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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
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1.0 INTRODUCTION

The remedial action at the Gunnison, Colorado, processing site is being performed under
the Uranium Mill Tailings Radiation Control Act (UMTRCA) of 1978, Public Law 95-604
(42 USC §7901 et seq.) Under UMTRCA, the U.S. Environmental Protection Agency (EPA)
is charged with the responsibility of developing appropriate and applicable standards for
the cleanup of radiologically contaminated land and buildings at 24 designated sites,
including the Gunnison, Colorado, inactive processing site. Section 108 of Public Law
95-604 states that the U.S. Department of Energy (DOE) shall "select and perform
remedial actions at the designated processing sites and disposal sites in accordance with
the general standards" prescribed by the EPA. Regulations governing the required remedial
action at inactive uranium processing sites were promulgated by the EPA in 1983 and are
contained in 40 CFR Part 192 (1993), Health and Environmental Protection Standards for
Uranium and Thorium Mill Tailings.

1.1 STANDARDS AND CRITERIA

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

"Remedial actions shall be conducted so as to provide
reasonable assurance that, as a result of residual
radioactive materials from any designated processing site,
the concentration of Radium-226 in land averaged over an
area of 100 square meters (m2) 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 1 5 cm below the surface."

In addition, 40 CFR Part 192 provides criteria for applying supplemental
standards for the cleanup and stabilization of other radionuclides that present a
hazard commensurate with radium-226 (Ra-226) (40 CFR §192.21 [1993]),
such as thorium-230 (Th-230). A Generic Protocol for Thorium-230
CleanupNerification at UMTRA Project sites under development by the DOE
UMTRA Project Office (Appendix A) has received U.S. Nuclear Regulatory
Commission (NRC) verbal approval for implementation. Fundamental provisions
of the protocol are as follows:

• Th-230 concentrations exceeding Ra-226 concentrations will be remediated
such that Ra-226 concentrations one thousand years in the future, including
both in situ Ra-226 and Ra-226 produced by natural decay of Th-230 over a
1000-year period, when averaged over 100 m2, will not exceed either
5 pCi/g in the first 15-cm surface soil layer, or 15 pCi/g in successive
15-cm subsurface layers, above background (Generic Protocol).
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• For deeply buried material, stop excavations when the RAECOM computer
code, using site-specific parameters, calculates a Rn-222 flux of
3.9 pCi/m2s and expected long-term conditions are appropriate, or when
construction safety or feasibility becomes a concern.

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

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

The EPA standards were originally based on an understanding of radiologically
contaminated, fine-grained, tailings-like soil. However, a recent NRC evaluation
of the soil cleanup standards for cobbly soil has led to the conclusion that
standards should have a universal interpretation of bulk soil concentrations,
where bulk is defined as the total activity in picocuries divided by the total
sample mass in grams, independent of the radionuclide distribution as a function
of soil size fraction (Appendix B). Recognizing that UMTRA Project site cleanup
activities will entail the cleanup of radiologically contaminated cobbly soil, the
NRC also has concurred on a procedure developed by the DOE's TAC for
excavation control and verification of cobbly subsoil (Appendix B). The
accepted protocol is based on establishing a representative mass partition
function (f) that is the ratio of the mass of the soil fraction retained on a #4
sieve to the mass of the soil fraction passing a #4 sieve, and the characteristic
radionuclide concentration on the larger soil size fraction retained on a #4 mesh
sieve. The mass partition function can be developed and applied for the entire
site (Soil Verification Alternative 2 [Statistical]), Section 5.9 of the cobbly soil
cleanup procedure or for each 100 m 2 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
#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 (pR/hr).
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• Background Ra-226 concentrations near the processing site average
1.7 pCi/g.

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

1,2 REMEDIAL ACTION

The remedial action at the processing site will be conducted to remove the
tailings and contaminated materials to meet the above-delineated EPA bulk soil
cleanup standards for surface and subsurface soils. The site areas disturbed by
remedial action excavation will be either contoured or backfilled with

radiologically uncontaminated soil and contoured to restore the site. The final
contours will produce a final surface grade that will create positive drainage
from the site.
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2.0 RADIOLOGICAL EVALUATION

Two site characterizations were conducted (June 1990 and November 1992) to r,_ore
accurately determine the cobbly nature of the subsoil underlying the Gunnisoq, Colorado,
processing site, and to ascertain: 1) the mass partitioning of the subpile soil relative to a
#4 mesh sieve, and 2) the radiological contamination associated with the soil size fractions
passing and retained on a #4 mesh sieve. The purpose of this investigation was to obtain
the necessary parameters to characterize the bulk radionuclide concentrations for the site
foundation soil, particularly the subpile area. Earlier investigations were based on either
samples containing only the finer soil fraction, or, in the event that sampies were
unavailable, analytical modeling assumptions that the subsoil was composed of only finer
grained material. With these more recent site characterization data, an appropriate
excavation depth for remediating radiologicaily contaminated cobbly subsoil may be
determined that complies with the recent DOE bulk interpretation of the Ra-226 and
Th-230 soil cleanup standards that NRC concurred on. It also provides necessary
information regarding the way in which excavation 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
backhoe, 28 test pits distributed over the site, as well as in the near off-site
environment, and obtaining cobbly soil samples. Test pit locations are shown in
Figure 2.1. As seen in the figure, 10 test pits were dug in the pile area, nine in
the mill yard/ore storage area, five along East Gold Basin Road berms, and four
near the tailings pile perimeter. The depth excavated into the cobbly foundation
soil ranged from 1.5 ft to 7 ft (0.5 m to 2 m), and averaged 3.2 ft (1.0 m). Soil
samples of the finer scil size fraction passing a #4 mesh sieve were collected
from approximately every 1-ft (0.3-m) depth increment, and analyzed for Ra-226
and Th-230 (a total of 97 samples). In addition, 14 bulk samples of cobbly soil
were collected from individual 1 ft (0.3 m) depth increments for 10 selected t_,st
pits, and were portioned relative to a #4 sieve to assess the radionuclide
distributions relative to this soil size division: one sample each for eight test pits,
and two samples each for three test pits. Soil size fractions retained and
passing a #4 mesh sieve were analyzed for Ra-226, Th-230, Th-232, and total
uranium. A mass partition function, the ratio of the mass of large size soil
sample fraction retained on a #4 mesh sieve to the mass of the finer size soil
fraction passing a #4 mesh sieve, was also determined for each of the 10 test
pits, as well. Table 2.1 summarizes the range and average radionuclide
concentrations as a function of soil size partitioning relative to a #4 mesh sieve.
The mass partition function, f, for the cobbly soil ranged from 0.17 to 6.26, and
had an average and standard deviation 3.29 and 1.87, respectively.

The field lithological logs and off-site laboratory and on-site measurement 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.
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Table 2.1 Range and average radlionuclide concentrations as a function of size partitioning
relative to #4 mesh sieve for composite test pit samples: June 1990
characterization

Test pit location

Subpile plus offpile Subpile Offpile
(10 ;)its) (5 pits) (5 pits)

Soil size _,:-action Range Mean Range Mean Range Mean

Cobbles > #4 Mesh Sieve

Ra-226 (pCi/g) a 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 11 0.5 - 1.5 0.96

Th-232 (pCi/g) 0.5- i .5 1.0 0.5- 1.5 1.1 0.6- 1.1 0.9

Utota I (ppm) b 1.3 - 40 8.8 4.8 - 40 16.2 1.3 - 1.6 1.4

Fines <#4 Mesh Sieve

Ra-226 (pCi/g) 0.8 - 14 3.7 3.0 - 4.6 3.4 0.8 - 14 4.0

Th-230 (pCi/g) 1.1 - 180 58.1 1.1 - 180 111.8 1.0- 15 4.4

Th-232 (pCi/g) 0.8 - 1.9 1.2 0.9 - 1.9 1.3 0.8 - 1.4 1.1

Utota I (ppm) 1.5 - 87 28.4 34 - 87 54.2 1.5 - 6.', 2.6

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

2.2 SECOND TEST PIT OPERATION AND RESULTS

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

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

Field lithological logs, and off-site laboratory and on-site measurement results
are given in Appendix D. The results obtained from both test pit operations are
compatible. The radiological analysis of the finer soil size fraction for 1-ft
(0.3-m) depth increment samples from 19 test pits (data in Appendix D) clearly
indicate that Ra-226 is readily adsorbed/precipitated within the first foot to 1.5
ft (0.5 m) of subpile soil. However, differential migration of Th-230 relative to
Ra-226 has produced significantly elevated concentrations of Th-230 at depth.
During test pit operations, moderate to heavy rust staining of the cobbly soil and
groundwater was observed. This staining is presumably due to the formation of
ferric hydroxide precipitates, and elevated Th-230/uranium concentrations are
generally associated with this staining.
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Table 2.2 Range and average radionuclide concentrations as a function of size partitioning
relative to #4 mesh sieve for composite test pit samples: November 1992

Test pit location

Subpile plus offpile (20 test pits) Background (3 pits)
Soil size
fraction Range Mean Range Mean

Cobbles >#4 Mesh Sieve

Ra-226 (pCi/g) a 1.2 - 4.0 2.2 1.6 - 2.5 1.9

Th-230 (pCi/g) b 0.8 - 69 20.8 1.9 - 3.2 2.7

Th-232 (pCi/g) 0.6 - 3.6 1.6 1.2 - 1.7 1.5

Utota I (ppm} b 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 - 2.5 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- 1.3 1.25

Utota I (ppm) 2.4 - 86 30 1.9 - 2.0 2.0

apCi/g = picocuries per gram.
bppm = parts per million.
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2.3 STATISTICAL PARAMETERS FOR COBBLY SOILS: COMBINED ANALYSIS
i

To obtain the necessary statistical parameters to appropriately perform site
characterization, excavation control, and verification for the observed cobbly
site soil (Soil Verification Alternative 2 [Statistical], Section 5.9 of the cobbly
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 3.30,
with a standard deviation of 1.20 for the 33 test pits considered. At the lower
95 percent confidence limit, the site statistical mass partition function, fL, to be
used for site verification is 2.96 (from 33 test pits' data). Therefore,

approximately 25 percent (1/[1 +fL ]) of the cobbly subsoil, by weight, is less
than a #4 mesh sieve, and 75 percent (fL/[1 +fL]) of the cobbly subsoil, by
weight, is greater than a #4 mesh sieve, at the lower 95 percent confidence
limit.

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

The calculated mean and statistical upper 95 percent confidence limit
radionuclide concentrations are presented in Table 2.4 for the subpile, offpile,
and background areas.
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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

Radionudide concentrat,on
r.,itID Mass partition mass fraction >#4 sieve

_.,nd function
statistical f = (M > #4)1 Ra-226 Th-230 Th-232 UtoteI
summary Location (M < #4) (pCi/g) (pCi/g) (pCilg) (ppm)

1a 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 1

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 10 0.7 32

17 Subpile 3.68 2.8 7.1 1.6 13

18 Subpile 3.34 2.1 41 2.0 6.0

19 Subpile 4.04 2.2 22 2.4 13

20 Subpile 3.12 2.7 42 2.3 11

21 Background 3.93 1.6 1.9 1.5 2.2

22 Subpile 4.22 4.0 69 2.2 11

23 Background 2.93 1.7 3.1 1.7 2.2

TP2 b Subpile 2.93 1.2 19 0.5 9.8

TP4 Subpile 4.22 3.2 6.2 1.1 40

TP6 Subpile 3.80 1.3 1.3 1.0 20

TP8 Subpile 1.32 1.5 19 1.5 4.8
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Table 2.3 Summary of mass partition functions and radionuclide concentrations for composite
soil samples retained on a #4 mesh sieve: June 1990 and November 1992

investigations (concluded)

Radionuclide concentration
Test pit ID Mass partition mass fraction >#4 sieve I

and function
statistical f = (M > #4)1 Ra-226 Th-230 Th-232 Utotaw
summary Location (M < #4) (pCi/g) {pCi/g) (pCilg) (ppm)

TP10 Subpile 3.00 1.5 10 1.4 6.3

"rP15 Offpile 2.94 1.2 0.7 1.1 1.4

TP17 Offpile 2.34 2.0 1.2 1.2 1.5

TP20 Offpile 6.26 1.0 0.5 0.7 1.6

TP23 Offpile 0.17 1.3 0.9 0.9 1.3

TP26 Offpile 5.89 3.2 1.5 0.6 1.4

Average Subpile/ 3,30 2.0 15 1.4 9.6
Offpile/Bkg c

Subpile 3.20 2.1 19 1.5 12

Offpile 3.52 1,7 1.0 0.9 1.4

Background 3.82 1.9 2.7 1.5 2.1

Standard Subpile/ 1.20 0.7 17 0.8 9.6
Deviation Offpile/Bkg

Subpile 0.84 0.8 18 0.9 9.7

Offpile 2.55 0.9 0.4 O.3 O. 1

Background 0.84 0.5 0.7 O.3 0.2

aTest pit numbers 1-23, November 1992 investigation.
bTest pit with TP designations, June 1990 investigation.
CBkg = background locations.
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS

FOR COBBLY SOILS AT THE GUNNISON, COLORADO. PROCESSING SITE _ADIOLOGICAL EVALUATION

Table 2.4 Calculated radionuclide mean concentrations and mean concentrations at the
upper 95 percent confidence interval for the larger soil size fraction, as a
function of subpile, offpile, and background locations

Mean/mean concentration at upper 95% confidence limit
(pCi/g)

Radionuclide Subpile Offpile Background

Ra-226 2.1/2.4 1.7/2.6 1.9/2.7

Th-230 19/25 1.0/1.4 2.7/3.9

Th-232 1.5/1.8 0.90/1.2 1.5/2.0

Ul:otala 12/15 1.4/1.5 2.1/2.4

aUranium concentrations in parts per million (ppm).
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS

FOR COBBLY SOILS AT THE GUNNISON, COLORADO. PROCESSING SITE CONCLUSIONS

3.0 CONCLUSIONS

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

C B = C<# 4 [1/(1 +f)] + C># 4 [f/(1 +f)],

where

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

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

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

However, for site verification, the statistical averaqe values at the upper and lower 95
percent confidence limits are used in the relation above for C> #4, as a function of
radionuclide, and f, respectively, to separately calculate bulk concentrations for the offpile
and subpile areas.

On this basis, for cobbly subsoil to comply with the bulk cleanup standards (.total Ra-226
concentrations from residual Ra-226 and Th-230 to not exceed 15 pCi/g above

. background, 1.8 pCi/g bulk Ra-226 concentration), the corresponding concentrations in the
finer soil size fraction (passing a #4 mesh sieve) in the offpile areas could vary as follows:

1) C<# 4 Ra = 58.8 pCi/g Ra-226, when the Th-230 concentrations on the finer
fraction, C<# 4 Th, are less than or equal to 62.2 pCi/g;

2) C<# 4 Th = 168.4 pCi/g Th-230, if there is evidence that the Th-230 has
differentially migrated relative to Ra-226, and the residual bulk Ra-226
concentration is 1.8 pCi/g (C<# 4 Ra = 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<# 4 Ra), in the range of 1.7 to 58.8 pCi/g,

C<#4 Th = 171.6 - 1.86 x C<# 4 Ra

AS noted earlier, Ra-226 is readily adsorbed or precipitated within the first 1 to 1.5 ft (0.3
to 0.5 m) of the subpile cobbly soil, and available data indicates that differential migration
of Th-230 has occurred to depths below 3.0 to 4.0 ft (0.9 to 1.2 m) beneath the

tailings/subpile interface over about 30 percent of the subpile area. In areas where
differential migration has occurred, residual bulk Ra-226 concentrations are within the

DOE/ALI62350-53c JANUARY 19, 1994
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SITE-SPECIFIC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS

FOR COBBLY SOILS AT THE GUNNISON. COLORADO. PROCESSING SITE CONCLUSIONS

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

1) 99.7 pCi/g Th-230, if there is evidence that the Th-230 has differentially
migrated relativ6 to Ra-226, and .:he residual bulk Ra-226 concentration is

1.8 pCi/g, corresponding to average background concentrations (C<# 4 Ra "-

1.7 pCi/g};

2) Th-230 concentrations (pCi/g) are determined from the residual Ra-226
concentrations measured L,n the finer soil size fraction, (C< #4 Ra ), in the
range of 1.7 to 55 pCi/g by the relation

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

Composit3 and individual 1.0 ft (0.3 m) depth increment measurements of Th-232
concentration; i_,dicate 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;'Ja,!fication 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.
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Generic Protocol for Thorium-230 Cleanup/Verification at UMTRA Project Sites

The excavation of materials contaminated with thorium-230 (Th23°,_ at one or more UMTRA
Project sites may require extensive, deep removal of soil materials to ensure that the radium-
226 (Ra226)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 23°at the UMTRA Sites.

1. Introduc_on

The cleanup of radiologically contaminated soils on UMTRA Project sites provides explicit
requirements for the remediation of soils contaminated with Radium-226 (Ra228),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 m2. If other radionuclides are
encountered in sufficient quantities and concentrations to constitute a significant radiol¢.gical
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 (Th23°), which naturally decays, with a half-life of 77,000 years, to form Ra226
is also present in uranium mill tailings and contaminated soils. Therefore, it may be readily
shown that for soils containing initial Ra22_and Th 23° concentrations, at time t=O, of
Ra22_(t= O) and Th23°(t = 0), respectively, the Ra226concentration at any later time, t, is:

Ra22_(t) = Ra_26(t=0) e_' + Th23°(t = O) (1 - e A'),

where A is the decay constant for Ra226,or 4.32 x 10 .4 yrs_.

Furthermore, the geochemical behavior of Ra226and Th 23°in typical UMTRA site environments
have been observed to be significantly different. Under neutral or basic soil conditions, neither
Ra226nor Th23° 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 23°being more mobile than Ra226.

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 Ra226and
Th23°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 Ra226according to EPA standards would also reduce
the Th 23°concentrations to acceptable levels by default, and the total Ra22_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 Ra226and Th 23°will cause these radionuclides
to differentially migrate. Generally, under these conditions, Ra_26 is adsorbed or co-
precipitated on soil within a depth of one to two feet, and Th_3° 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 thGro-ferro
hydroxides, for example). For example, at the Spook, Wyoming site, Th 2z° differentially
migrated as deep as 20 feet below the raffinate pond before being stabilized by neutralization.
In order to be in harmony with the supplemental standards provisions to reduce Th ;_°

concentrations to as low as raasonably achievable (ALARA), and to come as close to meeting
otherwise applicable standards as is reasonable under the circumstances, an excavation depth
less than 20 feet was selected as a viable solution fGr this site.

It may be concluded that the cleanup of the initial Ra226contamination according to standards
does not necessarily mitigate against the ultimate ingrowth of residual Ra226with time due to
the radioactive decay of residual Th23°in all areas within a site. As a consequence, residual
Ra226concentrations at a later date, due to ingrowth from Th2z°contamination, may pose an
undesirable health hazard. Therefore, tl,_ supplemental standards provision of 4G CFR 192
requires the development of a cleanup criterion for Th2z°, 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 al: 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 implement,_tion.

2. Generic Protocol

As ca,_ be seen from the equation presented in the introduction, the overall l O00-year
maximum concentration of Ra226in the soils will either be equal to the present Ra226inventory
(if Th 23° concentrations are equal to or less than Ra226concentrations), fJr the total Ra226
inventory one thousand years in the future (if Th 23° concentrations exceed Ra226
concentrations). If Ra22_concentrations are equal to or exceed Th2z°concentrations, the site
will already meet the Th2z° supplemental standard by default when the site i_ remediated to
the 40 CFR 192 standards for Ra22_

(1) Therefore, the supplemental standard chosen for Th2_°needs only to ensure that the
overall Ra226concentration one thoLJsandyears in the future, when averaged over 1O0
square-meter areas, will not exceed either 5 pCi/g in the first 15 cm layer or 1 5 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 Ra226concentrations are considered to be bulk concentrations, as determined
by the recently developed, NRC-approved protocol for excavation control and soil verification
of cobbly subsoils.

2.1 Protocol for Contamination at Depth

As the depths of excavations become deeper to remove elevated Th 23°, 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_2) 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 Ra226 will allow higher residual
concentrations of Th 2z°to be left in place, while still attaining a level of protection equivalent
to the intent of the Ra226soil cleanup standards. To determine this concentration, the NRC
model (presented in the Draft Generic Environmental Impacc Statement on Uranium Milling;
NUREG-051 1; April 1979) can be used to determine the radon-222 (Rn222)flux that would
produce 0.02 Working Levels (WL) in a hypothetical structure built on a 100 square-meter
(m2) grid. The following equation was used:

C = FABNR*1000, where:

C = Rn222concentration (pCi/I)
F = Rn222fh,^ _;'Ci/m2-s)
A - Area over which the flux enters (m2)
B = Flux reduction factor for entering structure (unitless)
V = Volume of the structure (mz)
R = Effective Rn222removal rate (s_)
1000 = conversion factor (I/m 3)

In areas where basements are feasible (based on local construction practices and deep
groundwater table), it should be assumed that the thickness of fill material is eight feet less
than the depth of the excavation. Using A = 103m 2, B = 0.5, V = 250m 3, and R =
1.98xi 0 .4s1 , a flux of 3.9 pCi/m2-s would produce indoor air concentrations of approximately
4.0 pCi/I Rn222. 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 calctdated flux is less than 3.9 pCi/m2-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 Th23°concentrations
is when groundwater is encountered at shallow depths. Since the Th 2z° 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 _3°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 Rn222generated 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 23°extend
only a short distance into the saturated zone.

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

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

3. Verification Sampling

Under typical site conditions, verification of the Th 23°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 n°.

(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 Thn°.

An analysis of verification data from the Tuba City, Arizona, UMTRA site, which has
completed remediation and used this strategy, found no instances in the area sampled at the
rate of 1 out of 25 grids where Th23° concentrations would cause future (i.e., at t= 1000
years} expected Ran6 concentrations to exceed 40 CFR 1 92 standards for Ra226.Furthermore,
preliminary results confirm the expectation that Th n° concentrations are generally equal to or
less than Ra22_concentrations in areas other than beneath the raffinate pits, and Ra226
concentrations are well correlated to Th 23°concentrations in these areas.

If any verification samples exceed the Th 23° 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 n° 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 23°at all fL Jre UMTRA Project sites:

(1) Excavate bulk Th23°to a 1O00-year corrected bulk Ra226concentration of 5 or 1 5 pCi/g
(as appropriate) in 15-cm layers;

(2) For deeply buried material, stop excavations when the RAECOM computer code, using
site-specific parameters, calculates a Rn2=2flux of 3.9 pCi/m2-s;

(3) 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 2z° 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.

(4) Perform verification sampling for bulk Th 23° in all grids underneath raffinate pits or
other areas suspected of having a mechanism to preferentially mobilize Th 23° over
Ra226;

(5) Perform verification sampling for bulk Th 23°in 10% of the grids underneath sub-pile
areas; and

(6) Do not perform verification sampling for bulk Th 23° in grids for which process
knowledge and characterization data indicates no potential for preferential migration.
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APPENDIX B

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

PROCEDURE FOR BULK RADIONUCLIDE
DETERMINATION, EXCAVATION CONTROL, AND SITE

VERIFICATION FOR SOILS CONTAINING COBBLES



o

Department of Energy
/_)uq_erque Operations Offce

P.O. Box 5400
A_uquerque New Mex_o 8711S

.B

o

Mr. JohnSurm_er
- Chief, Uranium Rs<zwel_ Brlglch

Division of Zow-Zcwel Waste

Office of Nuclear Materials Safety

o.s._=1_r P_j_a_ omniss1_
Mail SCrap5-E-'2

j- I _hiteFlintNorth
11555 Rockville Pike
R:cJcville,MD 20852

DearMr. Summier: #

Historically, the majority of Ra-226 _ted materials being cl_
up at urn/u= MillTaili-_ Rm_d/al Action CemmA) P_jm¢ si_s
o=sis_d of tLilin_, o_ spoils,_ilings _ wi_ fim-_rai_d
r,oils (_lown and vicinity p,_es) and fL-_e-cj'z-ai_dsoils undm:
residual milling waste (t.ailL'-Jgs and raffinate ponds). Ho_,ver, in 1988,
om-dit./cr_ e.rK:o.mCP.red_ile zBc_diatir_ _h-230 ¢onCamL-,ation _'_.ich
persLctJK] once Ra-226 had been x_oved at both the Rive, Wy_, and
Durango, Colorado, sites were m_t_nt_ially different.

At both sites, whi=h ware locat_ on alluvial floodplain, subsurface
soils c_nsis_-edof a larue pe.-1_entageof _les and gravels whioh

on a #4 sieve (4.76 _). In ackiition, it was det_vm_nsd Chat

approxi_taly95 percm¢ of t_e tstal_n_ntration of r_ioactivitywas
depceiCad on the fines (those moils passing a #4 sieve).

Based on these _msiderations and the fact that cleam_ verification

_=_ling m_clnely _p1oyed by _ mm_Lial Ac_on C=¢_c_ did_¢
r,_i]y a__Cata samplingand ana/ysisof materials_r_tar Chart#4
sieve, the fol_ring protocol for _h-230 c./eam_/verifica_.ion

O.s. _ of Enm-_ (_:_) and the U.S. Nuclear _la_:z_ry CmnLssion
O_C) in m_ifications to the _al Action Plans for Chose sites.

_. _ the"_ir_smassn-act.i.on"W oo__ _ (_o)
zepresentative bulk field samples, and separating frac¢/o_ _reater
Chartand less than a #4 sieve:

: Z_ mass fraction- m.ss __/'mss total ,, unitless frac_on
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2. D_t-_;_e Ra-226 (or _3_-230) crr_=_Ttrat/cn(pa_sing the #4 sieve) in "
verification saz_les collectedandanalyzed=rd/r_ to starcla_
methodol_gyclescri_ in l_-F_ _ _m_-F) _ P.AC-..015,
"Verification _ for Vicinity _.ies and Tailings Sites."

3. Deta.-'m/ne_ 1_a-226 (or _h-230) =m,-,_tra':./on during clean_
verification _ _ the Ra-226 (or _h-230) _--_,_ati_1 on
finesas fo11_:

hulk Ra-226 c=rczn_raticn -.(fires Ra-226 ,._,,,7_b.ation) X (fines
Zz'_-t.%=n)or,

bulk _-230 c==_r_tian - (fi_ _h-230c_=-,c_trat.'l.an)x (fines
ross fr_-_n)

_e DOE _ to _ _ basic_I, an a sites__ific_=_s,
as a standard _ting practice for cleanup and verification of both
residual Ra-226 and _3_-230 o_T_3z:/_at/_n at t_RA sites yet to be
rE_iatad. The hulk _ticr_s of Ra-226 _d _-230 ¢letermiFmdhy
the above pr_cedur_ will cccply with the __ion standa_ for Ra-226,
and sup_l_ cleanup _ for _h-230, as specified in 40 CFR
192. BLIIkRa-226 _t/c_s will _t excsed5 and 15 pCi/gfor
_./ve 15 c=ndee_ surface and _ace la__-s averaged over I00
=_. Similarly, The hulk cr_ce/_t_l-ationof subslLvface_h-230 i_ 15 cm
_epth _ will r_t e_ed 35 pCi/g averaged over I00 m'. _e
details of the _I will be =_re cr_letely 5escribed in an
sectionto _ RAC-015whi_ will _ _en the _I ,,.v_dbe
implm:m.ntsd; the _ of samples needed to pr_e the initial value f_
the fines mass fraction; the f_uency of updati_Jverifying the fines
=ass fract/on as work prc_ses across a site; _ the fines sass
fraction used will be Iccjcj_don field data sheets, etc. It will also be
includedin futureu_c1_tesof the _cal A_r-_ _ and
r_f_ as app_te in _ ACtion PI_-_ for sites _ere it will
be applied.

_e sites where this _I could be applied w_id likely include
Gr_d Junction, Gunn/son, Rifle, Slick R_ck, and _a_urlta, Color,b, sirce
_ey are all loca_ _n alluvial fl_lai_s possessing _istics
sinilar to _ _ above. 2bereft-e, the DOE nemesis _he _RC's

that_x_ a _I is =_sisten_wiu_the r_uinmm_ of
40 CYR 192 and that its _ctcE_ should be d/._ to formally
irc_z1:orat._the __I into _ o;__--atir__ andacUnss
its_ a;_lica_-ionin site_ _-_.i_Plans.
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call Mr. Don Met.zler of zml Etaff at (l:TS) 845-5657.

S_y,

D

Mark L. Matthews, P.E.

Vraniu=MillTailings_ Act/_
m_j_ office

oc:

F. Bosiljevac,
S. Hill,_C
M. Miller,_3C
D. Gcnz,ales,_%C
J. OZone%m,MK-T
D. Carlson, MK-F
M. Madsan, __

\

l



ea_;_" "u_o UNITED STATES
_ ._/_ NUCLEAR REGULATORYCOMMISSION

P'_._il-.------_j.;_ W.SM,NGTON. D. C.20555 . .
If' Ii. 11, _ 4

SEP 1 ? 19SI

Mr. Mark L. Matthews P.E.
, Project Manager

Uranium Mill Tailings RemedialAction
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.$. 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 severalTitle I sites, DOE has
encountered large quantitiesof radium-226or thorium-Z30 contaminated
material with a high contentof cobblymaterial (greater than a No, 4 sieve
size). Your tests show that the containedradioactivityis concentratedin
the finer fraction with the coarsefraction containingnegligible quantities
(less than 5 percent). Procedurespresentlyin use by your contractorsfor
sampling and analyses are designedfor relativelyfine grained homogeneous
soils with a minimum of largermaterialand are not adequate to characterize
the radioactive concentrationsin the heterogeneoussize material being
encountered. Your proposedapproachwould rely on measurement of the
radium-Z26 or thorium-Z30 contentin the finer fraction to obtain an average
concentration for the entire sar,;ple.

We agree that determining an averageradium-Z26or thorium-Z30 content over
an entire sample would be consistentwith the EnvironmentalProtection Agency
(EPA) standards in 40 CFR 192 if the radium-226contentof 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 soil below the surface and 15 pCi/g averaged over 15 _ thick layers of
soil more than 15 cm below the surface.

You plan to address the details of the procedure in a section to be added to
Procedure RAC-015 which will define when the procedure would be used, the
nurber and distributionof samplesto be taken, the determination of the
radium-22S distrlbutionand slze fractions,and other appropriate detalls.

We agree that the proposed approachhas the potentialfor maintaining
compliance wtth EPA's standards while avoiding over excavation of contaminated
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material. However, for final concurrence,we will have to review the details
of your revised ProcedureRAC-015and the effectsof its implementationon a
site-specific basis. Any questionscan be addressed to Allan Mullinsof my
staff at FTS-492-0578.

l

o

SincereIy,

_".john.J. Surmeier, Chief
UraniumRecovery Branch
Divisionof Low-Level Waste Management
and Decommissmoning,NMSS

cc: D. Metzler, DOE, Alb.

w
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Mr. Albert R. Chernoff, Project Manager
Uranium Mtll Tatltngs Re:edtal Action

Project 0ffJ ce
U.S. Department of Energy.
Albuquerque Operations Offtce
P.O. Box 5400
Albuquerque, Iqev Mexico 87115

Dear Mr. Chernoff:

We have revtewed the procedure on "Bulk Radtonucltde Determination, Excavation
Control,and Site VerificationFor Cobbly Soils= sent wlth your letterof
March 26, 1992, mnd supplementedby a revised Page 12 sent by facsi=ileon
March 30, Igg2. We hereby concurwith its use on U.S. Departmentof [ner_y
UraniumMill TalllngsRemedialAction Project sites containinga high
percentageof cobblysubsoil. Thls procedure,designated RAC-OP-O0),shouldbe
referencedin the specificRemdial Action Plans for those siteswhere it will
be used.

One Item of note concernsthe sectionof the procedurediscussingauthority
{Section1.3). Thls sectionshould be revised to referencethis letteruf
concurrenceratherthan the Septe_er 17, Iggl, letter cited, which agreed
wlth the conceptbut did not concur with the procedure.

Any questions should be addressed to Allan Mulltns of mY staff at FTS g64-2578.

