY -y 3- 70 J?F% 2223 f0.3 SEL) TIME OPENED: —= =c
UNEQUILIBRATED ,, DATE RESEALED: 7-/3-90

“to.zs ccps _ EMANATION D72 TIME RESEALED: /732

/ / DRY WEIGHT: 1532

RSO REVIEW -wijﬁ TH-230 2.7 —
DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: < - =- 5¢

COUNTED COUNTED BY DATE SEALED: (- 4/ 7c

ELEVATION WET -~ / 22S W M S
-, 13% - 7 _3.& 5 DATE OPENED: >

g.&£5° DRY 973~ ?0 2] 7??3 /.0 SE TIME OPENED: <=~
UNEQUILIBRATED DATE RESEALED: 2-/3.92

Cem -~ -csoyw  EMANATION _©.78 - TIME RESEALED: /32

DRY WEIGHT: o3

RSO REYIEW J%M///ﬁ TH-230 240 0

13328 REV NO. 1
EALTH PHYSICS PROCEDURES :
04/25/8;' PAGE MO 0194




MK-FERGUSON COMPANY

A MOARISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _ngéz_,ééwmu

GRID COORDINATES:

DATE  TIME " FUNCTION PCI/gm COUNTED OATE SAMPLED: _{-2-2o
- COUNTED COUNTED BY TIME SAMPLED: _ -
DATE SEALED: .
ELEVAT!ON WET z-/z—ap /.39 ° mz&i /.8 _sé TIME SEALED: _ /<20
225710 DRY L8 2.2 S/ MNWET MEIGHT: 282
; uuequmamm DATE OPENED: _22-9v
SAMPLE 1D: 4pu-SS-coyS  EMANATION 32 mg gzggsnén /33
ALED: 2-/% 90
RSO REVIEW M TH-230 _&23 TIME RESEALED: _p/o2
7 DRY WEIGHT: S59
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _(-/-90
'COUNTED COUNTED BY %;zugmo: M@-gp y
: GHT: .
ELEVATION WET 7-1290 0 29/9.1 _£.8  _S§&’  DATE OPENED: _9-/2-90
0-4/"' DRY 2-1390 j2/9  _89.d 3% . i@j TIME OPENED: /<530
UNEQUILIBRATED DATE RESEALED: 7-/3-90
6w -S5-206 EMANATION 0.§2 TIME RESEALED: _//9/2
W / DRY WEIGHT: <90
RSO REVIEW TH-230 /%0
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-/-F0
COUNTED COUNTED BY DATE SEALED: L -4-%0
WET WEIGHT: _sz.&./
ELEVATION WET  7-/2-F0 4R  29/40 __ 4.2 _S€E4L) DATE OPENED: z [2-F&
1/-2/.§' DRY 2-3-90 _12s5] 4280 1.8 §€e) TIME OPENED:
UNEQUILIBRATED DATE RESEALED: 2_43;:?0
bUN-S8-00 ¢  EMANATION _OLo2 ncsug(s;ﬁ;uu /Y2
DR : 530
RSO REVIEW /%-4'/ TH-230 G0
DATE  TIME  FUNCTION PCI/gm counrzn DATE SAMPLED: & ~/-90
COUNTED COUNTED DATE SEALED: /=40
WET WEIGHT:
ELEVATION WET -/z % :ég DATE OPENED: _2-/2-90
12-2.5' DRY Z2-139% :fz o TIME OPENED: _ /530
- UNEQUILIBRATED DATE RESEALED: Z~/3-%»
bun-5S-00YE  EMANATION £2.3¢ TIME RESEALED: 7
DRY WEIGHT:
RSO REVIEN __ v, TH-230 _57 ' .
1z SICS PROCEDURES !
HEALTH PHYSI \
04/25/89 PAGE MO 019-4




MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

AMORRISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: &2 T S bt SO
GRID COORDINATES: T2
. DATE  TIME ° FUNCTION PCI/gm coum:o DATE SAMPLED: & .~ »c
| COUNTED COUNTED TIME SAMPLED: _—

Jn

DATE SEALED: ¢-v-%0
ELEVAT!ON MET  Zm?: -2 _ IS8 ,%ﬁ‘ % TIME SEALED: —=co
L7 DRY 7-/3-90 /360 22 ,23 WET WEIGHT: &o2. ¢,

unsquruamso DATE OPENED: -—5-"s
SAMPLE ID: Gex-55 -2C #5 EMANATION _0:32 ngr'z °EE"E°'D Z5 30
e DATE RESEALE zg_za
RSO REVIEW ﬁ% TH-230 Cx 2NN TIME RESEALED:

- DRY WEIGHT: 54/1

DATE

TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:

COUNTED : BY DATE SEALED:
, WET WEIGHT:

ELEVATION WET DATE OPENED:

DRY ' TIME OPENED:
UNEQUILIBRATED ALED:
EMANATION TIME RESEALED:
DRY WEIGHT:

RSO REVIEW TH-230

11

DATE

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

DATE OPENED:

co

ELEVATION WET

DRY TJIME OPENED:
UNEQUILIBRATED LED:
. EMANATION TIME RESEAL
DRY WEIGHT:
RSO REVIEW TH-230

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

ELEVATION WET DATE OPENED:

T T T

DRY TIME OPENED:
UNEQUIL1BRATED OATE RESEALED:
EMANATION TIME RESEALED:
RSO REVIEW TH-230
13328 EDURES REVNG
EALTH PHYSICS PROCEDU )
04/25/33" H PAGE NO- 0194

L)



@MK-FERGUSON COMPANY  CHEM-NUCLEAR SYSTEMS, INC.
A MORRISON KNUDSEN COMPANY
CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: __ oo /e emarson
GRID COORDINATES: 7- 3

) DATE  TINE ° FUNCTION PCI/gm COUNTED DATE SANPLED: & %0
- COUNTED COUNTED BY  TIME SAMPLED: _ —

. DATE SEALED: & 2772
ELEVATION WET 4290 _o75) * 31eS 512 _sEw  TIME SEALED: —Zoo
g5 DRY 2-23-90 _Ofos _t5eS9 22.3 __SE«’ WNET WEIGHT: o8

s-6 - #=zo . UNEQUILIBRATED DATE OPENED: ;Z:f/; po
SAMPLE 1D: guw-3S-exe/ EMANATION _0.S0 TIME OPENED: cofos
%/ / DATE RESEALED: 2-/3-7©
RSO REVIEW Jé  TH-230 00 TIME RESEALED: P4
v DRY WEIGHT: £73
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &7
COUNTED COUNTED BY  DATE SEALED: &%
: WET WEIGHT: &£2%5.20m
ELEVATION WET ZZF2%c o752 _LefA. 14,% S€w)_ DATE OPENED: =7z %c
2.5 --2° DRY 2-/23-%0 _ofo7_  _10¥¥/ __ /2. SE TIME OPENED: o208
UNEQUILIBRATED DATE RESEALED: 7-/3 %6
buw-55- 0002 EMANATION _0:38 TIME RESEALED: ©74/5
DRY WEIGHT:  _s8S

RSO REVIEW /V-"'{/Z' . TH-230 703

ELEVATION WET

- DRY
UNEQUILIBRATED
EMANATION
RSO REVIEW TH-230

_ DATE  TIME  FUNCTION PCI/gm COUNTED. DATE SAMPLED: €<%
COUNTED COUNTED BY  DATE SEALED: € 2%
ELEVATION WET  =F2/%0 o800 DATE OPENTE 7ZmZy y
4; éo &) DATE OPENEp: =2 /%0
se- 25’ RN 72739 o84 7’5/3%- ""’7%"‘7‘ SEW TIME OPENED: _og/2
UNEQUILIBRATED DATE RESEALED: _>-/3-S0
bUl-5s5-0003  EMANATION _0.38 TIME RESEALED: _o2vJ%
/ DRY WEIGHT: &/2
RSO REVIEW »% TH-230 _ /6
DATE TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED:
COUNTED COUNTED BY  DATE SEALED:

WET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
TIME RESEALED:
DRY MEIGHT:

13328
HEALTH PHYSICS PROCEDURES
04/25/89

REV NO. 1

PAGE NO.

019-4
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MORRISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: _ goz zeew o8 emanson
GRID COORDINATES: >z &

. DATE  TIME ° FUNCTION PLCI/gm COUNTED
- COUNTED COUNTED

ELEVATION WET 7%:%& 0%, - __4 57 %
/-Z:"-/s" DRY -/ 1=}

- UNEQUILIBRATED
SAMPLE 10: MM@_‘Z_ EMANATION o.zi

RSO REVIEW /w,/t TH-230 9/

DATE SAMPLED: > -3/-%0
TIME SAMPLED: _ =

DATE SEALED: ¢-v-90
TIME BEALED: ~soo
WET WEIGHT: —==x
DATE OPENED: =Zzo
TIME OPENED:
DATE RESEALED: 2-/3-90
TIME RESEALED: 0245
DRY WEIGHT: S43

N

DATE TIME FUNCTION PCI/gm COUNTED
COUNTED COUNTED BY

ELEVATION WET =220 o308 406% /é
"% ° DRY 2-23-90 Q& §97/2  / {540
UNEQUILIBRATED

Suv-3§-0005 yATION _o.2)
RSO REVIEW ~§ /e TH-230 /6

DATE SAMPLED: =% ./Pc
aA;EugALED: e-&- Zf
E GHT: &322,
DATE OPENED: 7h2£-23
TIME OPENED: of2
DATE RESEALED: 7-/3-90

TIME RESEALED: _27%
DRY WEIGHT:

N

:

NTED COUNTED
ELEVATION WET

DRY
UNEQUILIBRATED
. EMANATION
RSO REVIEW TH-230

DATE  TINME FUNCTION PCI/gm CogNTED.
' Y

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

IR

DATE  TIME  FUNCTION PCI/gm COUNTED
OUNTED COUNTED BY

ELEVATION WET

DRY
UNEQUILIBRATED
EMANATION
RSO REVIEW TH-230

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

T

13328

M/zs/arEALTH PHYSICS PROCEDURES

REV NO. 1

PAGE NO. 019-4




| @MK-FERGUSON COMPANY

A MORAISON KNUDBEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG
.| PROJECT/SITE NAME: _gomzore SEenersor

CUN - I8 - A CS7 EMANATION 0,24
RSO REVIEW /Z{/Z TH-230

rre

GRID COORDINATES: >z =
Faweswee 7~ DATE  TIME ° FUNCTION PCI/gn COUNTED DATE SAMPLED: ¢-= 7o
P COUNTED COUNTED BY  TIME SAMPLED: _—
- - DATE SEALED: &-o/-%2
ELEVATION WET ==>-% __/_éz_: KTx/X _5;%_ _S&/  TIME SEALED: = eo
oes” DRY 7-(3-90 _(30 2465 _ 4.3 _SEJ WET MEIGHT: —¢3. 5,
UNEQUILIBRATED DATE OPENED: Z-—2- %o

SAMPLE 1D: Soe-35- 2050 ENANATION _0.2¢ TIME OPENED: =30
DATE RESEALED: Z-/3-90

RSO REVIEW TH-230 __ 69 TIME RESEALED: /2¢/8

DRY NWEIGHT: sSe2

DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-=2- %o

COUNTED COUNTED BY  DATE SEALED: ¢-¢-90

! WET MEIGHT: &c=2=

ELEVATION WET ===z 214 79557 :/Zzi :257_;5-1 DATE OPENED: Z-<2- 20
& 27 DRY  7-3-20 /3285 _Lodkd L. «/ TIME OPENED: 539
UNEQUILIBRATED DATE RESEALED: 2-/3-92

TIME RESEALED:
DRY WEIGHT:

DATE  TIME

NTED

FUNCTION PCI/gm COUNTED

co BY

ELEVATION WET

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

ELEVATION WET
DRY
UNEQUILIBRATED

MANATION
TH-230

RSO REVIEW

DRY - ME OPENED:
UNEQUILIBRATED DA :
. EMANATION TIME RESEALED:
DRY WEIGHT:
RSO REVIEW TH-230
DATE  TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
COUNTED 8Y DATE SEALED:

WET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:

IR A

13328
04/25/eg'lEALTH PHYSICS PROCEDURES

REV NO. 1

PAGE NO. 019-4




MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

@

PROJECT/SITE NAME: Ll 1RA [ dvwnsson)

CELL EMANATION SAMPLING LOG

GRID COORDINATES: 7-&
DATE  TIME ° FUNCTION PCl/gm COUNTED DATE SAMPLED: (-2-90
COUNTED COUNTED BY TIME SAMPLED: _ =
. DATE SEALED: 4--%90
ELEVATION WET  72-22-90_ ﬁ ﬁ% _Sfe) TIME SEALED: oo
125 =-72.25"" DRY 2:/3-90 _SE«J MET MEIGHT: 525/
unsqumamzo DATE OPENED: 2-/2-90
SAMPLE 1D: _(bUN-SS-0053  EMANATION =2.07 mts :ngioéo /::ag
E RESEALED: _2-/3-90
RSO REVIEW %4/{ TH-230 _ /.0 TIME RESEALED:
7 DRY WEIGHT:
. DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLED: &-2-70
COUNTED COUNTED BY DATE SEALED: &-4/-50
WET WEIGHT: <293
ELEVATION WET /z-m 2l 289.¢ /.S _SEw DATE OPENED: 2-/2-%0
/225-43° DRY 0 "132(r 387 0.7 SE« TIME OPENED: =305
un:quxuaamu DATE RESEALED: zz}_?o
wn-S5- 0052 EMANATION 2.5/ TIME RESEALED: _/3/0
/ DRY WEIGHT: 327
RSO REVIEW -'4'/ TH-230 _ 2.6 se
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-2-99
COUNTED COUNTED Y DATE SEALEL: & ¢-20
WET WEIGHT: S3/.2
ELEVATION WET -/2-90 4228 ev92 /2 DATE OPENED: 2-/2-90
/325 42.25" DRY -/3-90 %700 0. K .1% TINE OPENED: _~AS 30
UNEQUILIBRATED DATE RESEALED: 7-/3-p
Gyu-83-0059  EMANATION 0. 43 TIME RESEALED: _7323
/ DRY WEIGHT: 0
RSO REVIEMW —-d/%' TH-230 _ /.7 B
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-0-%0
COUNTED COUNTED BY DATE SEALED: ¢&-¢%0
ELEVATION WET é% Sﬂz"ﬁiﬁﬁll‘a .gu?
: 2-/2-%0
/5S-A° DRY Mﬁ% % y./k) :ji':'ﬁfT TIME OPENED: .30
un:quxuamso DATE RESEALED: Z-/3-90
LUN-SS- 0055 EMANATION _0.37 TIME RESEALED: _/323
/ ORY WEIGHT: 55/
RSO REVIEW —% TH-230 0.9 —e
13328 CS PROCEDURES e
EALTH PHYSI R T
04/25/33‘ PAGE MO 019.4
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MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: wm7Pn [hvwnrson)

GRID COORDINATES: 7-7

- DATE  TIME ° FUNCTION PCI/gm COUNTED
COUNTED COUNTED 8y

'/?011_1_13214

ELEVAT!ON WET
12:.5-/3/ DRY -/3- L34S _B¥53 _L/-
UNEQUILIBRATED

SAMPLE 1D: 4un-3S-25% = EMANATION _2.3S"
RSO REVIEW %{%_‘ TH-230

-2

DATE SAMPLED:
TIME SAMPLED:
DATE SEALED:
TIME SEALED:
WET WEIGHT:
DATE OPENED: -7
TIME OPENED: o
DATE RESEALED: 2-/3-90
TIME RESEALED: _¢/323
DRY WEIGHT: 503

1235
2-/2

DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _g-2-90
., COUNTED COUNTED BY 32_}5":%#;0: o--®
' H S, 7
ELEVATION WET 2-/2-90 4337  3RIe _&. —5-5‘—"— DATE OPENED: z-gz—?Z‘
13-73.5" DRY 2730 /L3S 22720 : _3€«’ TIME OPENED:
UNEQUILIBRATED DATE RESEALED: _>-/3-R
(UN-3S- 0057 EMANATION _0.38 E{’J‘,,‘é%éﬁ?&‘”‘ /33¢/
RSO REVIEW %// £ TH-230 22 .
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: 4-2-90
COUNTED COUNTED BY agzugehgos Mﬁ y_-f?a
H
/m:vmcfg :g _72__%_}% i /236.0 ﬁ ) gA;E OPENED: _2-/2-90
3.5-/Y. - é%: [2/8 & , % IME OPENED:
UNEQUIL1BRATED DATE RESEALED: “2-/3-90
LA SS-o058 EMANATION _Q. 3¢/ ;aczﬁzﬁ?tzm ﬁ
RSO REVIEW /{/3‘— TH-230 _32 .
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _¢-2-90
COUNTED COUNTED BY eg:ﬂge‘tﬁo: 6-¢20 4
H
et EAT 77 SHe Eh &S T one, i
-~ UNEQUILIBRATED DATE RESEALED: 2-/3-90
bUN-85-0605T TION 0.2¢ ;acsuggﬁ%m: mgny_
RSO REVIEW ; /l TH-230 ' —_—
19328 PHYSICS PROCEDURES A
H .
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| @MK-FEHGUSON COMPANY

A MORRISON KNUDBEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

PROJECT/SITE NAME:
GRID COORDINATES:

-

ELEVATION WET
&->" DRY

e AR SFOR

. UNEQUILIBRATED
SAMPLE 1D: CSor/ - AX - 9060

CELL EMANATION SAMPLING LOG
/77 74'4; /é&/ua'at/

= -

DATE  TINME
COUNTED COUNTED

97370 _Jdo2. ULRZ

puanation .39

Vo /924

* FUNCTION PCI/gm COUNTED
BY
:P.§ s&/
RSO REVIEW ﬂé TH-230 /4D

DATE SAMPLED: & -/~ 52
TIME SAMPLED:
ONE StALfo: 7%
M LED: [)

WET WEIGHT: c=xe&.C»
DATE OPENED: “Z-s2 3¢
o oy, 2%,

ALED: _=-/3- %0
TIME RESEALED: /23
DRY WEIGHT: &Y/0

& -

COUNTED COUNTED

ELEVATION WET A Fo
.2’ ODRY 77372
UNEQUILIBRATED

GV Ts- o0 rS

RSO REVIEW M TH-230

DATE  TIME

EMANATION _0.28

FUNCTION PCI/gm COUNTED
BY

SEL/

/6! 22635 3.0
zzé’/z 22335 _2il S

—————

-

!
DATE  TIME .
QUNTED COUNTE!

e e
fe o .

ELEVATION HEI'

DRY
UNEQUILIBRATED

ELEVATION WET L T# e
DRY -
UNEQUIL1BRATED

mm*wa ,
RSO REVIEW tm._'u
X b
oate  TiME £

COUNTED COUNTED .

E—————————

W TIGT PO /g™ G i
l K .r':‘.'-‘__ o ' . '.h‘.nf 5[“.:03

EMANATION

. Py .
'230 ﬁ‘u“t‘

- Qog* .--¢.-r‘cf‘D L Y

DATE SAMPLED: &-£ %0
aA}EHé;:AL;D: l-25-90
E GHT: —7&5-3¢
DATE OPENED: Z-s2-%0
TIME OPENED: (¢£S¥35
DATE RESEALED: 2-~.3-%0

TIME RESEALED: /EOZ.

DRY WEIGHT:

.. SAMPLED:
.. EALED:

. UIGHT:

. -IPENED:
-+~ WPENED:
®F,  ESEALED:
.ivr. QESEALED:

“IGHT: ~

——————
—————
a———
————
Omm——

...'-,

——

N

|

s, aAMPLED:
w..' i IIGHT e

‘v QPENED:

. Ti“t OPENED:

- . ESEALED:
TIME RESEALED:
DRY MEIGHT:

T

RSO REVIEW TH-230 e
mw CEDURES © e
ur2s [IEALTH PHYSICS PRO TR




MK-FERGUSON COMPANY

A MORRISON KNUOSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _ L rers /& cwesson

GRID COORDINATES:

-

2

TR AT A P
- - DATE
ELEVAT!ON NET Fa2o-%
Z-2° DRY
UNEQUIL!BRATED

7-/3-70

TIME ° FUNCTION PCI/gm

COUNTED COUNTED

/3¢ % 2./

SAMPLE 1D: Gew-55-28&s EMANATION 0,28

COUNTED
8y

o

DATE SAMPLED: & -~ S0
OATE SEALED: iz

H =&/~ PO
TIME SEALED: ~s=seco
WET WEIGHT: ==, 3
DATE OPENED: -2 Po
TIME OPENED: 5o

DATE RESEALED: %-/5-70

ELEVATION WET

DRY

UNEQUILIBRATED

RSO REVIEW

, EHANATION

TH-230

RSO REVIEW ~¢423uf}{f TH-230 _84 TIME RESEALED:
7" DRY WEIGHT: 54/5
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: & -AS7
COUNTED COUNTED BY DATE SEALED: ¢g-o~-7%
' WET WEIGHT: ¢3
ELEVATION WET ==~ foﬁ& f@[_‘é :/ZYE 5&) DATE OPENED: - 2-%o
P-re’ DRY 27%70 S/ TIME OPENED: = s
UNEQUILIBRATED DATE RESEALED: 7-/390
Ln-g5- 006 2 EMANATION 0.24 TIKE RESEALED:
DRY WEIGHT:
RSO REVIEW _44221;9442 TH-230 _ 723
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
ED COUNTED BY DATE SEALED:

WET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
RESEALED:
DRY :

ELEVATION WET

DATE

TIME

FUNCTION PCI/gm
COUNTED

DRY

COUNTED
BY

RSO REVIEW

UNEQUILIBRATED

EMANATION
TH-230

R R——

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

E RESEALED:
TIM :

DRY WEIGHT:

U TETEERT ¢

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

A MORRISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: ﬁ/”;'/ri; _/igyw}eju
GRID COORDINATES: == 0O

TarucHce 27 pATE TIME ° FUNCTION PCI/gm COUNTED
> COUNTED COUNTED BY

ELEVAT!ON WET 7—/2 Po /l/oa % ; SEW

.5 - 25" DRY 7" © —7'2 :@
UNEQUILIBRATED

SAMPLE ID: & ¢ -#5- 2268 EMANATION 0.30

RSO REVIEW iﬂ‘é TH-230 99

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

DATE SEALED: ¢-¢-%0
TIME SEALED: —~=eco
NET MEIGHT: ==>¢ ¥
DATE OPENED: Z-~2-Fo
TIME OPENED: o7~
DATE RESEALED: _2-_/}_:?0

TIME RESEALED: éy@
DRY WEIGHT: 08

DATE  TIME FUNCTION PC1/gm COUNTED
COUNTED COUNTED 8Y

ELEVATION MET 7-/..” fﬁ% %% 2.9
s2.5- 2~ ° DRY 7- %
UNEQUILIBRATED
Son-355- 006 9 EMANATION Q.Q[

RSO REVIEW ,%.47’4 TH-230 /03

b e
T: ¢23.3
DATE OPENED: 7 -r?-.5c

TIME OPENED: =
DATE RESEALED: (4
TIME RESEALED:

DRY WEIGHT:

DATE SAMPLED: &-2-»¢ *%

DATE TIME FUNCTION PCI/gm COUNTED
COUNTED COUNTED BY

ELEVATION WET 2 X 1Y/ J25 2 0.7 SEX)
-2’ DRY 74390 LY §720 _ 0.9  _S&d
UNEQUILIBRATED
Eonw-ar- 0065  EMANATION —0.2%

RS0 REVIEW //»';4 TH-230 _ R/

DATE SAMPLED: &-2- 7@
DATE SEALED: & -«/-90

WET MEIGHT: &eo.Zs4¥
DATE OPENED: =Z-<=2- S0

TIME OPENED: =523~

DATE RESEALED: =./3-90
TIME RESEALED: !
DRY MEIGHT:

- DATE  TIME  FUNCTION PCI/gm COUNTED
COUNTED COUNTED BY

ELEVATION WET 7-/., /=1 D 3 ew
/23-73° DRY "7-/3 f%i 13, D. %EZ
. uuzqun.wmsn

GCle-55-0064 EMANATION O, 2

RSO REVIEW TH-230 s.

DATE SAMPLED: &£-=2-%2

DATE SEALED: G-4~920

WET MEIGHT: &E22 9

DA N e
ENED: i

DATE RESEALED: 7-/3-70

TIME RESEALED:

ORY WEIGHT:

13328

o‘/”/eg-lEALTH PHYSICS PROCEDURES

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: _QMTRA /AUM

SAMPLE ID: GUn-SS- 0067 EMANATION .27
RSO REVIEW éﬂlﬁ/ﬁ TH-230 2)

GRID COORDINATES: T=//
- DATE  TIME ' FUNCTION PCI/gm COUNTED DATE SAMPLED: 4-/-90
COUNTED COUNTED BY TIME SAMPLED: —_ —
ATION WET 2 99 _sow TE Seaen; S2Z
ELEVATION -/2~ r A . : S oco
| 2-£_ DRY % ﬁ ﬁs‘ Z: SE€«/ WET WEIGHT: 43¢0
UNEQUILIBRATED DATE OPENED:  2-2-90

TIME OPENED: —~ps-
DATE RESEALED: (%

TIME RESEALED: .3:;
DRY WEIGHT:

DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: -
 COUNTED COUNTED BY DATE SEALED: G-&-
| WET WEIGHT:
ELEVATION WEY 7-/2-90 /Y23 / 3.3 SEw _ DATE OPENED: 0
/-2'  DRY - /Y37 2 3.1 . S&J TIME OPENED: /.-:n
ngsqum DATE RESEALED: 73—
buw- oobs EMANATION O, /3 TIME RESEALED: /35S
\ DRY WEIGHT: 550
RSO REVIEW _é%’é__ TH-230 3.0
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: 4-/-90
COUNTED COUNTED BY DATE SEALED: -0

ELEVATION WET ~/2-90 1 589 2.
2-3'  DRY %ﬁ ﬁé’l J.z.zilS Ifi'_'

=&

WET WEIGHT: AL 4 .‘!
DATE OPENED: m
TIME OPENED: ="

UNEQUILIBRATED DATE RESEALED: %a
bvi-SS-0069  EMANATION D.22- TIME RESEALED:
DRY WEIGHT:
RSO REVIEW _ﬁé_ T™H-230 _=2./ S
DATE  TIME  FUNCTION PCI/gm coumo DATE SAMPLED: £-/-F70
COUNTED COUNTED DATE SEALED: &-
WET WEIGHT: 4328 ¥
ELEVATION WET DATE OPENED: 72-/2-%

155 s 25 2

S aggqmuameo ;}\?E ggggf&éu T iw
60n-S5-0070  EMANATION 0.3/ ;ageugzﬁ?uo: 1?
RSO REVIEW ﬂ{/«k ™-230 _GE '
13328 AOCEDURES TREvRG.
OO/ZS/BrEALTH PHYSICS PRO PAGE NO.




@MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

o

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: uMreA [ LvwntSen

GRID COORDINATES: 7=/
DATE  TIME ° FUNCTION PCl/gm COUNTED
COUNTED COUNTED BY

ELEVATION WET ey L4239 °§4$? 2. £
-5’ DRY % LYS & /Y [ EZ
UNEQUILIBRATED

SAMPLE 1D: 4un-SS-anz | EMANATION 0.80

RSO REVIEW 144 TH-230

/30

DATE SAMPLED: &-/-%0
TIME SAMPLED: _— _
DATE SEALED: &--%0
TIME SEALED: s oo
WET NEIGHT: ¢2.9 ¥
DATE OPENED: 7-/z-%
TIME OPENED: = »s—
DATE RESEALED: 2-

TIME RESEALED: 4&/0

DRY WEIGHT:

DATE  TIME
UNTED COUNTED

COUNTED
BY

FUNCTION PCI/gm

ELEVATION WET
RY

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:

DATE OPENED:

HIIRE

ELEVATION WET
DRY

D TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION TIME RESEALED:
WEIGHT:
RSO REVIEW TH-230
DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:
NTED COUNTED BY DATE SEALED:

WET WEIGHT:
DATE OPENED:
TIME OPENED:

[T

ELEVATION WNET
DRY
UNEQUILIBRATED

EMANATION

RSO REVIEW TH-230

Cnmmass————

UNEQUILIBRATED DATE RESEALED:
. ENANATION TIME RESEALED:
RSO REVIEW TH-230
DATE  TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
COUNTED COUNTED BY DATE SEALED:

MET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
VIME RESEALED:
DRY MEIGHT:

[T

13328
ouzslagﬂEALTH PHYSICS PROCEDURES

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

A MOARISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: _oMTRA [/ BuwnjSon

GRID COORDINATES: T-/2
DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: ¢--%0
COUNTED COUNTED BY  TIME SAMPLED: _ =

DATE SEALED: = &-e/-90
ELEVATJON WET 7-/z9o /4"// _Zt/ﬁ: _Sexo  TIME SEALED:
-/ DRY 2-(3-7C SEL/ WET WEIGHT:

it

uusqumaamo DATE OPENED:  Z-v2-
SAMPLE 1D: gud-S5-2072 EMANATION £.30 gwg gzsgzoé R
A SEALED: 2-/13-
RSO REVIEW __ P A% TH-230 __ /¥ TIME RESEALED: /%0
’ ‘ DRY WEIGHT: 53

DATE TINE FUNCTION PCI/gm COUNTED DATE SAMPLED:

-¢/- 90
COUNTED COUNTED BY  DATE SEALED: gz__"- 7%
LEWTION WET 720 /p 45T 245 DATE GPENDD: SR
- A : /2=
1-1425' DRY 2759 750/ ~—57.0) %_5 TIME OPENED: =25
UNEQUILIBRATED DATE RESEALED: 7390
-5 0073 EMANATION _0,28 TINE RESEALED: 797
RY WEIGHT: 500
RSO REVIEW /{/& TH-230 /1
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: ﬁﬁ
COUNTED COUNTED BY  DATE SEALED:
WET WEIGHT: @zz_/?*
ELEVATION , WET 7-/2-90 7 DATE OPENED: 2-/2-%
2.2$-225 DAY  2-73-9C ) % TINE OPENED: =
unzoumamzo DATE RESEALED: 7-/3
bun-SS-0072¢ _EMANATION _0_11 ;mc acguu:o: /
RY WE1GHT:
RSO REVIEW Aﬁ{/& TH-230 __ /7.

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

ELEVATION WET DATE OPENED:

T

e DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION _ TIME RESEALED:
RSO REVIEW . TH-230
13328 CS PROCEDURES s
YS| E .
ot 25 o} /EALTH PHYSICS PROCEDUR T
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@MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _UMTRA Z(E::mz:seg?

