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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 [PublicLaw (PL) 95-604]. Under
UMTRCA, the U.S. EnvironmentalProtectionAgency (EPA) is charged with the responsibilityof
developingappropriateand applicablestandardsfor the cleanup of radiologicallycontaminated land
and buildingsat 24 designatedsites, includingthe Gunnison, Colorado, inactive processingsite.
Section 108 of PL 95-604 states that the U.S. Department of Energy(DOE) shall "select and
perform remedial actionsat the designatedprocessingsites and disposalsites in accordance with
the general standards" prescribedby the EPA. Regulationsgoverningthe requiredremedial action
at inactive uranium processingsites were promulgatedby the EPA in 1983, and are contained in 40
CFR 192, Health and Environmental Protection Standards for Uranium and Thorium Mill Ta/lings.

1.1 STANDARDS AND CRITERIA

Subpart B of 40 CFR 192 consists of standardsfor the cleanupof land and buildings.
The standards applicableto land cleanup activitiesare as follows:

"Remedialactions shallbe conducted so as to provide
reasonableassurancethat, as a result of residualradioactive
materialsfrom any designatedprocessingsite, the
concentrationof Radium-226 in land averaged over an area of
100 squaremeters (m2) shall not exceed the backgroundlevel
by more than --

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

2) FifteenpCi/g, averagedover 15-cm-thick layers of soils more
than 15 cm below the surface."

In addition, 40 CFR 192 providescriteria for applying supplementalstandardsfor the
cleanupand stabilizationof other radionuclidesthat present a hazard commensurate
with radium-226 (Ra-226) (40 CFR 192.21 ), such as thorium-230 (Th-230) and total
uranium (U,._). A Generic Protocol for Thorium-230 Cleanup/Verificationat UMTRA
Projectsites underdevelopmentby the DOE UMTRA Project Office (A_pendix A), has
received U.S. Nuclear RegulatoryCommission(NRC) verbal lpproval for implementation.
Fundamentalprovisionsof the protocol are:

• Th-230 concentrationsexceedingRa-226 concentra'donswill be remediated such
that Ra-226 concentrationsone thousandyears in the future, includingboth in situ
Ra-226 and Ra-226 produced by natural decay of Th-230 over a 1000-year period,
when averagedover 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 (Generic
Protocol).

• For deeply buried material, stop excavations when the RAECOM computer code,
using site-specificparameters,calculates an Rn-222 flux of 3.9 pCi/m2/s and
expected long-term conditionsare appropriate, or when constructionsafety or
feasibility becomes a concern.

DOE/ALJ62350-53F OCTOBER 11, 1993
VER, 1 QUNO16Fl,WP

-1-



81TE-SRECtFICANALYSIS OF RADIOLOG_AL AND PHYSICAL PARAMETERS
FOR COBSLY SOILS AT THE GUNNISON, COLORADO, PROCESSINGSITE INTRODUCTION

,i i ,ll | lllJl i

• Excavation of elevated Th-230 encountered below the water table in the saturated

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

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

The EPA standards were originally based on an understanding of radiologically
contaminated, fine-grained, tailings-Uke 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 No. 4 sieve to the mass of
the soil fraction passing a No. 4 sieve, and the characteristic radionuclide concentration
on the larger soil size fraction retained on a #4 mesh sieve. The mass partition function
can be developed and applied for the entire site [Soil Verification Alternative 2
(Statistical)], Section 5.9 of the cobbly soil cleanup procedure) or for each 100 m2 grid
[Site Verification Alternative 1 (Grid Specific)], Section 5.8 of the cobbly soil cleanup
procedure). Bulk radionuclide concentration can be determined using the mass partition
function, the radionuclide concentration on the larger size soil fraction, and
radiometric/radiochemical measurements of only the finer soil fraction passing a No. 4
sieve.

The standards given above are based on JzuJ_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) (. 17 pGy/hr).

• Background Ra-226 concentrations near the processing site average 1.7 pCi/g.

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

1.2 REMEDIAL ACTION

The remedial action at the processing site will be conducted to remove the railings 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
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will be either contoured or backfilled with radiologicallyuncontaminatedsoil and
contouredto restore the site. The final contourswill produce a final surface grade that
will create positive drainagefrom the site.
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2.0 RADIOLOGICAL EVALUATION

Two site characterizationswere conducted (June 1990, and November 1992) to more accurately
determine the cobbly nature of the subsoil underlyingthe Gunnison, Colorado, processingsite, and
to ascertain: 1) the mass partitioning of the subpile soil relative to e #4 mesh sieve, and 2) the
radiologicalcontamination associatedwith the soil size fractions passing and retained on a #4 mesh
sieve. The purpose of this investigationwas to obtain the necessary parametersto characterize the
bulk radionuclideconcentrationsfor the site foundationsoil, particularly the subpile area. Earlier
investigations were based on either samples containingonly the finer soil fraction, or, in the event
that samples were unavailable, analytical modelingassumptionsthat the subsoil was composed of
only finer grained material. With these more recent site characterizationdata, an appropriate
excavation depth for remediatingradiologicallycontaminated cobbly subsoilmay be determinedthat
complies with the recent DOEJ_jJ_interpretation of the Ra-226 and Th-230 soil cleanup standards
that NRC concurredon. It also providesnecessary information regardingthe way in which
excavation control and verificationshould be performed.

2.1 FIRST TEST PIT OPERATION AND RESULTS

The first test pit operation (June 1990) consistedin constructing, with a backhoe, 28
test pits distributedover the site, as well as in the near off-site environment, and
obtaining cobbly soil samples. Test pit locationsare 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 BasinRoad berms, and four near the tailings pile perimeter. The
depth excavated into the cobbly foundationsoil ranged from 1.5 ft to 7 ft (0.5 m to 2
m), and averaged 3.2 ft (1.0 m). Soil samplesof the finer soil size fraction passinga
#4 mesh sieve were collected from approximatelyevery 1-ft (0.3-m) depth increment,
and analyzedfor Ra-226 and Th-230 (a total of 97 samples). In addition, 14 bulk
samplesof cobbly soil were collected from individual1 ft (0.3 m) depth increments for
10 selected test pits, and were portioned relative to a #4 sieve to assessthe
radionuclidedistributionsrelative to this soil size division:one sample each for eight test
pits, and two sampleseach for three test pits. Soil size fractions retained and passinga
#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 passinga #4 mesh sieve, was
also determined for each of the 10 test pits, as well. Table 2.1 summarizesthe range
and average radionuclideconcentrationsas a function of soil size partitioning relative to
a #4 mesh sieve. The mass partition function, f, for the cobbly soil ranged from 0.16
to 6.1, and had an average and standard deviation 2.71 and 1.84, respectively.

The field lithologicallogs and off-site laboratory and on-site measurement resultsare
contained in Appendix C. On analysisof the individualtest pit radionuclidedepth
profiles, one notes that this data indicatesthat differential migration of Th-230 relative
to Ra-226 has occurred, particularly in the cobbly subpile soil. Although typically only
a 1-ft (0.3 m) deep excavationwould be requiredto 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 residualTh-230 in 1000 years does not
exceed 15 pCilg.
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FOR COB6LY SOILS AT THE GUNNISON, COLORADO, PROCESSING SITE RADIOLOGICAL EVALUATION

Table 2.1 Range and average radionuclida 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 SubpUe Offpile
(10 pits) (5 pits) (5 pits)

Soil size fraction Range Mean Range Mean Range Mean

Cobbles > #4 Mesh Sieve

Ra-226 (pCi/g)' 1.2 - 3.2 1.74 1.2 - 3.2 1.74 1.0 - 3.2 1.74

Th-230 (pCi/g) 0.7- 19 6.0 1.3 - 19 11 0.5 - 1.5 0.96

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

Ut=_ (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

U,=., (ppm) 1.5 - 87 28.4 34 - 87 54.2 1.5 - 6.1 2.6

'pCi/g = picocuries per gram.
bppm = parts per million.
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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) _elow the tailings/foundation soil interface, and was encountered in 17
of the 23 test pits. The cobbly soil was sieved using a #4 mesh sieve, and composite
soil samples for each test pit were obtained for the soil fractions retained on, and
passing the sieve. Both soil fractions were weighed, and analyzed for Ra-226, Th-230,
Th-232, and total uranium. An aliquot of only the fine soil size fraction was also
obtained from each 1 ft (0.3 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
function, f, for the 23 test pits ranged from 0.14 to 4.59, and averaged 3.23 with a
standard deviation of 0.82.

Field lithological logs, and off-site laboratory and on-site measurement results are given
in Appendix D. The 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 ur]nium
concentrations are generally associated with this staining.

2.3 STATISTICAL PARAMETERS FOR COBBLY SOILS: COMBINED ANALYSIS

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

As noted in Tables 2.1 and 2.2, the Ra-226 and Th-232 concentrations for the larger
size soil fraction retained on a #4 mesh sieve are approximately equal for subpile and
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Table 2.2 Range and average radionudide concentrations as • function of size partitioning
relative to #4 mesh sieve for composite test pit samples: (November 1990)

Test pit location

SubpUeplus offpile (20 test pits) Background(3 pits)
Soil size ....
fraction Range Mean Range Mean

Cobbles > #4 Mash Sieve

Ra-226 (pCi/g)' 1.2 - 4.0 2.1 1,6 - 2.5 1.9

Th-230 (pCi/g)b 0,8 - 69 20.8 1.9 - 3.2 3.0

Th-232 (pCi/g) 0.6- 3.6 !.6 1.2- 1.7 1.5

Ut=,j (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

Ut=,_(ppm) 2.4 - 86 30 1.9 - 2.0 2.0

'pCi/g = picocuriesper gram.
=ppm = parts per million.
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offpile/background areas, Th-230 and total uraniumconcentrationsare compatible for
offpile and backgroundareas, and Th-230 and total uranium concentrationsare
elevated in the subpile relativeto correspondingoffpile and backgroundvalues.
Therefore, to provide representativelyconservativeradionuclideconcentrationsfor the
larger size soil fraction, it is appropriateto construct separate average concentrations
for the offpile and subpile regimes. The average mass partitionfunctions and
radionuclideconcentrations(larger size soil fraction) and correspondingstandard
deviations for the subpile, offpile, and backgroundareas are summarized in Table 2.3,

and were determinedby combiningthe data used to develop Table 2.1 (June 1990) and
Table 2.2 (November 1992).

The calculatedmean and statistical upper 95 percent confidencelimil:radionuclide
concentrationsare presentedin Table 2.4 for the subpile, offpile, and backgroundareas.

i i ,, ,i i i i, i

DOE/AL/S2350-53F OCTOBER 11, 1993
VER. 1 GUN0161:1,WP

-11-
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Table 2.3 Summary of mass partition functions and radionuclide concentrations for
composite soil samples retained on • #4 mesh sieve: June 1990 and November
1992 investigations

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

and function ,

statistical f - (M > #4)1 Ra-226 Th-230 Th-232 U,,_
summary Location (M < #4) (pCI/o) (pCI/g) (pCI/g) (ppm)

i ii ii i i

1" Subpile 3.87 2.5 15 1.7 2.2

2 Background 4.59 2.5 3.2 1.2 1.9

3 Subpile 3.73 1.3 29 2.3 2.6

4 Subpile 3.10 1.2 3.7 0.3 4.1

5 Subpile 2.15 1.9 29 2.5 8.6

6 Subpile 3.65 1.8 1.6 0.6 14

7 Subpile 2.66 1.9 7.5 0.7 20

8 Subpile 2.70 2.0 0.8 0.5 20

9 Subpile 4.42 3.0 47 2.9 7.0

10 Subpile 3.38 3.1 21 1.2 5.1

11 Subpile 3.28 2.0 12 0.9 1.9

12 Subplle 2.39 1.3 3,1 0.6 23

13 Subpile 3.31 2.5 41 3.6 6.3

14 Subpile 0.94 1.5 13 1.2 20

15 Subpile 3.43 2.8 1.6 0.9 1.6

16 Subpile 3.22 1.6 1,0 0.7 32

17 Subpile 3,68 2.8 2.1 1.6 13

18 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 4.2 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 3.0 1.2 19 0,5 9.8

TP4 Subpile 4.3 3,2 6.2 1,1 40

TP6 Subpile 3.8 1.3 1,3 1.0 20

TP8 Subpile 1.3 1,5 19 1.5 4.8
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Table 2.3 Summary of mass partition functions and radionuclide concentrations for composite
soil samples retained on a #4 mesh sieve: June 1990 and November 1992

Investigations (concluded)

i i i iiii i ii

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

and function ....
statistical f - (M > #4)/ Ra-226 Th-230 Th.232 U.t=
summary Location (M < #4) (pCi/g) (pCI/g) (pCi/g) (ppm)

TPIO Subpile 3.0 1.5 10 1,4 6,3

TP15 Offpile 3.0 1,2 0,7 1,1 1.4

TP17 Offpile 2.3 2.0 1.2 1,2 1,5

TP20 Offpile 6,1 1,0 0.5 0,7 1,6

TP23 Offpile 0,18 1.3 0,9 0,9 1,3

TP26 Offpile O. 18 3,2 1,5 0,6 1,4

Average Subpile/ 3.13 2,04 13.3 1,32 9,50
Offpile/Bkg °

Subpile 3.20 2.12 17.4 1.46 12.1

O f fpile 2,3 E 1.38 O.96 O.90 1.44

Background 3.02 1.93 2.73 1.47 2.1

Standard Subplle/ 1.21 0.74 16.5 0,76 9.55
Deviation Offpile/Bkg

Subpile 0.85 0.75 17.1 0.86 9.7

Offpile 2.45 0.43 0.40 0.25 O. 11

Background 0.84 0,49 0.72 0.25 O. 17

"Test pit numbers 1-23, November 1992, investigation.
=Test pit with TP designations, June 1990, investigation.
°Bkg = background locations.
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SITE-SPECIFICANALY818 OF RADtOLOGICAL AND PHYSICAL PARAMETERS
FOR COIBIBLY8OIL8 AT THE GUNNtSON, COLORADO, PROCESSINGSITE RAOIOLOGICAL EVALUATION

i i i i H|ll illl iii i i

Table 2.4 Calculated rmlionuclidemean concentrationsand mean concentrations at the upper95
percent confidenceinterval for the largersoil sizefraction, as a function of subpile,
offpile, and backgroundlocations

iim i i i

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

Radionuclide Subpile Offpile Background
i.

Ra-226 2,12/2,43 1.38/1.91 1.93/3.15

Th-230 17.4/24,2 0.90/1.40 2.73/4.50

Th-232 1.46/1,81 O.90/1.60 1.47/2.09

Utotal' 12.1/16,1 1.44/1.58 2.10/2.25
|ill i i i i ii i .i, iii

•Uranium concentrations in parts per million (ppm),

DOE/AL/62350-53F OCTOBER 11, 1993
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SITE-SPECIFICANALYSIS OF RADIOLOGICALAND PHYSICAL PARAMETERS
FOR COBBLY SOILS AT THE GUNNtSON, COLORADO, PROCESSINGSITE CONCLUSIONS

3.0 CONCLUSIONS

For site characterization, bulk radiologicalconcentrationsin the offpile and subpile regionswill be
calculated usingthe above relation

C, = C<,, (1/(1 +f) + C,,, (f/(1 +f),

where

C<, = the site measuredradtonuclideconcentrationof the finer soll size fraction
passinga #4 mesh sieve measured in the on-site laboratory,

C>_ - the site averaoe radionuclideconcentration of the larger soil size fraction
retainedon a #4 mesh sieve for the area in question from Table 2.4, and

f = the site _ mass partition fraction, 3.12, from Table 2.3.

However, for site verification, the statistical averane values at the uDDerand lower 95 percent
confidencelimits are used in the relationabove for C>N, as a function of radionuclide,and f,
respectively, to separately calculate bulk concentrationsfor the offpile and subpile areas.

On this basis, for cobbly subsoilto comply with the bulk cleanup standards (IgI_ Ra-226
concentrationsfrom residualRa-226 and Th-230 to not exceed 15 pCi/g above background),the
correspondingconcentrationsin the finer soil size fraction (passinga #4 mesh sieve) in the offpile
areas could vary as follows:

1) C<,,,. = 50.4 pCi/g Ra-226, when the Th-230 concentrationson the finer fraction,
C_,_, are less than or equal to 51.7 pCi/g;

2) C<,_ = 142 pCi/g Th-230, if there is evidencethat the Th-230 has differentially
migrated relative to Ra-226, and the residual]1_ Ra-226 concentration is 1.88
pCt/g (C<_. = 1.7 pCi/g), correspondingto average backgroundconcentrations;or

3) Th-230 concentrations(pCi/g) determinedby the following relation for residual
Rs-226 concentrationsmeasuredon the finer soil size fractio,i, (C<_), in the range
of 1.7 to 50.4 pCi/g,

C<_ = 145.4 - 1.86 x C<NR..

As noted earlier, Ra-226 is readily adsorbedor precipitatedwithin 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
occurredto depths below 3.0 to 4.0 ft (0.9 to 1.2 m) beneath the tailings/subpile interfaceover
about 30 percent of the subptlearea. In areas where differential migration has occurred, residual
bulk Ra-226 concentrationsare within the range of background. Therefore, excavation control and
verification in a large percent of the subpile area will depend on Th-230 concentrations.
Accordingly, for the subpilearea, the maximum residualRa-226 and Th-230 concentrationson the
finer soil size fraction that would comply with the bulk Ra-226/Th-230 standards(15 pCl/g total
residualRa-226 above background) are:

1) 78 pCi/g Th-230, if there is evidencethat the Th-230 has differentially migrated
relative to Ra-226, and the residualbulk Ra-226 concentration is 1.88 pCi/g.
Correspondingto average backgroundconcentrations(C<_,. = 1.7 pCi/g);

DOE/ALJ82350-§3F OCTOBER 11, 1993
VER. 1 OUNOleF1 ,WP
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81TE-SPECFICANALYSIS OF RADIOLOGICALAND PHYSICAL PARAMETERS
FOR COBSLYSOILS AT THE GUNNISON, COLORADO, PROCESSING SITE CONCLUSIONS
__ -- ............ i i i i i i i i |, i

2) Th-230 concentrations(pCi/g) are determinedfrom the residual Ra-226
concentrations measuredon the finer soil size fraction, (C,N,,), in the range of 1.7
to 43 pCi/g by the relation

C<,,_ = 81.1 - 1.86 x C,_h.

Compositeand individual 1.0 ft (0.3 m) depth incrementmeasurements of Th-232 concentrations
indicatethe remedialaction for elevated Th-232 will not be a considerationon the Gunnison
processingsite.

If subsequent site characterizationto determine excavation limits complying with the bulk
concentrationstandards (total Ra-226 not exceeding15 pCi/g) indicatesthat shallow groundwater
is expected to be encountered, the provisionsof the Generic Protocolfor Thorium
Cleanup/Verificationat UMTRA ProjectSites (Appendix A, Protocol for Contamination in the
SaturatedZone) will be applied.

Uraniumcontamination of the subpilecobbly soil, as noted in the Introduction, is being investigated
as a separate SpecialStudy, and any cleanuprequirementswill be addressedin that investigation.

DOE/ALPd2350-S3F OCTOBER 11. 1993
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SlTE.SPECFtC ANALYSIS OF RADIOLOGICAL AND PHYSICAL PARAMETERS
FOR COBBLYSOILS AT THE GUNNISON, COLORADO, PROCESSINGSITE REFERENCES

i i i i i i i ,ll iJ

4.0 REFERENCES

DOE (U.S. Department of Energy), 1992. Final EnvironmentalAssessment of RemedialAction at
the GunnisonUranium Mill Tailings Site Near Gunntson, Colorado, DOE/EA-0372, DOE
UMTRA ProjectOffice, Albuquerque OperationsOffice, Albuquerque, New Mexico.

PL 95-604 (PublicLaw 95-604), 1978. Uranium Mill Tellings Radiation Control Act of I978, 42
USC 7901, November 8, 1978, 95th Congressof the United States of America,
Washington, D.C.

illl H II Ill I
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Generic Protocolfor Thorium-230 Cleanup/Verificationat UMTRA Project Sites

The excavation of materials contaminated with thorium-230 (Th23°)at one or more UMTRA
Projectsites may require extensive, deep removalof soilmaterials 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 discussionpresentsa unified approachfor the
future applicationof standardsfor Th23°at the UMTRA Sites.

1. Introduction

The cleanup of radiologicallycontaminated soils on UMTRA Project sites provides explicit
requirementsfor the remediationof soilscontaminatedwith Radium-226 (Ra22e),which include
limits of 5 and 15 picocuries/gram(pCi/g) for the initialand successive 15 centimeter (cm)
deep layers, respectively, averaged over an area of 100 m2. If other radionuclidesare
encounteredin sufficient quantitiesandconcentrationsto constitutea significant radiological
hazard,the supplementalstandardsprovisionsof 40 CFR 192.21 and 40 CFR 192.22 provide
guidance for performing remedial action for these radionuclidesin a manner that comes as
close to meeting the applicablestandard as is reasonableunder the circumstances.

Thorium-230 (Th23°),which naturally decays, with a half-life of 77,000 years, to form Ra228
is also present in uranium mill tailingsand contaminated soils. Therefore, it may be readily
shown that for soils containing initial Ra228and Th23° concentrations, at time t=O, of
Ra226(t= O) and Th2_°(t= 0), respectively, the Ra228concentrationat any later time, t, is:

Ra226(t)= Ra_2°(t=0) e"At + Th23°l, =0) (1 - e'At),

where ,4 is the decay constant for Ra22e,or 4.32 x 10.4yrs1.

Furthermore,the geochemicalbehaviorof Ra22BandTh23°intypical UMTRA site environments
have beenobservedto besignificantlydifferent. Underneutralorbasicsoil conditions,neither
Ra228nor Th_3°are preferentially mobile geochemically (i.e., both radionuclideswill form
chemical compounds that have similar potential for migrating into soils). However, under
acidic conditions, the chemical forms taken by these radionuclidesare significantlydifferent
in their potential for depth migration in soil, with Th23°being more mobile than Ra22B.

In windblown tailingsareas, 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
radiologicalmaterial does not contain abundant quantities of free acid; and 3) the Ra228and
Th23°concentrationsare in near secularequilibrium(their activities are approximately equal).
The near secularequilibriumfor the radiologicalcontaminationinthese areas results from the
fact that most of the uranium ores processed were in near equilibrium. Therefore, the
applicationof soilcleanup proceduresfor Ra228accordingto EPAstandardswould also reduce
the Th23°concentrationsto acceptable levels by default, and the total Ra226as a function of
time will not exceed 5 or 15 pCi/g, for surface and subsurfacesoil respectively.

However, underacidic soil conditionsthat may prevail in the foundation soil under uranium
mill tailings, the subpile region,or in surface and subsurfacesoilsof 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, Ra22e is adsorbed or co-
precipitated on soil within a depth of one to two feet, and Th 23°migrates deeper into the
subsoil until neutralization of the transporting pore water occurs, where it is removed from
solution by the formation of insoluble precipitates or co-precipitates (thorium or thoro-ferro
hydroxides, for example). For example, at the Spook, Wyoming site, Th 23° 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 =3°

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

It may be concluded that the cleanup of the initial Ra228contamination according to standards
does not necessarily mitigate against the ultimate ingrowth of residual Ra226with time due to
the radioactive decay of residual Th =3°in all areas within a site. As a consequence, residual
Ra226concentrations at a later date, due to ingrowth from Th 23°contamination, may pose an
undesirable health hazard. Therefore, the supplemental standards provision of 40 CFR 192
requires the development of a cleanup criterion for Th 23°, which is health protective by
reducing exposures to levels that are ALARA, keeping in consideration the measures
necessary to implement the remedial actions under the circumstances that exist at the site.
The following procedure establishes appropriate remedial action concentration limits for Th 23°,
and is proposed to be implemented at UMTRA Project sites after concurrence from all
governing agencies involved with activities at each site agree to its implementation.

2. Generic Protocol

As can be seen from the equation presented in the introduction, the overall 1000-year
maximum concentration of Ra228in the soils will either be equal to the present Ra228inventory
(if Th 23° concentrations are equal to or less than Ra228concentrations), or the total Ra228
inventory one thousand years in the future (if Th 23° concentrations exceed Ra226
concentrations). If Ra228concentrations are equal to or exceed Th 2z°concentrations, the site
will already meet the Th 2s°supplemental standard by default when the site is remediated to
the 40 CFR 192 standards for Ra228.

(1) Therefore, the supplemental standard chosen for Th 23°needs only to ensure that the
overall Ra22Bconcentration one thousand years in the future, when averaged over 1O0
square-meter areas, will not exceed either 5 pCi/g in the first 15 cm layer or 15 pCi/g
in successive 15 cm layers.

It should be noted that, in keeping with the NRC interpretation of the EPA's soil cleanup
standards, the Ra228concentrations 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 2s°, 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 (Rn2_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 Th23°to be left in place, while still attaining a level of protection equivalent
to the intent of the Ra228soil cleanup standards. To determine this concentration, the NRC
model (presented in the Draft Generic Environmental Impact 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*IO00, where:

C = Rn222concentration (pCi/I)
F = Rn222flux (pCi/m2-s)
A = Area over which the flux enters (m2)
B = Flux reduction factor for entering structure (unitless)
V = Volume of the structure (m3)
R = Effective Rn222removal rate (s1)
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 =
1.98xl 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 calculated flux is less than 3.9 pCi/mLs, it can be assumed that
equivalent protection is provided. The calculations shall use site-specific parameters
when available. Reasonably conservative parameters that consider the expected site
conditions shall be used when site-specific data are unavailable.

2.2 Protocol for Contamination in the Saturated Zone

Another scenario potentially impacting excavations to remove elevated Th 23°concentrations
is when groundwater is encountered at shallow depths. Since the Th 23°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 23°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 23°.

(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 Th23°.

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 Ra226concentrations to exceed 40 CFR 1 92 standards for Ra2_e.Furthermore,
preliminary results confirm the expectation that Th 23°concentrations are generally equal to or
less than Ra228concentrations 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 2z° 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 Th23°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 future UMTRA Project sites:

(1) Excavate bulk Th 2_°to a 1000-year corrected bulk Ra228concentration of 5 or 15 pCi/g
(as appropriate) in 1 5-cm layers;

(2) For deeply buried material, stop excavations when the RAECOM computer code, using
site-specific parameters, calculates a Rn222flux 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 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) 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 2_° 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.

THPROTO.COL, July 1, 1993 page 5 of 5



APPENDIX B

U.!:_. DEPARTMENT OF ENERGY/U.S. NUCLEAR
REGULATORY COMMISSION CORRESPONDENCE

PROCEDURE FOR BULK RADIONUCLIDE
DETERMINATION, EXCAVATION CONTROL, AND SITE

VERIFICATION FOR SOILS CONTAINING COBBLES
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Department of Energy
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If you _d have any further questions _gar_ this request, please
call Mr. Don Metzler of my staff at (FTS) 845-5657.

Slrcmrely,

o

.
Project Office

F. mc_iljevac,CMIRA
S. Hill,53C
N. Miller,53C
D. G==ales, 5_C
J. O1dham,MK"F
D. Carlson,¥_-F
M. Madsan,r__
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SEPI 7 1991

Mr. Mark L. Ratthews P.E.
' Project Manager

Uranium MtlJ Ta|ltngs RemedtalAction
Project Offtce

Depart_nent of Energy
Albuquerque Operations Office
P.O. Box 5400
Albuquerque, NewMextco 87115

Dear Mr. Iqatthews:

Your letter ot' September6, 1991, requested U.S. Nuclear Regulatory Commfsston
(NRC) concurrence tn the use of a procedure for determining and vertf.vtng
radium-226 concentrations at locations with large quantities of cobbiy
material. Your letter states that at several Tttle! sttes, DOEhas
encountered large quantttte_ of radium-226or thorium-230 contaminated
mtertal with a high content of cobbly material (greater than a No. 4 sieve
size). Your tests showthat the containedradioactivityIs concentratedin
the finer fractionwith the coarsefractioncontainingnegligiblequantities
(lessthan 5 percent). Procedurespresentlyin use by your contractorsfor
samplingand analysesare designedfor relativelyfine grainedhomogeneous
soilswith a minimumof largermaterialand are not adequateto characterize
the radioactiveconcentrationsin the heterogeneoussize m_terialbeing

• encountered. Your proposedapproachwouldrely on measurementof the
radium-Z26or thorlum-230contentin the finerfractionto obtainan average
concentrationfor the entiresample.

We agree that determiningan averageradlum-226or thorlu,-230contentover
an entire samplewouldbe consistentwith the EnvironmentalProtectionAgency
(EPA)standardsIn 40 CFR Ig2 if theradium-226contentof the two size
fractionsand the percentageof each sizefractionere properlyfactored.
Part 192.1;!statesthat the concentrationof radium-226in land can be
averagedover mn area of I00 squaremetersto meet the standardsof not

exceedingbackgroundlevelby morethan5 pCl/gaveragedover the first15 cmof soll ,elowthe surfaceand IS pCl/gaveragedover 15 c=nthick layersof
soil more than 15 cm belowthe surface.

You plan to addressthe detailsof the procedureIn a sectionto be addedto
ProcedureRAC-OI5whichwill definewhen the procedurewould be used,the
nurberand distributionof samplesto be taken,the deter=Inatlonof the
radium-Z26distributionend slzefractions,and othermpproprlatedetails.

We agree that the proposedapproachhas the potentlmlfor mlntmlnlng
co_llance with EPA'sstandardswhileavoidingover excavationof contaminated
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material. However,for finalconcurrence,we wlll have to reviewthe details

of your revisedProcedureRAC-OI5and the effectsof Its implementationon asite specificbasis. Any questionscanbe addressedto AllanMullinsof my
staff at FTS.492-0578.

f

• Slncerely,

Dtvtslon of Low-Level Waste Management
and Decommtssiontng_NMSS

cc: O. Metzler, DOE:,Alb.

f
0
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Mr. AlbertR. Chornoff. Project Nonoger
Urlntum M111Tltltng$ Remdtll Actton

, Project0fftco
U.S. Departs,eatOf [
AlbuquerqueOporottonsner_'_it¢o
P.O. 8ox !;400
Albuque_ue, NewMextco 87115

Dear Mr. Chornoff:

We hive revtewodthe procedure on "Bulk R|dtonucltde DetePmfnatton, Excavation
Control, and Stt| Vertftcctton For ¢obbly $otll" sent wtth your letter of
March 26, 1992, and suppleNnted by |rovtsed Page 12 lent by focstmtle on
March 30, 1992. Wehereby concurwtth 1is use on U.S. Department of [nifty
UrantumHtll Tatltngs RemedfalActton Project sltes containing o htgh
percentlge of cobbly subset1. Thts procedure, des1 hated RAC-0P.003,should be
referenced tn the spoctftc Rmdtll Actton Plans fogr those sttos where tt wtllbe used.

One 1tamof note Concernsthe $octton of the procedure discussing |uthorlty
(Section 1.3). Thts sectton should be rovtsed to reference thts letter of
concurrence rather than the September17, 1991, letter cttod, whtchagreed
wtth the concept but dtd not concurwtth the procedure.

Any questions should be mddrossedto Allan Mulltns of mlystaff mt FTS964.2578.

Sincerely,

/))6ha O. Sumeter, Chtef
vUrantum Recovery Branch
Dtvtston of Low-Level WasteManagement

and Decommissioning,NHS$

¢¢: D. Notzlor, DOEAlb
P. Monn,DOEA1b
D. Gonzoloz, TAC
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Soil Verification Using Cobbles.To.Fines Correction

1.1 Purpose

This procedure will be used for determinln0 llnd verifying liverege bulk
redionuclidecon_entratlons for radium-226 (Ra.226), thorium.230 (Th-230),
and, If necessary,thorium.232 (Th-232) at locations where the subsoilconsists

' Ofa percentage of cobbles inthe bulk simple sufficient to affect measurement
of the total radionuclideconcentration. Excavation control and verificationwill
be based on bulk concentrations determined by this procedure.

"(_ .2 Applicability

' This procedure may be applied in areas designated for routine loll excavation
and verification (see RAC-OP-O03) where the subsoil media contains e high
percentage of cobbles.

t

8

1.3 Authority

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

2.0 REFEREHCES

2.1 RAC Health PhysicsProcedureRAC-RP-O05 - RadtologlcalInstrumentation.

2.2 RAC Health Physics ProcedureRAC-OP-O02 - Excavation Control Procedure

2.3 RAC Health PhysicsProcedureRAC-OP-O03

3.0 DEF!HiTIONS

3.1 Cobbles • The portion of,It composite soll simple which will JZg.1;pass through
li #4 mesh sieve.

3.2 Fines - The portion of a composite 8oil sample which will piss through e #4
mesh sieve.

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

f - M,,,IM,,, (cobble to fine ratio),

' '" " - .......' ......'i .............. '

Appendix: . No.:

OP-003-4 O J Page 2 of 16
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where the total dry mass of the sample, M,, is
• t

M, .. M,, + M,,.

3.4 Radiologlc;JIconcentration(Ra.226,Th.230, orTh-232), In plcocurlespergram
(pCi/g), for the fines or cobbles, ere designatedby C,, end C,,, respectively.

3.5 Bulk radionuclidb concentration (Ra.226,Th-230, or Th-232), In pCi/g, 18
designated by Ca,end Calculatedusing

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

C, - ( C,,, x M,, + C,,, x M,, )1 ( 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 upper95 percent confidence values for mass partition
function and cobble radionuclide concentrations respectively.