' Sincerely,

ur_eter, Chief
ecovery Branch

Division of Low-Level Waste Management
and Deco_isstontng, NHSS

co: D. Metzler, DOEAlb
P. Mann, DO[ Alb
O. (;onzalez, TAC
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Soil Verification Using Cobbles-To-Fines Correction
o

1.1 Purpose

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

J-_.2 Applicability

• This procedure may be applied in areas designated for routine soil excavation
and verification (see RAC-OP-003) where the subsoil media contains a high
percentage of cobbles.

1.3 Authority

Letter to A.R. Chernoff, DOE/UMTRA from J.J.,Surmeier, NRC dated April 4,
1992•

2.0 REFERENCES

2.1 RAC Health Physics Procedure RAC-RP-005 - Radiological Instrumentation.

2.2 RAC Health Physics Procedure RAC-OP-002 - Excavation Control Procedure

2.3 RAC Health Physics Procedure RAC-OP-003

3.0 DEFINITIONS

3.1 Cobbles - The portion of,a composite soil sample which will _(Zt pass through
8 #4 mesh sieve.

3.2 Fines - The portion of a composite soil sample which will pass through a #4
mesh sieve.

3.3 Mass partition function, f. of a cobbly soil sample - the ratio of the dry mass
of the cobbles (M,,,), to the dry mass of the fines (M,,,):

f = M,,,/M,,, (cobble to fine ratio),

i | • i i

OP-003-4 0 Page 2 of 15
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where the total dry mass of the sample, M,, is
e •

MT = M,,, + M,.,.

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

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

C. ,= Total Sample Radioactivity (pC,) /Total Dry Mass of Sample (g)

C, - ( C.. x M,,, + C,. x M,., )/( M,,, + M.,, )

C, ,= C.,, (1/(1+f)) + C.,, (f/(l+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
functionand cobble radionuclideconcentrationsrespectively•

3.7 Running Average - The determinationof statisticalquantitiesbased on the
availabledata and recalculatedas more data becomes available.

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

3.9 Statistical Cobble Radionuclide Concentration (C>u) - The cobble radionuclide .
concentration (C>#4) at the upper 95 percent confidence value calculated from
test pit or running average data;

4.0 REQUIREMENTS

4.1 Prerequisites

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

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

4.2.1 Buckets, wheelbarrows, #4 mesh sieves or screens (4.8
millimeter), shovels or backhoe, weighing scale up to 200 Ibs.,
drying oven, and other materials, as necessary, to obtain
representative bulk soil samples. It should be noted that a 1/4
inch hardware cloth is approximately equivalent to 8 #4 mesh
iieve, and may be used in lieu of a 14 mesh sieve.

4.3 PrecautionslLimits

N/A

4.4 Acceptance Criteria

NIA

5.0 PROCEDURE

5.1 Site Evaluation
A

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

5.1.2 The statistical mass partition function (fL) 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 only to obtain an

of the excavation depth required for compliance with
radiological cleanup standards.

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

5.1.4 If TeSt pit excavation activities are performed during remedial action,
the statistical mass partition function (fL) shall be obtained by
calculating 8 running average of the corresponding parameters obtained
as test pit work progresses across the site.

I IOP-003-4 0 Page 4 of 15
• q = |
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5.2 Test Pit Soil Sampling and Analysis

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

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

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

5.2.4 Determine the percent moisture content by weight of one of the can
samples ar;d calcu!ate the adjusted dry weight of the fines. Calculate
the adjusted dry weight of the cobbles assuming a moisture content of
1.5 percent. Record all pertinent information on the Cobbles to Fines
Calculation Sheet (Attachment 1). 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.

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

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

5.2.5.1 Using the initial on-site analysis results and the vend(_r
analysis results for all test pit or running average samples,
a Ra-226 correction factor shall be established using the
following equation"

Ra-22SC.F.- R,• R=* R.
n

! ii ii i

A_pen(:lix: IRev. No.:
0P-003-4 0 Page 5 of 15
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where, C.F. == correction factor, "
R, = Vendor results (pCi/g) divided by

initial OCS, results (pCi/g} for the
n_ sample (i.e., 1, 2, ...n), and

n = number of ratios.

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

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

5.2.7 Calculate the bulk radionuclide concentration (Ca) 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(,4), and the
radiological concentration of the cobbles (C>,,) in the equation defined
in Definition 3.5. Bulk radionuclide concentrations should be
calcula!ed for Ra-226, Th-230. and Th-232 (if necessary).

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

5.4 Statistical Mass Partition Function - Alternative 1 (Test Pits)

5.4.1 Upon completion of test pit sampling, pertinent data sh_ll be compiled
on the Statistical Data Sheet (Attachment 2), and the statistical mass
partition function shall be calculated using the following equation:

f, - T -

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

f ,= mean mass partition functions of n samples,
s .= sample standard deviation for the n samples,
t ,= t from Attachment 3, and
n ,= number of observations.

Appendix: Rev.No.:
OP-003-4 0 Page 6 of 15
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5.4.2 The mean of the sample population is determined as follc)ws:
Q

7- -r'• • ...r.
n

where, fl.2 _,, " the value of f for sample 1, 2, or n; and
n - the number of samples.

5.4.3 The standard deviation is calculated as follows:

S-- _.1
n 1

where, S ,, sample standard deviation,

f, = value of f for sample n,
am.

f = mean of f for n samples, and

n = number of samples.

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

where, C>, ,: The statistical cobble radionuclide concentration at
the upper 95 percent confidence value,

C ,, mean radionuclide concentration of the n samples,
s ,, standard deviation of the 30 samples,
t ,, t from Attachment 3, and
n -- number of samples.

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

5.5.1 The statistical mass partition function (fL) and the statistical cobble
radionuclide concentration (C>,) may be obtained by calculating a ;
running average of the corresponding parameters using the equations , ,.

i i

Appendix: IRevl No.:
0P-003-4 " 0 Page 7 of 15 '
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in sections 5.4.1 and 5.4.4 respectively. Compile'data on the
Statistical Data Sheet and recalculate fL and C>, as data is obtarned
from each new test pit.

5.6 The statistical mass partition function and statistical cobble radionuclide
concentration for alternative 1 or 2, will _ be used for excavation control
to obtain an _ 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(w, and using the statistical
mass partition function (fL) and the statistical cobble radionuclide
concentration (C>,l an estimate of the allowable fines radionuclide
concentration may be obtained as follows •

c,,,, = cs - c,,,ILL/(1+ f,.)]
[1/(1+ tL))

where, C<. = The estimated fines radionuclide concentration,
CB = the applicable limit (i.e., 5 or 15 pCi/g for Ra-226 or

Th-232 or 35 pCi/g for Th-230),
- fL = statistical mass partition function, and

C>= = statistical cobble radionuclide concentration.

5.7 Verification Soil Sampling & Analysis

5.7.1 Grid the entire site into squares of 100 yd= (-100 m2). Grids shall be
uniformly distributed over the site so as to obtain representative data.
Record location and elevation for each 100 yd2 grid.

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

i |

""'"°": I"'""°: I " fI+
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(30')
e

0 O 0

" (30') 0 0 0

0 0 0

0 = sample location

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

s

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

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

5.8.3 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).

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

5.8.5 Calculate the bulk radionuclide concentration Ch "_orthe 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 .

I I

0P-003-4 0 Page 9 of 15 •i m
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radionuclide concentration (C>,) in the formula in section 3.5. All data
• shall be recorded on Form F1-OP-O03-4. •

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

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

B

5.9 Site Verification Alternative 2 (Statistical)

5.9.1 For each 100 m 2 grid, a 9-plug composite soil sample of the fines soil
will be obtained following the technique outlined in Section 5.7.

5.9.2 Extract a 50Og can sample of the fine fraction for radiometric analysis.
Discard the larger size soil fraction.

5.9.3 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.

5.9.4 Calculate the bulk rad;onuclide 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),

t the statistical mass partition function (fL) and the statistical cobble
= radionuclide concentration (C>=) in the formula from section 3.5 as

modified below.

; c== + fL)]+ + f,)]

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

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

5.8.7 After a minimum of 20 days, reanalyze the sample end 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, end, if
necessary, Th-232 analyses in accordance with Quality Assurance
requirements.

i _ i i ii iii i_l_Irldix: IRe . NO.:
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6.0 RECORDS/REPORTS/NOTIFICATIONS
o •

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

7.0 ATTACHMENTS

7.1 Attachment 1 - Cobble to Fines Calculation Sheet (F1-OP-003-4)
o

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}

Appendix: JRlv., NO.:
0P-003-4 0 Page 11 of 15
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Attachment 1

I

COBBLES TO FINES CALCULATION SHEET
!

Site: Sheel of

hmple/Grid I.D. Dote:

Fines Cobbles Moisture Content Fines

Wt. Sample Wt. Sample

& Bucket & Bucket Wet Wt. Sample/pan

Wt. Bucket . Wt. Bucket Dry Wt. Sample/Pen

Wt. Sample . Wt. Sample Tore WI. Pan-

Adjusted Adjusted Wt. Water e

Dry Wt.(Mc,,I e Dry Wt.(Ma,,,) e° Wt. Soi| e •

I Percen{ Water( •/• • )
|

• Acljuste_ Dry Wt. of the F_nes ,, _'1 Sample x (1 - % water)

0 *" Adjuste0 Dry Wt. of the Cobbtes ,, Wz. Sample x (1..015)
i

Mass Perlition funCtiOn (f) ,, M).,fMc., s

Radie logical z;rORa '_)°"rh ='_Th

Analysis (pC,/g_ (PCi/g) (pCilgl COMMENTS

. Cobbles

(C,.,)

On-S0te Analysss •
Fines • • N/A
ICe,,)

•ee

i

Venclor Analysis
Fines

(C,,,)

Bulk ROdiOr_uchcle IF

Concentration 4re
IC.)

###

* Irmov; oe tr.1_xCoqtocle0, *0" 20 Oar _?v/Are, TelrtI_I or Rvm_,lNtAVE.I
• I_,h 0 Vlm_or: elf Us,n0 I_tlll CorrectO_. tllr US_g ;_0aov (klA for Tell PJtl I_ Iltt_'mmOAV|.)

mPal Correction Fooler:
J|

Reviewed By: Date: ,,
i

F1-0P-003-4

iP

Appendix: IRov. NO.:
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O "" STATISTICAL DATA SHEET
"O

e

C) Site: Date: Sheet , of _._._.O
I I I I I

C ,_ Vendo_ C_N On-Slle C_N Vetmllof
...... |l I

,. ...

Tilt I_ No. | I_R8 ;_rh ':;Th ;_mRa, Z:tTh x_R8x ;_rh n_Th Iml_ll/mll_!
I I I I ill

i .,. , i i |l ,i ii

.i

...... i ill
t

, t

9= , il ii , .... i

Z

....... iI I lll
i
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Ii
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i L imli ii i i

i lii Ini ii

I Ill ii i II i IlI
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I Ill

Stmllstk:M Moss Pwllllon Function If, I =

"10 $IilllSllCll Ce_b4yklRIIdkamfu1:lktJoConcenlrillk:m IC )u) = _'Ril l_Tlh Im_Tl .....w

¢0 rare Com_lion Fect_ IC.F.I I

Reviewed By: Dale: m
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Attachment 3

; CRITICAL VALUES OF t

n-1 t.oso

1 6.314
2 2.920
3 2.353
4 2.132

5 2.015
6 1.943
"7 1.895
8 1.860
9 1.833

10 1.812
11 1.796
12 1.782

" 13 1.771
14 1.761
15 1.753

16 1.746 .
17 1.740
18 1.734
19 1.729
20 1.725

21 1.721
22 1.717
23 1.714
24 1.711
25 1.708

26 1.706
27 1.703
28 1.'/01

• 29 1.699
inf. 1.645

-- i Ill

0P-003-4 0 Page 14 of 15
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VENDOR LABORATORY COMPOSITE SOIL SAMPLE
MI=_,SUREMENTS: SIEVE ANALYSIS AND

RADIOLOGICAL MEASUREMENTS
FOR COMPOSITE SOIL SAMPLES <#4 AND >#4 MESH

SIEVE COBBLY SUBSOIL INVESTIGATION
JUNE 1990



ENGINEERS
AND

" CONSTRUCTORS

_ MK-FERGUSON COMPANYA MO4_qlSON YJ_IUDSEN COMPANY

i M_J_3OuAFr'rERSCXCWCE
ONEE_EVtEW
CLEI/ELAND. OH10 USA 41,4114
111_,4ONE.{211P_5_J-5600/TELEX: _2 REPLY "tO'. MK.FERG_ COMPANY

REMEDIAl,. ACTIONS
C0NI_U_I'0R-uM'rI_ PROJECT
P.0,BOx9_36
AI.BUOUEROUE.NEWMEXICOU.S.A.e7119

August 9, 1990 90-3050-548

Mr. Mark L. Matthews

Project Manager

U. S. Department of Energy

Uranium M£11 Tailings Remedial Action Projec_ Office

First National Bank Building

5301 Central Avenue N.E.

Suite 1700

Albuquerque, New Mexico 87108

; SUBJECT" Information on Gunnison requested by TAC

REFERENCE" Contract No. DE-AC04-83AL18796

Dear Hr. Matthews"

This letter is provided co 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 _he pile and subpile area of the Processing Site which

were requested by Paul Dart and Jim Crain.

Attac,hment 2 contains laboratory test results on Ra-226 and Th-230

for the Processing Site which were requested by Doug Gonzales.

Attachment 3 contains Estimaues of employee numbers which was

prepared by H_ES 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,

MY,,- Company

J. O'.Iolab.

ProJe,.-_rector /
J GOILLEC/JR3 / sls
Enclosure

co" P. Mann - DOE/UMTRA (w/enc.) bcc: R. E. Cooney (w/enc.)

C. Smyt:he - DOE/UETRA (w/o enc. ) D.R. Sanders - MXES (v/o enc. )

- TAC/UMTRA (v/enc.) J. R... _Briggs (w/enc.)
4513K File - EDT (w/enc.) :

• File (w/o enc.) i
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I MI_ DOC.3885-GUH-L-09-01094-O0

I"
t

l.irK:x)InDeVom,lnc
,, Geotechnical Consultants

1441MotorSt.
GrandJunction.CO 81505
(303)242-8968

: Ouly 9, 1990

- Mr. Eerik A. Rennat
Ymrrison-Knudsen_vi_'amnt.al Services, Inc.
180 Howard Street
San Francisco,CA 94105

Re: Sieve Analysis
Gunnis_, CO

Dear Mr. Rennat:

Enclosed please find two copies of corrected Seive Analysis regarding
ca ionedjob.

If we can be of any fuzther assistance to you, please do not hesitate to
=ontacT. t.hisoffice at any time.

RP.spect.fully submitted,

_J2_012_De%eRE, Imc.

By:
Edward M. I¢_rzLs
Branch Manager

LD Job No.: 72199-J



PRO3ECT LOCkTIOH: Gunnison Processing Site
SJdAPLE LOC&TIOH: T-2 9 I/2' - 10'

I
SIh'VR SOIL g I 8I_&B&LYSIS

-- Soil Wt. gm
No. Wt. ql Retained Finer -_'" 18188.00BBBSDBBBBBBBIBBBBDBBB8BBBDODBBBBRBBD

l, 8" 0 100 • OOZ "'''''""
' 7" 0 ")00.001

I . 6"" 0 IO0.OOZ5"' 0 100.00_

, 4" 7363 40.48 59.52_ /
i 3" 9603 52.80 47.20Z

2"' 10568 58.10 41.90X
1-1/2"" 10649 58.55 41.45Z

1"" 11523 63.35 36.65Z
3/4"" 11906 65.46 34.54Z

1/2"" 12631 69.45 30.55Z
3/8" 13048 71.74 28.26_

04 13562 74.5_ 25.43_
OlO 14233 ?8.25 21.75Z

e20 15091 82.97 I?.03Z
e40 16107 88.56 11.44_

elO0 17138 94.23 5.77_
e200 17516 96.31 3.69_
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PRO3ECT LOCATIONs Gunnison Processin_ Site I

SAMPLE LOCATIONs T-4 14 Slightly Cemenced i

SIEVE SOIL % % _-. SIEVE ANALYSIS 1
No. Wt. gm Retained FLner Soil Wt. gm

m.m.=........=.m.....===...=.m.s...- 17724.0C t

O" " 0 0 100.00% mmmmmmmm-- 17" 0 0 100.00% I

b _ 6100 34.42 65.58% i- S" 6100 34.42 65.50%

4 " 6100 34.42 65.50%
_" 6100 _4 42 65.5B_•J •

2" 7360 41.53 5B.4_
1-1 /2" BBSO 49.93 50.07%

1" 10930 61.67 30.33%
314" 11980 67.59 32.41%

1/2" t2B70 72.61 27.39%
_/O" 13500 76.17 23. B3%

#4 143_2 80.8& 19.14%
#10 14710 B2.?_ 17,01_

#20 1_c)_ E6 • _ 13 .67%
#40 161_9 91.06 6.94%

#100 171_4 _6.81 3._X
#200 1748_ _8 b4 I _"

li,..e

i • IIII

i _n-;-_LINCOLNI coLo,,oo:couo.,oos,R,.osII I-]1 DeVORE i G**.0_u.cT,o,.,u_eLo.
Ii mw ENOINEERS i
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• PRO_ECT LOC&TIOH: Gunnison Processing Site

SAHPLX LOCATION: T-6 12o2S' - 13'
I

SIEVZ SOIL Z Z SI_VZ &N&LYSIS
Ho. Wt. gl Retained Piner -.. Soil Wt. gm

j -.=-----.-====--=--=--.---.------..= _.. 19860.00
8'" 0 100.00% "''''''''
7"" 0 " 100.00%

1 " 6" 0 100.00Z
5"" 0 100.00%

f 4" 1591 8.01 91.99%
3"" 4998 25.17 74.83%

I 2" 6357 32.01 67.99%
1-1/2"' 6491 42.75 57.25%

1" 10684 53.80 46.20%
I 3/4"" 12053 60.69 39.31%

112" 13736 69.16 30.84%
I 3/6" 14515 73.09 26.91%

e4 15719 79.15 20.85%
f elO 16310 62.12 17.66%

120 17340 87.31 12.69%
t40 19026 95.80 4.20%

elO0 19672 99.05 .95%
1200 19716 99.27 .73_
||l|l|||t|l|B|||||||lil||||l|||il|lt

I

1

o.;o:'ooo.,oo...,.o,-
L] DOVORE I OAA.O+u.u,o.. pu.Lo......... IIW _AA_E•L,| ...............................
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PROJECT LOCAT|ON; Gunnison Processing Site
SAMPLE LOCAT]DNs T-8 6" - 7' ;nterface

S;EVE SOIL % % ,,. SIEVE ANALYSIS
No. Mr. Qm Retained Finer Soi I Mr, gm

mmmmmmmm--mmmmmmmmmmmmmmmmmmmmmmm_m 15_00.00

8" 0 100.00_ ....m...m
" 7" 0 100.00%

6" 0 100.00%
.. 5" 0 100.00%

4" 0 100.00%
3" 0 0 100.00_

2" 3700 24.18 75.B2%
1-112" 4450 29.08 70.92_

1" $600 36.60 63.40%
314" 666_ 43._6 _6.44_

112" 7420 48.50 51,50%
3/8" 7910 51.70 48.30_

#4 8710 56, 93 43.07%
#I0 9250 60.46 39,_4_

t20 10176 66.51 3_.49_
#40 11299 73,8_ 26.1_

#100 12897 84.29 15.71_
#200 _a...._ 86 .95 I_.05%
8DB811B18BIBSBtISBBBSRO8BB8888DRORBB

I ...... .rl-;'_'_LINCOLN I coLo,.oo:coLo.:oos,.,.os f
Ii l DeV0 RE !l...o ,..cT.o..,u..LoII mF [NOINEERS
_,L,-,,.-m II[Ol.OtllTl

,mmmm,lmm4



.° I--
B * " *

r i

I PRO3EC? LOC&TIOS: Gunnison Processinq Site
S_PLE LOC&TION: T-10 8 1/2' - 9 1/2' Slightly Cemented

!

SIEVZ SOIL _ _ SIEVZ &_&LYSIS
Ho. Wt. gn Retained Finer Soil Wt. gm

8=.8..=..=.=......8....=..8....=88-- _'_756.00
' 8" 0 1 O0.00_ 8'''''''"

7" 0 100.00_

, - 6" 0 lO0.O0_
5" 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 52.48X

1" 6208 52.81 47.19_
, 3/4" 7069 60.13 39.87_

1/2 .• 7682 65.35 34.65Z
, 3/8" 8134 69.19 30.81_

e4 8817 75.00 25.00_
t_O 9285 78.98 21.02Z

Y

I 020 9835 83.66 16.34_
040 10S86 90.05 9.95_

olO0 11185 95.14 4.86_
0200 11296 96.09 3.91Z



°ei

i

_" I II

PRO3XCT LOC&TION: Gunni_on Processinq Site
S&MPLZ LOC&TIOH: T-IS

SISVZ SOIL T T SIK'VK &H_LYSIS
No. Wt. gm Retained Finer .. Soil Wt. gn

Ismnseesaemmsmssmtsmeemmmansmmsemsmm "--?" 19300.00
8" 0 IO0.OOT "''8''''"
7" 0 "100.00Z

-

6" 0 100.00%
5" 0 IO0.OOT
IIIININIIIIIImlIIII_._q_,HOINOmO

4" 0 100.00T
3" 2090 10.83 89.17Z

2"" 2560 13.26 86.74%
1-1/2" 6570 34.04 65.96%

1"" 8720 45.18 54.82T
3/4"" 10010 51.87 48.13%

112" 11600 60.10 39.90%
3/8" 12580 65.18 34.82Z

04 14400 74.61 25.39%
riO 15450 80.05 19.95%

o20 16595 85.98 14.02%
e40 17840 92.44 7.56%

__ o_o_o_o_o_ _

elO0 18771 97.26 2.74%
0200 18953 98.20 1.80T
IIIIIIIIIIIIiIIIIIIIIiIIIIIIIIllIIIl

J
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PRO3ZCT LOC&TION: Gunnison Processing Slte
S&MPLZ LOC&TIOM: T-17 0" - 2"

q

SIZVZ SOIL Z Z SIZVZ &K&LYSIS

Ho. Wt. gR Retained Piner _ Soil Wt. gn"'==='='''=='=='=='-'---=--==------- 13900.00
! 8" 0 IO0.OOT "===='='=

7" 0 _00.00_

! 6" 0 IO0.OOZ
. 5" 0 IO0.OOT

m

i 4" 0 IO0.OOT
3"" 2210 IS.90 84.10_

l 2" 4770 34.32 65.68Zlml/2"" 5650 40.65 59.35T
1

e m

1" 6680 48.06 51.94T

t 3/4"" 7380 53.09 46.91Z

1/2" 8120 58.42 41.S8Z
1 3/8" 8560 61.58 38.42Z
i mm

_e oe_o_ eoe_o_ommo_m_o_eo_oH_o

e4 9734 70.03 29.97T
! elO 10250 73.74 26.26Z

o

020 10849 78.05 21.95X
040 11599 83.45 16.55_

oo o e moo e oo_m _e owe _ _m e_o_o_

elO0 12633 90.88. 9.12_
e200 13070 94.03 5.97Z
I|||||l|l||ll|||||ll|l|||l|||ll|||ll

;Ot.ORADO: (;OLORADO $PRIliOll
¢mBm,

iRAND JUNGTION , PUEBL.O o
iV [NOIN[FRll i
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PROJECT LOC&TIOIf: Gunnison Processing Site
S&MPLZ LOC&TIOH: T-20 3'

SIKVK SOIL Z _ SIKVK &M&LYSIS
tlo. Wt. ga Retsined Finer -_ Soil Wt. gn

mutmmnnnmmnnmnnu_nssmmmmmmnmnmmmmmnmm _" 20320 • 00
8" 0 100 • 00 Z 8,,,,8,,,,,,,,,,
7" o lOO.OOZ

o

_o,ip_ oqm, o oo aimqiHlm Imam gm In4i, lm mm mmmil, o m _ _

6" 0 IO0.OOZ
5" 0 100.00_

in, qi, qimo _ o 4aDo ,aUUlU,,numbandInm,daub _aP O, q_ _O,i_ m quimlmimo e mnP,_o,_,o,1_ analD

4" 7040 34.65 65.3S_
3"" 9043 44.50 55.50Z
_mo e _o_4umnDo_o_m, Im, m Gmm.e _s, qmmm, InnuB_o o wm,m it,,mmm,o o o _ _ o amlmm,o o m e

2" 10050 49.46 50.54Z
1-1/2" 12350 60.78 39.221I

enD,in, eip im*elm4im eiD idadilDqim qin qm qim em.an emeiP iDqni, _nm_iiDeJm,_ oliHip ,8m,4i)iipooqmJ.em 9in 9m

1" 14250 70.13 29.8711
3/4" 15228 74.94 25.06Z

aDin in,ipemgn, am In, o elm qmD4imeip _in,em,em.enmein lim qu_,ip 4im.qimillDemnemqimlniDo eil, e 0_ oom

1/2"" 15970 78.59 21.41Z
3/8" 16630 81.84 18.16Z

,m. _ qi, i) ,i, _m.em. inenu, in _ ai._am em elm eimeD an. _m,_im qi_i_ In qomliHm, gip_im eimqm,ei,_m._emm ei)o

e4 17.520 86.22 13.781_
el0 18030 88.73 11.27_

in in rim,eeee ee eeeeeeeee e e e egm_e De qlnm_ee eeeooo

e20 18893 92.98 7.021[
t40 19555 96.24 3.76Z
,muumm,no _m, in oin inoo

1100 20117 99.00 1.00_
0200 20207 99.44 .S6_
S 8g S t 8_t 81_BSS_8_Sm t t tSWSBSBSBSB_SIS_IllSlSg8
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PROJECT LOCATION: Gunnt$on Processin9 Site
SAMPLE LOCAT!0N: T-26 0" - 2"

SIEVE S01L _ _ SIEVE ANALYSIS
No. Nt. Qm Retai ned Fi net Sol I Nt. gm

_.=._...._._..=_===_==.....=_i=m.m. 1_73.00
8" 0 IO0. O0_ ='===_'='=
7" 0 100. OO_

" 6" 0 0 100.00_
5" 5387 26.97 73.03_

_ 4" 7296 3_.53 63.47_
3" 10159 50.86 49.14_

2" 11576 57.9b 42.04_
- 1-1/2" 12422 62.19 37.81Z

1" 13557 67.88 32.12_
3/4" 14306 71.b3 28.37_

1/2" 15034 75.27 24o7_
_/B" 16481 82._2 17.48_

#4 17074 95.49 14.51_
#10 17516 87.70 12.30_

#20 17705 88.64 11 . Z6%
#40 1857_ 92.99 7.01_

# 100 19529 97.70 2.22X
m200 19697 98.62 1.38_

_o
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1 BARRINGER LABORATORIES INC ,..,t,,

I Helene LangloLs
I_-FF.R@USOI_{Gunnlsonl _.?.) . I 6_:_ - 23-3ui-90Page: l
P.O. BOX 9136 Copy: 2 of 3

I Alb_t_N6, NH B711§ set : 1

I Attns - Fece_ved: 19-3un-g0 15:19
Project: Gu_nison PO |: 30SO*S11-10004 1006

i Job. go2621E _ _ Status: Final
ii

I Ita0226 Error _t_0230 Error
'l'oCal Tot.a1

i _ sample X_ D_t!_ 2o*. c_t/a 20,
GUN-SS-0001-T-3-CELL 54 ±4 200 _10

GUN-SS-0002-T-3-CELL 27 =3 103 24 ._y,
I _2 116 =4GUN-sS-O003-T-3-CELL 15

_'t:M-3S-OOO4--_"4;--CE_ 11'0 _I_ ' !_L Z4
,GUN-SS-0005-T-4-C£__LT- =0 Z2 16 _2

i GUN-SS-0006-T-13-CELL 23U __lU 62 _3GUN-SS-O007-T* 13-CELL 3 • 7 =0.9 19 _ 2
GUN-SS-0008-T-13-CEI,L 7 . 5 _ 1 . 3 39 =3

I GUN-SS-OOOg-T-13-CELL g. E +-1.5 16 _2GUN-SS-O010-T-13-CELL S.4 21.2 17 ±2

GUK-SS-O011-T-_SoCELL 2.8 _0.9 30 +-2

I GUN-SS-0012-T-IS-CELL 21.0 _44.1 102
GUN-SS'0013-T-15-CELL 2.4 _:O.U UU =4
GUN-SS-0014-T-15-CELL 2.7 :tO. 8 105 :1:4

I GUN-SS-0015-_-lS-CELL 3.8 _1.0 210 +-10GUN-SS-OOI6-T-20-CELL 220 =10 62 _3
GUN-SS-0017-T-20-CELL 8.7 =1.4 7.6 _1.2

I GUN-SS-OO18-T-20-CELL 4.5 _1.1 3.4 _0.8GUN-SS-0019-Y-21-CEI, I, 7.8 +-1.4 6.5 d:1.1
GUN-SS-0020-T-21-CELL 19 =2 21 :22

I GUN-SS-OO21-T-21-CEIJ, 1.9 20.7 4.6 di:o.g
GUN-SS-O022-T-22-CELL 3 . 8 _0.9 2 . 3 :C0.7
GUN-SS-OO23-T-22-CELL 2 • 1 :20.7 O. 9 :20.5

I GUN'SS-OO24-T-32-CELL 4.6 =1.0 1.1 20.5GUN-SS-OO25-T-23-CELI, 2 . 0 :20• 7 1.4 :20 • 5 *
GUN-SS-002E-T-2$-CELL 2.3 20.6 1.1 :tO. 5

I _JIIf'SS-OO27-T-24-CELL 1. • ZO. 6 _ • 5 :tO. 6GUN-SS-002$-T-24-CELL 1.3 _0.6 1.4 _0.S
GUN-SS-OO29-Y-24-CELL 1 . 5 _0 . 6 O. 7 :20.4

I GUN-SS-0030-T-2S-CELL 3,14 _1.O 2.S :20.7

1
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Ill_OC, _, C'%' ._,'£. :,,,_,:[C

f CM._E .'103J_t'/:M_

RRINGER LABORATORIES INC pAli_._ _,|,,,*I_,- I)i)..3 T
. f_iOht- 170"4)3u, tl_l

' 23-JUl-90
4

Relene Langlois Page: 2
MX-FERGUSOH (GunnLson) Copy: 2 of 3
1,.0. Box 9136 Set : 1
Albuquerque, NM 87119

Received: 19-3un-90 15: Z_)
; #,t:t;n:

Pro:}ect: Ounnison PC) |: 3050-511-10004 %006

Ila?le TlqPe: Soil

i Ra-226 Error Th-230 Errori

Total TotaZ

1 L -

GUN-SS-0031-T-25-CELL 1.2 +_0.6 1.2 _0.5

I GUN-SS-OO32-T-25-CELL 1.3 20.6 0.8 *,0.4
GUN-SS-0033-T-26-CEL-L 0.9 +_0.5 0.6 :1:0.4
OUII-IS_-OO34-T-Z_'L:I_J_LJ ,L.3 "rU.b O.8 =;0.4

GUN-SS-OO35-T-26-CELL 1.5 _0.6 0.8 +_0.4
GUN-SS-0036-T-2?-CELL 1.0 20.5 0.8 _'20.4!

i GUN-SS-O037-T-2?-CELL 1.3 -+0.6 1.3 20.5
GUH-SS-0038-T-28-CELL 3.6 :_I,O 4.3 -+0.9
GUN-SS-0039-T-28-CELL _- _ +_0,9 1.4 -+0.5
GUN-SS-OO40-T-2B-CELL 2.g 50.9 2. I +_0.6