GRID COORDINATES: 7-/3
. DATE  TIME ° FUNCTION PCl/gm
COUNTED COUNTED
tmmon WET -)2-
0-/'  DRY %Z%) "'v%/é"ﬁ' >3.8
UNEQUILIBRATED

SAMPLE 1D: &ua-S$-000G  EMANATION _0.3/

RSO REVIEW %—4;/4

COUNTED
BY

=&

DATE SAMPLED:
TIME SAMPLED:
DATE SEALED: Z-92»
TIME SEALED: _/5v0
WET MEIGHT: s25 ¥
DATE OPENED: 2-R—2
TIME OPENED: _og2¢
DATE RESEALED: _7-/390

£:/-7¢

TH-230 @2 TIME RESEALED: _ O724/S"
DRY WEIGHT: 553
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _&-/-F0
COUNTED COUNTED BY DATE SEALED: é-g:?
‘ ¢ WET WEIGHT: gz )
ELEVATION WET 7-12-%0 _08/7 /3§ 3¢ SE4’  DATE OPENED: —?o
-2! DRY 7-/13-90 _OB3( _/3/8C _ 3.0 _S&u/ TIME OPENED:
UNEQUILIBRATED DATE RESEALED: z-/;-e?o
bUN-5S-0007 EMANATION 0./8 ;’1&:"2;254\1.50: %
RSO REVIEW /—vﬁ;/,ﬁ TH-230 _ /9 &
DATE  TIME  FUNCTION PCI/gm COUNTED . DATE SAMPLED: _4-2-90
COUNTED COUNTED BY DATE SEALED: /%0
WET WEIGHT: _g32
ELEVATION WET z;(z;za _25/‘? 22%.3 _43 ﬁ DATE OPENED: _2-/2-90
2-2.5’ DRY 12226 _ 2.3 / TIME OPENED: _ /530
unequu.lamsu DATE RESEALED: _Z-/3-%0
6UL -5 S- 0008 _EMANATION 0. &7 TIME RESEALED: _o02¢S”
DRY WEIGHT: _ <32

RSO REVIEW /.,&/’/4

™-230 _32

DNTE  TINC  FUNCTION PCi/gn COUNTED OATE SAMPLED: & /50
COUNTED COUNTED DATE SEALED: _G-o90
ELEVATION WET 4 :ﬂ!ﬁé?}}}s sza;zz 4239
SUON o AL -oG GL L S5 W e, 242
- ONEQUILIERT Y DATE RESEALED: —7-/3-92
UL-S5- C0OF EMANATION _©.32 TINE RESEALED: _;_)z& %3
RY WEIGHT:
RSO REVIEW jﬁ/é ™H-230 _ /5 ' —
13328 Es REV NO. 1
EALTH PHYSICS PROCEDUR -
04/25/8;‘ PAGE NO- 519.4
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MOARISON RNUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NANE: __ &2 77w /G cwnrson’

GRID COORDINATES: > =
_ DATE  TIME ° FUNCTION PCl/gm COUNTED
: COUNTED COUNTED BY

ELEVATION WET =2F2/%c 0828 * 269/7 4.0 &)

pLY 14 DRY 2-43-90 23l _ 3.7 SEW

UNEQUILIBRATED
SAMPLE 1D: Suy-35-00/0 EMANATION _p./3

RSO REVIEW %4’;% TH-230 __ /7

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

¢5£é§ﬂa

4

Y-
£ 7.5

\

o0
Z£ 30

2¢3:-70
o

038

5

DATE  TIME FUNCTION PCI/gm COUNTED
UNTED COUNTED BY

ELEVATION WET

DRY
UNEQUILIBRATED
EMANATION
RSO REVIEW TH-230

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
TIME RESEALED:
1GHT:

DATE TIME FUNCTION PCI/gm COUNTED
UNTED COUNTED BY

ELEVATION WET

DRY
UNEQUIL1BRATED
_EMANATION
RSO REVIEW TH-230

DATE SAMPLED:

"~ DATE SEALED:

WET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
TIME RESEALED:
IGHT:

DATE  TIME FUNCTION PCI/gm COUNTED
NTED COUNTED 8Y

ELEVATION WET

DRY
UNEQUILIBRATED
EMANATION .
RSO REVIEW TH-230

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

13328
HEALTH PHYSICS PROCEDURES
04/25/89

REV NO. 1

PAGE NO.

019-14




MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MORRISON RNUDSEN COMPANY

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _vmrrend / buwusson

GRID COORDINATES: 7-7¢
- DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: g4-¢-%0
COUNTED COUNTED BY TIME SAMPLED:  —

DATE SEALED: & -o-9
ELEVATION NET =2 % /‘/57 9288 _/& _SE/ TIME SEALED: zeo

DRY - -  ——— "MET MEIGHT:
UNEQUILIBRATED DATE OPENED: =Z-~2- #o
SAMPLE ID: 4uw-3S- ©025  EMANATION TIME OPENED: _—="wo—

- DATE RESEALED: zajb
RSO REVIEW ¥l A/ TH-230 _2.0_ TIME RESEALED:

DRY MEIGHT: _—
? Faneo leax 75/.;7'

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED: ¢&-¢~-%0
COUNTED COUNTED 8Y 3ATEHSEALED: - %0
ET WEIGHT:

ELEVATION NET = -—<2-52 _/4S® _ZZ_.‘/H _2_7_ % DATE OPENED: =20
d-22° ORY 7-/3-90 “Jy/0 7620 ] TIME OPENED: 5 <

;

UNEQUILIBRATED DATE RESEALED: 0
Cvv-55- o076 EMANATION —0.39 TIME RESEALED: 7
DRY WEIGHT:
RSO REVIEW _,z4gz;f§zﬁéz TH-230 _0©.7
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
NTED COUNTED BY  DATE SEALED:

NET WEIGHT:

ELEVATION WET DATE OPENED:

T TTR

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

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

ELEVATION WET DATE OPENED:

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION IME RESEALED.
D
RSO REVIEW TH-230
1328 PROCEDURES i
EALTH PHYSI ROCE T NO.
04/25/83.! HYSICS PAGE NO-  51g.4




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

A MORRISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG

PROJECT/SITE NANE: __ L 7w /G emmnsons
GRID COORDINATES: 7o S5

DATE SAMPLED: &- P2
TIME SAMPLED: —
DATE SEALED: ¢&-v-90
TIME SEALED: oo
WET WEIGHT: o7, #
DATE OPENED: F=o2- #2
TIME OPENED: =32
DATE RESEALED: Z-/3-90
TIME RESEALED: _o%/S .
DRY WEIGHT: 5249

) DATE  TIME ° FUNCTION PCl/gm COUNTED
- - COUNTED COUNTED BY
ELEVATION WET -2- %20 - yssg z,é
_2-7"' DY 223-90 o3y 7953 __/, $EwW
: UNEQUILIBRATED
SAMPLE 1D: gvw-SS-o00//  EMANATION _0.36
RSO asvxm'ﬁ-g;é_ TH-230 _3°o
DATE  TIME  FUNCTION PCI/gm COUNTED
COUNTED COUNTED BY

ELEVATION WET %0 2834 . .
Zzzl ORY ZE-P0 Tofsy A5t 25
NEQUILIBRATED
OUN-58-00/ 2. EMANATION _0.23

RSO REVIEW /@//Q TH-230 /o2

8

DATE SAMPLED: €-~- %o
DATE SEALED: ¢-v-90
WET WEIGHT: —owwe,s™
DATE OPENED: =>-=2- 2o
s n, =
EALED: _7-/390
TIME RESEALED: _o%/3

DRY NEIGHT: _425

DATE TIME FUNCTION PCI/gm
COUNTED COUNTED

ELEVATION WET > 2 PO 077, 2.0
_=2-3° DRY 7-73-%0 'Q%%'o '%'3‘5_% 2.5
UNEQUILIBRATED
bvk-8S-00/3 _EMANATION _ 2.0

RSO REVIEW m@’ﬁ ™-230 gC

COUNTED
BY

65

DATE SAMPLED: &-~2
DATE SEALED: & ¥-%
WET WEIGHT: =2z =.W
DATE OPENED: =-—2>-
o e, =a
ESEALED: 2-/3-50
TIME RESEALED: _o0%/5
DRY MWEIGHT: 457

DATE TIME  FUNCTION PCl/gm
COUNTED COUNTED

ELEVATION WET ~T>2-22 _o8SS 4337; z.2
2-2° DY 7/3-70 ﬁ 2. 1.0
" UNEQUILIBRATED
Sow-SS-001¢/ EMANATION 0- (&

RSO REVIEW —v{% TH-230 /05

COUNTED
BY

DATE SAMPLED: &-~ %
DATE SEALED: -¢-Fo
WET WEIGHT: &=/ Zs
DATE OPENED: -?- ¥
TIME OPENED: —~= 3¢
DATE RESEALED: 7%
TIME RESEALED: _o8/
DRY WEIGHT:

13328
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

AMOARISON KNUDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: VAl as '/i Py

GRID COORDINATES: b P
. DATE TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: & -~z
COUNTED COUNTED BY TVIME SAMPLED: —

. DATE SEALED: ¢&-&-9
ELEVATION WET =~2-%0 o090Z * 2020.8 . € TIME SEALED: —=oo
_%3° ORY 2-/3-F0 090G %@ _z,__"ii'; i?w WET MEIGHT: >z¢. 5o

, UNEQUILIBRATED DATE OPENED: >-,2.5¢
SAMPLE ID: fwu-3S-avs”  EMANATION 0. 3o ;i¥5 gzggioé Y
LED: 2-/3-%

RSO REVIEW Z_-‘,é-_ TH-230 _z/0 TIME RESEALED: “of/5

DRY WEIGHT: 'c."'!/T

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

ELEVATION WET DATE OPENED:

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

DATE

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

ELEVATION WET DATE OPENED:

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

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

TIME OPENED:

ELEVATION WET

-—0 DRy
UNEQUILIBRATED DATE RESEALED:
EMANATION —_— TIME RESEALED:
EIGHT:
RSO REVIEW TH-230
1z PROCEDURES [ s
ou/s ol EALTH PHYSICS TR

[



MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

AMOARISON KNUOSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: __d//?lffl7/§mw/uau
GRID COORDINATES: Z-/6
) DATE  TIME ° FUNCTION PCI/gm COUNTED

COUNTED COUNTED BY
ELEVATION WET %2 /508 JY 2.0 CFw
—=2-z’ ORY 7/3-90 T5Z A 4 I;L@

UNEQUILIBRATED
SAMPLE 1D: Sew-57. 2077 EMANATION _D, /3

RSO REVIEW /érf/ TH-230 2,2

TINE SwiPLED) —
LED: -

DATE SEALED: g_—_g:_?o

TIME SEALED: ,520

WET WEIGHT: =67 8. .

DATE OPENED: 7-/:-;0

OATE RESEALED /—wggf; |

LED: ?- :
TIME RESEALED: £

ORY WEIGHT:

DATE TIME FUNCTION PCI/gm COUNTED

' COUNTED COUNTED BY
ELEVATION WET -r2- %2 S0 72/.6 XA
227 Rt 2 B or S
BRATE

Ew-s5 - coe EMANATION O0.3S

RSO REVIEW / /44 TH-230 /.0

DATE SAMPLED: &£-~r»
DATE SEALED: G --90
WET WEIGHT: & 2¢.2

2?:"5 gPENED: P2/ IO

PENED: g~

DATE RESEALED: 7-,3-50
TIME RESEALED: 7
DRY WEIGHT:

DATE TIME FUNCTION PCI/gm COUNTED

COUNTED COUNTED BY
ELEVATION WET 7—/.7 P2 253, 0, e/
2-3° DRY J/3FD ﬁ :Z'_gf —S€u)
UNEQUILIBRATED

Gow-s5-0072  EMANATION —O.R [
RSO REVIEW -{4 TH-230 s

DATE SAMPLED: 6-~~ %2
e S22
GHT: I PS8
DATE OPENED: 7-z2-®
TIME OPENED: ==
DATE RESEALED: Z-/3-%¢

TIME RESEALED:
DRY MWEIGHT: :%;1_7

DATE  TIME FUNCTION PCI/gm COUNTED
COUNTED COUNTED

ELEVAT]ON WET 7-/-7 ’a é%éi g 0-
- r' DRY :O

unzqumamm
Sww-x5s. 00w  EMANATION — 0. 8

RSO REVIEW ,(zl;% TH-230 0.7

DATE SAMPLED: S TO
DATE SEALED: G--70
WET WEIGHT: :'_6_7_;{;

DATE OPENED: =<2
TIME OPENED: =™

DATE RESEALED: _7-/3-
TIME RESEALED:
DRY WEIGHT:

13328
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MK-FERGUSON COMPANY

A MOARISON KNUDBEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

€

CELL EMANATION SAMPLING LOG

PROJECT/SITE NANE: __ P2 %h /& vmssor’

GRID COORDINATES: = -6
) DATE  TIME ° FUNCTION PCI/gm COUNTED
COUNTED COUNTED BY

ELEVATION WET T %2
2= DRY 7/%9

v aalrs. ey
UNEQU]L]BRATED

SAMPLE 1D: Eu#-s5- 208/ EMANATION 0.07

RSO REVIEW _égﬁ_ H-230 _ 7.7

&

DATE SAMPLED:
TIME SAMPLED:
DATE SEALED:
TIME SEALED:
WET WEIGHT:
DATE OPENED:
TIME OPENED: 24
DATE RESEALED: z_-_/J-[o
TIME RESEALED:

€L X

G-4/-20
Wi-1l-N
Te. P
7—/.? - $O

ELEVATION WET

e DRY
UNEQUILIBRATED
EMANAT ION
RSO REVIEW TH-230

DRY WEIGHT: /0
~ DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &:/- P2
COUNTED COUNTED BY DATE SEALED: &-47-%0
. WET WEIGHT: £53.3,3
ELEVATION WET >22.%0 023.8 —_/&j% :ifzz DATE OPENED: -2 3
=&’ DY 773~ : TIME OPENED: .2
UNEQUILIBRATED DATE RESEALED: 2-/5-90
Guw.s55-00ea EMANATION _0.59_ ;aqeﬁgzﬂuo: 7 ‘g
RSO REVIEW -4;/ T™H-230 _ 77 ' -
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: &-/ 22
COUNTED COUNTED BY uArEuémco: G--%0
WET WEIGHT:
ELEVATION WET =-2>- /o 727; lé S& DATE OPENED: 2.3 %
£-2° DRY 7/3%0 % 229, L 3% TIME OPENED: Zs 2 Z
UNEQUILIBRATED DATE RESEALED: 3fa
Guu-$S-6083  EMANATION —0.07 TIME RESEALED: _/
DRY WEIGHT: aé
RSO REVIEW Z-d‘;é TH-230 Cx-4 -
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: __
UNTED BY DATE SEALED:

WET WEIGHT:
DATE OPENED:
TIME OPENED:

EALED:
TIME RES :
DRY MEIGHT: ——

13328
;'IEALTH PHYSICS PROCEDURES
04/25/8

REV NO. 1
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MK-FERGUSON COMPANY

A MORRISON KNUDBEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME:  m72A [/ domanson)

GRID COORDINATES: 7-17
: DATE  TIME ° FUNCTION PCI COUNTED DATE SAMPLED: _g-7-90
: > COUNTED COUNTED /. BY  TIME SAMPLED: _ —
Ltv‘mou WET % Lolér 6 _sEw '??;E 3358' _[;go
E )2 ¥O . v H
L2=/7_ ORY - ﬁ L33l 12.0 _SGd WET WEIGHT: /92 #
. uusquns.xamzo DATE OPENED: 2-2-90
SAMPLE 1D: -$S- EMANATION _0. 40 TIME OPENED: /595
DATE RESEALED: —2-23-90
RSO REVIEW _(f-vfé TH-230 _ /23 TIME RESEALED: _74¢/S
DRY WEIGHT: 572
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _&-/-90
COUNTED COUNTED BY  DATE SEALED: _G-o-%2
ELEVATION WET 2//3.2 _SEw DATE GPENED %
- - 4 o : — .
/=2 DRY fﬁ} ﬁé . ‘Z‘E:/. SEO) TIME OPENED: _ /345
UNEQUILIBRATED DATE RESEALED: _2-/3-%0
buN-55-00 86 EMANATION _0.20 TIME RESEALED: :/ﬁg'
- DRY WEIGHT:
RSO REVIEW _;éa;é_ TH-230 _2.3 —
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _&-/-90
COUNTED COUNTED BY 32;5“%%}#0: - /=0
H
ELEVATION WET ~(2-90 1532 3 _08 _S3&J DATE OPENED: 2-/2-#0
2=3'  DRY % LSYL ﬁféﬁ L3 & TIME OPENED:
- UNEQUILIBRATED . DATE RESEALED: _7-/3-90
&un-55-00%4  EMANATION = /. S¢/ TIME RESEALED:

RSO REVIEW Foudf' TH-230 L3

w2

DRY MWEIGHT:

- DATE  TIME
COUNTED COUNTED
WET

ELEVATION WEY _2%/:2% %: ﬁ‘_{ ___ﬁ:

- UNEQUILIBRATED
bun-SS-0087  EMANATION =-0.06

FUNCTION PCI/gn

COUNTED
BY

DATE SAMPLED: & -/-50
DATE SEALED: &-¢/-#2

e, ot
s - 0
VIME OPENED: 5}%’
DATE RESEALED: _2-/3-70
TIME RESEALED: ﬁ'

Y MEIGHT
RSO REVIEW _Fou/, ™20 _ 0.9 ORY WEIGHT: ——
13328 REV NO. 1
m/zs/a!"EALTH PHYSICS PROCEDURES PAGENO. o o




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

A MOARISON KNUDBEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: __ &onr=ued fEswurson

GRID COORDINATES: -7
’ DATE  TIME ° FUNCTION PCl/gm COUNTED DATE SAMPLED: & -~
COUNTED COUNTED BY  TIME SAMPLED: —

e e i S5
ELEVAT!ON WET - : 0
_ZL DRY 7/3-% f?éz?ﬁ ﬁ % WET WEIGHT: sz o

uuzoumnmzo DATE OPENED: 3.7
SAMPLE 1D: gev/=5r ~9088 EMANATION = ©.28 'mg g:ggmb %
: -
RSO REVIEW _/_6_4’74;_ TH-20 _/4 8 TINE RESEALED;
DRY WEIGHT: (28

DATE

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

ELEVATION WET DATE OPENED:

DRY — E OPENED:
UNEQUILIBRATED DAT
EMANATION _____ _ TIME RESEALED:
DRY WEIGHT:
RSO REVIEW TH-230

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

ELEVATION WET DATE OPENED:

— DRY TIME OPENED:
UNEQUILIBRATED :
JEMANATION Ti £D:
DRY WEIGHT:
RSO REVIEW TH-230 ______

\.. DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
COUNTED BY DATE SEALED:
MET WEIGHT:
DATE OPENED:
— ——  TIME OPENED:

ELEVATION WET

e DRY

[TE THTEE T HTATTT

UNEQUILIBRATED DATE RESEALED:
~ EMANATION A RESEALED:
RSO REVIEW TH-230
13328 EDURES REVNO. )
Y /wagiEALTH PHYSICS PROC FAGE NG.




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

A BMOARISON KNVDSEN COMPANY

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: _ &0t fEvmmnsons
GRID COORDINATES: = /%

ODATE  TIME ° FUNCTION PCI/gm cogcrto

COUNTED COUNTED

ELEVATION WET 22 % /<$7 - .2  stw
ot TR a0 Kk —rx i

UNEQUILIBRATED
SAMPLE 1D: guw-5s- @082 EMANATION 0.53

RSO REVIEW _ﬁ-_‘g&_ TH-230 _47

DATE SAMPLED: &-~ »
TIME SAMPLED: s
DATE SEALED:
TIME SEALED:
WET WEIGHT: &3¢
DATE OPENED: 2-/2- fc
TIME OPENED: =7
DATE RESEALED:
TIME RESEALED:
DRY WEIGHT: 20

g

DATE  TIME  FUNCTION PCI/gm COUNTED

DATE SAMPLED: &%

. * COUNTED COUNTED BY  DATE SEALED: g-&-%
WET WEIGHT: &5&.
ELEVATION WET “Xsrso % i%é 5L DATE OPENEDs Z-o2:
—== 3330011.15}11&0 a‘b 51'1‘5 ggg'z‘i?éu 5555
Guw-sr-00%0  EMANATION ~0.05 TIME RESEALED:
/ DRY WEIGHT:
RSO REVIEW TH-230 _ 2.0
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
COUNTED COUNTED BY  DATE SEALED:

ELEVATION WET

DRY
UNEQUILIBRATED
. EMANATION
RSO REVIEW TH-230 ,

WET WEIGHT:
DATE OPENED:
TIME OPENED:
DATE RESEALED:
TIME RESEALED:
DRY WEIGHT:

T 1] R

|
|

DATE  TIME  FUNCTION PCl/gm
ED COUNTED

ELEVATION WET

COUNTED
8y

DRY
UNEQUILIBRATED
EMANATION
RSO REVIEW TH-230

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:

DATE OPENED:
TIME OPENED:
DATE RESEALED:
JIME RESEALED:

———————
Om———
— ate
re———
An———
ET—————
S——
—————

13328
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A MORARISON RNUDSEN COMPANY

MK-FERGUSON COMPANY  CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: L TR [& cusrson
GRID COORDINATES: z< />

DATE  TIME ° FUNCTION PCI/gm cogt{rso DATE SAMPLED: <-4 %2

COUNTED COUNTED

ELEVATION WET Tt (607 3922 S _SE) TINE SEALED:

L:-2° DRY —_ —

TIME SAMPLED:
DATE SEALED:

(kRS

= MWET WEIGHT: =>2e.."

UNEQUILIBRATED
SAMPLE 10: F¢a/-3-0022 EMANATION _o——

RSO REVIEW _ ol e TH-230
¥ LEAK TesT AanED

DATE OPENED: ==r2-9»
TIME OPENED:

DATE RESEALED: _2./3-92
TIME RESEALED:

DRY WEIGHT: —

. DATE  TIME  FUNCTION PCI/gm cotgrso DATE SAMPLED: &/ %%

COUNTED COUNTED

ELEVATION WET “-2-% £E§2
"  DRY -/ — ‘
UNEQU!L!BRATED
EN-I5-002/ EMANATION _0,5C

RSO REVIEW 1-4;&‘ T™H-230 _3

DATE SEALED: [£-/S-%0

WET NEIGHT: seze ¥

DATE OPENED: Z-~2-%
TIME OPENED:

DATE RESEALED: 2-23-90
TIME RESEALED: %
DRY WEIGHT:

DATE  TIME  FUSZTISN PCl/em COUNTER iS¢0 EDs

D_COUNTED | By DATE stesD,

, £l g
ELEVATION WET \__* ) RS TR —
DRY = ‘?:5 _'Q-a%?,? CTTTT e r S TR
UNEQUIL IBRATED ' . ; N T I
 EMANATION _t ,730 .n.rml SR —

B AN LA
RSO REVIEW ; Az aealitwe A ¥
f *-t‘:s:zw.‘

DATE  TIME
UNTED COUNTED

ELEVATION WET

wred, o) .'.';
6! lﬁ ~ A k) ED:
' H

DRY e o PO
UNEQUILIBRATED - 'ﬁ@ 3 . LED:
ENANATION L.:_.__.g_f o —
WEIGHT:
RSO REVIEW —_—
13328 REVNO. )
04725 /ag-lEALTH PHYSICS PROCEDURES FAGEWO.
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MK-FERGUSON COMPANY

A MORRIBON RNUDBEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: LA g panisons
GRID COORDINATES: >z 20

DATE  TIME " FUNCTION PCI/gm
COUNTED COUNTED

ELEVATION WET -£2-%0 o 72 34
2-z’ DY /3 .'o_f& 271%

SANPLE 10: uu-SS-00/6

COUNTED
8y

7

UNEQUIL!BRATED
EMANATION=0.7/)

RSO REVIEW ZJA TH-230 _ g2

T—

DATE SAMPLED: ="-2/- 9

TIME SAMPLED: _—

DATE SEALED: & &

g g
' &

DATE OPENED: >--2- 90

TIME OPENED: 3o

DATE RESEALED: 2-/3-90

TINE RESEALED:

DRY WEIGHT: ¢ 3

DATE  TIME  FUNCTION PCl/gm
COUNTED COUNTED

ELEVATION NET -~ % o7/0 3973, .S
W 7 T ene s %7

X ¢

UNEQUILIBRATED
évv-83-00¢7 EMANATION _0.¢9

RSO REVIEW ..{4. TH-20 _ 7.8

COUNTED
8y

-

DATE SAMPLED: =7- B~ %o
DATE SEALED: .
WET WEIGHT: ‘@
TINE OPENED: o

H Pt
DATE RESEALED: _2-/3-%©

TIME RESEALED:
DRY WEIGHT: ﬁ‘;

DATE  TIME  FUNCTION PCI/gm
COUNTED COUNTED

ELEVATION WET -2 % 2S¢ 4./

2_2'

DRY 7-/3-90 S
UNEQUIL1BRATED Lelele 22

Gum-SS-00s8 . EMANATION _0.3%

RSO REVIEW ‘ZJA TH-230 3.4

COUNTED

8y

=55

BT S 230
LED: ¢-¢-

WET WEIGHT: €3¢ 2

DATE OPENED: Z-~2. 2a

TIME OPENED: 30

DATE RESEALED: _=- _-_70

TIME RESEALED:
DRY WEIGHT:

ELEVATION WET

DATE  TIME  FUNCTION PCl/gm
ED COUNTED

COUNTED
BY

DRY
UNEQUILIBRATED
EMANATION ______ -
RSO REVIEW TH-230 -

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

RESEALED:
ORY

[T T e

13328
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MOARIBON KNUDBEN COMPANY

’
CELL EMANATION SAMPLING LOG
PROJECT/SITE NAME: Ly 7ra L emws son
GRID COORDINATES: - 2/
) DATE  TIME ° FUNCTION PCI COUNTED DATE SAMPLED: -2/ o
- | COUNTED COUNTED /o BY  TIME SAMPLED: —

. : DATE SEALED: &-4-9p
ELEVATION WET *>-r2-%2 09/9 °* “430.| T3 iew TIME SEALED: —sco
(2%

2=z’ DRY 7-/3-9p o309 _8Y WET WEIGHT: €32, 7
UNEQUILIBRATED DATE OPENED: >-—=-

SANPLE 1D: @ ca-- = - oo/ EMANATION _0.52 TIME OPENED: —o-3¢
‘:‘“—7 / DATE RESEALED: 2-/3-9»
RSO REVIEN Fosd A4  TH-20 _ 6.5 TIME RESEALED:
7 DRY WEIGHT: &

DATE  TIME  FUNCTION PCI/gm COUNTED DATE "SAMPLED: =5 - 8.

COUNTED COUNTED BY DATE SEALED: ﬁlp

WET WEIGHT: =2/ 7

ELEVATION WET 7-/-?- % _/_2%_ _.5% DATE OPENED: Foc2-9d
_Z-2° DRY 2-72-9% >, _SE«J TIME OPENED: =530
UNEQUIL{BRATED DATE RESEALED: _2-/1-94

Cw-55- o020 EMANATION _O0.9Y5 ;acsum:?um ﬁ

H
RSO REVIEW odl/‘(« TH-230 _=2/ .

DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: == ».-%0
COUNTED COUNTED BY DATE SEALED: ¢&-4/- 2
NET WEIGHT: 677

ELEVATION WET 7-/.?- %ﬁ/ & DATE OPENED: =-~2-%
2:3° Y 742V 4036 :E TIME OPENED: _—~T3p

e

UNEQUILIBRATED DATE RESEALED: Z-73-40
Gemvas -cearsr ENMNATION 0.S0O ;lcfuzgs'i?l.m:
R GHT
RSO REVIEW /{% T™H-230 _ %4

DATE  TVIME  FUNCTION PCI/gm COUNTED ODATE SAMPLED:
COUNTED BY DATE SEALED:
WET WEJGHT:

ELEVATION WMET DATE OPENED:

AT

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION _____
RSO REVIEN TH-230
]
13328 REVNO.
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MONRIBON KNUUSEN COMPANY

-

'
CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: (2 Zod L ynmison

GRID COORDINATES: T R
: OATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLLD: =™-3/-$o
COUNTED COUNTED 8y TIME SAMPLED: = =

DATE SEALLD: &-4/-%

ELEVATION WET 2% 0929 - 94/2 _ /. % TINE SEALED: ~wroo
€0 WET WEIGIT: 9.

R

Lol DY 72-/3-90 4032 4230 _0. £
UNEQUILIBRATED | DATE OPENED: - - 770

SAMPLE 10: Sgn-g5-0022 EMANATION _0,SD TIME OPENC: —5 so
DATE RESEALED: -/3-%

RSO REVIEW ﬂ;ﬁ T-220 _=2.3 TIME RESEALED: 0902

DRY MEIGIT: “S&/6

DATE  TIME  FUNCTION PCl/gm COUNTED DATE SAMPLLD: 5= 2/ $o

~ COUNTED COUNTED BY  DATE SEALLD: &-4/- 92

WET WEIGHT: &.20y ¥

ELEVATION WET Zna2-# 0936 oSy _/, S€W) DATE OPENED: -z 70
.2t ORY 7 Jo%9 . $7S5Z .7 _SE«  TIME OPENED: o
T UNEQUILIBRATED DATE RESEALED: -390
Gow-s5-ccas ENNATION 0.4 TIME RESEALED:  oFez

DRY WEIGHT: L&/
RSO REVIEW S, TH-230 X, ,

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED: =7- /. S

COUNTED COUNTED BY  DATE SEALED: &-¢/-Po
WET MEIGHT: =7
ELEVATION MWET >>.42-8 0 6552 _ /.2 _$E)_ DATE OPENED: 7-/2-90
2-3° DY 2739 /0 2 L1 _S&GQ TIME OPENED: = 3o
UNEQUILIBRATED DATE RCSEALED: 7-/3-90
6un-55-0029  EMANATION _0.06 tmsuuamcu: ';.;SL
DRY WEIGHT:
RSO REVIEW /.l?é; ™-230 4/ -

—

DATE

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

ELEVATION WET DATE OPENED:

DRY TIME OPENED: .
UNEQUILIBRATED E RESEALED: _
EMANAT ION TIM :

DRY MEIGHUT: .