3.7 RunningAverage- The determinationof statisticalquantitiesbased on the
availabledataand recalculatedas more databecomes 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 StatisticalCobbleRadionuclideConcentration(C)u)-The cobbleradlonucllde
concentration (C).) at the upper 95 percent confidence value calculated from
test pit or running average data.

4.0 I::IEQUIREMENTS

4.1 Prerequisites

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

• 4.1.2 Backupdate (correlations, etc.) must be acquired, retained on.
site, and madeavailable for audit, on el! methods and analyses
used for excavation control and verification measurements.

-- ,.......
II I I I I I I I III I_ii II I iiiiii I

_pen_: I_ev,No,: !0P-003-4 0 Page 3 of 15
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4.2 Tools, Material, Equipment

4.2.1 Buckets, wheelbarrows, 04 mesh sieves or screens (4.8
mllllmet_#r),shovelsor backhoe, weighing scale up to 200 Ibs,,
drying oven, and other materials, as necessary, to obtain
representative bulk soilsamples. It should be noted that a i/4
inch hardware cloth Is approximatelyequivalent to s #4 mesh
ileve, end may be used in lieu of a #4 mesh sieve.

4.3 Precautions/Limits

N/A

4.4 Acceptance Criteria

N/A

6,0 PBOCEDUl E
0

S.1 Site Evaluation

B.1.1 This guidance applies to processingsites 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
redionuclide concentration (C),) may be determined by analysis of
samples collected from test pits prior to construction. The purposefor
developing a statistical mass partition function is _ to obtain an

of the excavation depth required for compliance with
radiologtcalcleanup 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
aires with prior approval from the HP & E Manager.

B.1.4 If test pit excavation activities are performed during remedial action,
the statistical mess partition function (fL) shall be obtained by
calculatinga runningaverageof the correspondingparametersobtained
as test pit work progresses across the site.

il lilll i iilill ii nllll i III . . III II j I Illl I

0P-003-4 0 Page 4 of 115
ilnil Ij I III iiiiii
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6.2 Test Pit Soil Samplin0 and Analysis
• t

6.2.1 Dig each test pit to the estimated depth of contamination at the
location, end recordthe test pit surface elevation end maximum depth
of each test pit.

5.2,2 Collect one composite sample from each test pit. The composite soil
sample ehell be comprised of all the material contained In a standard
shovel from each one foot Increment (no material shall be discarded),
Sampling shall begin at the cobbly soil surface or telllnQs/cobblysoil
interface and continue througha minimumof § 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 Determinethe percent moisture content by weight of one of the can
samples and calculate the adjusted dry weight of the fines, Calculate
the adjusted dry welght of the cobblesassuminga moisture content of
1.6 percent, Recordall pertinent information on the Cobbles to Fines
Calculation Sheet (Attachment I). Calculate the mess partition
function (f) for the test pit usln2 the adjusted dry wel0ht of the fines
and cobbles in the relation ,"Jefinedin Definition 3.3.,o

5.2.6 The second can shell be analyzed by the site laboratory for Ra-226
(andTh-232 if necessary)andsent to the vendor laboratoryfor Ra-226
end 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,

5.2,6,1 Using the initial on-site analysis results and the vendor
analysis results for all test pit or runningaverage samples,
o Ra-226 correction factor shall be established using the
followin0 equation:

- • I i I iiii mill i Ill I __ _ Ilili I, III _ I I

_ndlx: Ray,No,: I
OP-003-4 0 Pa0e 6 of 15
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where, C.F. ,= correction factor, "
R,, - Vendor results (pCi/g) dividedby

initial OCS, results (pCi/g) for the
nthsample (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 end, if necessary,
Th-232. Record vendor analysis results on Attachment 1.

5.2.7 Calculate the bulkradionuclideconcentration (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 (Co,,), and the
radiologicalconcentrationof the cobbles (C>e,) in the equation defined
in Definition 3.5. Bulk radionuclide concentrations should be
calculated for Ra-226, Th-230, and Th-232 (if necessary).

5.3 Establishbackgroundbulkradionuclideconcentrationsfor Ra-226, Th-230, and,
if necessary, Th-232, by the sampling end analyses detailed in steps 5.2.1
through 5.2.6 at three uncontaminatedbackgroundlocationscontainingcobbly
subsoil.

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

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

t

f,. T - t(sl)

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

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.

II i i i

_:menaix: i_v. No.' !
OP-003-4 0 Page 6 of 15
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5.4.2 The mean ofthesamplepopulationisdeterminedas follows:

7- r, • r2*
n

where, fl.: w. " 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:

_ (f. - T)=S= n-1
n-1

#

where, S - sample standard deviation,

f, = value of f for sample n,
=m,

f = mean of f for n samples, and

n - number of samples•

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

C,u-_ + t(slv_)

where, C>, - The statistical cobble radionuclideconcentration at
the upper 95 percent confidence value,m

C .= mean radionuclideconcentration 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 (RunningAverage)

5.5.1 The statistical mass partition function (fk} and the statistical cobble
radionuclide concentration (C>=l may be obtained by calculating a ;
runningaverage of the correspondingparameters using the equations ,

Ill II II I I I

OP-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 end recalculate fL and C>, as data is obtarned
from each new test pit.

5.6 The statistical mass partition function and statistical cobble radlonuclide
concentration for alternative 1 or 2, will _ be used for excavation control
to obtain an ItaIJQ31I_of the final excavation depth to comply with EPA's
radiologicalclea'nupstandards. 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<#, and usingthe statistical
mass partition function (fL) and the statistical cobble radionuclide
concentration (C>,) an estimate of the allowable fines radionuclide
concentration may be obtained as follows:

C,=,4 . C8 - C,.u[fL/(1 . fL)]
p/(1+O]

i

#

where, Gee, = The estimated fines radionuclideconcentration,
' C= = the applicablelimit (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 radionuclideconcentration.

5.7 Verification Soil Sampling & Analysis

5.7.1 Grid the entire site into squares of 100 yd= (-100 mS). Gridsshall be
uniformly distributedover the site so as to obtain representative data.
Record location and elevation for each 100 yd2grid.

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 consistof 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 • depth of 15 centimeters
(cm). Sample collection shall be random (non-biased).

iii ii i i I I

,*4menclix: IR,v.No.: 1
0P-003-4 0 Page 8 of 15
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130')
ii innlli i i I ii n

0 0 0

i i iiii i i iiii i

° (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 e #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 radiologicalanalysis.

5.8.3 Determine the moisturecontent of the fines andcalculate the adjusted
dry weight. Calculate the adjusteddry weight of cobbles assuminga
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 radionuclid6
concentration using the site Ra-226 correction factor determined in
section 5.2.5.1.

5.8.5 Calculate the bulk radionuclideconcentrationCmfor the grid using the
grid specific masspartition function, radionucltdeconcentrationof the
fines (the initial corrected concentration shall be used for calculating '
the Ra-226 bulkradionuclideconcentration) and the statistical cobbles .

Appendix: Roy. No.:

OP-003-4 0 Page 9 of 15 .
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radionuclideconcentration (C>,) in the formula in section 3.5. Alldata
, 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 radionuclideconcentration (Ci) for the grid.

5.9 Site Verification Alternative 2 (Statistical)

5.9.1 For each IO0 m_grid, a g-plug composite soil sample of the fines soil
will be obtained following the technique outlined in Section 5.7.

6.9.2 Extract 8 §OOgcan sampleof 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 radionuclideconcentration using
the site cor,rection factor determined in section 5.2.5.1.

5.9.4 Calculate the bulk radionuclide concentration for the grid using the
radionuclideconcentration of the fines (the initial correctedconcentration
shallbe usedfor calculating the Ra-226 bulk radionuclideconcentration),

j the statistical mass partition function (fL) and the statistical cobble
radionuclide concentration (C>u) in the formula from section 3.5 as
modified below,

+ Cm- C.+m[I/(1 , f,)] + C,.uIf+./(1 + fL)]

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 and calculate the
final bulk radionuclldeconcentration (Cj) for the grid.

5.10 The verification sample from the 25th 100 m_grid of each block will be sent
to an outside Vendor laboratory for Independent Ra-226, Th-230, and, if
necessary, Th-232 analyses in accordance with Quality Assurance
requirements.

VNo: IAppendix: ire .
OP-003-4 0 Page 10 of 15

iiii i ii ii i I



O MK-FERGUSON _ |nvlro.mentalServl©ee,Ino.
COMPANY CWMFederal

A ilOamlol mm_Mi41u¢.oNo_mv

Q,

6.0 RECORDS/REPORTS/NOTIFICATIONS

B,1 All data shall be recorded on the appropriate data sheet.

7.0 ATTACHMENTS

7.1 Attachment 1 . Cobble to FinesCalculation Sheet (F1-OP-003-4)

7.2 Attachment 2 - Statistical Data Sheet (F2-OP-003-4)

7.3 Attachment 3 - Critical Values of t.

7.4 Attachment 4. Alternative 2 Bulk Concentration Data Sheet (F4-OP-003-4)

/

o

i mRi i

Appendix: Rev.No,:
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Attachment 1
f

Ill IIII II IIII I II I I I
8

COBBLESTO FINES CALCULATIONSHEET
I

Site: ................... iheet ......_.. Of ___..__

Sample/Grld I.D. , ..... Dill:
t

Ii I I iiiii iiii ii I i iii ii

, Fines Cobblel Moilture Content Fines
Wl. SImpll Wl. Simple

& Bucket __
, & Bucket , , Wet Wt, Sampll/Pan _

Wt. Bucket Wt, Sucker Dry Wt $Impll/Pln _,_ iii IIH II 0

Wt. Simple , , Wt. Simple Tare Wt, Pin" i i i

AdjuslecJ Adjusted Wt, Wiler •

Dr)' Wt,IMc•=) = Dry Wt.(M..) e" .:! - , Wt. SOil • *

Percln{ Wlterl*/**) ,
li i ii iii i iiiii ii il i

• Acljusled Dry Wt. of the Fines ,, WI Simple x (1. % wirer)

• * Acljustec:lDry Wl. of the Cobbles - WI. Simple x (I . .015)
i i i iii i i iii i i ii iii i i

Mill Plrtition function (f) m M_,o,/M•, i, __
i

Ricliologicol "iRa =_l'h "_l'h
Analysis (pC0/o) (PC:i/0) (pC:i/0) COMMENTS

ii ! ii ii i

Cobb)ill
(C,.,,)

i iii i i i

On.Site Anelysis
i

Fines • • N/A
It,,,) ,

I•Q

i i i l i i i i

Vendor Analysis
Fines

(C,c,,)
i

Bulk RIIdiontacliOe if
Conclntrotion ....

##ICl) ..........
###

i i i • ii i i

• I_i11; e. in*llolC_'femecl; e.. 10 ely (NIA for Tell lhl o_Plu_h_qlAVl.I
• _ Vo_lor: tI i,te_O l_ilt ¢l, rlcte¢; eel U8_O 10 eev (N/A fef Tert Phi o_Au_unO AVI.}

tara CorrectionFactor: ....
i i i ii i i

Reviewed By: ....... Date: ii ii i , ,,,,

Pt.OP.O03.4

i iii i i iii I iiii II I

A,,Opendlx: Ray. No,: J
OP-003-4 0 . Page 12 of 15
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o STATISTICAL DATA SHEET "_lm"O
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" Attmchment 3
a CRITICAL VALUES OF t

n.1 t.,o

1 6.314
2 2,920
3 2.353
4 2,132

6 2.016
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

t

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 1.701

' 29 1.699
inf. 1.645
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' TEST PIT LITHOLOGICALLOGS AND RADIOLOGICAL
DATA COBBLY SUBSOIL INVESTIGATION

JUNE 1990



LITHOLOGICAL LOGS
COBBLYSUBSOIL INVESTIGATION

JUNE 1990



°

_ q _ .....1t _ _ --'1l --'11 -'1t "11 -"1l -'1l --1l -'ll "-11 -1 --11 II :,
ql_ :."

• " - "4

,. ,,, _---, ,,,,, ,,,,, ,,,,.-,,,, =

• ,_
0

-o ,4 o:. .. :_ =

oD IJ I-I O_U_l-.,l qul g_._'O..,.l

,_ T ."-° ,_,. ,,,.,_, -.,o,_,,_= o_ .oo.= ,.,o.,,,_o @ _•,,,,.,.,,o,I, o,-.,o--,o, .,,)_,.=_.o, =,,,,oo,,-.. . .---, .. - . . ...-- -.--. i..

u_o_o _ o o_o _ _ o -d o-,-.n _ _ _ _.,_ ,o o__ m_ -._o-,o -._m oo

,-.,J. =,. o_--,,. -__._.o,,o . _ _.w . . . _ _ ,oo _-.o,o
• e o e o • • • o i _ o • • 4 o o_ o e e • O O • o o o o e

001-41 -._l_O 0_ O_ _ O_ l_ _O Ot _ _ (_ 0_ (_ _ _'1_1._ _0 I_ l_ O liJ l_

" 0





• °

• "1 -'.ri_t.ltlt ', -: . , ,
• LbG

K . |,il_i_t'/" °".ti,= j_'°;" . 3r-191LIAAG,S P/LE" JM_"'I_O "1"-____ ..- ..... _

_iYRACYO;_ "EXCAVATION _--w.1_ 91lIE BEGUN CEmPLEIEDGROUNDELEV. GR.IlmllF_ DEPTH I.OGGEI) BYe .....

J / Re /w ,qlv B'4c _ /VoG" ..... 3 xl -7 t, - / - ?, _ - / - _o _3 . 5 ' tel. S'7"O F FEZ.
,,v._t =.,..;.: ---J.t _'c.;;.Wi= ..............."IPIH __ IIF.IItMRK 3

Fr" _J- tLI_ Jlt) OLASSlFICAI ION PNOlrO_SiPN
o' : 5M o-¢'ToPSolL " i',.e "s.liv_,..a _..,. ,_..1: t,.o.,.,.,.,_. ,..._j F,.o ....... --

-- s,- "_...._,=.e.I,.s_,o_,oa.,,.
_ - ......... _.

Z----" I_L ,(-" t.'-8 " ,_lltl_J&S: 4",.. /-'"'l r,._ s_.d_ d. 7 _o a._F,
- h,jt,l _),e.|- t,l.'l j m,'d',a,,.t ,/,,',,re - /.,,re __

g_.5 :

- _

---'2_

o---_ K--.zB -t, ,,,,.;-.4, do. k _,.0...,, _o{,t,.,t,._ /. o" a;o.., t_.., ,,,,,,:,,t.a,
R .,,-d;-..-_.a;_eJ _...1. 1,_. .t" .,# .-d • s_,f. --_

: R . to' redd.s_. I_,ou, "._l,,,I .s ro_,,e 5,=J.,,.l_ no l_'.._e._ -_

, IZ' ,., o;._f"

_,_2 - '
= -

-= ...r.-
2 2

l_..-.T. • E,olr"roM oF HoL_ : 13. c_ " "_

_ _2

SHEET 1£SI P ll NO.

MORRISON-:KMJOSENENGIi'_.ERS. INC. ! _ _ -T- _Jl mmll_ll _ oil, aim



P?.'.

• " ' ' LOG!oo _ _ "4i.'"

• ,,..,.. " LOCAtnm " aom_o. iisi _,ii _o.

C_illnACt_ '[XOIVATI_ _----,.TH(._ siZ[ ef.._tJN _EIEo _piOUNO[l..Ev. _. _T[.n tt)EPit_t_ ev, ....
Ixl/_=MAN _. BAc,_,_,O_" fix/2__' (:,-/-?o C-/-fo 11.5" M. STOFI ='EL

s_,_t.e"_ ,,u,,Nn¢ ..............or_m _ _teAaAL m_scnnPtlO_ mQmcs
Fr m. I.Oe Am OLASSIFICAtI0_ Imoto_nAw,o

i .... i ..

o : 5M o-i" 7oP5o/_: 5./ty s.,.,,,_ ,.. t_, :_..,,.,Is _,,a .,,/.61,._ 6-o_..,
__ ._,y. ,,._._ :_ ................. '

Col G..r-as" c_,,nr _'_/£/a/_-_" s./_IC/O?, da.,./, a ,.,.,,_, a4._ _,o,I .=
8.._:_ 1,,31_1._ gl.st,c

:- _ _._; ole#_/#Ac _'/_Ou/_D" ".;,..aI 3._1 • ,,.._ eo661e,, J, J
I_.-.__ R . b,o,,,-,, d,,I, co/oi, l_. _ .... ,.,-,,_,'4 , Io 8 " d,'_ .,. _ _...I . : . .

: ------, c,.,_._,. _._ ,,,_4

Iz___ R I_.. 1._" ,.,,d,.I,s_,- &.,,..,.,. ,, ,.1, ,.,,,.. t,,,..._._. J.,_.,,/ /,.,, -:
,,a. ' "

19_-: E_r7o_q o_ /-/oc_ = i/._"

/c_

I_

-SHEET TEST PiT NO.

.MORR|SON-KNUOSENm,mmmmm..., ENG|NEERS. INC. I oF I T- -;



_:lf.; - ,,
,LOG

;. I " ! ' lOCATION JOB NO. 1[$1 Pll NO.

llltAC.lOi £XCAVAIIQN il_ilk_ _llZllE I_GIR4 CQI4q.ESEO_ ELEV. GR.IlliiER DEPII4 LQG_ DYe "

"/I_M_I_I BAce41OG" 3"*//" _:_.1-'/.os-3,-e_ /E. _ ' 14. S'I'OFFE/-ii • I i i

s,l,m.e_Ju,wmc mvFJmi_ _sc_mPVmen REmuU(S'111

Z .o. too _.CL.SS,,c._,o,, e.mo_.,...
: <jM o- 1'3" "ko,,;_/c : s. _,,_,,,.J ... i_ s-',-,/- -..,_ ,,_,./_, ,_-y,

- _,I; _,,-. _;lk.¢o-t,i -.6L¢.., 4.,- ,o.-a-4 4o (."d;, .... 2
• , ,

_--22 -

_ _ |

"-_= Io' ,to,1( -_, , _ P.. ,,. ,., ,.4. _.-,, ,,/, : .I

-_- _P p'c" o_,i,_,,_. _ou_l;). _0_'i./,.,...,..,a,,_.Vo 7" a.,,..,, _-./,, :_

,'.,,_,,,,-3,o,-*d ".4.,d , 1_,o..... :,_,.%, ,f,,.,pla, B o

Z _ ,,,.4-
I . E,oT"TO_ OF I/riLe : /E.s'

--

=

_ . .2
- =

- :_
"2

(_ $11EIEI 1ESI Pll NO.laiR.--.,,.-I SON-KNUDSEN__..-.--- ENG!NEERS. !NC. I o, I T zt



to,

i - "lmt-
;;.oJIS¢1. -i...,'; : rr ".." ",,M_,,,.,_,JI_IF iilitL ,a,. _ ' lt.0c_iioN ....... JoB No. _.s, Pii i_x;.

.ii, , .....; .I ._;,cOo
_..._.__'o,.,,_nc " " ,,,,i_,n,,.o_S.,,,,_o, ' " m,_ "

. mu, L_ AND CILA_D$1FICA1 ION i

z _

9 -
- :

.... _°

_:l,_s_,_. " _

_.-£ =

IZ-.-_ -_

I_":-_ GP 13.5' OI_I_IN/qL GtCoU_ID: __;-,.../,_ _]_',_.els ,_.._1 co_&l.s to (.'" --_

-- • _'_p • e$ o . -

_JOTTOF1 oF ¢_oce -- 17' :-

.. , _i
MORR,,,o,.,,.,][SON-KNUDSEN__ ENGI NEERS. ! NC. I oF / 7 - _-

---- i ]i I In i

i_11_ _1_il_ II I I I I II ..........

_: l', I- _ _ "- ,



• "I _ t." o " -

:,-..,_, ,,.. T LOG t
'_-t ,. " " LOCAIION ,/Oil NO. 1E.S! PI! NO." " e!

oN TI_ IL /tUG S P/LO _vBS_'-_fo 7--

_¢_,,,.,./z T_AC_oE = /_'"r23' g,-Z-_'o _-Z-?o /_..5"" " . IN, %,ToFFG'L.

No. • ..... _ ctAsszFlcM_zom ,_o__,
i _ - . s_ o-9'" TopSo,L-5.,','_ _,._ ;,-;.,._,,...-_L_ .__ S.,,,.,_I,,a.../r;..,.,.,. " '

._ _1"- 7' T AlL ING5 : _.1/) ='"'7 r..r .:o,,J, 1,31,1 t,=,, - :7""'1, "("1

- .... .--;--'77-_, .....
-! C H I-I0' 3L/ME _'RIL/N_5: _,II_ ¢/4y, d_.k _'@7, acl-._, _,,.1;t'

-'-] i /,_3_,_,f /,I_,__.c

, Ig..., v,e[-_'i----- . ; ..........

,,8-._._ , /_,o'fTo/w oF /t o/.. _ - 1_.5 " " _ '

z4__-

NO.

___R][SON-KNUDSEN ENG]NEER8, INC. I o_ /, ,.c I !,





i'!t" . - t .....
LOG

o,

IJl LOCATION , g NO. llESl PII NO.

_IllkACIO_ EXCAvAtION I_|1_0_ JlZE !KGIJN COIII_IETED GROUND"F.LEV. GR. BIER DEPTH L_ BY, " "' '

uJl R_I_,qN BAc_t(O_ , _'x/ff" 6-1-9o i_-t-_o 7" Pl. STOFFE/-I I i

_3F..PIN _I/III_E'GR/tlIIINI¢ ImlF.RIAL I_.SCRIPIION RIEMS
F/" NO. LOG AM) CLAgSlF ICAI ION PNOTOGRAPN

ii

o _- __M o-¢'TOPSolL :G.a.ell_t 6.o.-. d.v-,t._.,,,..itl, ,..I./,/...._ , J , ,,

-_ 5M- c_ 1' 1_.-SN6S" f.,,. ,'. ve.y C,.. s;I/) s.,,d, 4.y _._,,..,,,, ILTj,__1,_7_. =
Z----_ /Hit... _'"

__ CH 3'-_'_,'_E _r,qoL,vGs:s./oy c,,ol,. ./.., .9""y. _-,,4,.a ..;_, y,.a_, ---,_ m,,,50, _,4_f, il._kly pk-l,c ._

"E 'I' do._ 3-°I
g-_ -

_. IZ,g GP f,, oi<,c,-li,. _..RouNb: S...a_ ,_...,.I ,,.,,4 co_kles 4o (.'#,...., =

" - "7' ,,t_, " -0 - _ u ene.e ton.st _,,..el. r.dJ.sl.-/.,,,,,.,,._ le,.e¢

m--__ _..=-

CZ-__ __.-

It Z -"

• i
-!

--5

SHF.ET IESI PII NO.

tK)RR]ISON-KI_ENENG!NEERS. _NC. I oFI T aA l_Imla_ll_ ¢m_i_



; ,.'ill v- ..,it " t'! . . "
| ;, • .

• _ I[.T.,LOG!

;;,,_w..u,,.:, ' , t " _ -' ' ,'.T t ' szllF...,,i. :'. LOc&ViON JOe_ 1_SiPli NO.

.... , :" • • .3oN _//../4,4GS PILE _Ms'-/t0. 7"-

I I _ i i i ii

-SAI_L[ _I_AIINI¢ ! llllllEilAIL DESCIIIPIlON REIIIMIKS
AFT NO. LOG All) CLASSIFICATION PIIOIOGRAPH

o : "3Ft o-I.:;" ToP._oot" r-.,,,velly _,,/ty ....-,..,I..../I, ,.,l,&/,._ _t, _,, d,,,.,. ' --

_--- • S/'I- _._r-,/._r'"rn,_,_:._ : ,,e.y £.,e _./,'y _r4,,J, ,3/,t t=,, _. - ,_o..,t,
ML ' Y -_-

(::# _.r-7'_'L/mF.,l,_,I"AIc/N_$ : 5.#y c/_, _,),_11 f/_,/..,. ._.,,/_..../ .__ _..,._._,..,,_.,___.o... _

8"-]-r- e" o_,_,_,,,_c _,*.'ou, u: -_J1 _,.._0, .;+_, ../,¢,o, /o _.. d..-..,

/_.--: . . . .

IZ--_[

I,/__-

,,-_ •
-- • °

,__
e,

2o--:_
e.,

|

SI41EEI TILSI Pll NO.•N3RRISON-KNUOSENm.,,.,_ =m,,, ENGINEERS. INC. I " I T-'1



° o

•_,, _Ir " " "" ,1.1"-.-LOG
ICJECT ,: " ._ji_:q',¢}_li,__ _ I $11F-,IE i" _t':" " ti_JtllOi ..... JNI liD. 1E$! Pii NO.

"I 1 . ")"

;_J_m.I. Tkll_J_toE "7"20" (.2-<l o r.-Z-7o //.5" N. S,ToFFJ'L

_,.,i ........ ..c., ..........
i i i iii i i i ii ii i i i i ,

°--:: ...... _1 o-,..,. "7op_,_- _./_ _o.(j, d../ - #-,.../_,J_.," I,'o_... ..,,...,t_ ---

= lUlL 2

q_ --s_
-_ C/¢ _._-7_" s-_ r_,_,_s, _./,_ ,,/.,/. :_.,_. J_"r. _'J_'/7r/''*_

- "2_
,,m.

_.._._ _'_ 1.$"8.5" ORIG,AltlL i_l'lO_llll)" l'..,.- ._.,4. t ci4y, ai.,,p.d.'_,l, I,,_.....
'-,_f _ -',_o_f._ ....... .

-_._._ '
In. _ ,_,,; _ t"

_2--__
= .-E-- I_.5" ,,,e.I-

:_'__ • r_oi_rd.i o_: ,,_,Le /_" ' .... : .

o

7 - --'-
! •

_ -

.................. s_(_ _si e,,1

_ISON-KNUDSIEN ENG][_So INC. I or / 7-- /0
I I I III • I I IlII II



i;" "" I "" i
'' "" .L.O0

J. Partch I)eere SlOB 3'x12' 14:40 15:15 5.7' Eertk lennatm j • m

_Ft.t =_e.|C _venm__sm,vwmo. " _.mn,cs
NO. LOG _ Ct/ISSlFICAI ION PItOIOGN/iIPII

,,.,

o- o-s" F',',,e "° "_J;"_ .'/,',,, s.,..4, /;j,_4 _'ll.,,.1,, _

1 _ e.ro6,g_ • 3' TS,;cl_ tee , ,,. _.a-e,,..,.,, n.___,_ b_.s/, o4 _o,-4"oe -"_. .................. _ ...... ...... ,.

-_R-2 _ "- q" s,/_ ,o_t_ .__,. I . ,,,d:.. 6_o..,. -:
z _ ow "";'" (-"-e ,". ,-t ./-,'.-/.,'4) - zS-_oo/,',._._t

- ._..,,.,, f-_ _ " , -,
_.q

e-5 "p - ro ,a, o6.,w - s/.'aA/q_ ,_,,,,,_,,.- /,'s_ =:# ,

: - . , :i
S "-_- GW c;l_ , oro.y e ,,i-._,, sty,:,,.

- "3 -
: , : GII'/T = S.7 :

6_ - TO-_ .......... :.
.._

- 2:

.-_ °

4 -NoTf • /_o¢ oee ,o t,,, _,"/,,-ves ,_ te,-.',.,(

) # "
- c ocf_y ro_ of. -_

-'2_

S_(V I V[Si Pii NO.
MORRISIMq-KNUDSENEI_INEERS. INC. I _ _ T.tl
I Immmllmm _ (:mpmm,



. ,. . m . ,. , . . i i i i "i_i Oo..il/i_' °° oil/-." - • o
o i

_ ll_iOllll illlll l'_
:-'- / I ,o I *3NII "SU'KJ_ISN3 N'-JSOr'INI)I-M)SlatKM •

"ON l ld IS]L I]]IIIS
. i ii . , ii ii i

_--.-_1

•"_-;-"-'__ " NOI lit31 :III_ M tl01 "ON

NBI ldIIIOS:JKI "N Ib_Jlllll

.... .All O':JlgS01 IIl.d1311U:Jlltm "IB sm!__._--,__ i
Zl -_L "O._-.._'g'£- ,-I.,:t s:_,/_,v..L :,,, _:

"ON lid 1$]1 _ GW_ "gJFOTU IOIJ

- _OI'I ,r,.;,.--/ ..



• ! : .OG

_m_amA(:;oa_ (x(:avJ'uliOpoi_tkol) I ailizE OEGUN [:Om'tlE:SlEOGmomeEtEv. Ge.m'uf.n oEPS0atO_Gq.OOrs

3.s at/,,') _.-/- 9'o _:-t-9'o n',,,,r,_,,,c_| FI. S/'OF'_L..FA I_TCH 8plckNo_ " '
i i i • i in i i i i ii

Sm,,UE._m,,nc_ m'nF.nnm.OF.sc_nPlnm,aPall, ! LOG Jmit)(:L_IF|C, AVION Imosoq_n.la_H!
, -, i

o-,-._

-------. i_l.., d_r_, I,,,,,.,.,, ,a.1 _. "_-"r. ... is _- 8" -:
I_ m

_1----: _" _;p "4.d I C._,_.,el_ -..,I c_&bk,_, ,,-_U.sU.. 6..,.,..,.. s,,.,I.s _"'".1""-",'4
"_E_ ;_

¢ : BOTTOM oF ,'lot_f_. = 5" -

e--

io-_

°

rL...__ .

uf___

K: •
- [

.

oO..]-

:Co.-:_ "

_ _aiP' dOmUill_UO IleNliO_HO4:_P_ali'



°° I,

"" "1"" ,W.'- o ,

,.._,.i._ .T_,LOG

_., ,_ C' "_ " "1 "'i _ _ No. ,_s,_j,
• •

,c_._- _v_w _.po61,.ec- .oo_ b,a_. l" 9_ c-q-qo g-9-Io /.o _4. 51OF_ELJ Hi in i | iiiin II I nlI i liB 11 i

5wS.E i_.,xnc m1_nJ,. _scJ, ievnc,, UEm,_
IIII0. LOG i _IFlCAI IOM P'I4OI OGnlllql

., ,,,,

f_oP-_,,,.) _

_ I_,,'_r-Tot_ or: I I,') L. _ - /. 7_"
..m..,.,

_ -

5 -
_ -

-

MORRISON-KNUDSEN ENGINEERS,, INC. I or I 1- /'_1fk elmlm|smm imam_gm _gn_eeg'



,,_- LoG

..1 -_.l _ " ..... .I . ,.. i;i .l:.,d r.;'i,,i' . ., - __E ec.#'_... ,-_1:_D;_le 3885-40 T-- IN

J. Partch Oeere SI08 Backhoe 3"_#o _ -_,,f ?:0o 4 5 _'2 i Eerik lennat
. . _ u i i i i ' ..... el i i i

DEPlll "Sdli_lE 17iiA/_lC illERIdML OES(]IIIPI ION RiMS
NO. LOG _ OLA_JIFICAI ION PtllOllOGlllliPlO

i_ .... ,,, _i _-<>................_ R-I "

1 S-I GW col_ti/es Hp 1o G " J.'o,,,_t_r " io 7o s//t co_tl/e_
- _ rQ _S too it.i " "

i
- R-3 -

3 :- aye'- rD 5_.dy _.._1 ."I,o s.'l_• o... 3_ --
- R-_ GW _,o_, -_o;,,e_' _"_"',*, Y* co,iri¢ 5o,,,4

) -
- liS --

-- V_ GWT -- 5"/_.' -_:
6 -

- Tl:::)= G_'z'
I --

- :I

: :!
- -2-i

_2

0-_: -- .

o ' I -StlEEI IESI PII llO.

MORRISON-KNIJOSEN Elt(;INEERS. IINC. I or i 5-i miim m,ml. mi,_m T" I
TD ...................



: '' ...I _E "-""
, t nLo_I.-,-t-_ " _,,i.::rx . , ,.w,,a ,, • -

' -_""_t,-,_.,,_ .. S.,T_ff,I:T..LOG I

' ''"'-''':''.... ,--...._-,"' _l. _ ,/'.v.,.:_4pi_Lr:.:I._:_0tLhtFle_.,stTt_'-,,_-,",K..o,".-_- 38.-4o
omAkcIoA EXCAVAIlONt_to_g_- 81_. oEc_,txp,0,_E;Et:) _Rea.iNOF_LE.V.C_,n.nA'Vtni[_P10.0LOC.,GEDOV,

• ' 6/I/fPo
J. Partch Deere 511113Backhoe q Jrl¢ ;/-5-0,4 I'Z "_o G _'2 / Eertk Rennatin in I i • * • • ii i • , n, • , I l I n II

SAII4q.lE GRAPHIC NAIERIAL DIESCRIPI ION RIEMARK5
EPIH

NO. LOll AND CLASSIF ICAI ION Pil4Ol _APIFt

F- O-_-' 5.,,d x G,-ov_.I __ r s,'I/,:_ " ',tore ,_ 6rove ( - c_o_)_)(e :rel (nr," _0 :- R-I ' :i

- top I F'z_ • /_ 70 r_,,.,,d_.l co6_1,-_ _'Of-o 9"°s_ -1 -. ,, ' 7

- R'2 G W _ ,,, .4;,*,,,ete.r ; LI '" s • r-oo _ s c.X',,u,,,, _',, -
¢

2 -_- .2. dep¢/, / _v_oiS'/':
- R-I

3 -

: . sl;_ _o..,,_,.,,.. 3 _o,f_ _l.f/l,, s,'d_s _F 1,../,. _:-"
-_ RJr _a._- ;., ,,,., coldly,. S, _ ¢ " _ " :

4 -

-M.ff
5 • :

R-G , , o r_ _ _ - '
-- .