GUN-SS-0041-T-Z-CELL 1.7 _0,7 93 :_4
GUN-SS-0042-T-I-CELL 3.1 20. _ 58 23
GUH-SS-0043-T-Z-CELL 1,3 20,6 7.7 2Z.2
GUN-SS-O044-T'I-CELL 3.8 :_I,0 240-'10 .
GUN,SS,004S,T,2-CELL 2.5 :0.8 83 ___4
GUN-SS-0046-T-2-CELL 6.6 *_1.3 190 210
GUN-SS-OO4?"T-2-CELL 4 • O _1. U bU _3
GUN-SS-0048-T-2-CELL 6.4 :_1.2 51 22:3
GUN-SS-OO49-T-2-CELL 5.4 =:I.1 54 :_3 --
GUN-SS-00S0-T-S-CELL 4 • 6 :_1.0 69 =:3

GUIt.SS.00SI.T-S,.CELL 6.3 ::1.4 55 :1:3
_3N-SS-00S2-T-6-CELL 1.0 :1:0.5 2 • 6 SO. ?
OUN-SS-00S3"T*6-CELL 1 ,4 20. _ 1.U =O. b
GUH-SS-O054-T'6"CELL 1 • 0 ±0 • S 1.9 _O • 6
GUN-SS-O05S-T-6-CELL I. 5 _0 • 6 O. 9 .0 • 5
GUN-SS-0056-T-7-CELL 2.2 :k0.? "i4 :t4
GU_-SS-OOST-T-7-CELL 4.4 21,0 92 24
GUN-SS-OOSB-T-7"CELL 4.1 _:1.0 32 Jr2
GUN-SS-00Sg-T-7-CELL 2. S _0.8 :11 :1:1
OUN-SS-0060-T-8-CELL 3.2 _0.9 140 :1:10
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BARRINGER LABORATORIES ll r(..1 ,. ,,.,.o..,. ,,
_,- RK.qqlv'-o,- IJ_3_

23-dUl-gU
Helene Langlots
MK-FERGUSON (Gunntson) Page: 3
P.O. Box 91:36 Copy: 2 Of 3
Albuquerque, NN 87119 Set : 1

Attn: 1_ecelved: 19-Jun-90 15:19

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

Job; - 902_;21_ ......... Sta];us: _ F_-nal

lutplo TIrPo_ Io:lL1

Ra-226 Error Th-230 Error

..... S4_ple :]:c_ pC_l,/_.2o_ .,pc1/0 2or

GUN-SS-0061-T°g-CZLL 2,3 +,0.8 84 ,+4
GUN°SS-O062-T-9-CZLL 2.1 20.8 73 24
GUN-SS-0063-T-IO-CELL 2.3 _*0.8 99 :_4
GUN-SS*0064-T-IO-CELL 2.9 ±0.9 103 24
GUN*SS-O065-T-IO-CELL 8.4 ZI.4 22 22
GUN-SS-0066-T-10-CELL 0,4 20.4 5.2 _I._0 .
_N;SS ;-0067-T- 11u-CCELL _I--f2 21 .*2
GUN-SS-0068-T-II-CELL 3.6 +_0.9 3.0 20.8
GUN-SS-O069-T-1]-CELL 2.5 Z0.8 2.1 ,_0.5
GUN-SS-0070-T-II-CELL 3.7 _I. 1 68 ±3

OUN-SS-00?I-T-II-C£LL 3.6 ±Z.0 13o ±zo
GUN-SS-0072-T-12-CELL 29 :_3 14 22
GUN-SS-0073-T-12-CELL 25 -*2 11 21
GUN-SS-00?4*T-12-CELL 4,6 21.0 1.7 20.6
GUN-SS-0075-T-14-CZLL 2.0 20.8 2.2 20.7
GUN-SS-O0?6-T-14-CELL 0.8 ±0.S 0.7 -*0.4
GUN-SS-00??-T-16-CELL 2.8 :_0.8 2.2 -*0.7
OUN-SS-OO?8-T-16-CELL 1.4 _0.6 1.0:0.5
GUN-SS-0079-T-16-CELL 1.0 20,5 1.5 20.6
GUN-SS-0080-T-16-CELL 0.8 20.5 0,7 20.4

GUN-SS-O081-T-16-CELL 1,6 20.6 7.7 21.2
GUN-SS-O082-T-16-CELL 2.2 20.7 80 :t:4
GUN-SS-0083-T-16-CELL 2. ? 20.8 58 23
GUN-SS-O084-T-l?-CELL 2.1 :L0.7 1.5 :t:0.6
GUN-SSo0085-T-17-CELL 19 X2 " 12 X1 *
GUN-SS-O086-T-17-CELL 2,2 20.7 2.3 20.7
GUN-SS-O087-T-lT-CELL 1 .5 :20.6 0 ._) 20 ,4
GUN-SS-O088-T-17-CELL 1.4 20.6 1.8 _+0.6
GUN-SS-0089*T-18-CELL I •4 20.6 1 .7 20.6
GUH-SS-0090-T*IS-CELL 4.9 ..1.1 1.0 _0.5

&,I_VL-t_CI_D T|Cnl, ('Ju&._ _1,-_i) I'v_,,I,,II/%ILNIA;I,.,_N ('()fll Tl'l_ s. AI_:_ *.:(.'f.N_,t._.;
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I BARRINGI:'R LABORATORIES INC. ,., o,.,,.o.._.._,.,,,
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2]-Jul-_O

' Kelene LangloJ8
I_-rL_GUSON (Gunnlson) Page; 4
P.O, Box 9136 Copy: 2 of 3
._._u_u_._--_q_"""-"',NM 87119 Set : •

Attn: Received= 19-3un-90 15:19
Pro::}ecl:: Gunnison PO #: 3050-5:11-10004 1006

Status: ?Ina 1J.ob: 9026:21E ......

g_ple 5'l_eb: SOL].

Ra-226 Error Th-230 Error
Total ToEal

__ Sam_Dle !d - _ _DCL/o 20* _Ci/a 20t _.

GUN-SS-O09 l-T- iS-CELL 8.3 _I.4 37 _+3
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" BARRINGER LABORATORIES INC. ,._o,,,._,,. ,.,,,_,,,%

• _'. Ah It._ N_VA_A 11_431

23-3ul-90

Helene Langloi8
MK-FERGUSON (Gunn_son) Page: 1
P.O. Box 9136 Copy: i of 3
Albuquerque, _( 87119 Set: : I

Arts: Received: 21-3un-90 10:20
Pro_ec_: Gunnlson PO l: 3050-511-10004 #007

,.7_ob__".._02_44E Status: Fln_l

|uFle Typez 8otl

Ra-226 Error Th-230 Error
Total Total

_ Sa_le Id..... pci/a 2o_ DCl/o 2a*

GUN-SS-0092-T-19 13 _2 130 ±10
OUH-SS-0093-T-8 2.4 _0.8 200 210
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' HEADOUJ+R'TERS0_: ICE
ONE ER+EvlE_,P_&ZA
CLEVELAND ONIO U S A 44_14
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PO BOx 9_36
£LBL_UEROUE NEw MExtC0 u S A 87"t'19

October 9, 1990 90-3050-719

Mr. Mark L. Matthews

Project Manager
U.S. Department of Energy
Uranium Mill Tatlin_s Remedial Action Project Office
Flrst National Bank Building
5301 Central Avenue N.E.
Suite 1700
Albuquerque, New Mexico 87108

SUBJECT" Requested Data for Gunnison Site

REFERENCE: Contract No. DE-AC04-83ALI8796

Dear Mr. Matthevs"

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

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

Sincerely,

_p_j ect-Director x

JCO/_EC/JR3/sls

Enclosures
o

co" D. Leske - CRJ (w/o enc.)

R. Rager - TAC/UMTRA (v/enc.)
_OogzEle_" "_i_-_'J_C_ _u/enc . )
P. Dart - TAC/UMTRA (v/enc.)

4692K
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/90 15"e9 I_'383 27/ 1689 BARRINGER _l(R_3

b

(;OI.D_,u. OOs.orw_4)O 0_0_

BA RRINGER I,ABORAT"ORIES INC "" "'
Olwn,vd WAy. lYarrI w|

IklOW|. m_ aM, tm

JJelene r,,tngloLs lt]-_ul-$0
I(Z*FnGUSOI_ (Gunnlson) Page:
P.O. Bolt 9136 C6py, 1 of
Albuquerque, NM 8711;, Gel: t 1

Atl:n: Eece:J,ved: 19-Jun-90 08:46
Pl"o_ect: Gmmlum: PO |: 3050-511-10004 |005

3oh: 902623E Sta1:us: Final

Illmplt 'fe: IIoJ,l

so Ra-226 Zrror
Totol

Samgle 1:d .a/a __ _..g..___

GUN-SS-0006-T1S-SPL 002, <0.1 2. S :t0.8
GUN-SS-O00?oTlT-SPL 0-2' <0.1 14 :_2
GUN-$S-0008-T20-SPL 3 ' <0.1 1.6 -+0.6
GUN*SS-000g-T2$-SPL 25 ' <0.1 0.:8 :l:O.5
GUN-SS-0010-T26-SPL 0-2 ' <0.1 1.3 _0.6
(_U_T-SS-00OI-T2oSI:L 9.1/4 '-10' (Non-PasS) <0.1 1.2 :_0.6 -,,,

GUN-BS-0OO2-T4-SPL 14' <"0.1 3.2 _+0.9 __GUN-SS'0003-T6-SPL 12 • 25 '-13 ' " <0.1 1.3:1:0.6
GUN-SS-OOO4-TS-SPL 6'-7' <0.1 1.5 _0.6 t ,_c4
GUN-SS-000S-T10-SPL 8.5'-9.5' <0.1 I.S :1:0.6

o-,. I': :o.,6GUN-SS-0007-T17-SPL 0-2 ' <0.1 • :t:0. o_
GUN-Sg-0008-T20-SPL 3' _0.1 1.0 i0.5 _I'_>
GUN-SSo0009-T23-SPL 25 ' <0.1 1.3 :to. 6
GUNoSS-0010-T26-SP_, 0-2 ' <0.1 3.2 :_0.9

Th-230 ErrGr Th0232 Error
Total Total

sa_le I_ . D C1/a 29* " _'Clto 2olb

GUN-SS-O001-T2-SPL S 1/4'-10' (Pas.Fz'ac.) 180 :_10 1.2 :!:0.6

GUN'gg-0002-T4-SPL 14 ' '78 i4 0. g _0.5 _,_
GUN-SS-0003-T6-SPL 12.25'-13' 1.1:1:0.5 1.1 _0.S "T"
GUTI-SS-O004-TB-SPL iS'-? ' 180 :_10 1. S ._0.6
GUN-BS-000S-T10-SPL 8.5 ' -9.5 ' 120" 210 1.9 :_0. ?
GUH-SS-O006-T1S-SPL 0-2 ' 3.7 _0.8 1.4:1:0.6
GUN-aS-0007-TI?oapL 0-2 ' 1S :k3 0.8 :_0.5
GUN-aS-O008-T_0-SPL 3 ' 1.1 :tO. 5 O. 9 :_0.5
GUN-SS-OOOg-T23°SPL 25 ' 1.3 :t:0.5 1.2 kO. 6
GUN-SS-0OIO-T2_S-SpL n-,_' • n d,-- ._. . • ,,.,., , ....



] - _/1"//90 15:10 I_303 277 1689 BJLREINCT._ . _.ee4" • m



&ten: Received: 19-3un090 08:46
PPS_OO_! G_l_tkOh 1_ l: $8SS-SIi-16004 166K

lob: •02623_ StatUS: Ytnal

Inple 57pet Soil

U X-40 Ez_ror K-40
Tots I Total To_al

.. Sample _ .JLg/.g_ pCi/0fl) Z_* pCi!af21

GUN-SSo000G-TIS-SPL 002' 1.4 31 _3 1.6
GUN'SS'0007-TI?-SPL 0-2' 1.5 36 =3 2.0
GUH-SS-000i-Ti0-SPL 3 ' 1.6 33 _3 1. g
GU_J-SS-0009-T23-SPL 25' 1.3 38 _3 1.6
GUN-$S'0010-T26-SPL 0-2' 1.4 3W =3 1.6

(1) Note: As de_ez_=ined by gsn=a spectroscopy. Although an attempt
was na_e to determine _he extent of interference from
Rao226/Ra_on 222 vll_hln the Pol:assiu=-40 region of
interest, problems vere encoutered with thise samples.

These results art the best svaL18ble from our del:ec_Lon
equipment and existing procedure. There is some doubt
IS tO their accuracy.

(2) Not:e: As deter=ined by UCP and the rai:io K-40/K = 0.0.I18%.
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14_S ._£L .,tl Ms- _-*! t
Ira sol ._l _,_A le-J'

t°"

{-3ul-_0

--a Page: S
Copy: 2 of :

.de, NM 87119 lit : 2

A_tnx Received: lg--3un-S¢ C_:_;¢

: FtoJect: GunnLson Po _: 3050-511-10004 to0._

i laaple Typet loll

//eve Anal¥._s

......... Snw:le =d ...... _..... q[ of _:ot.wt. _ _-

i GUt;-SS- 0001-T2-SPL (Passln_l Fraction) 22
GUN-SS-OOO2-T4-SPL 20
GUI;-SS-O003-TS-SPL :_3
GUN-SS- O004 -T8 -SPL 2?

i GUI_-$S-O005-T10-S PI, _2_F._GUN-SS-0006-TIS-SPL
GUN-SSe000?-TI?-SPX, 40
GUN*SS-0008-T20-S1FL 20

GUN-$S-0009-T23-SPI,G'¢1(-S$- 0020-T2 iS-SPL

GUN-SS-O00I-T2-SPL (Non*Passin9 Fra:_ on) ";11
:UI_-SS-0002-T4-SPL B0
GUN-SS- 0{)03-T6-SPL 77
GUN-SS-0004-TS-SPL ?3
GUN-SS-O O0S-TI 0-$PL 83
GUN-SS-OO06-TIS-SPL 75
GUN-S S-0007 *TI ?"SPL 80
GUN-SS-0008-T20-SPL 8C_
GUN*SS* 000 Sp*T2:3 -SPL ,iS
GUN-SS- 001 O-T26-SPL ?8

•.;,. 6" ".|_ 't .-'. ..e; - ,- "-_ " .'-t-'., . , a v.! ire"*,, ),;.I.',Ct'. •



ON-SITE RADIOLOGICAL MEASUREMENTS OF 1-FT
DEPTH INCREMENT SOIL SAMPLES < #4 MESH SIEVE

COBBLY SUBSOIL INVESTIGATION
,JUNE 1990



' MK.FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
A tOMMISON KNUDSEN ¢OMPA_Y

F
CELL EHANATIONSAHPLINGLOG

: PRO3ECT/S%TENAHE: C;,,';;7,,r;o,/_c_ _-/.._,",(

GRXDCOORDINATES: _- /

DATE TIRE " FUNCTION PCI/gm COtlNTED DATE SAMPLED:_:'--.-_-_t
" COUNTED COUNTED BY TIRE SAMPLED: --

. DATE SEALED: _'. v- _C.
ELEVATION WET ._'-._..--,_ //ZT_-.. • /ZTv".& 2.0 <_G'_,.) TIRE SEALED: ....,'_-cc-.
_':-----'_':-"" DRY "7__ IZD/ qS7.5" _. _ WETWEIGHT: c-.,_._-'. "_._

UNEQUILIBRATED DATEOPENED: _'-..--"- _..
SARPLE]D: c-:6-,,:-.._._-,":-_.,',,.-ERANATION £).ZS" TIRE OPENED: -._:..--;"_

DATE RESEALED:2:L._..-:-__o
RSOREVIEI/ TH-230 '_,,_ TIHE RESEALED: i/_7.-

DRY gE] GHT: 6 = 3
z i

DATE TIME FUNCTION PCI/gm COUNTEDDATE SAHPLED:_- -_- ;':'c-:
COUNTED COUNTED BY DATESEALED: 6- '1" _C.

NET ME]6HT: ._ i/:/.-

-ELEVATION WEr "_..1..-_-,-':,_ /,_.3 t/73: ff _g,c/ DATEOPENED: .;._'-i_ ;?"_"
.:.-.:r - _ " DRY "7-_- c /ZC_.. /_/',"7 5c_-cx; TIRE OPENED: i:-: -_

UNEQU%LIBRATED DATERESEALED:"7-/_-_'_"
_"_,,.--..._..,- _--,_.,,.-._ ERANAT%ON- D.C_, T%RERESEALED: //_J_-.

DRY WE%GHT:
RSOREVIEEI_ TH-230 &/

DATE TIRE FUNCTION PCl/gm COUNTED DATE SAMPLED:_: :"- _.':_
COUNTEDCOUNTED BY DATE SEALED: (;;_- _g)

MET WE! GHT: --'--_-"-.7-
ELEVAT]ON I_ET _'-_._,- _,_ //:_) &"/_. _- I. I _'u.,) DATE OPENED: :";'-'-;" _,"
,:.:_..-'-'_'-;'-_;'DRY "2-/_-_ /TC_' -/g:/,'_ _,_ <_/.._ TIRE OPENED: ._r.-,-_.c-.

UNEQU]LIBRATED - DATERESEALED:";-/_-_'_
-c_',,..:...--..,.,,-,,'-_-...,- ERANAT]ONC),'_ T]RE RESEALED: //__

DRY WE]GHT: :5"_
RSOREVIEW TH-230 _.

i=1 i

DATE TIME FUNCTION PCI/gm COUNTED DATE SARPLED:_._-._c-
COUNTEDCOUNTED BY DATE SEALED: _,...c./._

WETgEI GHT: c.----:- _ --
ELEVATION MET ;_'-_._-,_'c=. fl32.. :_S."; .__,G :_._-) DATE OPENED: _-"-t;-_c"
er._',_,-- DRY "_-/',3-'_C' /_11 '-/_';._' -/. C) _'_,,,.) TIRE OPENED: ,,,,,_--..T
.... UNEQUILIBRATED DATE RESEALED:".Z.:Z._."__-_

CC"--_"C"'-";_-_'_" ERANATION C).'_ " TIRE RESEALED:

___ DRY I/EIGHT: __,
ESO REV%b'_ TH-230 _ ..

ml iin

- 1332B eev NO. 1

O4/Zs/eHEALTH PHYSICS PROCEDURES e,o No.
0



m,..,,MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_ppr A MORIIII|O N KNUDS|N COMPANY

r' i nn
I

CELL EHANATIONSAHPLIHGLOG

PR00ECT/SITE NAHE: _l_____,_/

GRID COORDINATES: .... 7":

- DATE TIRE " FUNCTION PCI/gm COUNTEDDATE SAMPLED: _o
" ¢0URrED COUNTED BY TIHE SAHPLED:

DATESEALED:

_d9 ' DRY ?-/3-_o _/Z/8 _ _,.Z _ WET BEll;liT: ..,T.ZL?-..
UNEQUILIBRATED DATEOPENED: 7-/z-,_

SAHPLE|P: l,ux/-_-o_v_" EHANATION_ T/HE OPENED:

DATERESEALED:_oRSOREVIEW TH-230 S:"_ TZHE RESEALED: ,,/_
DRY HEIGHT: .T".,m_

i m, ,m i i i

WETMEtGHT: _____V-_l
ELEVATION WET 'T'/2"TD ]/_'L) _ _,_ _._ DATE OPENED: "7-/Z"_O

DRY .7-13-'_:)_ _ _ _ TIHE OPENED: /._'_'_
UNEQUILIBRATED DATE RESEALED:_Z:/..]._O

_b'_'-.._5-__ EHANATION.._ TIHE RESEALED:

DRY HEIGHT: .._"_
RSOREVIEW TH-230 / _'o

ii i

DATE TIHE FUNCT|ON PCI/gm COUNTEDDATE SAHPLED: 6.___
COUNTED COUNTED BY DATE SEALED: _,_

WETMEI GIlT: ._
ELL'VAT]ON WET 7-1z.._o _ Z_I,-/.O _ _<J_g_.) DATEOPENED: _-'t'_
/I-//.'S" DRY _ .__ _ /, 8' ..__ TIHE OPENED:

UNEQU]L|BILATED DATERESEALED:..;.l]..c/_)
bu_ ° _-_Oq'7 EI_:ANAT|ON_ TIHE RESEALED:

DRY hieI GHT:
RS0 REVIEW TH-230 _ O

i i l.

DATE TIHE FUNCTION PCl/gm COUNTEDDATE SAMPLED: _-]"_)

COUNTED COUNTED BY DATE SEALED: _9. • wE,G.. !
ELEVATION NET ";,-/Z-.__ .._ _,_,_._0 _ _ DATEOPENED. -..2:/.._'_'0

DRY _ _ _ _ _ T)HE OPENED:
• UNEQUIL|BRATED _., DATERESEALED:_ I

,6u,_-,_._° _9c)_' _ EPIANATION.,_ TIIIE RESEALED://'/_

es0e_vx_ _ 'm-_30 ._1 _eYUE_;HT:_ i

ii

nn nil n Uln n 11332B ' i_v _o. )

o412slsHEALTHPHYSICS PROCEDURES IPAGE e,o. 019-4 'i ii i i| •



DATE TIME FUNCTION PCI/gm COUNTEDDATESAMPLED: _____
CC tNTED BY DATESEALED: ,

METMEIGHT:
DATEOPENED:

ELEVATION WET TINE OPENED: _____
DRY _ ED:
UNEQU]LIBRMED TIHE RESEAL

EHANATION ., DRY WEIGHT: ,

RSOREVIEH TH-230

DATE T|HE FUNCTION PCI/gm COUNTED DATE SANPLED: ,,
IED COUNTED BY DATE SEALED: _

WETWEI GHT:
DATEOPENED: _

ELEVATION NET " - _ - TIHE OPENED: _ .
DRY

• UNEQUIL)BILATED- - DATE RESEALED: -
EMANATION TIRE RESEALED:_;HT:

ItSO REVIEI4_ TH-230 ....
mmmm-.

1332B
HEALTH PHYSICS PROCEDURES

o/2SlS9



DATE TSHE fUNCTION PCi/gm COUNTED DATESAHPLED:
COUNTEDCOUNTED BY DATESEALED:

VET MEl GHT: .....
ELEVATION MET DATEOPENED:n, L |.,

DRY , TINE OPENED:
UNEQUiLIBRATED DATERESEALED:

ENANATiON TiNE RESEALED:i

DRY ME]GHT:
RSOREVIEW , ,, TH-230 _.

1332B n_v _o. 1
HEALTH PHYSICS PROCEDURES e,o_.o.

04/25189 o]g-4



("MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_'A MOIIRISON Ir.IMLIDSIENCOMPANY

• ii i i | i i i i i

CELL EHAHATIONSAMPLINGLOG

PRO3ECT/SITEIiAHE: _",,,_ _,,,r",,_,/_-_,,,..,_,,.¢ex.,'

GR|D COORDINATES: .. _--

DATE TIME " FUNCTION P_,I/gm COUNTEDDATE SAHPLED:_--3/-,_,_
- COUNTED COUNTED BY TItlE SAHPLED: -

- DATE SEALED: 6,- ,/- _'o
ELEVATION WET ;_'_,_,_o O,f'Ol'_ /z_/',7 .,._'g<) TIME DEALED: _'-o_,

,,_..,r-/_"" DRY _-/'(-9o _ _ 7,_,o ___z_ MET MEIGHT: "-'_"'-_-_=_""7
UNEQUILIBRATED DATE OPENED:

SAHPLE|D: _uA/-..TS'c_, / EMANATIONO,Z_ T]HE OPENED: ,_'/_
_ _, .J. DATE RESEALED:__

RSOREV]£1/_ TH-230 q/ TIHE RESEALED:_,_'5"DRY MEIGHT: S'/3
, i

DATE T]HE FUNCTION PC]/gm COUNTEDDATE SAHPLED:_c
COUNTED COUHTED BY DATE SEALED:

. MET klE]GHT: 6_-_. 4'.9
ELEVATION WET _'.,,_,,.-.,/_.o b_". _ /_'._ _ DATE OPENED: 7-/z-_'_

../..=--/._-s" DRY ?-/3-_ _ ¢_"_/.Z /_.'7 _ TIHE OPENED: o,rzc,/
UNEQU]LXBRATED DATE RESEALED:__

6cs_.35._c_" _ EMANATION D, "7-J TIHE RESEALED: _?_..5""
/_/_ ,_// DRY EIEIGHT:

R50 REVIEW...l__ TH-230 /_,

DATE TIHE FUNCTZON PC]/gm COUNTED DATE SAHPLED: .

NTED BY DATE SEALED:MET ME]GHT:
ELEVATION MET DATE OPENED:

DRY _ T]HE OPENED:
UNEQU]L]BFLATED _ DATE RESEALED:

•EPIANATION _-..._IHE RESEALEO:'_..

RSOREV]EI_ TH-230 ""' "_'_

:_ DATE TZHE FUNCTION PCl/gm COUHTED DATE SAHPLED: ,

____. COUNTED BY DATE SEALED: __..__MET ME!GHT: ,
ELEVATION WEf _ DATE OPENED:

DRY _ " TIME OPENED: "
IJNEQU|LIBRATED '_ _ ...... DATE RESEALED

EI_T) ON -- _ TIME RESEALED:
" _ DRY klEIGHT: .

ItS0 REVIEW TH-230

'' |332B ' REv NO. II
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I.,.,MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_S'A Molimsc)NKNUOSEMCOaPANV , .

I m _

CELL ElliOT!ON SAMPLINGLOG

. PRO3ECT/SITENAME: __',,'_,._',-,',4 ,,_,,,.,,,-,,._._,_-

GRID COORDINATES: . _--- _ ..

_.,r,...,,_,..._ ,,J,..-" DATE TINE "FUNCTION PCI/gm COUNTEDDATE SAMPLED:_-._-_'o
.,,'_.dr" COUNTED COUNTED BY TIRE SAJ.SPLED:" ---

DATE SEALED: _,,-_-'7o
ELEVATION .El" _'-t*_-,,_ //5_ "_ .___-_-_-_-_-_-_-_____-,_ TIHE SEALED: _-oo

UNEQUILIBILATED DATEOPENED: _-i.-- _o
SAHPLE|D: 6. v.,v-._.._-0c,..4"o _T]ON . _).Z_// Tilde OPENED: I_'3_

DATERESEALED:__0
RSOREVIEW TH-230 .... _ T/HE RESEALED: I.

DRY WEIGHT: _'_ 2.

. J
DATE TINE FUNCTION PCl/gm COUNTEDDATESANPLED: _-_-_o

COUNTED COUNTED BY DATESEALED: g,-C/o'PO
MET WE!GHT: _r _ ,, I

ELEVAT!ON WET _--_.._. g'_ ]ZI_I 7_5"S.'7 _ _C:::J DATEOPENED: :,.-I.._: _ I

/.._.._.__'" DRY ?-/_-_0 _ _ /o._" ' ._,,_ TIHE OPENED: _:--.-.-.-.-.-.-.-._

UNEQU]LIBP,ATED DATERESEALED:__9
,_'v_,-._.._*_._'-_ EIqANAT!ON_,2_ TildE RESEALED:_- !

DRY WEIGHT: :5"_'7RSOREV]EH TH-230 ._"_'" " v

n

' _"_'___ATE' Tilde FUNCT]ON PCI/gm COUNTEDDATE SAHPLED:
CO_ED BY DATE SEALED:

MET WE1GHT:
ELEVATION.... NET .. DATEOPENED:

DRY .... _ OPENED:

UNEQU:_LI_ EHANATION DA_:TildE RESEALED:_'_----_
DRYMEl GHT:

RS0 REV!ETI TH-230

DATE TIHE FUNCTION PCI/gm COUNTEDDATE SAMPLED:
COUNTED BY DATESEALED: _

NET WEI GHT:
ELEVATION MET ..... DATEOPENED:

DRY T/HE OPENED:
' UNEQUILIBILATED .... . RESEALED: .

EHANATION LED:
•DRY ME!GH'

RS0 REV!Ekl TH-230,,, r i uH | . '

| i u

13326 Rev' "1
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• A.,.=.,.,MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
& MORRISON KIMUDSEN COMPANT

iii i | ii i • i

CELL EHANAT|ONSAHPLINGLOG

PRI)JECT/S]TE HA.HE: uM'_A ,/_.,_.,_/J_.,LJ

GRID COORDINATES: . '_.-_,.
,B

DATE TIHE "FUNCTION PCl/gm COUNTED DATE SAHPLED: __._
COUNTED COUNTED BY TIHE SAMPLED: _- _

- DATESEALED: __o
ELEVATION MET 7-/z-f_ /Z23 .'_ _)._ _ TIHE SEALED: _-oo

II,-.Z_:.Z_.:_zS""DRY 7-/_.- _PL)_ _ _ _, (t' r-Eg<J METME! GIlT: ,_(e__5"_
UNEQU]LIBRATED DATEOPENED: 7.:/__dP_>

SAHPLE/D: 6u_/-$$-o_.53 ENANAT]ON-_. 07 TIME OPENED: .___-_._

__ DATERESEALED:..Z:z'_X,_j,,
RSOREV]EM TH-230 /. c> TIME RESEALED:

DRYME!GHT:
u

• DATE TIME FUNCTION PCl/gm COUNTED DATESAMPLED: .(e_-_Z_@
COUNTED COUNTED BY DATESEALED: G._:-_o

METME!GHT: ._..¢_..._,
ELEVATION MET _/Z-_ _ 76'F,(, ._ _ DATEOPENED: 7-Jz-f'e
/_ DRY 7-/3-'_ /3Z(, _ _)' 7 _;_u,; TIME OPENED: _-_

UNEQU]LZBRATED DATEREC,EALED:__:Z.__JFo
6uxJ-55-Oo_'2 EMANATION_P,_/ TIME RESEALED:_L.__/O.

DRYMEI GHT: ,5_ "7RSOREV]EI_ TH-230 :7. G, se__

DATE TII4E FUNCTION PCl/gm COUNTED DATESAMPLED: ._-E-_d
COUNTED COUNTED BY DATESEALED: __2._-__0

METMEI GHT: ,._.Z_.__.
ELEVAT|ON MET 7-1Z-c)',_ /zz_" G._/_,Z /, 2. ._._ DATEOPENED: ____

/.rzS'-/3.:P_" DRY ?o/_o_vO _ 37_.() _. _ ...,<_.<J TIME OPENED: .i____
UNEQUILIBRATED DATERESEALED: 7-/.__-_'_

_._;$-oo_c/ EMANATION__ TIME RESEALED:_J.3Z3
DRY I/EIGHT:

/
_, • ii i

COUNTED¢OUm£O _V OA;ESE_L[O: _-_'o_.

/.7
,,_" I)RY _ _ .,_;V,5 _ . ,5_ I_E OPENED:_____-..-_

UNEQU|L|BRA'I'ED _,._ DATE RESEALED:__

• 6¢A1-_;- _D_"/; EMANATIOND,5_' TIME ItESEALED:_./.37..3

._ IDRYt/Ei GHT: .._'.._J_
RSO REVIEW TH-230 0 ._/

i . .

-1332B .... J_ev e_o" 1 ....
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(_MK.FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC.
, li_:_ A llORl_llOIq KNUDIIP.li CIDIIPAN_

CELLEMANATIONSAMPLINGLOG

PROJECT/SITENAME:

GRIDCOORDINATES:_ _---7

-" DATE TIME " FUNCTIONPCl/gu COUNTEDBATESAMPLED: G-2-90
COUNTEDCOUNTED BY TIME SAMPLED'. -DATESEALED: _-</-_'o

ELEVATIONMET 7-/'Z-_O ___- _ 2_, TIME SEALED: /s-_<__:__ DRY _ _ METHEIGHT:
UNEQUILIBRATED DATEOPENFJ:

SAMPLE_: 6u,v-.f_-,_'T'g. EMANATION_ TIME OPENED: _o

DATERESEALED:__90.soI I., T,.E IDRYWEIGHT: 5"o3

• '

DATE TIME FUNCTIONPCl/gm COUNTEDDATESAMPLED:.__
COUNTED COUNTED BY DATESEALED: .._
• hiETMEIGHT: _'7"Y

ELEVATIONMET 7-/Z-9# /337 3_. _ _J DATEOPENED: 7-/Z-90/3-/3.5" DRY _ /_KT.. zzTz.o 5_._ TIME OPENED:
UNEQUILIBRATED DATERESEALED:_-R_

L-_;N-SS- _"7 EMANATION_. _ TIME RESEALED:_Z_DRYklEIGHT:

RSOREVIEI__ 11.1-230 '9_

DATE TIHE FUNCTIONPCl/gm COUNTEDDATESAMPLED:&-Z-9_

COUNTEDCOUNTED BY DATESEALED: __d_ °METMEIGHT:

ELEVATIO.N,MET 7-/2-9_ _ _ _. 3 DATEOPENED: -7'-/_- 9o
/3,5"-15",,5"DRY _ /:_--b/ _ '2,1.. _ TIME OPENED:

UNEQUILIBRATED _ ,_,p DATERESEALED_7-/3-P_

_x/-_-_b"8' .EMANATION_ TIME RESEALED::
DRYhiEIGHT:

RSOREVIEW_ TH-2$O i,

DATE TIME FUNCTIONPCI/gB COUNTEDDATESAMPLED:_'_'P'_
COUNTEDCOUNTED BY DATESEALED: _,-q'-,f'ojVETMEIGHT: -__,_.7

,_._:._./ DRY .._ /¥_/ _ TIME OPENED:
• UNEQUILIBRATED ," DATERESEALED:

_g.;lp-_S-_O.._ _ E_TION _ TIRE RESEALED:._oDRYWEIGHT: s-_:_....