RSO REVIEW Ti-230 .
13328 REV NO. 1 T
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@MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MORRISUN RNUDSEN COMPANY

-

J
CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _ &PP7A /g enmison’

GRID COORDINATES: o 23
. DATE  TIME ° FUNCTION PCI/gm COUNTED ODATE SAMPLED: o= 290
COUNTED COUNTED BY TIME SAMPLED:  —
. DATE SEALED: o.4- 90
ELEVATION WET ==22-%2 o745 w4//) 17 £’ TIME SEALLD: —=co
2-,° DRY 92/3-90 2372& LG Zud MET MEIGIT: #7s.,
» UNEQUILIBRATED DATE OPENED: >--2- %o
SAMPLE 1D: guw-35 -2025 EMANATION _0.]Y TIME OPENED: _/.S'.?o
DATE RESEALLD: ?7-/3-90
RSO REVIEW /{# TH-230 /Y TIME RESEALED: 0908

DRY NEIGHT: 338

-

DATE TIME FUNCTION PCI/ym COUNTED DATE SAMPLED: S -3~ PO
, COUNTED COUNTED BY DATE SEALLD: &-¢-%0
WET WEIGHT: o2 S—L

ELEVATION WET =2 %2 09 2/ DATE OPENED: = --=-
<=2° DAY  773-90 Zﬁ‘ § é Q% 3‘& TIME OPENED: =30

unsqumanmo DATE RESEALED: »-/3-70
Emw-=s. 00 =26 EMANATION TIME RESEALED: 0 %08
/ / DRY WEIGHT: ™588-(C0Z
RSO REVIEW —-4/’ A TH-230 /./ "

DATE

TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:
co

NTED BY DATE SEALID:
WET WEIGHT:

ELEVATION WET DATE OPENED:

- ony TIME OPENED:
UNEQUILIBRATED
- EMANATION
DRY WEIGHT:
RSO REVIEW T-230

S —————— —

DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:
JED COUNTED 8Y DATE SEALED:
WET MWEIGHT:

ELEVATION WET DATE OPENED:

DRY TIME OPENED:

UNEQUILIBRATED - DATE RESEALED: __

EMANAT 10N IE RESEALED:
OR
RSO REVIEW ™-230
]3320 REV NO. 1 B
EALTH PHYSICS PROCEDURES T NG, T

on/zs/ag" H PH PAGE Y 0194




S MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: _wwrren [ Buwuison)

GRID COORDINATES: =24

- 4 DATE  TIME ° FUNCTION PCI/gm COUNTED DATE SAMPLED: £-3/-9p

c COUNTED COUNTED BY TIME SAMPLED: —

. ‘ DATE SEALED: & v-%0
ELEVATION WEY 24220 09S¢ ° Jovl3 35 _Se :gzuga’l#o: f'o%_“
e=1'__ DRY 243-90 [°S&e = _4LB2.2 Sl :

UNEQUILIBRATED DATE OPENED: —.2-2
SAMPLE 10: Lua/-SS-0027 = EMANATION 2.35~ TIME OPENED: /<20
DATE RESEALED: 2./3-%0
RSO REVIEW M_ TH-230 __ /¥ TIME RESEALED: _ o099
DRY WEIGHT: SyYSs
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _§-3/-90
. COUNTED COUNTED BY DATE SEALED:  g-o/-50
' WET MEIGHT: <995
ELEVATION WET -/2- ©¥$3.] _ 0.8 __§e¢ DATE OPENED: °“2-/2-90
Z=-2" DRY -/ 3- o L2l 1) €« TIME OPENED: 2530
uuequxua;mo EMARATION %TE agsstgg: -/ 3-90
UAN-SS- 002 A -£0.33 ME RES :
LUN-SS- 0 / / DRY WEIGHT:
RSO REVIEW { e TH-230 _ /. 4
DATE  TIME  FUNCTION PCI/gm COUNTED = DATE SAMPLED: S°3/-9»
COUNTED COUNTED BY DATE SEALED: _g-4-90
WET WEIGHT: 672.2
ELEVATION WET 720252 4002 3872 0.4 &) DATE OPENED: 2-2-9p
-3’ DRY - (oS _¥80.06 DO.8 E TIME OPENED: /530
UNEQUILIBRATED DATE RESEALED: _2-/3-%
Gun-55- 0029  EMANATION =0.23 zaceugtsﬁm: maz;f
RSO REVIEW ~¢/£—- TH-230 0.7 e

DATE  TINME

FUNCTION PCI/gm
ED COUNTED

COUNTED
BY

DATE SAMPLED:
DATE SEALED:
WET WEIGHT:

ELEVATION WET DATE OPENED:
DRY TIME OPENED: ___
UNEQUILIBRATED DATE RESEALED:
EMANATION TIME RESEALED:
RSO REVIEW TH-230
13328 P REV NO. 1
N/ZS/Bg‘EALTH PHYSICS PROCEDURES PAGENO.

L)



MK-FERGUSON COMPANY

A MORRISON KNUDEEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: Y¢MTRA z'ég.ugaog}

i

COUNTED COUNTED

GRID COORDINATES: 7-25
DATE  TIME ° FUNCTION PCI/gm COUNTED ODATE SAMPLED: _<-3/-%0
. A COUNTED COUNTED BY ;:*E ggtlézo: — |
D: G-&/-Fo |
ELEVATION WET z_zz-_‘zg 2003 - z_g_zé _ 54  _Sge TIME SEALED: |
DRY  Z-/3-% — S MET WEIGHT:
unsquxusmco DATE OPENED: 2./2-90
SAMPLE 1D: Aua/-35-0030 mmmon_o_.jg mg :Eggigéo XK
t 2-/3-50
RSO REVIEW %J/  _ TH-230 2.5 TIME RESEALED: _o9/5
' 7 DRY WEIGHT: 529
DATE TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:

[}
~.
O g

BY DATE SEALED:

RSO REVIEN %{/A‘- TH-230 0.8

‘ : WET WEIGHT: S79
ELEVATION WET %/a_ﬂ% Lo A&i _[__/__ ﬁ DATE OPENED: z—zg.?o
[=2' DRY -/3- 77X74 /8. / L& TIME OPENED: _/,s530
UNEQUILIBRATED DATE RESEALED: _2-4/3-90
GUN-SS-003 )  EMANATION =0, 33 {é’#‘u'éﬁ"‘?“”’ 095
RSO REVIEW ZJZ/Z TH-230 /.2 P =i
DATE TIME FUNCTION PCI/gm COUNTED . DATE SAMPLED: S-3/-%0
COUNTED COUNTED BY DATE SEALED: 6 -&/-50
ELEVATION WET  7-12-90 _sps2 2. _sew DATE GPENED 0
-/ O~ O ‘ H /2
=2-37 DRY 224370 _JUS 9?;.5 K $Eu)  TIME OPENED:
UNEQUILIBRATED DATE RESEALED: (]
LUki-55-0032. . EMANATION 0,24/ 'Dr'x‘ceugéﬁ?uo:

DATE  TIME
TED COUNTED

ELEVATION WET

FUNCTION PCI/gm COUNTED DATE SAMPLED:

BY DATE SEALED:
WET WEIGHT:
DATE OPENED:

IIIIIIII | EERS

DRY TIME OPENED:
UNEQUILIBRATED DATE RESEALED:
EMANATION TIME RESEALED.
RSO REVIEW TH-230
8 PROCEDURES e
ou/2s/s}EALTH PHYSICS PROCED T




:)MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.

A MORNMSON RNUVLSEN COMPANY

)
CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: ___ 202724 /6 vanysen

GRID COORDINATES: T- <&
: '.‘ DATE  TIME ° FUNCTION PCI/gm COUNTED OATE SAMPLED: =-z~ 9o
COUNTED COUNTED BY TIME SAMPLED:

. DATE SEALLD: &-4/- 92
ELEVATION MET =-2- 20 4020 * _S¢206 _ 0.9  S€) TIME SEALED: oo
_o-2° DN P43-90 /23 2739 0.8 —f&J MET WEIGHT: E5s.5

UNEQUILIBRATED DATE OPENLD: >~ >7

SAMPLE 10: g en- 55 - 2233 EMANATION _0.44 TIME OPENED: <530
/ / DATE RESEALED: 2-/3-90
RSO REVIEW -l A TH-230 _o.6 TIME RESEALLD: _/// S
7 DRY WEIGNT: 52
DATE  TIME  FUNCTION PCl/gm COUNTED DATE SANPLLD: == %
COUNTED COUNTED BY DATE SEALED: ¢g-¢/=-50
. ' WET WEIGHT: 2.
ELEVATION WET Z-—2-%2 02/ 52¢.9 .0 SEaJ DATE OPENED: ==-~=2-2
s-R2° DRY /390 jizY T Y2/ 0. &) TIME OPENID: 2730
UNEQUILIBRATED DATE RESEALED: >-/3-90
Gon-zs- cp35 EWNATION _0.20 TIME RESEALEL: _/// &

DRY WEIGHT: .5Y8

RSO REVIEW %f/‘ TH-230 o8

——

~ DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED: o~- 3/ 2

COUNTED COUNTED BY  DATE SEALED: &-¢/- 92

WET WEIGHT: & o
ELEVATION WET Z—2-5 4028 472.¢ 0.7 SEW) DATE OPENED: >--o7%o
=2-2° DRY 2-/3-90 _[/35 =524 _OY —_SE TIME OPENED: 5"30
UNEQUIL1BRATED DATE RESEALED: 7-/3-22
Euwm-55- o3 EMANATION _O.40 TIME RESEALED: _///g"'

DRY MEIGHT: 6/

RSO REVIEW 4447’:/%" ™Mo _o.8 3

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

DATE OPENED:

ELEVATION WEY

—  DnY TIME OPENED:
UNEQUILIBRATED RESEALED:
EMANAT 10N TIME :
ORY WEIGHT:
RSO REVIEW TH-230 )
1332B REV NO. 1
HEC H PHYSICS PROCEDURES TRT e
04/25/89 CALT rach e 019-4 |
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'@MK FERGUSON COMPANY

A MU"'\IION KMUDSEN COMPANY

CHEM-NUCLEAR SYSTEMS, INC.

PROJECT/SITE NAME: LN TIR [ NI on

GRID COORDINATES:

T v

CELL EMANATION SAMPLING LOG

J

. DATE  TIME ° FUNCTION PCI/gm COUNTED OATE SAMPLED: =™-zis
COUNTED COUNTED BY ;‘{?E gemcuz 6,—%
. ~ N - &/
ELEVATION NET S=—=>-%0 0¥ 4971 _ ©. SEW TIME SEALED: =00
o-r° DY 7/3-90 _J 5/32 _ . ] _3&J NETMELGT: =32/
N UNEQUILIBRATED DATE OPENED: =--.2- S
SAMPLE 1D: & on-25 - 2237 EMANATION = 0.03 TINE OPENED: =30
DATE RESEALED: 2./3-¢0
RSO REVIEW -»é;/ TiH-230 /.3 TIME RESEALLD: /23
- DRY MEIGIT: 479
DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLLD: sT-3-30
COUNTED COUNTED BY DATE SEALLD: &-&/-%0
: ' WET WEIGIIT: go&e J
ELEVATION WET Z-—2-Zc 4030 4381 o' «/) DATE OPINED: =>.-2- %0
.27 DY 7-73-90 '//%E %ia TIME OPENED: —==30
UNEQU]L!BRATED DATE RESEALED: 7-/3-%0
Gow-55- cone EMANATION =0.05 ;mzuasscm.:n ///_3"
RY MEIGIT:
RSO REVIEW j;;{ﬁ TH1-230 o.7
---~‘---.~ DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED:
COUNTED BY DATE SEALED:

WET MEIGHT:

| D COUNTED
ELEVATION WET

BY

DRY
UNEQUILIBRATED
EMANATION
RSO REVIEW Tii-230

ELEVATION WET DATE OPERED:
DRY TIME OPENED:
UNEQUILIBRATED 1€ RESEALED.

. EMANATION
RSO REVIEW TH-230
DATE  TINME FUNCTION PCI/gm COUNTED DATE SAMPLED:

DATE SEALED:

WET WEIGHT:

DATE OPENLD:

TIME OPENED:

DATE RESEALED: __.
RESEALED: _

DRY M

-

13328
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MK-FERGUSON COMPANY ~ CHEM-NUCLEAR SYSTEMS, INC.

A MORRISON KNUDBEN COMPANY

CELL EMANATION SAMPLING LOG

PROJECT/SITE NAME: w

GRID COORDINATES: 7-28
. DATE  TIME " FUNCTION PCI courm:n DATE SAMPLED: 5-3/-92
- COUNTED COUNTED /o TIME SAMPLED: _ —

DATE SEALED: g-o/-7»

N A 2% g 33 g A

UNEQUILIBRATED DATE OPENED: 7,290
SAMPLE 1D: Aua/-SS-0038  EMANATION _O. ¢/ wg 225'{{{’&0 ,
: Z.ﬁ:-’
RSO REVIEW ~t/’/ TH-230 _ #3 TIME RESEALED: _,/23

DRY WEIGHT: ~</gg

DATE  TIME FUNCTION PCl/gm COUNTED DATE SAMPLED: S-3/-9o

COUNTED COUNTED BY DATE SEALED: g-&/-90
- WET WEIGHT: _526.5
ELEvmgN WET -/2-%2 s _372/.3 _©. 7 ﬁ DATE OPENED: 24296
DRY 2:43-%0 L5 _L23.0 TIME OPENED: _ /530
UNEQUILIBRATED DATE RESEALED: _7-/3-%0
LON-85-0039 EMANATION = 0.8/ TIME RESEALED: _//238
e

DRY WEIGHT:
RSO REVIEW %47"/‘ TH-230 x4

DATE  TIME  FUNCTION PCI/gm COUNTED DATE SAMPLED: _&-2-70

COUNTED COUNTED BY  DATE SEALED: ~f-F0
WET WEIGHT: EE‘.J
ELEVATION WET gm ff% . /2 _ Sy DATE OPENED: 2-02-90
<2 -3’ DRY S22 _ & _SE«) TIME OPENED: _/S530
uusouxuamco DATE RESEALED: —2-/390
bui-SS- 0040 _EMANATION _©.23 ;{czuga}z‘?m: 723
H - ,Su_
RSO REVIEW ol 5 TH-230 2./
DATE  VIME  FUNCTION PCl/gm COUNTED DATE SAMPLED:
TED COUNTED BY  DATE SEALED:
WET WEIGHT:
ELEVATION WET DATE OPENED:
DRY TIME OPENED:
UNEQUIL1BRATED DATE RESEALED:
EMANATION VIME RESEALED:
RSO REVIEW TH-230
13328 REV NO. 1

M/zs/arEALTH PHYSICS PROCEDURES FAGENO. o

)




P -FERGISON/CHEM MUCLEAR ATTACIE-
OPPOSED CRYSTAL SYSTEN RECORD

SiTE ManE CITNNTSON -

ocs szaia w0, GRJ-2 6871601

SITE AREA
- VEMOOR LAB E21 |
COMT DATE ccss | rmcrion mo. | omass | oma-224 poga DE>T TECA
INITIAL soPE | SNeE | DATE DATE | INIViAL 1N1T1AL wEs_ jmaniaL | o [ aa-206 | m-230 | <15ce | [uITIAL

s mgz-ss-_ . 2 (/T2 ji.CE |_25.¢

20 DAY MIBER Tion | sampiED | seared 20 9ay 20 Day DaY ro M\ _SAaMPLE 215cm | 20 Qav
- ol '

7-3- 5‘// /-'_ I"/‘ia | '/ T LT uooty e T -
T R e e i =

Ff;-al/ 7-3 6-/-50 i g R

-

(-.:,/'r WN'SS’ J

CCJ -
7d-cof \ -3 -/ 50

(-~ 5 ¢ GUN-SS- 2 Y0220

_%..
Y

10.% 9N

)
i;:
s
“

7 . . V_::,_ ’ /';:-.A-t: 1"':.-_
2.5 )

T

VR I I S "‘-7“9‘.(- xS '-.l s
T\ T S YD [ 2.5 ° 1y 1S5
- .. B\ - - 2 - ~' - .. _’ - < . .
r < o PSS o o I
SR AT 2 i I - i - r -
H LY AR ’ / N 4 74 1 ] 1 ] ‘/ l'\-)-vi-' ~‘J
- ., GUN-S5- - . =1 . ..
- . 7C Vere S R A4 R 4 o2z ..
L 8 .- - - -
1=} =, = . .
3 VIR VA v z -
7o -+ . BUN=S5- T - TS N .-y _ '-',_-»..
L2 e = ST I T 4 e Y
- - - <. ,-.
Ead i £ .,.,; ' 'f[ ’ ] v l -2
DY <y’ - - gl S - - " —-— - ..
-<=’~ BuN-ss- R R N Lt | <z
Sl - i - m -, ’
i AT WET VR 1AL Sl H v FT—— 2-31.%
\V ,_r__;» z ., o) . .
SN ~SG— &= S é, - £/ T3 /. -2
o cr et o /2 .| Z./‘ ) .,
Ll -_ - - "“ - - - . -
el RSN VAN 1 § * - o

KJTE:  All soil sasple results are in pCisgm A Caluclazion REVIESED BY: W

; £ - $ITE 0.9, AwaGaR
Site Correction facior s . /\ [/ 10,GCO sec. tack3tound c:s.
Caunt Tise s _ 300 sec, unless noted oinerwise. L.65 29

Zas 1 1 _oCt/cm lo-gé

c:. Time) (Eff.) (Sample Mass)®

. *tysically 50 g .
(1o ] o g



SITE aan€ GUNNTSON

MC-FERGISON/CNEN MUCLEAR
OPPOSED CRYSIAL SYSTEN RECORD

ATTACHSY

ocs sl wo, ORJ-2 6871601

SITE AREA
COMT DATE ocs 8 | rmcrion wo. | mass | ma-229 VEMDOR LAS DEPTH e
j B L SSwAKS
INITIAL sueLE SNOLE CATE DATE | Juitiay iiviay | v€T P maviar | o | g,-22¢ | ma-z30 | <15ce | juiviag
1 _20pav | wegca | LQCATIONW | SameiED | SEALED {20 par | 2opav | pav | 2004V | SNOLT oce 122 oy
LTy SS~ - -3¢-.3 -, 1 . - “Tie-
- cCs& . . —_— — - Sl
Teresn) e o 77 ' < -
-S-7 ss- = R B Y =N
f'(// - . - l - - = ili - . V4
= tcee) T AT < S -/
l-=- 70 5‘21;-"5: 2 |\ ey 7 V= i
v e A TN H v ) -2
£ [pun-ss- < KL 7D NSt IE
s - - 9y LD
T e 1t VCIHC { f v 2-3
- . o - . . . o .
25 jo PSS 2 | <75y lev7l rc i €L
J-r<veuy 715 l;'/"/( = i ' 3ty ”
b-5-%0 nvml.fss- 2 1109 (6§~ { /.= &
\FBcell | T-15 /P — 5/" s’
. < GUN-SS5- - S — ) —
L7 lee st Al WA 4 N W pat
- - y 4 L 4
L/-:é"’l:: 7o ./' A-7e i - ~ /
(=57 SS~ 2. (2347 (il s 2 Lec”
cer7 - _ i c .
b Al BRI J RN 1 3"."t 1 1 \/ 1’ .z
&-L-9r a%‘;s- < | /500 63. 91 2. 6 2l p
€/ : | 5/
~20-celd 7-20 (J-3F 90 fL 2-3
WOTE: Al seil sasple results ore in pCisgn oA _Caluciaticn SEVIELED BY: "'4
: + SITE 0P, gl
Site Correction Facter o . J\ 7 10,000 sez. tackaround co§.
Count Tism s S€C , uniess noted otderwise. L.65 v 2
was ) ifgmee22g .,
) (Ct. Tume) (EfL.) (Sample Nass)®
3 - o .‘):.’ > . :I-
X- Azt Js7Erriasy ctypically 520 gus .
oI - (¥



NC-FERGISON/CNEN MUCLEMR ATIACHS
OPPOSED CRYSIAL SYSTEN RECORD ' )

siTeswe GINNISON
SITE ArgA s saun mo. CRI-2 6871601
COUNT DATE ocss | AmcTion mo. | mss | aa-226 VEIOCR LAS serts | wem
.__"..r.ﬂl' ROvaxs
INIVIAL SAPLE SNPLE DATE BATE | Imiviay [CTTT ET Iniviag oC 2s-226 | m-230 | Sl5cm | IuiViag
4 20pay __f wgER L IQCATION | SAWLED | SEALED | 20 DAY £9 pav pav 1 20 pav | 215cm | 20 DAY
6-5-90 PSS |2 |t ey} 37 7778
- 2)ced J-21 {539 [ o-4£’
less-so Fad™| - 2 | gs58 62257 '
M |
abcoff \T2)  \53-% o /-2
6-S-90 %,55' 2 /632 Z3{A-C
Cala \T-3 53 v 2-3°
lbbofn buss- & |t twrpif2 WA,
z-22cef | Z-22 /P ! 4 1g-/
(ebdo_ G223> 2 |as/ le3f |.2) * 25
TRcn 22 B-35% tl £=2"
6-7-90  Loags 22 | foif Zly 7L 77
7-22-celly 7-22 5-31-9 d )"3 !
\-7-90  Poas: 2 |53 w12 | lo=17
Vatea |23 5209 } _
o-7-90 Fun-ss- a | 953 busise Vi |
2l (733  |S-7I ' » ! / /- 2 !
790 PO , 2 | 93 (48si/ 2 | v |
Fav-aflir-ay 5-3-Fp s sz o~ o7
MOTE: - All seil sasple results sre in gCi/gn »D4 Caluctazion REVIEDD OY: ol
Site Correction factor . I\ 7 30,00C ge-. backyround ¢S SR AP
nc::n!i-- 5'00 SecC_"unless noted otneraise. $.65 v 20
. “M LYY .

- ¥ - AT LCTERM TP (Ct. Time) (Ef2.) (Somple Mess)®

. stypically 500 gms - °
onny o ot



W -FERQUISON/CNEN MUCLEAR AT

SITEMMEGINNISON :
I ocs seua ao, GRI-2 6871601
. VENDOR LAS
T e |t | | o o o o] = oo ] ™=
NiT1 uill injTIaL | M n _<'Scm
1 2000 — | wweea Jopcanion | semvep | searcp | 20pav | 0 pay v i Zopar | gueyg | T2 | B0 ien |20 0ar
-7 PO “_Sj;_ 2 5%.3'7157%;4 g.‘.(.- &’ e
Lor-cced T-24 |53+ : ' 7 A
(770 s . 2 | se73147221.22 &,
Foyece 72242 |53 % 4 z-3
GUN-SS~-
-SS-
-S5S-
I
CUN~-SS- :
CUN-SS~
sS-
S8~ ]
I ]
1 [ i

N Ve
MOTE: ALl s0il saspie results ore in gCi/gn 194 Catuclazion IR o1: _4%__
# : SIlE 0.9,

Site Correction Facter = R J\ 7 30 €00 ses. tackaround cs. .
Count Tism s __ 300 sec”, uniass noted otherwise. .65 v 20

Was )] _Cisgmiey22s |,

. Fo AT zTERM LS

. *typically 500 gus . °
o5 ) - Toe-

(<t Time) (Ef1.) (Sample Nass)® *



N -FERQUSON/CNEN MICLEAR
OPPOSED CRYSIAL SYSIER SECORD

ATTACEZ

sitemmE CINNISON
SITE saga ocs saasa mo. CRI-2 6871601
COuT BATE oss | Amctioewo. | mss | ma-226 VENDOR LAS sertn | W
INITIAL saeLe SAPLE DATE GATE | juiTiaL In1TIAL ET Ieiviag ac 22-226 I:-ZD <1ca | ImiTing
J_200ar | WPOER | QOCATION | Swwst) | SEALED | 20 pav 20 pay pay__} 20 pav 23 29 pav
67- k636" - 2 | (43D 29|27 7L
-3S-call] 135 _i5-31-90 / o-7°
A GUN-SS-
F:f ZQ PO L..El 238 /-6 . . .,
ris-cof | 725 3SR ’ /-2
GUB-SS~
L-2-0 Vv 3z 2 /2535 MI .7 _7_#&. gt
TisoglTas 53 / 2-3
I N s ) 72 kasl oo 7 s
Im (3 T’ had - - T 1, e
- pf'_-', G s - < , —_ ¥ . 2- .
L b By NE A R WA 2
Tdp-ed T2 |5 Ao . 4 oo
. &~-/M-5o o3§-s. -l 0o £'/§'=' W/ ¥ <+ ’ ,
Fas-ctir2e b5-3/9 | v 23
’. PRI ?83-655‘- _ S 1.'[; c’-, l /y("
2 cotly 727 1527 ' | v -2
24157 hgss}s- 2 | y2iyz Y s39)) .7 Seze ,
s
Frie | 727 | 53% .' v c-/
(/-8 ‘%5- 2 \2 |\ 77,122 ¥y |,
T2i~e { 7-23 | 5% | v -/ -
KCTE: ALl soil sasple regults ore in plisgn A Caluciazion REVIEAED BY: / /‘
SIE B.P. yalaced
Site Correction Facter » . /\ 7 10,000 sec. tackaround c3.
C.::lt Tise s SEC , unless notec otagruise. L6 v 23
- - i tf. .
£ ,L;(T .',?57.’ Orith & ) (Ct. Time) CEff.) (Sample Mess)®
.- *2ypically 500 g .
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M -FERGISON/CHENR MUCLEAR
OPPOSED CRYSTAL SYSTEN SECORD

ATTACEE

sitewmve GUNNISON .
SITE AREA ocs saua wo. GRI-2 6871601
COUNT DATE ocs e | RmcTios wo. | mass | ma-226 VEIDOR L8 vertn | mos
Ju{TIAL SaeLE SNPLE DATE GATE | Juiviag INITIAL _MET_ | switiag oc 2a2-226 ;-ZD _<15cm | juitiag
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APPENDIX D

TEST PIT LITHOLOGICAL LOGS AND RADIOLOGICAL
DATA COBBLY SUBSOIL PIT INVESTIGATION
NOVEMBER 1992



LITHOLOGICAL LOGS
COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992



ENGINEERS

AND

CONSTRUCTORS

MK-FERGUSON COMPANY

A MORAIBON KNUDSEN COMPANY

MEADQUARTERS OFFICE

%\:&mxg &l’mA At

PHONK, (N6) A23-8400/ TELEX: 908842 Ape 10 :‘&‘J.'&‘lt".%'v‘é'ﬁi‘ PANY
CONTRACTOR-UMTRAA PROJICT

. 20. BOX 9138
ALBUQUEROUE. NEW MEXICO USA. 8119
. January 18, 1993 $3-3050-046

Mr. Steve Hamp

Site Manager

U.8. Department of Energy

Uranium Mill Tailings Remedial Action Project Office

First National Bank Building
§301 Central Avenue N.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 information. CWMFESI results will.
be forwarded when they become available.

I1f you have any questions, please contact Bob Hindman at 246-2557.
Sincerely,
RGUSON COMPANY

U €,

C. R.|Spencer
Construction Engineering Manager

CRS/RCR/mno
Attachment
ccs w/attachments:

‘J. McBee, TAC/UMTRA
W. Naugle, CDH

0695K2Z
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Cobbles-To-Fine Test Pit Locations
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MK-FERGUSON COMPANY

A MORRISON KNUDBEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# ___3

LOCATION: N Z 880 E /45

TAC TEST PIT: YES No X
CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO X

SURFACE ELEVATION: _7447.2.

DEPTH OF TAILINGS/COBBLES INTERFACE: _ A% FRIANGS  ENcoursrehed
DEPTH OF GROUNDWATER: 6.5 ~r

SAMPLE INTERVAL: § sampees & /-© 7 1apehval > Zgr e Ter

COMMENTS:




| AUeseew OFRERANOuS
TEST PIT LOG Page Lot /.
LOCATION MAP: A SITE 1D: Lo~ LOCATIONID: _4
2| APPROX. SITE COORDINATES (1()
N &ﬁf E M .
GROUND ELEV. (FT. MSL)/_ﬂ,ﬂ_z_-___
DATE EXCAVATED: u/u YAV I
BACKHOLE TYPE: 7 4
CONTRACTOR: S
FIELD REP:
REHAB. DATE:
A —
— GROUNDWATER LEVELS
DATE u«i__1 EIDEPTH (I1)|EST. FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITION
DEPTH %A_M_E_L_E UNIFIED VISUAL CLASS.:. DENSITY, COLOR, STREN NGTH |
() [INTITYPE| ID ISOIL CLASS. P'ASTIC!TY CONDITION, ETC.
'»‘-f 0-5,7 ALevvieA & bes-tb) Covél
i No garides = coBELES ENCOUMTTED
s -
. T®  GreunDwATER LEVEL £ B.0oFr
S gampBs & /. .OFr nTERVAL
/706
[ 4
r\ «
- n!"‘?f\p‘ﬁ ‘Mh* '(l\g
s r‘.\"'f\ *\'E kh’“u hw’u '
20—
[COMMENTS
SAMPLE TYPE
8 - Undisturbed Blork Sample
D - Disturbed Buln Sample




MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTRPIT# 4

.LOCAT_ION: N__ 2440 E /245

—

TAC TEST PIT: YES No X

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

SURFACE ELEVATION: 74646 .7

DEPTH OF TAILINGS/COBBLES INTERFACE: _ A6 /¢ mts EncourEtnd
DEPTH OF GROUNDWATER: __ & £

SAMPLE INTERVAL: Samp. €5 @ 2 /.0 pp /o ERYAL

COMMENTS:




-lb oo

’J‘PJACOBSWGROUPNC.

ALMIGR pal CreRANOUS
TEST PIT LOG Page Lot 2
LOCATION MAP: 471 siTE I0: _Qear  LOCATION 10: _S~
M| APPROX. SITE COORDINATES (11)
N _29/0 E __/A%80

GROUND ELEV. (FT. MSL)
DATE EXCAVATED: _//
BACKHO4E TYPE:
CONTRACTOR:

FIELD REP: &, Lhrnan/
REHAB. DATE:

~GROUNDWATER LEVELS
ATE|TIME|DEPTH ({1)[EST. FLOW (GAL/MIN) ]|

LOCATION DESCRIPTION
SITE CONDITION

" DEPIH A_Mf_L_E UNIFIED VISUAL CLASS.;: DENSITY, COLOR, STRENGTH
(#t.) [N E| D ISCIL CLASS. PLASTICITY, CONDlTlON.
X 0.5 Fr ALy 1A C'r’f‘"") Covel
- TAIINGS = BAND, 61Ty BAND T® L.O Fr
| s
CoB8LES Flom 6.0 Fr r»  (;R0unDwarmt
Ve, & ys0.0 Fr
(-4
/ 4 sampts @ S0 pr  urELvAL
N‘\ 1\’3.
s PR N
, ("~r\"‘ r— K ‘\:y\i{’“w
1'\' ' \:“'\"
A It JWHJ
&%‘MQN a8
20
COMMENTS:

SAMPLE TYPE
B8 =~ Undigsturbed Block Sample
D = Disturbed Bulx Sample

AEG=AlL=ENC=T (21 mT) FIfiRy 14 f"’ ?