5 - Gw /,o,, s_o;,,,,j , _,,,,,p +o _,_t , :
_R-7 , V__ 6WT ---_2. ---

7 "=- "I'D:? ........ :
-_ .:

8-..r_ _
"2_

9 -
" "-2_

10 ----_

-_:_
SHE_V _ESU rn_ aN(_i

MORRISON-KNUDSEN ENGINEERS, INC, n _ ! 7-((,A mitre mmmsm c_mqlm
......



_, ".,,," , :_' ,t ' --.._" g_It- L .............. '

PItOJtECT. I LOC_IlON 15" H o( air d_B NO. 1ESI Pll NO.

'_1 o.¢ 3885-40 T'-1 7
_ Jk l GIIOIJIND[LEV. GR. NATIERDEPTH L_ BYe

J.
vartcn 5 3 _ to" _" _',_' Eertk Rennat

OEPlll MATERIAL DESCRIPI I(lill RIEMIMIIK$
LOG AND a.ASSIIF ICA1 ION PItOI(X;IIAPIt

__A;rr°'+ ;;//_:. s_/@ _,,..4y a,-_vel; s/,'p,_/t eo,-, _,o,,I/,o;/ s_,,-(.,,,,," -
GW Inorc _'^'_ 4_ S,'f'f _L/,_,_ e/se'14_er.._ ; /0 _;'o o,:c4s;o,_,(' I,l,,eedS d,,r.f _1.-(I_ -__

! r'o,.,,,d_..l col, t_feJ -/. "1'.- C _ d,'o_,e_-r- dr_ o _..f_o_..._,-ai s_- ' -,

z II"-TO ,qs ,,_,ov_ , _.t;_l,-t ,::o,.,-._r, --__

3 t'_o"t5 _o q t

GW
4

S

_7_ GWT- 5 °'_2 -_-
6 --_TD = g -- -i

7

8

9 , --

-,

/I ,.(.., !.6t_o ' tv _,_ f'..,,_, w_ .. I_.v_/,.,-.I
;_ _",,,,n,.._- . /? 7"( -':

-- i

"_!_1_ I - I I I

I_ _ DT,,411nl,,_,_I,--,1 _'_,,,,,ln _ _ n,,ll. _.., ..... t,. 1'_ _ Tell's1 Irlneil.lK _ILIT _ ¢.-n,,.A g_i'e_,- T_lhln



.j_- _. "' '* TEST_ .P,[T LOG' ,,,,.'i-._." ;_." ' ":-'J", .... " I

t., k!l ==lll=llll.[..l,mi=Uiltluiv_,=_:'-._.w,,_-.:,,__ ,,j. -I_ ,_P2ottr_0:,sm W o• r,d3,,. _ ri/'e 3885-40
:,min_cion,. txck'idtloN itmi_ lilt kt,L,N i. i(ttO GROUNDELEV. GR.tmAIER DF_PIH tO_ Bit

Nan,,'/ _d4-'.r_mvel I x I g/2/?° G/2./"_o -- Eertk Rennat Gel (;//q /"_r,)

EP H 51M_I.IEGRAPHIC MA1F..RIAL DESC.,RIPIIQN IIEMARK_I
NO. LOG APE}C1L.AB8IF ICAT! ON PHOI O(_,tArH

= , •

i_ --: o - S'" ,v ' -

] _ , ' • , - ( _-o_.I f¢_., • _/__I <-I'_ -:
R-2 CL 5" _, _1: _'=,,,d

-- ........... _ " d_'e ".I"" " (,,, -
2- -TD _=,,,,,/y CI._, _,.tl, 3v,,w.I ," sl;3/_I , /_.ns ,. _--

- Z

3 _ es/;r,,=d-ed" _ 5-0 N _,e,,l;,.,,.,,, _,ro_ fl, st;, :
-- cl_y -

4 - - _,.',c_: s,'[_ --- ao?,. ,,,.o(,'_,_ _,,,,0,t "

: _p I,, -,''" ' _ -
5 -- ' " J;'"'t'le_" ' ;, _,c'oc, • ,,-M

-_ rltt-._,,,_,-V 1 ;=. rock_ s

" 20"7 -- ----TO= - :

- ,/-/O/'e /,.Ff ,-p_,-,, (;l(,-..I ,,,,,-( -
8 _- , ecIo;/,,c d o ,, C/_/?r, -

9 _ "
.__ -

10--_ .. --

-

......... S,_Ei iEsv P!! No.
MORRISON-KNUDSENENGINEERS, INC. ] _ I _ I t]

. _ - •

• I - _ ° •



m

")" M_0_.cl:' , toc_1So,p;,,.,_l,," .too,o. lzsl pzl No.
i NGSITE 14/ ,..d, 3885-40 7--l? •• . ,

Io_it_cmi zx_v_llo__i1_00 dazz ._(;i_i coWLEIEo_ tLEV. i,._I_ _P'm tor,sr_BY,
(/: " 'r5 c,,,,,fwd/ {_rer) _m,,q# ..(t., I • S_oV£{ I * / (:; /2]f'o Eertk Rennat

I i I i i i i t i zl | i

• . i[W.Pllt 5ANMI.E GRAPHIC NIAIERIAL DIESGIIIPI ION REMARKS
NO. L06 AND CLA881F iCAI ION .... PI4OI OGItAPlt

....

. _ft_ o-_- O',.3°,<s _,..t c/_y_y S;//, s_,ss o,,.r _,_,s l".,,'c,.p ,,,o/,,,-, x C ,_( f.-.,,,.,:

5c 3 "- 7-p c,_,/ey c.-_,...l w/ Crol.¢( , _(._,/.l _,.,,s.s

' "-/;.,..,t..._ . - 2,', '7,, "-/"k I _,//P

- 5o _ ._.,.,,,_f,. • ;.(;,,., f_ ...;, _.

"\ - _'" "Z _ I/" _';_ I _'-__" / .. '. .,,_1, -
'"'"*'" "'" J';""f,'a 3 " *

el ---

- rb =-18

Q

=

//,./.- /..,r-_,_/_,,: (:K-.-( ,,.r :
#

,.../_,.',,,<.._# <.,, _I_ I?,-,

........ 1NI3RRISON-KNUDSEN ENGINEERS, INC. i oF I z - /1II luillliDI _ ll:lill_lil_l_

" 'r iI1411_)_I t • * ° ,, - -





io- .---- r+:,=_o .................

SHEET TEST PII NO.
li:RRISON-KNUDSEN ENGINEERS, INC. I oF !
A mUm,O _ ¢oi,i_ 1 ._ I

"*?rl ,. - ,, • • , - _. r -._o r.. o _. _r._.l ri..tl, r.ul r,-,,,o,,,I _l._t-r Tahl_=



L_G I
' :1_ LOC.AIION ;le(r _ JOB NO. PII NO.

' 3885-40 7"- _2.
ELEV. GA. NAIEJII OEPIH LOGGED IV|

..-.-t _._• i_ertk Rennat

Ip, _Isq;nnplI_ meJmls
L_ : I • " _ a.A351FICAIICel Pl,lOl_JU_q_l

0- nqi' 's,'/,'_ ¢,,,,tj, _;,-..,._.I "'-i .o _¢:_J'/t,,,,,,i-/; s,,,.,,,,,.¢.,,._t,2o" s ,,.t s;,,_GIV ' ,

Ir._s _,,.¢-_.// er,_e 'o_s, 25% col_l, le5 t,,,,_d,r_, is d_y....... 9P "So _," .#;..,et'.r
l&-3'

• •

CW' I" 90 _o ro,_e.r ol/,v:oI _oi6l,.s up to _¢"d ;¢r_ _ lte t,.

o _/o ,,e,,¢;_., +o _o,, ,,e _,.,J," .o ¢_.",'__s
#

:]- 7-o A,, i _ov" ; _;r::tj,% ,...,i, ./ _,o ,.,o;,t
, . ". ##

.,,,t _/o._ *t'
"|

! " e |
: " t 4
.. _{:

! .;_ :
!

!

I "
; i a

I • i "¢ "

' I i "" : V II . __ C,WT-= f.S
eI |.

t T&IO_- "

SII£JEI 1E._I PII NO.t

' inz SON-keeN IdtiEnS. iNc. of 2.2..
,lIlI_I_ I "-

- ,- , .." _ -:-i. r 1._ "'_ _ "Levi P--'I_ eu_ _ _--_-Ind la:lhpr T:hl-e





ION NO. PII IEL I

•.- 3885-40 T-_._

! e_'_" '! Eer|k Rellllat

rX /_ cL,ASSlFJCAIIm Iq,llOlOmm_u_PIt
lid In I n .i . . i .

- c.w o - ,o" s,-/"7 "__a_ _,-_,,..{ ,-0%, . _,-,,•
- R-I ___ roo+s ; to _'o , -o,..,A,..a' ,_°L41_

-IZ-2 lo"-q' _;a;ay (_rov..{ . /,-._c.= .,'f_.-s{;:1_ll_,

-----_- G'-- .,o;_-.._ ; 35N .o..a_or _og_l_, _,p_.o " !: R'3 w 8 g;a,,,e_er,, occas,'_h.( or_• ;,_o.,

- s_';';"3 soh,_ _.v;.j of o(¢ .

: ' D _"

_i _r '"! .'_v

i --ro .............

(__'_ _dORRIS(IN-KNUOSi[N ENGINEERS. INC. S,,EE, ,eswr,, m.I oF l T_2LI
-- | I I I II Ill I _ i

.__.___,_.v e.-.w. _ _ n.,vl q_--a. Tn - Total Dentil. GUT - Ground later Table



._iJIE, C| "-I,- I . . , - I" !1 9lie - LO_IION - J(i No. ...... IESI Pil NO.

,..c.A,.i_,.i_i_-._l? I,,,- ', ,, _e'_:_,"_,'"_...__-_-_,.S'_ . I'_,_--''S: :'CO'S_".,;_" _40 __
.l{,dl n LiB .... ," _i /51/?' 0 ", 0 •
l" ilIIe -±- _ w- • " " - "' • , , ,, ,

-,_-Z_''-/ I_0.': ' IN " ' _ cL._i_aFar._i'loii Iq4Ot_nr___.,U,H
o-- ., ; : ..... • _

I-I C.W' . /
I'A- "!'_"'_ _"_, ""'_//_,,- ,o,-_,. 2o_.
,-eq. j : . ,-o,,a,._x .',ll, v;ll ,:,-.ggl.., up to _" d.....g..

" --_.- . .'- " -, .I- :

| --

I -_
i :

_ So_e ;to,, _ _";' ;"3 ,,e_r _'kvT- = "_"" .

,---= _" ¢) __..2_

= i'r, ??2' --_ ..____..._. :.._...._ : _ _.........

ii -'
o

_,- . -
m. .,

l,I_ ..
"

............... _eiw ,es, ruvm.

MI]tRI SON-KNUOSEH EI_INEEIRS. INC. ] oF _ T- ._sm usmlsm smm,J_ cae, sm
i II • i . m ., ,. . . . . •

.... "" "_ I')

n _ n._d41nlnnie_l t_lmnl, i_ . ll.lllF _ml. 111- Tntai Ille_lt. {iT- Ground Hater Tible



atqeJ. JOl_gHpmmoJs- 1119 *.qlldOll |trio1 - nL a|oi<j qln8 - S alUle$ teJlUUiutpell - _ ozn+
I I ! II IIIII II i i _ * + i lii I I I g ° ° --_

_. . i " ,--0-,----,=-,._ !
._-__ _+o_ i "mul"smmNImmmummm-.osluu_.i-TA_}_

-ooa ila ss3L imrJas I , • _ "

-_ ++ __.,-

__-°.+/_/,.-'o+.+,_or+J]:_++o+- + " + ... '_,-++,+;'t++'+-:-,+_ + , ++. . ;. . +++.,_.+.
=- + ...... , i,: ..,.J.+.+ ,o. ,.++...... , , I-: . . ,: I-II +,-_+
_ 7, _r • " +'+/- ++ : t ; ; . .+: I-P+'L++-+
- ,- +................. - + ' + +:m- ---t • , +_.+_
•_ "J*'YJ" +"",o:> +,-o+ - + " ; -' ' ' I + ; ,+
_ • 4 , , . t :-;
" _ r-.+ -I'." . , + . "a:- _ ,_ o+] ,.+.,+ ,o,.,_.__ . . +m+..+t..i.,,-: .,, .++; I:.i,__I+: ,r" • ,., ---.,, --r -- -1,,,, , +.)=4..+n£--. _-clt1'£ '+. --+-'.n . !. :.+ [;i;'.-I-_,_iJ
:-- _PI-o. " - ; .j - fe¢o,v.lp[ . " ,_e, _lb_il _ • I " I ";1 _. "

) t +

- m --,.t++too.,,+,,,,,,+ +i,+. i _ _ C

_-- _ j " ,,_ -'- • _le. -- ,

+_. • _ +r I " " :

- // p ) . o .']. _ _. ) _ t _ au.-o [tl:
................. • , _',- -_O

oo,anmogo_oo0d pon_v_n_nmmf._ caw, , i
pO,i.,,,_+o '_a_.n._ ,

+...,,.., ..... _I+-:-+-, -- i+++, -

. .,..,,.o,.,_ .., ._ -.., .,o,,+._ +,,,,+,_ ,:_+,,,,.-.,.,_iP_-_it;t_ ,+.,
: ._r-..z " o_,-mnt ' +;:a ._o ,_S " ; -Si-]+_l_]_ --' i,- +p.,.,,l_.._..+,!.,_+..l.+:;ri+Li_mld,,,l,r_+.,+.,_+.+,__,m_
. _ ll,a l_n.: "o0a,or o0ouiv'+o."0+....... " . +into , .1:,_ ,-.. ' "+' _''!" "-"'": n_a¢+,--,

- - " 41_ !D au e" o-,-q_ 0. iI_ .l,_l, ;. , +



aLqejLJ_:lqlpumo.i_l- _ H_lu.ql|e_ul - UA .*lU,=V_41,*u - • .,lu,-,_:,i_JP,uiui_v_4 - a

|_]HE i

.

, i

"; | ° .
0 *

° I _ .
!

9

I
- s -a.t 's

i I .

,, .'se,tlo=.;,..,, z/t._f.j_ . ,,/., ; _'± .
I" •

- s" ' - l

S.lo_,g, " JJ.l._ ,,. _ _ ¥ "t'_ t :

Y_r,,.,o., _:oz- : _I _" i " , |o_., ._4 : I/...s p.. ss.,,_
"1_"'_ %V"J=4Y"'5 -o

llell_ :lltla ] o i[*_r !',:-
.AI IILd31 IGIILIl*lID "A311i'31

L'_-.L o,-se8( ;y,s :jo .,,,,o:_ .'H_ ;Ill.ISi_.I ,Ind lsaL *am Ir mI • "_j _. :_,. .j, I,-. . .

- t .'i " -. " . -', • ,', -., ,o,-- ".



I01t Ill. IE$1 PII NO.

I.ru.. _ 388E-ttO T--28

- _1-_1o._'.,.,7t-fo .nL-4" M. STOFI:'F_,{_
,_]_=-- • 'i :l_l_,, I', mJ,mKs
/ll ,-.-w _ IFICAI ION PmlOGmlmll

: ;p , Ol 'l "- " "

1t:i-F ':P ' " '__'J _'="
_-':"_]i_ " ' " _ "";:" :: _,k. --. ,,ll__'" , 'ii

• , -. -Iql, .... .., , , .
t_ - ', | _.,;_- -'-.:. ,, . . I. i .

. . "" ' -: i :-' - I " r,-,T.,:,, - I.P_._',t,e_l; ¢o/.&i4,'J ;,_r,,_iS;,._ i., _'_e t, :, _ ksAlr_l_ Co_ _7o Ih,_ r
"" ."-,_i" II.._IIII..;I-._.I:.. ,, • " _..... 4_L. . :

!: :1 , I'r. , --1.-:!:.._::r _ -, • /o:_-- _'_" _-_" .

- ._'i_-t-!",: :' I-' ,'i,-' , " ,
__ ,--. , " • ., - ;,-_,.- ; i "';,; ._'

., b. _:i , IL,?CI.,! , |:,_ I_;'KT;_-i oF u_.e : /," • I
• "" : "I " " :"'; "_":'_ " '_ " ' "'

- --..:_ !": _'_"__-,__-".'._.;'.-.,-__ , :'. :-, .; '1 r-r-:,, .:T;_.:-:,._._-, I :
-i--I';.|-,.-'1':_ ,_,!II•

• !1 t I-' _
- l.l I'- - - :I ¢. I -: :.l I

' "I ,_ ",g_" "'i '

!: -: ] • : ,

I



VENDOR LABORATORY COMPOSITE SOIL SAMPLE
MEASUREMENTS:

SIEVE ANALYSIS AND RADiOLOGICAL
MEASUREMENTS

FOR COMPOSITE SOIL SAMPLES < #4 AND > #4 MESH
SIEVE COBBLY SUBSOIL INVESTIGATION

JUNE 1990



ENGINEERS
AND

T CONSTRUCTORS

(_ MK-FERGUSON COMPANYA MORRISON KNUDSEN COMPANY

I
IdEADOUARTERSOFFICE
ONE ERIE¥IEW PLAZA
CLEVELAND. OHIO U S A 44114
lit-lONE, (216)523.b¢_01TELEX, 985542 REPLYTO; MK.FERGUSON COMPANY

REMEDIAL ACTIONS
CONTRACTOR.UMTRAI_IOJECT
PO BOx 9_36
ALBUOUEROUE. NEW MEXICO U.SA 87_19

August 9, 1990 90-3050-548

Mr. Mark L. Matthews

ProJ ect 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

i SUBJECT' Information on Gunnison requested by TAC

REFERENCE: Contract No. DE-AC04- 83AL18796

Dear Mr. Matthews:

This letter is provided to transmit information that has recently

been requested by various persons at the TAC.

Attachment 1 contains laboratory test results for gradations, water

content, specific gravity and absorption for the Disposal Site and

gradations for the pile and subpile area of the Processing Site which

were requested by Paul Dart and Jim Crain.

Attae,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 Estimates of employee numbers which was

prepared by MKES and was requested by Sandy Beranich.

If you have any questions, please contact John Briggs or Rob Cooney

of my staff at 766-3093.

Sincerely,

J. _'. _01dham

Enclosure

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

C. Smythe - DOE/UMTRA (w/o etc.) D.R. Sanders - EKES (w/o enc.)

- TAC/UMTRA (w/etc.) 3. R. _Brlggs (w/enc.)4513K File - EDT (w/etc.) :

" File (w/o etc.) i



MKE DOC.3885-GUN-L-O9-OI094-O0

IJn( n DeVon,Inc.
GeotechntcII Conlulllnts ...........
1441MotorSI.
Grind Junction,CO 81505
(303) 242-8968

: July 9, 1990

Mr. Eerik A. Rennat
Morrison-Knudsen Environmental Services, Inc.
180 Howard Street
San Francisco, CA 94105

Re: Sieve Analysis
Gunniscn, CO

Dear Mr. Rennat:

Enclose4 please find two copies of corrected Seive Analysis regarding
ab3ve captioned job.

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

Respectfully submitted,

_I/_ DeVDRE, Inc.

By:
_d M. Morris

Branch Manager

LD Job No. : 72199-J
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PROJECT LOCATION: Gunnison Processing Site
SAMPLE LOCATION: T-2 9 I/2' - I0'

SIEVE SOIL Z Z SIEVE XNALYSIS
No. Wt. gu Retained Finer :- Soil Wt. gm

_'" 18188.00IIIIIIIIIIIIIIIIIISIIIIIIIIIIIIIImII

8" 0 100.00% ========"
7" 0 " 100.00_

6" 0 100.00%
5" 0 100.00%
mmmommmammmlemlmmmmmmmmmmmmmmmmmemmo /

4" 7363 40.48 59052%
3" 9603 52.80 47.20%

um m emmmmmmmmmmmlmmmmmmmm#Immmmm

2" 10568 58.10 41.90%
1-1/2" 10649 5"8.55 41.45%

1" 11523 63.35 36.65X
3/4" 11906 65.46 34.54%

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

04 13562 ?4.5; 25.43%
010 14233 ?8.25 21.75Z

020 15091 82.97 l?.03Z
040 16107 88.56 11.44%
milmlmlmllOl mm mm m m omm mmmm m mmmmmmmmlm

elO0 17138 94.23 5.77%
0200 17516 • 96.31 3.69%

%

IIImIIIammIzIIIIIIIIIIIIImImmIIIIIII
8

o

t
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PROOECT LOCATION: Gunnison F'rocessin_) Site !
SAMPLE LOCATION: T-4 14' S1 iQhtly Cemented

!

SIEVE SOIL . % % .:-. SIEVE ANALYSIS
No. Wt. gm Retained Finer- Soil Wt. gm

""'''"==""''"''=''""'"'=-"'="''=''=" 17724. OC
8" " 0 0 100.00% mmmmmmmmm
7" 0 0 I00.00% !
_Im, mm am m _ Im mmlm _mli _im m olm elm m_ I_om mm_i_

b" 61 O0 34.42 65.58%
-" 5" 6100 _4,42 65, 58_,

m_qm im, qm,_,m .mHm immim mJ m Im am em m _ _ m.am m mqmP_,ml_ im mem memlmim

4" 6100 34,42 65, 58_
_" 6 I00 _4.42 65.58% I
2" 7360 41.5_ 58.47%
1-112" 8850 49.93 50.07_

1" 109:30 61,67 38.33%
314 " 11980 67.59 32.41 _.

112" 12870 72.61 27.39%
_IB" I_500 76.17 23.83%

#4 14332 80.86 19.14%
#10 14710 82,9_ 17.01%

#20 15302 86,33 I_,67%
#40 16139 91.06 8.94%
mmiDi mlmmm DIIIBNNIBDOOIOom

# I00 17124 _6.61 3._%
#200 1748_ 98 64 I ",L.,• • .mI_ $.

q_
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' PRO3ZCT LOCATION: Gunnison ProcesIing Site
S&HPLZ LOCATION: T-6 12.25' - 13'

SIZVZ SOIL _ % SlKVI &NAL¥SIS
No. Wt. _m Retained FAner _.. Soil Wt. ga

mmmmmmmmmmmmmmmmmmmmmmmmmmmnmmmmmmmm _.. 19860.00

8" 0 100.00_ m==.=====
7" 0 " 100.001
IIIiOtIIiIiilIIWIililIiIIl_i_ivwm_iI

" 6" 0 100.001
5" 0 100.00%
IIIIIIIIIIIIIIIIIIIIIllIllIIIIIIIIIl

4" 1591 8.01 91.991
3" 4998 25.17 74.83%

2" 6357 32.01 67.99%
1-112" 8491 42.75 57.25_
IIlllUlmleIIIIIIIllIllIIIIIIllIIIllI

|" 10684 53.80 46.20_
314" 12053 60.69 39.31%

112" 13736 _9.16 30.84_
3/8" 14515 "_3.09 26.91_

e4 15719 79.15 20.85Z
|10 16310 82.12 17.88X
IIIIIlllIlIeIIIIIllIlllIllIIiilWi_ll

e20 17340 87.31 12.69_
e40 19026 95.80 4.20Z

1100 19672 99.05 .95_
|200 19716 99.27 .73_
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

¢IRAND JUNOTION , PUI[II.O o
b i
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PROJECT LOCATZ0Nt Gunnlsmn Processing Si_:m
SAMPLE LOCATIONs T-S 6' - 7' Intmrdmce

SIEVE S01L % % ,_-.SIEVE ANALYSIS
No. Wt. gm Retained Finer Soil Hr. gm

==================================== 15_00.00
8" 0 I00.00% 0="======
7" 0 I00, 00%
_ iQm m mm laBammmli.im II mm _ me R _i mammne im_ _ m _m _ __ m_

6" 0 i00.00%
•. 5" 0 I00.00%

aD im R le em mmm mm an m glmlm li.mabm R m im mllm sam_ _ _m m n_ _ m _ _ m

4" 0 I O0 • 00%
3" 0 0 100 •00%
_ aamammeil lawimlmm tml _ miP _ _Imm qiD_ R a iml_ lam_ _ _ m i _ _ m i_m _ im_ i

2" 3700 24.18 75.82%
1-1/2" 4450 29.08 70.92%
a e me m m me a mamlimum m aim a mamD1iD midmm me elm man

m

I " 5600 ._6, 60 63, 40%
3/4" 666..5 43,56 56, 44%
e en me ann eeeeeea m m emmlmeo umgamglmpnememnm

112" 7420 48.50 51 •50?.
3/8" 7910 51.70 48.30?.
m m amass maim is am mgDmemmmmmmaemmim m mamma

#4 e71 o ,56.93 43.07%
' #10 9250 60.46 39.54%

_ n Im, am m _ Im m _ _Im no u m _ mm nm mm ii imlmlmaiHmli_ _m _o_ i _ m

#20 10176 66.51 3._. 49%
#40 11299 73.85 26. 15%
m mm a mm _mb ai im _ mid i _m mam aiI_ RIm m m ID imm Im ii lid i m m _ mad_ Om limliDim

#I00 12897 84.29 15.71%
#200 i_04 86.95 I_,05%

q_
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, PROO£CT LOC_TION: Gunnison ProcessLn9 Site
SJ_PL£ LOC_TION: T-10 8 1/2' - 9 1/2' Slightly Cemented

SIIVZ SOIL _ _ S_ZVZ ANALYSIS
No. Wt. gm Retained Finer Soil Wt. gs
==================================== ='=_ 756.O0
8" 0 100.00% "===''='=
7" 0 IO0.OOZ
mmmmmmmmmmmmmmmmmmmmmmmmemmmmmmmm_me

- 6" 0 IO0.OOZ
5" 0 100.00%
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

4" 0 100.00%
3" 2632 22.39 77.61_
mmamma#mmmemmmm--mmamammmmmmammmmmamm--a

2" 3457 29.41 ?0.59i
1-112" 5586 47.52 52.48%

1" 6208 52.81 47.19%
314" 7069 60.13 39.87Z
mmmmmmmmmmammmmmmmammmmmmmmmmmmmammm

112" 7682 65.35 34.65X
318" 8134 69.19 30.81%

e4 8817 75.00 25.00Z
|10 9285 78.98 21.02%

e20 9835 83.66 16.34%
t40 10586 90.05 9.95Z

|100 11185 95.14 4.86_
O200 11296 96.09 3.91Z

, GRAND 4UNOTION i PU|II.O
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PRO31CT LOCkTIOH: Gunnis_n Processing Site
ShMPLI LOCkTIOH: T-IS

o

SIZVK SOIL _ % $IZV| ANALYSIS
He. Wt. gu Retained Finer _. Soil Wt. gn
==================================== _'" 19300.00
8" 0 IO0.OOZ ===='====
7" 0 "100.00%

6" 0 100.00%
S" 0 100.00_
mmmmmmmmmmmmmdmmmmmmmmmmme#mmmmmmmNe

4" 0 lO0.OOi
3" 2090 10.83 89.19%
mmmmmmm_m_o_m_mmmm_mm_I_mmm_mm

2" 2560 13.26 86.94%
I-I12" 6570 34.04 65.96_

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

112" 11600 60o10 39.90%
3/8" 12580 65.18 34.82%

14 14400 74.61 25.39t
llO 15450 80.05 19.95%
mmmmmmmmmmmmmmmmmemmmmmmmmmmmmmmmmm#

t20 16595 85.98 14.02%
t40 17840 92,44 7,56_

1100 18771 97.26 2.74X
8200 18953 98.20 1.80X
mmmmmmmmmmmmmmummmmmmmmmmmmmmmmmmmmm

6R&ND JUNOTION , PU[II.O o
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PRO3KCT LOCI?ION: Gunnison Processing Site
S&HPLI LOC_TIOH: ?-17 O' - 2'

SI[VZ SOIL Z Z SlKVK &H&LYSIS
So. Wt. gs _otained Finer _. Soil We. gm

mnummmmmmmmmmmmmmmmummmmemmmmmmmmmum _" 13900.00

8" 0 I00,00_ mmmmmmmmm

7" o loo.ooz
6" 0 IO0.OOZ
5" 0 100.00_

• #emm#mmmmmmmmemmmmammmmememmmmmmmmmmm

4" 0 100.00_
3" 2210 15.90 84.10Z

2" 4770 34.32 65.68X
1-1/2" 5650 40.65 59.35_

1" 6680 48.06 51.94Z
3/4" 7380 53.09 4G.913

1/2" 8120 58.42 41.58Z
3/8" 8560 61.58 38.42Z

e4 9734 70.03 29.97_
elO 10250 73.74 26.26Z
mmmmmmmmmmmmmmmmommmmmmemmmmmemmmmmm

020 10849 78.05 21.95X
040 11599 83.45 16.55_

ilO0 12633 90.88" 9.12Z
1200 13070 94.03 5.97I
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

OIIAND JUNGTION o PUEliLO o
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PROOEC? LOC&TIOH: GunnLaon Processing sate
S_MPL| LOC_TIOH: ?-20 3'

8lIV| SOIL Z Z Sl|V| &H_LYSI8
_o. Wt. ga Retained FArter _- SoLl Wt. ga

==================================== _'" 20320.00
8" 0 IO0.OOZ =========
7" 0 100.00Z

6" 0 IO0.OOZ
S" 0 100.00Z

4" 7040 34.65 65.35_
3" 9043 44.50 55.50%

2" lOOSO 49.46 50.54Z
1-1/2" 12350 60.78 39.22Z

1" 14250 70.13 29.87_
3/4" 15228 74.94 25.06Z

1/2" 15970 78.59 21.41Z
3/8" 16630 81.84 18.16_
mmmm#mmmmemmmmmm#mmmmmmmmomm#mmmmmmm

14 17520 86,22 13. lOi
tlO 16030 80.73 11.27_

t20 16693 92,98 ?,02_
#40 19555 96.24 3,76_
mmmeemmmemmmmmmmmmmmmmmmmmmmmmneemmm

#100 20117 99.00 1.00%
8200 20207 99.44 .S6X
mmimmmmmmmmmmmmmmmmmmmmmmmimmmmmmmmm
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PROOECT LOCAT|C)NI eunntson PToceIsinQ Site
SAMPLE LOCAT|ONn T-26 O' - 2'

egqbe
Im

SZEVE SOIL _, _, SIEVE ANALYSIS
No, kit, Qm Retained Finer Sot1 kit. _m

mmmmmmmnmmmmmmmmmmmmmmmmmmmmmdmmllmmm I,91_73, O0

8 " 0 i00, 00_ mmmmmmmmm

7" 0 100.00_'.
m m m m ammDm ,immmm imm,,mm,,imm4m,m ImmDmmmmem m m,mmm m ¢mmmqmlm _ m u m u m m m m m m

"' 6" 0 0 100.00_ °.
5" $387 26. q7 73.03X

., 4" 7296 36, 53 63,477,
3" i0i59 50,86 49.14%
iim IiDimlm mmmmem em imlm mD m Im Im em IIm Imgm GmmIDm_lo _ m_m I _ _ mm° I

2" 11576 57,96 42,04_:
. 1-1/2" 12422 62.19 37.81 Y,

m e ,fn,,mmbm emmmPtmmmem amm m emmm9mmemmImp m a m m m m Imm'm m me m m m m m m m m m m m

1" _:3557 67.98 32, 12_,
3/4" 14306 71.63 2S, 37Y,
mmm mmmm immmmm•mmmmmmma Im, lmmm mammme a mm em m m m

112" 15034 75,27 24,7_::
_/B" 16481 82,52 17, 48%
e,lm,e m m m emamm n m Immmm"w ammmmmm m m e m u m m e me am u m # mmemmmm

#4 17074 _5. ,i9 14.51_
11t0 1751 b 87 . 70 12.30):

#20 17705 88.64 11 ._67.
#40 1S57,?. 92.99 7.01_,

it ! O0 ! 9_9 97,70 2, 22Y.
#200 19697 98,62 1,3B%
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Ik_,,

COLORADO: GOI.ORADO SPRINGS
ORANO JUNGTION , PUEBLO ,
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I RRINGER ZABORATORIS INC ,,,,

23-3ul-90

flelene LangloL| _" 16_:_ '_'
I(X-PERGUSOH (Ounnlson} _"_" Paqel 1

_i O. .ox ,136 Copy: 2 of 3J IBU_i_'_6, HH I';IIS) s,t: : 1

J A_t:nt - Received; lt-3un-90 1S,19
Pro;jectl C;unnison PO _: 30S0-511-10004 t006

j 3__bl . !)o2621E. ............................... -_-_ _-. Status: ..........Final .......