RSOREVIEW___ TH-_30 //
|u

1332B
HEALTH PHYSICS PROCEDURES r,oe NO. 019 4
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' _'_'_MK-FERGUSON COMPANY CHEM-N;JCLEAR SYSTEIV,S, INC._.f& MOflIIqlSON KNUDSEN CO41dPANY

i i i i i | | ' ' ...... _.
t

CELL _AT]ON SAHPLINGLOG

PR03ECT/S]TE tIAHE: _',,_._._.,_.,_g,,,_,r_,.5-_

GRID COORDINATES: _i i •

J . DATE TIRE " FUNCTION PCI/gm COUE'rEDDATE SAHPLED: _o/-_#
. COUNTED COUNTED BY TIItE SAHPLED: --

- DATE SEALED: _. _-p_
ELEVATION MET _-__" /_2- /x_/_? ._. _ ._:sc/ T]FJE SEALED:
,__'-=,-" oRY _o' /_oz _ /--779",_ WET_E]GH.: _"_

, UNEQU]LIBRATED DATE OPENED: _'-/_- _c-
. SAHPLEID: _'_/-_-oo6o EHANAT]ON_,_ T]HE OPENED:

IDATERESEA'-,D: _,o
RSOREVIEW TH-230 /¥0 T]HE RESEAL_D: -

DRY NE]GHT: _.,/0
| , i | . | . • • . . _ • _

DATE TIHE FUNCT]ON PCX/gm COUNTED DATE SAHPLED: (--/-_o
COUNTED COUNTED BY DATE SEALED: _0

, MET WEIGHT: "_'.__'. _r
ELEVAT]6N WET ":_'--,"-_-,_,_ /_,//-/ ZZ&:T.5" __,C) _E_c) DATE OPENED: _--'_-_o

,, .."_'-,e,'" DRY 7-/_ _" _5" _,_, _ TIHE OPENED:
; UNEQU]LIBRATED DATE RESEALED:._.%__:_

_"U_'-._=r- oo _'_ EHANATION, 0 t,:?-''8 TIHE RESEALED: /_07..

DRY HEIGHT:
RSOREV]E_/ TH-235

i

DATE TIHE ." _-.'. _ _
-'_.£_UNT ED COUNTEI " _" , ,EALED:
_ _ :1GHT: _

ELEVAT]OX MET .. _ 7'_ _'_,_0 e.¢.....('_ : "'PENED:
'- " oPENED:

DRY "_e_-¢.--Z,l=e== '_= °_ _.ESEALED:.______UHEQUILIBRATED , ..... ,,

El_.NATl(ed _-_//F/_'_'-f-O "- ":"" ':ESEALEb"..!'-- • .. .-- .IGHT•

DATE TIRE _-tf_Cn_[:;T(_I'itj_"¢;'_';"F: [ :. :;J_PLED: ______

COUNTED COUNTEP:;.:- . : i..'._:..-" _it --.P"-'E ";EALED.

ELEVATION _MET ._'"'""'_'__L.. "!" "'_ .;.' ""7,_'I; ; "\"_.'_.... _,": i; "3PENED:I_|GHT:......-..

.-..:" " :" .: . .... L-- " .IESEALED
UNEQU]L|BRATED ENANAT|i=_-_'_'_)N.... "-'- :--• "_" " TIHE RESEALED: _

DRY NE]GHT: _

" ItSO REVIEW. TH-230 ,.
. .._

..... IizEvNO.1332B =" ] ....
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MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_A mOnP.J_OwZ_UDSENCOmP_T

| iii , i i

CELL EIIANATIONSAMPLINGLOG

PROJECT/SITENAME: _.'.,'_.-".¢'.__g]._.v_,_._

GRID COORDIHATES: '_""ml i

DATE TII4E " FUNCTION PCI/p COUNTEDBATE$AHPLED: ,_of-p,_
" _ " COUNTED COUNTED BY TIME SAHPLED: "

ELEVATION MET _:'f--_-._ /3'/7 " .L_ Z. / ._'t.c) TIME SEALED: _-.'s'c o
es'-P" DRY 7-/,3-"P0 .__ _ ......./._ _ VET MEIGI'R': _,s"_/.3_p

UNEQUILIBRATED DATEOPENED: _-/-'- P6
SAMPLEID:_'_'-,'-s.s'-- .oa_/ EMANATION_,_ TIME OPENED: ./._'-_-.."

DATERESEALED:]_oRSO REVIEM 11t-230 _'., TIHE RESEALED:
DRYMEIGHT: _5" ,

.....
| i i

DATE TIHE FUNCTION PCl/gm COUNTEDDATE SAHPLED: _-.h_O J
COUNTED COUNTED BY DATESEALED: _-_-Y_

ELEVATION MET '_"/.,_" s"o _ J/D2./ ].'7 _ DATEOPENED: 7-/;-'_c, I
,'_-]o- DRY 7_ .-,,_ _1.'2. /,_" _ TIHE OPENED: _._-,,,'_'-"

UNEQUIL]BRATED DATERESEALED:_-/3-_'o
-_"_',_.-.._.._.. __ _. EHANATION _).Z_ TIHE RESEALED: I

DRY MEI GHT:
RSOREVIEM TH-230 "7.._ ,

!-- • ,, , , ,

DATE TIHE FUNCTION PCl/gm COUNTEDDATE SAHPLED: ..

_ED BY DATE SEALED: _ 1MET WE!GHT: ,,.
ELEVATION WET DATE OPENED: .

DRY ' - - _ _ TIIIE OPENED:
UNEQUILIBRATED _ DATE RESEALED:-"""-

EMANATIONRSOREVIEM TH-230 ..i _,
|

DATE TIME FUNCTION PCI/gm COUNTEDDATESAIqPLED:
COUNTED BY DATESEALED:

MET HEIGHT:
ELEVATION BET ...... DATEOPENED:

L DRY _ TIME OPENED:
UNEQU!LIBRATED u RESEALED:

EIIANATION
DRY MEIGHT:

RSOREVIEkl_ . Tfl-230
|||

13"32B ...... liter No. " )i •
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At
t_,._MK-FERGUSONCOMPANY CHEM-NUCLEAR SYSTEMS,;NC.
_" A UOIt;U$ON i(NUD$1[N COMPAmY

[
CELL [II.ANATIONSAMPLINGLOG

PROJECT/SITEHAHE:
|

6UPCOOemmTES:7--// I

•: DATE TIME " FUNCTION PCI/SFu COUNTEDDATE SAMPLED: _._0 I
COUNTED COUNTED BY TIRE SAMPLED: I

- DATESEALED: d;- _'o

ELEVATION MET _-t_--,- _/_"_ " t_._,r,.___ 5G_.; TIME SEALED: /-<"oo

UNEQUILIBRATED DATEOPENED:
SAHPLEID: _u_._-.$S-._'7 EMANATION_).Z'7 TIME OPENED: d...--,,-._"

__ DATE RESEALEU:_o 'RSOREVIEW TH-230 a I TIME RESEALED:
DRY MEIGHT: _:_ 7

DATE TIME FUNCTION PCl/gm COUNTEDDATE SAHPLED: _'_0COUNTEDCOUNTED BY DATE SEALED:
WETMEIGHT: S_'Z. 2.

ELEVATION MET 7-f2-9_ /_lZ3 _w_._ 3._ _'_ DATE O_ENED: ?-/2-90
I - 2.' DRY .__) /t,"3'7 _ _3f / _'_ TIME OPENED: _'-_-_-_"

UNEQUILIBRATED DATE RESEALED:"/-/3-,fd
_;o_-$g-_&_ EHANATION _),/_ TIME RESEALED: /3._

._ , DRY MEIGHT:
RSOREVIEW TH-230 9.0

DATE TIHE FUNCTION PC|/gm COUNTEDDATE SAMPLED: C_-/-'_o
COUNTEDCOUNTED BY DATE SEALED: &-_-_o

WETWEIGHT:
ELEVATION MET _ /_/_/ /S'J_t.I _.(- _ DATE OPENED: ?-/_-_
7. - 3.' DRY _ '"//-/O'_ _ /, ,ljp' _ TIME OPENED: _-._'...-,-"

UHEQUILiBRATED - DATERESEALED:;,-/_-_'_
_'S$-_6 _ . EMANATION_). _.- TIHE RESEALED:

RSO REVIEN .._ TH-230 ,,,?./ DqY MEIGHT: _,

DATE TIME FUNCTION PCI/gu COUNTEDDATE SAMPLED: _-/-_'O
COUNTED COUNTED BY DATESEALED:

VETUE_Gm: ___r_ _"

ELEVATION WET -._ _ ZS"Z_' _:_le S'Lmr"_ DATEOPENED: "7"/z'"_3-_" DRY _ _g_ TIME OPENED: .,_-_v._
UNEQUIL|BI_TED DATE RESEALED:
d;c,_v-$S-_X:);PO EMANATION0._)/ TIME RESEALED:

DRY EIGHT: G_._,.._, j
RsoREVI[M_ TH-230 _er

1332B ' " ' trey NO. ) ,.
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I CELL EMANATIONSAMPLINGLOG

PItOJECT/SITE NAME: UMrPR /,_t.,,.,,_,,So,,V'
1

, UlD ¢OOimlTrS: _ 7"-//
,P

DATE TIME " FUNCTION PCI/gm COIJHTEDDATE $k._LED: &-/-9o

i COUNTED COUNTED BY TIME SAHPLED:DATE SEALED: _-_-9o

: UNEQUILIBRATED DATE OPENED: 7-sz_o
SAMPLEID: bo, JJ-_- _e_7 1 EMANATION 0._'0 TIME OPENED: J_-___

DATE RESEALED:

I, RSOREVIEW ._,.aV'_,_,, TH-230 _ TIMEDRYMEIGNTRESEALED::

1 DATE TIME FUNCTION PCl/gm COUNTEDDATE SAMPLED:
' _ !D COUNTED BY DATE SEALED: _____

VET WEl GHT: .____

ELEVATION MET
DATE OPENED:

DRY ' TIME OPENED: .
.... UNEQUILIBRATED DATE RESEALED:

EMANATION TIME RESEALED:ME1GHT: _____

P,50 REVID/ TH-230

I DATE TIME FUNCTION PCl/gm COUNTED DATESAMPLED:
COUNTED BY DATE SEALED: ....

MET MEI GNT: I

ELEVATION MET DATE OPENED:
DRY , " TIME OPENED:

• UNEQUILIBRATED DATERESEALED:
EMANATION TIME RESEALED:

RSO ItEVIEW TH-230

DATE TIME FUNCTION PCl/gu COUNTED DATE SAMPLED:
COUNTED COUNTED BY BATE SEALED: _

MET VEIGHT:
DATEOPENED:

ELEVATION MET TIME OPENED:DRY ....
UNEQUILI BRATED BATE ItESEALED:

. EMANATION I'IHE RESEALED:
OltV IfEIGNT:

• tSO REVIEW TH-230 -

13328
' HEALTH PHYSICS PROCEDURES r,or .o. 019 4 "
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--- ,m.-._lmamm. - d_'lm " -- .- .., . ..

(MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC.
. _J IlOIUilSON ENIJDSlEN co, gMP&N¥

• n I n I

CELL ENANATIONSAMPLINGLOG
i

PROJECT/SITENAHE:

GRID COORDINATES: "7--/2.n

DATE TIRE " FUNCTION PCI/gm COUNTED DATE SAMPLED: G-_-9o
COUNTEDCOUNTED BY TIME SAMPLED: -

*. DATESEALED: &-q-9o

ELEVATION WET 7-'Z'9o /_/ "_ , 7_,0, _ TIRE SEALED: 1.._'o,o_- ! _ DRY ?-/3-fO /q/_ ,/_,/ MET IIEIGHT: _-?r.e
UNEQUILIBRATED DATEOPENED: 7-/z- _o

SAHPLEID: .Duxa-$S'_TZ ENANATIOND,..7_) TIME OPENED: t=-_=-
- DATE RESEALED:

RSOREVIEW__ TH-230 /_' TIME RESEALED:
DRY WEIGHT: _

• i

• • DATE TIME FUNCTION PCI/gm COUNTED DATESAMPLED: _-9c_'o
COUNTEDCOUNTED BY DATESEALED: .&-_-fb

WETWEIGHT: _,:,"/.z.

ELEVATION liET ?-/?-9o /_ _ _Zq,5" _.__ DATEOPENED: 7-,,z-_t:_/-/.?q' DRY "?,-/3-Yb /_'o/ - 7_/,_' TIME OPENED: i._'-_,..._

UNEQUILIBRATED DATERESEALED:_o_xs- _-oo?3 ENANATION0,2_ TIME RESEALED:
DRY IIEIGHT:

RSOREVI.E14__ TH-230 //

DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED: &'_-_)
COUNTEDCOUNTED BY DATE SEALED: _.-_-_o _1,

liET lieI GHT: _,7/. 1
ELEVATION,'?ET "7-/z-9o _ //_ /. 7 ._cc_ DATE OPENED: -;,-/z- 9o
Z.z_-- z.,,_" ,.'H 7-r3-'_'D _ _ /, "_ l _ TIME OPENED: ...'>-_'_'.=""

LdEQUILIBRATED DATERESEALED:7-/3_0
6_-_-o_';_ . EHANATION _,,/7 TIME RESEALED:

DRY lie I GilT:

IRSOREVIEI___ TH-230 /, 7

DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED: .,,

TED BY DATE SEALED:VET VEIGHT:
ELEVATION MET .... DATEOPENED:

, DRY _ TIME OPENED:
UNEQUIL%BRATED _ DATERESEALED:

• .NATION _TINE RESEALED:-

,so - TH-30 "
miraam n I lull •

li i
am n i

1332B ]
'IRIEV NO.
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I _MK.FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
A MORRI|ON '_NUDSIN COMPANY

F
CELL [HANAI_$N SAJ(PL|HGLOG

[ PROOECT/S]TENAHE:

GRID COORDINATES: __ 7--/.'_' DATE TIHE FUNCTION ,C|/gm COB/J_'yEDBATE SN,IPLED: _,_"_- TIME SAHPLED:
COUNTED COUNTED DATE SEALED: je:._D

[LE'VATION VET 7-,,Z*_o _ TIME SEALED: /'._'¢_o
UNEQUIL]BRATED DATE OPENED: __

_d_PLE %D: ,_,v,_-55-ODO& _TION . TlttE OPENED:
DATE RESEALED:_"_

RSOREVIEW_ TH-230 _ TIHE RESEALED:DRY HEIGHT: _'_3

DATE TIHE FUNCTION PC|/gm COUNTEDDATE SAHPLED: ._0 I
' COUNTED COUNTED BY DATE SEALED: .__O i' . VET HEI GHT: _? :3, _ |

' ELEVATION MET ' 7./Z.,_0 _ _ 3._ ,S'_'_; DATE OPENED: _.-_'_'_i
TIHE RESEALED:--o?,/5" |' UNEQUILIBRATED 0 "_

bO/U_$Ca._z:_-7 _ EI4ANATtN _ DRY HEIGHT: _/ /
! RSOREVZEH __.___._ TH.230 /9

f DATE TIHE FUNCTION PCI/gm COUNTEDDATE SAMPLED: .____ /
COUNTED COUNTED BY DATE SEALED: .__|' MET HEI GHT: __ |

DATE OPENED:. 7"/Z'__ O/

DATE R _ 'I

UNEQUIL]BRATED - T|HE RESEALED: _'_" |

_,ULs._S.oC_' .EMANATION_ DRY HEIGHT. _
tso x[v_ _ TH-_30 _J?

DATE TIHE FUNCTION PCI/Slm COUNTED DATE SARPLED: _-_7_
COUNTED COUNTED BY DATE SEALED: _'_PVETVEIGHT:

DRY _ "7. _ TIIIE OPENED:DATE RESEALED:
UNEQU]LIBRATED

_,)_-_$- OD¢:>_' [XANAT|ON_ TIHE RESEALED: _/S"IDRYME1GHT:

etsot_v_ _ TH-_30 _ " -----

133ze TH ' "
e41zsle_.IEAL PHYSICS PROCEDURES r_o_ .o: o1_

• .



,. I K-FE OOSONCO.,NY• c.,,., C.EOOL,RSYST"S.'NO.A
i

f CELL EMANATIONSAHPLINGLOG

! PROJECT/ ,tTE NAHE: _'/,,_,,-';,r"_ _r.,,,v,¢,:._o,,.,/

6RID COORDINATES: . _"- J._ .

• DATE TIME "FUNCTION PCl/_ COUNTEDDATE SAHPLED: _/.__
: COUNTED COUNTED BY TIME SAHPLED: -

. DATESEALED:
ELEVATION NET _',,,_',._,/_c dP_"L_ "..2_,q/."7 '_/,D . . __'t.,U TINE SEALED: ,1.=-_o
_r/. _-r" DRY ?--/3-'P,p _,_/ _ 3.'7 %Lr-v_ NET WEIGHT: e_7,;._"_

UNEQUILIBRATED - DATEOPENED: "_',,,_,,.'/_'o
SAHPLEID: _uu-35,-OOlO ENANATION D,I_ TIHE OPENED: ..l..-r.._,_

•" DATERESEALED:-._,_..__.yoRSOREVIEW TH-230 . ,/..7 TIHE RESEALED:. o_'/_"
DRY NEIGHT: &_

i ii

DATE T]HE FUNCTION PCI/gm COUNTED DATESAHPLED:

NTED BY DATESEALED:NET ME] GHT:
ELEVATION MET _ .. DATEOPENED:

DRY _ T]HE OPENED: ,
UNEQU]L]BRATED _ DATERESEALED:

ENANAT]ON .... _ TIHE RESEALED:
• _"D'R,.Y..,_| GHT".|GHT:

RSOREVIE14 TH-230

,T_ T,,E FUNCTI0,,'Cl/gmcou,TEoOATESA,_LtO.:_'--..£_TED COUNTED BY DATE SEALED.
NET ,E ]GHT: i -

ELEVATION NET DATEOPENED:
• DRY _.. _ _ ... i ' TIHE OPENED: __

UHEQU|L]BRATED _'_ DATERESEALED:
EP,ANAT]ON..._,...,,,_ __ TIHE RESEALED:

• . _DtW.,,,MF,J GHT: " -
ItSO REVIEIJ TH 230 . _._

_DATE T]HE FUNCTION PC]/gm COUNTED DATESAMPLED:
_"_TED COUNTED BY DATESEALED: _

NET lIEI GHT:
ELEVAT]ON MET .._ , DATEOPENED: . "..
_ DRY . . __ , . TIME OPENED: .

UNEQU]L]BI_TED __. DATE RESEALED:
EMANAT]ON, _ TIME RESEALED:

_"'1_] GHT:
lltSOREV]EW TH-230

"1332B .... - - jmze:vNo. I ....

HEALTH PHYSICS PROCEDURES le'AoENO. 0]9-404/zs/89
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|.. _ !('MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
| _,_" A MOmRaSONKNUOtlEN¢04¢PAUV

CELL EHANATIONSAMPLINGLOG
1

PROJECT/SITENAME: uMr_,,gt /6v.,,/c,zsoxJ

aid COORDIK_,TES: 7"-/'<7/
,p_

DATE TIHE " FUNCTIDR PCl/gm COUNTED DATE SAMPLED: d-e'-f'o
COUNTED COUNTED BY TIME SAMPLED: ---

- DATE SEALED: &-,/-_
ELEVATION MET "_:-/,.?-._'0 /9'5"7" 978.8 /,_, _ TIME SEALED: /5_o.

l>-/" DRY _ _ _" _" _ MET WE/GIlT:
UNEQUILIBRATED ..... DATEOPENED: _'.-/-_- _o

SAHPLEID: /,u_-S$- _)_75" EHANATION . -_" TIME OPENED: t_<-___-

DATERESEALED:_,_
: RSOREVIEI_ 11t-230 _ ;p.O. TIME RESEALED:

, , -- ,, , , , m i

DATE TIME FUNCTION PCI/gm COUNTED DATESAMPLED: d_,_
• COUNTED COUNTED BY DATESEALED: _--/-9o

WETWE1GHT: "7_'
ELEVATZONWET _--/.,_- _o _ .5"t-/_.'7 O,'7 _ DATEOPENED: -_'..1._. _'o

I-/,?, DRY 7-,,3'_D _._ 7_Z.c_ /,/.. <;L'_ TIME OPENED: 10-'_'_"

UNEQUILTBRATED DATERESEALED:/__TZ.__t q_'_,,_,._':s- oo;_ EHANATION-D._c_ TIME RESEALED:

DRYWEXGNT: _::_RSOREVIEW TH-230 0,.
!

DATE TIHE FUNCTION PCI/gm COUNTEDDATE SAHPLED:
NTED COUNTED BY DATESEALED:

MET ME!GHT:
ELEVATION MET DATE OPENED:

DRY .... TIME OPENED:
UNEQU]LIBRATED DATERESEALED:

EHANATION TIME RESEALED:

R$O REVZEI,I TH-230
• i i Ill I I I

DATE TIME FUNCTION PCl/gm COUNTEDDATESAMPLED:
!D COUNTED BY DATE SEALED: •

WETVEIGHT: ....
ELEVATION WET . DATE OPENED:
_ DRY TIME OPENED: ......

UNEQUILIBRATED ..... DATE RESEALED:. ,
• EMANATION Ill IRE RESEALED: ....

• .....

ItSO REVIE_ TH-230
II III • I I II I III, I ii i in -- i i

i i

1332B jmt£v'_o. 1 _

04/2s/sHEALTH PHYSICS PROCEDURES I 0]-4
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-

• At" (MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
q_& MOIqltl|ON KNUDSIEN COMPANY

'! c ctT]0. LoG !
r PRO3ECT/SITENAHE: _/17; f_r',_ ,_V,_',_,_:fo,_I .i

GRID COORDINATES: . _ /._"" [

DATE TIME " FUNCTION PCI/gm COUNTED DATE SAMPLED: C-._ _g'
" COUNTEDCOUNTED BY TIRE SAHPLED: ---- !

. DATE SEALED: _-'v'- fo
ELEVATION BET 7-/,a- _'o _- _ 2, / ,_r.,d TIME SEALED: .,_-oo

_-/" DRY _ _ _y,_._ /,_ -_.o NET WEIGHT: -_-_',,. _'_
L UNEQUILIBRATED DATEOPENED: _-/-_- "Y_

SAHPLE|D: l,z,u-SS-o¢_// EMANATION b._(,, TIME OPENED: -_"._c

DATERESEALED:7/_ fo
RSO REV]EW" TH-230 _o TIME RESEALED: og/S"

DRYMEIGHT: o-'_'/'

DATE TIME FUNCTION PCI/gm COUNTED DATESAMPLED: _-/-_o
COUNTEDCOUNTED BY DATESEALED: _-,/-qo

, MET MEI GHT: _c:. _,'-

ELEVATION NET __ _'_ ___ 3./ _________DATEOPENED: _'-_''''_/- -_ " DRY .... _ "Z, _ TIME OPENED: _._-3_
UNEQUIL]BRATED DATERESEALED: 7-/_'T_Po

6uA;-SS-O_/Z EHANATION 0._-_ TIME RESEALED: 0_'/5"

DRY MEIGHT:
RSOREVIEI4 TH-230 /o._ .

DATE TIME FUNCTION PCl/gm COUNTED DATESAMPLED:_'-_,_o
COUNTED COUNTED BY DATESEALED:

MET ME]GHT: ._-_.__'1_
ELEVATION 1lET 7o_'-_o _.,_ /_7_, "_.D ._,_c/ DATEOPENED: _"_'-,_o

-_- _ " DRY _-/_- 0 _ . _/38.(,, _ .._,..c) TIME OPENED: _,.¢_o
UNEQUILIBRATED DATERESEALED:__

6_,_- _S-eo/_ EHANAT]ON _._ TIME RESEALED: o_r/:_"

DRY IdEI GHT:
RSOREVIEW Till-Z30 'l_er

DATE TIME FUNCTION PCl/gm COUNTED DATESAMPLED:_'-/-
COUNTED COUNTED BY DATE SEALED: (,-_/-_o

NET NEIGHT: _,/- '7_
...,.,.,,,,.,.. ut-,r 7-/.,--p_. _'5" /_3_._" Z.2. 5_'t._ DATEOPENED: :P"_"_" _o
IG,Lr_I/q/1 _11 W&,,.I -- -- " ,

-.._.- DRY 7-/'_,-9'_ _ _,_/,_' /,D TIME OFENED: _.._3_
UNEQUILIBRATED . . DATE RESEALED:_7-/.T-_0

,o,u. S$..._o/_' _ATION U" (z' TIME RESEALED:___ •
DRY NEIGHT:

BSO REV]Ell 111230 /o5" _

1332B

04125/89HEALTH PHYSICS PROCEDURES



,  MK- E.GOSONCO.P.NYCHEM-NOOL.RSYSTEMS,'NO.4 MORRI|ON KNUDSEN COMPANY

i ii i

r"
!

CELL EHANATIONSAHPLINGLOG

I PROJECT/SITENAME: ,,,l/..'_.-'..1".e .,'_"-"-'.S_'-"dr

J

GRID COORD]NATES: _i_iJ

: . DATE TIHE " FUNCTION PCJ/gm COUNTED BATE SAHPLED: e_-.._*P_•
COUNTED COUNTED BY TIHE SAMPLED:

- DATE SEALED:

ELEVATION MET ----i._-._ o9'_- _.._ _ _._ TIHE SEALED: 1._--_
...._'--_"" DRY -/_ _ _ _._. _.--" MET NEIGHT: _/'_" _'5

UNEQUIL|BRATED DATE OPENED: ;_-.-.._-.*_
: SAMPLE]D: _¢,x_-$5°_¢_/_" EHANATIONO._:L_ TIHE OPENED: t.=-_o

DATE RESEALED:RSOREVIEW TH-230 _,/o TIHE RESEALED: o8/_"
DRY NEIGtlT: _ / 8

t
. ,. i i inl • i in

DATE TIME FUNCTION PCI/gm COUNTED DATE SAMPLED:
i NTED COUNTED BY DATE SEALED: i m

VET ME%GHT: ,ELEVATION WET ,. DATE OPENED:
,. DRY . _' TINE OPENED:

UNEQU]LIEIRATED _ ' ' DATE RESEALED:_ "
EMANATION _TINE RESEALED: ,,_,Ipt11,,,,ii Ii I p Ii ii_i r,ip _

t RsoA[VXEW T.-230

I _ DATE TIRE FUNCTION PC]/gm COUNTED DATE SAMPLED:
_:_.T._._. COUNTED BY DATE SEALED:

.......... _ MET tiE ] GHT:
, _._._.._._ DATE OPENL'D:

..... DRY.... ..... _ -..--. TIHE OPENED:
RESEALED:

•EHANAT] ON.-..-.- _LED:

RSOREVIEI_ , Tfl-230

DATE TIH[ FUNCTION PCl/gm COUNTED DATE SAHPLED:
_NTEDCOUNTED BY DATE SEALED: n

MET IIEI GHT:
ELEVATION MET , DATE OPENED: .

DRY . TIME OPENED:
UNEQUILIBRATED ' DATE RESEALED: ,,

[HANAT]ON TIHE RESEALED:
:GHT:

ISO REVIEW THo230_ i i i

i

]332B . . Im[v e_o. "1 . .

/2s/eHEALTH PHYSICS PROCEDURES No. o]9- _
o



• ,,,.,,MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
A MOPt_SON m,NUDSEN COMPJUMY

CELL EHANATIONSAMPLINGLOG I

PROJECT/SITENAME: g,",,"_f.,,r ",_f/_ g,"kI,,'/.s_,o" i
GRID COORDZNATES: ;_'_/_

DATE TIME "FUNCTION PCl/gm COUNTEDDATE SJUqPLED:_'-/-P_ !
COUNTED COUNTED BY TIME SAHPLED: -

- DATE SEALED: 6-,,/- "P_

ELEVATION NET 7"-./._'-g_ /So_-_ 2,0 _ TIME SEALED: /._ I_-i" DRY 7-./_--'_'0 1517- i /. "I WETEIEIGIIT: -_"6'7. f,:..
UNEQU]LIBRATED DATE OPENED: '_'-/,a-'_o

SAHPLEID: _.,r.,._:_. oo_'7 EHANATION _),/_ TIME OPENED: /__-_-_" i

___ DATE RESEALED:_._c9
RSOREVIEM TH-230 --.:_ TIME RESEALED:

DRY MEIGHT: 3"38
m i i i i, i

DATE TIME FUNCTION PC]/gm COUNTEDDATE SAMPLED: z,:'-/-._c_
• COUNTED COUNTED BY DATE SEALED: _-,Y'-9_9

NET HEI GHT: _g___(=__,e
ELEVATION WET _-/,._. _c' /S"_ 7_/,_, /.'Z. _ DATEOPENED: _-.,'...:3,_,

/-,,_ " DRY -;,-/3-_0 _ ..._'_./ 0. _C ._Et...) TIME OPENED: _=-_'.>_
UNEQU]L]BRATED DATERESEALED:7-/_-90

_0vv-:_:s - o o:-er EHANATION_): :_" TIME RESEALED:__L_'_'7

DRY ME]GHT:RSOREVIEH TH-230 . /.o ....

DATE TIME FUNCTION PCl/gm COUNTEDDATE SAMPLED: _;-/-P_'
COUNTED COUNTED BY DATE SEALED: _-9'-P'O

NET HEI GHT: -4"_'=;:_

ELEVATION ,ET "_-;'-'_ /5___Z _ _.,_ ._-Z_DATEOPENED:.-/.',_'O,_ --_ " DRY _-1._"_,_ , _ TIME OPENED: _.-_"_,'_""
UNEQU]LIBRATED DATE RESEALED:7-,,,_-_'o

_",v,,,.-,,_.,r- ,_o ='_ EHANATION-0. _ _ • TIME RESEALED: /"/_7

___ DRY NE]GHT:
RSOREVIEH TH-230 /.=" . .,

DATE TIME FUNCTION PCI/gm COUNTEDDATE SAHPLED: _-/-Y_
COUNTED COUNTED BY DATE SEALED: -,_Fo

NET VEIGHT: -._ 7".