MK-FERGUSON COMPANY

A MORRIGON KNUDBEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TEST PIT #: __S_
LOCATION: N_ 29/ E__/J20

TAC TEST PIT: YES No X
CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES X NO

SURFACE ELEVATION: _745/. 4
DEPTH OF TAILINGS/COBBLES INTERFACE: _ & . @ £

DEPTH OF GROUNDWATER: /C.O gr
SAMPLE INTERVAL: _ 4 _Sstmpss @ /.0 pr jursevde

COMMENTS:

smmw&%_ééa_&___ DATE: (z/; é; ,




"‘";J JACORS ENGINEERING GROUP INC.
| SlMasy penil SPURANGNS
Y
TEST PIT LOG Page Zot 2
LOCATION MAP: Al sie 10: Gua/ . LOCATION ID:
S| APPROX. SITE COORDINATES (;u
—Zﬂ E -
eaouuo ELEV., (FT. MSL) S, -
DATE EXCAVATED: WV VLIR
BACKHOSE TYPE: _Car 235 :
CONTRACTOR:
FIELD REP:
REHAB. DATE:
— GROUNDWATER LEVELS
DATE[TIME[DEPTH (1t) [EST, FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITION
DEPTH 3 UNIFIED _| VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(1. TYPE| 1D [SOIL CLASS! PLASTICITY, CONDITION, ETC.
ZO.Cpr Acwvia (Topton) coth
- X OSSPy rv FOLr TAUAMNGS = Sard Te
5 Su.fy SAMD _
X 4oprr » 9.0, Sume 1_7&!-
/° Cosaus cayer 2.0 Fr 7o wareL LaveL
Ar /S0 rFr.
S—JMfaﬁ f & Lopr ,NyERVAL
Xy
2 p nn
¢t i
pntt PR \
A AT Kb
L = JI‘TPS ks e
G\lx a5
MMENTS:

SAMPLE TYPE

8 - Undisturbed Blork Sample

D - Disturbed Buln Sampls

TRettatyARLTY (artaT)



e

(&) MK-FERGUSON COMPANY

A MONRISON KNUDBEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# &
LOCATION: N_Z2S 3¢ E_ /290

TAC TEST PIT: YES NO_ X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES_X NO
SURFACE ELEVATION: _745S.§

DEPTH OF TAILINGS/COBBLES INTERFACE: ___9 gr
DEPTH OF GROUNDWATER: __ % /S rr

SAMPLEINTERVMQ:_&SA&F_HU APPROX . /fr ,u,f&t’ﬂl- 70 /ST

- COMMENTS:




TEST PIT LOG Page ‘ot /

LOCATION

MAP:

A M
M | APPROX.SITE COORDINATES (ft)
E _/S/©

LOCATION ID: 2

SITE 1D: _Gus

N _2725
GROUND ELEV. (FT. MSL) _Z457./

DATE EXCAVATED: yelon/fog - wlislez
BACKHOME TYPE: _cAr "Z3< 4

CONTRACTOR: __AA7£%
FIELD REP: Lhornard
REHAB. DATE:

GROUNDWATER LEVELS

DATE|TIMEIDEPTH (I)[EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

h'd

SAMPLE TYPE

B - Undisturbed Blork Sample

D - Disturbed Bula Sample

[DEPTH |_SAMPL UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(1t.) INTITYPEi 1D (SOIL CLASS. PLASTICITY, CONDITION, ETC.
X 0.5 £r Adeeuvrdl (repsere) covek 44/“
- X 0.5 pr o “—rFr 7.9 fr fawu;/&s -
< SAAD , 9/477 S 4AD
X7CFr ® r0-9 Fr SLimES
/¢
(oE8LE 1fERFACE /0.0 Fr 7o
/5.0 Fri+). VA unfa’l- ENCOJNTERED.
/s S sampuis @ [0 fr mpEEVAC
zo “ l"fv "‘.‘ﬂ
o] ?,\""“‘ .".‘{ \ \._‘:
T adas d n ‘r\ﬁn‘-'?‘ﬁ‘. R T A
r’-r‘-"". NS (O 'AL"“‘;LWQ\:‘ ’ -
\‘-x":'v"&"{&. 19 L
w2 e
-
COMMENTS:




@MK-FERGUSON COMPANY
N—

A MORRISON KNUDSEN COMPANY

'

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# 7

LOCATION: N__ Z7ZS~ E__ /570

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 £ r

DEPTH OF GROUNDWATER: & LATEL EMCod.d/’éA!D

SAMPLE INTERVAL: _S” samprss @ /.0 7 siyeavit 70 750 FT

COMMENTS:

SIGNATURE: % /A DATE:_/Z / g/ya




r“"JE JACORS ENGINEERING GROUP INC.
| TEST PIT LOG Page_fof _/_
LOCATION MAP: A7) siTE ID:_Gurd _ LOCATION ID: _8
M. | APPROX. SITE COORDINATES (1)
N Z2.7t0 E __/740

GROUND ELEV. (FT. MSL) 76,59-4
DATE EXCAVATED: _«fufoe = «/s1z/0

BACKHO€E TYPE: a¢'zsg 77
CONTRACTOR: ____#4mES

FIELD REP: _&. Lomar/
REHAB. DATE:

e o
| GROUNDWATER LEVELS
DATEITIMEIDEPTH ({t)/EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

DEPTH | _SAMFLE UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(#t) [INTITYFPE!I 1D [SOIL CLASS. PLASTICITY, CONDITICN, ETC.
E 0.5 Fr Auwveal /FFSO/L) CoVEL Ldyﬁl—
- % 0.Sfr 70 9.0 FT  Tanines
5 ]
/° 8.0fr 10 /5.0 Fr(+) Cozse
L HrErFACe . Ao WATER EN counJERED
D sampies € AppRox. [-SFr iwEEVAL
/5
Kak= R0
AR (I ERE AR ywuia
|
COMMENTS:

SAMPLE TYPE
B - Undisturbed Blork Sample

D - Disturbed Bula Sample




MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TEST PIT #: 2}
LOCATION: N274¢e E /740

TAC TEST PIT: YES NO ,V

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

SURFACE ELEVATION: 7¢659. 4

: =
DEPTH OF TAILINGS/COBBLES INTERFACE: 9 rFr

DEPTH OF GROUNDWATER: _ab _ Grouspwarer &xlcounELeD
SAMPLE MVAEM € Apriox [-SFr sreavAc yo /S Fr

COMMENTS:




| ALUSSTIEW Eresanonl
]

JE: JACORS ENGANEERING GROUP INC.

TEST PIT LOG Page_’_of _/_

LOCATION MAP: A sue \D: _{suar ___ LOCATION ID:_ 9
M. | APPROX. SITE COORDINATES (1)
N 2745 E 245

GROUND ELEV. (FT. MS ) '
DATE EXCAVATED: _Z//«
BACKHOGE TYPE: _c47 zZIe

CONTRACTOR:
FIELD REP:
REHAB. DATE:

GROUNDWATER LEVELS
BATE|TIMEIDEPTH (U)[EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

DEPTH SAMPLE UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH,
(#t.) [INT[TYPE| ID [SOIL CLASS. PLASTICITY, CONDITION, ETC.

@ 0.8 Fr Aww/ac (70)950’9-}“ coyél Ay&c

- ’xo-st 78 S$.0 pr 7JA/c1-IGS, 5/4-7J
s : Sty SAnD -

4
% Sopr y /NOFr SULmES

/° t‘ﬂ\{‘f\”w !
(os8LES Ar /N-© FI 7> WAJER LeVEL
Ar /3.0 F7.

/5 4 samp.es &€ AFPROL. [0 Fr (~jEvac

LAST SArpLE € +f.o Fr.

2 Y
. k, RN J, .-.\‘u
P A AAN TS
i pnebss
DV

COMMENTS:

SAMPLE TYPE
B - Undisturbed Blork Sample

D - Disturbad Bula Sample

JEG-AL-ENG-7 (8/87) FIGURF 14. 8 1-3



%) MK-FERGUSON COMPANY

A MOARISON KNUDSEN COMPAMY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# 9

LOCATION: N Z274< E 2/5
TAC TEST PIT: YES No X
CDH SAMPLES TO BE TAKEN BY MK-E/CWMFES: YES NO X

SURFACE ELEVATION: _74§¢. 0
DEPTH OF TAILINGS/COBBLES INTERFACE: ___//.0 s£r

DEPTH OF GROUNDWATER: __ /3. & g7

SAMPLE INTERVAL: o sampecc @ & LOpr miyfhVAL . LAS] SAmpes
rAKH AP 4.0 FT.

COMMENTS:

SIGNATURE: _E&A_‘_#mg— DATE: _ sz /9/ 9z
e '
ne ‘ﬁ

% ~ DA
Nadach 3 g\ AV

T




: ALV pEadl CPERANONE

] / /
TEST PIT LOG Page “of
A ] SITE 1D: _Gusd LOCATION ID:

LOCATION MAP:

4| APPROX. SITE COORDINATES (f1)

N __Z965 E___2/70
GROUND ELEV. (FT. MSL) _ 7253.9
DATE EXCAVATED: u/uﬁn - ,,/,;gz
BACKHO%E TYPE: Z3
CONTRACTOR: 1 24

FIELD REP: Lo, Léioras/
REHAB. DATE:

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

SITE CONDITION

LOCATION DESCRIPTION

DEPTH | _SAMPLE UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH |
(4t.) [INT[TYPE| ID ISOIL CLASS. PLASTICITY, CONDITION, ETC.
T 0.5 Fr AuUUVIAL (7opser) colsk Lﬁfz
; T OS5 pr o 3.5 0 gALIWES sS4,
S $AMD
z 7
E X3S Fr 1@ 8.05r SLimEs
LoBsis A7 B0 pr g0 wAER LEVEC Ar
[ ,
/ /08 Fr.
3 Sampees O APPROK. [0 pr (upetvatl
/5
Sk Q{;‘
- U ¥
2L Lawus ¥
,—df'-'-f\r..r‘n.r\ ‘d:\ﬂ‘\fo"&r“
e g i
Zeo apd N
[COMMENTS

SAMPLE TYPE

B -~ Undisturbed Blork Sample

‘D ~ Disturted 2ulx Sample

JEG~AI=ENA_Y 1a/am)

STRUDE 14 A 1.3




(D) MK-FERGUSON COMPANY

A MOARISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# /O
LOCATION: N 2965 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 fr

DEPTH OF GROUNDWATER: /0. Fr

SAMPLE INTERVAL: _ 3 SampcEs @ approx. /1.0 Fr nNrERyAL

COMMENTS:




i
' ALMOt Faas GFIRANORS

TEST PIT LOG Page Lot

LOCATION MAP: ' A7) siTE 1p: _Loust ____ LOCATION 1D:__UI
N, | APPROX.SITE COORDINATES ({1) —
N 2%00 E l2o0<

GROUND ELEV. (FT. MSL) _Z2bdb .l
DATE EXCAVATED: _fhj/n Jag - l"/11.7q-¢,

BACKHO®E TYPE: (A7 25< ’
CONTRACTOR: _Ap1ES

FIELD REP:_ G, &hemar/
REHAB. DATE:

M et
‘ GROUNDWATER LEVELS
DATE TIM% DEPTH (1IEST. FLOW (GAL/MIN)

T JACORS ENGINEZRING GROUP INC.

LOCATION DESCRIPTION
SITE CONDITION

— S ———————————r
DEPTH SAM UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH,.
(#.) [INTTYPE] 1D 1SOIL CLASS. PLASTICITY, CONDITION, ETC.
& 0. FI Awvvsac Cpfiw(.) coy6R 4?54
- CoB8s ©.S gr 7© ..J,ygt.' LEVEL Af
s 8.0 Fr.
S sampuEs FHAKEW FROM 2.0 Fr ™
8.0 fr A F 10PTE) 1+ rEhvAL
r&-4
. "ﬁ‘\'-r.:"v‘\ h
l{ - ‘,-ﬁ\\'.‘.\., 1'\"-3‘ 1_
Ji iy [ o) \\‘ . \‘.v'-‘.ﬁl’;i \Lﬁ u\.‘\-ﬂ
«. ™% (= 1 SR \g,\uu;u
-‘?;L.'i: w\d'g‘\,\—
g e
_—
COMMENTS:

SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulsx Sample

JEG-AL-ENG-7 (g/87) . crRIDe 1A A 1.



MK-FERGUSON COMPANY

A MORRISON XNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# _ _//
LOCATION: N___Z%00 E /20§

TAC TEST PIT: YES No X

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

SURFACE ELEVATION: _ 7644 /
DEPTH OF TAILINGS/COBBLES INTERFACE: _A¢t  cosBES, Ne 7A/IA6S

DEPTH OF GROUNDWATER: __ 8 £r

SAMPLE INTERVAL: Sae7 _stespuntc @ ZF7- S savmpess € 2 [pr

IMTERVAL .
COMMENTS:

SIGNATURE: %_gé———- DATE: /3_—'14}/9 L

v_
a2
m ﬂﬂr‘.ﬁ«w 9.. (‘ l.vv -}.‘\g
f""‘f"\ﬁn. AN '

—‘l -t b
Y' . R
- "

.o
-




=

[

JACOBS ENGINEERING GROUP INC.

por T

-)
TEST PIT LOG page Lot /.
LOCATION MAP: 3 SITE 1D usf LOCATION ID: _ /T
P APPR%X. SITE COORDINATES (1t)
N Z E _ /100 - :
GROUND ELEV. (FT. MSL) </ .3
DATE EXCAVATED: _/2/z - ./)2
BACKHO¥E TYPE: _gf__z-if
CONTRACTOR: ___A7£
FIELD REP: . -
REHAB. DATE:
, GROUNDWATER LEVELS
DATEITIMEIDEPTH ({1)[EST. FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITION
TDE2TH | _SAMPLE UNIFIED VISUAL GLASS.: DENSITY, COLOR, STRENGTH.
(#t) [INTITYPE| 1D ISOIL CLASS. PLASTICITY, CONDITION, ETC.
4905’;,- ALUVIAL (ﬁf’”“) eyl L,7¢=’L
- o5 7o L.Opr TAILNGS . SavE,
7~y 5::.;7 5A~'D
X Lo fr yp N COFT SL1mmES
|©
&881.55 //-Dfr 7o /4. fo(.f—)
,(/o éqz.uupu.dfal 5-:wu»;-5z50
Ig ; 5Amf¢_£$ & /.0 f,' /Mfﬂy“‘
ze ca Tt
Lo T \~‘ o
) L o Vi N, e oS
‘"‘:\rr, 4"'1&"".{“"3\3\5'#’.-"*-5“\ <
R \.-'- ISR
Lawe ™
[COMMENTS:
SAMPLE TYPE

B - Undisturbed Blonk Sample

D - Disturbed Bul« Sample




- PAMK-FERGUSON COMPANY

A MORRISON KNUDBEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TEsTPIT# /2

LOCATION: N_2225 E_ /40°

TAC TEST PIT: YES No X

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

SURFACE ELEVATION: _7656..3

DEPTH OF TAILINGS/COBBLES INTERFACE: a4

DEPTH OF GROUNDWATER: _4/ Gloywbwsrel &M co:/,.yatf-"b
SAMPLE INTERVAL: LES . AT 1.0 pr smrebvaL




TJACOBSBGNEWGROUPNC.

1 ALALGY POME OFERANORA

TEST PIT LOG page Lot /.

LOCATION MAP:

A
N
1)

SITE 10: _Lus LOCATION ID: _ 73
APPROX. SITE COORDINATES (ft)

N _Z2415 E zi72
GROUND ELEV. (FT. MSL) 7695/
DATE EXCAVATED: _/u/oe = 1 fez [27

BACKHO4E TYPE: _&«L -
CONTRACTOR: AmES

FIELD REP: (2. #oiams/
REHAB. DATE:

| GROUNDWATER LEVELS
DATE|TIMEIDEPTH ({){EST. FLOW (GAL/MIN)

SITE CONDITION

LOCATION DESCRIPTION

DEPTH |__SAMPLE

UNIFIED

(41.)  {INT

TYPE

1D

SOIL CLASS.

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

% 0.5 Fr ALUVIAL(TOpsow) CoVEL cAyel .

X 0.5 Ff yo 100 FT 7AILIAMGCS . SadD,
51«4‘7 SAn

[°

5

Cossies /’-’fr: 70 wRER lEVEL AT
(3.5 Fr

S gampLes & < LOFT INTEL/AL

l

O

OMMENTS:

SAMPLE TYPE

B8 - Undisturbea Blork Sample

D - Disturbed Bulx Sample

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

FIGURE 14.4.1-3



5

MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT #: __ /3

LOCATION: N__24/S”

E_2Z2lfo
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: ___ /2.9 Fr

DEPTH OF GROUNDWATER: __ /3. &~ ~£r

SAMPLE INTERVAL: _ S S4mpies @ < |-Ofr INTERYAL

COMMENTS:

SIGNATURE: Qg;/g._dé==_—___ DATE: __s2 /ro/?2
/ R / /
rT0 J
- b' \i




F”"JACOBSB\IGNEERNGGROUPINC
R

C

TEST PIT LOG page Zot /_

LOCATION MAP: A SITE lD:__é:__‘_’_o:/_____ LOCATION ID: _/4

f.x APPROX. SITE COORDINATES (1)

GROUND ELEV. (FT. MSL) _2454. 4
DATE EXCAVATED: _£2/x - -

BACKHOLE TYPE: ___75__25_
A e's

CONTRACTOR:
FIELD REP: _G. Lhorranl
REHAB. DATE:

GROUNDWATER LEVELS
DATE|TIMEIDEPTH (I)[EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

DEPTH SAMPLE UNIFIED VISUAL GLASS.: DENSITY, COLOR, STRENGTH.
(#t.) [INTITYPE| 1D ISOIL CLASS. PLASTICITY, CONDITION, ETC.

6.5 Fr Awuuvrac (Tafcwc) CoyEL LA76¢—

- A 0.Sgr o A0 Fr TAILINGS. SanD,
1 T Siry Suwo

X401 o /2.0 Fr BumEs

/0

Lossss /2.0 py o lMER Lever AT
4 snmpas AT [OFT 1N rERYAE

20 ' P
- A P
"‘/.’,‘"ﬁ'-~ h»l'ﬁ\g \/’
-1 Ee 8
E\l pebv
‘-t‘u A
- __
COMMENTS:

SAMPLE TYPE
B8 - Undisturbed Blork Sample

D - Disturbed Bulx Sample

e AL-CisG=s (6/87) FToHDE 74 84 1.4




.

PYMK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT#: /4

' LOCATION: N 2080 E 215
TAC TEST PIT: YES No X

CDH SAMPLES TO BE TAICEN BY MK-F/CWMFES: YES_ A~ NO

SURFACE ELEVATION: _ 7454. 4

DEPTH OF TAILINGS/COBBLES INTERFACE: _ /2.0 £r

DEPTH OF GROUNDWATER: __ /4. © £7

SAMPLE INTERVAL: £ s#mpwes & /.0 /7 swysevac

COMMENTS:

SIGNATURE: ;%_4@__:&_ DATE: _,Z/o/o2.

v ey .




FJ_—JACOBSBQGNEEWGGROUPNC.

; ALSUOY et OrERANORS
TEST PIT LOG Page ‘ot 7
LOCATION MAP: 3 SITE ID: _Gys/ ___ LOCATION ID:
4 | APPROX. SITE COORDINATES (ft)
N 220 E (2o

GROUND ELEV. (FT. MSL) & 74 4./
DATE EXCAVATED: _t¢/i /92 "///l!/v_l___
BACKHO%E TYPE: __car 23S °
CONTRACTOR: __ _Arne3

FIELD REP: (5. Aormas

REHAB. DATE:

GROUNDWATER LEVELS
DATE[TIMEIDEPTH (1)TEST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

"DEPTH SAMPL UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH.
(ft.) [INTITYPE| ID ISOIL CLASS. PLASTICITY, CONDITION, ETC.

X 0.5 Fr Awuviar (Topserc) covel Ay EA-

Cossies 0.5 pr 7o warEh LEVEL AT
8.0 rr

13
& Sampics FALSN FRerm ZOFT 77
B.O gr & Appre% [-OF7 rafEAVAL
lo
1 L * - ‘ "‘L‘ t1¥
- =7 . b\,vu\;
L"\huuj\mﬂw“"’ “
Zo

COMMENTS: Z2er 57 preocartn rhom 2675 am
. SAMPLE TYPE

A/ N
< '0 A 8 - Undisturbec Blork Sample

D - Disturbed Bulx Sampie

JEG-AL-ENG-7 (a/87) ° ETRIBE 14 4 1.7



MK FERGUSON COMPANY

A MORRIBON KNUDIIN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT & ___ /S~

'LOCATION: N__zzo® E_/Zos

TAC TEST PIT: YES__ NO_X

CDH SAMPLES TCO BE TAKEN ﬁY MK-F/CWMFES: YES NO_KX
SURFACE ELEVATION: _ & 7646./

DEPTH OF TAILINGS/COBBLES INTERFACE: _Ju cosmss, Ao Tarimes
DEPTH OF GROUNDWATER: % 8.0 sgr

SAMYLE INTERVAL: _5 .igg‘ggﬁ AT APpAOX. [.O FT (~NJERVAC

CCMMENTS:

LDriiistae 757 Pir techrios swas MI6eSO  E(SLS. Twe zeer
2L suss PEiocATED Du€ 7O  oRiGllAC (ocdZrew FE/ale oM
A - L7 adl Rl A8 > ] Cy AEATER . AVt TIle
= P ®, L S Gy [ (AR H » I3 - - X 72

i CF
e~ r “-;1‘:'.‘. -;. !
~ n'-. Al L aYais
"\V"" hu\ué'ﬂ o




ad

JACORS ENGINEERING GROUP INC.

JE

il OPEhAr

TEST PIT LOG page ot /.
LOCATION MAP: A7) SiTE \D: _ouwat  LOCATION ID: _/&
& | APPROX. SITE COORDINATES (t{)
N (B2 E /880
GROUND ELEV. (FT. MSL) _Z74579.0
DATE EXCAVATED: _/71/11_/9"-: - alinlon
BACKHO€E TYPE:_% zys L ¢
CONTRACTOR: _AME5
FIELD REP: ey
REHAB. DATE:
GROUNDWATER LEVELS
DATEITIMEIDEPTH (11)[EST. FLOW (GAL/MIN)
LOCATION DESCRIPTION
SITE CONDITION
"DEPTH |_SAMPL UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH,
(#t) [IRTITYPE| ID 1SOIL CLASS. PLASTICITY, CONDITION, ETC.
X 0. gr Al (fa/;m—) oVt 176&
- « 0.5 Fr 7o 6.©6f7 THILINGS . Sa~/D,
g Snry Sand
XL.0pr 70 /5. S pr SLimES
/0
15
Cosaes /5SS gr 7 20.5Fr(t)
Mo (ahounOw ATER ENcounyERED
10 S sampSS A7 [.O pr [(MyELVAC
29
. ™ -"':\r"'.- 1\
I P N W N
L—— . PR - - )
COMMENTS: i
SAMPLE TYPE

B - Undisturbec Blcek Sample

D -~ Disturbed Bulx Sample




4

MK-FERGUSON COMPANY

A MOARISON XNUCSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# /&

'LOCATION: N /8/@ E /880

TAC TEST PIT: YES NO_X
CDH SAMPLES TO BE TAKEN BY MK-E/CWMFES: YES X NO

SURFACE ELEVATION: _7459.0

DEPTH OF TAILINGS/COBBLES INTERFACE: __/S. S rT

DEPTH OF GROUNDWATER: _A/_e__g,‘w,a En/coun FERED
SAMPLE INTERVAL: S~ sampics @ /o pr sipsevat

COMMENTS:

sxcmm:&%_&m__ DATE: /%Aa /[¢z
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@ MK-FERGUSON COMPANY

A MORRISON KNUOSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# __/7

' LOCATION: N__/g4e E 2/65
TAC TEST PIT: YES NO_X
CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO_X

SURFACE ELEVATION: __7646. 9

DEPTH OF TAILINGS/COBBLES INTERFACE: 6.8 rr

DEPTH OF GROUNDWATER: _# /0.0 £r

SAMPLE INTERVAL: . % 2444‘2455 € Apprex. /.0 pr surERVAL

COMMENTS:

SIGNATURE: ,(fia- :4'/

r"' f\ \

‘}‘ k‘ b‘—b\'w o
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JACORS ENGINEERING GROUP INC.

ALMSIE pintl GURANONS

T

EST PIT LOG Page ‘ot /

LOCATION MAP:

A
N

ca | APPROX. SITE COORDINATES (tt)

siTE 1D: _luar __ LOCATION ID: /B

N L2 22 E __2/2¢
GROUND ELEV. (FT. MSL) _.ZA.ﬂ-ﬁ.n_‘E7___
DATE EXCAVATED: "'//l'/‘f_ - ”’/L‘;( 2 2

BACKHOS&E TYW;‘
CONTRACTOR:

FIELD REP: Lo, ‘tarmisn!
REHAB., DATE:

e % N X WYY

GROUNDWATER LEVELS
DATE[TIMEIDEPTH (1t)[EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

r MW
DEPTH SAMPLE UNIFIED VISUAL CLASS.; DENSITY, COLOR, STRENGTH.
(#.) [INTITYPE| 1D [SOIL CLASS. PLASTICITY, CONDITION, ETC.
= O.€ Fr Aiwwiiac (79/60/4—) coveL Lym
= < o.§ Er 10 2.5 Fr ranines. Sanmd,
'y Siry Sand ‘
; XL 2.5 pr o S0P SUME
Cosses .0 mr yo 700 Fr(t)
e Mo Grrounld wArer EncovnyBl sl
S sampurs € 10 FT nERVAL
s
I T
PR B ' . ! "é
T R o N\ HCE
] ‘!,
Lu’\ld gy mubooad b
COMMENTS:
SAMPLE TYPE

B - Undisturbec Block Sample

D ~ Disturbed Bula Sample

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

FIGURE 14.4.1-3



S)MK-FERGUSON COMPANY

A MORAISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# __ /8

LOCATION: N_/7Zz0 E Z/95

TAC TEST PIT: YES NO X

CDH SAMPLES TO BE TAKEN BY MK-F/CWMFES: YES NO X
SURFACE ELEVATION: _ 7446. 0

DEPTH OF TAILINGS/COBBLES INTERFACE: __S.0 Fr

DEPTH OF GROUNDWATER: _Ah (Loyuip warsh  Entcounysh &0
SAMPLE INTERVAL: _.$ ﬁa_qg_r.‘;__ﬁ /0 fgr ZAlJERVAL

COMMENTS:

SIGNATURE: _ﬁf_#__ DATE:_7¢ /:/f-g.L
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ATTACHMENT 1 (Page 1 of 2)

|

SITE 1D: .éllb.l&"

T, COBS ENGIERING GROUP INC.

\

LAY
SOIL SAMPLE INVENTORY

LOCATION

(BORING) m:_'.}.'a&:‘*,‘

DATE: ﬁll/,m‘/m/ FIELD REP.: _l/_’fr-nla‘l 2. Caousch
=
SAMPLE LD. DEPTH INT. SAMPLE 1.D. DEPTH INT.
oe L-1'
Ik & -9’
ah G-
. P _
0h s Y- 12!
17 lZ./' 2 )

[ad
- -
- ™ f\Y“‘\' \‘?'

IR
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< )JMK-FERGUSON COMPANY

7 AMCARISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT#: __ /9

' LOCATION: N 2940 E /6LoO

TAC TEST PIT: YES_ X NO

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

SURFACE ELEVATION: _7465.2. &
DEPTH OF TAILINGS/COBBLES INTERFACE: & 7 =r 1—%‘7’&“

DEPTH OF GROUNDWATER: __ /Z £~
SAMPLE INTERVAL: & gumpres (P /.Opr sayEliAt

COMMENTS:

SIGNATURE: ,-47, Jl_ﬂ DATE: /Z;/’;/L'_z_.
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JE ===

TEST PIT LOG

Page ' ,of /
Moy —To| .

LOCATION MAP:

A
N
=

SITE 1D \g/  LocaTiON 1D:JACS
APPROX..SITE COORDINATES (
.-}M E a’»%

N
GROUND ELEV. (FT. MSL)
/= 1)~ G

DATE EXCAVATED:

BACKHOLE TYPE: r’ )77/ 2P '

CONTRACTOR: p

FIELD REP: WAV

REHAB. DATE: %JM
GROUNDWATER LE

TIMEIDEPTH (ft)/EST. FLOW (GAL/MIN)

——

DATE

LOCATION DESCRIF
SITE CONDITION

7/

TION

4 7%

VL A

> /' s AT

DENSITY, COLOR, STRENGTH.

DEPTH __§_APA UNIFIED VISUAL CLASS.:
(42.) INT TYPE 10 1SOIL CLASS PLAST!C!TY CONDITION C.
e Ol VIR Y 7’5 Al) LT 217/7 ] / ?;""
AR A/.aw/‘) PV 7 z/?// b 2 f s
| SMsy) N\t -&
3 sop A 72 s',’/ ot y £t/ 544/
Z&W// ;/'o/// 1ose //;b
&I 7%///7)' M//
4 5 ol el //// rf ? /f/‘f /‘/ "’ 7],
” Ly, ,/4/»4,0 fz//7; 77,54 ;w‘/w/
~ G /.
lr o
HE P 4P A roccl, yery .w(y/ /w/ y
Y N L T4 ol Mo 7
. j G 7 W’
M .
"
e N (\r\r'\'\‘
e PN G
7 A T bt
[COMMENTS:

77 VM/JU_ZT/' 4L =

Z 7 SAMPLE TYPE

4

(!

8 - Undisturbed Blork Sample

D - Disturbed Bula Sample




U‘PMSWGRWPM

LOCATION MAP:

A
Pad) APPROX 5ma COORDINATES 1)
N

TEST PIT LOG | Pagetof |
SITE 1D: a4l LOCATION 1D: TRC =2

GROUND ELEV. (FT. MSL)

DATE EXCAVATED: )/ /%:—

BACKHOLE TYPE. Chn Ngersr 12D

CONTRACTOR:

FIELD REP: o-rrm._r_e_rél Fapusch

REHAB. DATE:

e —————————————————————

GROUNDWATER LEVELS

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

LOCATION DESCRIPTION _$a: 5% (2 &g
SITE CONDITION
"DEPTH |_SAMPLE UNIFIED ViSUAL CLASS.: DENSITY, COLOR, STRENGTH.
(tt) [INTITYPE| ID [SOIL CLASS. PLASTICITY, CONDITION, ETC.
[} . ’
Mis) | Sod, wse 14 baur M”}/f
;;j ‘é‘cllﬁjf/ﬁ'm& s, Mo st
i) ..
| cCL- jwzj[;
|
_1puit | ot
. h— ————n—-——"" b .
t C;f’ Codble 5, 3(0_;(((5, @/t'f(j) 6:;0/1,. :zf’ IV"[C \&P
; %%3 9
) sl it e N S I an R ehy "{
Lol wanssfau e wid \G L wuz

[COMMENTS:

SAMPLE

TYPE

D - Disturbed Bul«x Sample

B - Undisturbed Blork Ssample

SEG-AL-ENR=T (/A7)

* ETRIRE 14 4 1.7
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, oressrans

SOIL SAMPLE INVENTORY

LOCATION
(BORING) ID: IR 2

SITE m:.(;’dlﬁlo/

DATE: Lo [T

FIELD REP.: K&n_b_t/_ﬁ’i@ soh

SAMPLE I.D.
|
go?’-
2073
oey

DEPTH INT. SAMPLE I.D. DEPTH INT.