J_plo 'Z'ypo! 8011 _ _ _ o_'

J R8-226 _rror Th-230 Error
Tol_al Total

t _ .........._Sam91,_zc_ ....... _.... _Ci/q.. 20,_ __ct/a 2o* .....
I

GUN-sS-0OOl-T-3-C[_L _4 ±4. 200 _10
O_H-SS-0002-T-3-C_LL 27 z3. lo3 z4 ,_,

j OU_-SS-O003*T-3-CELL 15 :_2 11G =4
_O_-O004-Y.4-_CELL " 110 -:_I_ " - ' yi-:r4- ,

.ou_-ss- oo05-T-_-C[_L ;g___;.;k,..._ 1_;_¢______.
I OU_-SS-OOO_-T-_-C_L 3.v zo.9 _9 _

GUH-SS-000S-T- 13-CELL 7. S z1,] 39, :1:3

I
GU_-SS..O0$1-T-IS-CELL 2.8 :_0.9 30 ±2

J OUH-SS-O012-T-IS-CELL 4.1 21.0 102 :_4
GUH-B$-0013-T-ZS-CELL 2.4 _0._ _t_ Z4
O_H-$$=0014-T=ZS-CELL 2.7 20.8 lOS :_4

I _UH-SS-O01S-T-15-CELL 3.8 21.0 210 ±i0GUN-SS-O018-T-20-CELL 120 210 62 23
GUH-SS-0017-T-20-CELL 8,7 21,4 7,6 ±1.2

GUH-SS-OOIB-T=_0-CELL 4,S _I,1 3.4 _0.8OUN-BS-0019-T-21-CELL 7,8 _1.4 6,S _I.i
GUH*SS-0020-T-21-CELL 19 _2 21 :_2

GUH-$$-O 022-T-2 Z-CELL 1.9 20.7 4.6 :_0.9
OUH=SS-O022-T-22-CELL 3.8 :_0.9 2.3 =:0.7
GUH-S$-0023=T-22-CELL 2.1 _0.7 0.9 _O.S

I GUH-SS-O024=T-22-CELL 4.6 Zl.O I.I _0.5OUN-SS-0025-T-23-CELL 2.0 20.7 I.4 _0.5
GUH-BS-002G-T-23-CELL 1.3 zo.6 1.1 Z0.S

i OUN-SS-OOBT-T-24-CELL 3.4:1:0,6 1.5 :tO.6GU_-SS-0028-T-24-CELL 1.3 :1:0.6 1.4 :L0.S
OUH-BS-002t-T-24-CELL 1.5 _0.6 0.7 _0.4

i OUH-SS-O030-T-;_-CELL 3.4 _I.0 2.S _0.7



o • o

.

. IIMb¢_ W _o_'** _VC. _of£ JU_

RRINGER IABORATORIES INC
_0hC' 190",_.,1,_ot 1'.or

23-Jui-90

Helen, Langlols
MK-FERGUSON (GunnLson) PacAe: 2
]P.O. Box 91:36 Copy: 2 of 3
Albuquerque, NM 87119 6ot: : 1

Attn: Received: 19-3un-90 IS:i9
Project: Gunnison PO #: 3050-511-I0004 #006

Status: _ Final ,,3oh: _ 902q521E ___ .., .................. _:._ - -.

llu_le T_e8 IIoL1

Ra-226 Error Th-230 Error
To_al Total

• _gJ le ___ pCi/a "

GUN-SS-0031-T-iS-CELL 1.2 +_0.6 1.2 20.5
GUH-SS-0032-T-25-CELL 1.3 20.6 0.8 ±0.4
GUN-SS-0033-T-26-CELL 0,9 _0.5 0,6 :L0.4
OU_/-_O-OO34-T-_b't_l_J.la A._t ZU.O 0,8 _0.4

GUN-S_-OO35-T-26,-CELL 1.5 -*0.6 0.6 ±0.4
GUN-SS-0036-T-2?-CELL 1.0 :I:0.5 0.8 __*0.4
GUN-SS-0037-T-27-CELL 1.3 20.6 1.3 20.5

, GUN-SS-0038-T-28-CELL 3,6 _I,0 4,3 20,9
GUN-SS-003g-T-28-CELL 3,3 :_o,g 1.4 20.5
GUN-SS-0040-T-2B-CELL 2.9 20.9 2.1 _*0.6

I

GUN-SS-0041-T-I-CELL 1.7 20.7 93 :L4
GUN-SS-0042-T-I-CELL 3.1 ±0.9 58 =:3
GUN-SS-0043-T-I-CELL 1.3 20.6 ?.? 21.2
GUN-SS-O044-T-I-CELL 3,8 _I.0 240 _+I0
OUN-SS-004S-T-2-CELL 2.5 ._0.8 83 +-4
GUH-SS-0046-T-2-CELL 6.6 ±1.3 190 210
GUN-SS-OO4?-T-2-CELL 4.O *I.U bU _3
GUH-SS-0046-T-2-CELL 6.4 :1:1.2 51 :1:3
GUN-SS-0049-T-2-CELL 5.4 3:1.1 54 _ ,
GUN-SS-00S0-T-S-CELL 4.6 _i,0 69 3;3

GUH-SS-00$i-T-S-CELL 8.3 21.4 SS 23
GUN-S_-00S2-T-6-CELL 1.0 _0,S 2.6 *,0.7
OUb1-BS-0053-T-6-CZLL 1 . 4 _0.6 Z. u :I:U.
GUN'SS-0054-T-6-CELL 1.0 20.5 1.9 20.6
GUN-SS-OOSS-T-6-CELL 1,5 20.6 0,9 *,0.5
GUN-SS-0056°T-?-CELL 2.2 *C.? 74 f4
GUM-SS-OOST-T-7-CELL 4.4 21.O 92 24
GUN-SS-00SO-T-7_CELL 4.1 21.0 32 _2
GUN-SS-00Sg-T-7-CELL 2.5 :_0.8 11 ,I
OUN-SS-0060-T-8-CELL 3.2 _O.g 140 210
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BARRINGER IABORATORIE5 1NC ,,,, ,.,. ,o,,,,,
P,4ON[ t?02lM4,t tldl

23-J_I-_U
Eelene Langloia
MK-FERGUSON (Gunnllon) Page: 3
P.O. Box 9136 Copy: 2 Of 3
Albuquerque, NM 87119 Set : 1

Attn: Received: 19-3un-90 15;19

ProJec¢: Gunnison PO #: 3050-511-10004 #006

Job: 902_21E ............... _tatus" Final _

laJnplo T,j,pel Ioil

Ra-226 Error Th-230 Error

Sam_It Zd .... pci/_..._e,,_ _DCi/a_2___

GUN-SS-0061-T-9-C_LL 2.3 ¢0.8 84 .*4
GUN-SS-O062-T-g-CZLL 2.1 20.8 73 -+4
GUN'SS-0063-T-lO-CELL 2.3 -_0.8 99 24
GUN-SS-0064-T-10-CELL 2.9 ±0.9 103:1:4
GUN-SS-O065-T-lO-CELL 8.4 ¢1.4 22 -+2

GUN°SS-0066-T-10-CELL 0,4 ¢0.4 5.2 ±1._Jl
_UN;$$--o06_-T-IZ-C[LT------2Z-_2 21 22
GUN-SS-00_O-T-ZZ-CELL 3.s _*o.9 3.0 20.8
GUN-SS-0069-T-1]-CELL 2.5 _0.8 2.1 ¢0.6
GUN-SS-00?0-T-II-CZLL 3.7 _1.i 68 23

GUN-SS-0071-T-11-CELL 3.6 ._I.0 Z30 ±10
GUN-SS-0072-T-12-CZLL 29 33 14 -+2
GUN-SS-0073-T-12-CELL 25. -+2 II -+I
GUN-SS-0074-T-12-CELL 4.6 21.0 1.7 20.6
GUN'SS-00_S-T-14*CELL 2.0 -+0.8 2.2 -+0.7
GUN-SS-0076-T--14-CELL 0.8 ±0.5 0,7 20.4
GUN-$S-0077-T-16-CELL 2.8 :t0,8 2,2 :20.7
GUN-SS-0078-T-16-CELL I. 4 -+0.6 I. 0 ¢0.5
GL._-SS-0079-T-16-CELL I. 0 :tO,5 1.5 20.6
GUN-SS-0080-T-16-CELL 0.8 20.5 0.7 ¢0,4

GU_-SS-0081-T-IG-CELL 1.6 _0,6 ?,7 21.2
GUN-SS-O082-T-16-CELL 2.2 20.7 80 24
GUN-SS-0083-T-16-CELL 2.7 20,8 58 23
GUN'SS-0084-T-I?-CELL 2.1 :1:0.7 1.5 -+0.6
GUN-SS-0085-T-17-CELL 19 22 • 12 ¢I
GUN-SS-0086-T-17-CELL 2.2 20.7 2,3 ¢0.7
GUN-SS-OO87-T-17-CELL 1.5 ;20.6 0.'9 20,4
GUH-SS-O088-T-17-CELL 1.4 t0.6 1.8 ¢0.6
GUN-SS-0089*T-18-CELL 2.4 20.6 1.7 :tO.6
GUH-SS-0090-T-18-CELL 4.9 21.1 1.0 20,5



Attn: ReceLved: 19-Jun-90 15:19
Pro)ect: Gunnlson PO #: 3050-511-10004 #006

Job: 902621E _ . _ , .... _ ................ Status: ?Insl__

IJUmpZe Typah: IoLZ

Ra-226 Error Th-230 Error
Total Total

.... ,,_ammle Id ....... A_ci/a 20,*, , _Cl/9 20* .....

GUN-SS-O091-T-ZSoCZLL 8.3 _1.4 37 -+3

ADV^NCI;r: ,cU_'_OUC_ JN_ ikSTl_.,_l_r_TAT_0f. I:CH TML EAR!H 5C:E_,_¢_



BARRINGER ZABORATORIES INC ..o,,,,,_4"Av
o _'_AnK_, NCVA_A Ril4_Jl

PITONS.: It_.'l .i'_lI I_l

23-3ui-90

Mslone Langlols
MK-FERGU_ON (GunnLson) Page: 1
P.O. Box 9136 Copy: I of 3
Albuquerque, NM 87119 Set : 1

Attn: Received: 21-Jun-90 I0:20
Project: Gunnlson PO #: 3050-511-10004 #007

_oh:_ _ _02644E .............. StBtu$: Fin_l

|lumple Types foil

Ra-22G Erroc Th-230 Error
Total Total

_ _Sa_Dle Id ..... _C!/o 2_, _DCi/o 2a_, ,

GUN-SS-O092-T-19 13 22 130 _I0
GUN'SS°0093-T-8 2.4 _0.8 200 210



ENGINEERS
AND
CONSTRUCTORS

MK-FERGUSON COMPANYA MORRI$ON KNUDSEN COMPANY

HE ADOUARTERS OFFICE
ONE ER_EVIE_h PLAZA
CLEVELAND OHiO U S A 44114

PHONE (216) 523,5600,TELEX 98554? REPLY TO MK,FERGUSON COMPANY
REMEDIAL ACTIONS

CONTRACTORUMTRA PROJECT
PO BOX 9_36

ALBUQUERQUE NEW MEXICO u S A 87_19

October 9, 1990 90-3050-719

Mr. Mark L. Matthews

Project Manager

U.S. Department of Energy

Uranium Mill Taillngs Remedial Action Project Office

First National Bank Building
5301 Central Avenue N.E.

Suite 1700

Albuquerque, New Mexico 87108

SUBJECT" Requested Data for Gunnlson Site

REFERENCE" Contract No. DE-ACO4-83ALI8796

Dear Mr. Matthews"

As per request from the Gunnlson Design Planning Meeting on September

19, 1990, please forward the amended Barringer Report and test pln

logs T-I through T-28 to Doug Gonzales, and the test pit logs L-I
through L-14 to Paul Dart.

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

Sincerely,

_p;_ject_Dlrector \

JGO/REC/JRE/sls

Enclosures

cc" D. Leske - GRJ (w/o enc.)
R. Rager - TAC/UHTRA (w/enc.)

{w/enc. )
P. Darr - TAC/UHTRA (v/enc.)

4692K
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RARRINGER LA BORA TORIES INC .. .....,,, ,.

tN IONC : t/tllYl 2MFt t_U

16-Jul-90
Helene LanqloLa
MK-FER_USON (GunnLson) ]Page: 1
P.O. Box S136 Copy: I of 2
Albuquerque, NM 87119 set; : 1

Attn: Received: 19-Jun-90 08:46
Project: Cunn_son PO it 3o50-511-100o4 #o05

3oh; 902623E , StatUS' Final ,

$_mple Typel 1o:1,,I

As ]L:'b

_ Sample Id + ,., u_/_ .a_la

GUN-SS-0001-T2-SPL 9 1/4,-lO,(pas.Frac.) 124 8
OUN-SS-0002-T4-SPL 14' 175 24 ,_
GUN-SS-0003-T6-SPL 12.25'-13t S.7 4 p"
GUN-SS-0004-T8-SPL 6 '-7 ' 89 16
OUN-SS'000S'T_0-SPL 8.5'-9,5' 10.3 10

_EU_:EEu-_006-T_5-SPL 0-2' ' ' 2.4 ..... 9 ...........

GUN-SS-0007-TIT-SPL 0-2 ' _, _ 5.8 14GUN-SS-000$-T20-SPL 3' / '/ 1.2 4
GUN-SS-0009-T23-SPL 25' ' 1.4 9
GUN-SS-0010-T26-SPL 0-2' 1.3 6

GUN-SS-0001-T2-SPL 9 I/4'-10'(NOn-Pa|s) l' 7.1 4 _-
GUN-SS-0002-T4-SPL 14t 24.1 5
GUN-SS-0003-T6-EPL I_.25'-13' X' b.5 b
GUM'SS-000i-TS-SPL 6'-7' II 37.8 4
GUN-SS'000S-T10-SPL 8. S ' -t). 5 ' 2 • 4 2
uu_-ss-0oo6-Tls-spL 0-2' 1.2 3
GUB-SS-000?-TIT-SPL 0-2 ' 1.2 4
GUN-SS-0008-T20-SPL 3 ' 6.2 10
GUN-SS-0009-T23-SPL 25' I.I 4
GUN-SS-0010-T26-SPL 0-2 ' 0.8 5 +

Be Ra-226 Error

Total

...... BamDle Id ....... uo/0 __Ci/O 2_*

GUN-SS-0001-T2-SPL 9 1/4 '-10' (Pal. Frac.) <0.I 4.6 _I.0
GUN-SS-0002-T4-SPL 14' <0.I 4.2 21.I _
GUN-SS-0003-T6-SPL 12.25'-13' <0.I 1.4 _0.6

• GUN-SS-0004-TS-SPL 6'-7' <U.1 4.O 21.0
GUN-SS-0005-T10-SPL 8.5'-9.5' <0.1 :3.0 _0.9
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BA RRINGER I,.,4BORA 7"ORIE$ INC ,.. o,,.,,,,,. ,,
VAJK8, klVAO6 INM$_
Po_I,I|* ag_l _ ,oM

lt_-_ul-_O
J4oleno L4nglois

IcX-FntJ,JSOX(OunnLson) Page:P,O, ISo_ g136 C_py: 1 of
Albuquorque, }11(87119 8a_. t 1

Attn: Rece:[ved: 19-3un-90 08:46
Pl'oJect;: Oumllvu:_ 1>0 #: 3050-511-10004 1005

3obx t¢2623E ...................... Status: Final
1_z_V_ R_POR¢ .........

lLmpZeTypez loll

_o Ra-226 Error

Totnl
....sample l:d ................. __u_ta __ _pCl/a 2o, ....

GUH-SS-0006-TIS-SPL 0-20 <0.1 2.5 ,0.8
GUN-SS-000?-TI"/-SPL 0-2' <0.1 14 :k2
GU1_-$S-OOOa-T20-SPL 3 o <0.1 1.6 _0.6
GUN*SS-OOO9-T23-SPL 25' <0.1 0.8 _0.5
GUN-$$-0010-T26-SPL 0-2' <0.1 1.3 ,0.6
GU_-SS-0001-T2-SPL 9 1/4'-10'(Non-Pass) <0.1 1.2 :!:0.6 >,_
GUH-SS-0002-T4-SPL 14' <_0.1 3.2 _0.9 '_.>,
Gt_I-SS-0003-T6-SPL 12.25'-13' '" <0.1 1.3 _0.6 _*
Gt._-SS-OOO4-Ta-sPL 6'-?' <0.1 % 5 :t:0.6 _1,_ _
GUN-SS-000S-T10-SPL 8.5o-9.5 , <0.1 1.5 *0.6

OUI_'SS-0006-T%5-SPL 0-2 ' <0.1 1.2 _0.6 _Jr f.L_GUN-S$-0007-T17-SPL 0"2' <0.1 2.0:20.7
GUN-£g-000/-T20-gPL 3 o _0. I 1.0 *0.5 _' _; >
GUN-SS-0009-T23-SPL 250 <0.1 1.3 ,0.6
GUN-SS-0010-T2(S-SPL 0-2' <0.1 3.2 _0.9

_1-230 Lrrz'or Th°232 E_'ror
_otal Total

__ ,........ sample Id , p Cl/q 20* _(_i/a 2o_

C_N-SS-0001-T2-SPL 9 1/4 ,-10,(Pas.Frac.) 180 _10 1.2 ,0.6
GU1_'S_;-0002-T4-SPL 14' 78 *4 0.g :1:0.5 ._,_
Gt_N-SS-0003-T6-SPL 12.25'-13' 1.1 20.5 1.1 :_0.5 _
GUH-SS-0004-TI-SPL 6°-?° 180 ,10 1.5 :_0.6
GUN-S$o000S-T10-SPL 8.5'-9.5' 120'=10 1.9 _0.7
GUN-SIi-0006-T1S-$PL 0-2' 3.7 :t0.8 1.4 _0.6
GUN-SS-OOO7-TI?-SPL 0-2' 15 :t:3 0.8 :_O.S
GUN-SS-O008-T20-SPL 3' 1.1 ,0.S 0.9:20.5
GU1_-SS-0009-T23-SPL 25o 1.3 _0.5 1.2 20.6
GUN-SS-0010-T26-SPL 0-2' 1.0 _+0.5 1.1 .+0.5



• /17/9G 15:I0 '1_3032.771689 BARRINCER _ee4



' " 277 1689 BARRINCBR I_005

Attn: ]leceLvedx 19-3un=90 08:46
Pr_:16_'_: C_t_L*O_ _ Iz :)SSS-S_l-].Od_04 t68!

3ob: _)02623E Status: , Final

luple T_pet SOL].

U K-4o Error K-40
_otsl Totnl To_al

Sam_l# _ _ pCi/o(1) 29, _ pci/gf2)

OUN-SS-O006-TlS-SPL 0-2 o 1.4 31 23 1.6
GUN-SS=O00?-TI?=SPL 0-2* 1.5 36 ::3 2,0
OUH-SS-oooe-T20-SPL 3 o l. 6 33 23 1.9
GUH-SS-O009-T23-SPL 25 o 1.3 38 ±3 1.6
GUN-$S=0010-T26-SPL 0-2' Z.4 39 23 1.6

(1) _;ote: AS determined by gala spectroscopy..Although an attempt
was made to deter=ins the extent o! interference from
Ra=226/Ra_on 222 vlthln the Potasslum-40 region of
in_erest, problems were encoutered with these samples.

These results are the best available from our de_ection
e_tpment and existing procedure. There IS SOme doubt
as to their accura_.

(2) Note: As determined by UCP and the ratio X-40/K = 0.Oll8t.



Art:n: Received: 19-3un-g¢ C0:(
_ro:}ect: GunnAson PO _: 30500_11-10004 Io0:

laaple Type: S©il

s£eve _nalyets

.... , Sammle _d t of Y._t.wt. _.• _ iJ i ..... -

GU_;-SS-000_I-T2-SPL (Pdss _.oU ?racL_on) 22
GUN-S S- 0002 -T4 -S PL 2 0
GUN-SS-0003-?6-SPL _3
GUN-SS-0004-TS-SPL 27
OUM-3S _ 0005-T10-$ PL, ___..._
GUN-S 1;- 0 00 6-T 1S-S PL 2_
GUN-SS- 0007 -T_ ? -SPL 4 0
GUJ_*SS-0008-T20-SPL 20
GUN-$S- 0009 -T23-$ P/.,
GUI4-S$-0010-T26-£PL

GUN-SS-000I -T2-SPL (l_on-Pass I:_g Fra:_ Jon,_ ")8
:UH-SS-0002-T4-SPL 00
;UN-$S-0003-T6-SPL 77
GUN-SS-0004-TS*SPL 73
GUN-SS-0 0 05-T10-S_L 8:3
GUH-SS-OOO6-T15-$PL ? 5
GUN-SS-OO0?-TIT-SPL 60
GUN-SS-0000-TRO-SPL 80
GUN-SS* 0009-T2:3 -SPL _
GU_-SS* 0010-T26-SPL 7 8

I !
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,,,,.=,MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_A iOMM#SON KNUD$1N COMPANY

i i

CELL EMANATIONSAHPLINGLOG

PROJECT/S]TENAME: _;_7_//'_(_ _._,_x!

GRID COORDINATES: _- /

. DATE TIME " FUNCTION PC]/gm COUNTED DATE SAMPLED:_-_-_c
COUNTED COUNTED BY TIME SAMPLED: -

• DATE SEALED: .,._,_-.78
ELEVATION WET _.-._.'.._ //ZZ. • /Z;V,G Z.O .;_c<J TIME SEALED: /_-c_

-:_--:;i:--" DRY 7__ /2p i _ qS7, 5- /, _ ----"7,_e-_....WET_EIGHT: c. _, _
UNEQUILIBRATED DATE OPENED: _'-.---. m_

SAMPLEID: c:_._.._-_r/ EMANATT,ON D,2S" TIRE OPENED: -<,-;_c

DATE RESEALED:-7:/__,..-_
RSOREVIEW/ TH-230 ...."P;_ T]HE RESEALED: i/__?_

DRY WE_GHT: _ _ 3

DATE TIME FUNCTION PCI/gm COUNTED DATESAMPLED:_--_.7_
COUNTED COUNTED BY DATESEALED: _- _/- _c,

MET NEIGHT: _ _/
ELEVATION NET _-/..-- ;'_ //_3 //7_.,_ ......_,/ _J DATEOPENED: _---_--_r
._--.-r-_" DRY -;_ _ _ _ 5C_JJ TIME OPENED: _<-:3_

UNEQU]LIBRATED DATERESEALED:_-/3._
_-._a • __a EMANATION- @,_ TIME RESEALED: //__

__ DRY WEI GHT:
RSOREVIEW/ TH-230 G / .

DATE TIME FUNCT]ON PCI/gm COUNTED DATESAMPLED:,.:" :"- _,:>
COUNTED COUNTED BY DATE SEALED: (.-_- _,

WET I_E]GHT: --."-" ---.. _ . f ;-

ELEVATION gET _"_"" "-_ //_) ("'f'(_'-_" /. ! _cc) DATEOPENED: :""'-'; _,?
_'..-_--_-_.____-:¢'DRY"Y-_ _ _ _,'_- _ TIME OPENED: -I---'=_

UNEQUILIBRATED DATERESEALED:"_-,'._-_'_

_,',.._., ,,'_- EHANATION _,7_ TIME RESEALED:

._ DRYWEI GHT:
RSOREVIEW TH-230 _, 7

DATE TIHE FUNCTION PC]/gm COUNTED DATESAHPLED:_. _- _c
COUNTED COUNTED BY DATESEALED: (--</- _c

I_ET WEI GHT: c-o- :. -_
ELEVATION MET _-_;- _= //._7- _2Z_S,7 _ . _._) DATEOPENED: _--/;-_

.a',_-- DRY "2-/5-'_ /!t/ _ 1, O 5_J TIHE OPENED: /--.':.-
UNEQUILIBRATED DATERESEALED:.Z.:_--_ >

_..,',=;,.,¢.,-.-,:_-,::,_ _.p" EMANATIONC).'_ " TIHE RESEALED:

DRY ME]GHT: __
RSORE'_']EW TH-230

., H

04/25/8 EALTH PHYSICS PROCEDURES PAOFNO. 0]9- __,



i_MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_ll_f A MORRI|ON KNUDI|N COMPANY

CELLENANATiONSAHPL%NGLOG

PAOJECT/S%TENAHE: _M/-?/';_p'7 /_uAJAJ/.T_/_J

,,lid

,

GRIDCOORD%RATES: _ 7_ __. .......

- DATE TIRE "FUNCTION PC%/gmCOUNTEDDATESANPLED:_o
° COUNTEDCOUNTED BY TIRE SAMPLED:--

DATESEALED:

__)' DRY 7-/]-'P_> /Z/f METWEIGHT: ._T.ZJ_,?..
• UNEQUIL/BRATED DATEOPENED:

SAMPLE]D: l#.,_J-__5-e_ EMANATION_ TIME OPENED:

DATERESEALED:_oRSOREVIEW TH-230 _'._ , T%HERESEALED:
DRYWEIGHT: S.T_

DATE T%ME FUNCT%ONPC%/graCOUNTEDDATESAHPLED:_0
COUNTEDCOUNTED BY DATESEALED: _0

wrrWEXGHT:_ELEVAT,O,W_ _ 1,_ _ _ _ DATEo_E.E_:,-,_o
/o-/l ' DRY :7-_"_ ) _ _ _','¢. _ TIME OPENED:

UNEQUILIBRATED DATERESEALED:7-/_-'_D
_,_',c'-.,<'5--c_og/_ EIC_NAT%ON_),5"7_ TIME RESEALED:/; ,,/. ._vWE,_HT:.._o

RS0REVIEW ,,_,,__ TH-230 ...../70
, i,iii l l.l

DATE TIME FUNCTIONPC%/DmCOUNTEDDATESAMPLED:6,-/-9_
COUNTEDCOUNTED BY DATESEALED: _o

METME%GHT:
ELEVAT]ONWET 7-/z-'_o _ Z_/5/.O _ _ DATEOPENED: -_.7_:ZZ.-'7'_
11-//,5"' DRY _ _ qZ-°.! _ _) TIME OPENED:

UNEQUIL%BILATED " DATERESEALED:"7-/_--']0
bLJ_" ,._-00/./7 EMANATION_ TIME RESEALED: //_/Z.

DRYWEIGHT:
RSOREVIEW TX-230 .. _0.

I

' i i , ii i ii illl ii I

DATE TIME FUNCTIONPCl/gm COUNTEDDATES_PL_. __COUNTEDCOUNTED BY DATESEALED. _O

_ . . ,,rrw[,_r.._ lELEVATION.MET 7-/Z-'_. _ _,_.._._.0 _.,/ _ DATEOPENED. -__.:/_.__'_/'_
ZJ.._" DRY _ _ _ _,/.(_ _ TIRE OPENED:

• UNEQUILIBRATED _., DATERESEALED:_ I
6_,u- _>_.-_>ot/_r _ EMNtAT%ON_ TIHE RESEALED://'-/_

L II IIH

1332B I_tev No."" ,', l ,,

ol/_s/_HEALTH PHYSICS PROCEDURES !_'°_'_°' o_-4i {{ { { {{



m

(_MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
'ql_aPr A MORRIION KNUD$1[N ¢OMPANY

i i i IL Ill I n III mill II II lira ii in i I II _ nnl

CELLEMANATIONSAJ_PLINGLOG

PROJECT/SITENAME: __ ,P'.,'_,._',._"._,,_v,_,,--/Io,_-

GRIDCOORDINATES: _"- ._
i ii1|1

-" DATE TIHE "FUNCTION PCl/gm COUNTEDDATESAMPLED:¢-/. =,g,
COUNTEDCOUNTED BY T|NE SAMPLED:

" DATESEALED: _;-_--_-o

,,,'.-7-.._J,..<'"DRY "7-/_' 9'0 ,,.,,.,,., ___ METMEIGHT: __
UNEQUILIBRATED DATEOPENED:_'-1_:_rc'

SAHPLEID: _ ENANATION.D'3_L TINE OPENED: /.'J" _0

:V_ - - _>_... DATERESEALED:_#
RSOAE I_ .L___7_ TH-230 . 5P' ":. TIHE RESEALED:_/Z_R.... DRYWEIGHT: ,..¢_.,_

| i i i J i i
i|l i i i i i

__DAT E TIHE FUNCTIONPCl/gm COUNTEDDATESAHPLED:--__..
,.%'Ob_UNTED . BY DATESEALED:

METME|GHT:
ELEVATION"...... MET . _ + DATEOPENED:

_ + DRY " _'..__IHE OPENED:
UNEQUXLXBP,,.4TED --'--'-- 1_"e.-.e,_LtO:-_ :+

EMANATION.... TIHE RESEA
DRYME)GHT:

RSOREVIEW TN-230lu

DATE TIHE FUNCTIONPCI/gm COUNTEDDATESAMPLED:
ED BY DATESEALED:

NETME]GHT:
ELEVATIONWET ....... DATEOPENED:
.... DRY - T]HE OPENED:

UNEQUILIB'RATED......... D: "
ENANATION, TIHE RESI

DRYMElGHT:
RSOREVIEM TH-230 - -:l! ii i

D TE TIHE FUNCTIONPCi/gm COUNTEDDATESAHPLED:

NTED BY DATESEALED: _+METtie!GHT:
DATEOPENED: , ,

DRY ..... TINE OPENED:
. UNEQUILIBRATED _-- OATE¢ESEALED:._

EleVATION +, .. _"_,._INE ItESEALED:._
ligHT: __

ItSO REVIEM , , T.-230 ..........
• i H i

n l i ii ii i _ i i -- i lln ii i i i ii _ i l ln i ii

1332B llm'_:v..NO. • 1

+. 04/2SlS_'IEALTH PHYSICS PROCEDURES Ip,AoENo: 019.4........... ml II I ill l in i llll i 111

0



DATE TIHE FUNCTION PCi/gm COUNTED DATE SAHPLED: ....,,...._..,_
COUNTED COUNTED BY DATE SEALED: _

MET ME|GHT:
ELEVATION MET ..... DATE OPENED:
_ DRY ............. TIHE OPENED:

UNEQUILIBILATED DATE RESEALED: .....
EKANATION TIHE RESEALED:

DRY MEI GHT: .....
RSOREVIEH TH-230

_

i 1332B ................. IxEv NO. % _

nil ii

HEALTH PHYSICS PROCEDURES e,_o_,_o. 0l_ 404125189 - _
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(_MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_rA MORRIION KNUDIEN ¢OIIIPANY

II III • ill _1 ii lull i ilnu _ i ii i lUl munul i ii I i Ii

CELL _ATION $_PLING LOG

PROJECT/SITENAHE: . _'._ _,_,,_,.._,/'8"_,,4,_e_.,'

GRIDCOORDINATES: .... _ _.

DATE T|HE "FUNCTION Pl;X/gm COUNTEDDATES_PLED: _--3/-_
-" COUNTEDCOUNTED BY TIME SAMPLED: -

• DATESEALED: "-_o
ELEVATIONMET __o O80/. "..__ _ ._',gQ TIHE HALED: .<._-o_.
/_._-/_" DRY T-/_-_o _ _ _ 7_,,0 _./ N_._WEIGHT: _-_-_'. _'_

- UNEQU]LIB_T_D- DATEOPENED:
S_PLE |D: /.zJ#.._'__ _NATION ,,_,Z_, TIHE OPENED: _/2.

- _.b l DATERESEALED:7-/]'_

RSOREV]EH_ TH-230 R/ TIHE RESEALED:.o_DRYHE]GHT: .-_"/3
II I ml lure in i i u i i i in

DATE T/HE FUNCTIONPCl/gm COUNTEDDATESAHPLED:="s__
COUNTEDCOUNTED BY DATESEALED:

MET.EIGHT" 67._ELEVATIONWET '_.'_ b_ /oe_ , /_.,_. _ DATEOPENED:
I.._--/=."_..__" DRY 7-/3"q'_) _ rvq/,z' 1_.'7 _ TIHE OPENED= o_'z.5/

UNEQU]LIBRATED DATERESEALED,7_--,_:_

_tJ,u-35-__" ._ E_TION __.,..'Z/ TIME RESEALED,J'/ ,_ //. DRYHEIGHT.
. ....

i .,in _ |/ I I.n _|_ |_ n n I_, nil i _ i _

DATE T|HE FUHCT]ONPCl/gm COUNTEDDATESAHPLED:

HTED BY DATESEALED:MET_E!GHT:
ELEVATIONMET _ DATEOPENED:

: .... "-'-'-- T.E OeENEO:....
.... UNEQUILIB_TED __ DATERESEALED:

E_NATION _|HE RESEALED:
• .... i

RSOREVIE_........ _-230
" I .11 I i I i iii i i ii •

DATE TIME FUNCTIONPCI/gm COUNTEDDATESAHPLED: ........

_COUNTEO DATESEALED: ..____
BY

METHE! G_ = ....
ELEVATION_ , _ _ DATEOPENED:

DRY _ TIHE OPENED:
.............. DATERESEALED

UNEQUILIB_TED _'_TION . _ TIHE RESEALEDI-_._

.:30 , .. __DRY HEIGHT:
150 REVIEH TH-230 ___

Hn |. I | i i i

-1332B ......................... I_Ev_NO. 1

o4/2518 ALTH PHYSICS PROCEDURES rAo,:NO. 019-4 _
-- nlnu i ii L II II Ill_

I II • l IIIII I



((MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC.
t

_#rA IIIOPAI|ON KNUO||N I_OMPAN¥

I IIii iiii II II nlll I iii i i|111 ii i I i i i i

CELLENANATIONSAHPLINGLOG

, PROOECT/SITENAHE: _.I/'_p'.,,,,-,_'./_ _,,, ,v,,_o,_

GRIDCOORDINATES: _-- -_5"_ ........