ELEVATION ,ET _'...,,'._-.o /..__ _O_,.7 _ _ DATEOPENED: 7-"/,_---__i,- _,-- DRY 7-/._-_0 _,_ TIME OPENED: _"_"..:,"
UNEQUILIBRATED DATE RESEALED:

- 6"_'_o=_'- _:o_rc: EMANATION-- D, _{a, TIME RESEALED:

DRY WEIGHT:
RSOREV]Elf TH-230 , 0.7' ...

ii

1332B nzv NO. 1
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('('('(MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
• _rA iliOlINiSDN I[NUD&EN ¢:OMI)AIMI

CELL EMANATIONSAHPL]NGLOG
a"

i

PRO_ECT/S]TE NAHE: _/'_1f,_',_' _ _,,¢,'dV'/.,_OA/

GRID COORDINATES: _- /_

DATE TIHE "FUNCTION PCl/gm COUNTEDDATE SAHPLED: g-./-Po
COUNTED COUNTED BY TIME SAHPLED: --

. DATESEALED: __:__/:_o
ELEVATION MET _-/?- _ /SZ?-.. " l,_g._ I, _. _ TIME SEALED: J__o___ _j

_v._-- DRY "_-/3-9'0 l_-Z_' _ _ /,/ 5_ VET NEIGIIT: .=-_-._
• UNEQUILIBRATED DATEOPENED: _o,-?- _o

SAHPLE]D: _'u,_'-.4f- o_'/ [HANATION 0,07 TIME OPENED: _y_r-

__ DATE RESEALED:Z._.T-_Fo
RSOREVIEW TH-230 "7-7 TIME RESEALED:)_'_-'7

DRYNEIGHT: _,10

• DATE TIHE FUNCTION PCl/gm coUNTED DATESAHPLED: g-/-Pm
' COUNTED COUNTED BY DATESEALED: _-'_d _|

MET WEI GHT: ...<-jr'..?."..__rf
• ELEVATION WET 7-/,,_- Jwo __/ /_p23,_ /, _ _)_'_z.J DATEOPENED: _'-/,P" _',_

-_--e_" DRY 7-_ _ j /-/Z3,1 . _'7 ._._grJ TIME OPENED: ./--_'_'.-_
UNEQUILIBRATED DATERESEALED:_.:£___PO

_,v ._r._'o o_er a. EHANATION t9._ TIME RESEALED:___-_-
DRY NEIGHT:

RSOREVIEW_ TH-230 "77

DATE TIHE FUNCTION PCI/gm COUNTEDDATE SAMPLED:g-/_[
COUNTED COUNTED BY DATE SEALED: _-_-'7_

WETNEIGHT: _-_',.._.7)-
ELEVATION _ET _'-/._-.,_o /_f.. "7_'_,¢// I,_ 5 Lcg'cJ DATEOPENED:

_-. ="" DRY _-/._..-_C) /5"_ '77 Y, _/ /.-7-.'>r- _ TIME OPENED: _.._..._j,-

UNEQUILIBRATED DATERESEALED:__
&u_-SS-_._ .EMANATION"_)._7 TIME RESEALED:

DRY MEI GHT: __

RSOREVIEi,I _._ TH-230
l

| n | i .

_DATE TIHE FUNCTION PCI/gm COUNTEDDATESAHPLED: _
BY DATE SEALED:

NET WEIGHT: ____
DATEOPENED:
TIME OPENED:

" ' UNEQUILI[IRATED -"_LED:
• EMANATION . TIME IIESEA_

DRY MEIGHT: ......
RS0 REVI[M , TH-230 , -----.-

..

ii I

1332B ' " Izz[v No. ] . ..

HEALTH PH' S PROCEDURES ]e,o ol-40¢IZ5189



SYSTEMSAt° (_MK-FERGUSON COMPANY CHEM-NUCLEAR INC.
A MOltlllliON KIIIUDIIEN COIPANT

I i I I III • I I

t CELLIDIAKATION_dUIIPLINGLOG

' PROaECT/SITENAHE:
-I

UID COORDINATES: 7_- 17

BATE T|tlE " FUNCTIONPCI/p COUNTEDBATESAMPLED:_#
: ¢OUHTEDCOUNTED BY TIME SAMPLED: ---

* DATESEALED: __
ELEVATIONMET 7-1Z-fO .Z..,_.a_l_" /_/&Z ?._9._., _ TIME SEALED: /S(::C_
_-/' DRY _ /5"_ _ _ _ METtIEIGHT: _

UNEQU]L|BRATED " DATEOPENED: _-/z-9_
SAHPLEID: 4_J_j-._5-c<:_'_.*" EHANAT|ON_._'_ TIlE OPENED: _-

DATERESEALED:_9'_
RSOREVIEW._.,_._ TH-230 . /-_.. TIHE RESEALED:

/ DRYHEIGHT: _/2
• i in I i i

DATE T]HE FUNCT]OXPC]/gm COUNTEDDATESAMPLED:__
COUNTEDCOUNTED BY DATESEALED: _-</-_

• METklE%GHT: 5/,7, z
ELEVATIONMET _ /5"<// /J..ZZ,_._,_, _.2 _ DATEOPENED: ..7_:ZL-9'O
J-7_ ' DRY 7-/3-'_¢_ _ _7 /, 8_ _ TIIIE OPENED:

UNEQU]LIBRATED DATERESEALED:_.Z:Z._-_

__ _;,*,'-.S_'_ ,,_ ._.J_'& [HANATION __'Z_"_ TIIIEDRYHEIGHT:RESEALED:_ I,SO REVIE__ TH 230 _.3

"II l ' • III II • ' I
Ii

I

DATE TIHE FUNCTIONPCI/gm COUNTEDDATESAMPLED:G-/.-90
COUNTEDCOUNTED BY DATESEALED- __

VET liE!GHT: I
ELEVATIONVET _ _ ZG/, _; _9.5" _ DATEOPENED:

DRY 7-/3-'_d _ _ "/, _ _ TIME OPENED:
UNEQU]LIBRATED DATERESEALED:__9 i

_u_/-.TS-_o_'_ .EHANATION-/._',c/ TIHE RESEALED:
DRYWEIGHT:

ItSOREVIEW_ TH-230 . /.-_ . _
l • I II I

- DATE TIHE FUNCTIONPCl/gm COUNTEDDATESARPL[I): _,-/-'_()
COUNTEDCOUNTED BY BATESEALED: _o

VETVEIGHT: _&
[LEVATIO,N VET ?o/Z-,wd _ _ _ _ BATEOPENED: __

DRY _ _ _ ./.3 _'[6_; TIME OPENED:
- lUlNEQUILIBRATED DATERESEALED:7-/3-9¢)
_.'AJ-5$-C>OB"/ IDIANATIOH,- _,_ TIHE RESEALED:

DRYMEIGHT: 4//__"
ItSOREVIEW 1134-230 , O, _ .

l • i • i L It

I - 1332B ........ . leevxo. 1

o4/2s/e-IEALTH PHYSICS PROCEDURES _m,o[ NO, 019 4 ,
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' ,No(_MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,
"_lfA IDOlUI_OM Klil_Pl)S|M C.OMP&IMlr

CELL E]LMLkT|ONSAMPLINGLOG

PROJECT/SITENAME: _",,_,-',,,"_./_,v-.-,.,,_,_,,,.,'

i GRID COORDINATES: _/;_
,p

" DATE TIHE " FUNCT|ON PCI/p COUNTED DATE SAHPLED: g'PPg"
• COUNTED COUNTED BY TIItE SAHPLED:
' .. DATE SEALEg: ¢,,-'-/-90

ELEVATION ,ET __'_" .Y_ _" _ D____, _J TIHE SEALED: ,5"_O_*_..¢'" DRY "7-/,_-..Y_ - WETVEIGHT: d_,_.___,,r_
; UNEQUIL/BRATED DATEOPENED: =T.../_.r¢

SAHPLE|D: c_;'_"./-_-'''_°ar8 EMANATION- 0.2 _' T|HE OPENED: /:s'-.,_-.s"

BATERESEALED:_
: RSO REVIE_I TH-230 /. _ TINE RESEALED:

DRY HEIGHT: &Z
• n .

CO MET ME] GHT:
ELEVAT!ON WET ....._ DATEOPENED:

DRY ..''"-"_....Z_OPEN ED:
' UNEQU]LIBRATED " '" DAT__

I EHANAT]ON TIHE RESEALED:_
! DRY HEIGHT:

RSOREVIE_ TH-230
f

DATE T]HE FUNCTION PCl/gm COUNTED DATESAHPLED:
COUNTED BY DATESEALED:

MET HE]GHT:
ELEVAT]ON WET DATE OPENED:

DRY _ T]HE OPENED:
UNEQU]L]BRATED E RESEALED:

EMANATION T| 13
DRY hIE]GHT:

RS0 REV]EW TH-230
n

DATE TIHE FUNCTION PCl/gm COUNTED DATESAHPLED: .
_¢OUNT.EJ_COUNTED BY BATESEALED:

WETI/EIGHT: ..
ELEVATION MET __..___ . DATE OPENED: .

DRY -__ TIHE OPENED:
IJHEQU|L|B--_ ' _ BATE RESEALED:

• EHANAT|ON, ,, _""T,I,IIF,_ESEAL ED:_RY _
tsoREvl 'r.-20 u

i

i

1332B jnev NO. 1

HEALTH PHYSICS PROCEDURES ]e,_oeNO. 019-4 .o4/2s/e9
; •



DATE TIME FUHCTION PCI/gm COUNTEDDATE SAJqPLED: ,,,
COUNTED BY DATE SEALED:

NET WEIGHT: ___._
ELEVATION NET _ ...... DATE OPENED:

DRY T]PIE OPENED:
UNEQUILIBRATED ' - DATE RESEALED:

- EMANATION [MERESEALED:
,imumummemm,m.

ItSO REVIEW TH-230

i |

1332B ........ Jmzv NO. )
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A(_MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_A _ ILUUOSEN_,Juuv

i il• .im i l

"" ! CELL EItAHATIONSAMPLINGLOG
PRG..1ECT/SI[TENAME: &",_.?"_.,,,e_,_,v,,3o,_

GRID COORDINATES: _ ,/,,_

DATE TIHE " FUNCTION PCl/gm COUNTED DATESAMPLED:,_'-J-Po
COUNTED COUNTED BY TIIIE SAMPLED: --- i

- DATESEALED: _o
ELEVATION MET :_,-'/_,-9_, /_,b7 • 3'_,,_,,Z. ._%-".c./ _ TIHE SEALED:

0-/" DRY _" "-- "--" _" -" MET HEIGHT: _'_a...._-
UNEQUIL|BRATED "' " DATEOPENED: _'--/..a,-p,r

SAMPLE]D: ,_'v,,.,-_._-oo._,_ EHANATION..._ TIME OPENED:

DATERESEALED:/-__,o
RSO REVIEW TH-230 TIME RESEALED:

"_ (..CA_ '_$T" ,_/c-E,C) DRY WEIGHT: .__
i

t , DATE TIME FUNCTION PCI/gm COUNTED DATESAMPLED: _---/--q_'
COUNTED COUNTED BY DATESEALED: _0_

HEr HEIGHT: f-,,s'_ IP

ELEVATION MET '_:"._.,_-_ _ _,_/,,_2 g, _ ._'?.,c,/' DATEOPENED: _,_.-
/.->-" DRY ?.-13T_D _ J______, _ 3.4. _ TIIIE OPENED:

UNEQUILIBRATED . DATERESEALED:7-,'+_r-IFO
_'_',_'..._'._-6o_'/ EMANATION _),_ TIHE RESEALED:_Z_o7_

I DrYuE]c_t:| I ilnllnllliil_ I HI

D/..TF St. _._.*]):

ME I F :
';,--[" " D:

• .

M_ _:I- :
,,,,,, --._'._-._P.3 .... _,..:'i . D
ur_w _'..' ..... "_......... . .'_- ..._" 51-[ t". : D: , ,
UNEQUILIBRATED ; . . .: .._."----.,.... -. _t,:_-: F._ .LED: . .

,_.-'_..L_. _... . - + .,.

•". . • . :,.,",;-.:. - " "dr IF' " - ....'.'_.-'_-".: : •

DATE TIHE l_cliu. ;'ll_lj"_+ .'_..-_.,C'_'.;_,::': . +:,.. ED:

COUNTED I':.'" " " '+ ". _l,_" ._" _": D:

' . .,,2,-_4r" - _ .. : o . • - ,

: unr._U_LSISMli:.U _. .-,;.._ - -.._-._.,_ 1,, • ..-_r.,,::_,-$1_._.-" Lt.U:
I " - I)IANATION _---"-"'__. -. ,..--_--'-._--'.-'-; "'-eL._ •''. LED:

t 'S0 .EI/IEM 1114-230. .. '___
i |332B ......... lilly I+O. ' ]

! o4 2s e_"IEALTH PHYSICS PROCEDURES le,o_ No '
I / /.,, ] " 0]9-.4



I" (_) MK-FERGUSONCOMPANY,.o,,,.,=,,.,--.,. c=,,,..• CH EM-N UCLEAR SYSTEM S, INC. _

l- CELL EMANATIONSNtPLING LOG

PROOECT/SITENAME: _,',_.,,_._.._/__,_r..,.,-=,,,.,., • w

GRID COORDINATES: _ .._ o

DATE TIME " F_TION PCl/gm COUNTEDBATE SAMPLED:._--._]-_P_'_
" COUNTEDCOUNTED BY TIME SAMPLED: --

DATE SEALED: l,- _-f_

-,,'." DRY 7-/.5"-_0 _ "67g.'_- I. I _C-¢J MET hEIGHT: _/+, _
UNEQUILIBRATED DATE+OPENED: _'-J,,p- m_

SAMPLE|D: _u_-_L_- _/_, ENANATION" _."71 TIME OPENED: _="_o

DATERESEALED:_3__
RSOR£VIEI_ TH-230 _, TIME RESEALED: /

DRY hEIGHT:
i i i

DATE TIRE FUNCTION PCl/gm COUNTED DATE SAMPLED:__--gr,-_
COUNTEDCOUNTED BY DATE SEALED:

METMEIGHT: _o_/,_
ELEVATION WET '_-/-_-P,_ _x:Y/O 3Y73.1 _ _/_ DATE OPENED: :P-_-_fo

/-_" DRY 7-1.]- _'o . _,,_ _o.__.._.,_...._.._ ' ._.¢_"uJ TIRE OPENED: __._-'._o
UNEQUILiBRATED DATE RESEALED:"?-/3-'_

_,+-5-_-+_/"; EMANATION_.6/'_ TIRE RESEALED: o _.S'7

DRY MEIGHT: C_'t
RSOREVIEW TH-230 "7. 8'

i

DATE TIME FUNCTION PCl/gm COUNTED DATE SAMPLED:_-- _rl-
COUNTEDCOUNTED BY DATESEALED:

MET ME]GHT: 6_. "Y,j
ELEVATION MET _-_-_- _ eql2. 2'_. _. / ._'r,t) DATEOPENED: '_'-,,'..,_-

._- ._ " DRY 7-/3- 'YO 'o_(_ _. ' Z. _" _ TIRE OPENED: ___o
UNEQU)LIBRATED DATE RESEALED:__.:_-__

6u_-S.S'_O/_ EMANATION 0,_ TIME RESEALED: o_'_

DRYMEIGHT:
RSOREVI_ TH-230 _.

DATE T/HE FUNCTION PCI/pu COUNTED DATE SAMPLED:
'ED COUNTED BY DATESEALED:

VET hEIGHT:
ELEVATION WET , . . DATEOPENED:

DRY . TIME OPENED:
UNEQUILIBRATED DATE RESEALED:

EMANATION "
I)RY

RSO REVIE_I . TH-230
n=

i

ii

1332B l_i_v _o. ]
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'q_JA MGRlUlO_ ENUDSIEUC:OMPAIV

I e
CELL ERNMTIOH SAMPLINGLOG

I PROJECT/SITENAME: _",,,',e,f.,r,,, _,_vj._,_,,

GRID COORDINATES: -'_-- ,_/

- DATE TllqE " FUNCTION PCI/gu COUNTED DATE SAMPLED:_-o3/-PL_
" COUNTED COUNTED BY TIME SAHPLED: --.-

- DATE SEALED: _-,/- _0
1 ELEVATION VET _'o/._-jeo _0_/_' " 4v'_K:_.I "7,3 -_-'_ TINE SEALED: _..<"g--o

___._" o_y 7-,__o.:_ _ _ 3.5/_ -_,+' VETE]6m: ++,...+./+.4
UNEQUILIBRATED DATE OPENED: _'--_-_,+

SAHPLEID: gt,,,v- :,._. oo.,T [HANATION O, b_ T]HE OPENED: .1.=-.so

DATE RESEALED:_-/'4-_oJlSO REVIEH TH-230 ,, 6.-'.'.'.'_ TIHE RESEALED:
) NY U[]_T: _,../,_

DATE TIHE FUNCTION PCl/gm COUNTED DATE'SAIqPLED:.__-_]-_¢
COUNTED COUNTED BY DATE SEALED: _- _,'-_'o

• VET HEIGHT: _ y
ELEVATION BET _'-_.._- _'_ _970 ?:$7._2 /2. / _ DATEOPENED: :v.:- _,es

I /" "?" DRY _-..._3_._ jCz / ,_'/._"_ - 7. _' _ TINE OPENED: ,J.-_',_o
UNEQUILIBRATED * - DATE RESEALED:.7.:_/T_.-_:_

_"t.,,u/-_-<---o_¢_ EMANATION_ TINE RESEALED:.._
' .,_ _ J DRY HEIGHT:

t RSOREVIEW_ TH-230 , _/

!

DATE T]HE FUNCTION PCl/gm COUNTEDDATE SAMPLED:_ ,_./-m'o
COUNTED COUNTED BY DATE SEALED: 4_-_-]?_

MET HE!Gilt: _ / _.. _r
ELEVATION HET _'-_-_ _ _/g/2 c,/' _ _ DATE OPENED: "_-t.._-

•_--_" DRY ?-/3-YO /o_ _ _ _ TIHE OPENED: _-_.._
UNEQUILIBRATED DATE RESEALED:-._c)

_",_,*,-.=.s - ¢.,_=_,, IEYlANAT]ON_ TIHE RESEALED:
- DRY HEIGHT:

RSO IIEVIEIA_ TH-230 _. (+

DATE TIFIE FUNCTION PCI/SFU COUNTED DATE sAIqPLED: _ ..BY DATE SEALED:
MET HEIGHT:

ELEVATION VET , ,,___ .. DATE OPENED:
DRY ,_ ., TIME OPENED:
UNEQUILIBRATED _ DATE RESEALED:__.._._

ENANATION_ _ED: ......

ItSO_rvi[V , TIl-_30 .,
i i

t
im |

'13'32B ' IRzv roD. ) |
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• A ii MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
'%_/A llU_FIR,$O_ KNUUSEN ¢OlliI*AKT

iii i i i _ !

!
i CELL EMANATIONSAHPLIItGLOG

! PROJECT/S]TE NAHE: gA'_/",_,e j_c/,c,,v/3o,¢,"

GRID COORDINATES: _- -_u|l i |

: = DATE TIRE " FUNCTION PC]/gm £OLINTET)IDATESAHPLED:_--._/.p_
COUNTED COUNTED BY TIME SAHPIEl): ...---

- DATE SEALED: _.-t c¢'b
i ELEVATION MET _"_-_-_'_ _4_'" "7'_/,/ /,? __£'_ TIHE SEALED: .L_-_
I _ DRY "2.;/P-._O i/Q_g _ - /.b ,. _Er,,c; MET MEIGIIT: _./

UNEQUIL|DRATED DATEOPENED: ='-,-,._- _

i SAHPL[ ]D: Gv_'-_:_-_o,_-q" [HANAT]ON 0,1L] TIHE OPENED: _--<._-._

DATE RESEALEI):Z-/,j-_o
RSO REV]EW TII-230 /..a/ TIHE RESEALED:_¢P_I'

DRY WEIGIIT: -_8
t

. DATE TIME FUNCT]ON PCl/gm COUNTED DATE SAHPLEiI:.._"-3/- :rod
COUNTED COUNTED BY DATE SEALED: _i-_/-90

WETWEIGIIT: e_.__. _"_
ELEVATION NEl" _"_-'_" "_ D<_C/'_' 3¢'_./ _ _ DATE OPENED: _"--_'_-

I /"-_" DRY _-_2._ JL)t.,]_/'" _ _ _ T]HE OPENED: _-_"-_o
UNEQU]L]BRATED DATERESEALED:7.../__'-'9_

I _,u, _', DRY MEIGIIT: __oZ
i ItSO REV]E_/_ TII-230 /. / ..

_ _,

I E TIHE FUNCTION PCI/gm COUNTED DATE $AHPLED:
CO NTED BY DATE SEALED:

MET ME] GIlT: _ELEVAT]OH _/ET ELATEOPENED:
_ DRY _ T]HE OPENED: ..

UNEQU]L]DP,ATED _tO: _
EIqANAT]ON TIHE RESEAL_

DAY ME]GIlT:
RSOREV]EI_ TII-230

DATE T]HE FUNCTION PCl/gm COUHTED DATE SAHPLED: _.
_"-6QU_D COUNTED IB_ DATE SEALED:

........ _ MET i/EIGIIT: - "
ELATEOPEliED: __

' D_IY'"U -'---_ ' _ . . .. TIIqE OPEHED: ....IJ EQ ILIBRATED • , _ DATE RESEALED:....
EMANATION. _'"..-.....,T_E RESEALED:__

ItSO REV]EH TII- 230 IDR__'zm_-_IT•

--_--m --

1332D ............ ]ke:v e_o. 1
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1"" t_I:aMK-FERGUSONCOMPANY CHEM-NUCLEAR SYSTEMS,INC.
"_ A lOlIP, J_O411KNUDSEN COMPANY

! • .
L "

(:ELL DIANATION SAMPLINGLOG IW

• PROOECT/$ITENAME:

mor.00 i.AT.: _ 7--z4 I
- BATE TIRE " FUNCTION PCI/p COUNTEDDATE SAMPLED: _o
" COUNTED COUNTED BY TIIqE SAMPLED: -- I

- DATESEALED: _,-,./-9o
ELEVATION VET 7"/Z"_# #9_T'q "/¢v'/. 3' /' 1 _ TDIE SEALED: /S_

n-I:. I)RY _ /o_-_, _ ,,._ _ teETUEISHT:_ [
UNEQUILIBRATED DATEOPENED: Z__-_o

SAHPLElD:,_JA/-_-_z_27 EHANATION_ TIHE OPENED:

DATERESEALED:__
RSOREVIEW TH-230 . /. _ TIHE RESEALED: _9#_'

DRYWEI GHT: ..>"_,3"

DATE TIHE FUNCTION PCl/gm COUNTEDDATE SAMPLED: __
COUNTEDCOUNTED BY DATESEALED: ..__

' MET WE]GIlT: _t'q_' _ELEVATION MET ._ _ _/83, J _._ _ DATEOPENED:
DRY 7-/'_-:_ _ _ /, /.. _ TIME OPENED: .__,_._o
UNEQUILIBRATED r)A'lE RESEALED:'_-/_T-_#

_,v,,V-..$'$-_P_2_" EMANATION_ TIHE RESEALED:

RSOREV,_ ""._',,,,_,_ ,H-230 /-_ DRY ME]GHT: .
i , m i

DATE TIME FUNCTION PCI/gm COUNTED.DATESAMPLED: __
COUNTED COUNTED BY DATESEALED: _0

MET .EIGHT: __ELEVATION MET "7-/Z-'P_ /,_z: .._t_. 2. o. 6 ..Se_,_,' DATEOPENED: -
Z - 3 ' DRY 7-/3"_b //_,_,-" .._ D. _ _ TIME OPENED:

UNEQUILIBRATED DATERESEALED:
_¢/d-.TS" d_OZ_ EIIANATION-o... Z_ TIHE RESEALED:

DRY MEIGHT:
RS0 REVIEW TH-230 #.7

e

DATE TIHE FUNCTION PCI/gm COIINTED DATE SAMPLED: .
_ED COUNTED BY DATE SEALED:

MET WEIGHT: iii

ELEVATION MET BATE OPENED:
__ DRY . TllqE OPENED:

UNEQU]L|BRATED DATE RESEALED:
EMANATION. . T]IqE RESEALED:

:
RS0 REVIEW TH-230

i

1332B nev No. 1
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a

I. (MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
A tORmlON KmUDtEU _.OtPAmV

i
• iiii i i I

I
CELL [IIANATION SAHPLINGLOG

I PROJECT/SITERAHE:

GRID COORDINATES: . T--2 ,,_"

] DATE TIHE "FUNCTION PCI/gm COUNTED DATE SAMPLED: _9_
" COUNTEDCOUNTED BY TIHE SAHPLED: ---

- DATE SEALED: _z_o

i ELEVATION WET 7-12_ /_o3 "_ 5,_/ _ TIHE SEALED: /_'_:_
, D-/ ° DRY _ _ ,_ _ .5_ WETHEIGHT:

- UNEQUILZBILATED DATE OPENED: 7-/z-9_
$AHPLE ID: _u_-_-eo_r) EHANATION _,3_' TIHE OPENED:

I _ DATEItESEALED:_,o
RSOREV]E_ TH-230 2.._-" TIME RESEALED:

DRY WEIGHT: 5Z_'
1
i L I i Ill I

DATE TIHE FUNCTION PCZ/gm COUXTED DATESAHPLED: _'-3'/'_

COUNTED COUNTED BY DATESEALED: __WET14EI GHT:
ELEVATION MET _/Z-_'_9 /Dt/ _ /./ _ DATEOPENED: _9_

" J -2" DRY ._ ///_/ _ /,_, _..r._ TIHE OPENED:
UNEQUILIDRATED DATERESEALED: 7-/_-_o

t _0/J--.._$-c_c_3 / EMANATION_ TIRE RESEALED: _-/_"

DRY HEIGHT: ,_'_8t RSOREVIEH TH-230 /. 2 .
• _ i1! iii

t DATE TIHE FUHCTION PCl/gm COUNTED.DATESAHPLED: ,,_"-3,/'-_'a
i COUNTED COUNTED BY DATE SEALED: _,-_-_'_

' MET WEI GHT: __2_-ELEVATION MET "7-/Z-_D _ _ "Z,I l _ DATE OPENED:
..'_.-'3 " DRY "7-/3-.'Y,_ _ _ /, q _ TIHE OPENED: /_o

UHEQUILIBRATEO DATERESEALEO: 7'-/T-_',_

_>U_'-_S-_3_-- [HANATION_ T|HE RESEALED:

DRYHEIGHT: _
RSOREVIEH TH-230 o.

• | _ i t

_'_ED COUNTED BY DATESEALED:
VET MEIGHT:

ELEVATION MET . . _ ._"_ .... DATEOPENED: _ .
_. DRY , .,_ _ TIRE OPENED: _._._
- UNEQUIL]BRATED _ DATE RESEALED:

ElqANATION , -""-....._|lqE RESEALED:_ ,
]_-4_.J_:

ItSO REVIEW TH-230 ....... "
ii lllll _

]33213 • -liner _o. |
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.° °

• A/_-_-I_I=.,MK-FERGUSONCOMPANY CHEM-NUCLEAR SYSTEMS, INC.
_k_rA HL)I_RIS(J4M KNiJDSI[H COllIPAN¥

m I II I

F 1
CELL [HANAT|ONSAHPLIHGLOG

PROJECT/SITENAHE: _",.'_.,'r',,_//.6v_,_/j_,¢,,

GRID COORDINATES: :_"- _IL

: DATE T]HE " FUNCT]Otl PCl/gm COUNTED DATE SAHPL[O:_--__/-Pc.
COUNTED COUNTED BY TIME SAHPL.ED: .

- DATE SEALED: _,-9"- _0
ELEVAT]ON MET _-t2- 9_ /OZO " .,%"(_Z,C> O. _ .._.._-) TIME SEALEU: .._'.._-<>o

o -,- " DRY 7.-/]"'_'D _ Z_3,_ D,_ _J MET IdEIGIIT: G_-ae.._--_
UNEQUILIBI_ATED DATEOPENED: =--,-._- J,c,

SAHPLE]D: C-v,c,-:r-_.,_3 EHANATION 0,_ TIHE OPENFI): J--'_._C_

RSOREVIEIJ_"_7__c:___ TI1-230 o._,, TIHE RESEALED:_JJJ.5"DRY t/EIGIIT: _,_'2.

DATE TIHE FUNCTION PCI/gm COUNTED DATESAHPLEI): -_.'.J'/-

COUNTED COUNTED BY DATE SEALED: _ V-_9_
' NET WEIGIIT: -_ _- _ '5"_

ELEVATION I/ET _-/._. _,_ /OZ / :_,_ /. 0 _c) DATEOPENED: _--'-_-,_,_
•/o _ " DRY _-/.3"_ //z _/ _Z/. _ _,E _._ TIHE OPENED: ..,__:"._o

UNEQU]L]BRATED DATE RE5EALED::;;,'-/._-.'_)
_"_-_'-_-_'- _O-_J__ EHANATION £_._-._) TIHE RESEALEU:_JI/.,_

DP,Y ME]GIlT: __
RSOREV]EI_ TI1-230 . o,_ ..

DATE TIHE FUNCTION PCl/Dm COUNTED DATE SAHPLED:._--_r/._
COUNTED COUNTED BY DATESEALED: (_- _/- _d

MET WEIGIIT: c_ P'.___
ELEVATION WET _-_,,_-_, JoZ8 _'77.tl/ _),'7 _-u,) DATEOPENEO: _-_,.v- _'_
.-._- _ " DRY 7-/3_ /13_.. '2 _57,_ 0,_ _5._ TIHE OPENED: .-_-,':,._-3o

UNEQU]L]DRATED DATERESEALEII:.,7..-/.,'3'..f'_
_'_,_-._-_- __-_'- EHANATION O.,tl_ TIHE RESEAI.Ei):.///_'-

DRY NEIGIIT: _/_
o.e _.

/

"_OATE TIME FUNCTION PCl/gm COUHTED DATESAMPLED: _.
£_NTED BY DATE SEALED: ..

NET WEIGIIT:
ELEVATION MET DATEOPENED: _

DRY ,,. _ - TIHE OPENED:
UNEQU]L] BRATEO . _'_SEALED: "

EHANATION TIHE
4PRYNEIGII!: ._

RSOREVIEW TII-230

1332B ........... iJ_zv NtJ. ] .....
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..._..MK-FERGUSONCOMPANY CHEM-NUCLEAR SYSTEMS,INC.
'_J'A IORRIION KNU_$EN _IPANV

• i i iii |

l CELLEIMHATIOHSAHPLINGLOG

PROJECT/SITENAHE: _

GRIDCOORDINATES: T- Z_

, - DATE TIME " FUNCTIONPCI/p COUNTEDBATESAMPLED:__
" ¢OUHTEDCOUNTED BY T|ME SAMPLED:_ .--
- DATESEALED: 6-,/-#'0

ELEVATIONVET 7-/Z-_ I1_ "_ ._2 5GU_; TIME SEALED: l._c_
' . _-/.' I)RY _ //_" _?,r'z.z /.-7;-_.-_.-_.-_.-9- ' ._,,_ VETWEXGHT: ,/_'?

UNEQUILIERATED DATEOPENED: 7-/z-_g)
SAHPLEIO: /._,,J-5_-_.3_' EIIAI_TION D,_/ TIHE OPENED:

DATERESEALED:_-/3-_'_RSOREVIEX TH-230 . '_.,_ TIIIE RESEALED:
DRYHEIGHT: _,_

I

| umu • i ml mmn n I

DATE TIHE FUHCT]ONPCl/gm COUNTEDDATESAHPLED:_D I
COUNTEDCOUHTED BY DATESEALED: __

' . VET 'atElGHT:

ELEVATIONWET 7-/2-,_ ///3.. _ _," _ DATEOPENED: ,-,Z-'Pol/- Z ' DRY -'_ .._ - '/._3 TXHEOPENED: _ /__"_
• UNEQU]L]BRATED DATERESEALED:7-,,'_-_'_

_u_-..S.5--,__ EHANATION- C)...9/ TIHE RESEALED:i /tZ3 I

..,..,_V._" TH-230 /. _ DRYHEIGHT:ItSOREVIEM
t ii

ill n • i

DATE TIHE FUNCTIONPCl/gm COUNTEDDATESAMPLED: &-Z-'P#
COUNTEDCOUNTED BY DATESEALED: _- - ;9 :

METWEIGHT: _.3'

ELEVAT,ONWET "_'IZ-_P_.__/.Z_____DATEOPENED:_-_Z-,_9,Z .-3 _ DRY _ . /.7.. TIlE OPENED: __
UNEQUTL)BRATED DATERESEALED:'_-/_-._,_

_,J._-S_" _:_/_) ,,_-EMANATION_. Z_ TIHE RESEALED:/IZ

DRYidEIGHT:
RSOREVIEW TH-230 .. -_. ! ..

o 'ATE TIHE FUNCTIONPCI/Bm COUNTEDDATE$JUIPLED:

ED BY DATESEALED: _ ...... _ET HEIGHT: ....
, DATEOPENED:

.... DRY , TIRE OPENED:
IJNEQUIL|BRATED _'__,_ DATERE,SEALED: '

EHANATIOX , _-'_'-...._IME RESEALED:

ItSOREVIEW, TH-230 ""' "_
mmn i i m In _•

I ml I • i --

I 1332B i.ev.o. ]
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ENG._S
AND
CONSTruCtORS

(_ MK-FERGUSON COMPANY
A MOm_SONm_$1_ C_MPANY

NEADmJ_IRSOFRCt
ONEEImEVlEWIq_2A IIE_ TO li_._aIGuSOH _ -
_. O_eOUS.A 4m_ REMEDu__"TK_S

I_D.BOxr.3s
• jUlUQULq_. Nk'WUBaC:OU.SA. Irn m

January 18, 1993 _)3-3050-046

Mr. Steve Haa_
SLoe Manager
U.S. Department of Energy
Uranium Mill Tailings Remedial Action Project Office
First National Bank Building
5301 Central Avenue N.E.
Suite 1700
Albuquerque0 New Mexico 87108

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

REFERENCE: Contract No. DE-ACO4-83ALI8796

Dear Mr. Hamp:

Enclosed please find the subject logs for your information. Ct_FESI results will.
_e forwarded when they become available.