_eis’

15-11"
)y 7- 18

4




_@ MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

I
COBBLES-TO-FINE TEST PIT DATA

TEST PIT # __20
'LOCATION: N__ZZ8e E_Zooo

TAC TEST PIT: 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: /SO0 £r

DEFTH OF GROUNDWATER: % /7 gr v /8fr

I SAMPLE INTERVAL: Suek 5Mf¥3' € BrFr vro ISFr
3 sampss € ler snreavAt

| COMMENTS:




! ALSUAYI tant CrERAIORS

TEST PIT LOG Pﬁg‘e‘lof L
LOCATION MAP: A | SITE 1ID: _GLA&! _ LOocATION ID: -

N
ey APPRQX SITE COORDlNATEs (1t
ey Ypry

enoum: ELEV. (FT. MSL)
DATE EXCAVATED: /= 10~ G

BACKHOLE TYPE: e =&/ |
CONTRACTOR: =5 .
FIELD aEP:_&mM:

REHAB. DATE: Lold= L

_GROUNDWATER LEVELS
[DATE|TIME|DEPTH (UD)]EST. FLOW (GAL/MIN)

 ——

e

LOCATION DESCRIPTION VL2270 W7 AT /%gim,

SITE CONDITION : =
o%f»:'gn SAMP UNIFIED VISUAL CLASS.: DENSITY, COLOR, STRENGTH |

—]

TYPE] TDISOIL cuss"’ﬂf/éﬁr PLASTICITY, CONDJTION, ETC.
L%_ﬂf_; s Sl 7;(
I3 ”'/‘ é,ﬂ kﬁ/‘d{l’fj ,4&/;/ yzdeé:ﬂf’/ 4 y// /
L oYy 5’/‘4” zaﬂ/// bt abhey
Y 177! Y e/y/ //67/"@
7S brewn, .r ,;W 7 % W Z
b w!/h A /ﬁ') 7D 2
Aerz v
r [ //IM‘ /vt/ ﬂmp W L2
(/] [{/f/‘/‘ Enry yes7 // ? 0
Y
,1////// ‘AN

—] " 17) somple
» 8 it Fo?

w/// V2

W """'”": Q‘;u"}:ﬂf

<2 eeﬁ'

. b
) \‘& uk\i“u'\‘h o

La“d

0

OMMENTS:
5 ~ — ; SAMPLE TYPE

7 /Z 7= Y x B - Undisturbed Blork Sample

D - Di “
=5 /f sturbed Bul« Sample
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JACOBS ENGINEERING GROUP INC.

| ALSUSt pu erensnOns

TEST PIT LOG

Page[ of £

5
&~

LOCATION MAP:

SITE I1D: Rl LOCATION I1D: TOC. |
APPROX. SITE COORDINATES ({t)
N 24D E

GROUND ELEV. (FT. MSL)
DATE EXCAVATED: ////nfon
BACKHOLE TYPE:

CONTRACTOH
Krmis £ FoTh

FIELD REP:
DATE:

REHAB.
GR&UNDWA’!ER LEVELS

DATE|TIMEIDEPTH (ft) EST. FLOW (GAL/MIN)

LOCATION DESCRIPTION
SITE CONDITION

Y EM;’»ﬁ-wJ FF

DEPTH AMPLE UNIFIED VISUAL CLASS.: DENSITY, COLO T TH.
(tt.) [TNTITYPE] ID ISOIL CLASS. PLASTICITY, co?m?‘gﬁf%?rg.
§ n L GMIaP [, Topsil
] ool | '
2 erL Cc‘“:k' ('n vel, 5""’"}7 S""t/', “S)
.%‘ _m:&__z Lai ﬁVVWﬂ ~5/ﬁ”/7 st €5¢ % eokh#
il v 191 emple 6) e PCile
v aNO Gl s ég o p[/j :
D’*"v’ al 2 35 £t f;o’o‘ ints ,n’r/ﬁwh
GO LW bl
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INEORE L
LN
COMMENTS:
SAMPLE TYPE
B = Undgisturbed Blork Sample
D - Disturbed Bulx Sample
JEG-AL =NA-T (R/87) \

CYrUIDE YA A 1.7
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JE‘ M@SWWNC

SOIL SAMPLE INVENTORY

LOCATION
ON . e -

2
siTe 10: CUNC | (BORING) ID: =
DATE: /{//Of‘ﬁ FIELD REP.:
SAMPLE 1.D. DEPTH INT. SAMPLE 1.D. DEPTH INT.
nlad . -3
~OY 3- 4
0204 4y-9
- -
e
5 e . ‘_\#Qgéz‘
- - SRS
e e W
r" "'I I ‘.“-.4.“\“‘
\ 8 [*Y




$)MK-FERGUSON COMPANY

A MORARISON KNUDSEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TesteT e 2/
LOCATION: N__Z2410 E_Z390

TAC TEST PIT: YES_X_ NO____

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

SURFACE ELEVATION: _ 244, . 7

DEPTH OF TAILINGS/COBBLES INTERFACE: 44 LdiliallS , ALl CoB8LES
DEPTH OF GROUNDWATER: __ &4 »r

SAMPLE INTERVALS Sapmewsy @ approx  /-0pr swysesas Zrr 1o 7pr,

COMMENTS:




i JACOBS ENGINEERING GROUP INC.
J | GAMSVEsNe ArEANSEA
| " TEST PIT LOG Page__of
MEF TT

LOCATION MAP:

A | SITE 1D: A LOCATION 1D: JAc—S
N | APPROX. SITE cooaomexres (1)
N

GROUND ELEV. (FT. MSL) __2¢e=s. 5—_
DATE EXCAVATED: 7
BACKHOLE TYPE: (ud 23<

CONTRACTORZ' E;,

FIELD REP:
DATE:

REHAB.
GROUNDWATER LEVELS
EIDEPTH (ft)[EST. FLOW (GAL/MIN) |

DATEITIM

LOCATION DESCRIPTION
SITE CONDITION

g bt Stk o

—gﬁA —tgl

AJRnan o

]

" OEPTH =] UNIFIED | VISUA A ENSITY, o:.oa STRENGTH,
(#.) YPE| ID. sou. CLASS. PLASTIC!TY CONDITION, ETC,
L, Lol ermggv'/ 1
5"&{3“ Sﬂ.rd Anu)m,u,ej /i ]‘M' browom ‘w/vijs
s
. j ﬂl- T
Py }75@ Slines, 944 ﬂ5

19

7

w;;s /5ubsc.-c"l i fae 69137

¢oq ‘fm/i/}  Cechbles, Znds, brewn meist
g" (cohdbles % i J 6,,,,,9"_.,4. ““""‘j
- ® bu/nlersp 77
ek talole ak (4,8
nomnrYT
r“mm-“ F"FMH. ‘i\,....’i
[f;b“ No g faidtimes ~ .“-,4._-\3 he
COMMENTS:

SAMPLE TYPE

B - Undisturbed Biork Sample

D - Disturbed Buylx Sample




ATTACHMENT 1 (Page 1 o1 <)

.

JE IACOBS ENGREERNG GROUP NG

SOIL SAMPLE INVENTORY

. LOCATION
SITE m:_gr{ﬂ_bj\ ‘SORING) 1D: JoC =S
DATE: ‘L‘! (=) FIELD REP.: _Kpgn | duspusihes
SAMPLE 1D, DEPTH INT. SAMPLE 1.D. DEPTH INT.
S -9 —
Nt ‘l.ﬂ — - -
. S S M- 14 —
Jed 14 - it/ B _
%o 718! He _
M M' a— a———
007 - - _19-320 — _ _
- r
" ‘- = ‘\5“'
: p"."' ey
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$)MK-FERGUSON COMPANY

A MORRISON RNUDBEN SOMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# ___Z2Z
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: _ 7464 S~
DEPTH OF TAILINGS/COBBLES INTERFACE: /3 zr

DEPTH OF GROUNDWATER: /9.0 »r
SAMPLE INTERVAL: _7 _Sumouds & Apptox. [.OFr jaysavAL

COMMENTS:

SIGNATURE: A DATE: _¢2/20 /b3




"J"E"! JACOBS ENGINEERING GROUP INC.

' ALMASA Fans OPuRaS BNy
)

TEST PIT LOG pagezof

"LOCATION MAP:

N
=

“-F 23
sITE 10: LN LOCATION m (z

APPROX. SITE COORDINATES ({1t

N /Qi E é%, 7
GROUND ELEV. (FT. MSL) _ zéa;.g '
DATE EXCAVATED: (()= 7 A

BACKHOLE TYPE:
CONTRACTOR;
FIELD REP:
REHAB. DATE: Lf= Lt

~ GROUNDWATER LEVEL
DATE|TIMEIDEPTH (1D]EST. FLOW (GAL/MIN)

SITE CONDITION

UNIFIED

-

—E—%TS‘H ﬁ‘# = JNTFIED T SLASS.: gfﬁ:ﬂ&&?'&%ﬁﬁW
oF % MIW
= f"’///”m braco wois? 7
g QJZT{_ fa/o//w/%/.y% Q/’/& )
0 \ oo I3 shalor relrtisr Yo 7THC
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il wATer e 7 terro/F BT
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” +F7. { 4
et QN
| N— "P ,..-g.(?\---, ™ | - \;.‘u\"f“‘l A
“\,‘,,.,g,uw.
COMMENTS:

SAMPLE TYPE

B8 - Undisturbed Blork Sample

D - Disturbed Bulk Sample




TJACOBSWGROUPNC.

| ALUsMres Srmaneus

LOCATION MAP:

TEST PIT LOG Page Lof 1

2] siTE I0; S LOCATION ID: -2
APPROX. SITE oonomn S

= N 30 c 5. éb” ,
eaouuo ELEV. (FT. SL .
DATE EXCAVATED: J// 2
BACKHOLE TYPE: <
CONTRACTOR:
FIELD REP: _<7Znkea £ ouae b
REHAB. DATE:

GAOUNDWATER LEVELS
DATE|TIMEIDEPTH (f1)]EST, FLOW (GAL/MIN)

———

LOCATION DESCRIPTION
SITE CONDITION

3?-‘. /.4“ ﬂ,lc tff,n

[ DEFPTH : [ UNIFIED VISUAL C ] .
(11.) Ll'ﬁ#“%%fj_i‘lsom CLASS. A PLrsvuc:?eoé%?qms'ng%?‘%?g.
= aie|e C&‘bbk’ érav(l 5 ) Dok Ervwm
L= ool ».Lja-umm& A D)
_locly eaic in Cobble s from TRC-I
% ) /55 '/3; @ 2 {}
¥ Sl comes wet at 4’
Weler Tbe & S6t
A
W LT A
T S e
N EERRSVIYS e
."1." ‘."‘ ;b:‘k\]'\awﬁe
\wss
COMMENTS:

SAMPLE TYPE

@ - Undisturbed Blorck Sampie

D - Disturbed Bulsx Sample




ATTACHANENT 1 (Page 1 of 2)

siTE 1D: SUN D!

T:JﬁCOBS”B%%_EERNGGROUPNC.

—

SOIL SAMPLE INVENTORY

DATE: L. l{'ﬂ/,”b

LOCATION

(BORING) 1D: EE- =

FIELD REP.: B Popysch |/ Monke

SAMPLE I1.D.
0]8]
__Q.C.L_—-

(“-.r.'\'s
pcd

DEPTH INT.

SAMPLE I.D. DEPTH INT.




- MK-FERGUSON COMPANY

A MORRISON KNUDBEN COMPANY

COBBLES-TO-FINE TEST PIT DATA

TESTPIT# __ Z3
'LOCATION: N__ /730 g Z#c°

TAC TEST PIT: YES X NO

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

SURFACE ELEVATION: _7(42-9

DEPTH OF TAILINGS/COBBLES INTERFACE: aé HUivles ALt CoT8LE

DEPTH OF GROUNDWATER: __ 5.0 £

SAMPLE INTERVAL: _ < _54mpuss @ /.0 f7 suyeavat Frem Z.0 sr

e 6.0rr
COMMENTS: |
Eé;_;’,’.gggb ;ﬁr P

SIGNATURE:A_&_—___:____ DATE: /z’//ﬁ /0 Z
/ 7

e ?‘p
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SIEVE ANALYSIS AND SUMMARY OF RADIOLOGICAL
MEASUREMENTS: COMPOSITE COBBLY SOIL SAMPLES
COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992



Do(&g Gtm@a&z,‘_

-‘ENGINEERS
AND
CONSTRUCTORS

MK-FERGUSON COMPANY

A MORAISON KNUDSEN COMPANY

HEADOQUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND, OHIO U.SA. 44114

PHONE. (216) §23-8600/ TELEX: 9885842 . REPLY TO: ::J:gafsg gs;‘m"
CONTRACTOR-UMTRA PROJECT
PO. 80X 9138
_ ALBUGUERCUE, NEW MEXICO U.8.A. 87119
February 2, 1993 ' 93-3050-097
TH s- 868
Mr. Steve Hamp Cawnleem YHe-25¢]
DOE Site Manager Tirner TH46-25389
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: 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.

I1f you have any questions or comments, please contact Bob Hindman at 246-2557.

Sincerely,

VGl e

C. R. Spencer
Construction Engineering Manager

CRS/RCH/mno
Attachment
ce: w/attachment:

W. Naugle, CDH
‘J. McBee, TAC/UMTRA

0723R2



@ CWM Federal Environmentsgl Services, Inc,

DATE: Jan. 20, 1993
TO: Jim Tumer LOCATION: Albuquerque
FROM: Ron Jacobs O /t” CD:‘;' 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
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COBBLES TO FINES CALCULATION SHEET

Sheet

Date: _/// /4ﬁ ?—‘

3m=_3££2,[ﬁ_“_i_7
sample/Grid 1.D. 25t .1 & |

“ines | Cobbles Moisture Content Fines
vt. Sample Wt. Sample .
 ucker 27: 95 & Bucker 52.83 wer We. Sample/Pan 22287
Wt. Bucket L ‘z i = Wt. Bucket _2, Z 2’_ Dry Wt. Sampie/Pan é_i@_&&_
Wt Sample I3.H/Y Wt. Sample _3 L # | Tare Wt. Pan .Li.«.&i_
Adjusted . A0 Adjusted L ad- We. Water® _%2__&_";,
Sry Wt.iM ) _14.92 Dry Wt.M, . )** S&.84 ~| wt. soi** J"—T&;ﬁ
‘ Parcent Water(*/**) _ 1.2 —

Wi, Sampie x (1 - % water)
Wt. Sampie x (1-.018)

¢ Adjusted Dry W1, of the Fines =
ve Adjusted Dry Wt. of the Cobbles =

Mass Partition funczion (f) = Myes/Mess = _3.-17
Radiclogical .. *'Ra #°Th B2Th
Cobbies — .
On-Site Analysis .| | * 0.9
Fines .o N/A .

(Cecs

L X 2 2

ﬁn” - ) o 0 .
(Cepa 40 75 L7

Buik Radionuclide L.09 #| 30Y3 /.7
Coancentration

#2 | ﬂ.\%
(Cs) 33
#22 u,\ g i Q‘i\\’
w | unning AVE.)
A tor Test Phs or Runzinc AVE.)
LL& ' * ftmk ::‘;VQ»J"- 4"‘“/{(‘3 voth

entiafonts le lod, n'u/l:

© Inmist;

** initial Correctad; ’
# Using Vendor;

#¢ Using intial Corrected;

2%Ra Correction Facror:

Vendor Analysis ) ] . |

Date:

Reviewed By: _
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COBBLES TO FINES CALCULATION SHEET

Shest of

Date: _1\\ mlg -

it@s (=i 8 ‘.2{\&‘(\

imple/Grid 1.D. TEGT a2

ines Cobtles Moisture Content Fines
t. Sample Wt. Sample .

& Bucket _1S. 7T & Bucket _ 72,5 | werwe. Sample/Pan _GlLS3.
T Bucket __\ T Wt, Bucket ___1.72_ | Dry We. Sample/Pan  S99.32
+t. Sample 1, O Wt. Sample __ 2.8 Tare Wt. Pan - e 1 22
djustad 6. ¥ ‘7‘,,4 Adjusted 75,68 Wt Water* _...ll.l—._.
Y Wt. M, ® 2 ;1‘:‘ Dry Wt.(M, ) ** S&=fran| W, Soil®® _5_9’_!4_&

. '1 Percant Water(*/**) 3_0_'&?%_':’

Adjusted Dry Wt. of the Fines =
¢ Adjusted Dry Wt. of the Cobbles =

Wt. Sample x (1 - % watar)
Wt. Sampie x (1 -.015)

1ass Partition function (f) = MyoMepe = _ 459
Radiological ~ **Ra 2oTH BITh
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cotbies 0 - .
(Csad o9 3 X r o~
On-Site Analysis /. L . 0.5
Fines . N/A
(c<u) .
[ X X )
Vendor Analysis 7
Fines / 2
(c<“) /‘ J /'
Bulk Radionuctide 2.30 #| s.26 l. &~
Concsntration |
(Cy 2
dad x>
intial; ¢* Intial Carrected; *¢* 20 day (N/A for Test Pt or Rwln‘;?AVEJ
Using Vendor;  ## Using Initial Correcad; ##8 Using 20 day (N/A for Test thrs SeRunning AVE.)

117

®Ra Caorreczion Faczor:

ieviewed By: Date:

.
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@ C'WM Pederal Environmental Services, Ine.

lite: 3 0 5

ample/Grid 1.D.

ﬂ; "'%ﬂ |
Gesl yi7 #3

COBBLES TO FINES CALCULATION SHE=T

Shest

////J/ﬁ‘b

Dates:

ines
t. Sample

>
& Bucket ..2.2_'1{.2__

Cobbles
Wt. Sample

Moisture Contant Fines

Wet Wt. Sample/Pan f_m

ft. Bucket _ 2.0 Dry Wt. Sample/Pan 96, /2.
s Sample  _30.41 _  |we Sample _/ Tare Wt. Pan NN~
djusted 2%ed .| Adjusted Wt Water® 43,68
v WeM 1 BT oy Wi, e 10319 we. soii* 2229

& Bucket _12%5_’__
Wt. Bucket _3 7

Percant Water(®/**) _3_:_‘_.:_

Adjusted Dry W1, of the Fines = Wt. Sample x (1 - % water)
* Adjysted Dry Wt. of the Cobbles = Wwt. Sample x (1 -.015)
dass Partition function (f) = Mys/Megy = ._-lﬂ l
Radiological - ™*Ra 2oTh BT
: Analysis (pCi/g) (pCl/g) (pCi/g) COMMENTS
Cobbles
(Cyad) /. J A ? . J
On-Site Analysis / 8 ¢ ]. O
Fines .o N/A
. (Cead) : ) ' Co
[ XL X 4
Vendor Analysis |
Fines . -
(Cesa) 2.6 /150 6. 7
Buik Radionuclide .79 #| 59.58 3.317
Concsntration : Y"t'}‘\a
(Cy) udd g 93 @
#22 ﬁ A 'ﬁ\ 1)

** |nitisl Corrected; VtN/'

#¢ Using inital Corrected;

ooe zo

Initisl;
Using Vendor; #9¢ Using

®Ra Carrection Factor: __2.00

‘eviewed By: _ Date:
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COBBLES TO FINES CALCULATION SHEET

Sita: _ﬁ_ﬂ%fk‘“’\ Sheet of
sampercia 0. |23 B & 2 oww: 14 ]12]7 =
Fines Cobbles Moisture Content Fines
Nt Sample - Wt. Sample . (" 2
& Bucket .ZML. & Bucker 0 i(/ & Waet Wt, Sample/Pan %
‘Wt. Bucket Jf 2 7 Wt. Bucket ‘ 252 : Dry Wt, Sample/Pan - :
Nt Sample 3. 0L wt. Sample _ 20 7.1 (s | Tara Wt. Pan 7LF_LZ_3_
Adjusted 34,06 75 | Adjusted Wt. Water® 430
Sy Wt.(Mpe)® 251 Dy Wi (M, . ** 0SS5 W, Sail® ® 23196
Percant Water(*/**) __&. | <

¢ Adjusted Dry Wt. of the Fines =

Wt. Sample x (1 - % water)

' 2®Ra Carrection Factor:

2.4y

r 3

*¢ Adjustad Dry Wt. of the Cobbles = Wt. Sample x (1 -.018) |
Mass Partition function (f) = My,lMepe = _3./0
Radiclogical Ry #oth Ban |
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cobbles
(c;u) / A 3. 7 0! 3
Cn-Site Analysis o.9 o.7
Fines - oo N/A J
(Cesdl ‘
[ X X J
Vendor Analysis
Fines 2.2 .
Cord 87 0.8
Bulk Radionuclide 49 #] 49K 0.9
Concsntration ' ‘
(Cy # »F‘tﬂﬂ
_eert (Lvet |
¢ inrtias; ** Initiai Corrected: ¢ee 20 an Test Pit M&nninq AVE.)
# Usng Vendor; #¢ Using Initial Corrected: &q&tﬁ dﬁnm‘ﬁr Test Pits or Running AVE.)
. ) \“b: é‘

Reviewed By:

.

Date:
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COBBLES TO FINES CALCULATION SHEET

Sheet of e
Date: __{2//3 /62

nes . Cobbles Moisturs Content Fines
t. Sample Wt. Sample .

& Bucket 4/‘2 : 90 & Bucket 79 . / _2 Wat Wt. Sample/Pan
t. Buckst ) Wt. Bucket Dry Wt, Sample/Pan
t. Sample 4116 Wt. Sample Tare Wt. Pan
fjusted . | Adjusted Wt. Water®
yWiM g 248k~ Bry WM, 1** 2.4, 30 wt. soiie*

- Percant Water(®/**)

Adjusted Dry W1, of the Fines =
* Adjusted Dry Wt. of the Cobbles =

Wt. Sample x (1 - % water)
Wt. Sample x (1 -.018)

l

ass Partition function (f) = MyydMepe = 2. 15
Radiolcgical ~ 3%Rg BOTh 22Th
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cabbles —
.
(Craa /. 7 A /Q 2.9
On-Sits Analysis ] 8 . 0.9
Fines .e N/A
. (Cepe)
[ X X }
Vendor Analysis . -
Fines 5 0
(Cond 3 /90 2
Bulk Radionuciide 2.4/ #| 76.99 234
Concantration ;;"' . ﬂ @"
(cy \! & e
e N k’(
inttisl; *® initial Corrected; ®e° 20 day & 131 Test Pt or Running AVE,)
Using Vendor; #¢ Using Initial Correctad; " ### Using 20 day (N/A for Test Pits or Running AVE.)

*na Corrsction Factor: .94

'sviewed By: _ | Date: l
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COBBLES TO FINES CALCULATION SHEST

Site 305 /2/ L S Sheet of
ample/Grid 1.D. ,7 <] 7‘ 2 / & Datwe: /)12 2
‘ines Cobbles Moisture Contant Fines
/t. Sample Wt. Sample .

& Bucket 9,4 46 & Bucket Z ' Wet Wt. Sample/Pan m
/t. Bucket J 75 Wt. Bucket Dry Wt, Sample/Pan PR e
/t. Sample  _4 3:"4 565" Wt. Sampie _L 2 7,7/ Tare Wt. Pan .
djusted A48 s | Adjusted Wt. Water® .
¥ WeiM ) ® E2H950 ) oy wem, 00 125,69 e, Sale® 214

Parcant Water(*/**) _13.3 ~
Adjusted Dry Wt, of the Fines = Wt. Sample x (1 - % water)
* Adjustad Dry Wt. of the Cobbies = W1, Sample x (1 -.018)
ass Partition function (f) = MysdMere = 3.5 H
Radiological . B'Re 30Th BTh

Cobbles

(Coed) _ / 8 /& 0.0

On-Site Analysis }.O . ,

Fines .o N/A 0.8

(Cesal ‘

L X X )

Vendor Analysis X

Fines 2.9 gy i

(ccn, 4 e’

Bulk Radionuclide .0 #| 3.0k 0,13 ﬁgg TR

Concsntration m B & A |

(c‘, '# - q RRS "

SR
i Lilguedey |
rtisl ** |nitial Correctad: *** 20 day (N/A for Test Pit or Running AVE.) I
sing Vendor; ## Using Initial Correc:ad; ### Using 20 day (N/A for Test Pits or Running AVE.)

a Correction Facror: 2 9_0_

viewedBy: Date: ____
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COBBLES TO FINES CALCULATION SHEET

ites 205 a Shaet of
sample/Grid 1.D., ﬁ'# & =] Date: 1) /‘L‘L} jf 2
Sines . Cabbles Moisture Content Fines
Nt Sample Wt. Sample .
a
& Bucket iigvz_’__ & Bucket Wet Wt. Sample/Pan ‘_3
Vt. Bucket / L Wt. Bucket Dry Wt. Sampie/Pan
Nt Sample 42,98 Wt Sample __J.! Tara Wt. Pan <
\djusted 40.50 wrs | Adjusted )yx. Water® _Z_...Ls
3y WE.IM () ® 7| Dy Wt My el *® 107 25T W, Soil® NS o6
Percant Water(¢/**) __ 5.2~
* Adjustad Dry Wt, of the Fines = Wt. Sampie x (1 - % water)
e Adjusted Dry Wt. of the Cobbles = Wt. Sample x (1-.018)
~ sMass Partition function (f) & MysMege = 2. 66 '
Radiological .. **Ra #°Th S4Th
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cabbies - '
(Coedl /.7 73 a7 I
On-Site Analysis ), S .S
Fines .o N/A _
(Cesal o
o6d
Vendor Analysis N
Fines 9.0 /20 4
(Cesd | od
Buik Radionuciide 1,47 #| 40:97 /.27 : G :
Concantration 2 ‘@
(Cy) ‘“ 01?\\
#2e 1\
* Initial; ** initisl Carrectad; ¢ee 20 day (N/A tor Test Pt or Running AVE.)
# Using Vendor; #¢ Using Initial Corrected; #8# Using 20 day (N/A for Test Pits or Running AVE.)
2%Ra Carrection Factor: __ 2. &7

Reviewed By: _ Date: I ,
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@ C'WM Pedersl Environmental Services, Ine.

COBBLES TO FINES CALCULATION SHEET

- S Sheet

imple/Grid 1.D. st 7‘ £ g Daw: __ // /12/ 4 =

nes Cobblies Moisture Contant Fines

< Sampie Wt. Sample . |
& Buckst i} £ ) & Bucket g 2 / g Wet Wt. Sample/Pan 4

. Bucket Whe ks Wt Bucket L7 ¢ Ory Wt., Sample/Pan

v Sample _=22.03  |we Samples _83. Tars Wt. Pan _Zﬁ_f:{__‘i_

djusted 3096 s | Adjusted _| we. water® 2803

¥ WEiM ¢ ST T e Dry Wt.(M,.0** 82, 17T we. Sail*e S572¢.2%

Percant Water(*/*¢) _ 4. G~

Adjusted Dry W1, of the Fines =
- ¢ Adjusted Dry Wt. of the Cobbles =

Wt. Sample x (1 - % water)
Wt Sampie x (1 -.018)

““Ra Carreczion Facror:

LY

lass Partition function (f) @ MylMege = _2.20
Radiological ~ #°Ra B0Th BT
Cabbles _
(e .0 %3 0.5 i
On-Site Anaiysis ] * /Y
Fines .o N/A
‘ccu) .
[ X X J
Vendor Analysis
Fines rd Pl / /
./ . ,
(Cep) / & J
Bulk Radionuclide 1,92 # 2.9 . b
Concantration -
(Cs) dd d s @&s‘a ‘i
#23 | 4oy
e oo initial Carrectad; ng (N/A for Test Pit o Running AVE.] |
# Using Vendor: #¢ Using Initial Carrectad; ses Udnq 20 day (N/A for Test Pits or Running AVE.)

‘eviewed By:

Date:
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COBBLES TO FINES CALCULATION SHEET

18 OfO[ Sheest of
ampa./csrid 1D, "7‘” 1 £9 Date: /(] 1)L
‘ines Cobbles Moisture Content Fines

/t. Sample Wt. Sample .

& Bucket _Z_é..i/.L. & Bucket 3 Z‘Q 2 Wet Wt. Sample/Pan M
ft. Bucket 5 O wt. Bucket ___3:90 | Dry wt. Sampie/Pan 2.6
/t. Sample we. Sample _9.3.77 Tare Wt. Pan 4
djustad 0. 59 Adjustad Wt. Water®

Y Wt{M¢,d)* iﬁf_ A Dry We.M, %% G4 3 wt. Sail** .22
Pearcant Water(®/**) _...L_L_."/ g

i

' Using Vendor; #¢ Using initial Correctad: " ### Using 20 day (N/A for Test Pits or Running AVE.)
“Ra Carrection Faczor: 246

Adjusted Dry Wt. of the Fines = Wt Sample x (1 - % water)
* Adjusted Dry Wt, of the Cobbles = Wt. Sample x (1 -.018)
Asss Partition function (f) = Mys/Mege ™= 442 I
Radiological .. P'Rs BOTh B2Th
Analysis (pCi/g) (rCl/g) (pCilg) COMMENTS
Cabbles
(Caed 1o Y7 27 |
On-Site Analysis IR e 0.9
Fines 2.4 o N/A
. (Cesd . '
(X X )
Vendor Analysis -
Fines .. 7 ’ .
(ccny
Bulk Radicnuctide 304 ¢ ‘
Cancantration Py
Gy
#23
incis; ** initial Corrected; eee 20 day (N/A for Test Pit or Running AVE.) |

leviewed By:
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COBBLES TO FiNES CALCULATION SHE=T

Site: ..Zéigﬁ /CL‘LI"’

7 — Sheer of
Sampie/Grid 1.D. __ 7 <4 /4 &/p

Date: __ ¢/ /{/ L2 /52

Fines Cobbles Moisture Content Fines
Nt. Sampie Wt. Sampl '
G —— . p ] .

& Bucket 2 [ < 2 & Buckaet _ 7/ é’ > 6 Wet Wt. Sample/Pan .é_ZZ&/
Mt Bucket - __) )2~ Wt. Bueket E; Dry Wt. Sample/Pan  _S%.3, 54
Vi Sampie .53? 1?,’ Wt. Sample _ 7. 2/, Tare Wt. Pan ..L."_i
\djusted " Adjusted 7512 Wt. Water* J409.30

A - w73 ¢ e *
ry We.(M_,,)* _':\LN'TIJ-,:-zo-ﬂ Dry Wt.(M,,.)** 2o T bowe, Saite e Z45.30
Percent Water(®/**) _2d.0 —

Adjusted Dry Wt. of the Fines =
® Adjusted Dry Wt. of the Cobbles =

Wt Sample x (1- % wazter)
Wt. Sampie x (1 - .018)

lass Partition funczion (f) = MyedM o= 3 143
Radiclogical ~ ¥Ra 29Th BT )
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cobbies ' /2
(Csed) 3/ ~/ rr=
Cn-Site Analysis A o 0. G
Fines oo N/A
(Cesd
L X X )
Vendor Anaiysis
Fines 375
(Cesd)
Buik Radionuciide 3./19 =
Concentration g2
(Ce) hd
idd L
weint; ®* Initial Corrected; ®<* 20 day (N/A for Test Pt or Running AVE.)
mng Vendor: ## Using Inrtial Correczeg: #8# Using 20 day (N/A for Test Pits or Running AVE.)

a Carréc:ion Facror:

_2./3

viewed By: : Date: l
. e e ——————————
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@ C'NM Federal Environmental Servicss, Inc.

COBBLES TO FINES CALCULATION SHEE=T

e__ 3 0.5 LC_U’\

Sheet of
imple/Grid 1.D. (Tes /— r L/ Date: ///j / 2(/?‘ i
1es Cobbles Moisture Centent Fines |
2. Sample , Wt. Sample .