_r_.ld,._¢4." _,.," DATE TIME "FUNCTION PCl/gm COUNTEDDATESAMPLED:,_-_-_o
..,_.dr" COUNTEDCOUNTED BY TXMESAMPLED: ---

. DATESEALED: G._O
ELEVAT,ONMET _,'-1.,_.,_ //_._" _/7/,_ _ _ TIRE SEALED: ._'_-oo .
__.__.::,C_"DRY '7-/_-qO _ _ _ _ VET WEIGHT: ..-s-_ IUNEQUILIBP,ATED DATEOPENED' 7-_,_o _o

SAMPLEID: 6_-...¢...¢'-oo.:r"o ENANAT]ON_P,Z_ TIHE OPENED: I.,_-_ |

O_ DATERESEALED:_,0
IRS TH-230 69 TIHE RESEALED:

DRYWEIGHT: J-_ 2."

, ,,,1,, ill i , i i i L I ,,1 , , " ' '" ' ' " I
I

DATE TIHE FUNCTIONPCX/gm COUNTEDDATESAHPLED:_'-_-mo
, COUNTEDCOUNTED BY DATESEALED: 6-¢/-¥_

METWEIGHT: _r2 ,, !
ELEVATIONWET 7--I._-_'o _ .Z_g'S.'7 /2,_ ...._ DATEOPENED:_'-IJ'-_o

I

/__..G_:___'"DRY ?-/3-_0 _ _ /0,_' . __ TIHE OPENED: -<_"_

UNEQU]L]BRATED DATERESEALED:7-/?-'?_9 j
,_'v,,a,'._._.c_o.c-f ENANAT|ON.#,2_ TIHE RESEALED: I

DRYAlElGHT:RSOREVIEI_ TH-230 _'@" I
I, ii I iiiii i

_"____-_--_ATE TIHE FUNCTIONPCl/gm COUNTEDDATESAHPLED:
CO_ED BY DATESEALED: . I

METWE!GHT: I
ELEVATIONWET DATEOPENED:

,, DRY .... _ OPENED: , , l
UNEQU]LIBRATED DA_' 1

EHANATION TIHE RESEALED:__--_.
DRYWE!GHT:

RSOREVIEI_ TH-_30
,,I ,, ,,,, , '[

DATE Title FUNCTIONPCl/gm COUNTEDDATESAMPLED:
COUNTED BY DATESEALED:

METWE!GHT:
ELEVATIONMET DATEOPENED: ....

DRY _ TXHEOPENED: , __
UNEQUILIBRATEl) . RESEALED:.._.___

ENANATXON .ED:
I I _lll I I' I

DRYWE|GH1
RSOREVIEW TH-230 , __..______

• _ I ,,I I

II I II Ill I n , iii . I I I1332B xev NO. 1I

041es/eEALTH PHYSICS PROCEDURES eAoeNO. 01g-4 .....
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(_MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
"qi_#" A MORRI|ON KNUDS|N COMPANY

I II I I ........ I II I I IImll IIIII II IIIII I II --

CELL DIANATION SAHPLINGLOG

PROOECT/SITENAH[: U,O.,fTl_.P/6vw_/.f_,4J

aRIDCOORDINATES: T-_ ......
,p

DATE TXHE "FUNCTION PCi/gm COUNTED DATE $AHPLED: (¢:Z:._.._.
COUNTED COUNTED BY TIHE SAHPLED: -

• DATE SEALED: g,c.V_:.___Et..T,o.wrr ,-,,,-,o T,.ES,,,LED:
I/,_-/z, zS"" DRY '7-/3-'PL) _ _/., O,,(-t',. '_E'c<J WETMEIGItT: _/.,

UNEQU]LIBRATED DATE OPENED: 7_:/_-IP_
SAHPLEID: &,J/_/-$$-oe;53 EHANATION"_,07 TIHE OPENED: .__._'_

DATE RESEALED:_pO
RSOREVIEW TH-230 /. 0 TlPqERESEALED:

DRY WEIGHT:
i i i i n I i i i . i ii ill

; DATE TIRE FUNCTION PCi/gm COUNTED DATESAHPLED: .(t__-_.._
' COUNTED COUNTED BY DATESEALED: _...:_.-_o

WETWE]GHT: vK.._.,.._.
ELEVATION I_ET _./Z-_ _,... _ /,5" _ DATEOPENED: -/Z:Z._.__e

/2,_ DRY 7-/_:'_c _L _.7 D,7 ......_ TIHE OPENED: -.-'_-__
UNEQU]LIBRATED DATE RESEALED:.Z:.CT'_,_:_

_LJ,u-_-Oc>5"2 EHANA',iON d '_/ TIHE RESEALED:..Z3ZO.

DRY WEIGHT: _7RSOREVIEFt TH-230 _, & S_'_
in iin I i ii n n nu i ii Innnul II in _ ,

DATE TIHE FUNCTION PCl/gm COUNTED DATE SAHPLED: ___-__0
COUNTED COUNTED BY DATE SEALED: _:_,9

WET_EIGFtT: _ZZ_._..

ELEVATION WET 7"/2''_,/ZZ-._ " _ /,_ .___. DATE OPENED" ,-,z,,_/3,as'./3:_0 DRY ._ _ __7_.0 ' . _ TIHE OPENED: _-/__._,_
UNEQUIL]BRATED DATE RESEALED: 7./_ •

_,u-,%-o_'_ EHANATIOH_ TIHE RESEALED:_.L_Z__... ' , DRY WEIGHT: _?o.
ItSO REVIEt_ _ TH-230 /.

IL

*m.i.,_wmio _

i ii iiiii _ i i,| i i i

DATE TIHE FUNCTION PCl/gm COUNTED DATE SAHPLED: _,,-<_-_'o
COUNTED COUNTED BY DATE SEALED: _-V- .]_.

MET WE! GHT: _.__, 7

/,,._._.._" DRY .,;'7_ . /, O_ 1fINE OPENED: __J_.__':._._
UNEQUILIBRATED __.. -

• _¢k/_;- d_SS" _j ENANATION D,_' TIHEDATERESEALEo:RESEALED:_]..3_.37"_-r_

IBRYMEIGHT: .._._'J..
ItSO REVIEW TH-230 O .'_

• .

, ]

o412Sle EALTH PHYSICS PROCEDURES eAOe_u, o]o-4
lib n I I I I _ In III I I n n l ]



...e...,I, e. • _ .._.,./.,o4,. ,lmmlmlmm_BI"m g_.ii,,qunp-J-q, i0 o ,o,n,_l_. .. ,

l Qn

_'_MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
, _A leORRl|Okl KNUD||N ¢OkmANV

CELLE'TXO, S PLX.GLOG

PROJECT/SITENAHE: UA4T_ /,_V_,_'t.S_AJ

GRIDCOORDINATES: ,._".-"7 ,,,

•"" DATE TXNE "FUNCTION PCX/p COUNTEDDATE$AHPLED: _0
COUNTEDCOUNTED BY TIHE SAHPLED: -

. DATESEALED: _o

ELEVATIONWET _ _'_ /_7 ..__ TIHESEALED:_____._" DRY VETHEIGHT: .._ I
UNEQUILIDRATED DATEOPENED: __l_ I

SAHPLEID: Av,_-_'_-_:)_-& EPIANATION__ TIRE OPENED: _o

DATERESEALED: 90,,o, Evl T,.,30 Tl,, I,
DRYHEXGHT: ,,.T_3

I In innl ml i I I ii II n,,,nq i Ill II I I I mmUllm u uumuunl -- I

DATE TIRE FUNCTIONPCX/gm COUNTEDDATESAMPLED:
,COUNTED COUNTED BY DATESEALED:

HETHE| GHT: _'7'_

ELEVATIONHET 7-/Z'9_ _ _ _j__ ,5_'_J DATEOPENED: ._TjZ_'gd'
/3-/3,5" DRY _ ./_:?s'7- Zr.7_..o ....-,,, 5_<J T|HE OPENED:

UNEQUILIBRATED DATERESEALED_-,_
L.",U_-..TS"_"7 ERANATION_ TXHERESEALEDI

_____ DRYHEIGHT:RSOREVIEW TH-230 _
nnu -- i iin, I I Ill I I I ! II I L ,' I L I I lll I n

HETHE!GHT:

ELEVATION,WET _ _._ _ _ _ DATEOPENED: _9o/.3, S'-/_,S DRY ...... TIRE OPENED;

UNEQUILIBRATED DATERESEALED:_Po
L_,',4/-'._-_:_5"_ EPIANATION_ TIRE RESEALED:

DRYHEIGHT:RSOREVIEW TH-230 _ .
nun u inuun I UlI Ul I II I I | I I --

DATE TIRE FUNCTIONPCI/om COUNTEDDATESAMPLED:
COUNTEDCOUNTED BY DATESEALED: _oj

HErHEXGHT: _ -_

ELEVATION,,_.._.:._,,gETDRY __ _ ___/ DATEOPEN_DXTIREOPENED: _"'Z'-'_
• UNEQUILIBILATED .. DATERESEALED:_-,,..e-_

IDRYHEIGHT:
RSOREVIE_ TH-230 _/' ,,_ ' ,,

iiii _ ,,,, ,, ,... , __ ,, ,. , ............... - ......... --

i i i

1332B JnU_V'NO. ) i
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' ('; MK-FEROUSONCOMPANYCHEM-NUCLEA.SYSTEMS,INC._A MONRiION KNUDBIN COMPANY
i| iii i i i i i i ii i i i ill i ii - ,i -- i i _ - Hill i - i

CELL ENANATIONSAHPLINGLOG

IPRO_IECT/SI TE NAME: ..... _,";_..Y'-c',,P//_ga_.,c_',_'c=v,./
r_RID COORDINATES: _i i1= i ii ii i = ill

._ DATE TIME "FUNCTION POX/gin COUNTED DATE SAHPLED: _-/-_o
." COUNTED COUNTED BY TIME SAMPLED:

. DATE SEALED: _". _'-.,_

ELEVATION IdET _-I-_._., ,,?_= "_,2 _ _.__.__3._/ TIME SEALED:
_- _'..__ DRY 7-/3_/o ....1_OZ _ _ _ )lET WEIGHT: _._JIt=_E,,,

, UNEQUILIBRATED DATE OPENED: _"-/,_..,pr.
$AHPLE |D: _,c/-=c,'.oo_,o IDtANATION_ TIRE OPENED:

DATE RESEALED; "-_':d'_.__,_O" 'P°
RSOREVIEW TH-230 _ TIME RESEALED=

DRY WE) GHT:
111 - - i _ i il i i ii L IIIII __ Im II I Ill I , _ __. inlUUii

DATE TINE FUNCTION PCZ/gm COUNTED DATE SAHPLED: (_./-mo
COUNTED COUNTED BY DATE SEALED: __

MET WEIGHT: "7_
ELEVATION _ET ':_'-.4._ ,_,_ ./_/_./ ZZG3,5"" __,0 _Et._.) DATE OPENED: _'/,_-Yo

.._-,e'" DRY 7_ _ _ _ _ TIME OPENED:
UNEQU]L|BRATED DATE RESEALED:

_,'d,,'.3_-. _o .p.._ EMANATION_ TIME RESEALED:_Z.

DRY WEI GHT:
RSOREVIE_I TH-230 .... _ _

' ' DATE"' 'TIRE' | ;.,, ,, -"---'_ --'-'i"" ""-- ' ....... -_, ........ ............ :,,AMPLED:_____.

_UNTEI.. 7,_ _,_ _ • , , ,EALED=
_ e.,_,, s :IGHT: _ _ELEVATION WET ............ ,. "oPENED: -----_.

_ DRY ', " ' _PENED
UNEQUXLIBRATED ' " Ip_o4' .._.,.t,|=ear_ _,a_ o_ ".ESEALED::-----

EMANATId_ • ; .,£..__.'..._._ ".-. ";:', _.'ESEALED:.__._._
,' . .._'_,/',rO " ,: :IGHT: ._.___

.............. , ,=_ ,._........._. _pr,_m_m__, .. ,._,.,,..... .....

DATE TIME _ .r_l_l_T]_C:.'_..|?9_ ¢_ ,. ""_... [, . :_AHPLEDo____._
COUNTED ¢OUNTEO:;." .... . :' _ , ': r _ . " ' "" _ _ "' ' ' ' . P '_ _ E "_EALED: _.._..._

|i , ' ' ,. _.,,' ;'IGHT: _._.._. ,,.. ,,, ..._, .... .,-_.'_. _ • _;,,_, .. , ,,. , • .ELEVATION WET .... __._._.._lE .... . .,, ,_,,, .. _ ,, _ _1PENED. ___.._
_ DRY ,, _ , ....... ' 1'_. _PENED, .___._

.... ' UNEQUILIBRATED_.... "-'--'_,(_ ' : ". ,.. . :.. .,. L,, ' ,IESEALEO:_._.__
EHANAT| N _'-_ " TIRE RESEALED"_._.._.

: IISO REV.IEW _ .. TH-,3O _.__I_.EIGHT: _

i i iii i i i i i i i i ii i ill i iii I ii i i = iiii _

1332B I' _r.v _o. ]

o/zs/8 EALTI-I PHYSICS PROCEDURES eAoso. .....o]g- _
-- i nl

J i ui lill i . i _ __ ii g! ii ilnnnun I I Ill -- -- __ I NI _ i i



t

(MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC.
_k_e" & MORRI|ON KNUD||N ¢OMPAN¥

ii -- IIHIII - _ B = II I I Imll IIBI II I I II I ilmm II I
L__

CELL[IIANATIONSAHPLIN6LOG

PRO_ECT/SITENAHE: __,_. f,_'_._ .._.._,v/.,g,,_..,

liRID COORDINATES: , _:_" _ .. i L II

_,.-;.e'_,-,_,-,,,," _.,-" DATE TIHE "FUNCTION PCl/gm COUNTEDDATESAMPLED:_.-/-P,_
" .sT " COUNTEDCOUNTED BY TIRE SAHPLED:

. DATESEALED: &,¢,"-_
ELEVATIONWET :_'-,/-_-_ _" /_.,_V.c/ 2,1 _'r_. TIHE SEALED: /_-'0_,

. ,9" DAY '7'_ __ _ -./',(#i _ WETWEIGHT:.._"_
UNEQUILIBRATED _..._ DATEOPENED:_'/..'. je6

SAMPLEID:_'_,_-s.s'-.,o'a_1 EMANATION.D,"g-_ TIME OPENED: _,v="

DATERESEALED:_oRSOREV]Eti 11t-230 _.. TIME RESEALED:
DRYHE!6HT: _,_'_

_ -- i -- . i. i _ HI. ii i ii i , ,...,,., ,,.. ,,,, ,,....

DATE TIME FUNCTZONPCl/gm COUNTEDDATESAMPLED:_'-./.-P'@
COUNTEDCOUNTED BY DATESEALED:

WLTWEIGHT: I

=_-/_" DRY 7"_ _ __'V/,_. _/ _ TIHE OPENED: J__,*"_""

UNEQU]LIBRATED _ ..,l] DATERESEALED:_o I
_".,,,¢_--._...¢'.-_0(=-_. EI_NATION_ TIRE RESEALED:_ I

DRYWEIGHT: . _7 a'
RSOREVZEW_='_'/._ ....... TH-230

/,, !
__ _ _ ...... , , , ...... , ,....... |

DATE TIHE FUNCTIONPCl/gm COUNTEDDATESAHPLED: _

I

_D BY DATESEALED:HETtie!6HT: - I,
ELEVATIONtiET _ __ ...... DATEOPENED: __
._____ DRY TIME OPENED=

UNEQUILIB_Ti_D.... _ DATERESEALED:. " I
.EHANATION_ _ . _ESEALED: i -

DRY
RSOREVIEH _ _ . ....... 11tt-230 _ ""'"'_ f

DATE TIRE FUNCTIONPCl/gm COUNTEDDATESAHPLED: ,,
COUNTED BY DATESEALED: .....

ItET WEIGHT: .......
ELEVATIONtILT ...... DATEOPENED:__ f_mmlml_ml_mllmmm I III IIII I I Ilel I

_ DRY _ . _ _ .. TIHE OPENED: _
UNEQUl L!BRATED - RESEALED:

EHANATION......... _ TI
DRYWEIGHT:

RSOREV!_ _ TH-230,n __ _1

-- --- l| ,i i ii i _ _ i i H _ _ _1 _ _,11. i i= _111= i i i|11_ i

...................................... I''"°'............i '"
o4/2s/eHEALTH PHYSICS PROCEDURES ......0!9-4 .....
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/_'/_,,.,_,MK.FERGUSONCOMPANY CHEM-NUCLEAR SYSTEMS, INC.
q_A MORRIII_N KNUDSIN COIdPAN¥

CELLENANATIONSAMPLINGLOG

PROJECT/SITENAME: .................._ ....

GRIDCOORDINATES: .... _ ./d)

._',p'.--,e'._,,,_c_" _,,r- DATE TIHE "FUNCTION PCl/gm COUNTEDDATESAMPLED:<;__._:._o
_" COUNTEDCOUNTED BY TIHE SAMPLED:

. DATESEALED:

ELEVATIONI_ET _'oI._.,_ l/_._'_O 2__._ 5E_J TINESEALED: .i_.,_r.j..__...,'" DRY 7_ :,,_ ,-_. _ _ METWEIGHT: --_':_ :_
UNEQUILZBRATED DATEOPENED:7-i_._<_

SAMPLEID: _'g/-,-sf- ,_p6Jm EHANATIONP, 30 TIHE OPENED: _"
.,_ .., /, DATERESEALED:RSOREVIEW_ TH-230 0 q't TIHE RESEALED:

- / DRYMEIGHT: 8'
-- ill i i i i ii, i i , ,,,, ,,, ii ,,i ,ll,lll _ ii ii .... H

DATE TIME FUNCTIONPCl/gm COUNTEDDATESAMPLED:6-_-_,',
COUNTEDCOUNTED BY DATESEALED: __ .M

METMEIGHT: 6"_ "_
ELEVATIONMET _i._,. _ _ /_/.C,R _, 7 _ DATEOPENED:_"-,_;--_ I
/,_..>'--'t DRY "7"__ _Z_3", '/, TINE OPENED:

N
"7

UNEQUILIBRATED DATERESEALED:
_'//.,u'.3jr-<__," EHANATION_),L// TIHE RESEALED:

DRYI_E! GHT:

RSOREVIEW_ TH-230 /o_ ........
iiiii i il ill I i iiiii i 11 -- - - ii ii il ii i i BB -_

DATE TIHE FUNCTIONPCl/gm COUNTEDDATESAHPLED:_-.:'. _'_
COUNTEDCOUNTED BY DATESEALED: -._e..:._C:__,

_ _ _; 5G'_J_ DATEOPENED:•/*-,°-,'_' DRY _-j__ i15'/2,_ : c_ ._-g_ TIHE OPENED: --'-_'_"|
UNEQUILIBRATED DATERESEALED:__ ]_'_-_,..¢_. _._" EMANATION"_,7-_ TINE RESEALED:

' DRYIIEIGHT:RSOREVIEI,I TH-230 _/ .
ii _ i -_ inn , ,n I n I ._ ii ii iiii in ..... imml II , • _ lUlll i III --

. DATE TIHE FUNCTIONPCl/gm COUNTEDDATESAMPLED:._.:.__9_
COUNTEDCOUNTED BY DATESEALED: _#

__ .. .., __ METHE|GNT:
ELEVATIONMET _'-,,'._.:Z_ _ It,(,, _9,_) _G'_J DATEOPENED:_"/','" pa

UNEQUILTBRATED _,_ DATERESEALED:.'7-/_3"¥(J
_'_,_,-.¢._- <_o_,_ _ EIIANATION4_.ZY TIIIE RESEALED:

_' .. -, . I)RY WE! GHT:

o412sle_-IEALTHPHYSICS PROCEDURES le*-_-NO. 01g-4 _
am , nl _ i ,nn

d



Ai _,,_MK.FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC.
qlll_ A MORRIION KNUDIIN COMPANYl' ......

-- ,...... i i iiii i i iiii iii i i i i i

LOGCELL EHANATIONSAMPLING I

PROJECT/SITENAME:csMT,,_t//,..u_/5¢_,'¢/ I

6RI.cOO X.ATS:....7--/t .... I
: DATE TIHE " FUNCTIONPCl/gm COUNTEDDATESAMPLED: _-/-_'0 I

COUNTEDCOUNTED BY TIIIE SAMPLED: -- I,l L _ ill

- DATESEALED: _o
ELEVATIONMET "

' WET.EIGHT, _.__, O I
UNEQUILXBRATED DATE0PENEDz

SAMPLEXD:_vH-SS-0C_,7 EMANATION_ T/HE OPENED: _-

RSOREVIEW 114-230 ......a I TIHE RESEALED:
DRYWEIGHT: _,o

ii i .... IIH ii - i i i ii ii ll,nl r | i iii i i I

DATE TIME FUNCTYONPCl/gm COUNTEDDATESAHPLED:
COUNTEDCOUNTED BY DATESEALED:

METWE|GHT:
ELEVATIONMET 7-_2.9o IV?S_ __ S,_ _'.) DATEOPENED: - -

I - 7.' DRY "7-/t-'_'_) _ _ _ _ TIHE OPENED: J_-r'_-=--
UNEQU]LI_RATED DATERESEALED:-;-/3-'fd

(_u_-$g-ool.6' EMANATIOND,/._ TIME RESEALED._

, DRYHEIGHT:RSOREVIEW/ TH-230 3.0 .....
i i1.., i, .,i . i i Ill I I.

DATE TIHE FUNCTIONPCl/gm COUNTEDDATESAHPLED:_-/;'_O
COUNTEDCOUNTED BY DATESEALED: _._._o

METHEIGHT, _ e
ELEVATIONMET _C).__ _ .___._ __ DATEOPEHED:7. - 3' DRY TIHE OPENED: J_-_'._"

6UNEQU|LIBRATED DATERESEALED"/_o
u_-SS-_/ef EHANATION_ TIHE RESEALED:

RSOREV]E_-'_ TH-230 ._./ DRYHEIGHT:
-- HUll -- I -- I Ill I nI -- --

DATE TTHE FUNCTIONPCI/g, COUNTEDDATESAMPLED:_0
COUNTEDCOUNTED BY DATESEALED:

WETWE!GHT: b.=__

_-q' DRY _ _ TIHE OPENED:.-_-_

UNEQUILIBRATED DATERESEALED:_06o_-$S-£)_0 IDIANATION_0.,'_/ TIHE RESEALED:

DRYWEIGHT:esoREVXra TH-230 ...._e_....
: j inn - i i . . iin i L i ii i I

• i i|1 i i i ilnln Jill i i ii i nil iiii i I

I -04/25/8 LTH PHYSICS PROCEDURES eAoeNO. 019-4
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ee

MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC.
A liiORRIION KNUDIL|N COIIPANY

CELLEMANATIONSAMPLINGLOG

PROJECT/SITENAME: tJ,Mr,,pR/_'u,4,'A,,',,..T_,'J

ltttlDCOORDINATES".. 7"/[ ......
,.J

al,

DATE TIHE "FUNCTION PCl/gm COUNTEDDATESAMPLED:G-/-9O
COUNTEDCOUNTED BY TIHE SAMPLED: --

. DATESEALED:

DRY METHEIGHT:
UNEQUILIBRATED DATEOPENED: T';_"F_

SAMPLEID: bo,V-_" ¢,_"xI EKANATIONl)._L) TIME OPENED: ..."._:'.,,'p"
DATERESEALED:RSOREVIEW_ TH-230 ./30 TIME RESEALED:
DRYWEIGHT: G,"7

. DATE TIME FUNCTIONPCl/gm COUNTEDDATESAMPLED:.._.._.._.
COUNTED BY DATESEALED: _ _

WETWEIGHT:
ELEVATIONMET _ . DATEOPENED:

DRY TIME OPENED:
UNEOUILIBRATEI3"'-"-"- " DATERESEALED:"

E.U,ANATION' . ..... TIME RESEALED:......
WE1GHT:

RSOREVIEW _ TH-230_ ii _ _ ii ] ii ii i __
o

DATE TIME FUNCTIONPCl/gm COUNTEDDATESAMPLED:,.
JNTEDCOUNTED BY DATESEALED: i ii

METMEIGHT:
ELEVATIONMET _ _ .... ' DATEOPENED: ___..__ ,
_ DRY _ TIME OPENED: j i

- UNEQUILIBRAT[D .... DATERESEALED:_
E)IANATION TIME RESEALED:. _ ill t

|
RSOREVIEk/ TH-230LIH ill -- I |l tit

DATE TIME FUNCTIONPCl/gm COUNTEDDATESAMPLED:
COUNTEDCOUNTED BY DATESEALED: .....

METMEIGHT:
ELEVATIONMET ........ DATEOPENED: .
.............._ DRY ......... TIME OPENED: .__.... _

UNEQUILIBRATED DATERESEALED:..._._.__
• EMANATION, TIME RESEALED:__.__

IBRYMEI GHT: ___...._
lSO REVIEI,I _ ,.... TH-230

u ill iii i

['hey,o.1332B I
,, i ii

o412sle-IEALTHPHYSICS PROCEDURES le.o,,, ,NO',,019"4_
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' ('_MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC.
'_,,r II liIOllllllIOtl lUlUOlllil ¢OlillAN V

---- I I II II I I I I! IIII I III II II II Ill i --_ i lUll

o

, CELLEMANATIONSAIIIpLZNliLOG

PROJECT/SITEN/tHE: u_'rie#4 ,I gu_t_.e_

GRIDCOORDINATES: 7"-/2.
i i ii _ lilt: __ I II I __

DATE TIHE "FUNCTION PCl/gm COUNTEDDATESAIIPLED:_o
COUNTEDCOUNTED BY TIME SAMPLED:_ -

- DATESEALED= _o

_ DRY _-/_-_'0 /¢/5:_' i/It/. METIIEIGHT:
UNEQUiLiBRATED DATEOPENED: Z:/..!:_

SAMPLEID: 6uxJ-$$-_TZ [IIANATiON_ TIIIE OPENED: .._-,,_"

,,_,..,j. _ DATERESEALED:_
RSOREVIEW .. TH-230 ....../l/ .... TIIIE RESEALED:

" DRYIIEIGHT:

EL[rATIONWrt 7-t_-fo (_/e/8.. Zq.ff' DATEOP[N[D: ;,-,_-
/-t,___' DRY 7-/3.-"_b _ ' _/,_. . Till[ OPENED: -"_**i_,

UNEQUILiBRATED DATERESEALED:_w_-_. _:_3 EHANATION_ TIIIE RESEALED:

DRYWEIGHT:RSOREVIEI,I TH-230 // ,,,
ii Jl i

-- lUllI ii i i iii i i i iiiii i ii lli iii iii i

DATE T]lt/ FUNCTIONPCi/gnl COUNTEDDATESAItPLED:
COUNTEDCOUNTED BY DATESEALED:

METiIE]6HT: i__ '_

Z...ZS"Z.;;_"DRY _ _ _ -/0_ _ TlllE OPENED= _-,"-'_
UNEQUILIB_TED DATERESEALED:

_,u-,_-_eT_ EIIANATION_ Till[ RESEALED:/'_/#./

IISOREVIEW_ TH-230 /-" 7 D_YIIEIGHT: ...._ ....
___ ',, i,,i ,, ii, HiHI i, i ,

_'-f, lJt_D COUNTED BY DATESEALED:
........ _ METWEIGHT: '".

DATEOPENED: .........
.... ....._ DRY _ ........ '' ........__ _ - TIIIE OPENED:

DATERESEALED: --
SEALED:.. i"

--- ......,so ,Evi_a_. .................." . _.i3o ...................

1332B t 1 Inev NO. _.| ,, _04/25/B EALTH PHYSICS PROCEDURES r,oe No, olg-4



• AMK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_A MoIqlqllON KNUDS|N COMPANY

-- ii
ii i ui i i m i i --

CELLEI_T|ON SAI,IPLtNGLOG

PROaECT/SZTENANE: __I_iTR_ /_,_I.S_/L.)

GRIDCOORDINATES:. "_"-/3

... DATE TIME " FUNCTIONPCl/gm COUNTEDBATESAMPLED:__,-/-_
COUNTEDCOUNTED BY TIME SAHPLED: --

DATESEALED: ._#

DRY 77, q WETWEIGHT: __--
UHEQUILIBKATEO DATEOPENED: __

SAMPLE]D: _;_-__S--G_,& EI_ATION _)._/ TIME OPENED:

._ DATERESEALED:7-..._Z._-_'0RSOREVIEW TH-230 _ TIME RESEALED: ,_..,_"
DRYHEIGHT: _'5"3

Ull ii i i | ., Hll iii iii .__ i ,,,, , , ,, ii i i ii i i i iii ii ii

DATE TIHE FUNCTIONPCZ/gm COUNTEDDATESAMPLED:-_0
COUNTEDCOUNTED BY DATESEALED:

" METWE1GHT:
ELEVATIONI_ET 7-/Z-_0 0_/'_ _ 3',_ ..T_,_.,' DATEOPENED: --_-./2,-_;),_
._ DRY 7-/'_-_'c) _ _ 3,D _ TIME OPENED: __

UNEQU]LIBILATED DATERESEALED:_..._
_U/,_-_"_7 EHANAT]ON_,/_ TIME RESEALED:. ¢,_,_3"

_ .," DRYUE]GHT: _ ,_v'_/

RSOREY]EM.._7____...._ TH-230 /_
.i i , i| , . .. _ ,| i , , . ,, ,,,i.i i i

DATE TIHE FUNCTIONPCI/gm COUNTEDDATESAMPLED:__
COUNTEDCOUNTED BY DATESEAL_.D: _#

HET tIE!GHT:

ELEVAT]ONWET 7-/Z-'_ _"87g_ ZZ'iI_,3 __,_/,3, _ DATEOPENED: ?-IZ-g,70

Z.-_-._L_" DRY "7-"/:'_D _ _ _ _ T|NE OPENED: ____0UNEQU]L]BRATED DATERESEALED:
6_/J-.5_-c_:_ EI_NAT|ON _),_ TIRE RESEALED:_;'_.,_"

DRYklE]GHT:
ItSOREV]E_ 11t-230 _

DATE TIHE FUNCTIONPCl/gm COUNTEDDATESAHPLED: £,,../-_O
COUNTEDCOUNTED BY DATESEALED: _-.'_;)_9

VETWElGHT: ._'-,_a'.7

ELEVATION,ET ';_',_"_ _ __ .__,, _ DATEOPENED: __-._ DRY _ TIME OPENED;
UNEQUILIBP.ATED - DATERESEALED:_'7./3"q_

4_,o-,.TS-__' ElaTION .__ TIRE RESEALED: _&/:_"

__ DRYWE|GHT:
RS0REVI_ TH-230 /._" '

, .., , ' _ , ,,, ,- ,, m,, i i i ,ran i

i ii • i

-'-'-|332B nl i iiiii i iiii inn __ IIII I II / _V _Oe 1! ........

P I ....o412Sle EALTH PHYSICS PROCEDURES e,oE NO. 019-4
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(MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.' AMORRIIION KNUD$|N COMPANY

i i ii ii i i ii imml

I* CELL [MANATIONSAHPLINGLOG

PRO,)ECT/SITEHAllE: _"f_,_.r",._ _ _,,¢,,,¢,,'._o,_
I

GRID COORDINATES: _"'- _,._

DATE TIHE " FUNCTION PCI/gm COUNTED DATE SAHPLED: _'.,,,_/._'_
" COUNTED COUNTED BY TIHE SAHPLED: -

. DATE SEALED:
ELEVATION blET _'.,,_',,,_/'_' 0_" 2_,_7/,7 _,e .S_'_./ TXHE SEALED: .t_-_.o
_-'- _" DRY ?_ _ Z3_,_, 3,'7 '_,¢,,) IIET HEIGHT: _7_._

UNEQUZLIBRATED ..... DATE OPENED: _.,_.../_',_
SAHPLEID: _.3_-_c)/o IDIANATION D,I_ TIHE OPENED: -.-_

*' DATE RESEALED:-._.:_-_.__oRSOREV]EW TH-230 /'7 TIHE RES[ALED:
DRY HE] GHT: 6,

k ii i !,,,, ,,,,,,, i ,,,,,

_DATE TIHE FUNCT]ON PC]/gm COUNTED DATESAHPLED: ......

BY DATESEALED:
WETlifE! GHT: , ,

ELEVAT|ON WET DATEOPENED:
DRY _ T]HE OPENED:
UNEQLI]LXBRATED _ DATERESEALED:

EI_NATJON , _ TIHE RESEALED:

RSOREV]EM TH-230

_DATE TIHE FUNCTION PC]/gm COUNTED DATE SAHPLED:

NTED BY DATESEALED:WETHE!GHT:
ELEVAT]ON I_ET DATEOPENED:

DRY *_ TIHE OPENED:
UNECiUIL]BRATED _ DATERESEALED:

EHANAT]ON _ TtHE RESEALED:
_rHl_ uc 1 ('.I.IT •

RSO REVIEW ,, TH-230 "" '_'__

DATE T]HE FUNCTXON PC]/gm COUNTED DATESAHPLED:

_ ¢.,Q___NTED BY DATESEALED:tlET HEIGHT:
ELEVAT]ON MET . DATEOPENED:

DRY _ TIHE OPENED:
UHEQU]L]BRATED _ DATEkESEALED:

EHANAT]ON__. _ TIME RESEALED:
-'Dtt_..b_) GHT: " ,,

IItSOREVIEW TH-230 _ _'.--....._. _

in

]3326 iX[V No. ] .041zsleHEALTH PHYSICS PROCEDURES r,oE No. o]9-4



(MK.FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS,INC.
_A MORRIIOIM KNUD$|N COlldPAN¥

CELL ENANATIONSAMPLINGLOG

PROJECT/SITENAME: U,,.,/rR,,4 /6_,_x,,j.s_,,_

GRID COORDINATES: 7"-/.._ ............
f.