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

Sincerely,

M_RGUSON C0MPANY_

Construction Engineering Manager

CRSlRCHI.mo

Attachment

cc: w/attachments:
=_. McBee, TAC/UMTRA
W. Naugle, CDH

0695KZ

I



o

! . Cobbles-To-Fine Test Pit Locations

I
i

• MK-F Test Pits TAC Te$1_Pits

• I 19 -- -'-"
I N 3075 E 2000.'J _. hi 2940 E1600

'. Z N 2900 E 670 J 7.o 3 N 2280 E2000
3 N 2880 E 1145--',/ Z ! ! N 2410 E 2390

N 2640 E 1245 J Zz .5" N 1880 E 2025
: 5" N 2910 E 1380 _ ?.5 2. N 1730 E _ Z._'cc
L /,, N 2530 E 1390 4 "-- --"

7 N2725 + E1510,/
: 8 N 2760 E 1740,_
t <) N 2745 E 2115 v

m N2965 E21704
II N2300 E1205't
IZ N 2225 E 1400 1
J_ N 2415 E 2190
£4" N 2080 E 2115
IS" ._-:..-.._='_--=".===-----.,VZZc_ E/Zc&"
I(,N 1810 E 1880
a7 N 1840 E 2165
_S N 1720 E 2195 /







- - Page /of /TEST PIT LOG -- ""

LOCATION MAP: _t APPROX._ITE COORDINATES (ft)

GROUND ELEV. (FT. MSL]
.... vATED: ///_,/q_. -- J,//_/_,_r_DATE EXGA -- "

eAcK.o_=_-r_ee:/_,_. "/-J-_ /

REHAB. DATE: _

UNC R LEVELS
DE EST. FLOW (GAL/MIN)

l
I I

OCATION DESCRIPTION __'-
SITE CONDITION __

' SUAL NS|TY. COLOR. STRENGTH I
S, l! UNIFIED

(ft.) _T fPE! ! ;OIL CLASS.

!

f

5_,,.,,r4. _ 3.c_ f/" _ I_.o ff



t_ MK-FERGUSONCOMPANY
%,_ & uonn0eo_ _KUOe_NCOU_

COBBLES-TO-FINE TEST PIT DATA - :

T_STPrr,:. / . .

LOCATION:N _7,5" E _o

TAC TEST PIT: YES NO X

CDH SAMPLES TO BE TAKEN BY MK-F/_: YES >( NO ..,

SURFACE ELEVATION: 7_,_'5. _ _

,_D]_H OF TAILINGS: /_
1

D_I"H OF GROUNDWATER: /0._"

SAMPLEn_2RVAL:Z _,,-..-_ _4_/ @ W_prL_-¢_



- SITE ID: //_u_d _ LOCATION ID: 7_.
_N APDROX _--SlTE COORDINATES (It}

LOCATION MAP: /'_ N " _'=]0_ _E (,, 70
='" GROUND ELEV. (..FT. MSL.) T_,'f"7-_ :

DATE EXCAVyAT=D: n_- -_' BACKHO4E T PE: " Io

' CONTRACT.OR: 65
FIELD REP. •
REHAB. DATE: --

W (GAL/MIN)



q,

MK-FERGUSON COMPANY
A SlORRIIION KNUDlilIN GOMPANT

i i

I " "
°

[ COBBLF_TO-FINE TF..STPIT DATA -

LOCATION: N _oo E _ 7o ,

I
TAC TRST PIT: YES NO X

I CDH SAMPLES TO BE TAKEN BY MK-F/_: YES NO ,,_

[- $LVRFACE ]EL_=VATION:7f_'7-_,

DEPTH OF TAILINGS/COBBLES INTERFACE: _,A _,_¢.,¢G,t.,,,,',,JO _7"p,_

I "
DEPTH OF GROUNDWATER: . i_/'e_ _c_o,_/,'f_._

1 SAMPLEINTERVAL: S"_A,...,/,L_s @ /.o fr tai_-_.¢ae.

I CO_R_RNTS:
_,__.,_-_=_, l"_,- "_,_"

| |

i nl

i

lil

i i t n

/

_._ ""

"--- Ill



Q Q

• i i i in

ST PIT LOG Page.Jof ..C/

| LOCATION MAP.t/. _. SITE ID: _'/!_/ LOCATION ID:__--I
i ............. _ ,_ APPROX.'SITE COORDINATES (ft_ "

I // i _f r-. N _ E -

I _.t-. I , AI_ f'_,,"_'_ DA, E EXCAVATED: //. /f-. o_ .
I/_¢/)_ _' _"'._'J"_t BACKHOL -¢ TYPE: _ _ _ .. 4/'/# -

"_'f_-- -. Ii FIELDREP. ,,_ .. _, '
]"_ . !1 ,E.A.. DATE:
! ,r,,.t_ !" ! t .... GROUNDWATER LEVELS !

DEPTH (ft)'iEST'.FLo_vDATEI i

LOCATION DESCRIPTION
S1TE CONDITION

q
DEPTH S,_MFLE UNIFIED / VISUA_L CLASS.: DENSITY, COLOR STRENGTHi

(_t.} INTiTYPE! ID SOIL CLASSJ PLASTICITY. CONDITION. ETC :t
,,_.. ; . _- • . , ,/ ...... •

• I N
: 1 ,, & /

• u tI ,,l..... ;,,-, ,, _ ........

--.]

_ i ! _,.._,,,,-..i__','_'" "



q

TEST PiT LOG Page./.of 4

S,TEIo: _'_£/- LOCAT,O_,D: _°/
PPRox.-SITE COORDINATES (_It)

N f--c,')t".0 E taTO .

i GROUND ELEV. (FT. MSL), "DATE EXCAVAT=D: _ -

._O__ ! BACKHOLE TYPE:

CONTRACTOR: - _ ,: - -,/

REHAB. D_E:_

/,I /_-/f/_ GROUNDWATER LEVELS

/ /

LOCATION DESCRIPTION
SITE CONDITION

PTH S; MP=_ UNIFIED UAL CLASS.: DENSITY, COLOR. STRENGTH.
(ft.) '_p__OIL CLASS. PLASTICITY CONDITION, ETC.

I !_ •, _ I" _ " _._;! , r=c._
- " -. f_ri" _,t,_d ,.._rr_ "_,i -z=wt; ,'"

- " J J ,-J- l.- .- rr ""i,I,L.r ._Ac._¢_



I,=

• =----- --" T LOGTEST Pi Page/°f --/ ]

_ I./'_/ _ LOCATIO'N ID: ,,3---------- A SITE ID:
LOCATION MAP: N

/-4 APPROX. SITE COORDINATES (fl) I

GROUND ELEV. (FT. MSL)
r_A','e I:ve'A D" II It /_"£. -- /,,//2/,:="
,,,.,. _ ,=,,....V ATE . _.4_/' "7._.<;" / "BACKHC_E TYPE:
CONTRACTOR:
FIELD REP:
REHAB. DATE: ....

tNDWATER LEVELS
PTH ST. FLOW (GAL/MIN)

I

JIEG-AL-_NG;-7 |1Sl87) Cv_llO_ _,,,1 it 1_'_



B

MK-FERGUSON COMPANY
A MOIqI_ION lUlUOII[_ ¢OalPANT

COBBLES-TO-FINE TEST PIT DATA

_Pn-r. .3 ,.

LOCATION:N Zeeo E //_

TACT_.-TPrr: _ NO X

CDH SAMPLES TO BE T_ BY I_[K-PICWMPES:YES NO

S_ACEn.ZVA_ON:7_,47.7_.

DI_I_H OF TAII2NGS/COBBLES INTERFACE: _o ._o_/L.,,_&s _/r.ou,_,g.e'_

Dn,rsoFGROV_DWAVn__.5",_r

SA._LEINTERVAL: 5" =sA,',t_._'_@ i.oFr /,_'_,,_ --> Z _r r. 7fr

c0M_zs_:
i

°

ii

i

L I

Ie



COMMENTS:



MK-FERGUSON COMPANY
& MOlifUSO_ IrJIuQIIN (::OIIll&ll'l'

_ i • i i

COBBI.ES-TO-FINE _ PIT DATA -

'I"ESTPITI:.., .4...

LOC_'nON:N.... E

TAC l-_.3-J.PIT:YES NO
s

CDH SAMPLES TO BE T_ BY MX-FI_=S: _ .... NO X

SURFACE ELEVATION: 7_,,"_'- 7 _

DKPTH OP TAILINGS/COBBLP_ INTERFACE: _ _t_,_s ENco,,_/_D

DKFrH OF GROUNDWATIER: _F_"

SAMPLEINTERVAE: ,.,,C'_<A,.,Tf,. es 0 _ /.off ,,,.,/'e_a_.

COMIVIENT3:
• • i i ii i i

i i i m is

i i m i I

ii I i i Hi I II

i n | Ini i i

• iii i a I i

SIGNATURE: _ DATF.:

- ...r._.. r:. I"_":": ,:'_-

I °"



I TEST PIT LOG Page/o! ,/
A SITE ID" f-u*/ _ LOCATION ID: ._'.

LOCATION MAP: /_ APPROX.--S-ITE COORDINATES (_t)
f N Z.q/o E /38o

GROUND ELEV. (FT. MSL) _r.

eACK._E -rv.ps-
' CONT RACT.OR__pFIELD REP. -

REHAB. DATE:_ "
LS

_ATE TIME tDEPTH (ft) EST. FLOW (GALIMIN)I 1
I 1I

)MMENTS: _ SAMPLE TYPE



MK-FERGUSON COMPANY
A M(_Zltm_ ll3m_m111m¢oluqz_v







_i "_ "

ii | •

ii

i

i

i ii i iiiii

o

o6_Y _ o_ M :I_IOI£WJO'I

- _ :# ,LIcI.L_.,.I.

: - V.LVa ,.T.TcT_ _,_II._-O,£-S"KTS_M.O_

o

AIt_llliO_) N|IIOrlH_I HOIlilltOIll Y ,_i_l_

_NVclI_IC)ONC)S_O_I'Mi_I
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k_._:_MK-FERGUSONCOMPANY
A IlOAIIllllONKNUDllEN¢OIIPANT

• i i i

o

COBBLES-TO-HNE TEST PIT DATA

1-_..S.t-PIT _. 7"

LOCATION: N_ Z 7Z5" E /._'/o

TAC TEST PIT- YES NO X[

CDH SA_M_LF.STO BE TA/fENBY MK-F/_: YF.S NO _'

SURFACE ELEVATION: 7_S'7. /

D]_:q_ OF TAE/NGS/COBBLES IN'r]_FACE: /Z_ FT" ,.,

DEFFFI OF GROUNDWATER: .X/'o z.;wf-_'_ e-,,/c_v_F',_._

S_LE INTKRVAI2 S"_,_.,._t._-'5 ._ /.o ff ,,d/r.z¢,_ 7"_ /5"._

COMN£KNTS:

• II I

SIGNATURE: _ DAT_: _

_.,
• :. . • :'_ _..,



- r -- t" _"1"_ _'" _

-- _,-,.._.;(.-... _ ../--.,";._.__;_
='=' r.."_/:. "...::.,;i.':.'::.',,.,_--'_, _._L_

COMMENTS:_ , SAMPLE TYPE

' B - UnClisturbe¢t Blor.k Sam&le
: _ i

¢) -Di=turbed Bul_ SamcHe



.°

°

MK-FERGUSON COMPANYA MORRI|ON Ir_IUO|EN COMIDANY

COBB_TO-FINE TF,ST PIT DATA

TESTPrr it|l

°

LOCATION: N__-;_,o E / 7._

TAC T_f Prr: YEs , NO ._..

CDH SAMPLES TO BE TAKEN BY MX-F/CWMY'ES" YES ,,'_'.. NO _

SURFACE ]_WqATION: 7/$5"g- _' .
s

DEPTH OF TAK.INGSICOBBLES INTERFACE: _ _1"

DEFYH OF GROUNDWATER: ...____fm_,v,,/_ _,4co_+Q'_t-_:,
|

I SAMPLE INTERVAI_: _ _a+,__s ¢ Agf,e.o_ I._fr t,v,_r,_ j,= /S'Fri

CO_:
ii,

i

|
nl

i

i , i i

lil

SIGNATURE:__..__ DATE:



L ° I.I IP: .,..,,.=...=.R.4 _

TEST PIT LOG Page/°f /
JL &_J_l_ LO C ATI OIN ID IX SITE ID: "

LOCATION MAP" _. cPPROX--SITE COORDINATES (f l}

GROUND ELEV. (FT. MSIT} _-_-__--- _-
DATE EXCAVATED:
BACKHO_E TYPE: ___ zJ • -
CONTRACTOR:
FIELD REP: _n° " "/
REHAB. DATE: _ '"

= INDWATER LEVELS i

DEPTH (it) ,ST. FLOW (GAL/M|N)



" MK-FERGUSON COMPANY
A MORRIIION KNUOI|N COMPANY

| ml in ii i i tl | i

I " "

COBBI2_TO-FINE TEST P1T DATA

i
TEST PIT _. '_ ,,

I
LOCATION: N Z-7,_ , E , ZHS'"

TAC T_ PIT:YES, NO )<_

CDtt SAMPLES TO BE TAKEN BY MK-F/_79"MF"I_._:YES NO ,_
i

SI/RFACE__h'VATION: 7_ 5"_,

Dl_rtt OF TAILINGS/COBBL_ INT_AC"_ , ,ZZo_ fc-

DEFI_ OF GROUNDWA_ /'9. 0 f f" ,

SAMPLEINTERVAl::_ _.,_:_es ,0 _ I.ofr _,/_I_,A_.Z-#_r_;a,-,p_c

CO]_MENTS:

ii

ii i i i •

i i i, m l i i |

i, i i

ii ,H la i i i i

, i N U N II nn I n,

/-

__.: ._., .t_¢.r ,.. _:- '.'i_uk2 _'_'"

i • i in ii _1



a&mmlmm_ Ipm_l_ml
/ /

TEST PIT LOG Page_of __

i - SITE IO: _u,_' _ LOCATION ID: /C:)
-LOCATION MAP: NA APPROX _-SITE COORDINATES (lt_

GROUND ELEV. (FT. MSL.)o_
oATEEXCAVAT=.O:_,'/'._- "J''.''-
BACKHO_E TYPE: " Z " "

i CONTRACTOR:_ _F_ -
FIELD REP:_ _- -_._--_--J
REHAB. DA,E.

t
IROUNDWATER LEVELS

TIMEiDEPTH (It EST. FLOW (GALIMIN}



_IK-FERGUSON COMPANY
A i0_8_ KmJomm ¢mJl_l_r

i i

e

COB_I2_TO-HNE TEST liT DATA

TEST P1T I:. IO

LOCATION: N Zg_' E Z/7o

TAC-L-a._-LPIT: YES NO kr

CDH SA/MZPV..ESTO BE TAKEN BY _-F/_: YBS M NO

SURFACE _ATION: 76 _-s.9

DKFTH OF TAII/NGS/COBBLT:31N'I"ER/:ACE: _ fr"

DEFTH OF GROUNDWATER: /O. &- f_-

I

COMMENTS:
i

iii

i

• ,,, ii

•--__rw_',"_ F_-::"::'.-_ _"

! I



I

LOCATION DESCRIPTION
SITE CONDITION

DEPTH UNIFIED riSUAL ITY, COLOR. STRENGTH:
, (f1.) PEt ID ;OIL CLASS PLASTICITY. CONDITION E'

l

_ .mlm

,., • ,. ,.: __;_. _,,,_
• |_ i. • • ,. "q=_I

m_mm

COMMENTS: _ SAMPLE TYPE

JEG-AL-ENC,-7 /KIBT| • ¢"vP.11D1_ 1/I A 1.'4



._MK-FERGUSON COMPANY
A MORRi|ON I[NU01_N ¢OliPANT

SIGNATURe: DATE:



SAMPLE TYPE I

B - Undi$1urbe(: _Io_k Simple

D Disturb_



'_MK-FERGUSON COMPANY
A MORR/IION KNUOIIJN ¢OMPANT

-- n i i • me I

o

I

COBBLF.L.TO-FINE TEST PIT DATA

TEVrPrr _ /Z.
i i

LOCATION: N Z Z Z_" E /._o

TAC TY.ST PIT:YES ..... NO ,

CDH SAh(PLF_BTO BE TA3_ BY MK-FIC_: YP.S_ NO

I SURFACE EI_=VATION: _ 7_,_'/_.

DEPTH OF TAK/NGS/COBBLF_ _ACE: ..//._ /7"

DEPTH OF GROUNDWATER: A/o _,_,*,po*/aL ____'D

SAMPLa _VAL: S" _,_/ _c_ ,47. / o Fr /,_,/-/__/a_-

° .

COI_4TmNT$:
i i ii , i i • • i i, i|i,

.
i, , . , i , . , |

n ,n_

i i i ml in i ii i i

__ el i i i iii ii el .....

i, , i l ,

SIGNATURe: _ DATE: _

_.--__ _, V t:"e.. :_.'-_I_

,'. "'" . _."• _:..,.-

_'_ _"',,.,,- .,,,__---

i lu ' n i I





MK-FERGUSON COMPANY
P'A liORRIllONKNUOII|N¢OMPANV

Im l II I In I I I i ii iii

i " "
t

I COBBLES-TO-FINE TEST PIT DATA

I TESTPIT_ 13 , .
LOCATION: N Z4/_" ,, E Z/:_o

I
TAC TEST PIT:YES .. NO Xm,amm

] CDH S_LF.S TO BE TAKEN BY MX-F/_: YES NO )<"

]" SURFACE ELEVATION: 7_'r-/.

DEFrH OF TAILINGS/COBBLES INTERFACE: /O. o ;'_"

I
DEFTH OF GROUNDWATER: , /3. ,_" _"

SAMPLE ZNTERVA//:,5-._,-TL_ _ < l.oI"I",wT_'_

COkfk_-NTS:
| m i i ,, i i ,

u mnn i I I n ,m n ,

mnnn ,m,, n in n i L n ii IIIN u

Ill i i I il I n In

_! In I um n II I i II ii nun Ill• nn

I ml nl I nunn • InII U n i inn n• n

/ / z

... " " " : 4 :

u _ _ _ i

.....



I

i

COMMENTS: ._ __ SAMPLE TYPE
|

.... " B - Unclislurbe(: Blor.k Sample

..... O- Disturbed Bul;_ Sample

mim,mmmlllm.

.;'' A'- .... -•.. r..,._-s 16187) I_'?CIID¢' I/I /I I "_



_MK-FERGUSON COMPANY
_'A liOIlillllIOIll KNUDI|N ¢OilPANT

i II I I I

COBBLF.S-TO-FINE TEST PIT DATA

-z-r.S-i-PIT Jr: /,_t.

LOCATION: N Zo _ E _//_"

TAC TEST PIT: YES , NO ....X ,,

CDH SAMPLES TO BE T_ BY MX-F/_: YES ,,_ NO

EL_RFACE ELEVA,_ION: 7_,_"4. 4

DEPTH OF TAIL_GS/COBBLE.S I_TERFACE: /Z,-D ff

DEFrH OF GROUNDWATER: /_,. _ .p'f ,

SAMPLEINTERVAL: ,_ _,_D-_< @ ,4o f[ ,,,_/"_V,r_¢,

COM1v_NTS:
n i lllll nl

i ii i un I n

n

nnmn n

nu n ill N ml

• n I m In

_" ,.,._, r.
°'. .: _

°. i
• ;_

" "i; '_ -"., "*. ,:, ,. -
_*- | • 4

.- * - _. I[
.° ¢.a¢"

¢ :- . • _,U-_:.
."'%.:.._:,,--_

. 'I14_ _ |



ICOMMENTS: :'=-¢ "-'-" _-_ SAMPLE TYPEi_=,,=,__-__ " =_-F-----! ._ _o,.._,=.°.,oo_s..o,.
i-'___ _---I D-o"'o'o'°'"-s.oo,.

JEG-AL-ENG-Ir (8187} ' I:T_IIDC 1/1 /1 1-'_



MK-FERGUSON COMPANY
A MORRIIION KNUO|IIN (:OMPANT 9.

ii i il i

COBBLF_TO-FINE TEST PIT DATA ..

Te.STPiT t:. ..../S"

LOCATION: N Z Z_¢_ E /Z=_"

TAC T_T PIT: ____. NO

CDH SAMPLES TO BE TA.K_N BY _fl_-F/_r...S: Y'F.S NO ,_, ---

SI/RFACE ELEVATION: --_"7&.4G.I

DEPTH OF TAILINGS/COBBLF.S INTERFACE: A_ _,msc=_..,9/, 7_,_,,_&s

DEPTH OF GROUNDWATER: _ _" 9 Ff

SABLE ]NnmvAL: 0"_._,./_ aF ,,pp_,_./.o F:" _.,/_/,'_

i



I _ i ...

COMMENTS:_ - SAMPLE TYPE

-- B - Undisturbe¢ Blcr.k Sample

-- , I O -- Disturbed Bulk Sample

t

___, A I IID _. Ii, _i_ ,



j:_MK-FERGUSON COMPANY
_,'A IIORAISONX.llll,lOIll_ COtlpallllr

a • iii

,l,

COBBLF._TO-FINE TEST _ DATA . ,

LOCATION: N /B/o E /_o

!
TAC _ PIT:YES NOi ,il

[ CDH SAMPL*:.STO BE T_ BY _IX-PI_=S: YES _(: NO

!" SURFAC'__=VATION: ,765":)-0

DEFH_ OF TAH/NGSICOBBLF.S INTERYAC_ /5"._" _" i

] S_LE INTERVAl;:,5-_._.p,.cs _ z_ fr J__*_

CO_v_J_fS:
I I II I • 11 I I II

. • i ii

I ii I I I l

I II ii i I I II

• • I I • • I I

I ii i ii i I ii i i I

SIGNATURE: DATE:/

°

%



alam_mlml _

TEST PIT LOG Page__/of /

i _ ^ SITE ID:• _ _,U'J LOCATION ID: /_'
LOCATION MAP:

/-4 APPROX. SITE CO0-RDINATES (ft)
N /_.'_ E _ Z.//,,b" _ _

i" GROUND ELEV. (FT. MSL) 7/_&-_
DATE EXCAVATED:
BACKHO_E TYPE:

CONTRACTOR: r,_/,_
FIELD REP. •.

REHAB. DATE: _ --

_ROUNDWA R LEVELS
PTH (tl) ST. FLOW (GAL/MIN)



MK-FERGUSON COMPANY
& IlORall_)M KN_i[N COMPANY

COBBLY_TO-FINE TEST PIT DATA, . :

LOCATION:N_./__,u¢o E 7../6_..



COMMENTS:

i

o.
JEG"AL-ENG-7 ¢6187) FIGURE l_.zl.l-3 •



_,ONKNUI_IIIN G'OldlldkNT

| i

COBBLF_TO-FINE _ PIT DATA

I
_'T Prrt:. /,e

I
LOCATION: N /7_o E ,,Z/_"

I
TAC -l-e.,_u-PIT: YP.S NO )C

CDH SAMPI._ _ BE TAKEN BY MK-F/CWMF-_: YES NO ,_"

SURYACE EL,._ATION: _l.,_o O

DEFI_ OF TAKINGSICOBBI..F_ INTERFACE: _". 0 ff

DEFII'IOF GROENDWATER: A/o _;_u,,/D,,,,,/m_F_,vc,=v,v/ece'z_

COM1VIENTS:
m i i

i i

i

.m

SIGNATURE: _ DATE:



'l " : ...... fi__ __._o_ m__

I TEST PIT LOG Page.Z.of Z
_/:-r t_ -

_: A ' SITE ID: _(_//_t_'/ LOCATION ID: 7._C-_'

N
GROUN ELEv' (FT. MSL)

D - 7&_. {.. .
, DATE EXCAVAT=D: I/-/ )..._e_ -
i : IBACKHOLE TYPE: r" J.35_---_

CONTRACTOR: / .....
, i FIELD REP: A" .rd / ,_",H/ , ,"

REHAB. DATE: ,,, ,,

' [: ,I ! ' , "
- . J J., ! t., -

LOCATION DESCRIPTJgN' ' OA *d/,Z'_df _.,...cZ.,.' p_._.._, p_-./'_.'-_(.)/")."

¢" "'_ ---/7 " # -
-- m m i n iN I -- n| I •OEPTH_ UNZmEff"1 _'IS'0ALCLASS.:DENSITY.COLORS,nENGTH,
(ft.) ilINT|TYPEi IDF3OIL CLASS.I , , , PLASTICITY, COI_'DITION, ETCI

.r "--1 . le_','_ 6-,f, . _,

-/'U - " I ' " -- _ "

"-. - ' V, / t . _ "2 "1

. ,;r _I,%_: X_ \,/_¢,/_"/"w "_",',_'a'?
. ¢, I ._. ¢/<,,_i v ,¢ , " " ,,

: X:.. , /</,N. ,, rO9),,
: _d<;e._# ,4"7<h2t/i" <_/_f -

'OMI_4ENTS: ..._ ,.

...... F_'GURE 14.4.1=3



ATTACHMENT 1 (Page 1 of 2)

AIPU_R _

J SOIL SAMPLE INVENTORY

LOCATION
I J (BORING) ID:

SITE ID"

DATE: I " (



_;_MK-FERGUSON COMPANY
A MOIlllqlllON KNUDIIIrN COMPANY

__ i i Ill I I ii iiiii IN

I " "

[ COBSL .TO TESTPITDAXA ..

I
LOCATION: N,. 2.q40 ]E, I_o00

I
TAC TEST PIT:YP_S X NO

I CDH SAMPLES TO BE T_ BY I_£K-F/_..3: _ NO X'

SIFRYACEELEVATION: 71£'3.

DEFI'H OF TAILINGS/COBBLF.S INTER.FACE: _ 7g_ ,-_--->.p_,_

DEPTH OF GROUNDWATER: /Z f F ,

SA__LE INTERVAL: _: <._.,p_ _ /.o fr _7__

COMMENTS:

i ii | i | i | mR

_ m | | I I i |1 I .

I li • | I | I I I I I I II II I In i •

inn I lug I i1| lil i imln i i1 in i i i

_ n • nil Hi In hum g

n , , • ,, ,i ,i nun i n n

SIGNATURE: DATE:_

A _ "_ _.._

n _ |k



D

JACO_

P_ge/of/
TEST PIT LOG ,_.=F--_z._

^ SI_EI_:__/#,_'/ _ LOCWrto_ID:_lqC-.r
APPROX SJT.E (ftJ.. _LOCATION MAP: /_I COORDINATESN _rO _E_ _-
_ROU.OELSV.(FT.MSL) _,,_
DATE EXCAVATED:
BACKHOLE TYPE:
CONTRACTOR:
FIELD REP:
REHAB. DATE:

NDWA LE
DEPTH (ft ST. FLOW (GAL/MIN)



JEG-AL-ENG-? iS/I'll ' rl_illlE 14.4._-3



• •

al.,lu_mt ae'm.aA_l

SOIL SAMPLE INVENTORY
|

..

LOCATION

. ' "-'- / I



I

_.:_MK FERGUSON COMPANY
,_ _r A MORRIll, ON KNUDS|N COMPANY

| i ii I il i ml I Ill II

I

I

I COBBLF...q-TO-FINETEST PIT DATA .. .

j zo
LOCATION: N,, Zzf_o E, Z._c:_, ,

I
TAC z-R.S-__PIT: YES _ NO

I

I
CDH SAMPLES TO BE TAKEN BY MK-F/_=S: YES NO ,K.

l SUR_AC_ ]_.VATION: 7_ S"7..._-

DF_,_ OF TAILINGS/COBBLF..SINTERFACE: ../_S"._) F'f
I

DEPTH OF GROUNDWATER: _ / 7 _'f x_ /_:'f"
i

..

I SAMPLEINT=_RVAL:_..._,..s,_._?_ c e er _ /.,_'fr

CO_:
• - I i in in IIIL I I I li I I I

I II I II I II II I

I IIIII I m l I I I I I II I

I II Ilil I I I I I I II ii In i I

• I I I I I I

• I I I I I I I I I'' " ' I

I I I I II

q





J "

I TEST PIT LOG Page/._of Li

. NA SITE ID: _//'Jb! LOCATION ID: _'_ C-iLOCATION MAP"
¢-4 APPROX.-SITE COC)RDINATES (ft)

N _ ,./Ip, _ E _ _.'_. - .
GROUND ELEV. (FT. MS
DATE EXCAVATED" 9
BACKHOLE TYPE:_
CONTRACTOR:
FIELD REP: k'i_£'_ _- _m-'i_,l'_h "'
REHAB. DATE:_

l GRCUNDWATER LEVELS

DATEITIMEIDEPTH (fl)IEST. FLOW (GALIMIN)

t , '
LOCATION DESCRIPTION
S_TEco.Dmo.-----------

DE_ZH U.tF_ED SUALCLASS.:DENStZY.COLOR.S;RE.GT"
(ft.) TITYPEI ID ;OIL CLASS, PLASTICITY. CONDITION, ET

F....J!,,It. /..-)"_ 1_P _"'7"c,p..-,_I• I

-

m e



A]IACi-'iMC.NI a tr_l_ . u, *.s

%

SOIL SAMPLE INVENTORY

LOCATION

SITE ID" _'__ r (BORING) ID:_."7_E"/-- I

=.,,'rE://h_ Fi,=LD_E_.:



I_._ 0_-_-MK-FERGUSON COMPANY
_A IIOIIINOOM KNUDII|N ¢OMI_NY

- • m i

I
-o

1

COBBLE..q-TO-FI2VETEST PIT DATA
°

/
/

T-_-rnT #: Z/

LOCA_ON: N,, Z,4/o _ E Z,_

TAG TEST PIT: _ )_ NO

CDH $A,M]_T-_-_TO BE T_ BY MK-F/_=S: YES NO ,_

; SURFACE ELEVATION: 7_._¢_. 7

DEPTH OF TAK.INGS/COBBL_ INTERFACE: /V/_ -r'At/__/L.$ ,_.c _.mmL.c_"

] oFGROUNDWATE:.rr .

I SAMPLE INTERVAL.:_t,_'_c,_=-_ _ Af'PF-*_ /. oft ,_/_z/,c Zfr _ 71,7.

! COMMENTS:
i Hi| IL . i • I I I III | li

I __ i iii il ii ii il i II I
__ • I I • II II • I II I I •

II I I I I •

I I I I I Ill III II I

__ • I II II I I I II

i

I _ _...__'_'' 6"'''_"_" "_'" _O' _'_

I
.

I
k_

i ii Ill II i I III



COMMENTS: --- SAMPLE TYPE

B - Undislutt_ed Blor.k Simple

D- Disturbed Bul;¢ Sample



ATTACHMENT 1 [Page t o_ -'_

!"
e

SOIL SAMPLE INVENTORY ",.o.