& Bucket 43 7! 3 ‘/ & Bucket 0o 25 Wet Wt. Sample/Pan _é_z_‘;f'l/_z
L. Bucket L7 7 Wt. Bucket 3.é Dry Wt. Sample/Pan _él_z_f_‘s
vSample _ 23,57 |wi sample /0,2 | Tare Wt. Pan T-Nrs
ljusted 4| 37— Adjusted Wt. Water® Sa.22 i

WM ,)* ; Dry Wi.(M, ,)** 102 . 791 Wt. Sail** 5ol .83

Percant Water(*/**) _ 1 1.8«
Adjusted Dry Wt. of the Fines = Wt. Sampie x (1 - % water)
- Adjusted Dry Wt. of the Cobbles = Wt. Sample x (1 -.015) ‘
1ss Partition funczion (f) &= MyedMe = 3 28 |
Radiological *°Ra °Th 2T |

Caobbies . |

(Csed) | 2.0 / ~ ’. 7

On-Site Analysis LO ¢ /L

Fines oo N/A

(Cesd S

[ X X J

Vendor Analysis . "

Fines 2.2 -

(Cou) J6 L5 )

Bulk Radionuclide 2.0 #| 126/ (.04 - _ g"\' .

Concentration P -~ \‘3 Q’\g’\':

< " “ %
233 i g ¥
initial;  ** inntial Corrected; oee 26 $r WsT Pt or Runming AVE.)
Using Vender;  #¢ Using Initis! Corrected: ' ### Usig 20 ‘Gay (N/A for Test Pits or Running AVE.]
*Ra Correczion Faczor: 2. 10
Viewad By MNatas I
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COBBLES TO FINES CALCULATION SHEZT

A {H 30 5() /C-"A_M-
ample/Grid 1.D. 4 _72‘;'# jsl‘f H/Z/

Sheet of

Date: __4//73]9G &
(1

ines 4 3‘7 ] Cobbles Moisture Content Fines
¢, Sample 1 Wt. Sample . ,
& Bucket éﬁtﬁé II//}[‘:Z& Bucket % . 75 Waet Wt. Sample/Pan 5 5 / ¢ 2§
ft. Bucket ] JL/ Wt. Bucket _<, 2 Dry Wt. Sampie/Pan EQZ_{_Z
/t. Sampie 42 . “Z, Wt. Sampie Q 2 1%7/ Tare Wt. Pan LE.3Z ] 5
djusted 3806 s | adjusted Wt Water 4708 =55

y WELIM_,)® T2y

Dry We.M, 000 A 1137

Wt Sail** 44 .85
Parcent Water(®/**) 79_;‘"“@' of

Adjusted Dry Wt. of the Fines = Wt. Sampie x (1 - % water)
* Adjusted Dry Wt. of the Cobbles = Wt. Sample x (1 -.015)
jass Partition funczion (f) = M,,Mepe = __2.39 l
Radiclogical - *°Ra BoTh B2Th
Analysis (DC:/'Q) (DC]/Q) (pCi/g) COMMENTS
Cobbles
/ .7 3’ / ﬂt u//
(Csed
On-Site Analysis 5/ * 0.5
Fines .e N/A
(C s " ' .
L X X J
Vendor Analysis .
Fines 47 6. & 4/
(CC,‘, R
Bulk Radionuclide Lyl #| &7 p.75 272
Concantration 4,19 RN
## . . . -
Inirial; ** inrial Carrected; v 20 day NIA for gt Mt Running AVE.)
'Using Vender;  ## Using Initial Corrected; 249 Using 1K/A for Test Pits or Running AVE.)
“¥Ra Carrection Factor: LS S

Jeviewed By: _ Date: _ l
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) COBBLES TO FINES CALCULATION SHEET
g D2 So / Fun

ample/Grid 1.D. (‘7/46‘/' /)' 7" £ /}

Sheet of
1/11 /2 '/ c2

Date:

“nes Cobbles
/t. Sample ; / Wt. Sample
& Bucket 7 & Bucket
it Bucker __ /.07 Wt. Bucket
v Sample _U2, 94 wt. Sample _{32.38
djusted Adjuszed
Ty We. M ,)® _:.I’_Gl.__ﬂ_/_ Dry Wt.(M, )°**

120.8%

IRYY,

!:50’33U

Mois:ure Content Fines

Adjusted Dry Wt. of the Fines =

* Adjusted Dry W1, of the Cobbies =

Wit. Sampie x (1 - % water)
Wt. Sampile x (1-.015)

Wet Wt. Sample/Pan {[4 ‘?
Dry Wt. Sampie/Pan 49696
Tare Wt. Pan 9
Wt. Water® 4 4§ .’ -
“Wt. Sail**
Percent Water(*/**)
|

Aass Partition funczion (f) = My,dMepe = 331
Radiological 9Ra 2Th B2Th
Analysis (pCi/g) (pCi/g) (pCilg) COMMENTS
Cabbies _
(Cs e 2.0 74 J 6
On-Site Analysis 2.0 ¢ 0. b
Fines .o N/A
(Cead :
[ X X J
Vendor Analysis
Fines 4 2 /6 2
(Ccad) 4
Bulk Radionuctide 1.869 #| L8.6!
Concsantration
(Cy) 2|
v
* initiat; ** initial Correctad; *=< 20 day (N/A forTasi Pit or Running AVE.]
¢ Using dean 8¢ Using intial Correciad; " ### Using 20 day (N/A for Test Pits or Running AVE.)

“*Ra Carrection Factor:

.10

leviewed By:
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COBBLES TO FINES CALCULATION SHEST

ita: 37 SL) / é'm,*‘l, Sheet
ample/Grid 1.0°_[ ¢ Tesd KL E Date: l[ [z zrs’Z—
ines . Cobtles Moisture Content Fines l
/e Sample Wt. Sample

& Buckest .i; o 9 & Bucket 4/ 4/(95 Wet Wt. Sample/Pan .S_Z_S_EJ
/t. Bucket / ) A Wt. Bucket / 7S Dry Wt. Sample/Pan 5493
/t.Sample _53.35 We. Sample _4 3,10 Tare Wt. Pan _,Zb_';_i
diusted 45. ‘/on d"*‘n AdeS‘KQd Wt. Water*® _l‘_.ézj
ry Wt.(M,4)* *= I w7 D Wt. (M, .0 i_ﬂ" 1 "'Wt. Soil** 2,44

" ) | Percant Water(®/**) __Lii: l

Adjusted Dry W1, of the Fines = Wt. Sample x (1 - % water)
* Adjusted Dry Wt. of the Cobbies = Wt, Sample x (1-.015)
Aass Partition function (f) = Mys/Mige = Q.94 '
Radiological . *Ra - BTh B2Th
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cabbies
' , 5
(Csad) | / /J /o A r
Cn-Site Analysis 1.4 e o, 7
Fines oe | NA _
- (Cesa)

| A X J

Vendor Analysis

Fines J 9 /60 :
(Cepd . J A
Bulk Radionuctide 2.74 # 88,77 2.2 3 l.
Concantration
2
(Cy ‘%’ v@;‘ @
P | i F il g
— ** Initisl Carrected; see 20 u} WA for Test Pit o Running AVE.)
! Using Vendor; #¢ Using Initial Correciad; ##¢ Using 20 day (N/A for Test Pits or Running AVE.)

=%Ra Carrection Factor: L£3

Jeviewed By:




« BOAMNEON

. MK-FERGU?ON C'OMPANY R @cwu Federal Environmental Services, Inc.

COBBLES TO FINES CALCULATION SHE=T

its: \,?0 50 / @,}ﬂ_ Sheet of
ample/Grd 1.0, _CTesd P4 # /5 Dece: 1/ /12 /2/92-

“nes Cobbles Moisture Content Fines

/. Sample - Wi, Sample .

& Sucket _)_&.&?__ & Bucket Z 4 I¢ [ Waet Wt. Sample/Pan m
mBucket _2u:Z | wr Bucker 220 Dry Wt. Sampie/Pan 929,96
Ve. Sample 3. 21 Wt. Sample W ks Tare Wt. Pan .07
djusted 34.94 W7° | Adjusted wt. Water® .34

J . -
ry WeM ) * D02 Dry Wt.(M,,)* ¢ L18.0% -1 wt. Sail** M

Percant Water(®/**) f

* Adjusted Dry Wt. of the Cobbles = Wt. Sample x (1 -.018)
Aass Partition function (f) = M,,/Mepe = 343

Radiclogical . *Ra o DT
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS

Cabbl
oot 2.8 L6 | o7

On-Site Analysis A, 41 * 0.3
Fines N/A

(Ccsd

[ X X J

Vendor Analysis
Fines -
(Cea) 7 -

- Adjusted Dry W1, of the Fines = Wt. Sampie x (1 - % water) l

Bulk Radionuctide 2.55 ¢ a2.10
Congsntration .
(Cq) hd
we
g2 é}}" | |
wneziai; ** initial Correctec; eee 2cPdhy (N/A for Test Pit or Running AVE.)
¢ Usng Vendor; #¢ Using Initiai Correctad; - ### Using 20 day (N/A for Test Pits or Running AVE.)

Ra Correction Facors 0. 77

leviewed By: _ Date: l




g MK. FE-\UUSUN COMPANTY
» MORASON ERUOREN C

@ C'NM Eederal Environmenias 3ervices, inc.

COBBLES TO FINES CALCULATION SHEET

Aﬂfﬂ/é& h

jite:

ample/Grid 1.0, _J¢5t |43 /(o

Sheet

Date:

1L/ l_]/-’f' -

‘ines
Vi. Sample
& Bucket LV// rvl'/
Ve Bucket _ 2.3
Nt. Sample HY 1 &
Adjusted
rywniM,ae 4L 6L

Cobbles
Wt. Sample
& Bucket

/40,24

Wt. Bucket

Wit. Sampile
Adjustad

Dry Wt. (M, .0)**

720

134,14~

Moisture Content Fines

Wet Wt. Sample/Pan 4 75.42

Dry Wt. Sampie/Pan -

Tars Wt. Pan
Wt. Water®
Wt Soil**

(Y zl
25.3]
436.0S

Percant Water(*/**) __ S, 82 «

* Adjusted Dry W1, of the Fines =
*¢ Adjusted Dry W1. of the Cobbles =

Wt. Sample x (1 - % water)
Wt. Sample x (1 -.018)

viass Partition funcsion (f) =

My/Meyy = _j‘ ?l ‘2

Radiological ~ ¥Ra #Th B3Th
Analysis (pCi/g) (pCi/g) (pCi/g) COMMENTS
Cobbles |
(Coa e 7 2.7 J
On-Site Analysis VACEE o8
Fines .o N/A
(c‘lt) . .
| X X J
Venaor Analysis
Fines ’? ) ~ pu
(C esa) 77 3.5
Bulk Radionuciide ) BY # /1877 .36 t‘ n
Cancantration : S ‘s \j
(Csl 2 n ;\-“ﬂ R
#24 A
® initial; ®* |nitial Carrec:ag; e 2 (N/A for Test Pit or Running AVE.)
# Using Vendor; ## Using Inrtial Correciad; ### Using 20 day (N/A for Test Pits or Running AVE.)

=P®Ra Correction Faczor:

173

Reviewed By: _

Date:




@ QAK-FERGU§°N C'CMPANY @ C'WM Bederal Environmental Iunms. Ine.

COBBLES TO FINES CALCULATION SHEET

18 ;;09 / L Sheet of
;ample/Grid 1. ! Test 2 4/ 7 Dats: /{// 2,/ g2
‘ines . Cobbles Moisture Content Fines
Jt. Sample Wt. Sample .
& Bucket 2643 & Bucket _&‘L_Q_‘_’__ Wet Wt. Sample/Pan Loz
ft. Bucket LS Wt. Bucket _ A ¢J 3 Dry Wt. Ssmpie/Pan 7 2

vi Sample  _200 LA | we sampie B 1. G1 Tare Wt. Pan L85

“*Ra Correczion Facor: __/. }_Q/

djusted Adjusted Wt. Water® B8
oy WM 21937 | o e, e 66,79+ we, saitee L4550
Percant Water(*/*%) __1 7. R«
* Adjusted Dry Wt. of the Fines = Wt Sampie x (1 - % water)
* Adjusted Dry Wt. of the Cobbles = Wt Sample x (1-.018)
Vass Partition function (f) = MyeeMege = 3. L8 l
Radiclogical . **Ra 2°Th B2Th |
Analysis (pCi/g) (pCi/g) (pCl/Q) CCMMENTS
Cobbles
(Cyed) _ <. § 71 e l
On-Site Analysis 2.3 0.5
Fines . N/A
(Cesd . '
[ X X J
- Vendor Analysis ; ’
Fil"l.S 3 / P74
(C¢’l’ ' ’ ? A f
Bulk Radionuctide 18 #| 4139 /&4 of OF
Concantration Py | . ~ e‘u ﬂ “.
& 1Ry Ll
#37
* initial; ** initisl Correctsd: ®** 20 dsy (N/A for Test Pt or Running AVE.)
# Using Vendor; #¢# Using Initial Corrected: 809 Using 20 day (N/A for Test Mrs or Running AVE.)

Reviewed By: _ Date:
W




™ MK-FERGUSON COMPANY

A GOAME0N LRUDSLN CONPANY

———

@cwu Federal Environmental Services, Inc.

s

COBBLES TO FINES CALCULATION SHEET

ditee

aamplc/Grid 1.D.

Z%:#— 2 2,2

Sheet of

/////z[/ g

Date:

“ines
Nt. Sample

& Bucket j[‘/. 0

Mt Bucket __ /. [z/
Nt Sample \

\djusted .
Sy WM, 29,39

Cobbles
s 2::‘:.‘:/_;4_.5224

Wt. Bucket _ 2. .
wt. Sample _132.80
Adjusted

Dry Wt.IM, 0 13].50T

Moisture Content Fines

Wet Wt. Sample/Pan
Dry Wt. Sample/Pan
Tare Wt. Pan

Wt. Water®

Wt. Soil*®

Percent Water(*/*%) __ 1. |«

* Adjusted Dry Wt. of the Fines = Wt. Sample x (1 - % water)
*¢ Adjusted Dry Wt. of the Cobbles = Wt, Sample x (1-.018)
Mass Partition function (f) = M,,iMege = 3,34 l
Radiological 32%Ra 330Th [2Th
Analysis (pCl/g) (pCi/g) (pCi/g) COMMENTS
Cobbles
(Csed 2./ &/ 2,0 !
On-Site Analysis 3 * O 8
Fines ] .o N/A
(Cesd) '
[ X X}
Vendor Analysis
Fines 6.7 190 3
(Cerd :
Bulk Radionuclide 3./ #| Be.85| 3.+ -
Concentration Py ettt
(Cy) oy A Al @ N
#324 e B ‘\* L
* Initial; ** Initial Corrected; ooo w "ﬂw y#84/br Aunning AVE.)
# Using Vendor; #¢ Using Initial Corrected; 20 ‘Nt iy’ (N/A tor Test Pits or Running AVE.)
ORa Correction Factor: __d. /&

Reviewed By: Date: l




) MK-FERGUSON COMPANY

——

@ CWM Federal Environmental Servicss, Ine.

COBBLES TO FINES CALCULATION SHEET

ntl: .@4&.}.@

ample/Grid 1.0 Jesr rSeciwe\oy

Sheet

of

Date: 1A\ 11\

nes.
/t. Sample
& Bucket 2253
/t Buckst __2.12
V. Sample f .
2.83

djusted

urs
iy We.(M cpa)® :&sﬂb-_'."”

Cobbles

Wi. Sample
& Bucket \22 21

Wt. Bucket :ﬁ
2

Wt. Sampie
Adjustad

Dry Wt.(M,,.)*¢ Mﬂ

Dry Wt. Sampie/Pan
Tare Wt. Pan
wt. Water®
Wt. Soil**
Percant Water{®/**) /0.8

44.0!

Moisture Content Fines

Waet Wt. Sample/Pan €27 &/~

[

L

' Adjustad Dry Wt. of the Fines =
* Adjusted Dry W1, of the Cobbles =

Wi, Sample x (1
Wt. Sample x (1-.018)

- % water)

Aass Partition funczion (f) =

Mys/Megs = 4, Q‘{

Radiological 229Ra 30Th [Ty
Cobbies
(Caad) 4.4 22 |- 27
On-Site Analysis 3. * 1)
Fines . N/A
(Cesdl
L X X J
Vendor Analysis .
Fines 3.9 V74 23
(CCUC) . —
Bulk Radionuctide 2.4 #| 4891 3.37 V
Concsntration Py n \ﬂ
(Cy) , @Qﬂ \‘_Q‘ L%
#22 FICK Wew
® inftia; ®* |nitial Corrected; oo 20 day (N/A for Test Pit or Running AVE.)
# Using Vendor; #¢ Usir» Inrtial Corrected; #¢¢ Using 20 day (N/A for Test Pits or Running AVE.)

Z%Ra Correction Factor:

103

Seviewed By: _

Déte:

—
- |
|
1
|
J
I
|




ANNOSLN COmPMNY

SO ININT e (W W W I Wt b e
yam

w CXTNU N (D TF TS ITESTITIIL I TR T TR T T TR

COBBLES TO FINES CALCULATION SHEET

i’ 18] Sheet of

ample/Grid 1.0, Tess ey ™= 20 Date: W\ \$\2o

ines Cobbles Moisturs Content Fines

/t. Sample Wt. Sample . LV HAY
& Bucker 3420 & Bucket _§ M\ Waet Wt. Sample/Pan ﬁhj.i

/. Buckst .14..\.&__. Wt. Bucket 3 u% Ory Wt. Sample/Pan M

/t. Sample L wt. Sample __90 .93 | Tare We. Pan )

djusted Adjustad Wt. Water® o

WM 28069 | oy wem, 00 89,57 | we soitee 78, 32

Parcant Water(*/**) __/0.S

Adjusted Dry Wt, of the Fines =
* Adjustad Dry Wt, of the Cobbles =

Wt. Sample x (1 - % water)
Wt. Sample x (1 -.018)

fass Partition func:ion (f) &=

Mysu/Mepe = .,M‘

Radiclogical - 'Ra #°Th B3Th
Analysis (pCi/g) (pClig) (pCiig) COMMENTS
Cobbles a .- o v
(Coadl A 7 7R 27 | J
On-Site Analysis 3.6
Fines oo N/A 1.0
(Cesd) ‘ S
XX /
Vendor Analysis '
fines .
(Cesd) 7 J’- 270 /&
Bulk Radionuciide 508 &) 15376 2.0 :
?g‘?camﬂon 22 n ' ‘ y.\a QM’" e
pae IB‘HF@QMA'HQN St b
initial; ** |nitial Corrected; *** 20 day (N/A for Test Pit or Running AVE.)
' Using Vcndur; #¢ Using Initial Carrected; #4# Using 20 day (N/A for Test Pits or Running AVE.)
®*Ra Correction Factor: 2 08

leviewed By:

N
.

e AM AAN



R MK-FERGUSCN COMPANY

@ C'AM Federal Environmental Services, Ine.

ite: .f:LLALlECSﬂ

COBBLES TO FINES CALCULATION SHEET

Sample/Grid 1.D. BT =T 2

Shest of
Date: \\-\"n-Li™

ines . Cobbles Moisture Content Fines
. Sample Wi, Sampie .
&Bucket 2A&ls & Buckst \RR.SS | wet we. Sample/Pan  £1ES
. Bucket _\:0\Zm | Wt Bucket __R.8< | Dry Wt. Sample/Pan 932, LY
Nt Sample Wt Sample _\24.,10) | Tara Wt. Pan g =t
djusted 33 77 vs | Adjusted 132.68 | Wt Water® 3%
Sy We.M,0)* 274 pry w:.:m,..w&; Wi, Soil®® .
“1 parcent Warer(*/**) __ 117 —
* Adjusted Dry Wt of the Fines = Wt. Sample x (1 - % water)
¢ Adjusted Dry Wt of the Cobbles =ty Wt Sample x (1 -.018)
Mass Partition function (f) = Mye/Mege = 3, 71 l
Radiological ~ 3%Ra 80TH nIy
Analysis ipCi/g) (pCi/g) (pCi/g) COMMENTS
Cobbies
Q
(c’.‘) /' é /0' / . /c f |
On-Site Analysis L7 0.7
Fines oo N/A
(Cesa) ‘
[ X X }
Vendor Analysis
Fines
(Cega) 2.5
Bulk Radionuctide 178 ¢
Concantration "
(Cy)
#3
* inmial; ®* initisl Corvected; *e* 20 day (N/A for Test Pit or Running AVE.)
# Using Vendor; #¢ Using Initial Correcad; #2¢ Using 20 day (N/A for Test Pits or Running AVE.)
=Ra Corraction Factor: __ L ¥ 7 l
Jeviewed By: _ Date: '




!Q.';'au&c‘;-.“. . - >

D COBBLES TO FINES CALCULATION SHEET
Site: @'“‘“/ 3{&

” - Sheet of
Sample/Grid 1.D. 7’(4}" L1 AZ2 Date:
rFines Cobbles Moisture Content Fines
‘Wt. Sample Wt. Sample .
& Bucket 47' 4 ; & Bucker __| ZZ/‘ 3 2 Wet Wt. Sampis/Pan MJ_
Wt. Bucket [ 7 Wt. Bucket ; Ory Wt. Sample/Pan 402,17
Wt Sample ._ﬂ.(c_%&. Wt Sample _ /55 .0 G | Tare We. Pan 8.2/
Adjustad ¥3:18 LS | Adjusted | we. watare 2
Dry WE.(M (50 “"'-"T*W"""cry WM, .00** 182, 28T W, Sailee
Percsnt Water(®/**) __.(L_Z."_:
¢ Adjusted Dry W1, of the Fines = Wt. Sample x (1 - % water)
*¢ Adjusted Dry Wt, of the Cobbles = Wt, Sample x (1 -.018)
Mass Partition function (f) = MysuMepe = 2 A2 l
Radiological . *°Ra Th B3Th
Analysis (pCilg) (pCl/g) (pCl/g) COMMENTS
i bbl
| Cabbles %0 9 2.
(Coeal L
! On-Site Analysis 7 §/ ¢ 47
Fines .o N/A
 (Cead S
‘ ‘ see
Vendor Analysis S
! Fines /5 660 /Y
(Cesa) |
Bulk Radionuciide L./ #| 182,33 496 ()
Cancantration P ' N @; "E\
o 1 [}a‘“ E& b
1 #3% _ 1N
* inmial; ** inftial Carrectad: ®** 20 day (N/A for Test Pit or Running AVE.)
# Using Vendor; #¢ Using Initial Correced: #4¢ Using 20 day (N/A for Tese Pits or Running AVE.)

[”'Ra Carrection Facter: 4. 03

Reviewed By: _ " ’

Mm T e o



?.."“ Ve o ps v < c- o eee.s -

COBBLES TO FINES CALCULATION SHEET

W (L %’W Sheet of
| nple/Grid 1.0 BT AT 2R Date: 1\ \0-G
nes . Cobbles Moisture Content Fines
. Sample Wt. Sample .
&sucker Y2 & Bucket _\\1.(=S | Wet Wt. Sample/Pan 422
.Bucker _ LK Wt. Bucket ___ = &= | Dry Wt, Sampie/Pan .
< Sample _ 84,87 | Sampie __|\Z 2l | Tare We. Pan e
‘|usted Adjusted a3 1 We Water® —R2.306
I WM ® 28,29 | pry We.iM, % a—g&’ We. Sall** 8592¢%
#7% parcant Water(*/*%) __13. 4 ~
Adjusted Dry W1, of the Fines = Wt. Sampie x (1 - % water) |
' Adjusted Dry W1, of the Cobbles =1\2,\,Wt. Sampie x (1 -.015)
ass Partition function (f) = MysdMepe = __2 723 ]
Radiological .. *Ra BoTh Rrh
Cabbles - , |
(Caud R 3./ 7
On-Site Analysis /3 o.7
Fines .o N/A
+ {Cega)
L X X J r
Vendor Analysis N ‘
Fines L/ 39 /. A
(Cesa)
Bulk Radionuciide /.5 #| 3.30 1:.57 nre -{
Concantration : ke ; l .
(C = PO P;,Q_'m.}a WS
 iad ‘5.-511 Lale
inftiai; ** |nitisl Corraczed; *** 20 day (N/A for Test Pit or Running AVE.)
Using Vmer:. ## Using initial Corrected; #9¢ Using 20 day (N/A for Test Pits or Running AVE.)

Ra Correction Facwor: &0, Bf

aviewed By: Date:

A
0 *e AB ANN o



y‘ cSwuosen v ‘:’, R R T _.:...._--,..._.

COBBLES TO FINES CALCULATION SHEET

¢S ; Sheet of
;ample/Grid 1.D. Date:
‘ines Cobbles Moisture Content Fines
Ve. Samnple Wt. Sampie .

& Bucket & Bucket Wet Wt. Sample/Pan
Vt. Bucket - Wt. Bucket Dry Wt. Sample/Pan
Vt. Sample W1, Sample Tare Wt. Pan
\djusted Adjusted Wt. Water*
ry Wt.(Mg,0) Dry Wt.(M,,J** Wi, Soil**

Percent Water(®*/**) ________
Adjusted Dry Wt. of the Fines = W1, Sampie x (1 - % water)
'® Adjusted Dry Wt. of the Cobbles = Wt. Sample x (1 -.018)
Aass Partition function (f) = Myu/Megy =
Radiclogical . *°Ra BTh B2Th

Cabbles

(Csed . ' |

On-3ite Anaiysis ¢

Fines .o N/A

{Cead

[ X X J

Vendor Analysis

Fines

(CQ.A)

Bulk Radionuclide #

Concentration 22

(Cy

#3#

* Inttial; *° Initial Correctad; e 20 day (N/A tor Test Pit or Running AVE.)
t Usng Vendar; #¢ Using Initial Correc:ed; ### Using 20 day (N/A for Test Pits or Running AVE.)

=*Ra Correction Facror:

Seviewed By: _

.
. Be AR Ann



VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS OF 1-FT DEPTH INCREMENT
SOIL SAMPLES <#4 MESH SIEVE COBBLY
SUBSOIL INVESTIGATION
NOVEMBER 1992
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[y S 0 s e s’ o b s Gt > G D Sy e

15000 W. 6TH AVE.. SUITE 300 GOLDEN, CO 80401 (303) Z77-1887 FAX (303) Z77-1889

23-Dec-92
Ron Jacobs
MR-Ferguscn .
1571 CR 38 - -
Gunnison, €7 81230 ’734j!!£22{ ﬂé"bt‘a
‘ | /7 ;ppﬁbozﬂi4{
Attn: Received: 20-Nov=-92
Project: Gunnison PO$# 3050-511-10004 #058
Jcb: 925566E Status: Final
. BARRINGER LABORATORIES

ANALYTICAL REDPCRT PACKAGE

CME Nme‘........-I..l..l......“.‘l..ﬂ....I.C"i

mALYTICAL RESULTSQ-ococooooncv.l.ol.....o.to.c.co-R-l

L.

QUALITY CONTROLEPORT"'...ICHC'.Q........"l'..'.Q.

LN

Meeting The Analytical Challenges Of A Changing World



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE.. SUITE 300 GOLDEN. CO 80401 (303) Z17-1687 FAX (303) Z77-1689

23~Dec-92

Ron Jacobs
MK-Ferguson Page: i
1571 CR 38 copy: 3 o0f 3
Gunnison, CO 81230
Attn: Received: 20-Nov-92
Project: Gunnison PO# 3050-511-10004 %058

. -~ i:ﬂ:]lﬁ' ':\]ni'l

CASE NARRATIVE

A total of 22 Soil samples were received on 20-Nov-52. All were properly
preserved and in good condition. As stated in the chain of custedy,

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 errcr into account for
radiochemical analyses. All QC checks, includihg duplicates, spikes,
and blanks, passed. o o

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 equilibrium, the Th-228 results have been included in this re-
port. This analysis delayed the report by one day.

signcd‘)lﬁ%/lpi%

Steven L. Sincof?, Ph.D/
Director of Operations

CFORIATICH CLY

' Meeting The Analytical Challenges Of A Changing World



’

BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN. CO 80401 (303) 277-1687 FAX (303) Z77-1689

Meeting The Analytical Challenges Of A Changing World

23-Dec-92
Ron Jacobs
MK-Ferguson Page: R-1
1571 CR 38 Copy: 3 of 3
Gsunnison, CO 81230
Attn: Received: 20-Nov=92 09:30
Project: Gunnison PO #: 3050-511-10004 #058
Job: 925566% Statug: Final
e |
Sample Type: Soil | Soes

Ra=-226 Error Th-230 Error Th-232 Error U

Total Total Total Total
_Sample Id _woCci/g 20  oCi/g 2¢  _OGl/c 20 ya/g
GUN-TP-0052 32 3 75 %4 3.2 £1.077 ¢! 4.0
GUN-TP-0053 12 +2 47 _*2 4,5 1,2 2 3.0 g (__(q
GUN-TP-0066 1.8 0.7 12 %2 2.0 £0.876 ¢, 180 511 Lg
GUN=-TP-0067 2.9 £1.0 13 =2 1.0 0.6 ‘e 130 43P
GUN-TP-0063 2.0 0.8 1.0 #0.5 0.7 0.5 ¥ 64 2.0
GUN-TP-0069 1.2 %0.6 1.9 %0.6 1.1 0.6 134 20 &R
GUN=-TP-0070 2.1 #0.8 3.9 #0.9 1.2 0.6 ¢ 51 (7P
GUN-TP-0080 1.8 0.7 1.3 0.6 0.7 Z0.5#1/ of 4.0
GUN-TP-0081 1.4 0.6 1.3 %0.6 ‘0.7 0.5 12" 2.0
GUN-TP-0082 1.9 0.8 1.3 0.6 1.0 0.6 2-3 2.0
GUN=-TP-0083 1.6 +0.7 25 *2 2.5 0.8 3* 8.0
GUN=-TP-0084 4.2 1.1 43 3 4.3 £1.0 4- 11
GUN~-TP-0038 5.0 £1.2 190 =10 3.8.21.0 7/3 c-t' 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 x1.5 3-4 10

GUN-TP-0042 4.6 +1.1 190 10 10 +2 43 12
GUN-TP-0043 7.0 1.4 130 210 10 22 /& c. /' 32
GUN-TP-0044 2.3 £0.8 62 %3 2.7 £0.8 1-2/ ° 58
GUN-TD-0046 2.6 +0.9 40 *3 1.4 0.7 3-4' 108
GUN-TP 0047 2.3 +0.9 38 *3 1.3 0.7 «¢-5" 1s0

Th-228 Error

Total
-Sample Id _pcCi/g 27
GUN-TP-0052 2.0 +0.8 [r‘i-»”. (M‘b
GUN-TP-00%3 1.3 *0.7 u\,F‘ '} ‘_,{,.,M /"",’/"'”7 [Srraes
GUN-TP-0066 2.2 $0.9 T e - ’ S Bt




BARRINCER T 4 BORATORIES INC.

15000 W, 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1887 FAX (303) Zr7-1689

23-Dec-92
Ron Jacobs
MK-Ferguson Page: R=-2
1571 CR 38 Copy: 3 of -3
Gunnison, CO 81220
}Attn: Received: 20-Nov=-22 09:30
Project: Gunnison PO #: 3050~511-10004 #058 .
Job:  925566F sStatus: Final

Sanple Type: Soil
Th-228 Error

Total
~Sample Id _pCi/g 20
GUN=-TP=-0067 0.8 0.5
GUN-TP-0068 1.4 +0.6
GUN-TP-0069 0.9 +0.6
GUN=-TP-0070 1.0 *0.6
GUN-TP-0080 0.8 0.5
- GUN=TP=-0081 1.3 $0.6
GUN-TP-0082 . 0.6 0.5
GUN-TP-0083 0.7 %0.5 '
GUN-TP-0084 0.5 *0.5 ‘
GUN=-T?-0038 0.6 0.5 ' :
GUN=-TP-0039 1.2 $0.6
GUN=TP=-0040 0.4 £0.4
GUN-TP-0041 1.1 0.6 i
GUN-TP-0042 1.0 £0.6
GUN=-TP=-0043 1.0 0.6
- GUN=TP-0044 1.5 20.7
GUN-TP=-0045 1.3 0.6
GUN-TP-0046 1.1 $0.6
GUN=-TP=-0047 1.0 0.6

"Br ’% g A ha
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BARRINGER LABORATORIES INC.