DATE TTHE "FUNCTION PCI/gm COUNTED DATE SAHPLED: _-'V-.?e
COUNTED COUNTED BY TIRE SAHPLED: -.-

•- DATE SEALED: &-,_-
ELEVATION WET "_-/,_'-_'0 /_5"7" g/78.8 /,C,,,. _ T]HE SEALED: f..................._-,_,_

D-./" DRY --" _ _" _ "--'.... 'WET WEI GIlT:
UNEQU]LIBRATED _ DATE OPENED: _-/.,_- _'o

SAMPLE|D: /,u,v-..T$-_:_o75" EMANATIONL_" TIRE OPENED: ....t.._--_-_-

DATE RESEALED:.._

RSOREV]EW _ " TH-230 _ _.0 TIRE RESEALED: ---.--

..... _,_..._,_, ..... DRY WEIGHT:

DATE T]HE FUNCTION PCI/gm COUNTED DATE SAHPLED: d-'_,9
' COUNTED COUNTED BY DATE SEALED: _.-_._o

WET WE]GHT: _ _8
ELEVATION WET ---/.,_-,o _ _5"&"7,,'7 0,7' _ DATE OPENED: "_,'-1..a,.,o

I-/,?' DRY _-"_3-_o _ _ _ _ TIRE OPENED: _,:s"_-"

UNEQUILIBRATED DATERESEALED:__.__
_'_,,,,v.._-.._- _;_ ENANATION.-.D,_ TIME RESEALED:

DRY HEIGHT:RSOREVIEl,/ TH-230

DATE T]HE FUNCTION PC]/gm COUNTED DATE SAHPLED: .
NTED COUNTED BY DATE SEALED:

_ET WE!GHT:
ELEVATION WET ........ DATE OPENED: ....

DRY _ . TIRE OPENED:
UNEQUILIDR.ATED DATE RESEALED:

ENANATION. . TIRE RESEALED:

RSOREVIEI_ ........... TH-230

DATE TIRE FUNCTION PC_/gm COUNTED DATE SAHPLED: ....
COUNTED BY DATE SEALED:

WET WEIGHT: _ , _
ELEVATION WET _ DATE OPENED:
_ . DRY ............... 'I|ME OPENED:

UNEQUILIBRATED DATE RESEALED:
• ENANATION_ IRE RESEALED" _

ItSO REVI El,/ ......... TH-230
i |_

1332B ImE'vNo. 1 ,

o412s/eHEALTHPHYSICS PROCEDURES le,oe 0]9-4



• ° .D

(_MK.FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
'_t_lpf A MORIiIIION KNUDS|N ¢OMPAIM¥

f*

t c l.tTlO. SMP,.I,LOG I
., PRO3ECT/SITENAHE: _,,",,,_,,",_,,_/_'U,c_,_='o,_,

GRIDCOORDXNATES: 7-- /_" i

. DATE TXHE "FUNCTION PCI/oai COUNTEDDATESAHPLED:6:"-,./.Pg,
- COUNTEDCOUNTED BY TIHE SAHPLED:_ --- I• DATESEALED: _,¥,fo

[LEVATXONltET _'-/,a- ,_ _" .jZ._t _ _ TIHE SEALED: -,_-,_oo -/' DRY ?-/3'qO _y'._.=] kilt HEIGHT: ..._-_,',,.'._q
UNEQUILIBRATED DATEOPENED:_'-/.,.a'..,P,_ I

SAHPLE|D: 6u,u-SS-4Po// EMANATION_ TIHE OPENED: .<..,r"_
DATERESEALED:_,9o

RSOREVIEH'____ TH-,30 _c) TIHE RESEALED:_/_.

DRY HEIGHT: .._.._
i|i |ii

D^TE TIHE FUNCTIONPCZ/gm COUNTEDDATESAHPLED:d"-/. po
COUNTEDCOUNTED BY DATESEALED: _-,,/-,_o

. METME!GHT: .-._"__:. _,-

ELEVATIONMET __ _'3C_,, _ .____, .__T DATEOPENED:_"" "_'/- _ " DRY _ . _ TIHE OPENED: _..._'J,_
UNEQU]L]DRATED DATERESEALED:_0

bv,_-SS-_/2. EHANATION0.'2._ TIHE RESEALED:O_'/.T"

DRYHE1GHT:
RSOREVIEH TH-230 /o._.

DATE TIPIE FUNCT]ONPCI/gm COUNTEDDATESAHPLED:_c'..,.<._
COUNTEDCOUNTED BY DATESEALED: _-¥-_e .

METHEi GHT: .='__

ELEVATIONMET ="_-_-_t_ .__ ]_P_,,_, 2._ _") DATEOPENED:_-_._._lk__- _ " DRY 7-/_-._.0 ,..-u.,,, _ _ ...... ,_,,<) TIRE OPENED: _...r,eo
UNEQUILtBRATED DATERESEALED:__

6u_u-._-oo/3 EMANATION_.(J TIHE RESEALED: o_t:5"

DRYIdEXGHT:RSOREV]EH TI11-230 '_6" ...

DATE TIHE FUNCT]ONPCl/gm COUNTEDDATESAHPLED:_'../-....,m_
COUNTEDCOUNTED BY DATESEALED: &-V-F_

METHEXGHT: _ =/. _*
ELEVATIONVET _'-,'-'-m_" _ _ _.2. _ _ DATEOPENED:_'_,_" P_

DRY 7"-/-._-:_- _ , _/'_ /' O _ J..<':_oTIME OPENED:
UNEQU]LIBRATED _ , DATERESEALED_-/5._'_

DRYMEXGHT:tRSOREVlEW TH 230 _'0.4" --

1332B i_l[v No. ] _
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MK-FERGUSONCOMPANY CHEM-NUCLEAR SYSTEMS, INC.A MOMRIION KNUDSEN COMPANY

III _ II IIII I III IIIIIII II II I I ........ _- - III ................... i, i ................. iiii i

i t

CELLEHANATION$AHPLIN6LOG

PROJECT/SITEMARE: l,",'_.,',,,",e,,,'/¢r,v,,.,,,.,'._,v
I

GRIDCOORDINATES: .-_:'-_-',"' o
II III ] I II I
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COUNTEDCOUNTED BY DATESEALEDz G-_'P_

METliEl Grit: 6 .' _'. 3'

ELEVATIONMET _'._,._-_ _ .__ .__ _'_ DATEOPENED:"_'-.,'_-_5:_._-,.g." DRY ?_ . - ._e",v._,TIHE OPENED: ._,..5-_
UNEQUILIDRATED DATERESEALEO:-.._d

o" ++',,.'-.._.. - o+_ .m,i EIMHATION_ TIHE RESEALED:
DRYHEIGHT:

IISO REVIEW_ TH-230 .. _.
r

III _ .- I II I I I ii IIII IIIII III [IIII II I II II J IIIIII _ +

DATE TIHE FUNCTIONPCl/gm COUNTEDDATESAHPLED_.......

BY DATESEALED:METlIE1GHT: ...........
ELEVATIONMET _ DATEOPENED,
- DRY __ -i--...... ..... TIHE OPENED: ----

.......... UNEQUILIB_TEO............ -_------...._ DATERESEALED:
i)4ANAT]ON........ _$EALEO,

troy
.s0 nv] ..... t..so ......

I II I I iiiii . iii I I I I I • _ L i I I

t
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1

ACOMPANY CHEM-NUCLEAR SYSTEMS INC.
_e_ e"A (id_)/i/lltOW ItNUI,,tlIN COMPANY t

ii _ i _ i iii ........... i j ..... ] r,, , i ,r, , ,, "_ I QI.I] ............... ,,, , r ,I, ,H H| " IIII I I IIII "

!
CELL EHANATIONSAHPLINGL0Q

PR0,)ECT/$1TENAHE: (//"_,._.+...r"..w'..,_/..,..v,¢..,,_._ ,,v
4

GRID COOP,I)IIIATES: .... ,_- _,,_i i i ii iiiiii i i lJ

•: DATE TINE " FUNCTION POX/gin COUNTED DATE SAHPL_II: .._-3/-Po
COUNTED COUNTED BY TINE SAHPI.EU: ---

• DATE SEAL(I): _,4/'90

ELEVATION WET _-1,,,_- _ _2'P • ...._,_,i_,_ /+,'7 ._ _'_ TINE SEALEU: -'..+-:o
0-,/+, DRY __ _++ - ,&'73,_ O' 9 i _ METMEIOIIT, ,._":.._'e.w',:IUNEQUILIDRATED DATE OPENED: _.p,,'_.yO

SAHPLEID: 6,P,,u'._'..<'.,,o,.+_ EIq,ANATION_ TIHE OPEN(I): ..:".5"so

.._ DATE RESEAL£1):_'/3"f_
RSOREVIEI,I TI1-230 _ _P.3I TIHE RESEALED:._9,¢:,2.

DRY MEIGIIT: ,__
........

DATE TIHE FUNCTION PCl/gm COUNTED DATE'SANI'I.£1):.-<'.-.._/.,9_
COUNTED COUNTED BY DATE SEALED: &-,+-,/-'Pd

' BET MEIGIIT: aS...__9

ELEVATION t,IET :_"_,,_-_1:_ _'_ _ _]_... $,+"t.tJ DATE OPENED: _,.:__,.a.,_
,/,,'.,,..P, DRY 7_ _ _ _ _ TIHE OPENED: __..-¢".='o

UNEQUIL|BRATED DATE RESEALED:.7",,"J"J;b
o'g,"."-.+._-.-_,,_.,= J EHANATION_ TIHE RESEAL.ED:_ e:>DbZ.

DAY MEIGIIT: .._,,,_,,]
ItSO REVIEW TII-230 _ .

...... "- ......... + iii i i iiiiiii i i i iii_i i ii ..... i itll i llll _ iiii , 4i1_I .

DATE TINE FUNCTION PCl/gm COUNTED DATE SAHPLED:._'-_,/- ._k'.
COUNTED COUNTED BY DATE SEAL(D: _,."'V"_

MET MEIGilT: ..-._-.._,"/',,/

ELEVATION MET :p'. t.,,_- _ _ _..,.*"_2. /' _ _ DATEOPEHEI): '2-,,+Z-'PO
,,__'_,:F." DRY _ ,-_-._+ _ ..--"]_,7", _ TIME OPENED: .._._.:leo

UNE()UIL|BRATEO DATE RESEALEO:?-/_,,,,/1_
6_,_- SS- o0z,/,,' EHANATION+_._, TINE RESEAL[I): "'¢>P_Z.

DRY lIEIGIiX: .",_'_RSOREVIEM TII-230 _++/,/ ....

DATE TIHE FUNCTION PCl/gm COUNTED DATE SAHPLED: _.
:OUNTED BY DATE SEALED:

MET MEI GIlT:
ELEVATION MET .......... _ DATEOPENEI): ..
....... DRY ...... TINE OPEHEI): .

UNEQUILII)"RATEO_; + + '...... IIESEALED:..
EHANATl ON TI N .

DRY MEIGtlT: t,m.,

RSO REVIEM_ _ _..... TI1-230
i iiiiiiii i l i iu i II lllllll J II _ t I Itl,ll lit, ..... ! I tl ml • .1*

, ._--+.m. *
_+I II I II IIII .......... !..... _ ......... + , II n t I I IIII .... III III

1332D I. e:.v N-. I
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' @MK'FERGUSON COMPANY CI'IEM'NUCLEAR SYSTEMSt INC. _A Id@Rllii|(,d)N KNUUIJ|N COIdPAN_/
ll|l ii i

ii i

!
CELL [HAHATION SAHPLIflGLOG

PROJECT/SITENAHE: _.-"_,,v/6"g.,',<,',_/._o,,<.,"

GRID COORDINATES: '_- _3

: DATE TIME " FUNCTION PCl/gm COUNTED DATE SAHPLED:-_'-_'/._'o
COUNTED COUNTED BY TIME SAMPIEI): . ---

• DATE SEALEI): _,-'W'-C'b
ELEVATION WET '=_'--t.,_. _'o d_4S" 7_/,/ /, 7 ._'t._ TIME SEALED: /._'_',
_o-/" DRY '7.-/3"'7_ /_c/g _ '/, _ :SE/,,_ MET MEIGIIT: _'._./

UNEQU/L)DI{ATED DATE OPENED: _-_.,_- :9,_
SAHPLE]D: ,_'+a,,,'-_._-_o,.P.<" EHANATION ._>,lq TIME OPENED: i.,_:._._o

_Ajrf_ DATE RESEALE,):Z-_-,o
RSOREV|EW_l_ p,_ TII-230 /. a/ TIME RESEALED: o_'_'8DRY MEIGIIT: -3,58

DATE TIHE FUNCT]ON PCI/um COUNTED D,'XTESANPLEI):-_"..._/- ,_o
COUNTED COUNTED BY DATE SEALED: _i'_-90

" MET MEIGIIT: e_,,:"._. -.','_

ELEVAT]OH WET _'-1.._.J"c, 0'_{,_, __ _.f _ DATEOPENEO:---..._._,.._-_:_I.-,,_" DRY ?--_ /C_+/ .. _9, TIHE OPENED: .,I_-:_o
UNEQU]L]DRATED DATE RESEALED:7-/__-_,_

_'_,,_- _.._. _c_ _ _ EHANAT]ON- 0. _ TIME RESEALELI: C>_'_,_
_ ._' DRY ME|GIlT: :l,,e_ (+,oZ.,so ,.,, ..

/

_CoOATE TIME FUNCTION PCI/gm COUNTED DATE SAHPLED: ..

BY DATE SEALED:MET MEIGIIT:
WETELEVATION DATE OPEflEI): -

TIHE OPENED: -
DRY _"'_ "_D : ".._UNEQU]L] DILATED

EI'I,ANAT]0N TIHE RESEAL[_
DflY ME|GIlT:

RSOREY] EH TII- 230

DATE T]HE FUNCTION PC]/gm COUNTED DATE SAHPLED: _

D BY DATE SEALED: _.MET ME]GIlT:
ELEVATION MET DATE OPENED: _

DRY _ TIHE OPENED:

" UNEQUILIDRATED . _ " DATE RESEALED:-"_.
EHAHATIOX+_ _"'-,......,.T..LHERESEALED:--

RSO REVIEW........... TII-230 .......... DR__r"_'_-ts'._eT"

..... iHEV Nil.

]332D ]
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.... MK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
'qi_e" A IIORRIION KNUD|IN COMPANY

i iii i iii i

CELL DIANATIONSAMPLINGLOG J
, PROJECT/SITENAHE: /JMT_,_ /gw',C,'_,,_<_,U...

GRIDCOORDINATES:__ 7" 2_ ,, I

" DATE T|PIE "FUNCTION PCI/gm COUNTEDDATE$AJqPLED:_,_
" COUNTEDCOUNTED BY TIHE SAMPLED:_ I

" DATESEALED:
ELEVATIONMET 7-/Z-fO ._._ " /_V_ 3 ,/, jP _ TXHESEALED:
D- I ' DRY _ /__T'_, _ /,_ _ NETHEIGHT: _ I

UNEQUILIBILATED _ DATEOPENED: __
SAMPLE|D: _A/-_T-_27 EMANATION_ TItlE OPENED:

DATERESEALED:__- ,_
RSOREVIL_ TH-230 . /._ TIHERESEALED:

DRYMEIGHT: _-V3"
|it i , i i i i

DATE TIHE FUNCTIONPCI/gm COUNTEDDATESAMPLED:,,__.T/_._
COUNTEDCOUNTED BY DATESEALED: .gz_._.:_'_

' WETMEIGIlT: _'e'_9' _
ELEVATIONMET _ .._..,P..,___ _ _ DATEOPENED:/ - 2 ' DRY _ TIHE OPENED: __Z,,___o

UNEQU]L]BRATEO DATERESEALED-_.2__- _
_,u,'V-..CS-dP_Z'_' E]qANATION_ TIHE RESEALEDI

RSOREVIEM ""_ TH-230 /. _ DRYME]GHT: ...
i

itt

DATE TIME FUNCTIONPCl/gm COUNTED.DATESAJqPLED:.5"::U-_
COUNTEDCOUNTED BY DATESEALED: _0

METMEIGHT: ../_,__p_ELEVATIONWET "7-/Z-'_,_ /_IeZ .,.3gF,Z _. 6 DATEOPENED:

_....._.... ,..EO,E,.:.,.DATERESEALED:.Z:L,[_

' _,_-..T_-_Z'_ ....,. EHANATION_ TIHE RESEALED:
RSOREV,EM________.____ TH-230 , _.7 DRYWE]G_IT: |

I t tt

IY DATESEALED:
___._TED METMEIGHT:

DATEOPENED:
DRY .... _ T]HE OPENED:

• ILINEQU]LIBI_TEO _ DATERESEALED:....
DiANATION_ -_..TIHE RESEALED:

_GHT:GHT: .
RSOREV]EM ...... TH-230 .... '-_._

,

]3'32e ....... imev No. 1 _
o4/zs/egHEALTHPHYSICS PROCEDURES le*oe NO. 01g-4
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I ,NoA• ,,_.=,,.MK.FERGUSONCOMPANY CHEM-NUCLEAR SYSTEMS,
A MO#1MIION KNUD|IIM COMPANY

i ii iii I

CELL EHANATiON$AHPLIN6LOG

PROJECT/SITENAHE: l

lIRID COORD%NATES: 7" 2 5"" t
!

DATE TIHE "FUNCTION PC%/gmCOUNTEDDATESAMPLED:_gd '
" COUNTEDCOUNTED BY TIME SAHPLED: ---- i

• DATESEALED _..:._o
ELEVAT%ONWET 7./Z..g,?_ /_o._ "_ ._,_t _ TIHE SEALEDI
D-/' DRY _ _ _ _ ..3¢_J WETWEIGHT:

UNEQU|LIBRATED DATEOPENED: Z:Z.¢.:._
SAHPLEID: _u,t,,-'_<;-_/') EIC_ATZON _,3_,/ TIHE OPENED: __

DATERESEALED:_9o
RSOREVIEW TH-230 _ TIME RESEALED:

DRYWEIGHT: 52_'
i i ii i i I B i IIIl

.ou.,= 0u.,.0 .,
, WETWE! GHT:

ELEVAT]ONWET 7-/Z.-')'_9 /_// _ /./ _ DATEOPENED: _9,_
• ] -2' DRY _ ///_/ _ /,d, .__ TIHE OPENED:

UNEQU%L]BRATED DATERESEALED:7-/_--_'0
(.>U_-'-5._-_3 / EHANAT]ON_ TIME RESEALED: _?/_""

DRYHE1GilT:
RSOREV%EI_ TH-230 /., 2 .

i i i H iH imml i ,,,,

DATE T%HE FUNCTIONPCl/gm COUNTED.DATESAMPLED:,_"-37"_)
COUNTEDCOUNTED BY DATESEALED: _,-g,,'-_P,9

METWE! GHT: _'_z_
"7.- 3 ' DRY '7-/_-')'_ ...],' ._ T|HE OPENED: /,'T:_o

UNEOU%LIBRATEO " DATERESEALED:..Z_,_
_UAJ'-',_5-OC_"32.. EKANATION_ TIME RESEALED:

DRYklEIGHT: _,,]-4"4ItSOItEVIEW TH-230 o. 1_

DATE TIME FUNCTIOH,el/gin COUNTEDDATESAlqPLED: .....
_'_D COUNTED BY DATESEALED. .

HETHE1GHT:
ELEVAT]ONMET _ . . DATEOPENED:

DRY _ TIME OPENED:. .: UNEQU]LIBRATED _ DATERESEALED.
ERANATION _"_IHE RESEALED:_

. DX'P4CI_HT:ISO REVIEW..... TH 230 .. '
i

ii

1332B ' _l_v NO. I
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• •

k

A/-' I IMK-FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS INC.
'qlll_#r A IMORHIIf, INkl KNUU|EN ¢OIdPAN¥ t

i, i ii iii ii ii i i _ m -_i..e_ _.,

1
CELL EMANATIONSAHPLINGLOG

PROJECT/SITENAHE: __ ,_":."3'3'.._",._'.,_,/_c,.',¢,'.,¢,"/J_,,c,,'

GRID CO01IDIIUATES: _ _"'- _ i

q

" DATE TIHE " FUNCTION PCl/gm COUNTED DATE SAI4PLEf):._'-3/-p_
COUNTED COUNTED BY TIHE SAHPI.ru: .

- DATE SEAL[I): _-_- _
ELEVATION WET 7"../,.,_. 9g', _.__- _"dZ,_ 0,_ 5_"e,c.) TIME SEALEU: .___--oo

o-,,'" DRY 7_ _ _ -_,.5" _¢..,_ MET WEIGIIT: d'sae._-'_
........ UNEQUIL]DI(ATED DATE OPENCD: _.._.,,'- J'g

5AHPLE ID: o':",_..,¢,,-g.,-_c.,3_ EHANATION_ TIHE OPENED: J-'_._

DATE RESEALEI):Z-/._-90#
RSOREVIEi/ TII-230 _ Tilde RESEALED:Jj/,,,_"

DRY 51EIGIIT: toS'_
,, i .i ill

DATE TIHE FUNCTION PCl/gm COUNTED DATE SAHPLEI): _'--,.a'j. 3,_
COUNTED COUNTED BY BATE SEALED: _,-._-_9j,

' WETWEI GIlT: _"_-_6. ='-'5"_
ELEVATION WET _"/.._-_ /OZ_/ _Rgg,,'_ _ /,0 <;_._ DATEOPENED: ;-.-.<,.?..,e_p

/- -_ " DRY 7-/3-Pc, //z_ _Z/. _ 0,_ __ TIHE OPENED: ._,,_.'_0
UNEQUILIBRATED DATE RESEALED:7-/3"_

_"_,,_...._._. _._,__ EHANATION C,Z_ TIHE RESEAL[I.):_l//J.'.'_

DRY WEIGIIT: _5"_/_
RSO REVIEH TII-230 . _,_ .

| i,_ _ _.

DATE T]HE FUNCT|ON PCI/gm COUNTED DATE SAHPLED.._--._/._c,
COUNTED COUNTED BY DATE SEALED: _.- _,"-_P_

MET IdEIGItT: c;;_.._"_
ELEVATION _ET _-/,,,_-,,_, ./oZ8 t.,.'?7,_ _),"_ _t,_.,/ DATE OPENEI}: _,"-,-,a- _,0

= - .a' " DRY 7,/3 -'_C) 1/35" "z _7,_,/ .'-"_,-'_ -,<L=_ TIHE OPENED: .'.._.-_-3o
UNEQU|LIDRATED DATE RESEALEI'):.7..-/._'_

_'_v-...w,._'- oc,_.._" EHANATION _,t./_ TIHE RESEAI.[I): .///.._"

DAY MEIGIIT: . _/3
RSOREVIEId TII-230 . .0.8' ..

__'"_'_OATE TII'IE FUNCTION PCI/9m COUHTED DATE SAHPLED: _
C_TED BY DATE SEALED: .

MET WE!GIlT:
ELEVATION MET ...... ..__'--_ ____.__ DATEOPENED: _.

OPENED: . .

4DRYMEIGIlT: . .
RSOREVIE_ TII-230

.-..

1332D ........... I.(v N().' l ......
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" MK.FERGUSON COMPANY CHEM-NUCLEAR SYSTEMS, INC.
_'A MO/I/tlIUN INUUII[N COMPANY

i i ii i ii i ii i LI iiii i L I I I _ I 411+

!
CELL EHANATIONSAHPLINGLOG

PROJECT/SITE NAHE: _,,,,,-#_,_,,e_"_,_w'.xe,v

GRID CO01_DINATES: ...... _'- _ '_"..

, DATE TIME "FUNCTION PCl/gm COUNTED DATE SNqI'LED: _--3/-Pc'
COUNTED COUNTED BY TItlE SAHPIEI): . _-

• DATE SEALED: _._.
ELEVATION WET :_"-./,P- Po _" _7, / 4P,'_ SE_ TIME SEALEIJ: _-._:o0

o-i." DRY 7-/._-_ _ _ 5"/3,z. I_11 , __ WETMEIGtlT: :r"_./_,
UNEQUILIBI_ATED DATE OPENED: _'--_.,_-

SAHPLE]D: _g",'_-.-<-<'- '_,'.)7"EHANATION - £3,03 TIME OPENED: ./..._'ao

DATE RESEALED:.7-/._-_?_
RSO REVIEW Tli-230 /. _ TIME RESEALED:JlZ

DRY MEIGIIT: "/7_
i i

DATE TIHE FUNCTION PCl/gm COUNTED I1ATE'SAHI'L£1):.._"- jr/. .q::,
COUNTED COUNTED BY DATE SEALED: "_,-_-_0,o

• ' NET MEIGIIT: _oe _ a_

ELEVATION NET 7-/.,_._c., /_30 ¢3_./ _'7 .__ DATE OPENED "_"/_.,_',_
/-,,._ " DRY 7_ 113_, _ _Z,, ¢_,7 _ TIHE OPENEDI _'.-_'3_

UNEQU]L]BRATED DATE RESEALED:_'/3"_g)
_,v,u-s,r'. oo._, EMANATION- _,C)_ TIHE RESEAL[I): _/.//J,_

_,,, L _ DRYWEIOIIT: ..Gzb' •
RSOREVIEW_--_,w'. TI1-230 0,7 _.

-COUNT.F..Q....COUNTED BY DATE SEALED:
MET MEIGIIT: _-

ELEVATION =ET . ._ _ . _ DATE OPENED:
DRY -- "_"- ..____ _ TIHE OPENED= "
UNEQU]L]D-"_ED __'_"__ "-'-- _ RESEALED:--

• - WEnm,T:"
RSO REVIEW TII-230

U lull II I II II I ! ,-,

DATE TIHE FUNCTIONPCl/gm COUNTEDDAT£SAI_PLEI):_
_ COUNTED BY DATE SEALED: __.

N£T HEIGIIT:
ELEVATION "ET ...... DATEOPENED:

_ DRY ........ _ '.,..... "_i TIIqEOPENEr):. ."..UNEQU]LnBRATED _ DATE RESEALED,_ .
EHANATION • _""-,T,I,&(_E$ EALEL): _ .

DRY W_.
IR50 REVIEF/ ....... TII-230

-- . .

o.

13320 .......... lkt_v m,. ]
HEALTH PHYSICS PROCEDURES 1,0,A,;t_N,,. - ......
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• +

m' A, MK-FERGUSONCOMPANY CHEM-NUCLEAR SYSTEMS,INC.
'qt_r A MORRIIION KNUD||N _DMP&N¥

i i ii ii ii ill iili i ii i iiiiil I q I ........... lllll

CELLDIA_TION SAJqPLINGLOG

PRO,,1ECT/SITENAHE: V/VTP/_/I_u_/.S_I

GRIDCOORDINATESI ...... 7"-2_P
III lilll III

, - DATE TIHE "FUNCTION PCl/gm COUNTEDBATESN4PLEDs_d5
" COUNTEDCOUNTED BY TIHE SAHPLED:_ --
" DATESEALED:

EL.,zo,._ ?-,,z-+L+__++..-_/_...+,,:_ _,+',-Tz._sm., /_
_'/' DRY _ _ ...+..z.P..:__/,_ -J#,v.,; METHEIGHTs +,"f?

UNEQUILIBRATED ' DATEOPENED: .Z:ZZ..,'._
SAHPLEID: L._;-_- 00+_' EHANATION_ TIHE OPENED:

' _.._ DATERESEALED:__
RSOREV]EH"'"'----"7"-"--- TH-230 ,.. _3 TIHE RESEALED:

DRYMEiGHT: ,+,f,_'(,,,
I

I l ii iii iiii i i iiiii ii ii i iiiiii i iii ii ii i ii i i i lllll i iiiii _ i i i ii I

DATE T/HE FUNCTIONPC|/om COUNTEDDATESAHPLED:_+I
COUNTEDCOUNTED BY DATESEALED+ _o

' ' METME|GHTs _ i,,+ +,,, o,+o,+,+o,,.,,+oDRY _ i', ./'"'].' TIHE OPENED"
, UNEQUILIBILATED DATERESEALED:_Po

_,,_P'$5-'_> _5_ EHANATION. _, P/ TIHE RESEALED://Z 3 I
DRYMEIGHTI

eso REVIEM_ TH-230 ...../. _

......................../ + _.... I
DATE TIHE FUNCTIONPCI/gm COUNTEDDATESAHPLED: &-z-90

COUNTEDCOUNTED BY 'DATEwETMESEALED:IGHT:__-0 I

ELEVATIONWET _ _.._//:_ DRY 7.. _ ,-,Z-,O
• . ;t ; DATEOPENED:

,. TIHE OPENED:
_4.j,u.UNEQUILIDRATED __ DATERESEALEO:_.._j_

$S"_t)<]_ .,,_, EMANATION_ TIHE RESEALED:
./'/.- _/, DRYHEIGHTs

RSOREVIEH__ " 114-230 ,_. / -'-----
-- • i ii _ i i im - I II III . iiiiii

--'-Td)JJl_ COUNTED DY DATESEALED: - .
liLT MEl GHT: _

..... DATEOPEHED: +,.... DRY ...... -'+ +_ .... TIHE OPENED, -
DATERESEALED:- . +-

EALED: __
ItSOREVIEW......... TH-230 '

i_ i

,3++B ......................... i'+"'"°"', ' '
P ! +04125/8 EALTH PHYSICS PROCEDURES P,_O,"NO.019-4 _
i i fill i i iiii iiiii l i i i l i _ i ii i ii i_
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ENGfNEEIRS
AND
CONSTRUCTORS

_ MK-FERGUSON COMPANYa tlOlllRllOiqKNUOIIN¢OilIIAI_

I'IADQ_MllilU C_IlICI
ONIIlilillVliW PLAZA
¢4,,IVIII,,,ANO,C_IOUI_ _I_

RIMID*AI..4CIIONI
CON"_4CIO4_IM'I'I_IlROall_

, P,O,IOx_i
_Joue_us, Niwhu_x¢oUAA.,_,,

• Januaz-_ 18, 19D3 )3-30S0-046

Hr. Steve Ha_p
Site Manager
U.S. Department o! Bnergy
Uranium Hill Taillngs Remedial Action Project Office
First National Bank Building
$301 Central Avenue N.E.
Suite 1700
Albuquerque, New Mexico 87108

SUBJECT, Cobbles-To-FAnes Test Pit Logs
Ounnison, Colorado

REFERENCE, Contract No. DE-ACO4-83ALIS?_6

Dear Mr. Han_:

Enclosed please find the stlb_ect IOg| for yOIAr information. C_FESX re|ult| wil).
be forwarded when they become available,

If you have any questions, please contact Bob Hindman st 246-255"/.

Sincerely,

Con,truction Engineering Hanager

CRS/aC_/mno

Attachment

cc, v/attachments,
_. McBee, TAC/D_A
W. Naugle, CDH

0695KZ
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' Cobbles-To-Fine Test Pit Locatlons

MK.F Test Pits TACTest Pits

, _3o_, _=000.4 '_ "-'_N=,,o _'_ --Z 2900 670 J 2.¢= .,? N 2280 E 2000 ,

,_ N 2880 E 1145--'_ Zl I N 2410 E2390N 2640 E 1245 J Zz 5 N 1880 E2025
S' N 2910 E 1380 _ • 5 2. N 1730 E_ 7.>t¢_

N 2530 E 1390 _ -" ---N 272S E 1510

N 2760 E 1740N2745 E2115 v
so N2965 E2170 _
I i N 2300 E 1205 _
Iz N 2225 E 1400
15 N 2415 E 2190
14, N 208C E 2115
sT ,_'._,"='_...... _. _,==",....._/ZZ_ ElZoS"
If, N 1810 E 1880
_? N 1840 E 2165
J8 N 1720 E 2195 _/







MK-FERGUSONCOMPANY
A IIORRIIION KNUOIIN COMPANY

....... , i, ,ram i I Ill _ - " II II III I II IIIIII " . IIIIIIIgl I II II I I Igllll

' COBBLXS-TO-FINE TEST PIT DATA : :

o

_PiTe:..3_ _

LOCATION:N Zeeo ,,,,E .....//"_",, ,

TAC TEST PIT:YES _._ NO _

CDH SAMPLES TO BE TAKEN BY MX-F/_.: YES_ NO _'

• SURFACE ELEVATION: 7_47; L ,,

DEFrH OF TAILINGS/COBBLP_ INTERFACE: _'_r.ou, o_,_..,r_ .,,

DEFI_ OF GROUNDWATER: .. _G. 5" p'f _

SAMPLEINTERVAL:,S"_A,._-_r_ _ /.o Fr /,_'I._/,_ --> Z;_r r- 7'rr

ii i i iII mini i inn ii ii i iii i ii iii i llill iiii|i i i i i ii

• ii iii uuiul i i iron inlllll II I I III ....... I uunuu

Ilnlll I I II I ilUlll I n n i nn ii i mnu

I I nl i I ii i nl in _ IN inl NI I _ I

I .... I I I III In I Iml I Ill ill nmlm II Ill IIII III II I I _ I

I I I inI In n n I me I II III IIII I I Im nil

SIGNATURE:._ DATE: //Z/,//,_ 7..- . .

• . _ _ ,_,,,..,-:_,_ _,._g_'_

i l i iii ill tl tt i -- iii i mR i ,



, ........ i i _- i i , , .... i iiii i illl i lll ,,,,,i , ,,, ,,,, ,, ,, , i .......

...... _ _ _ GaOJPe_-.
Ill i;; "'"--

ii i ,ll, ,, , , i, , ,, , i _ ii i ii i)

TEST PIT LOG Page._/0f.Z.