LOCATION
(BORING) ID:

SITE ID: _e t
F_LD _EP."

cATE: ,4!I fl-, I =I"L,,,"



;_,_MK-FERGUSON COMPANY
A MOPlI_IIIONlUlUDIIN ¢OIP_JIT

o
°

COBBLES-TO-FINE TEST PIT DATA .

LOCATION: N /,_O E _ Z:._.¢"

TACT_PIT: YES _ NO

CDH SAIMPI._ TO BE TA/_ BY MK-F/_: YES , NO

SURFACE ELEVATION: 7_'_"- S-

D_ OF TAII/NGS/COBBLES INTERFACE: /3 /:'7"

SAMPLE INTERVAL: 7' _;,_,'__ _ ,4_'tz,_,. /.oF'r /,,,,_aL
6



i OCATION DESCRIPTIOhL
SITE CONDITION

' PTH UNIFIED ISUAL CLASS.: NSITY, COLOR, STRENGTH
i (ft.) Ei ID OIL CLASS. PLASTICITY CONDITION E"

, _/_ , _,,," , p_./'_/

i /

• . _.,_ if"_ ._,

,,,r.._._t,r_ !, • , ,.;_._i._i_ -

L. .::.,,.,i,.

i NTS: SAMPLE TYPE

i B - Undillurbe_ Blor.k Simple I
-- O- DillurOed itul;¢ Simple

............................................... •................... ,_-_............... . .... _ =



LOCATION DESCRIPTION _-
SITE CONDITION • I

DEPTH _ _ UNIFIED VISUAL CLA DENSITY, COLOR, STRENGTH.
(,'1.) IINT I YPEI ID I ;OIL CLASS. PLASTICITY. CONDITION, ETC.

I

_,-,=

... , ._:/.i_'_ -"
•-, .. .," ,.. _'_

.. |" _ f .• . °

_ _ ,,,=_o



ATTACHMENT I (Page ] at 2)



MK-FERGUSON COMPANY
A ltoIqRIlON KNUDS|N ¢OIdPANT

• , i i i i i i

, COBBLES-TO-FINE TEST PIT DATA
j

YaSTPrr _ Z'._

LOCATION: N / 7 R:_ E Z._ oiii i

TAC TEST PIT:YES X NO
i iii

CDH SA_Vd_L_:3TO BE T_N BY MX-F/_=S: _ NO .E, ,

SUR}:AC_ ELEVATION: 7& _Z- 9

D_ OF TA/LD_GS/COBBLKS _'_FAC=-: _ _-_/zz._.s_,L _,,_'8_

DEFTH OF GROUNDWATER: 5--._ fx" _

,p

C0M_f_NTS:

• _.,.__-,"-'-_u,_, ,.'7'-'-'-'-'-'-'-_:"Trr .....
ii iii i i i ii ili i iii i iii i

-- • ii ii i • l

ii • n , Ill I,l

i ii l i ii i

• i . . i in|n i i

.,,,., .,il,,"':.'.i I "" -" _ ". , ..... ""__ -'- _ ,"i "'' " " • " , ;" i;..-'.':"..,,, ill

[,-"" ":t"_'' ..', "'.,' ",_-_.c_,'i,_ _,":ii_'-"



SIEVE ANALYSIS AND SUMMARY OF RADIOLOGICAL
MEASUREMENTS: COMPOSITE COBBLY SOIL SAMPLES

COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992



• -ENGINEERS
AND

- CONSTRUCTORS

(_p MK-FERGUSON COMPANYA i_lmn_ ENI.I_,EN(:m_Ak'Ir

HF._mOU_I_SOmqCS
d ONE_ PI.AZA

GLEVELANO.Otto U.S.A.,_n_ FEPLY10:. _(4:EI_UBONCOtmJu4ry
pI.10N_ell) L_,r4e_n'F_ Ims_ AElaEDUU.aCTIONS

" CONl"m_Ol_lLrr_ Im0JEC'r
RO.IIOx
_.IIUQL_qOULIGWMEX¢OU.l_ I_ I0

February' 2, 2993 93-3050-097

f._.._- ,,,. %,-f_,-zS'_ I
Mr. Steve Hamp "I",_--- - 9__ & - 7-_ 3 9
DOE Site 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: Cobbles to Fines - Gunnison, Colorado /i"

REFERENCE : Contract No. DE-ACO4-83ALI8796

Dear Mr. Hamp:

Enclosed please find the radiological information developed for the subject test

pits.

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

Sincerely,

_USON CCMP_
C. R.| S_
Construction Engineering Manager

CRSlRCHImno

Attachment

cc: v/attachment:
W. Naugle, CDH

_J. McBee, TAC/t2MTRA

0723KZ



_ CWM Federal Environmental Services, Inc.
t

DATE: Jan. 20, 1993

t

TO: Jim Turner LOCATION: Albuquerque

FROM: Ron ,acobs j(_ _ _ LOCATION: Gunnison

SUBJECT: Cobbles-to-f'mes

Enclosed is the requested cobbles-to-fines information from the Gunnison site test pits.

If you have any furtherinquiries, please contact me.

RDJ/KD/ts

pc John Innis

,o ."

t

Q



_ MK.F=RGUSON COMFANv, _-_" CWMFtcleralEnvironmentalSe.i_ In=_ iOomsSO_ _n gOmlte,mv

CC)BBI._.STO FINES CALCULA_ON SH_
e

t.

_,: 3c.fo / __, sho= of

--rues Cobbles Moisture Content Fines
Yr. Sample Wt. Sample .

, .=.. c,,'/5 = 5,.B3 w,.
Wt. Bucket _, -7 7 . Wt. Bucket ,2. d 2.- Dry Wt. Sample/Pan _ 5/a,._

' _._. Sample / _. i_ d Wt. Sample _ ?. _ I Tare W_. Pan IR, Z<_

_1_ Wt. Water" !35. r_c,
.._ryWT.lM<,41 __ Adjusted• _ wt._M,,,)'"_"l, q4- w_.so,--

P=.rcent Wazert "/° *1 _ i" _-

• A,diuszedDry Wz. of _e F.nes ,, Wt. Sample x (1 - % water)
• " Adjusted Dry Wt. of the Cobbles - Wt. Sample x 11 -.015}

' 3.87Mass Pardi:ion func'don (fl ,, M>,,/M.,, -- .
I

Ra-diologicai . ==Ra =m'Th
Analysis (pCi/g) (pC,/g} (pCl/g) CDMMEN'_ iiiii

I i

i ca=hies 2. 3_ / <" /. 7(C,.,}
i i

ii

On-SiteAnalysis II. t " O.cl
Fines .. NIA

- lC,,,)
IP4,0

| |

Vendor Analysis . . i

r_= ;o . 7_ / 7 "
It.,-_}

• • im I

s._ R=aionuc'.iae b, Oq # ] 3I, '/3 I. 7

Concentration 0# _'F.
• ,### _ .- I_ _ %.a.l_'_,_, .

•=IRa Carrecdon Fsc':or: /. _O ,',,_,.,/_.,,_', /,,_._.,,11_

ReviewedBy: Date: _



.._ i_p_-f'_..--I1.._l_,l_,_ vvlw.r _111 , J ; (.;WM rttlllrai =J_.mnmlnzal om_r.wJ, ilrlG.

I

COBBLESTO FINES CALCULATION SHL_'Te

:,nes Cobbles Moisture Content Rnes
¢. Saml=le Wt. Sample .

& _ucke! _ _. "_'--_ & Bucket ,-'7__,_'_'_ Wet Wt. Sample/Pan (s[_,.-_---
_. Bucket _.-'1_ Wt. Bucket 1 ,-'7 __._- Dry Wt. Sample/Pan ,5 c c 3 2.

.T. Sample _'1,_ Wt. Sample -/1_._. Tare W?. Pan _._
djus':ed _. _u_s/&"Y _ Adjusted "7_, & 8 W_. Water* I'),

-/WLIM<,,}* __ Dn/Wt.{M,,,}** _'_ Wt. Soil'" 5 _ I. Io
.-2._z _:_"_ perc,-n1:WaTer(*l °*} 3.0 _.,.:

El • I Ii _l " ,iI

Aajusted Dry Wt. of the Fines I Wt. Sample x (1 - ,%water)

• Ad]us_edD_ Wt. of the Cobbles ,, Wt. Sample x (1 - .015)
I

_assParT.on fu_cdon [f) ,, M>,,/M<,, - _/. 3"c_
n in i i •

Rr:dioiogic_l . ='Ra =°Th =2Th

Analysis (pC/g) (pC;/g) (pC_/g) COMMENTS

CoDDles

cc,,.) .'-'_ _ 3...2. /, ,,." ,,_¢-
i I i iii • i I _ Ji

lC_) " _l_
I i

Vendor Analysis. . _l_._

SunkRadionuc:idil _. 3 0 # I 5,3.. (,= I. ;L . _:._P
Conc=n'o'a_on ## _I _,-,_I_

LL_in_vmem:. ## U._n_Iru_aJCanr_._: ### U_mr_g20 c_ (N/AfmT_ _1__eRunn_ AVE.]

"=eRaCorrectionFactor. I. ! T

_eviewed By: Date:
III



;eviewed By: Date:
I II



COB8 ¢I.,ESTO F_NES CALCULA_ON SH-_-T
°

i



f_'_ MK-___RGUSCN C_M_*_;_ 1 _ CWMFocleralF.mdmnmzntalS,rH_ Inc.

, I I I

I

, COBBLESTO FINESCALCULATIONSHE7Q

t "Z --

i I --

t

--nes . Cobbles Moisture Content Rnes
i z. Sample Wt. Sample .

,;. Sample *{ I. IL,, Wt. Sample "7 (_', (_q Tare Wt. Pan _/_'. _ -_

-y Wz. {M<,,1" __" Adjusted W_ Water" .Dry Wl;.[M>,,) • * 7 4. c_O' W1;. Soil'* _) _./*)

- Percent Wazer('i"} / 5..__ "
|, | I I III

Adjusted Dry WZ. of ,'he Fines -- Wz. Sample x 11 - % water)
; ' Adjusted Dry Wt. of T_e Cobbles m Wt. Sample x I1 - .015)
t II __ I I I I

-'_ss Par:t_on func'Jon (fl - M>,a/Mc._ - ,_. /
_ In II III II

I I, RadiolcGical .. _
Analysis (pC./g} (pC]/g) (pC_/g) C-0MMENTS

J I ii i i

1
C_oles

(C>,,} /" _ "_ ' "
ill IIINN I

On-Size Analysis /. 8 " I 0.9
_.n_ •o N/A

' lC._. I I

•e,o

m m II I II

Vonclor Analysis . "t

Fines 3. 5" /_0 .7.0
tC:._J

Inmt: q,, _ _: e.o 20 Ilay
Usingvex_r;, ee uz_ _ C._m_M: ewe U_no20 ay _UA for TestI'_ orItummg_VF..I

• _ Co_on Fac'_n I.gq
• I II I

leviewed By: , Date:__ JlII i _



........... ..,. _mrJ._,l _ _ CWMrlderal F..-wironmm_adSen_mkInc._ e __. -- -- -,--- --'__ -_-- ¢OimaamV
v

I I I • I I II I
I.

. COBB=LSSTO FINES CALCULATION SH_-'T

ample.J-_d I.D.* _ - " Dam:
6

i i i i I I i II i

_nes Cobbles Moisture Content F,nes
,_. Sam=ie Wt. 5amcle

,,.°, q4_6

_:sago,. 2. _:; wt.sa_° 1_ 7._ I Ta_,w_Pan -/_,/9
_d.ius_ed 37- 15"..,jr Adiusted w, w,,,,,* I_-7 ._ R

. w.c...) _ _,oo_w_,...)--_'t w_so,,-- 5_ _/_i
......... / p,_,.tw--_-r-) 73, 3_ I
Acljus_ed Dry Wt. of _e Fines - Wt. Sample x (1 - % water)

• Adjusted Dry Wt. of the Cobbles .= WT. Sample x (1 - .015)
• I i ii i I I i

Part.on rune'Lion (f) 1 M>._c#..= 3, _,_', ,, ,
I I I ii 1

n I I

Radiological . =sRa =°Tn

Analysis (pC;ig} (l:C;/g) (pC:lg) CGMMENTS
!

i I I i
Co=Dies

,c,,,) /g / #b I
1 Ill I I I II I II I I I II I •

On-Site Analysis ,/. o • I o,
_nes ,. NIA
(C,==J

04k•

I i ii I I I I I I
°• i il

Vendor Analysis ..

_.n= ._ _ _.y /. ,_.(C.,J
I I i I II -- _ .... _ _

_==l: "" _ Correct: e,,, 20 day tl_A forTm'_I,_ orRumvngAVE.)
_q; Ver_=,;, ## Uano_ _: ### Using20 aay_/A forTest Rt= =¢RuiningAVF..I

i i |

I I l Ul • II I| IIII • I I I I

viewed By: .
I| I



_ MK.t=_'-IGUSON C::MPANY _, CaM F_¢er'aZ."_-fi'mmm__ Inc.

l
COBBLESTO FINES CALCULATION SHEET

I "

_ _'nplelG,'id I.D. Date:

-"_es. Cobbles Moisture Content Frees

___,./'7Bucket We_Wt. Sam_le._='an

e.=_ w__ _ o_w_s=.=l,_=.3/_
i Nt. Sample _ _,'1 ._ WT.Sample f r'jG __ _ TareWr. Pan _/_, _Z

_di_ _ ;,r_ i Adjusted " " Wt. Water" ._'.E. 8 <_

' at/W_{IVlc'}" 1_ ' _ '_":'_"=1 Dr/W_(M>':** i

0
I _,,_r_w_"/--) 5.21"

I Ill I

" Adjus'=ed Dry Wt. of the Fines I Wt. Sample x (1 - % water)

'0 Ad]u.s_ed Dry Wt. of _he Cobbles I Wt. Sample x (1 - .015)
i

Mass Pardi:ion func:ion (fl _= M>_lc== I :2. _,
II

I 1I Radioiogic=! .. :='P.a :ruTh ::'=Th

Analysis (pC_/g} I (l=C,/g) (pC:/g) COMMENTS
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. Project:: Gunnlson PO# 3050-511-i0004 #058

Jc_: 9255_E , , Status: Final
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•  AP_PINGERi LAB OP_4TOPJ .S 1NC

, I 23-Dec-92
Ron ,Taco]:s
MK-Fercjuson Page: t

, 1571 CR 38 Copy: 3 of 3
Gu.,,__.!son, CO 81230

f

• At_u: Received: 20-Nov-92
l__oJect: Gunn_son PO# 3050-5:11-:10004 #058

_ob; .c2-¢566E _ua_us: F!nai

. CASE NARRATIVE

A total of 22 Soil samples were received on 20-Nov-92. All were properly
' prtserved and in good condition• As seated in the chain of custody,
i the samples were run for the following analyses: Ra-226, ._zI-230, Th-222

and U. Our procedures are s--m_rized on the Quality Con_ol Data Sheet.
: There were no deviations to these procedures. All samples were ex_:acted
; and analyzed within the proper holding _imes.

I Quality control standards were run using standard EPA guldelines. A
sumnary of Chat data is provided. The acceptance crlteria for spikes

J and duplicates is fifteen percent. It is based on the relative percent
deviation of the mean, taking the counting ezT.6r into accourd¢ for

I radiochemical analyses. All QC checks, includihg dup.licates, 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 specie-urn.Since Th-232 and Th-228 are gan-
eral_.y in equilibrium, the Tb-228 results have been included in this re-
pot-.. This analysis delayed the repo_ by one day.

Steven L. Sincof., Ph.CK./
Director of Operations



• "  LjNOE L4.BO .TOP.IES
I t_oow.m_m__.surm3oo _N. COeO_ (aO_="t-_ _xcJmOwT-_m 23-Dec-92

• Ron Jacobs
lqK-Ferguson Page: R-1
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

Al:;_n: Received: 20-Nov-92 09:30
Project: Gunn!son PO #: 3050-511-10004 #058

Job: 925566E S_a_us : Final
f

Bmaplo TI_e: Boil \,""_"'_,u,,"

Ra-226 Error Th-230 Error Th-232 Error U
Total To_al To_al To_al

Sample Id _Cl/a 2g _i/_ 2c _Ci/c 20 ua/a

GUN-._P-0052 32 -+3 75 _+4 3.2 _+i.0 "_! c-a 4.0

GUN-TP-O053 _ _ 47 ±_. 4.5 ±1.2 7-2" 3.0 _GUN-TP-0066 1.8 _+0.7 12 _+2 2.0 -*0.8_ _' ; 180" 5_
GUN-TP-0067 2.9 _+i.0 13 __2 i. 0 -+0.6 r-2" 130 _ P(_._'/e_
GUN-TP-0068 2.0 _+0.8 I. 0 -+.0.5 0.7 _.0.5 _z- ," 64 .,__,.;,.,"_-/7
GUN-TP-0069 1.2 -+0.6
GUN-.TP-0070 2.1 -+0.8 3.9 _+0.9 1.2 ±0.6 _-" 51

ITS'""

GUN-TP-O080 1.8 -0.7 1.3 -+0.6 _.7 -+0.Sal! o-; 4.0
GUN-TP-0081 1.4 _+0.6 1.3 ±0.6 "0.7 -+0.5 _-_' 2.0
GUN-TP-0082 1.9 -+0.8 1.3 -+0.6 !.0 -*0:.6 _-_ 2.0

GUN-TP-0083 i. 6 -+0.7 25 -+2 2.5 -+0.8 3 q . 8 .0

GUN-T_-0084 4.2 -+I.i 43 -+3 4.3 ±I.0 _'_ , I!
G_JN-TP-0038 5.0 _+1.2 190 -*I0 3.8 ZI.0 _!3 c-I" 35
GUN-TP-0039 3 5 _+I 0 160 -+i0 15 _+2 /-_" 32
GUN-TP-0040 4 .2 _+I.1 220 _+i0 2 .7 -+0.8 J "$ , 23
GUN-TP-O041 4 .3 _+I.1 160 -+I0 9 •2 _+i.5 _ "# , I0

+_ 12
GUN-TP-0042 4.6 _+I. 190 _.0 I0 _+2 _ "_°
_JN-TP-0043 ' 7.0 _+i. 130 _+i0 i0 _*2 _/k. _ I" 32
GUN-TP-0044 2.3 __0.8 62 _+3 2.7 ±0.8 z-_ " 58
GUN-TP-0045 2.0 __0.8 47 _+3 1.0 :l:0.6 _ - 3 " 56

G'ON-TP-0046 2.6 -+0 9 40 -+3 ! 4 -+0 7 3-_'. . . 105
GUN-TP-0047 2._ _+0.9 38 -+3 1.3 ±0.7 _-_' 150

Th-228 E.-"_or
Total

SamDle _Id _Ci/o 2_.

o ±o.s -..
z.3 LL, . . . •

GUN-TP-0066 2.2 ±0.9 " " "_ " "

Meetin& The Analytical Challenges Of A Changing World
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_ 23-Dec-92
Ron _racob$
MK-F_on Page: R-2

! 1571 6_ 38 Copy: 3 of _ 3
GunnAson, CO 812_ 0

A_n: Received: 20-Nov-92 0.a :30
Pro_ect: _ison PO #: 3050-511-10004 #058 .

I _ob: 925566E status: Final

Ba_ple _pe: 8oii

Th-228 E_or
Total

Sample Id DCi/a 2Q
t

I GUN-TP-0067 0.8 :20.5
GUN-TP-0068 i. 4 :20.6

GUN-TP-0069 0.9:20.6_JN-TP-007 0 I. 0 :20.6
GUN-TP-0080 0.8:20.5

i GUN-TP-0081 I. 3 ¢0.6GUN-TP-0082 0.6:20.5

GUN-TP-0083 0.7:20.5 • +-
GUN-TP-O084 O. 5:20.5 ' "

I "GUN-T_-0038 0.6 ±0.5 "
e.

GUN-TP-0039 1.2:22:0.6

i GUN-TP-004 0 0 • 4:20 • 4GUN-TP-0041 I. 1:20.6 i
G'JN-TP-0042 I. 0:20.6

] G'JN-TP-0043 1.0:20.6
; GUN-TP-0044 I. 5:20.7
4

GUN-TP-0045 1.3 :20.6
GUN-TP-0046 1.1 :20.6
b'UN-TP-0047 I. 0 _0.6

Mere& The _ Ckail_ges OfA C/_gi.g Wor_
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' L.KBORATORIES IN'C.

_sooow.cra,ws..surm_oo c.ot.osN.coamm (=oa)z,'/..,_z r.AxrJ_wT-am 23-Dec-92
Ron Jacobs
_L_-Ferguson Page: R-3
1571 CR 38 Copy: 3 of 3
GUFu'lison, CO 81230

At'.,_: Received: 20-'_cv-92 09:30
Project: Gunnison PO #: 3050-511-10004 _058

Je_: 9_._56_ _ Status; Final

Abbreviations •

Paramet mrs:

Ra-226 : Radium-226
Th-2_0 : Thorium-230
Th-232 : Thoriul-232
U : Uranium
Th-228 : Thorium-228

e.

4

pCl/g : picoCuries per gram :
2a : Counting efT.or at the 95% ._onfidence level, 2o
_g/g : micrograms per gram " .

Q-

Mee_& T_ _al ChallengesOf?,Cha,&i,&World
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I • 23-Dec-92
• Ron 3acobs

MK-Ferguson Page: Q-1
I 1571 CR 38 Copy: 3 of 3

Gunn_on, CO 81230

I
A_--.: Received: 20-Nov-92 09: 30
Project: Gunnison PO |: 3050-511-10004 #058

' Job; 92556_ _tUS: Tinal

.

• 8a,_le TYl)e: 8o£1

Ra-226 E_ror Th-130 F_or Th-232 E_or
Total Total Total

Sample Td _i/o 20 oCi/o 20 oCi/o 20

Duplicate 3.6 ±I. 0 43 ±3 4.3 21.0
, Dup1 _aT.e 4.4 +-1.2 48 -4"3 3.2 +-0 • 9

Duplicate % diff. i0 --- 5.5 --- 15 ---
Std (found value) 99 +_7 88 +-6 16 +-3

, St_ (t.--ue value) 99 --- 97 --- 18 ---
Std % rec. 100 --- 91 --- 89 ---
Blank 0.2 +-0.2 0.0 +-0.I . 0.0 _0.2e

, Spike % Eec. I00 ----- 87 _: 104 ------
q

U Th-228 E.-Tor ,_
Total Total

Sample Td uc/o _Ci/a 2o
!

Duplicate 35 0.S 30.5
Duplicate 35 i.0 ±0.6
Duplicate % diff. 0.0 33 ---
St_ (found value) 47.5 16 +-3
Std (_'ue value) 49.0 19 ---
ST.d _ =ec. 97 84 ---
Blank 0.0 0.0 :I:0.2
Spike t rec. 106 94 -----

• Mee_i,_ T_ _ Chzlle_e_ O_A Ck=,gi,& Worm
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• 23-Dac-92
'Ron _acob$
HK-Fe__;uson Page: Q-2
1571 CR 38 Copy: 3 of 3
Gunntson, CO 81230

At_n: Received: 20-Ncv-92 09: 30
l_.cjec_.: Gunniscn PO #= 30.0 .1_ _0004 #058

Job; 92556_ _tatus; Tinal
QUAI__"T. C:NTROL REPORT

Abbrev!a_.ions:

Parame__ers:

Ra-226 : Radium-226
Th-230 : Thoriu=-230
Th-232 : Thorium-232
U : Uranium
Th-228 : Thorium-228

pCi/g : picoCuries per gram •
20 : Counting error at the 95t _onfidence level, 20
_g/g : mic.-ograms per gram ,.

!



I' GER LABORTOR.I.ES INC.

li 23-Dec-92
Ron 3acobs
MK-Fez_juson PaGe= Q-3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

I AT'-u: Received: 20-Nov-g2 09:30
Pro_ec_.: Gunnison 1=O #: 3050-511-10004 #058

' _o_; 92_=566E Sta_s: Fina!
COWn_L REPORT.

Q_ALITT. O0Wr_OL _ IRZZT

Received by: Jdr Via: UPS

J Sample Container Type: 500ml _1 canSample Type: Soil
Preservative When Received: none

Additional Lab Preparation= 100 sesh
Prese=- Date(s) of

Parameter Method LLD vaTiive Enalyst " Analysis i
Q

Ra-226 SM-705 0.3 pCi/g none Pingilley 12/10-12/15
Th-230 USAEC 0.4 pCl/g none Or_iz 12/ 8-12/17
Th-232 USAEC 0.4 pCi/g none Or_iz 12/ 8-12/17
U ASTN D2907 0.3 pg/g none Knox 12/ 9-12/15
Th-232 USAEC 0.4 pCi/g none Or'-iz 12/ 8-12/21
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LABORATORIES INC.
I _,,ooow.sm_tt.surmaoo e,ot.mm, eotmot (aoa):trt._ r.m_zrt._m' 23-Dec-92

" Ron ffacobs
MK-Ferguson P-_ce: G-_
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

At-..n: Received: 20-Nov-92 09:30
Project: Gunnison PO #: 3050-511-10004 #058

Job: 92556_E . _tat'u_ : Final
QUALITY CONTROL REPORT

t
/

,f --'.../ / /
sign:a:-. / _ f,/__._,._

•"'" " ......"/'_"_'-"""_",_;_n;_i;_............

t./ / ,

• o eoo oo o oo o oeoooooooeo, oooo• • • o o • • o o •

Quali_y Assurance Depar_men_ & °

: °

..
t

o.

• MeeangTheAnal_icalChallen&esOfACi_n&ingWorm
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, f,,.

• 9-ner.-
|' Hel_me Lsn_Iois

HK-_ (Gunnmi_n) Pq_: . I
• P.O. _9136 Co_: l oF Z

&l_, IMI B7119
I

_tn" _|_I: IZ-Hr-_ 13:
_: Gunni_n 1:0 l" H-Sll-l_/ff_3I
Jab'. _ St.mtJ_: Fiml

j Sample Tgpe: Sail

Total Total

j'7"P .qmple ld I/:iln . Zn j_lS(pp _,,a.) !
-, GUH-1T-soIq I'_ .Ig _ "_"

/- z GUH-'I1P-OOI5 229 ,lg 51 ,4.q

•_-,/ L'IJ_I-IIP-OBl? 2[3 t2 37 _. 3
. ,/-.5" __nt-'l'lP-ml8 _ .q qB 3 •6,

I ' :_ ,*z IGUH-TIP-OEet9 q9 ,3 q211 _., _, ". " "
_._ _ll4_Tp._--m_r__ _J ._ _ 3 ,_/ .
o-I IGUN-TP-gOSq q.B :tl. IB 3.B o.1_,

I ''q' I- z GIIH-TIP-OI_ lgg *lg 16 _,_,
,z-3 GIIH-IIP-_ IgO .lg 9. Z 9._-

- _ _-TP-_-? 15e ,lg lq _':;"
_-,r_mN-lllP-m'_-,Em___ *lg l? _,z

I .... GUk:TIr-W59 3. is _. _ " 3_ t, z,
_-_ GIIN-TP-_ 5.g :tg.B Z9 m,_
;.._ _JH-TP-_I 2.3 .g.6 6.8 _,_

I 3-q IGLIN-]'IP-_ 2.6 _.6 3.3 I.'Z.
. _._" EqJN-TP-CL'_-._ z.q __m.6 lq G,'_

,-z GUN-TP-BWu5 97.q 3Z
I S.3

-_-_ gUN-11P-OgB? 1Z3 ..q Z7

• :?:q/IGIlN_TIP-m'.j_.___ _ ._ - lq P,,'5• /o o- _-11P-_ _ _3 _ _,_,
-Z I_lH-lllP-gg_ 75 ,q 9.5 _.3

O-I
B ,_.--zELQI-1P-B677 3.1l tlJ.B tb3 g.I

z-3 GIJIN-TP-Off_E_ 1.6 dl.6 B.q O.q
. ar-_.I___i-TP-_ 1.5 _g.5 _ . O. t,,

z_-_mi_i-Ir-mm,,1 'lt_ ,'it 1_-._ _.,#

_-z.gUli-11P-_'/_ BE tq q9 ;_.l

i



o BBTInlIp_" _ar'L_ ,nc. moioL-n, t,U rmlBes. 1 _ -1,

i"

9-1_e,--93
I I_lene LansIois
• IE-Iq_GU_M (Gumiem) Pq_: 2
- P.O. Boxg]36 coe_: l-or z

All_quer.que, 181 17119

I_,.L.: Received: IZ-lbr-93 13: m;
Pro.je_: Gummiuan PO lll: 38SB-511-1B]B_/B63

Job: 9_dS39E SbrLus: Fiml.

Staple T_me: So| ]

l"h-Z3a If _-:o_,
Total Tot,ol

Smele id pCi/u ,,,.Zn pBIB

7"- J.-_ GUN-TP-W73 Z3.Z __ :k.I
3-'4 GUN-I"P-Br_t Z8 ,2 38 _.S

:Z o-t i;UH-W'BI_ISr l.fi t.E.fi lib t.I
,-_ GLIN-11P-BSB9 Z.B _.B lm v."+
_-J GUN-]IP-BOE6 ?.3 .I.Z llB t,
_-,/ GUN-TIP-WgB 3.3 _B.B 51 o.':1 .. -
,,t-_ _-TP-g_31 6. 1 _l. 1 3Z i, I

I"( ,:-, gUN-']nP-I_'-J_ 3.5 :,:B.B.... _," ! ,0
,-_- gUN-TIP-BB93 5't ¢3 33 |'3

a- 3 GUN-IIP-BIF}I 138 .18 Z6 _ '_"
_- q GUN-TP-EB95 18q :tq 33 z,3



I
i 9-Rir-93

f la,eJois- iE-FEI__ (GumnJmn) P_: - l
P.O. IBoxgI3G Copy: 1 of' Z
Allbuqmn'q_, M B7119

I
MLn: fl=ceS_: IZ-ltm--E gg:q5
Pm,je_: Gumnimn Iq) 8: 35B-511-1gOOq/B_

I
Job: S_" Finel

[ Sme]o TS_: Soi]
!

IP.a-226 Tb-Z3g S'n-_lZ (.4.
Total Torsi Torah

! Staple ]d FCi/o = Zn pCi/o = Zo lpCi/e • Zo
I

o --t GUH-TP-MB31 3. q 1. g 180 .lO q. O .1. g z._l - 2 GUN-11P-OO3Z 5. B I. 3 389 ,Ig 19 .tZ _ o
_-3 GUH-TP-9033 Y.5 I.I 139 :LIO 6.3 AI.3 _-!