15000 W, 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) Z77-1887 FAX (303) Z77-1689

23-Dec=~92

Ron Jacobs
MX-Fergusen Page: R-3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
attn: Recaived: 20-Nov-92 09:30
Project: Gunnison PO #: 3050~511-10004 »0S38

. a9e Statug:  TFinal

v i s

Parametexs:

Ra-226 ¢ Radium=-226

Th=220 : Thorium=-230

Th-232 ¢ Thorium=-232

U : Uranium

Th-228 ¢ Thorium=-228
Units:

pCi/g : picoCuries per granm

20 : Counting error at the 95% confidence level, 20

Lg/9 : micrograms per gram
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P P W’ @ ses  [Er@Eies ~
aqusitioner Date " Need Date -~ - . Standard
. co ~2080-511- loco 4 . 052 | ATTENTION LABORATORY: -
ycation P.0. Number Request No.. A!l reports and invoices must
Reterence PO and Requast Nos.
f le:  Water Soil Air Particulate ________ Vegetation
5% Analvsis: v _Ra-226 ___ v Th-230 __ v _NatU. _________ Gross Alpha
Gross Beta — Solubility

¢ Other (Specify under special instructions)

‘al Instructions/Comments: _Q4uo aneteitt JM Th-233 . Pliag Actusn
ket potion :

DATE
1.D. NO COLLECTED VOLUME DESCRIPTION

- TP- 0053 |[-12=-92 4432 g | O- e 160
= TB- 0083 =12 -99 o2 8 sl 1=9 %9 [1e0
= T0.-00LbL (=19 -99 uuu.o: w,., A a8l

= TP- 0L 1[=12-92 8 5g ey, oo as'c// se
L=TP-0oout TREWLT 5i5.0q Ll ey, o3 180 / 00
TP 222‘ N-12-S9 mz_,-_.g_g ., =2-4 4
SN -TP-0070 H=19-09 Hils. SQ il -8 L4

L =TP-00%C 1o 19- 22 By, 0g T e/ es

L =-TP-~np! TRF-F) Slle. O q, ) |-2 "
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uisnea by f:‘u Representative Signaturel: Date/Time
berr Cige ¥ N/a/lea & 15c0

o Date/Time
UFPS L7l 933- 057 Wi1/a @ 150

ve Signature): * Date/Time
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BARRINGER LABORATORIES INC.

18000 W, 6TH AVEL, SUITE 300 QGOLDEN, CO 80401 (303) Z77-1887 PAX (303) 2771889

. 23-Dec~-92
Ron Jacobs
MK-Ferguson Page: Q-1
1571 CR 38 Copy: 3 of 3

Gunnison, CO 81230

Attn: Recsived: 20~Nov=952 09:30
Project: Gunnison PO #: 30%0-511-10004 #058
Job:  923566F Status:  Final
QUALITY CONTROL REPORT
Sanmple Type: Soil

Ra-226 Error Th=230 Error Th-232 Error

Total Total Total
—Sample I& . mCi/g 20 . oQi/g 20  .pCl/g 20
Duplicate 3.6 £1.0 43 =3 4.3 1.0
Duplicate 4.4 1.2 48 =3 3.2 0.9
Duplicate & Aiff. 10 ——— 5.5 - 15 -
S$td (found value) 99 7 88 6 16 3
Std (true value) 99 —-—— 97 ——— 18 -
Std % rec. 100 - 9] e=-= 89 -
Blank 0.2 #0.2 0.0 0.1, 0.0 £0.2
Spike % rec. 100 === 87  ==—, 104 ===

U Th-228 Error .o
Total Total :
—Sanple Id ug/g pCi/g 20
!

Duplicate 35 0.5 £0.5
Duplicate 35 1.0 £0.6
Duplicate % difZ. 0.0 33 w=-
Std (found value) 47.58 16 %3
Std (true value) 49.0 19 ——
Std & rec. 97 84 -
Blank 0.0 0.0 0.2
Spike % rec. 10 94 ===

Meeting The Analytical Challenges Of A Changing World



BARRINGER LABORATORIES INC.

18000 W, 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) T77.1AR7 RAX (30 7771080

'Ron Jacobs

MKX-Ferguson
1571 CR 38
Gunnison, CO 8123

Aten:
Project: Gunniseon

Johi  928566F

23-Deac-92
Page: Q-2

Copy: 3 of 23
0

Raceived: 20-Nov=92 09:30
PO #: 3080-511-10004 $058

~Status: Final

Abbraviations:

Ra=-226
Th=230
Th=-232

Th=-228

nnlbac

pci/g
20

Kg/9

QUALITY CONTROL REPORT

Radium=226
Thorium-230
Thorium=~232
Uranium
Thorium=-228

1
4

picoCuries per gram i
Counting error at the 95% confidence lcvnl 20
micrograms per gram .

e o9 o9

Lk Tw‘[\\ F3 @u\l‘g

LH\nf
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BARRINGER LABORATORIES INC.

18000 W. BTH AVE,, SUITE 300 GOLDEN, CO 80401 (303) 2771887 PAX (303) Zr7-1889

Ron Jacobs
MK-Fergusen

1871 CR a8
Gunnison, CO 81230

23-Dac=-92
Page: Q=3
Copy: 3 of 3

Aton: Received: 20~-Nov=52 09:30
Project: Gunnison PO §#: 3050-511-10004 $0S8
Jobt _ 922%66E Status:  Final
QUALITY CONTROL REPORT
QUALITY CONTROL DATA SHERET

Recesived by: dJur Via: UPS
Sample Container Type: 500ml mtl can
Sample Type: Scoil
Presarvative When Received: ncne
Additional lLab Preparation: 100 mesh

Presar- Date(s) of
Parameter Method LLD vative Analyst Analysis
Ra-226 SM=-705 0.3 pCi/g none Pingilley 12/10-12/15
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 Knox 12/ 9-12/15
Th-232 USAEC 0.4 pCi/g none Ortiz 12/ 8=12/21

)ikl aY "
CORIATION ey

Meeting The Analytical Challenges bf A Changing World




BARRINGER LABORATORIES INC.

18000 W. 8TH AVEL., SUITR 200 QOLDEN. CO 80401 (303) 771687 PAX (303) Z77-1689

23-Dec=92
Ron Jacobs
MK-Ferguson Paca: Q-4
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Atene Recaived: 20-Nov~92 09:30
Project: Gunnison PO #: 3050-511-10004 #0858
Job:  928866E Statust  Final
QUALITY CONTROL REPORT
signud.. //éﬁ#é
naéiéénéiiééi%iésérééééy'é;é;géé"" et
//
Signed: & !
Quality Assurance Department
!
- . rﬂfllﬂ
ot S AT Co715
U\:U‘l ’ﬁ.'hb

Meeting The Analytical Challenges Of A Changing World
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Fimal

Page
Copy
Status:

Received: 12-Mar-93 13.55
Ra-1aL

3950-511-1008'/063

/6/ ,L_,'(ﬁc"/vt

Total
va’g

Sample Type: Soil
rgpﬂd

ot
s 28

Th-230
Tatal
Sample 1d pCi/pg

(Burmimon)

P.0. Bax 9136
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0”“'{]5"5]4»- <H < sreve
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Barringer Laboratories Inc. bolden, (O Pages. 4 Fage# 3

9-Apr-93
Helene Langlois
; MK-FERGUSON (Bummison) Page: - 2
: P.0. Bax 9136 Copy. lof 2
Albuquerque, MM B7119
Attn: Received: 12-Mar-93 13:55
Project. Bumison PO 8. 3050-511-1008%/063
Jab:  93653% Status: Final
Sample Type: Soil
Th-23d u Ra-x3b
Taotal Total
Sample Id pCi/g = 28 va/'g
¥ X-2 BUN-TP-@B73 23 22 52 a.l
2-4 BUN-TP-087 26 22 38 15
«-S GBUN-TP-8875 54 23 59 1.
2. o-/ BUN-TP-BOBY 1.6 :0.6 118 Ve
-2 BUN-TP-0089 2.8 0.8 100 I
2-3 EGUN-TP-G086 7.3 21.2 11@ too
3-4 BUN-TP-889d 3.3 :0.8 51 0.9
4-5 BUN-TP-0B091 6.1 ¢1.1 32 ol
‘4  o-! BblN-TP-B0B32 3.5 :0.8 37 110
1-7 BUN-TP-@0393 S +3 33 13
2-3 BUN-TP-009Y 130 +10 pa ) 3.5
-4 BUN-TP-08095 104 <% 33 2.3
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9-Apr-93
1 of
Fimal

2 26

Received. 12-Mar-93 0945
Status:
Th-232
Total
pCi/g

PO 8. 3050-511-10084/064%
Th-230
2 28

Totml

Sample Type. Soil
pli/g

)
2 28

Albugquerque, WM B7119

ison
Ra-226
Taotal

Ssmple Id pCi/pg

s

P.0. Bax 9136

Project. Bumison

Helene
MK
Jab:

Attn:

a3
32
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Helene Langlois

MK -FERGUSON (Buvmi sam) Page: - 2
P.0. Bax 9136 Copy: 1of 2
Albugquerque, WM B7119

Attn: Received: 12-Mar-93 09: 45
Praoject: Burmison PO &: 3050-511-10004/06%

Jobh: 93654HOE Status: Final
Sample Type: Sail

]
Total
Sample 1d ve/g

GlUN-TP-0821
22 EUN-TP-WOZ6
GUN-TP-@027
BUN-TP-0028
EUN- TP- 8029
GUN-TP-003a

GRIBNGY




Ron Jacobs
MK -FERGUSON
1571 CR 3B

M\“'7

%‘a‘“?@%ﬁ“ﬁ@s ‘f“de 3‘\ IR

9-Apr-53

Paﬁc: L
Copy: 2 of 2

Bummison, CO 81230

PP n“ﬁ m"” .

Atin: Recsived: 12-Mar-93 @9:45
Project: Bumison PO # 30S0-511-100Q%/@6%
Job:  S=26SHOE Status: Final
Sample Type:. Soil
Ra-225 Th-230 Th-232
. Tatal Total Total - -
Sample Id pCi/g =253 pCi/g =z 23 pCi/g = 28
GUN-TP-00=1 3.4 1.0 180 210 4.8 s1.8 ©<l :
GUN-TP-0B32 5.8 1.3 380 =10 19 2 ,1-Z 7/
GUN-TP-2033 4,5 1.1 120 =10 6.3:1.3 "~ 2-3
- 2.5 0.9 122 2108 2.0 :0.7 3-4 3
BUN- TP BEZZ 7.5 1, ~ 9o =10 .U I.d o-) :
EUN-TP-@@24 3.5 1.0 180 =18 4.2 £1.8 (-2
GUN-TP-0223 5.4 1.3 350 18, ° 4.8 £1.80 2-3 W /“’472
BUN-TP- nazs 3.2 8.9 230 2107 4,7 21.1 3-4
1.9 a8 760 10 7.8 -1. 4 4-9
BUN-TP- ams 6.2 1.3 210 =10 3.6 :1.0 e
GUN- TP-2222 52 1.2 200 10 2.7.0.8 1-% 720
-Tp-2021 5.5 200 =10 1el1 2-3
m‘:suu-rp-ma‘*‘_—-a“_l‘z\—m'm’m 7 1.6 z 5‘5—1—‘—'—7. . C-| ,
GUN-TP-0027 112 530 223 © 28 23 (-2 =+
EUN-TP-@@28 9.3 1.6 720 =29 W a- 770 22
GUN-TP-8E29 5.8 1.2 780 =29 S.1:2.1 32 I
GUN-TP-0020 11 2 100 223 28 :4 1-
u
Total
Sample Id ra/g
moEm 20 o
.- 'BUN-TP-@@33 2 .'z-?l :
GUN-TP-0022 Z:vfl""'c =1 —
GUN-TP-0824 3 -2
GUN-TP-8023 7 a-3 7-" /g
GUN-TP-8025 18 3-4
suu-'rp-m x 4—7’
-8813 33 O-
.- e Ep KR TP #20
- SUN-TP-BE2R % 32 1-2. J' R SVTRRAR Y P
e . R ! “‘;r - pa &.-":'.'-'-,- - .
-"t‘-?l‘ié ,,& 3 u.u;‘q,,ﬂ P zz. S WEMSe B

ﬁ-.-'l!‘,—w‘_ ".._,l‘

" aw ol ike - . [ O S

PRV Yy
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S-Apr-53
Ron Jacobs .
. MK-FERGUSON Page: 2

1571 CR 38 Capy. 2 of 2
Burmisan, CO 81230

Attn. . Rec=ived. 12-Mar-23 @945
Project. Gummisaon | PO #: 30%d-511-10004%/064

Job. 926540E Status. Final

Sample Type: Soil

u
Tatal
Sample Id vg/9

GUN-TP-Q021 3Qa

7;/”*26

~GUN-TP-08@828 25
GUN-TP-2027 23
GUN-TP-0@28 37
GUN-TP-00@23 32
GUN-TP-08@=0 65
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~ringer Laboratories

Ron Jacohs
MK - FERGUSON
1571 CR 38
Burmison, CO 81230

Atin:
Project: Burmison

Job: 936ZUHAE
Abbreviations.
Parameters.

Ra-225
Th-238
Th-232
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Inc. Bolden, CO Pages: % Page# 4

o

Page:
Copy.
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Rec=ived: 12-Mar-93 @S8:4S

PO #. 3053-511-10004/064
Status.

|
]
LE

P Seeen . i e m e
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FAXED ANALYTICAL REPORT

FROM: Barringer Laborataories, Ine.
JOB | 936539

DATE! S-Apr-93

TIME: 17:52

TO ' Ron Jacobs ;
MK -FERGUSON .
1571 CR 38 :
Bumison, CJ 81220

This is an electronically transferred fax of analytical results
(preliminary or final, as designated on the report). The data
contained in this report has besn reviewed and approved by the
laberatory memagers and QA/QC persommel. The final report with
all apprupriate signatures and QA/QC will follow by mail. We

. do not assume amy responsibilty for the fax transmission. It

is the client's responsibility to notify us of amy changes in
address and/ar phone number,
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,Ren Jacobs .

MK - FERGUSON Page. 2
1571 CR 38 Copy. 20of 2
Burmison, CO 81238 -

Attn: Recsived: 12-Mar-93 13:55

Project! Gumison PO #: 30c@-511-1000%/063
Joh: S36S3CE Status. Final

Sample Type: Sail

Th-230 u
Total Tatal -
Sample Id pCi/g 23 He/g

GUN-TP-2073
GIN-TP- 0874
—GUN-TP-0875
GUN-TP-0a8s
GUN-TP-Q@BS
GUN-TP-00B6
GUN-TP-Q@Sd

GUN-TP-8@22
GUN-TP-@@s3

GUN-TP-Q@S4 12
GUN-TP-8acS5 10
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Bolden, CO Pages: % Page# 4
S-fpr-53
Page.” 3
Copy. lof 2
N “
Recmived: 12-Mar-93 13:S35
PO #. 30c4-511-1000%/863
. ; Status: Final
.
. Thorium-230
. Uranium
picaCuria per gram
micrograms per gram
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VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS: COMPOSITE SOIL SAMPLES > #4
MESH SIEVE COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992



h BARRINGER LABORATORIES INC
15000 W. 6TH AVIL, BUITE 300 GOLDEN, CO 00401 (303) 771887 BAX (303) Z77-1889
Ron Jacobs
MK-Ferguson

é:;ﬁignfaco 81230 ’/’" ;d{l P',f Cc‘é‘M’L-

22-Dec~92

Attn: Received: 20=Nov=9:
Project: Gunnison PO# 3050-511-10004 #0%7

BARRINGER LABORATORIES
ANALYTICAL REPORT PACKAGE

CASE NARMTIVE........O...Q..Q....l.‘....‘....i..'...i
MALYTICAL RESULTS'...O‘l..‘.O.l...‘......‘..l..OCOR-I

QUALITY CONTROLREPORT.......'I...I....O.......‘l..Q-l

Meen’ng The Apnlveiral Chpllammne 72 o
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BARRINGER LABORATORIES INC.

18000 W. §TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 2771887 FAX (303) 277-1889

22-Dec=-92
Ron Jacobs
MK~-Ferguson Page: i
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: Received: 20=Nov=92
Projcct:-Gunnilon PO# 3080-511-~10004 #0387
Job: 92557)E - Status: Final

CASE NARRATIVE

A total of 23 Scil samples were recesived on 20-Nov-92. All wers properly
preserved and in good condition. As stated in the chain of custody,

the sanmples wers run for the following analyses: Ra-226, Th-230, Th=232
and U. Our proceduras are summarized on the Quality Control Data Sheet.
There were no deviations to these procedures. All samples wers 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 fur 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.

Steven L. Sincoff, Ph.
Director of Operations

, Signed: %JL%

Meeting The Analyrical Challenges Of A Changing World '

L




Ron Jacobs
MK-Fergusocn
1871 CR 38

Gunnison, CO 81230

BARRINGER LABORATORIES INC.

18000 W. 6TH AVE,, SUITE 300 GOLDEN, CO 80401 (303) 277-1687 PAX (303) 277-1880

22=-Dec=92
Page: R=-1
3 of 3

Copy:

|eovtles

Attn: Received: 20-Nov=9$2 11:30
Project: Gunnison PO #: 3050-511-10004 #057
Job:  925571E _Status: ___Final

sample Type: Soil

Ra=226 Error Th-230 Error

Total Total
GUN-5S=-01-CTF (1 Bucket) 2.5 0.8 18 +2 K&
GUN-S5-02-CTF (2 Buckets) 2.5 $0.8 3.2 z0.8 8
GUN=-58=-03=-CTF (2 Buckets) 1.3 0.6 29 22
GUN-SS=-04-CTF (2 Buckets) 1.2 £0.7 3.7 £0.9
GUN=-5S-05-CTF (2 Buckets) 1.9 0.8 29 £2 !
GUN-5S-06-CTF (2 Buckets) 1.8 £0.8 1.6 £0.6
GUN=-8S=-07=-CTF (2 Buckets) 1.9 0.7 7.5 £1.2
GUN-SS=-08-CTF (2 Buckets) 2.0 0.8 0.8 £0.5
GUN=5S=-09~CTF (2 Buckets) 3.0 £0.9 47 %3
GUN-SS=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 Buckats) 1.3 0.6 3.1 £0.8
GUN-SS-13-CTF (2 Buckets) 2.5 £0.9 41 3
GUN-55-14=-CTF (1 Bucket) 1.5 *0.4 13 22
GUN=SS-15=-CTF (2 Buckets) 2.8 +0.9 1.6 £0.6
GUN-SS-16-CTF (2 Buckets) 1.6 0.7 10 #£1 ?

' 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-S§-20-CTF (2 Buckets) 2.7 +0.9 42 3
GUN-SS-21-CTF (2 Buckets) '1.6 20.7 1.9 £0.6 2KG
GUN-SS-22-CTF (3 Buckets) 4.0 £1.1 69 + >
GUN~SS-23=-CTF (2 Buckets) 1.7 £0.7 3.1 :o 8

Th-232 Error u
Total Total
GUN-§S-01-CTF (1 Bucket) 1.7 0.7 2.2 KE
GUN-SS-02-CTF (2 Buckets) 1.2 £0.6 1.9 H K&
S L LA ¥
r\'""@mr' Q A ¥
‘I D) !‘k
[wuf Wuedve ﬁi%t

Meeting The Analytical Challenges Of A Changing World




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-2
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230 \QQSMes\
Attn: Received: 20-Nov-92 11:30
Project: Gunnison PO #: 3050-511-10004 #057
Job: 925571E Status: Final
sample Type: 8cil )
™
Th-232 Error U (¢f
Total Tctalv/
Sample Id pCisza 20 _ua/g
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-5S8-05-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-SS-09-CTF (2 Buckets) 2.9 %0.9 7.0
GUN-SS-10-CTF (1 Bucket) 1.2 *0.6 5.1
GUN-5S-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-83-14-CTF (1 Bucket) 1.2 %0.6 20
GUN-S8S-15-CTF (2 Buckets) 0.9 *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-5S-22-CTF (3 Buckets) 2.2 0.8 11 ::> LG
GUN-SS=-23-CTF (2 Buckets) 1.7 20.7 1.3
LR
ar A0 AR
.r”":m‘- N |:, F"\ "A ‘l \ }:"‘,\:‘ \:J -
.P ".!'\\!“.': "'EL‘QLQUL“



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) Z77-1687 FAX (303) 277-1689
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Meeting The Analytical C hallenges OfAC hangmn World

, 22-Dec-92
Ron Jacobs
MK-Ferguson Page: Q-1
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: Received: 20-Nov-92 11:30
Project: Gunnison PO #: 3050-511-10004 #057
: ; 7 Status: Final
QUALITY CONTROL REPORT ‘
Sample Type: Soil
Ra=-226 Error Th-230 Error
Total Total
— SampleId = wCi/a 20  _®Cl/ag 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 Id  _©OCi/ad 20 ug/g
Duplicate 3.6 1.0 6.0
Duplicate 3.2 #0.9 6.2
" Duplicate % diff. 6.2 —— 1.6
Std (found value) 17 #3 44.4
Std (true value) 18 - 49.0
std § rec. 94 —— 91
Blank ¢.0 $0.2 0.0
Spike % rec. 90 —— 103
n [ ""\‘_“"?&\3
w\ AP
.‘d



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1887 FAX (303) 277-1689

Ron Jacobs
MK-Ferguson

1571 CR 38
Gunnison, CO 81230

Attn:
Project: Gunnison

Job:  925571E

22~Dec~-92

Page: Q-2
Copy: 3 of 3

Received: 20-Nov=92 11:30
PO #: 3050-511-10004 #057

Status: Final

Abbreviaticns:
Parameters:
Ra-226

Th-230
Th-232

QUALITY

Radium=226
Thorium=-230
Thorium=232
Uranium

CONTRCL REPORT

picoCuries per gram
Counting error at the 95% confidence level, 2¢
micrograms per gram

Maeripa The Apnlyricnl Challonppe NF & Chanaino Wearld




BARRINGER LABORATORIES INC.

15000 W. 8TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1887 FAX (303) 277-1889

22-Dec-92
Ron Jaccbs .
MK-Ferguson Page: Q-3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: Received: 20-Nov-92 11:30
Project: Gunnison PO #: 3050-511~10004 #057
Job: 925571E Status: Final
QUALITY CCNTROL REPORT
QUALITY CONTROL DAT? SHEET
Received by: jdr via: DSL Inc
Sample Container Type: 5 gal bucket
Sample Type: Soil
Preservative When Received: none
Additional Lab Preparation: none
Preser- Date(s) of
Parameter Method LLD vative Analyst Analysis
Ra=-226 SM-705 0.3 pCi/g ncne Preston 12/17=-12/22
Th-230 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
B "‘ Ug\éa\‘
(%4 . . A y
i e

Meering The Analyrical Challenges Of A Changing World




BARRINGER LABORATORIES INC.

15000 W. 8TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1887 FAX (303) 277-1889

22~Dec-92
Ron Jacobs
MK=-Ferguson Page: R~3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: . Received: 20-Nov=-92 11:2
Project: Gunnison PO $#: 3050-511-10004 #057
Job: 9255713 Status: Final

vi 3

Ra-226 : Radium=-226

Th=230 : Thorium=-230

Th=-232 : Thorium=-232

U ¢+ Uranium

pCi/g : picoCuries per gram

20 : Counting error at the 95% confidence level, 2¢
4g/9 ¢ micrograms per gram

Meering The Analvrical Challenges Of A Changine World
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BARRINGER LABORATORIES INC.

15000 W. §TH AVE., SUITE 300 GOLDEN. CO 80401 (303) 277-1687 FAX (303) 277-1689

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 928371E : Status: Final
: QUALITY CONTROL REPORT
\, e 7
. .l,‘—_——/ .\_/_/27/ /
[} / '/’
Slgned...&.//:c.'..-‘”C..i-/'v...‘;’.;:.—é.."..-......'
Radiochemical Laboratory Manager
-
Signed:
gn l......‘l.}t'{vmzl‘%‘..'......l.Illl...’...l.
Quality Assurance Department
n"v"
/.-q" f.\
-al""f “ ‘\ [ B
PF”(‘»"—\’{! T "‘ Y .
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| MK-F"RGU"ON COMPANY ' g ‘% CWM Federal Environm%:s‘\tg .srtrlices. Inc.

A MORAIION KNUDSEN COMP

LABORATORY SERVICES AUTHORIZATION FORM
, Page _[ of _2

. EHERT It [E L 72 21 /P 1 S22~ Urgent .
equisitioner Date “Need Date | . Priority " Standard
“LONISON) ..39.&%:_311& /ObOC" 057 : ATTENTION LABORATORY:
acation .0. Number est No. reports and invoices must
“ _ R E CE | ‘y Epd %!a'ferenca PO and Request Nos.

' / N3V 2 0 1002
of Sample: __________ Water Soil o C _ Air Particulate ___ Vegetation

...........

of Analvsis: /Ra-zzs " Th-230 __~~_  Nat V. Gross Alpha
Gross Beta Solubility
Other (Specify under special instructions)

jal Instructions/Comments: _?_I,E_?cﬁ_{ Cm_._z_.sH AND (ombPosme ALl BUCKETS FRend

'_INDIvIDRL TEST PIT, T =1 T\ ;n':!%ﬁ%ﬂ:

CASE ANRLVEE FOR Th-p222 ALSO RYTEAZEYAY AU R e <

DATE
1.D. NO COLLECTED VOLUME DESCR!PTION

ss-oi-crE (1 Bucger)l ti-fpwas Vi-5ca, Bucker |Coames Gest pi7)
N-SS-42- (TE (2 B J=10-92- Q- Som,. PucxkeTs \TEST PIT #*2 CoBBIES
- SS-nR-(TF (2 Buckrrs)  11-18-92  la- Sgar, Ruckeys | TEsreT w3 nsgoles

- 8- 04~ CTF (2 BucxeTs) I-/2-92. 12 Saar  Buckers Test Pr ®# 4 coB8stes
1-=§-o: —eTF (2Buckerd|  //-/2-92  |a- Scac. BucxeTs Tesr A7 P~ LompLes
l.€5-06- ¢1F (2 Buckers) [{=12-92 -5 GhL < Tesr Pir w6 Comaces

htﬁ;,-g’! e1F (2Buexers)  (1-/2-92 |o-Snac. Bucxess | Test Pir#7 Commezs
- 5S-08~ 0TF (2 BUCKETS) J[=/2~92- 12- & nal. BUCKETS Tesr Prr #8 CoRALES

[z 25709-CTF C-M' -12-92. |2-5ea Buckrrs | Tesr Pir #9 Cosamces

Date/Time

//(-13-92 - [4¢0

Dats/Time

VLs-72

Date/Time o

(- 294

Sonlel! /jk/w'/‘é_ /// 777

Health Physics Site ycnaoar

schnical Review: Date:

s RbmeabeiY

F2-RP-006-4

s 10 Approved Vendor
For Radicanalytical Services



KA

l" MK-ERGUSON COMPANY

' ¢ NORRISON KNUDSEN COMPANY

293

@ CWM Federal Environmental Services, Inc.

l LABORATORY SERVICES AUTHORIZATION FORM
‘ (CONTINUATION PAGE)~=yyED

NGV 2 01952

Page _ 2~ of 2

P.0. Number/Request Numoer

DATE
1.D. NO COLLECTED VOLUME DESCRIPTION
l-s5-r0-¢7F (I Bucker) 1ofg-92. | I1-Seac. Bucker |TiEer Pir=i0 cossces
NV-55-/1-c7e (2 BuckeTs) [[=/2792! 2= Seac. Buckers | Tesr Pr w1t crasies
iN-S5- /2-CTF (2 BuckeTs) =292 1 2- Sem. Buckers |TEsr Pir ®i2 Commies
[=55-13-c7F (2 BuckeTs) 0-/2-92 12-5car. Buckers |Test Pr #/3  copsies
N-S58-/4-2TF (] Bucxers) [12/2-92 | |-56nL. Buckers | Tesr Pr # 14 {onAaLEs
Y= 85 15 ¢TF (2 Buckers) [i-/2-92 ! 2- Saa. Buckers | TesT Pir 2/S codguss
1-85~/4-LTE (2 3uckers [[=/2-92 | 2- Senap. kTS \Tesr PiT Fle Qomgies
N85=/7-2TF (2 BUCLETS) [I-/2=22 |2-S5gnac. Ruckers | Tesr Pir #/7 Corlgces
| Y=S8-/3-¢7F (2 BuUCKETS) [f=1/-92 12- Seac. RucecTs | Test Prw 12 Ccops
| _4=85-/9-c7F (2 Buckers) [[-/p-92 'A~-5ca BuckrTs |Tesr Pir #/9 commes
N-S55-20-C7F (2 BUCKETS) [=/0-F2 | 2- Eam. BuckeTs | Tesm Pir B2 LY
l =35 21~ CTF (2BuckeTl  1/~/0-92 |2 Sam. Bucksrs | Tesr P 2as LarBLES
V=B5-22- CTF /. 20-01-92 13-Sen, Buckers | TesT Py #as CoLBLES
(MoZSega- o7F (dBuckersN  i/-/0-92 | o- Sear. Buckers | Tesr Pir mas  CofAies
el ”\flr v X ¢

F2-RP-Q06-4 (continuation)



VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS: COMPOSITE SOIL SAMPLES <#4
MESH SIEVE COBBLY SOIL INVESTIGATION
NOVEMBER 1992



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1887 FAX (303) 277-1689
/
23~-Dec=-92
Ron Jacobs

MK-Ferguson
1571 CR 38 {
Gunnison, CO 81230 /.‘/U
Attn: Received: 20-Nov=-92
Project: Gunnison PO# 3050-511-10004 #059
cob 57 Status: Final
BARRINGER LABORATORIES
ANALYTICAL REPORT PACXAGE
CASE Nme.. ..... ...I‘.IOI.....l......‘t....‘...li
ANALYTICAL RESULTS---.....- ooooo e e 60068 38 0 CccSSODBDOGEGE R-l
QUALITY CONTROL REPORT.... ceesccens cescesccnscsseeas@=l

Meering The Analytical Challenges Of A Changing World



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 8040t (303) Z77-1687 FAX (303) 277-1689

23-Dec~92

Ron Jacobs
MK-Ferguson Page: i
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: Received: 20-Nov=-92
Project: Gunnison PO# 3050-511-10004 #059

i 925567 Status: Final

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 custcdy,

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
deviation of the mean, taking the counting error into 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 eguilibrium, the Th-228 results have been included in the re-
pert. This analysis delayed the report by one day.