^ SITE ID: _z,',_ ...... LOCATIO'N ID:

LOCATION MAP' _ APPROX_iTE COORDINATES (ftJN 7-(-, ............ /?..4._(
GROUND ELEV" (FT. MSL) "7(,,_ '7" .'. '-
DATE EXCAVATED: ....II/te _'£. "" ,',/,Ik/#_.,.-

BACKHO_E TYPE: r-,_/L '_e.¢¢"i / -
CONTRACTOR: ,_/_,.,j¢Ps i: ....

' FIELD REP: (,,', /.,(o,,,e,_#i .... ..... I--
REHAB. DATE: ............................

L I I I Ifll I I I I I

G_OUNDWATER L.EVELS

_DATE TIME "..i_EPTH (ft) EST. FLOW (GA..I./MiN)_ LLi

l II II l i iii - - " iiii i ....

S C R _ p T I O N .... ....................LOCATION DE ............... - - ,lii
SITE CONDITION ................................... .........

DEPTI_" _SAMPLE uNIFIED .... VISUAL CLASS.: DE N'SlTY, C0L01_,' STRENGTH _J
(ft.) .....INT TypE ID SOIL CLASS . ................... P LASTI.CITY.,.CONDIT.!.ON , ETC.

_ [ I II N..._m..._i_ _ _. _IB f_ A_I_IdI_'A_ (';_p,-,,..} ¢,,,,,v',r/.,
-- i i ii ii i i ii ii i ii I ii iili L! I _

.i_ . i_/e

_.i ;m {.__#_Al.e'.¢_.a'v=-_ E; 8.o FT"

, , .................
i i ii ii ii i iii iii i i i iii illllill _

' /b

+

I

_..o iIii

m

i

u

- ' ....................... i ii i illl

COMMENTS:
................ SAMPLE TYPE

B - UnOillurbe¢ eloP.k Slml_le

I O- Dllturbed Bulk Samphl
I- i

Ijill _'" i _ .!, ii i" i i" I _ I " i , III _ -- u I I ii I i I



_)MK-FERGUSON COMPANY
A iiORllllON KNUOII|N aOlil_lklY

COBBLY.S-TO-FINE TEST PIT DATA : ,

_ST P_P.... ,4,Illll . ,11,1

LOCATION:N....2_,"P0 E /z__ L I tllll L__ lilt -- II

TAC _ PIT: YF.S.... NO ,K

sulu:Acem._ATION:....7_4_" 7 -- -

DEFFt'I OF TA.U2NGS/COBBLF.,SINTER.FAC]_: A/p, ._,,_,,tCs I"NCou,__.C,VA0

DEPTH OF GROUNDWATER,: _cf:,.. iiiii ii

SAMPLE_VAI_: ,3"__,4,..,,/,,._s_ _ /. o fr ,,,..7"e-_.4t-

co_:
|_ iiliHiii Hill I I II II I . IIHII lit I I

e I I II I _ I III III I II II I I II IIIIII I n i _ -

ii ii i i i _ i ilUll iii iiii _ iii ii illll

ii iii iii i ii iii ii i i iiii L _ i i i iiii iiii -

ii i _ i iii i i ii iii iiiii i i

ii iiii i ii i iii i i iii iii _ i [ i iii i |

_,,,,,,_-,_ r, _._.',:_...,__ t:'_:'c'a'''
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I I I I I j_ tl I Ilfil ........ I......... III fill II I IT II I I I I III I II IIIl_I I " - _ ....... il I I i I..HI Ill " , , ,,

4_t,ll,IQINt_ ONl/l,tlWml
lu . I _- UILLIIt lit Ill _ --

TEST PIT LOG ..... ?lgeLof ./.

A SITE ID: ......_' _ LOCATIO'N ID:__.._",
LOCATION MAP: /_ APPROX. SITE COORDINATES (ftJ ..............

N to .. E 13'8oZ,_....... _- __-................
GROUND ELEV. (FT. MSL) _7F_._%'/._ "
DATE EXCAVATED: ///_,/#_ - )r-/s=/9_
BACKHC_E TYPE: _m_." ,, / ,, -
GONTRAGTOR: A_,_,'/4"_................... , .... -

• FIELD REP: -=-G-,....._'_' ......... ......
REHAB. DATE: ............_.................

........ _RO"UNDWATER L.E.VrtEL8 '...........
DATE- T_IME' DEPTH (f!) EST. F,LO.W.,(GALIMiN)I

Ii
ii i I I i I II ii i iiiiili ii i i, ........ .................

j, ..............

............ IPTI'ON ...................LOCATI@N DESCR ..................................................
SITE CONDITION

/DEPTH SAMPLE UNIFIEi3 ........ ViSUAL'GLASS.: DENSI:I'Y. COLOR.' sTRENGTH,
(f!.) ......INT TYPEI ID SOIL CLASS. pLASTICITy , CONDITIC)N,,,ETC.

/ - [111iiii i i i i I i i ii1'1 1jill i i iiii illll [i ii ii I I

__---- " ../'_,,.,,r.._ - 6A,Jo. d;,.r7 _A_e _ &._ #r

i iii ii i iiJlJi iiii i i iii iiiiii i ii ii i _

.._._ C._aa_es FI._,_ 6.0 f F _ (=,o._,."P",9"_-

1• ___1........ _ 4 eA,,9,,Jt de /, o icr ,,,,_fe_v,_
i i i ii i I i ii e_ _ Ill

I

_ _

.,_, (/' '; , ., __,'_

ZO--_'

[ •

m

m

m

m

ii i i • i i ii i ii i

COMMENTS:
-- i ......... - ............. SAMPLE TYPE

ii . ii i _ iii ...... . ..... i iii i i

B - tJndil1_rbtld Oloek Situate

' D- Dls_urbed Bulk Simple

-- II I i ii - I..... i I I II I • III I lU I II III el

t



• o ..

I j " I ii 11111mliiiiiiiiii " I i ......... _ .... iE ,,,rllmllml 1 I III I llllll I I f I - I

( , .

( COBBL,£S-TO-F/N_ TEST PIT DATA : .

PIT _ .......,,b" ...............

LOCATION: N _/o E L..Ye_ ,

TACTEST PIT:_ _ _._NO __

CDH SA.MPLK_ TO BE T_ BY MX-F/__: _.S ......,i( NO .......

• SURFAC_ _._/ATION: 7L,_'/,,,,_ _

D,m OFTAn OS/COSStY.S .......&• #r,,

DEFI'H OF GROUNDWATI_: _/_ o _ '_ • i.iii IIIIIL_ _mwn_---

CO_S:
i i ii ii ii i ii n I iiinnnln r n ilnn _ nnl I n II Iii ii ii1,. I __ Jill _

IIIII II I III II I I II II I I I I I I

III I I I IIIIIm I III IIII I I I imml I II II I I

II I I i _ I - II i II I I I - _ I II _ I iii I

!! ...... _ ..... i |n .. i i nl m.i • i,i immlm II II I III IIIII I IJ

II N I IIIII _ -- I II - . II _ IIIII II I I IIIII I II

SIGN DATE: .... / . _,., __



..... i i i . i [ up i I_IL Illl arl i IIIIH II IIIRI -

T_ElSlT P,i!T LOG P'p__/O(

81TE ID: _U_ LOCATIO'N ID: .....
APPROX. SiTE COORDINATES 1111

' N ......7,S'J o ........... E ........./_yc)=.......
GROUND ELEV. (FT. MSL) .....7_._ : ......
DATE EXCAVATED: ._w/-/_'= - ./,/,,s/g?...: _
BACKHOE TYPE: _._ P-,$-¢' " . "

ONTRACTOR: d__ i .....' ......-' CIELD REP. L;;-. A;_,4_.A_ .............. ::-ii I

REHAB. DATE:.,,,_............. .......

................ GR'_UNDWATER LEVELS
,,D,,AT,,ET'IME,'DE'I="T'i,_' ('ft) E_ST_,_FLOW (G_L,',:/'M!N):

i
iiiiiiii ii ii ii iiii _ iiii ii iiii

l ii i i I i i iii iii ii ii i iii HI r ll iii ..... _1_1

LOCA ............................................. ..... ,....... _
SITE CONDITION .......... ............................................................

DEPTH L SAMPL_: ' UNIFIED viSUA'L cL_S_:: D'ENSlTY, COLOR, S'TRENG_H-
(ff.) INT ITYPE I_i SOIL CLASS. PLASTIC!TY, ,C.QNDITIO_N, ET.,C.-

• II Iii ip!lllll i i ii i

--- - .'Z O.$'rt" _, 4.o p'/" r'A/_/,,/t,8 - ._-,,,'_ ._
I I _ iiii ii I I i

--- =,. i ,, , , ,,, , , _ ,..,,,.,,,, ,. ,,.., ,,._li ,, [ ii [11111i .
ilmlllmmlmll

i I I iiiiiiii ii i I iii iii i iii i i ii i ' ' HI l I " '" ' ' Ifff ' . --0

--- ,,'r'..

/.¢ .......... ii i ii ii i ii i iiii i ii iiiii i i iiii ili i i i i ii II If III I _

i

COMMENTS' .....................................................
-- ,........................................ SAMPLE TYPE

B - Undillurbl¢ Blor.k Simple

O - Disturbed Bul;_ Sample
i i i ii iiii ii ii i i ii | |

• i i i !i iiii ii iiii ii ii i ii ii I l II III Ii _ ]IIII; III I i i i ii l ..... _ L I I

*P. _,-- & f . _'t,j p._,y, _ Ill tl?| ,..,. .. t
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i_ MK-FERGUSON COMPANY
A MORRIION KNUOI|N OOMiI_kNV

i [gill]liB I IIIII lillE Hall I ii I IIIII ................... I -- IIIII J Ill ]1 III IIInII II1 I III II I IIIII I I IIIIII _ IIII =-- I I ]JIJ_

COBBLK,q-TO-FINE TEST PIT DATA : :

TrotPrr.
I Ili IIIII I

LOCATION: N ZS'50 E i /_90

TAC _ PIT: YF.,S..... _ NO ,I_

CDH SAMPLES TO BE T_ BY MK-FICWMFKS: YES__ NO

SUIIFACE ]K.EVATION: _'&f_'._"

DKFFH OF TAKINCISICOBBLK_ INTSRFACI:--........... 9 _11_

Dm_m OFOmOUNDWAnm:.....'z/_,fr ........

s_,s,u_ m'r_v_: ,5"_,_p_,, _ ,,eel,-./Jr "I_v_ 71'/S'fr

co   rrs:
i i i i illll i_ iii ii i i I Ill Ill I I I __ II I I II I HUll III-- JJ_ -- ......

....... ii i i i _ Ill IIII I II I I II II I ,11111 __ I

.... iii ii I! ii ii iiiii . . 1 ii i i i i i iiiiii i I

11 i ii ii ii iiii ii i i iiiii ii i iii i ii i i iiiii _ ii ii iii i ii ii i L I J I

i iii iiiiii i i i ii i i iiiii __ iiii iii [ ii -- _ iii _ .

i i i i I ii i i iili ii [ _ IIiii iili! i _1 -- __ iii i I i iiii ii_ j iiiiiii

i

.... I IlJll ._ IIIIII II II j. iii i I i iiii iiii t I -



I,
| i i ' i i ii ii i i i i ii iii

I 11:7,,,' nc.
, IM,I_ _

_. -
TEST I:;IT LOG Page/of /_...
• , , ,,, nl

----"- ^ _ SITE ID: _uA/' LOCATIO'N ID:
LOCATION MAP: t_l i APPROX.-SITE COORDINATES (ftJ --

I; N 7.7Z5" _ E /5"/0 .
i GRC)UND ELEV. (FT. MSL) 7/._'7./ " --
DATE EXCAVATED: /r/_,/4,_- #/_z/_ -

,,BACKHO_E TYP Z__ _
CONTRACTOR: .
FIELD REP: ,f_2 ,4_,,_,_,4,..¢ ...... -
REHAB. DATE: ..................

:0ATE TIMEIDEPTH (f,,l') E S.,."..F.L.OW(GAL./MIN)
1

immn ii ! I • nnnn I II I nl
i

,,. ..1 ,. iil l i .,. i i,n.

t ......Ill mUll II ii ' t '--

LOCATION DESCRIPTION ........ ,...... ,,
SITECONDITION........................................

DEPTH" SAMPLE ' UNIFIED S']....VISUAL CLASS.: DEN$1TY', COLOR, STRENGTH(ft.) [NTITYPEi ID SOIL CLA8 PLASTICITY, C.ONDITION. ETC.nm _ n i n| n n ii

.---- _ * o.5"Ft" P "_ 7._ Ft" r_t_'w_s "

ft. .
lira u i ,in. n .- , ,..., ,,..,. , -, n • ii ii i.

7.oF[ _ lO. o .#[" _.,--6_

iii iiii i n .i lu

iii i i i ii iiii i
mmmmmm

m

_._ -

....... , i in if i i

SAMPLE TYPE
B - Uneisturbe¢l Blor.k Sample

D Disturbed Bulk Sample

..
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MK-FERGUSON COMPANY
A UOARIliON KNUOIII[N ¢OilP_l¥

i|Ul iiii i i i iii N i ii i

F

h.:

COBBT.2_TO-.FINE TEST PIT DATA

LOCATION: N Z 7z5" ,. E 15"/_ ,

TAC_PIT: YES , NO K_mmm,,mlm

CDH SA/M_LF_ TO BE T/_ BY IV£K-FI_: YES NO ,_

SITRFACS E[.5_ATION: 7_._7./ .....

DKFTH OF TAII/_GS/COBBLES INTERFACE: /Z_ f:r- ..

DEFT_ OF GROUNDWATER: _ _,_y_'Z _-_,cov,w/z'__

COW, rENTS:

i, iii iii i

i

i

i i,

i ii i ii

i i m i i "'lid

/ / .

__ ._..,_. ,.r.:,,, ,_.:;,



• , i mmln nlu I ...... I nnl i

i ,i __ , , i ,

TEST PiT LOG ........ Page.../of /,1|1

^ SITE ID: 6' _.,'_/' .., LOCATION ID:
Loc,T,ONM,P: _ ,PPROX.S,TECOORD,NATESc,,_

N ...._.7{"O. "M_ /,_,d_ 4GROUND ELEV. (FT. L) 7E.5'9 ,
DATE EXCAVATED: ,,t/,,/fr.-- /.//z/j,-r.

BACKHO_E TYPE!_,I!_" _'_" " ,,,' -CONTRACTOR: ,,
t

FIELD REP: 6."i ,z,_,,._ ,4,J ._
REHAB. DATE: ...........

:I GROUNDWATER LEVEL'S '

,i DAT,EJTIME" DEPTI_I (f't) ES,,,T.FLOW,(GAL/MIN}
I '

i....... i '!
i "! i ,i ii i i i

LOCATIOI_"DESCRiI_TIoN ', ........ " ' , ..... ', _: _,.,, " , ',,,,: '
SITE CONDITION

'-"DEPTH' SAMPLE ' '"UNIFIED VISUAL'C;'LASS: DENSITY'. COLOR', STR"ENGTH:
(ft.,), INT,,!TYPE,i ID _OIL CLASS. ,,,. , , , pLASTICITY,,,,CONDITION, ETC.

" ' _ _ _._Fr ,_.,,,,',,_.g__,_) _°_L _y_i ,,i ,nUll , II,,I I lllll , _

i

• ,, 'i

ii in l , l lull ,, ;d_l I In --• /° '_.<_er-r. /s'.o_.r ,-,) C._s_
m

4 _,4,.,p_e_@ App_. /.s'_r,,,v/-e-_v,ac
/_._ , ........... .....

v" "__ f .... ; , ,; _" ....

• • :" " _. ,;__iil_'_[,,'_' _ "

i

COMMEN'r$: .............
=ii i ii i i

- SAMPLE TYPE
B - Undilturbe¢l Blor.k Slml:)lt

O -Disturbed Bulk SIm_le

• , [ ,, ,, , , ,, , i



L__.MK.FERGUSON COMPANY
A MORRllION KNUOII|N COMP&NY

i i i it ill ii

COBBLF,,.q-TO-_TEST PITDATA

Prr#: _5 __

LOCATION:N _.7/_o ,, , E /,74f_

TAC V_T PIT:_ NO_.,__

CDH SAMPLES TO BE T_ BY MX-F/_: YT.S__.__._NO

SITRFACE ELS"VATION: 7&S'=)-4 ' ,,
f

DEFTH OF TAK.INGS/COBBLF.SIN'I"SRFACE: O ,_f',

DEFTH OF GROUNDWATER: _,-_TeZ _-_,_o_/'EL_m

1,11 I

CO_flv_=.N33:
I • ii i II I• ,,,,,,

ii IIII I II

I IIII I

III
I I '

I II I I II

iii I I I I



TESTPil:LOG P,g Zof_/-- i [ i i

^ SITE ID: _u_' . LOCATIO_I ID: C)
LOCATION MAP" _ APPROX. SITE COORDINATES (ft,)

N z?._" ....... E _/,,,.<" •
GROUND ELEV. (FT. MSI_) "7_..'_ ' _-

. DATE EXCAVATED:_ /_/t,/9_. --st/_,_/_._ -
i BACKHC_E TYPE: c.._7-- .=.3'__" / /,- -
' CONTRACTOR: At-P.t_-J ..... '
,i FIELD REP: _, ,4_,_,,,,/ . -II =H

REHAB. DATE: .............

.....GR'OUt:qDWATER' LEVELs .........
DATi_"_TIME_DEPTH ('ft')!EST.'_FL'ow (GAI_/MIN)
..... •,. ii i

...................

LOCATION DESCRIPTION_ l ............
iii i i i ii iii i i ill III I Illl J ii

I I II I I I III I II I III III I

SITE CONDITION

DEPTH 'SA"MP"['E'...... UNIFIED ] VISU',_-L CLASS.:'DEN$1T_f C,'(3LOR. STRE'N'GTH.(ft.) INT..jT_PEI ID-_SOIL CLASS . PLASTICI'TY, CONDITION, ETC'.

l Illll , 1, 1,11 I II Bill I I llll --

- ¢0. S'p'/"/z, ..¢'.0 pf _'Ai=.t-'o$. d,,/_,_

5" ........ -_,,,r,/ g,A,_=,.iii. i ii u lU i u i i i

' _ 5.o/'[ 7", i/.o f?- _;_,,_e_

• _,_ '
I n I IflUl I I n I i i i i ii i 11111 ,

- ..... "*T 13. o ,_f.

.---. #_ ? ,_,_,,.,,f,._ e ,e<.# _r'.
i i iii i ii i ii i_ i ,,,

- r.rm_,._h,_ R,., .: _...z,:,_'_" _'.'" ,r,' _._--,'. _,._,L "_'_

m

i

I Ill I II I II I I III III I I I

COMMENTS:
.......................... SAMPLE TYPE

B - Undislurbt= Blor, k Simple

O - lOi=lurbe¢:l Bulk Sample
il j I llll I i= I I I IIIIII i

I i I I I_ II III I _ i

JEG-AL-ENG-7 (6107) 'l:'Tr'.lll_l:' la. _ I-._



so.N,co,,,F,A,V
Ill III I III inmi II II [ II I IIII

I ' "

COBBLF._TO-FINE TEST PIT DATA . :

I .
TEST PIY #: ,_ , ,

I ' '
LOCATION: N Z7_ ,, E Z//5"ii i i i

ZAC_ P="_ ......NO_

CDH SAMPLES TO BE T_ BY MX-FI_: Y-_ NO

• StJI_A_ _ATION: 7,1; ff'd. _
I

DEPTH OF TAE/NGS/COBBLF.S ]INTER2ACE: .......//._ .,,I"

DEPTH OF GROUNDWATER: /9 o _¢

SAMPLE INTERVAl: ..4_.Z,._ _ _/. o ff _.,2_I._'A_._r 5a._p_°"
_A_,v ,_f /4.0 _r.

CO_fZ_F.N33:
,1| i HII i ii ill i iii ii --

,,.-. i i i i i . .,n i .unu I I i I .. =a

ii ,i i. i i i iii i i i i i i in,nm,u

lull I III iiiiuu II I i UUl innl

_,, , ,, -- i i i i nn i,

........ iiii i i i iii i lUl i L ii

_

imm, iql i i Ill I I I n ii---
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TEST PIT LO G Page_of _.

............ ^- SITE ID: Z_u._ LOCATION ID* _.._/____
LOCATION MAP" /_ APPROX.'SITE cooRDINATES (ftJ

N 7-_?&,_' ...... E_ 7.1 o .

GROUND ELEV; (F T • MSL) "7(_._'3o9
DATE EXCAVATED._ /t/t_/¢z: - _.,/_,_/_

• / ¢BACKHO,IRE TYPE: F_.4_-- Z_._" i

CONTRACTOR: ,4_,_0_ ' ....... --

FIELD REP: _- ,/--_-,-_4P/ - ... . --
REHAB. DATE: ..........

..... GF_0UND_A_ER LE,vEL,.S. "
DA1;'E TiMEtDEPT_H (ft) EST. FLOW fGA'L/MIN)ii i , ,i i ,,, ,,,

I
i ! ,. -- i i|
iii ii i ii/_ iiiii i i ii

LOCATION D'ESCRIPTIO'hl ' ,, _ I ............i ii i ii i i ii iii i ii

SITE CONDITION .........

DEPTH SAMPL_= 'UNIFIED VISUAL CLASS.: DEN$1TY,"CO'LOR, S'TRENGTHI'I
(ft..) ,INTITYPE ! ID SOIL CLASS. .. PLASTICITY, CONDITION, ETC.

' ' " '.... c=r " '----- _ _ _._ .=7" _,_v'/jz. _o_ _,,¢eL F__i ii i i [ i ii i iii i i iii ii

i|

_. •

iii i llllL Ii I iii ii i i iii i ii ii

/0

_.._ _ /o. f f[. _r--'-

"-" r,," _ _

_

COMMENTS: ....................................
ii i -- i i lib

SAMPLE TYPE

-- - ,................. B - Undlsturbe¢l Bloe.k SamDle

......... ,,, ' ,....... 'D- Dislurl;e¢ .=ulk Simple

I



_IK-FERGUSON COMPANY
A MORRIliON KNUOlilIN COMPANY

t tl ttt -_ lllll i ,ll i i i i -- i ii ii

COBB_TO-FINE TEST PIT DATA : _.

TEST PIT _ /_ m--

LOCATION:N _ E Z/7o,

TAC TF.STPIT:_ NO k'

CDH SA/_L_ TO BE TAK_ BY MK-F/C_: YES K NOilli

' SURFACE ELEVATION: _ 7 _ S"S. _ _

DEPTH OF TAILINGS/COBBL_ INTERFACE: .... _ fT" -

DEPTH OF GROUNDWATER: /0, S" FT"

$AMPI_INT_VAE: _ _<_,_p_s _ _PP_. /._ Ff /__'_#

COM_,'Y=._q3:
iiiii • i iiiii i Bi illi illl ii

ii i i ii i ill ii i iii i iiiiii -- _ iii i ii i

__ ill i i i ii ii ii ii lU

__ i i ii i iii ill -- i ii i ---

i iiii i ii iii i __ -- iii

• i i IN I|l _ -- i

SIGNATURE: _ DATE:



......... "Fit[i _ _<::.-_.z.,_,__,_,=,,c..... ' ........
- TEST 'PIT LOG Page_of /qmli=.... ,,., i i

LOCATION MAP: ^ r SITE ID: ____u_' _ LOCATIO_I ID:= It
APPROx.-S=TECOORO_NATES(ttJ ....
N Z,=300 _ E / Z.o _"
GROUNDELEV.(FT'MSL) 7_,= _:
DATE EXCAVATED: s,/,,/_r. - I,/s=/_= -
BACKHC_ TYPE:__ _ ' ZJ_" =" " .......
CONTRACTOR:._ __'_ ........
FIELD REP: C-_.- __/ ....... -
REHAB. DATE:_._-_ .....

...... G_OUNDWAT_RLEVELS

-- , ! , .. i | i a I I I I _in --

I ii ilil i Ill II II I __ lill

I I ......
.... _ _LOCATION DE CRIPTIO .................. - _

SITE CONDITION ................. - .........

DEPTH ISAI_PLE .... UNIFIED vISUAL CLASS.: DENSITY, COLOR, STRENGT'H;
(ft.) _NTT._PEI ID'-SOIL CLASS. ...... PLASTICITY,.. CON..D.!TION, ETC.

,.-- .......... _ _ o.¢",,,7"_,.,..,,v,.,,,.0,,,'",-_ =',',"_ ,_-'y_ii i llI III -- -- - llll II

_._. . _=_-_ o._r _ ,__ =_¢_ ,_T
• .B._ _r.

-- E _,_,_/_,._, 7 ",*,_z." F_ '_ _..o PT,.....
,,, _.o, Fr _ _ z.o_,r(_') _,.'Z"_-,'_z"

ilu_lBmii_ ........ L III IIIll • la - - --

/o =="-'

=ira•=.,=,===

i • II III IIII I IIII Ill III I I L • iii -- --

¢ OMMENT-=_: ........
-- ' ................ - ........... SAMPLE TYPE

I

B - Undisturbed Block $8ml_le

0- l_islurb(l_ Bul;_ Saml_le

i -- L 7 _ _ nl ii - __ I i , i,1 i i i mill j ii -- " ii! i i i i i --

JEG-AL-_N__'t It_lll?) " C'?P.l_DE" 1/I R I."4



-- It I I II I I Iti IlI it --- aim HI tim -- __ -- II -- It

COBBLF._TO-_ TEST PIT DATA . -

• .

LOCATION: N Z _0 E /Z¢_,IIIIII I II __ ____ _ i _ II --

TAC Prr: NO X

CDH SAMPLF.S TO BE TAKEN BY MX-F/_: Y'F____. NO__

• SUR_ACfi ELEVATION: 7(_41¢.,,/_

DEFIq-IOF TAE/NGSICOBBLF_ _AC_ ..,_,,._¢ , _JSc_'a, _',, fAl_,¢_._

D_ OF GROUNDWATER: _ /:'f', ,,

.. /_'T_;¢'_'_t_ .
CO_:

II It fill Nat It II I I II .......

q i -- -- -- -- iiii II I I lliI I iii ......... I l • II

I Ill It fIN • I It | till Ill -- I_

I lI It -- I -- lllI ..... I I I

I I I iN n tit miNI lit I till It I II Ill __ -- I I I

IN I ilUnl ii _ In -- - I II u __ iin n
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TEST .piT LOG Page'_of

^ SITE ID: (__uauf _ LOCATIO'N ID:_/7--

LOC,TONMAP- APPROX.SaTECOOR INATES! N 7-.Z,Z.G" E
GRouND ELEV. (FT. MSL)?_K, ..R

L DATE EXCAVATED: / /./t ,,/O ,T /,'/"s'z./gz.--
• - it' I •

I BACKHC_ TYPE. _,_'._ ¢3f "iii. i i

• CONTRACTOR: _0_,._ _ .....
FIELD REP: N] ,/-_4e-,A_'_ IIIL_

REHABo DATE:. .......

..... G'R0 UND'Wa TE'R 'LEv,,,,ELS-
DATE TIMEIDEPTH (fti EST. FLOW (GAL/MIN)

i • i i iiiii i i i ii i ii i _

i iiiiii i ii I II .....

I
i'PT .......................LOCATION DESCR ION .......................

SITE CONDITION_ , ............. .... , ....._

DEP'J'H .... SAMPLE I UNIFIED ] ....VISUAL C_LA,SS.:DENSITY, COL_OR, STRENGTH(ft.) INT]TYPE _ ID SOIL CLASS PLASTICITyt CONDITION, ETC.

-...::._............. ,,.;,.-,,.?, ...._J_O. _"fr __¢sA_ , _'_
iiiii ii i ill

- _ e.f._[" _ {_,._ ,,[ -X'A/l.t,d(.5. .5"_,,,=,,

i i i i ii= ,,, i i i i ,-,,--

i i i iii L i , mill i i _ i i ii i i i L

....... ,,,_ _ --_ _" ___p_ , e /.o _r /"vT"_'v__
i i iii ii i ii l ii i

i

_iP ; ' ,

-__ . . . -? r"..., .,i

-.-- r_ __ ''=:''' F"_ ,.-.r _. : :..:,.,

m

-- ii iii ii i i i i iiiii i iLl, i iiii iiii I ll

COMMENTS: .....
................ SAMPLE TYPE

B - Undi/Igrb/(: Blor.k Simple

O - Diiturl:)ed Oul_. Simple
l IL II II llllI l II 111 lllll ii I

I IIIII I I I IIII I II II _ III II II[ --



'_ MK-FERGUSON COMPANYA liOl_RlliOlllKNUOlilN ¢OIdllAN¥

i ii iiii iii ill --- _ ii iiiii ii iiii i -- _ Fill ii iii i ii II

COBBLES-TO-FINE TEST PIT DATA : ,

ii _ till nlnllii

LOCATION: N _ Z Z_" _ _ E, /'_0 -

TAC _'F Prr:_ NO._

CDH S_LES TO BE TAKEN BY MK-F/C_M_-..S:YES..._ NO....__

• SIYRFACE ELEVATION: 7_ _'_,•_....

D_ OF TAILINGS/COBBLES INTERFACE: //._ /gf_

DEP'I'I:IOF GROUNDWATER: A,/_ ._,_u,_,_/"_ E.,_'c_oo'_a'D

S_LE INTERVAE: 5""_,__c_ ,4r /. _/.: /,v/-_z_,,_L.

CO_V_-N'rS:
...... in -- i -- i i n ill __ iml,l i

_,, . -- __ - lUll i -- i -- -- ill J

-- it ii
Ill -- -- I lull III -- I II I n nil I I I

-- i i i i • i i in i -- i i nil In I _ ---lul

,,, 111111 I _ In Ill Ill,ll Illl -- __ I II i III

...... i iii IIII ii III I III IIIll

SIGNAl: DA'I'E:

..-,,,-,..,,,.,,

i
lUll I i - hill __ __ I il I --__ __

p_ ,



.......... ! Ir'i _.cx_ e,.c.-4N(._r,__P _ ............
i ,111

TEST PIT LOG Page/o, /
L' I

-- ^ " SITE ID: Z_u,,/ .... LOCATIO'N ID: /2'
LOCATION MAP" _ APPROX.'SITE COORDINATES (ft)

N ....Z.._!_" __ E . .7.-/?0

; GROUND ELEV.(FT. MS_.) 7&,E"E'-/'_
= DATE EXCAVATED: /.t/u/,o_. - /,/¢=./,_-t..

eACKHO_ETY.PE:_#, ";_" ' ' --
i CONTRACTOR ..... ,4/W_N ..... ' --

; FIELD REP:. _.._,_A._J .......
J REHAB. DATE: .........
i

! ' GROUI_61W/_'TER LEVEL s .........
il DATE TI.MEID.EPTH (it.). EST. FLOw...(..G.ALIMIN)

I, i .....
• ,, _ ,, , i i|| i iI , , ,, iii i i

LOCATION DEscRiPTiON , , i ' ........... i
SITE CONDITION ..................................

"DEPTH SAMPLE _ "UNIFIED .... VISUAL'CLASS :"DENSITY, COLOR,"'STI_EI_G'TH. =
(,Jl.) iNT-TYPE ID SOIL CLASS. PLASTICITY.;,CON.DITION, ET..C.

i iiii i i i iiii i i | iiii

f • 5,,.1"7g,_,.,,=
i

ii

1 0 II i ii ,i ,. ..1 i i ii ,1| i.. ii i. i

/3._" YF-- . ii

-
11 i 11 i i 1111 i i 111

_,r r3,_:;

__-- . ,ip- , . • , ,,..

COMMENTS.
"_ ........ SAMPLE TYPE

,,i | i ii i idaI i

B - Un¢listurbecl Block S:n_piei i i i i ,. ....... i i tl I ii

D - Diliturb4(:l 8ul;( Samole

JEG-AL-ENG-7 16/871 ' FIGURE 14.4.1-3
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MK-FERGUSON COMPANYA IdORRIliON RNUOII|N CQMPANY

i t i Jl I i

COBB_TO-FINE TEST PIT DATA

TF.STPIT_ _ /2'

LOCATION: N Z.,_/.(' E Z/qo ,, ,.. ,

TAC TEST PIT:YES NO X
i J liB i

CDH SAMPLES TO BE T_ BY MK-FI_: YES NO_

i" SURFACE _ATION: 7_('.!
I

DI_FH OF TAILINGS/COBBL_ I2'_'_RFACE: /O. o /of ,,.

DEFI'H OF GROUNDWA_ /3. _ ,_

SAMPLEIN'rI_VA_:,5"_'_,-.,_,,.¢"__ _ _ t.o_'F _,u/-_,a._',_C

CO_vI_:

t tl i t It t I I n I J l| i

i I I i I I II I ! i I III I

ii l i ii iii • i i ii i i ii i

i ii t Jt ttt url

i i i i i ii i iii| i ii

II H I | I i

SIGNATURE: _ DATE: / t///=//_v_
f . / /

... r

--" " "" '_ '; i_

,_,_ _,_

i i
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TEST p,!T ,LOG Page/of /_..

^ SITE ID: _Ud LOCATION ID: /'_
LOCATION MAP: /_ : APPROX. SiTE Coo'RDINATES (ft)

' N ..... _-o_bO .....E_ L/If
GROUND ELEV. (FT. MSL) 7(_. _-

= DATE EXCAVATED: ////,/_=.. - ,,/,_/o.=.. -
BACKHO_E TYPE: _r" ?--_" / "- .
CONTRACTOR: .. _P/,?_'/_ .. -
FIELD REP: . l_; X,G,_._PN' ...... -
REHAB. DATE: ......