! _-,_ mq_-TP-_ _,5 g.9 l:_g ±lg 2.g tB.? _ y. I
' B o-J GUH-I'P-OO_ ?.5 l.S qgo :_10 G.D AI.2 I,_

t-_- GUH-TP-Og2q 3.5 l.O IGg _10 q.g .tl.V z.3
_-3 GUN-TP-OO23 5.q 1.3 299 .tO q.B J.l.2 x :_ " " "

J 3-_ GUH-TP-OB_ 3.Z 8.9 239 tlO q.? .tl.l I_
• .-5 LIJN-TP-_I 1.9 g.B 2_ tlg ?.B ,,l.q 3S" "

i_o o-_ GUN-'I'IP-IiOl9 5.Z 1.3 Zig *lO 3.S _l.g _'5
I
, _-z _LM-TIP-SB_B 5.Z I.Z 209 ,lg 2.7 ,JB.B 3_.

z-._ ___-'JlP-_m__l 5;5 l.Z _ _lO 5.1 ,1.1 :30

[ ,_.'L o-J b'UN-ll'-Ia_ B.7 1.6 te_ slg 7.5 sl.q '_,
_-z GI,m-1'P-_ 11 2 930 _9 29,3 •I

' :_-_ L'WI-11P-EB28 9.9 1.6 739 _ 39 _ 3_
s-,_GUH-IT-gB29 5.O 1.2 790,2g 9. I .2. I _;_
'4-_- Glm-TP-m3_ I1 Z - 1_3_ _2_ 213.v.q b 5"

U
Total

j SmJe ]d m/s
_ GUH-TP-_I Pf-

I;L_-TP-SB3Z 2M
: BUW-TIP-BB33 3Z

.... PN:'[IP-:JlB_ ZI
iB IGtlH-]'P-_ 1_ '

GUH-TP-BBZq Z3
_Im-IP-_Z3 2?
GUli-TP-EBZ5 IB
_-TP-_51 35

_i-11P-m2B



I_lere l,m_lois 9-i_a--93
IS(-F_ISIm (F,mnimn) I_: - 2

• P.O. Box 9135 CoF_: 1 of Z
Albuqu_que, WS 9"7119

i_Ln: P.es::Ei,_ed: 12-1bn--93 W:q5
Pr'u.je_: Gunnim_n PO J: 3BSO-511-1gQO_/_

Job: _ St._l:us: Finel

S_p]e T_p=: Soi]

U
ToL81

-q"-p Ic ]d Si8/8

_ GUN-TP-OOZI 30
:L2. GUH_r-__.b"

GLIH-TIP-OOZ7
GIJH-T1P-OOZO 3'7
GUH-TP-G8_
GUH-TP-OO38

,¢



Run Jacohs "

I_ICR 3B Ca_. 2a£
I _sm'sisan, CO B1Z3 ..
(

Rl:_n." Rec=ived" 1Z--tgu-93 _'q_
) pra,j=_: _mnison P0 ¢: 3Ea-s11-1m_/_I

Jab. _ St.at.us. Final

i Sample Type: Sail

" b-_.S Th-Z_ Th-Z_2
I Tat.al Tut..at Tat:al

Sw,pl= Id pCi/8 = Z= pCi/8 _- Z._ pCi/8 _- Z_

' _I-TP-I_I_I 3.u: I.0 "IBB=113 q. g _+I.13 O - ( ,-.,--t_
_'dN-TP-gg_2 S. 8 1.3 _ _l!_ 19 -__2 . t-_ [ F I'
_',_i-TP-gB_3 q. S 1.1 l_.g e.lB 6.3 =1.3 " _-_

I _R-Tp-mm_u., 2. _. B. g 1__ :-18 2. B -_0.? 3-_-_'_-7P-_ZZ ?. 5 ' 1.5 'e_.u=l_ e. t_ =i. _ o - / -"

_UN-TP-,g2, 3._ 1.8 . 18_ =18 ;. _.1_ _1._7 1 3'-_-_ "7"-___'dN-'rP-_l_3 S__q 1.3 39_ =1_ "_ q.8 +,1.0 ,,?.-::;_dN-TP-Q[_,._ g. 9 Z_g. =IB _. =1.
guR-'vp-_tm_ _q _, g _c-,_- 18 .... 7, g _.l,_ ?- _

--_-l'P-_19 6.2 1.3 Zlg =18 3.6 =1.g e-_ ,

__UN-TP-g_m__I .S. S 1.2 . _ _-IB _. 1 ±1.1 ,z --_
_"dN-I-P-t_E._ B.7 1.6 c_._:ID 7.5 :I._ C - ! . •
G'_-TP-_Z7 11-2 _ =Z_ " ZS =3 _-Z ____f) _"___
_a,-ze-_e.ss._1.6 _ _ _ -_._ a-_, /7" .,_._

...,_t. / #

_"JN-TP-_H_'_9 5.8 1.2 _ _ _.I -__2.1 .___
_'dti-TP-B_._ Ii Z lll_ e,Z_ Z_._

_}i-l"P-m31 26 _" #

_IN-TP-ma32 _ '-_ "_--_'_.-_tlI/-TP-_Z3 _Z ,,_-:_ -
cm_-vp-0m_ _1 _-'4

" -. B_

_.m-'re-_s m :,-_ •
_c___-TP-m_l- _ g-..:_ ....

_ii-_,-_is . .. _- o. _I __j r.-_e_-c) ":.-:-=. t:_, .... :..:....,." IRIII-I:P_I_3 ":'" ""i_..":': " " '"" -'" "'_'"" :-' "": "". _'-."+ :":'::'" : """• " . : ". -_.;",..'_'+'. ".-, . - .... -, - - t" :
,. - -:_._Ib,-_ -_,_'_ ..... .. ;'"- _ :'" ";" " "• " "_'._.t,'_:',._:," ""' "_" ;:'_'" _"_. . - --- 3 - o " ; _''%"_''''';'"I''"I"'_'_ 4"' " "" " e/l' "t _. • ; • ". • • . ,.._,,.... . -." ..-

. o- o . -. ° o o. o . o _."".

:_ "' ._.-.._-:_.;:::. ,.-;..'._;j..,:_._.;:_:.,, -'-_..--+.._,-_.,...:_I._'_,.. -- -'" "'7_; ";_"_ --:,-_"_e:/,:_'._,.+_L___i_-_--_I/W__. "--.'.-_.'+-I_;_--_e.."._-"_:.--:_',-_,".__;..k-:'-_--s.:::<_._ _ "" '<" " ._'_:;-_ _- ....-.-.,,_--*,._.+_-" :__.. ,.+ ., "-,...-..c._..--_',--...... -
ms__.e.._Jr_L-r_' _._i_._,_ll__'._ '"-'--_ " "- " -; " .r.._" "'._-..'_11_"_:_:"- .:_.w.j_._._.. • .. ...: * ;_.L_.'.v ._ . • ....

_-,-.,_+..}-. _.-+- . --- .. .- . "
,,.,.'.,_._ ,-D_Iml_ll:_,_r. •,,.. ,.... --.., .. " _,,-"--_:-':o--..,e " ".:-'.'-'-.-4J'_'_'_. :.II_,_.'_',,.-; "- "............. _._.._..,,._,-....,.-f._,;,_.";- . • . -- ......... --___ ....- ----'__-_::L___-- .---:-.__ _.._.-_,. :.+,_j..:_P...... .... :: . ..... ....._
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°
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.. • o ".
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• - .. ....._,.. .... _. ....._ ....... _.. _.._',. ..... • -..._..,_..-._... ..... s.,:.":;._._-:.,-.. --,_'_.-;e',_;',_._'_.,_._,,._.'_ _"..- .._.,..__._.:;_-_ ._:-.._.._,._.._._:--.._-_.. •_e'[l" I . " " : l , i.... I q_... i. ! . i. • _! • ";. / e°l _ i • _ I . I _111_ .
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o • o •

+.-'-'_.iv_- _ur'i_m Irc. Golden, I_ Palpm: _ Pa_t '_ dr

+ P' i
1571 CR38 _. 1 uf
Gt.mnie_'_, I_ 81ZZB

t_LLn: Rem::ei_ecJ:1Z-l'lm--g3 D9:_.
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F_ RR_L.VTI_il.

FR_: 9m'rin,_m" I.ah_i_, Inc.
j_: 9"__
DATE: 9-Rpr-93
TII'IE; 17:52 -.

TO : Ron dw:_hs .,
MK-FE.qS'JSOI_ ;.
1571 _
_,_rmi_n, _ R1;_.O

This is m'l el_i_ll9 _£m'w-.d Fax oF am_l_¢_i_l r_ul_s
(_"_limirmr_ or fir_l, as d_i_ on _ _). '1_

811 @l_ri_._ si_m_.a¢_ _ [_/[_ wi I1 i'oll_ l_ rail.
. do _ _ _ r_l_'_ibil_ for _ F_¢ _i_im. It

-'" is _Im cli_nrk'u r_l_ibili_ {m _i£9 us a£ an_ _ in
_t/m- _ __-.



• _d:_: lh==i_ed: 1Z_9_ 13:_
Pr'n,je_: Gunnisun PO J: _-511-1Bm'i/B63

• Job: 9__uE $_: Firml

Fmmpl= Tgpe: Sail

Th-2_ TUM.a" Tot.al 1 •
, ,Emmpt=Id I_i/8 _: 2_ Iq/8

_, GIgI-TP-WI_ 171a =lll 5Z o-/l- 2 ....,.-0 :_/_mm-TP-mls zzs =m m /_
GI.II/-l"P-Bla16 IF:_ =lg ._6 £.-,.,_ '"

GUH-TP-OOI7 _q_=,7. 37_ _-Ym_IH-TP-_t2n21_I8__ _-_ _
,/._._"

-GUlt-I_-J.'_B _ _. _ _-_
m_-_e-_ _e -_ " _c_ ,_ --?'__/'7

! •
_Hi-TP-BE_ 1W M8 16 _-2-

__JH-TP-_B .. 500 =10 1"/ i'-..<"
ggl/-TP-al_a.g 3.8 .da._ 31 ,9 ,

_JN-TP-m6Z Z.5 -_.0.5 :3.3 3-q
=IN_-l"P-_r-,3 Z.'_ _*s.5 1'_ ,f-.,_

; GIJI/-TP-_ 97 z_ 3Z _-:z

'.=m-'m-=_lR _r_ ._ 1_ 3-q
I 6121-TP-m3_ _3_.._ _:_ o-_ ..__

o " "

IP,M-TP-BB77 3.0 _B.B 53 /-2
=.s...e

em_-_-=ra_ t.s .a.s , _ _3-q
! -_mt._e-m_ _ _ zw a- ! __1,-,-
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VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS: COMPOSITE SOIL SAMPLES >84

MESH SIEVE COBBLY SUBSOIL INVESTIGATION
NOVEMBER 1992



,.-..%

_ ° tt, . e

ZABORA.TORIF.S 1NC
I Im_ lmrrE_ ImcJ_,com,m Im_m':._ew mxlrm@_

Ron Jacobs 22-Dec=--g2
N:K-F_on

o

-.

&l:C.n: .
PJL'o:Jec*.. Gunn:Lson ReceJ.ved= 20-Ncnr-.2:

- PO# 3050-511-20004 #057

BI_RRZN_ L,'3,BORkTORZF..S

C_E _TZV'E..... .... """"""""""""""""""• ..... - • . . • . :L

_;LZ,_'Z _ I_'.SUZ,?$...... • . . . • • . . . . . • . . • . . . • . . . . .... R-1

QU_ CONTROLREPORT..... " " """ " "" ""- - - - - - - - - ..... Q-Z





' BNGF_RJ L4BOTO SS nvc
: | ISOOOW.fn4_/Ll_JrrE30o O_OtOEN.COI0401 Kao:z)27"l.l_ Fax('Jo_7.1eU

t
! 22-Dec-92

• Ron Jacobs
XK-Ferguson Page: i

I 1571 CR 38 Copy: 3 of 3G_ison, CO 81230

J AtT_: Received: 20-Nov-92

Project:- Gunnison PO# 3050-511-10004 #057
!

J JQ._; 925_71E .... _tatus: FiDal

CASE NARRATIVE

A _otal of 23 Soil samples were received on 20-Nov-92. All were properly
preserved and in good condition. As stated in the chain of custody,
the samples were run for the following analyses: Ra-226, Th-230, Th-232
and U. Our procedures are summarized on __he Quality control Data Sheet.

There were no deviations to these procedures. All samples were extractedand analyzed within the proper holding times.

i Quality control standards were run using standard EPA guidelines. Asummary of that data is provided. The ac:eptance 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.

e

. .o • • • . o o o g e., e o

Steven L. Sincoff,
Director of Operations

Meeting The A.alvrical Challe.ges Of A C/gznging World '.
o
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ZABORATOPJES INC
I .sooow._..surm_o _u)E..coeo4_.('_mmv.1_ r.xmomzn..m|
I

22-Dec-92
Ron Jacobs

MK-Ferguson Page: R-2
1571 CR 3S Copy: 3 of 3

GunnisorL, CO 81230 __ o%%_,_ 1

Attn: Received: 20-Nov-92 ii:30

Project: Gunnison PC #: 3050-511-10004 #057

Job: 925571E _t_tus: Final

Sample Type: Soil
_h

Th-232 Error U iP_';

Total Total /
..... SamDl@ Id , pCi/a 2a. ua/=

GUN-SS-03-CTF (2 Buckets) 2.3 ±0.8 2.6
GUN-SS-04-CTF (2 Buckets) 0.3 ±0.4 4.1
GUN-SS-05-CTF (2 Buckets) 2.5 ±0.8 8.6
GUN-SS-06-CTF (2 Buckets) 0.6 ±0.5 14
&"JN-SS-07-CTF (2 Buckets) 0.7 ±0.5 20
GUN-SS-08-CTF (2 Buckets) 0.5 _0.5 20
&"JN-SS-09-CTF (2 Buckets) 2.9 ±0.9 7.0
GUN-SS-!0-CTF (i Bucket) i. 2 ±0.6 5.1
GUN-SS-II-CTF (2 Buckets) 0.9 _-:0.6 i. 9
GUN-SS-,12-CTF (2 Buckets) 0.6 ±0.5 23

&"JN-SS-13-CTF (2 Buckets) 3.6 ±I.0 6.3
GUN-SS-!4-CTF (I Bucket) 1.2 -_0.6 20
GUN-SS-15-CTF (2 Buc,-kets) 0.9 ±0.6 I. 6
GUN-SS-16-CTF (2 Buckets) 0.7 ±0.5 32
GUN-SS-17-CTF (2 Buckets) 1.6 ±0.7 13
&"JN-SS- 18-CTF (2 Buckets) 2.0 ± 0.7 6.0
GUN-SS-19-CTF (2 Buckets) 2.4 ±0.8 13
GUN-SS-2 0-CTF (2 Buckets) 2.3 ±0.8 Ii

GUN-SS-22-CTF (3 Buckets) 2.2 __0.8

&"JN-SS-23-CTF (2 Buckets) 1.7 ±0.7 1.3



I  .BOI'TORIES 1NC
; I sooow.Em_aL.surrs3oo oou_co_,_ m_zrT-_ r,x_m_._
; I 22-Dec-92

Ron Jacobs
' MK-Ferguson Page: Q-I
} 1571 CR 38 Copy: 3 of 3

G_ulnison, CO 81230

!
' At_n: Received: 20-Nov-92 II:30

Project: Gunnison PO #: 3050-511-10004 #057

] J_b: 92_71E Status: Final
QUALITY CONTROL REPORT

Sample T?pe: Soil

Ra-226 Error Th-230 Error
Total Total

Sample Id _Ci/_ 20 oCi/_ 2a!

Duplicate 1.4 21.9 41 _+3
i Duplicate 0 4 ±I 6 53 _+31 ° °

Duplicate % diff. 6.0 ---- 13 ---
Std (found value) 102 _+7 I01 _+6

: Std (true value) 99 --- 97 ---
Std trec. 103 --- 104 ---
Blank 0.0 _+0.i 0.0 _+0.2

Spike % rec. 108 --- i01 ---

Th-232 Error E
Total Total

Samo!e Id _Ci/a 20 _a/_

Duplicate 3.6 ±I. 0 6.0
Duplicate 3.2 -+0.9 6.2
Duplicate % diff. 6.2 --- i. 6
St_ (found value) 17 -+3 44.4
Std (T__ue value) 18 --- 49.0
Std trec. 94 ---- 91
Blank 0.0 _+0.2 0.0

Spike % :_ec. 90 ---- 103

Meeting The Analytical Challenges Of A Changing World
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LABO_TOIES INC

22-Dec-92
Ron Jacobs
ME-FerQuson Page: Q-2
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

At_n: Received: 20-Nov-92 II: 30

Pr_ojec_.: Gunnison PO #: 3050-511-10004 #057

_9_;,, 925571E _ Status: Final
Qu'i  z cobol REPORT

Ab_reviaticns :

Parameters:

Ra-226 : Radiu=-226
Th-230 : Thorium-230
Th-232 : Thoriu=-232
U : Uranium

pci/g : picoCuries per gram
2a : Counting err.or at the 95% confidence level, 2a
pg/g : mic=ograms per gram

I

Meetine The Analytical Challenges OF A ('l,n.._..World
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r LABORATORIES INC.

22-Dec-92

' Ron 3acobs
l_-Fe_juson Page: Q-3
1571 CR 38 Copy: 3 of 3
Gulmison, CO 81230

, At_n: Received: 20-Nov-92 11:30

' Project: Gunnison I:)0#: 3050-511-10004 #057

! Job -. 92557 IE Status: Final
i QUALITY CONTROL REPORT

QU_LZTT CONTROL D_T_ _[EZT
¢

t

I Received by: j dr Via: DSL Inc
i

Sample Container Type: 5 gal bucketSample 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 none Preston 12/17-12/22
Th-230 USAEC 0.4 pCi/g none Or_iz 12/10-12/17
Th-232 USAEC 0.4 pCi/g none Ol_iz 12/10-12/17
U ASTM D2907 0.3 pg/g none Knox 12/14-12/16

MeetingThe AnalyticalChallengesOf A Changing World
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........I _-,O00W.m"H,W'F_.mJn'E:300C.OLOm+.COOO,,_t'_m)WP-",m_ (:=xm - 22-Dec-92

Ron ,7acobs
MK-Ferguson Page: R-3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

At_TI: Received: 20-Nov-92 II:S0

Project.: Gunnison PO #: 3050-511-I00C4 #057

! Job: 925_71E _tatus: Final

Abbreviations:

P._ ame _e. s.

Ra-226 : Radium-22 6
: Th-230 : Thoriu,_-23 0
£ Th-232 : Thorium-232

U : Uranium

pCi/g : picoCuries per gram
2a : Counting error at the 95% confidence level, 2a
_g/g : micrograms per gram
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• I.ABOPMTORIES INC.
I _sooow.sma_...surm3oo oou_.coaoam ¢am_'t._art r.axr_mzrr._

• 22-Dec-92
Ron Jacobs

MK-Yercjuson Page: Q-4
1571 CR 38 Copy: 3 of 3
Gurulison, CO 81230

At_: Received: 20-Nov-92 II:30

l_.ojec_.:_Gunnison PO #: 3050-511-10004 #057

Jq_; _Z5571E Status: Final
QUALITY. CONTROL R-_PORT

/ ,////
. o • o • • • e o oe I• • o • o e_ • _o q_'o o o o o o • • o • o • o • o o e o o o o o o

Ra_1ochemlcal Laboratory Manager

ooooo eQoo_e • o e • o _o ee oooeeooomoo ooooo eooeooog

Quality Assurance Department
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VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS: COMPOSITE SOIL SAMPLES <#4

MESH SIEVE COBBLY SOIL INVESTIGATION
NOVEMBER 1992
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r .LABOtTORIES 1NC
, ( lSOOuw,frHWE.StNTE300 GOLOEN.CGO0401(_277._ FAX_O_W?.lUO

| I 23-Dec-92 /
" Ron .7acobs

, MK-Fercjuson
I _sT_ c_ 3s

Gu_nison, CO 81230
°

A_n: Received: 20-Nov-92

Project: Gunnison PO# 3050-511-10004 #059

_ob'. 9255_-E , S_a_-us: Final

BARRI_GER LABORATORIES

, ANALYTICAL REPORT PACKAG_

I
CASE NARRATIVE ....................................... i

I
ANALYTICAL RESULTS R- 1oooo oeoooeoooeooooooooooooooo ooog

/
[ -1QUALITY. CONTROL REPORT ............................. Q

°

!

Meeting The Anal wical Challenges Of A Changing World
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J lABORATORIES INC
• [ _mow.ermme..surmaoooOmeN.COmm,_(x_)wT.mm r,_x('a_zrz.m9

I 23-Dec-92
Ron Jacobs
MK-Ferguson Page: i
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

&t_-"_: ]Received: 20-Nov-92
l:_oject: Gm'mison PO# 3050-511-10004 #059

Job: 92_567E ......... Status: Final

: CASE NARRATZVE

A total of 23 Soil samples were received on 20-Nov-92• All were properly
! preserved and in good condition. As stated in the chain of custody,
: the 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 _he proper holding times.

l Quality control standards were run using standard EPA guidelines. A
summary of that data is provided. The acceptance c.-iteria 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 equilibriu=, the Th-228 __esults have been included in the re-
por_. This analysis de_ayed T,he report by one day.

o • o • • f,s_e o • o oo e o • • •

St•yen L. Sincoff, Phi.
Director of Operations

Meeting The Analytical Challenges Of A Changing World



f ___pjNOE_" I,ABOPMTOI_E,.q LVC.
W._H_LSUn_ SOUZN.CO_ _m_7-W_ _X_m_-_ 23-Dec-92

I', Ron 3acobs Page: R-1
! MK Fe.-_uson Copy: 3 of 3
! 1571 CR 38

Gunnison, CO 81230

] A_n: Received: 20-Nov-92 09:30
l>r_oJec_: Gunnison PO #: 3050-511-10004 #059

8ample T_po: 8oil

J Ra-226 Er_.or Th-230 Error Th-232 Z.-r_or
Total Total Total

_Ci/a 2oL

l - _a_Dle Td _qi/a 2o _Ci/a 2o ._

G-j.-ss-os24-0z-_v 20 _+2 ss _+4 z._ _+0.8
GUN-SS-OZ25-O2-CJF 1.4 ¢0.7 1.3 _'!"0.6 1.2 _+0.7 6 K_

I GUN-SS-0526-03-CTF 3 • 6 -+1.0 150 +10 6.9 ±1.4
i GUN-SS-0527-04-CTF 2.2 -+0.8 8.7 -+1.4 0.8 _+0.6

GUN-SS-0528-05-CTF 3.5 ±i. 0 180 -+I0 2.0 -+0.8
GUN-SS-0529-06-CTF 2 •9 -+i.0 8.4 _+i.4 I. 2 _+0.7

! ."GUN-SS-053 0-07-CTY 4 .0 -+I.0 13 0 _.0 2 .8 -+0.9
GUN-SS-0531-08-CTF 1.7 ±0.7 6.3 -+1.2 I.I _+0.6
GUN-SS-0532-09-CTr 6.9 -+I.3 350 _+I0 6.5 ±!. 4

1 GUN-SS-0533-10-CTY 3.5 -+I.0 76 _+4 2.3 -+0.8
i

GUN-SS-0534-11-CTF 2.2 -+0.8 36 -+3 I. 5 _+0.7

i GUN-SS-0535-12-CTF 1.7 -+0.7 6.8 -+1.2 i.I ±0.6
! GUN-SS-0536-13-CTF 4.2 _+!.I 160 _+I0 20 _+2

GUN-SS-0537-14-CTY 3.9 -+I.1 160 -+I0 3 •2 _+I.0
GUN-SS-0538-15-CTY 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 -+!.0
GUN-SS-0540-17-CTF 3.1 -+I.I ",'4 -+3 1.8 -+0.7
GUN-SS-0541-18-CTF 6.7 -+1.3 240 ±I0 7.3 ±1.3
GUN-SS-0542-19-CTF 3.4 _+i.1 140 _+i0 7 •3 _+I.3
_os-ss-os43-2o-c,r _.s ±z.4 27o_zo _6±2

_-ss-0s,,-_-_ 2.s ±o., 1_±2 _.=±o.6 _ _ _,-o,-ss-os,s-22-=F _s ±= _6o:_zo _4±=
GUN-SS-0546-23-CTY i. l _+0•6 3 •9 _+0.9 l. 2 _+0.6

O Th-228 Error
Total To_al

Sample Td _a/a __Ci/a 20
i

_,-,-05_,-o_-_ ,., o,_o_

; _.. _r_,,_ _._.._.:.. ,-_-._.:_

• . ,._._, _... ....

MeetingThe Analytical'ChallengesO.fA Clm,nsingWorm
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ZAB ORATORISS INC
I _OOOW.6TH_...sun'E_O GOLDEN.CO_LO_ _0_z_.l_ F,X_O_Z_.lm

23-Dec-92
• Ron Jacobs

MK-Ferguson Page: R-2
1571 CR 38 Copy: 3 of 3
Gtulnison, CO 81230

At_n: Received: 20-Nov-92 09:30
Project: Gunnison PO #: 3050-511-10004 #059

-

Job; 925567E . _tatus: Final

Bample Type: Soil

U Th-228 Z.:or
Total Total

Sa_D1e _d .... u=/a _Ci/a 2a

GUN-SS-0526-03-CTF 15 I. 2 ±0.7
GUN-SS-0527-04-CTF I0 I. 2 20.7
G_JN-SS-0528-05-CTF 2 6 I. 8 -0.8
G_JN-SS-0529-06-CTF 3 6 1.5 "0.7
GUN-SS-0530-07-CTF 2.9 I. 7 _-0.8
G"JN-SS-0531-08-CTF 51 I. 6 -0.8
G_JN-SS-0532-09-CTF 33 1.2 =0.7
GUN-SS-0533-10-CTr 18 0.5 -0.5
GUN-SS-0534-11-CTF 6.7 1.3 -0.7
GUN-SS-0535-12-CTF 52 0.8 20.6

GUN-SS-0536-13-CTF 20 0.2 f0.4
GUN-SS-0537-14-CTF 29 I. 8 -0.8
G"JN-SS-0538-15-CTF 2.4 I. 1 ±0.6
G_JN-SS-0539-16-CTF 86 I. 0 20.6
GUN-SS-0540-17-CTF 30 1.2 20.6
G_JN-SS-0541-18-CTF 32 I. 3 20.6
GUN-SS-0542-19-CTF 65 I. 1 20.6
GUN-SS-0543-20-CTF 41.0 1.4 __0.7

G"JN-SS-0544-21-CTF 2.0 0.8 20.6 _ __
_-ss-os45-22-_F _6.o z.s ±o.7 / _
_m-ss-os46-2_-_F =.o I.o _*o.6

.

q

. MeetingThe Ana!vticalCS_He_,.,.,_/9:_ C8_,._-;.-_v_W._
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I _sooow._'m,_...surm:m GOU)SN.CO_O_ m3)W'/-_ r-,_zn._m 2 3-Dec-9 2

Ron Jacobs
MK-Ferguson Page= R-3

1571 CR 38 Copy: 3 of 3Gunnison, CO 81230

I At_.._: Received: 20-Nov-92 09:30
Project: Gunnlson PO #: 3050-511-10004 #059

I _.Q_: 925567E _ _tus: Final
Abbreviations:

I
Parameters:

Ra-226 : Radium-226
, Th-230 : Thorium-230
l Th-232 : Thorium-232

E : Uranium

I Th-228 : Thorium-228

pCi/g : pico_r_es per gram
2a : Counting err.or at the 95% confidence level, 20

I _g/g : zic:ograms per gram

{

*, MeetingThe AnalyticalChallengesOf A ChangingWorld



i, BARRINGER "• LABORATORIES INC
I _sooow6mwE surm3oo r..O_SN CO_,_n (3_z_ar FAX(3O_wT_res

23-Dec-92
Ron Jacobs

F_-Ferguson Page: Q-I
1571 CR 38 Copy: 3 of 3
G_rmison, CO 81230

Attn: Received: 20-Nov-92 09:30

Project: G'uru_ison PO #: 3050-511-10004 #059

Job: 925567E :_t;_tUS : Final
QUALITY CONTROL REPORT

Sample T_pe: Boil

Ra-226 EfT.or Th-230 Error Th-232 ErTor
Total Total Total

Sa_Dle Id DC_./a 2a DCi/= _ _i/_ 2_

Duplicate 9.3 ±1.5 3.8 ±0.9 0.9 ±0.6
Duplicate 9.4 _+1.5 3.7 _+0.9 0.3 _+0.5
Duplicate % diff. 0.5 --- i. 3 --- 50 ---
Std (found value) 104 _+7 103 _+6 18 _+3
Std (t.-ue value) 99 --- 97 --- 18 ---
S_d % rec. 105 --- 106 --- I00 ---
Blank 0.i 20.2 0.0 _+0.2 0.0 __0.2

Spike % rec. I01 --- 88 --- 120 ---

U Th-228 Error
Total To_al

SadDle T4 ua/c _Ci/_ _g

Duplicate 32 1.7 _+0.8
Duplicate 32 I. 0 ±0.6
Duplicate % diff. 0.0 26 ---
Std (found value) 47.6 20 ±3
Std (true v_lue) 49.0 19 ---
Std % rec. 97 105 ---
Blank 0.0 0.0 -+0.2

Spike t rec. 95 91 ---

bleetin., Th,_An.!xri, .l Ch.llo..o, n_ A rh...;.° ,w._a ' ....................
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f ZORATOrES nVC

I _ooow.m'H/we...surre3ooOOZ.OeN.COeO,_ po_'r._a7 r, xr,._'/._emI 23-Dec-92
Ron 3acobs
MK-Ferguson Page: Q-2

I 1571 CR 38 Copy: 3 of 3, Gunnlson, CO 81230

I At_n: Received: 20-Nov-92 0g:30
Project: Gunnison PO #: 3050-511-10004 #059

" Job: 925567E _atus: Final
! QUALITY CONTROL REPORT

I Abbreviations:

Parameters :

I Ra-225 : Radiu_-226
Th-230 : Thorium-230 "
Th-232 : Thorium-232

U : Uranium, Th-228 : Thorium-228

i

t

..

pC_/g : picoCuries per gram
2a : Counting error a_ the 95% confidence level, 2_
_g/g : micrograms per gram

Meeting The Analytical Challenges Of A Changing World
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I,ORATORIE q,.qINC.

I tsooo w. 6"m_ surm 3oo c,ou_. co 8o4o1 rao_ _-,rart FAX_ Z,'t-,m 23 _-Dec-92
• Ron Jacobs

MK-Ferguson Page: Q-3
1571 _R 38 Copy: 3 of 3
Gunnison, CO 81230

Attn: Received: 20-Nov-92 09:30

Project: Gunnison PO #: 3050-511-10004 #059

._'Q_2 92_67E St_tu_; Final
Qu TY co moL

Received by: jdr Via: UPS

Sample Container Type: 500ml mtl can
Sample Type: Soil
Prese__vative When Received: none

AddiUional Lab Preparation: I00 mesh

Preset- 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 Or_iz 12/ 9-12/17
Th-232 USAEC 0.4 pCi/g none O_iz 12/ 9-12/17
U ASTM D2907 0.3 _g/g none Knox 12/ 3-12/ 8
Th-228 USAEC 0.4 pCi/g none O_iz 12/ 9-12/21

Meeting'The Analytical Challenges Of A Changing World



I ZABORATOPJES INC

I W,OOOW._'H_F=.,SUffE300GOLDEN.COImm (3_)Z;'/4_ FAX(3OS)W'/-lea9 23-Dec-92
Ron Oacobs
MK-Ferguson Page: Q-4
1571 CR 38 Copy: 3 of 3
Gur_lison, CO 81230

Attn: Received: 20-Nov-92 09:30
Project: Gunnison PO #: 3050-511-10004 #059

Jo_: 92_567_ status: Final
QUALITY CONTROL REPORT

o° °P
.* . /

si_e_: C"-/_ / /_..
... :.. a.C/:...... ,.._._:....... ./._.............
Radlochemical X_boratory Manager

t/ /

o • o o • o • o • e o • e o o o o o o o o o o e o o e • • o • •

Quality Assurance Department

v

o

• MeetingTheAnal.vtical ChallengesOf A Changing World



" o- @) MY-_'E4GLJ__ N COMPANY CWM Federal Environm-.ntal Services. Inc.

---= ==-=--
.u_ 2 0 c._-."LABORATORY SERVICES AUTHORIZAT]ON FORM
. _/t.:... Page __1 of o,

:_ _,,¢c:/c_:_ rt I roy I q_ I ,._/;,, ,_;, urg=',z

_qui_s i tioner Date I Nee= Daze Priority , v/ Sl;lndard

_C_ CD 3050-_1]-,oc_. _ Q=o I ATT_*£rIONI-_Ci_TORY: I

.ocation P.0. Nuaoer Request No. ! All re=ors= and invoices mustJReference PO and Request Nos.]

L

)of Sago!e: Water . V" Soil Air Par%iculate Vegetation

: to: Al_proved Vendor .__Copy to: HPP Manager

,,. , . . ; • : . '-'-" L, i.,, :, ' "
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ON-SITE LABORATORY RADIOLOGICAL
MEASUREMENTS COBBLY SUBSOIL INVESTIGATION

NOVEMBER 1992
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..... sot, 57a. 6,3
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((I. lime) (Ell.) (SnnldeHass)*
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• lyplcolly 500 Om 015-17
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