Signed: .’*J[ Z
o & @ o .l@%.vjl. .\%......I..
Steven L. Sincoff, PhZJ.
Director of Operations

Meeting The Analytical Challenges Of A Changing World



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1889

23=Dec~92
' Ron Jacobs

MK-Ferguson Page: R-1
1571 CR 38 Copy: 3 of 23
Gunnisen, CO 81230
Atsn: | Received: 20-Nov=92 09:30
Project: Gunnisen PO #: 3050-511-10004 #059
Jobs _928567E Statuss Final

Sanple Type: Boil
Ra-226 Error Th-230 Error Th=-232 Error

Total Total Total
Sample Id pCi/a 20 pci/e 20 pcis/a 29
GUN=-SS~-0524-01-CTF 20 %2 95 +4 1.7 *0.8 ,
GUN=-SS-0525-02~CTF 1.4 £0.7 1.3 £0.6 1.2 £0.7 B“G
GUN-5S=-0526=03~CTF 3.6 1.0 150 10 6.9 £1.4
GUN=-SS=0527=04-CTF 2.2 0.8 8.7 1.4 0.8 0.6
GUN-SS-=0528-~05~CTF 3.5 1.0 180 210 2.0 *0.8
GUN=-SS=0529-06-CTF 2.9 1.0 8.4 1.4 1.2 0.7
GUN-S58=-0530=-07~CTF 4.0 £1.0 130 210 2.8 £0.9
GUN~SS-0531-08-CTF 1.7 20.7 6.3 21.2 1.1 £0.6
GUN-SS=0532=-09~-CTF 6.9 *1.3 350 *10 6.5 £1.4
GUN=S5S-0533-10-~CTF 3.5 1.0 76 %4 2.3 0.8
GUN=-8S-0534-11-CTF 2.2 0.8 36 *3 : 1.5 0.7
GUN=-58~0535-12~CTF 1.7 £0.7 6.8 £1.2 1.1 £0.6
GUN=-55-0536~13~-CTF 4.2 1.1 160 +10 20 *2
GUN=-S5S=-0537=14-CTF 3.9 1.1 160 10 3.2 1.0
GUN=-SS8S-0538-15-CTF 1.7 0.7 3.8 0.9 0.9 0.6
° GUN=-SS-0539-16~CTF 2.6 +0.8 47 %3 3.5 1.0
GUN=~SS~=0540-17-CTF 3.1 £21.1 74 %3 1.8 0.7
GUN=-55-0541-18~CTF 6.7 1.3 240 %10 7.3 £1.3
GUN=5S8=0542-19=CTF 3.4 1.1 140 *10 7.3 1.3
GUN=SS=0543~-20=-CTF 7.5 1.4 270 %10 16 2
GUN=5S~0544-21~CTTF - 2.5 0.9 16 *2 1.2 0.6 kﬂ:
GUN=S5S=0545-22~CTF 15 2 660 =10 14 2 :>'£?
o) Th=-228 Error
Total Total
—Sanple Id ua/g peci/g 20
GUN=-88~-0524~-01-CTF 6.7 0.8 £0.6
GUN-SS-0525-02~CTF 1.9 0.7 0.6 ARK§ s s R
or el (5 \I
-r ) B Pl AN R IR
Aot MTACEIRIS
.._‘\QEJ SRt il

Meeting The Analyrical Challenges Of A Changing World



’

BARRINGER LABORATORIES INC.

15000 W. §TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-188" FAX (303) 277-1689

Ron Jacobs
MK-Ferguson

1571 CR 38
Gunnison, CO 81230

23=Dec=92
Page: R-2
Copy: 3 of 3

Attn: Received: 20-Nov=92 09:30
Project: Gunnison PO #: 3050-511-10004 %059
Job: . 925367E Status:  Final

Sample Type: Soil

U Th-228 Error
Total Total
Sample Id uc/a _pCi/g 20
GUN=-SS-0526-03~-CTT 15 1.2 0.7
GUN=-58-0527~-04=-CTF 10 1.2 0.7
GUN=-S5-0528~05~-CTF 26 1.8 =0.8
GUN=-88~-0529-06~-CTF 36 1.5 =6.7
GUN-58~-0530-07=-CTF 2.9 1.7 20.8
GUN-S85-0531-08-CTF 51 1.6 =0.8
GUN~-SS-0532-09=-CTF 33 1.2 =0.7
GUN-SS«0533-10=-CTF 18 0.5 =0.5
GUN=58-0534~-11-CTF 6.7 1.3 =0.7
GUN~-58-0535-12-CTF 52 0.8 *0.6
GUN-5S-0836-13-CTF 20 0.2 #0.4
GUN-8S=-0537-14-CTF 29 1.8 0.8
GUN=-SS-0538-15-CTF 2.4 l.1 0.6
GUN=-5S-0539~-16-CTF 86 1.0 0.6
GUN=58S5-0540~17-CTF 30 1.2 0.6
GUN=55-0541-18-CTF 32 1.3 20.6
GUN=85-0542-19-CTF 65 1.1 0.6
GUN-S5-0543-20~-CTF 41.0 1.4 0.7
GUN=SS-0544-21~-CTF 2.0 0.8 0.6 ,-/C?
GUN-SS-0545-22-CTF 36.0 1.8 #0.7 > £EK4G
GUN-SS-0546-23~CTF 2.0 1.0 £0.6
-, momm G
RN S -a:vnr{
-~ .':-"‘I-;TFN t } e 1 é @-‘:\“
gb . 3’\;1“ ét*prELJ‘
huga Fueldv

Meeting The Analytical Challenges Of A Changine World



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN. CO 80401 (303) Z77-1887 FAX (303) 277-1689

23-Dec-92
Ron Jacobs
MK-Ferguson Page: R-3
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: 928567E Status: Final
Abbreviations:
rs:
Ra-226 ¢ Radium-226
Th-230 ¢ Thorium-230
Th-232 : Thorium=-232
U : Uranium
Th-228 : Thorium=-228
Units:
pCi/g : picoCuries per gram
20 : Counting error at the 95% confidence level, 2¢0
: micrograms per gram

Bg/9

-y .

~
S’P -F‘)‘ r Wt o, UE vid
Lot adluiing
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h BARRINGER LABORATORIES INC

, . 15000 W. 8TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689

23~Dec-92
Ron Jacobs
MK-Ferguson Page: Q-1
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230
Attn: Received: 20-Nov=-92 09:30
Project: Gunnison PO 4: 3050-511-10004 #059

QUALITY CONTROL REPORT
Sample Type: Scil

Ra=226 Error Th-230 Error Th-232 Error

Total Total Total

Sample Id _bCi/g 20 i/g 2 RCi/g 20
Duplicate 9.3 *1.5 7,0 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 @ ==--
Std (found value) 104 +7 103 =6 18 3
Std (true value) 99 -——- 97 ——— 18 -
Std % 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

——2Sanmple I4 La/g DCi/a 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
Std (true value) 49.0 19 ——
sStd % rec. 97 105 —-——
Blank 0.0 0.0 £0.2
Spike % rec. 95 91 —-———

. e T Lo L
- ! ' L v\.‘-’: N —J H

'\."';;;w;.;:_i&whuﬂs‘c’.-wé S
aNais

Meeting The Analvtical Challenges Of A Chaneing World "



Ron Jaccbs
MK-Ferguson

1571 CR 38
Gunnison, CO 81230

Attn:
Project: Gunnison

Job:  9200567E

BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) Z77-1687 FAX (303) 277-1688

23-Dec-92

Page: Q-2
Copy: 3 of 3

. Received: 20-Nov=92 09:30
PO #: 3050-511-10004 #059

Status: Final

avi :

Ra-226
Th-230
Th-232

Th-228

pCi/g
20
#9/9

20 60 o5 o0 o0

a8 09 s

QUALITY

Radium-226
Thorium=230
Thorium=-232
Uranium
Thorium=-228

CONTROL REPCRT

picoCuries per gram
Counting error at the 95% confidence level, 20
micrograms per gram

ngg:@&h'we, b

)

-~ '\".

\

.

wed WS

. [ adiig

-

Meeting The Analyrical Challenges Of A Changing World



‘

BARRINGER LABORATORIES INC.

’ 15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689

Ron Jacobs
MK-Ferguson

1571 CR 38
Gunnison, CO 81230

23~Dec-92

Page: Q-3
Copy: 3 of 3

Attn: | Received: 20-Nov-952 09:30
Project: Gunniscn PO #: 3050-511-10004 #059
Jobs 92556 7E Status: Final

QUALITY CONTROL REPORT

QUALITY CONTROL DATA SHEET

Received by: jdr via: UPS

Sample Container Type: 300ml mtl can
Sample Type: Soil

Preservative When Received: none
Additional Lab Preparation: 100 mesh

Preser- Date(s) of
Parameter Method LLD 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

Meeting'The Analytical Challenges Of A Changing World



BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) Z77-1887 FAX (303) 277-1889

23~-Dec-92
Ron Jacobs
MK-Ferguson Page: Q-4
1571 CR 38 Copy: 3 of 23
Gunnison, CO 81230
Attn: Received: 20-Nov=-92 09:30
Project: Gunnison PO #: 3050-511-10004 #059
Job:  925567E status: __Final

QUALITY CONTROL REPORT

“gn‘d',_,,..:7{‘........(..4%.4.’7 R

Radiochéﬁical f?boratcry Manager

4

Signed:.....".l.-l .OQ.7.?}'@:.-'0-..‘........-....
Quality Assurance Department

LH T AT CiLy

. Meetino The Analvtical Challenses Of A Chanoine World



tny-;EiGHSON ch?MvPANY . ‘ 1)‘,} CWM Federal Environmental Services, Inc.
7 lasnson ooiay g S o7

NGV 20 993 LABORATORY SERVICES AUTHORIZATION FORM

Y } Page __/_ of _&
” g;/a.c.k:/d 1/ 1q / QL ! 19 192 Urgent
lequisitioner Date Neeo Date Priority ___ v~ Standard
wasnigon €2 _3080-811- jocod £9 ATTENTION LABCRATORY:
.ocation P.0. Numper Request No. [All reports and invoices must
Referenca PO and Request Nos.

» of Sample: ______ Water Ve Soil Air Particulate _________ Vegetation

1+ of Analvsis: ¢ ___ Ra-226 v Th-230 v Nat U, ________ Gross Alpha
Gross Beta Solubility
/ ___ Other (Specify under special instructions)
<fal Instructions/Comments: _/Q/ .0 VY SPLY] /54 Thogarp Mw
Puidasd  QoAtion .
DATE
1.D. NO COLLECTED VOLUNME DESCRIPTION
MN-SS-pesd. 01- CTF [[~18-92 ' odr 2 2 |dl._.x_:"__gu" - | a:w.f‘M /,_;0
N-Ss- C535-03.CTF y-to-a3 | Sk 4 g it @i =2 Com paets 30V 63
=SS - 055 -03-LTF =13 -2 | g5y 7 o |,4“-‘-: QiF &3 Com ppgity J
M= S5 - Q88 0-0U - CTT H=12-93 | 5,09 9 | g gir md oo sout 130/7¢C
L= <8 -0820-rE- % (-(3-93 | Zedl, o |t gl #S Compaaits P
Y8~ 5200, - & J)=12-99 ' £S5 o | -—(ma- Dl L, C&QS:E ‘A
N @8- ~AZ39. ~7. CTT | n-iz.02 c=g. Jd g | At ol #=  Com agite 'Y
A 2e. 253 -00- OTF [-123-93 cdl o a | A, ' e A~ maaiis 130[ 1S
_es_ AEin-n0. OT -12.82 | SI0.0 2 | A gl #£9  Comsselts 35/ ¢
| | N ‘ !
CHAIN-OF-CUSTCCY
unQuisnec Sy (Site Representative Signature): Date/Time
C%cz_/v ) 4 ok ot || n/2aps & 1500
.rar: ’ Date/Time
uprs L7l §33 057 1/9ks @ 1500
- || Date/Time

Teraln')) Sboecto /1) e

Health Physics Site M;nager

K-F Site MapaGer

wchnical Review: Date:

For Radicanalytical Servicss

R'-H Approved Vendor ‘ Ccpy to: HPP Manager

m "5‘[‘75‘“”1 AP e



MK-F"?GUSON COMPANY

A WARASON KNUDSEN COMPANY

DWW

@ CWM Federal Envlronmentaé Ef‘f:i‘f'vsf‘ﬂc'

N3V 2 0 1352

LABORATORY SERVICES AUTHORIZATION FORM ALY

(CONTINUATION PAGE)

FRENRA

Page __ & of _&

- -/ /O:q
P. 0 Numper/Request Numbper

DATE
I.D. NO COLLECTED VOLUME DESCRIPTION
1=€S_ AEI?- 1A= (TF =12 -8 _Llod g Tist o/ #£10  Compac ity &
=SS- A83u~ | - CTF -19-99 ElS (e O :é.gg‘z 1] oo oaguto ‘
N-SS-_ngRs-lp - OTE Jl=13-09 s= 2 g sl ol dig O coe 4
-// [ ‘ ’

L= S5-nacn,. 2. CTF N-12-99 _ER¢.C Q. =k 12 o ,d

-85 pEy7_ - CTF [1-13-92 LIT.L 2 ot piz did A 2y BLIDC
N-SS- 0537 IS CTE I-13-92 Swo o et ot 15 mmhg

. aS. QE20- /- LTF |-19-93 SERL 2 Dot Qi 2y Fow B0/ 126
. €5. pFug. 1T- OTF I=13-03 £.9 o 1, o 17 - 2
Mo 8S- OSu1. 18- CTF U=13-C3 520§ o Tyt Di+ 1 Ooepagt Jel i3
J-S5—nguz. 19- CTE 1=1-09 Hga T o Tt £l 18 Com E".:&EZ 20/ 8~
N-€s-pmya. 0. CTE N-11-G2 Cr-A Y m,_.:.*- o /10
N-SS-ASuu_Pl=CTE 1|-i0- 42 gz2.4dg gt pir &3l e pegydy 12O 7\?'-'
loSSo USSP CTE y=il-02 Yo EQ shatD (it 22 o g e 100116
AosS, ASyL-23. CTF 1l =d2 LSP.0Q ha? 01 223 Compoautd @'

F2-RP-0068-4 (continuation)



ON-SITE LABORATORY RADIOLOGICAL
MEASUREMENTS COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992



site e _Gugyl_sgu___

~
@“ EA“C:«’

.H N..

lmsulmtn MICLEAR
‘tir!m GASIEM RECORD

AIIM' 2

ocs #'s BETWEWN

sie mea __N/A OCS SENIAL W0. 39/-.399 OCS 9!1668
COUNMT DATE FUNCTION NO. MASS RA-226 [ {n |
WITIAL | WL | IMITIAL Sca | MOIIAL s
20 DAY 20 DAY DRY 20 DAY Scm 20 DAY
11-16-92 397.9% M 0.9 / kL
|R-28-92 LYa2,39 |4t ) 1.4 A F3s= 20%.19
U-10-92 B 4954 LY :
| g-2r-35 pro-22 |34 y.91 e8| 1.0 v 1 0t lgascoa.re
| p4-10- ’ 5013 Y5671 4141 0.8 IM
la-2r-92 P277la137 | 03 7| Q. | Fas 54344
[=10-92 6659\ Y| _I.2 N7A
_p2- 519.20 {5541 0.9 v | ot |F3:297.73
II-10-92 s05 | g4g.01idey.a| LO |
8.-3%-99 4u2.79 u3 9| 1.0 | Q. | F3-530.53
|-li-10-92 299.94|5425| 0.5 an7a
L12-2r-92 _sole | SH1.S5¢|soo.) I.O ~l F3+ 34250
| yt-r0-92 507 | 45794 53¢0| L2 , ﬁ 850 epTH
_P-9¢-92 . Yoyl |yw1.2| o.v QL | Fas 43209
|_1-t0-12 508 Sedgol .5 0.8 k!e 860 CPTM
|p-2t-90 bib.82 {6207 | 1O ' Fas 320/ _ wer
1-10-92 | 509 | 74541| 2545|__L.0
19-28-92 8. 14,29 | 1M L)_c_ Eas 35195 WET
WtE: All seil sesple resulls ovs in pCi/gn DA Caluclation ,

site Correction factor =

Cou Vimes ___

DA = E[gla!?b

, unless noted othendse:

J\ 7 10,000 sec. bockarowuswl cts.

L.65 V7

20

(Ct. Time) (C11.) (Sample Mass)®

siypically 500 gos

SITE N.P. MANAGER

o15-17



ITE WANE Guumsou

- FERGUSDM/CMEN MICLEAR
OFFUSED CRYSIAL SYSILM RECORD

-

ATEACHHENT

Site Correction factor =

Count Time =

-
., inless nocted otheruice.

oA = pCifgm Ba-226

J\ /7 10,900 scc. backqrousud cts.

L.65 \/

20

(Ct. Time) (E€f.) (Sample Mass)®

*typically 500 gms

ITE AREA Nr/k 5 P : @ & ;QATE:: @r:gz‘%’ ocs SERIAL WO, g%gt:sngﬁa?c:w
COUNT DATE ' ocs # | rumciion wo. | mass | mA-226 "‘:f:;;" DEPTN | 1ECH I
i | swee | swewe | oae | oae [TiwiniaL | iwiviac | wey | NITIAL | o | ge-226 | 1h-230 | Sl3em | IMILIAL

20 DAY |_semen | tocarjon | SAWPLED | SEALED | 20 DAY 20 DAY DRY__ ] 20 DAY | SAWPLE >15cm _| 20 DAY
[Lizio-92 G":,’,{,P #33 0-1' 5/0 437.40| 5¢0.0|_0.8 ana -
»-2-92 {1-10-92] p-393} Slo 399.54|DLM| 0.8 +#¥ QC E3=485 7
b -10-92 G“;::" %23 K2’ 511 245 14| s528| 04 k{
|_2-2%-92 11-10-92| p-3-93} 51l 311y | 5Sile.5¢ 12 7 gt F3* 602./6
! j1-10-92_|6uN-TP |83 2.3° 2 381.14]| 435.2, 0.6 2
12-28-92 ool -10-92) p-392| 51 a5.20 | 541 0.5 7’ Q'Lmaq
i1-10-92. 6‘2";:’ 323 34 5/3 123,94\ 71955|__0-2 7
|io-2¢-92 kqale-399 @3 | a9.91|we3 | 0% v | & |p3=763.33  wer
i-11-92_[ouN-TF [219 o1’ sol | _137m47|yasel 232 v : /
113-9¢-99 oor i~10-93p-3-9f St FoI.LY |412.1 ¢ 4.1 é,)b F3° 333.5Y
-9 |CUN-TPL#19 12° soa | 1933.21) 5040 | 3.3 128
[9-29-93 it 1}-10-92{ R-3-9 515 2353.41|94719.3| 4.9 v Qt’, F3=405.17
i0-1-92 ";‘;‘:P 9 23 |_503 | £07.31|514.1| 27 L@Z
-2 U-10-9413-3-93| Si1l, | Jl,95.00 J4U.7 | (3.4 QQ £3= 333.54
fl-i-ga (BW-1P |y g 5.y 504 2204 4941 )|_L5 %4
| p-29-42 1-10-9%|By3-92] _ 501 | 10317 {449 | 9.3 v | O 3= 24191
11-11- 92 "’“og";' Lts9y-s* 506 920071 5034|__ 1.8 7
| b-29-92 ' 1-109219-3-93] 502 Mlof L! |Yo5.11 3.l v C}C E3=_217.14
NOTEs Atl soit sasple results are in pCi/gn $DA Cstuctation REVIELED BYV:

SITE R.P. MANAGER

015-17



ATTACIENT 2

site Correction

factor =

DA Csluclation
’ /A 110,000 scc, backgroww cis.

Coust line = , iniess noted olheruiu:

_ECi/gm Ra-226

4.65 v

(CL. time) (Ef(.) (Sample Mass)®

*typicaliy 500 gms

-~ CRYSIAL SYSTEM RECORD
- sive we _Guivisopy ATTA =N . |
, au ; | n~ 0CS 3 o BEWEER SO1-5%
. SITE ARER /A “J %ﬁd&éu& h\:..vu d .‘l OCS SERIAL WO0. _Oco SN 99436% (Cun-S
COUMT DATE ocs # | rmciion wo. | mss | ma-228 VEWDUR LAS oerin | Ecw
RESRY REMARKS
Wi | seee | seee | oae | owe TTWINAL | __iwmimiAL | ser [ mnial | o [pazo6 [ w230 | <ioem | IMITIAL
| e pay mamer | tocajjon | saweep | SEMED | 20 oAy 20 DAY ory__| 20 oav_ | suwqe >15cm | 20 DAY
1i-{1-92 'c“o‘;";' %20 o1’ 506 |__31520/| 5922l 5.3 |23
19-29-93 [-1692 p-3-994_s03 | W35l |na3s| 20 LC. | F3* 5434
[f-1-92_|6un-TP lgap 12’ 507 |__2191.54)5517|_ 4.0 KL
12-99-92 1-10-92} p-3.94 504 |__A370.75|.503 | -7 Gl | F8=gps.17
[1-1i-92 "’gg;’ 820 2-3] 508 | (6/847) %eG3|_ 3.5 AN7A
R-9-92 _[H-10-9}15-392]| _S05 | 913r.1y |4>i b.Y 4 QC;__ F3= /54.96
- |tega-92 [BUNTP lasg o-1° Sol |__ 2272 | 431.7] 4.7 ||
| 19-272-9, nnj9ip3.9| 5ot | 29034 449 | Lo.y ol |F3-g5a.%@
P-12-92. |CUNTP Lyyg 4.3 soa | uydell 5150 3.2 74
}R-99-92 W-1-421193-99] 507 | 2591p¢|490 | 5.2 ol QL |F3=¢55.29
kiz-qa (O e 503 |__179.54| 4335|249 L4
13-99-92 : H-1-9213-399 sog | M7 |0 | 3,1 v | GC \r3-y> %
lli-j2-9a JUNTRL 504 143227 555.1 2.6 77
_13-29-93 i-1-924p-3-934 507 | 2311.98 |529-3| 4.4 -~ al. |Fa= 745,43
H-12-92 | G:on;?ﬁ'n o’ 505 33359{4 5328|_ .2 v %
L p-2:9-92 - U-1-92|p-393| 510 | Sr0.1.8 [519.3 | 1.3 v OC |F3e1193.13
I1-12-92. [OUN-T ',,_1 ol 506 | 3345|5730 (.3 75
| p-7-9a n-1-92)15.3-99] &1 %2 1553 | 1.4 v | Q€ |F3-139.40
WOTE: All soil sasple results ere In pCi/sgm REVIELED BY:

SIIE N.P. MANAGER

015-17



/-

-

e Gummsono

— -

(

- FERGRISON/TREH WMICLEAR
QPPUSED CRYSIAL SYSIEM RECORD

ATTACHERT 2

" ocS#l, ane'~60'-5"
0CS SERIAL O, 0CS 3N YLY3ILR

A N_/A Ll nnnﬁppp\ai
-l ’Id z..ﬁu]k 504 3 \; \’1
VEHDOR LAB
A1 DALE ' (l:S ’ fmcIion No. RA-226 RESULY DEPIN 1ECR RERARKS
(AL | swete | swwte | oate | oate PUWiTIAL | __IWITIAL | W€ | BNITIAL | o [na-226 | wh-230 | <i3em [ IMITIAL
DAY .g_-s_g_p jocajjon | snwiep | seaep | 20 pay 20 DAY oRY__| 20 pAY | smwtE >15cm | 20 DAY
2-92 |0 m{: I#2a 2-3° _S07 322991 | 57%.6| 5.6 [4‘)
29-99 (Ei-92 -3-921 512 |_5915.65 5517 | 10.L 7ot |g3= 1067.77
12-92 (g uns- Y
oSl IR 508 | uman|sare| 45 7R
31-9 n-n-920-3-95| 513 | p1s.g2 |ssv.y | _wo v 16C |F3-9¢0.3>-
- Cun-7P .l
12:92 |CWO W by 22 5] 1o apae 509 | 29215| 48k-1| 6.0 — i
24-93 19-3-93] =14 SeS2. L2 | YYo.5 | 1.3 F3:= R03.10
‘a-9a_ IG%.';:? 9 01" o10 | Ml | SaLA 2T | b
99-93 42-92{12-3-92] Si5 | _214.4% |D3S | 4.2 L _|Ea~ 629.02
12-9 'G‘;:;;'_’ £9 12’ 51 /R34a114759]_ 3.9 7a
29-92 pP-RD| -39 514, | 9us.98 | 43k} .2 v | QG IF3* 3¢0.90
£2-92 9‘;’5‘;’ 9 2-3° 5/2 (483.81) 50eS, 2.6 Iwﬂ
M-93 lerz-2alwa-o] 5171 | Mvay || 4. v’ X, JF3e 4492
p-92 |uN-TPl o ., 513 | /480.37 ¢309| 2.3 7.2
ory 003y |¥? _
12 Bp393] s19 | ouw |sys3) 41 v | G |F3= 360.90
292 [PWTE L, o) s | psaadustal 25 rawa
2G-93 1=12-92|p-3-93] 519 MA.ol | bo3.s| 3.L ot |F3~/007.37
- R = 3 G’“”’TP rlo -2 S5is £R0.07| 4%} 1.4 M.
29-93 124921 839| 530 | 9u4%4] |y4oy.3] 2.3 v | oC |f3~an.N
Atl soil sample sesults are In pCl/gn 1DA Caluclation REVIEMED BY: :
STIE N.P. HANAGER :
Correction fector = . J\ /7 10,000 sec, boackgrouwud cts. .
S liee s . uiless noted otherwvise. 4.65 / 20
3 (‘:I[E__ll‘zzb

(Ci. Fime) (Ef1.) (Sampile Mass)®

*typically 500 gms
a15-17



{ '

#-FERGUSON/CHEN SICLEAR AttAchent 2
OPrOSED CRYSIAL SYSIEM RECORD -

we [ -UuNNSO . ocs #* .o BETWEEN 501-51
mea N /A Balcuantatloliabeddatint ﬂ“"] A Ocs SERIAL W0. OCS SN 943CY (Bun-5)
—duad \«é' ;Y v'i“rr&l“l“/d“ Wi ‘
GUNT BATE yocs # | raction wo. | mss | #A-226 ‘E';E’?:‘ e pePIN | TECH aERARKS
T swete | owete | oare | oA [TWTIAL | __DNITIAC | WEL | NITIAC | o Tae-226 | mn-230 | <lim | IMIHIAL
20 DAY |_memen | LOCAT|ON | SANPLED 20 DAY 20 DAY oay__ | 20 DAY | SnelE >15cm _| 20 DAY
292 | B8 Plep 43 _s1e| /34861 | Lwel| 2.0 K
-59-42 1-12-920 p-3-1]| _pa|_|__1552.81 | 572.1| 2.1 v gg_ £3:454.9¢
T-Z-9Z m::;# les o 517 | se89.9 | 4ar.51_2.2 v | 14
n-12-92 k‘( F3+ 3796.22
-[2- N-TP . L go23| 2.8 .
z [CUN e 12 518 | £29L27| de2 —
1-12-92 F3=208.19
2= °‘$2,'.}Z'Jw 2.3° 519 |__s3a5441529.1|_25 ke
1-12-92 v F3: 378.31
-9z [CUNTPL L oy 520 | 4s201|512.2| 0.9 kL |
o 1-n-92 . F3- 57350
-j2-92 G’:'.;Ip 213 ¢s’ |_521 9338.41} 6530 [—‘I _u.‘
Ni-12-92 v F3- 373.31
I BUN-TP iyl o1 7
192 |BUITT [k o %_4 601 158247 4545|_3.5 24
[§-{3-2 F3* 423.08
=13-12 {*pes Mo 122" _Goa| sdifsizol .8 |
1-12-92, ' v F3r35L45
11-43-92 |Cun-TP *,,‘ 23] 503 | S3e2ly79.5) 1.1 |75
-t v F3=7¢3.33
€2 ALl soll sasple results sre in pCi/pn oA Coluciation REVIEVED BV:
SITE K.P. MAMAGER
1e Correction fector = . N 710, !ec, backgrousxd cts.
et Times _____, wiluss noted otheruise. .65 V/

As E[Ellzl’

(ce. lime) (E1(.) (Sample Mass)*

*typically 500 gus

ar 01s5-17
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rd
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M- SERGUSON/CHEN MICLEAR
OPPOSED CRYSIAL SYSIEH RECORD

1F“mr‘nﬁpm'ﬂ'\‘ mr\nﬂ1 -

ATTACIENT 2

. £0C3 #'s BETwEEN &01-

AREA M,/& el WYEAL L, Y l L .,.»*u ‘\“ ‘Aq Y 0CS SERIAL 0. 599 Qcs .s~9tf13£8 .
N1 OATE Xocs # | suucvion wo. | mass | ra-226 . W:‘E’f’:n:“ DEPIN | TECH RENARKS
WA | swewe | sweie | ome | oare [TIMITIAL [_MiIiAL [ L | DNTIAL | o€ | pe-226 | th-230 | <I3cm | IMULIAL
0 DAY wmBEn | LOCATION § SAMPLED | SEALED | 20 DAY 20 DAY __bRy 20 DAY __| SMPLE _>15cm | 20 DAY _
3otz |CUNTRL Sod | 53| ys33| L2 _ 24

1-12-92 - F3 3 575.30
- __i 4':::; F'"’ J-57 505 529.41| 413.4)_ [/ w

1-12-9 v E3=39¢.22 .
-13-92 c“";;;:’ 217 01 ] 506 722247\ ¥38.9|_ L6 v |
-99-93 11-12-9213-4-93]| 5903 934.1Y Jyo5.T | 2.3 CI)(‘, F3* Y23.08
-13-92 [OUNTP L g so7 |___owdg|sa5.2| 1.9 H
.29-9> u-12-%|pyas| 523 | _103y.3) fuur | 2.3 v | ot | F3- 333.6¢
-[3-92 Gu;;_fo“ 17 2-3' 508 §90.21 | 521.5| L7 _ _M-
_gq_q; 1-12-92fp-y 52| _say M1y (Wl 3.y v | ot |F3~315.03
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3 All soil sesple results sre In pCi/gn

! Correction fector =

w Time =
s

Ra-22

. \nless noted olhcrulse:
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J\ 7 10,000 sec. backgrousw cis.
20

4£.65 \/

(Ct. Time) (Eff.) (Sample Hass)®

Stypically 500 gms
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- W-Awbu&h’kui ‘w‘u.l v
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1-91-92 J-12-92112-494 635 3,2-79]448.51 0.2 | v ot |F3=2¢1.9
£1 AL seil seaple results sre in pCl/om DA Celuclation REVIEMED BY:

SITE N.P. RANAGER |

e Correction fector = . J\ 7 10,000 sec, backgrouw cis, !
ot Vime = . uniess noted otheruise. £.65 \/ 20 !
= pCifom Re-226 [

ArTN

(Ct. Vime) (E(1.) (Somple Hass)®.

*typically 500 gms
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TOIN A IO 000 sec, b:ukgtouxl cts.

Vime s —imiess noted otherwise. 4.65 \/
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ATTACHMENT 2
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_. wnless noted otheruise.
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4.65 /
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mt lime =

O e

. tsless noted otheruise.
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