GROUNDWATER'LEVELS " -
DATE TIME1DEPTH ,(ft,i E'SIT'. "FLOW (GAL/MIN)

i" ,,. ii i -

........ n ,, i • i II Inll I

' ti t , i|a t l -

LOCATION DESCRIPTION .....................
SITE CONDITION .........................

DEPTH .... SAMPLE _ UhlIFIED L VIS'UAL CLASS.: DENSi'TY, COLOR,'STRENGTH.'
(ft.) IN'T TYPE ID SOIL CLASS. PLASTICITY, CLONDITION, ETC.i ii i i ill i i ii

" <-"v,.,-,-
- - -¢__. S'ff ,_ ,p'.o fr f,41=.,,v'6s. _,_*/_,

ilil i i ii lU i i i i ii iii Ulll i

_

iiii iii j _1 i i i i i i iii i i

_f--. Id.D _,f
i i i

i iii i i u ii Ill I II _ L

, _P_"" _ ,..._ ..,
•-'***-- o, I" " ._,, '..,"%

___ ..
--- -- " _,ej,__J..._f'" . _ _:-_ ",
-...- ,_.. • -, , _

'COMMENTS: ..............
............... SAMPLE TYPE

B - Uncliitur_t_l Blor.k SilmDle

D.- Diilurbid Bulk Simple
ma_--=m.---_l.mm=

,*-: _L-_;_G-o 16/871 I_'T_IID_' 14 /i 1.';(



'_ MK-FERGUSON COMPANYA MOIqmlliON KNUDII|N COMPANY

COBBLES-TO-FINETEST PIT DATA . ..

T'_ PIT_ /_

LOCATION: N Zo_D E _//t i

TAC IJ_S-z PIT:YES NO X'

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

SUUU:AC_I_'VATIO_: 7_,_'4.-4

DEFTH OF TAILINGS/COBBLE..qII_FERYACE: /_-0 p.f

DEPTH OF GROUNDWATER: /&,. o _'_" _

SAMPLEnCrF_VaZ;:._.. _,_,,_o_,= _ /,.o f/- ,,,,,/-_v'd_,



Q

• D.B

' TEST PIT L.OG PageAof ._/i

• ^ SITE ID: /,=uA/ LOCATIO_I ID:
LOCATION MAP. _t APPROX. SITE COORDINATES (ftJ

q N _ 7__,_..o....... E _
GROUND ELEV. (FT. MSL)'_ 7/,,#(,./

FIELD REP:._ _. /./Dt,,IA_/ ....... .......
REHAB. DATE: ................

.... GROUNI_WATER LE'¢ELS ....
DATE TIME' DEI="TH (fti EST. FL.OW (GAL/MIN)IL

i i i - iii iii i

i i i ii ii ii i ii iii ii ii iii _

iii i i ii iii iiii i i

LOcAr,o.D'_SbR,PTIO. ...........................
SITE CONDITION

DEPT'H [ SAMPLE 'Ulqi"FiE'D..... VISUAL' CLA"SS,i" DENSI'I:'Y, COLOR, sTRENGTH-
(ft.) INTITYPEt ID SOIL CLASS_ .............. PLASTIC.ITY, CONDITION ETC

"_. , r',,.'...... ,_ _._r A._¢.-_ (z_e_'"-) =¢,,z e-_,_- ....-"
i i iii iii i ii i [ i i iii i ii ii i i iIii i

B.O ,I/"_- __...

5_A,,,pcs r.## F,_,_ z.o;,rz-
• ,...... _ B.o FK @ ,,t#'e_v- t. _,Fr ,_/_-_

i iiii i i L II I I I I _ I II I I [ I Ill I

It"

_" • _.._i',aL,w

=lmimmmm

COMMENTS: ............ I ....... y ' "
/-_-J_a_/ "_" ;=_.v#_ _ I SAMPLE T PE

I _'_'" d._,.._ (C_#)I . ......... / ........ i . - u..,.,o,=.= .,o_._s.,..,, t

JEG-AL-ENG-7 |6117| ', I:'TP.III_I:' 1d _1 1-_



MK-FERGU_,;ONCOMPANY
A MORIqlIION KNUOIIIIN COMPANY

ii i i j tl i ii i i i | el ttttt

COBBLK,_TO-FINE TEST ]PITDATA . ..

Tl=._PITIF:. /d"

LOCATION: N _ Zoo E / Zo.T" ,

TAC TEST PIT: YES__ NO ,_

C'DH SA.MPL._ TO BE TA.ICENBY MK-F/_: YES ...... NO _ ..

• SURFACE EI._VAT.I[ON: _ 7&,.4_../

DEPTH OF TAILING$/COBBLF=3INTER,FACE: .,4tzz. ¢.omm_-._, ,4/', 7"_e,,,,z_,s

DEPTH OF GROUNDWATER: d: ,_ ._ F/"

I



i i i u i .............. _ _1111 i i iii illill i ii i

I I £! _ e,,)c_ __P
a,MbummmnllV_ i i i

TEST PIT LO(3 Page_/of /ilmm

^ SITE ID:..._d_._.__ LOCATION liD:

LOCATION MAP: /,_ APPROX. SITE COORDINEATES/j_f_, _

O_UNOS_EVC_TMSL)._Z(_/,__DATEEXC_VATED.,,/_,/_ :=/==.E_-_
ii BACKHOIEE TYPE: _ "_..qr_¢" i./-7--'-'-'- '

CONTRACTOR: .... ,,,4,,_',,_ .... , ..
• FIELD REP;._ _. ,,t./_,,_._,,,f _-.-,_.-.---------

REHAB DATE;• _ i i i i i i i ii iillI ,II

GROuNI_WATE'R LEVELS' !

DATE TIM Et.DtEPTH (ft)iEST. FLOW (GAL/MIN)

.....•. i
, ,, ,,,,,,, , ,,, ,,, ,,,,_ m, i

Ni iii j i ii iiiii ,: ........ iilii iii iiiLOCATION D EscRIPTIO !

SITE CONDITION
L-,,

DEPTH 1'i "SAI_"I_LE ' |..... UNIFIED' " VISUAL"CLA'S$_': DENSITY. c6LoR', STRENGTH'I
(!t:) INTITYP E ID I_OIL CLASS. , PLASTICITY, CONDITI,ON, ETC

, ....... ........i i ill i i ii i ii i i i i _ _

- "_ _"_'fr _ _._,,#f "7",#/z.,_'g,_._A_,_,

_. _,,p/ _',,_,_
i i i i i i i ii i il IIII I I IIII I III II

--'-- I
• /O

f,I ,,, ,1 , , , .............

-- i iiliii lUl iiii i ii ill i i i ILJII I

Q

i

,.. p._ r. -- _ ....

COMMENTS: ....
.................... $ AMPLE TYPE

II "- Undl$1utbel BI0r.k Sample

D - Dtilurbod Bulk Sample

1 lira i

,........... , .... -. ,.... _ _ ,.......
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MK-FERGUSONCOMPANY
A MORRIIION KNUOIIN ¢OMINLNY

II _ I I ii iii iii ilpl i ii ii i i iiliii i ii i iii ,,,, ,,, , ,,,,,|, .... _ ,

COBBLES-TO-FINE TEST PIT DATA : .

]'ITI: /& i II

LOCATION: N /S/o E l_eO,i i i iiiii i iiiii i i i]

TAC TEST PIT:_ NO )_

CDH SA.M_L,F_TO BE T_ BY _-F/_: YES ,_ NO ......

• SU_ACa _U_VA'nON:7GS'9.or

DEFI_ OF TAKJ_GS/COBBLF.3 _AC'_ /,5".E" r/"

I COMMENTS:
ii iii ii i i iiii i iii ii i iiiiiii iii ii i[

• i i i i iii i ii i i i i iii i i ii iii i r | ii _

iii ii I [ ii I I I I iiiii I I iii iii ii ii ii iiii I I II iii

i II iij I ii iii I i iiii | I II I IIII I iii ii iii

ii ii ii i ii iiii ii iii ilUl i i i iiiii iii

i - ii ii i iiii ii ill

. ,.... t._ ¶' _/'
, _;.

i" :' _! _

__
- i_ ii

l.



L 4_,. J Ii,

IL'--_ _- , W t/,,_ _ !r m_ _11

i ii _ iii ill ....... i , iiiii iiii ,, .,, ,..,. ,,q • i iiii ,..,. iii -,
i iii ,, ,,,,,, ,,, ,,, ii ii i i ii i i i

elowe$ _.ln8 Pe(IJnlt!O - (3

tldwlS _018 PtqJn;IIPuN- U

NdA.L 3"ldl_VS ...............................................
" :S.LN_OC......... IIII iii i i ii1_ • i i i iiiii i iiiiiii iii i iiii ii iiin iiii i

m

- .._t

ii iii iiii ii i i iiiii i iii I

O/ •
,, _ o._I

./_, __-_,7-_/,,,-, -_ -_._.s':___"J
ii i ii ii i IIBII i iiiii ] i i ii i i

0_¢ _,,,_,
o

"t_,,,'_; • _,,_/_/_/_.J ._,,._.,_ ,u_ ./_' .._'o._ .=_=

• ' ,/,,,.2....... .,,,...... _-=_'_ _ _,.,,,_, ._._ ;_"'_
"OJ._ 'NOIJ.IQNO0 'AJ.lOIJ._Y'ld "SSV_I:) 31Olgr Ol,3d_J.,,J.N,! ,' ('_i)'

NOIJ.IONOO aJ.IS
NOI£dlUOS'_(:INOIJ.YOO*I

i iiiii ii i i i i I i lllli iii iiii ii ii i ii iiiiiiiii iiiii

ii i iii IL I I

__
IIIIII III II IIII II I II I

"(NII_"/'IVO) _O1.-I"'ZS_t (_I),,HJ.a,,,3,alaP_IJ. _va i'
........ " sia6a'l _aJ.VMqNnouE) ',

....... -:azva "QVHaU
-- ...... ,;"''Y'f i_- :aau a_t_
- "' , '_._#"' :I=IOZOVklJ.NO0

_*/_'/¢"- _'7"/" :aaLv^voxa _¢vo
_.-_,_/. (_s_*_) *^a'13ONnOUO

(_1) S=I£¥NIOI=IO00 _J.l_ "XOldddY
--'--"----_:Cll N.OIJ.V:)O'I .... ,_/7¢'J :(31aJ.l¢J V :dVl_ NOIJ.YO01

i=| i n I . ill I I iii i i I I in . i i in i
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._ I_IK-FERGU$ONCOMPANY
A idORRlliON KNUOII[N COIIII_NT

I i ii i IlIj -- ili ii ii I iii iii iJ I_ III I i i i iiillllll i ii i i i L

• •

COBBLY.L.TO-FINE TEST PIT DATA : ,

LOCATION: N/_,_o ........ E 7..//., _ .......

TAC TEST PIT:YH5 i NO X_

CDH SAMPL_ TO BE TAKEN BY MK-F/CWMF_: YP_ NO X:

• SURFACE ELEVATION: ...7(e._, 9 ....

DEFI_ OF TAE./NGSIC0BBLP_ _ACP.: _ .5"/,7" , ,

DEPTH OF GROUNDWA_ __ /0. O _-

/

CO_:
i ii i I u i ill i i i i i ii!!l ii i illii

i ii i i i iiii i i i iiii i i ii i i . ii ii i

iiii i ill i ii i i i ii i ii ii ii i ii ii ii i i iiiiiiiii iiiii i i

ill i i i i _ i i lli m iii j _ i I i iii i i iii j ii iiiiiiii ii! i IIIIL

i ii I ii i l lI II iiii I III I I i11 I I II lll p i i i ii

Ill . i llil _ iiii IIIII in ii I iiii iii I iiiiii I I I II ii I lllI I i II lllllil

SIGNATURE: _ DA_,', 7'2. _/_I-/'_
• ...- ,,...,".r..,_,._ ,"
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ii ii iiiiiii i i i iii _ i IIIllll i i , fi i J L II II i j ii i i

' I1_! ._:c_ _ _P _..
lw,li;_ _" : "....
................. - ........TES, T P!T LOG Page f

^ SITE ID: ,, _u_' _ LOCATIO_I ID:
LOCATION MAP: _ APPROX.-Sil:E COORDINATES (ft)

N 1(2 _-_ . E ..... =/._5"
  OUN0SLSv.CFT.MSL) " -

VATDATE EXCA .- -
BACKHOI_,E TYPE:. _'J?" _"" " q........ iii i

I CONTRACTOR: ,44,f_r#' ....._ ,.
• FIELD REP: f--, A_,._h_/, ...........

REHAB. DATE: ..........

_ -GFi"OUNDW,AT,E_,,,,.,,LEVE ......i iiiii

DAT E TIMEIDEPT, H,,,(,f! ) EST. FLOW (GA,,L/MIN}-
iiiii i ii i i it ijllllli ii i ii1[i iii [

CATION' DES'CRi'"'PTI"0'N......... _ ,L_LO _ .. .................... _ ...... _.... _
SITE CONDITION

-DEPTH SAi_"PL=_........ LJNIFIED " _/iSUALCLA$S.: DENSITY. COLOR. STRE'NGTH_

, I_ SOIL CLASS PLASTICITY, CONDITION, E.TC.(ft.),, I...NT;TYPE ID 1 ........ , .........

c,-z,,, "-I -_- '_ o. ¢" FT" ,#a,,.,V',,,_e. s v'_'_. _.- ,,, i i iii i i i i I -

| ......... _ _. _" FT" _ Z _" Fr ?Al_i_,$ _A,_J_

- " .
ii i_ j _ iii ii iii i i ill iii i ii i I I II IIIIll

• ,,, _ Z._'Fr _ _ofr _o_,'_
nil _ I IIUl

ii1 i iiiii iii iii i i i i i li i

lg"--

_;OMMENTS: .... ' ............
iii i i iiIni L IIII I IIHNI II Imlll I

- - SAMPLE TYPE
I% - UnOisturblcl Olor, k Slml:}lO

D- Dislurbe= Oul;_ Sam:il
i, i ,,, ............

. UUl i nil .... ,i . IllL_ II I IIIll I I,I II In I I i Illlll I I l i ill l j i iiii i

JEG-AL-ENG-7 (e157) FTGURE14.4.1-3 ',
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__,_MK-FERGUSONCOMPANYA MORRIIION KNUDIIIN COMPANY

......... , ,,, , , i , iii i i i ii iiiii i] I i i i ii " I I ii I iiii ii iii

I ' "

COBBLE3-TO-FINE TEST PIT DATA . .

I

I .
LOCATION:N._/TZo_ ,,, E z/f,,_

TAC :i_P.J>_rPIT: YES _ NO X'

CDH SAMPLF..3TO BE T_ BY MK.FICWMFES: YES NO ,_"

' SURFACE ELEVATION: 7/_,4_.O

DEFr_ OF TAILINGS/COBBLF.,SINTERFACE: ,5"._) p/" ....

DEPTHOFGROUNDWATER:_/o __/_,,/,_¢ _o,,a/._6z>

SAMPLEINTERVAL:E'__J _ /.O F[ t#/f,_¢_

CO_S:

_ i i i iii ii i ii [i

t ii i iii i i i Ollll I IIII III

_ III gl gll I iii I I

ILI_J I I I IIIII III IIII II I i :: _ I

iii ii i i i i ii iii i ii

i i . ii i i i i i

i i i I I III *1_ i iiiii1[ I I i ii

t



', £-'U_'ITT 3_r',_I..I ;LI/9) :-ONa-_v-Dar
. I ii iiiii I I I I I I ullll, I ] _ I , II III II I1|. I

[ II I i Ii ii ,i m!_ ii hi|| I I ! I I I - II I I II I jll III II I!1 -

alClWIS v,ln0 poqJnll!O . 0

elClUJe$ Xuoii IPOclJntstl_ut'l - 8 I

3dAt 37dl_YS ............................ ,.;...:.,_
......I" " "_I N_ I_PI0 3

i I ii llll III I II I I I II im i iiiiii,lull I I I II I I I I I IIIIIII_

,_,:__ _" r_"_'1-"1
,,, -- --

_-_u--__,_-a..........................._,/..,/.,#_ r"_¢'v_w/_jq'>'_.... --

r'>'/l_!¢>'.--veFx',__J"_ _I_' ._ X,,x .
i i II I

, ..............¢, e? ,
.... - ......................... "" ,. \ _t,//_ ,_ t ;_

. ,; _,v¢_ ._¢,,_4_'£,/\ _X i sen _,,T. e,

-._ F .¢.... ,9" ...... .//I._['. ,_ ",_
IlL I I I I I III I II I I I I J

,_.¢.,. _.,_., '

I IIIll

: _1 l lli I_IV li l i il i I i i ii i il lillliI

"OJ,_ NOI.I.I(aNO0 AJ.IOI.L_Y'ld "l_$V"lO 1! CII l_dA,l,l .LNI ('_)
'HION=_Ica 'I=!O"1OO'A.LISN_Cl :'$gVTO 7Vt'l_lA O:_IallNl'l _"hdl/_W8 Hld_ClI L I I ]

NOI,LI_INO0 _.LI$

' dlldO$ _CI NOI.LYOO'I
I ill iiii / # I llUll i II II I III III

I iiiI III II II II II I II " I

I III . I II IIIII I I II

'{NII_II'IYD5MO"Id ".I.$'3(II)H.l.,d_al=Y_.l.tE.l.va i
I ii Iiiiii i . . ii i ii . _ IL ii I

I ii ii ii i i I - i

[

'"/*_-H-//:a.Lva"eVH_
_. .r ,w.I/_#"_ i 'v.,.r#/,",/'¥ ' :,___a"____

./_ il/y :ldOtOVldJ.NOO
" _¢C,_ .2#'IIIV,'.i_,7:_dA.L _qOH_iOV

' - _, ;,;'25'.,/'1 :a_J.VAVOX__J.V_

-: _91 _ _,7.. ON
I'l;) $_J.YNIOI=IOOO _.I.'$ "XOldddV

_" 2J"_--:0'N.OI.I,,YDO"I _-I/_/n_J : :ell_J.lll V :dVPi NOIJ,.YI:)O'I

7' l°TeO'd 00'1 J.id"J.,'S_.i.
-- j i iii i I , I " -- Z: T7 JJJ£ III

'' i k ii .-, i , ,llll, ,IILI II I II I III - i l_ IIIII "

lw



SAMPLE I.D. DEPTH INT_ SAMPLE,, I.D. D,._PTH. ,,,,,INT.
IZ_ i

OCl " - ........_ i iiiii i i --
__ _ iiii

xu_

t

i

u gt

_o,../. ,_,.#," .... .......lit i i --

_ _" __ l/t-Iz" ....... _ .....-- #.

nor,, .... I Z" !._ ...... -"-,,.---_r-

lID I1 III Ill ii II II
I

IIIIII

II II IIIII

ILI II I I I I III III

__ I II
IIII II

__ j__ II IIIII --
I I Ill --

II III-- II lI
IIIII ---

, t III I,,,,,,,, ,
II

--- ± I
I __1

_ _........ .... ..,,.,,-, .....e
• d,,.. qr_ vmL ,_ ---

......... _ .'..::
" .... _t_' ' I'jW' -' '-', _i, _',,i_, _ _'F, ,__: i,_, _ --i'I",;._ ,, __, _

i iiii _

--- ii iiill ii iiiii
,.

111It I1,

, o _--
-- I I I

I I I I I I

I

lit J--

II I I -
iiiiii L --

---- LU II --
IIIII I J I III

II

III II I II I I I
I .... --

I IIIIII] III II IIII
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MK-FERGUSON COMPANY
A tORRI|ON KNUD|IIN COMPANY

ii ii iiiiiii i i iiii i iii iii ii ii i iii i ii

COBBLES-TO-FINE TEST PIT DATA
I '

TESTPIT / 9
I m ,,, I ] II

LOCATION: N _q#4 E /_00
i iiiii iiii i illll i ill

i
TACTEST PIT:YES N NO .ii il

CDH SAMPLE3 TO BE T_ BY MK-F/_.,S: YES NO ,_

SURFACE ELEVATION: 7/_'3. _ ,,,

DEPTH OF TAILINGS/COBBLES _TERFACE: ,,:¢' 7 _ __

DEPTH OF GROUNDWATER: /Z, FF .....

SAN[PLE_VAL: /_, <_,,p,._ <'9_Zo fr J,,_',_.

COUNTS:

HI ,... ,i il ,i i . i i .. i,i,

u i i i i| ii 11i iii i[

ii., J , ii i ,, 'L ii _ ml i -

i ii i i iii i i _ i • . ii ii

ii i, ,ll i. , i ,i •

ii ,. i i i 11, i i ., , ,

....

p._mF"" . , i 1_
IP_ '%'._'' ", .... " ',. ' I_

--
i iiiii i ii ii i 11 i I ii iii ii



i i , i i ii ii ,,,, i i i i ii iii i ; i _t II I i i

- _ _ _2.._T_I_ c.4Ex_ I_..

"TESTPITLOG p,g, to, /_
............. s,,/,.'c#.--_ .

_ S,TE,D:_f'_'/ LOCAT_O__D:r__A('-3' _^PPROx.SiT.COOROINATES(_.___.N _/_d'- .... _E ._
GROUND ELEV. (FT. MSL) " : -

DATE EXCAVATED: I/.,/ - (-/',l= _.
BACKHOLE TYPE: F; i//_' " ._

CONTRACTOR: __ ._ __ _
FIELD REP:

REHAB. DATE: .... __-_------__
......... /t-//- _, / (/_ _7 __

GROUNDWATER LE_
DATE TIM'EIDEPT H,ttt.) E.ST..,FLOW (GAL!.MIN i

, , i

i i i i i

i [ i i i i i elIL i AIIII ii i i i iii i i i __

LOCATION DESCRIFTI.ON ._Q.__'_////l,_ f _//// ,/('/1_/._. . , ,

f " t-. .............. ¢ _ .................... i ui i i i i i

DEPTH _1 UNIFIED VISUAL CLASS.: DENSITY, COLOR. STRENGTH:
(fl.) INT ]TYPE_ ID 1SOIL CLASS. ....... PLA. STICITy._ CONDITION, E._C.

[......,d, ....... -

-27_;._ -, . ,1. ., .1.

t,,

I I I I|I " I I

" ii i --

- r,_ '_,_

-'-- _, _.:'_ _ i_
" , . ,..,,, ,...,..

__ L.z..a__'.i _,_C,_-,a__v.,u

--.....,_,...,e muu=_'r_,:: ............... .....
SAMPLE TYPE

II - Undisturbed BIo_.k Slml_lei IlL

1 ................. _ -- _'lilurbld Bul;_ $im¢II



..... .... i[i _ _..__ c._P__ ........
llll i i t lit i | i i : --

TEST PIT LOG PageJ..of
ii j ,i ii i i i

-LOCATION MAP: ^ SITE ID: ,_/,r,.l_! __ LOCATIO_I ID: _-.'?.. _

/_ APPROX¢ll/._ITE COORDINATES (ft)

GROUN'D ELEV, (FT. MSL) • • .
O^TEEXCAVATE:):.Jt/,_I"__ '_
CONTRACTOr: ..... _ .- ,.........

FIELDREP:,;.'_;_s/.K._r_,_,,,_ .......
REHAB, DATE: ..... - ....

- - GROUI_i_W'ATE'R LEVELS ......

DATE1TiME!DE,P'_i'H (ft) .EST. FLow (GAL/MINi
I ,, ,,, i i, _ i i iii........

LoCATION DEscR'IPTION ...._
SITE CONDITION ................................ --

DEPTH' sAMPL_ UNIFIED VISUAL CLASS.: DENSITY, cOLOR, STRENGTH
(ft.) INT LTYPE I"D _OIL CLASS. . PLASTICITy; CON.DITION. ETC.II [ I

_
I

J

I

,-c-_ _ol .
i,

•-'e e. .:, #._.@ =#.u

. . .,, ; , i _ ' "i _"

• _

i I I Ill II ...... II I I IIIm I II II I I

COMMENTS.
- "....... SAMPLE TYPE

__ III i I I I I llll I I I IIIII III

B - Undlilurbet: Block Simple
• IIIII i • II I II

' ...................... O- Oislurbl¢= Bul_, Sample

_" - ' ......... ',", ....... " ,"'L ':: ;I '! : .....

JIEG-AL,-:_,P.-1, _=ll_'_ ' l:"_,CttlOl: 1.4 _, 1.'_



|
II

_ _ _r,,iG G.,,_<:X.IPu',,IC.i i i i i lU

SOIL SAMPLE INVENTORY
i ii ii i i Illllil , lull II I I I II II

LOCATION
SITE ID: /' (BORING} ID: _" --%

SAMPLE I.D. DEPTH INT. SAMPLE I.D. DEPTH INT.
J .... III -- -- Ill I mill -

¢o-...._ il I Ill L L I I IIIInlnl HIlL I

ill nnil __ I I Ill I_

..................
--- , ii ii ii -- |i ii i

i i ii i i in , ......... _ ill - L

IInIll I ___ II -- -- _ Ill n I iiiiii

ii u |llil iii I I -- -- __ INI U II II nil nl in ii n IInnll

-- _ IL • _ n In m

ii ii ii II _ I I I ii II iiiii l

__ i -- -- illi I

•-- ....... ii i

........... _ _ -r_"",_'_ ,"' ,...,.._.,_M _,
- ,, . , '

iiin! ii __ _ InnI IL _ I I

lieu II l II L -- -- -- I I_ Ill l II -- --

ii i in 111 -- illlW i u _ I II --

-- _ -- nan i n _ --

Illl -- I J i i --

-- i ii __ ill i L

• ,=

I -- II -- -- HII Rill ,, ,,,|,, , I --

III I lIi I • II II

-- hill __ nun -- I u ii n

-- i I i iil i Ill

-- n i n

II In I u --
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_MK-FERGUSON COMPANY
. _F'A MQRRIIIQN KNUOII|N C_OMP&NY

III I Illl I imlll iiiiiiiii I III I ii I III II II I _ I I III1[ I Illll I I I iiiii Ii II|l I I I I HH |,

[ ' .

I COBBLES-TO-FINE TEST PIT DATA : ,
o

j TF2rPrre., Zo .....
'LOCATION: N Z_o E Z__,,,,,

I
TAC TEST PIT: YES K NO i

I
CDH SA.MPL,F_TO BE TAKEN :BYMX:-F/_: YES NO ....X.

I" _ACEIR.EVATION: ,, ,,

DKI_ OF TAK/NGS/COBBLES _AC_ .... /_'0._)__'_
I

DEPTH OF GROUNDWATER: _' / 7 #'f r" /SFt-i mum i

I SAMPLEINTERVAL: _o_ s,,_.,p,._" e _rr _ /_Fr

i CO_:

m i i i i ,ill i ii i mi i l flu

I I I lull nn , IN I I II U _ i i i i i

i m iBm I u m u n I II

IIIn I I II In mn I I I I In I I

I Ill I IN III N NIN nil II n I n n I IININII Inln III

nl nn I ingnl N II II N n i i i I _ i i _ ii ill

SIGNATURE: DATS: /z/.,o/_ z.- ,, ,
/ "

I , ' , J

_

i Nil I I na U I IlU I U I nu I L u



" "rEsT'pierLOG.... P,g,2of
LOCATIONMAP: ^ SITEIO:_G'_)_I LOCATIO_ID:___

, /_ APPROX. SITE COORDINATES (fU ....,,.A
N _ _,J.</'lJ ............ E _" •
GROUND ELEV, (FT. MSL) ' '

, DATE EXCAVATED: J. -/ "
I BACKHOLE TYPE: ,, -¢/-_

' FIELD REP. . .d, J", ..,,, .. o
REHAB. DATE: ..... . _

......... GROUNDWATER LEVELS .....

DAT E 1TIM'E DE'PTH" (ft)'i'EST., FL(3W _(GA'L,/MIN:
I L I I I I II I j

Ii ii ii [i iii ii ii i i iiiiii ii i i i
I,,............ _ , , - _ .' - _ . .t. , / ,. ..... t ,

LOCATION - ' -- " - "DESCRIP =I.ON __.=_____,:r/_/_¢R', ,,_,,;_n,,j,_M_,,_,

SITE CONDITION_ - /
. ........ ,!- . ,. __',., _;. !_=_ _ ,_.,.,. ,.,,., ......._;:,...-,'DEPTH ' SAM!:LE .. UNIFIED VISUAL CL;_SS.. DENSITY, COLOR, STREI_GI_H

(ft.) INT..iT_YPEt ID _OIL CLASS, PL/_STICITY, CONDJTION, E!TC
=.fAil6"................... " " "

....... .k,'#J,..... //'fj _ f . .__ /j:" ,. ..., '" ....

i i i iii i II

• . -_-_¢ ,4lyJ ._,_.. . _. //_.

, , ', I i_
' • i q

.---- ;. ,i_ _ .,

i i i i II I I I I I III , I ml ,i i

COMMENTS: n,
- Jl t. i _1_ ii i INI SAMPLE TYPE

i

B - Undisturbed Block Silmlile
.......... J_ _ :'_'_1,,_ _',l_l _i#

, _J'_ _-,_':" ,<.._.-_,,I,_ ,e_'_',r_.__' "- _"'"'°'° ""'_"'°'"
' " i iii ,i ,. ii i i i, i



............." "' .................. "
TE ST -PIT LOG P=_e/..of Li Ilnl] ___ i IL

L I " -- I .................. dB_l__ / _1_ C.
LOCATION MAP: " ^ SITE IO: ...... LOCATIO_I ID:

_ APPROX.-61TE COORDINATFj.S_.(ft3
N _Z'.U__. ...... s_a_OUNDE,_V.(Yr. MSL) .
DATE EXCAVATED:
BACKHOLE TYPE:
CONTRACTOR:

• FIELD REP:- - ,'I __
REHAB. DATE: ..... . ....

..... GR'CU'ND WATER ' LEV'Ei. S ............ i

..... (,aDA'rEI'r_MEtDEP'i'H'_it')"E'ST.FLOW AL!'M_)
I I

___ [ I I I I III II I III IIIII II I II
II II_LI

P . ii iiJliiii i i i i i i iiiiI
ii ii _ ii i ii i] i ii iiii iiilllllllll if i ii ii

'_LOCA'rJoNoESC_'_'ri'or__,.._,-.,_,_ r:,_. iii i iiiiiiii ii i iii ii iiiiiiii ,i

SITE CONDITION .......... _) ..............................................

-DEPTH ' $'AP_IPLE ...... UNiI_IED I VIS"LIALCLASS.: DENSITY. COLO'R' STRENGTH(ft.) iNT!TYPE ID SOIL CLASS. , , ,.........PLASTICITY v CO,ND!TION , ETC

_'------'Ceq _ ' ' ' J

___ c;-G; f,c_'npl< t_,I. ceJhch'd _/.e' _ C_w,.

- ,2:..",.;' ' '. .__ r_r_ F, _,,,_,_,_',,,'i _t"___ "
--.

. .._

COMMENTS: ..........................
I ---- m ................. SAMPLE TYPE

IlU Illll I Ill Ill Ill I lll .....

II I ........... 6 - Uncli=lurbl¢l Btoe, k Simple

• D- Disturbed BoI;_ Simple

JEG-A' "N_,-T 1_/871 _, ¢'_P_vt)c 1/_ /t 1_'4



AI'IA(_HNII;NI i lr_W_ , vo -s

i i i ii i • i i --
i iiiiii i i

SOIL SAMPLE INVENTORY
.............. , I i iii

.___. _ l,|,m,i

p ,

LOCATION " :

SITE_D: f C_O_INa)nD:__". ,/ - _ .....

DATE: FIELD REP.: ............. ,, -......• t



iMK.FERGUSON COMPANY
A MORAl|ON KNUOIIN COLONY

]I i llll lliilll I III ll]lil i ill - ii I i iiii F,., ,, , .i,= ........ a. ,,. ,.,f , r, |,!i nil,i] ii i .... !ii 111 !1 iiii _ ,,

COBBLF...%TO-FINE TEST PIT DATA
/

, /
d

Prr#:_ Z/li iii i .... _1

LOCATION:N LZ4¢O _ _ E __:S90 , _

TAC TY_T PIT:Y_..a__ NO ....

CDH SAMPL_ TO BE TA_ BY IVlX-F/C_: Y_. _ NO 2_

SURFACE E._VATION: 7_alG___-7'....

DEPTH OF TKII/NGSICOBBLP_ DII'ERPACE: -e'a_.t,,,&S,

DEFr'H OF GROUNDWA_: ...._, W__ - U I ill•

SA_L_ _VAL._._,_,y_-s e _#e_._ /. _#r /./D rz/_ F.rr r_ 7rr.

COM_F._TS:
__ i __1 [ _ iiiii .__ iiii i iiiiii __ ii i i i . I ii __jl ii ii i iiiii i[ i L III I II I I II i I

--- iii ii __ i __ -- _ i lJll ]] _ i i iiiL II I ......... _ ---- _ _Iiii ii i

............. J [11 I j Ij I . _ i I III __L I IIIIIIULIIIII I I IIII III llllll IIIIIL --

--- . • ii ,,|,1 , i111 iii iii ii ii | i ii__ I __._ ii i _J_ _ i llll iii ii iiiiiii i --I IIIII

_ iii I _j[ - __ ii . iiii i i i _ iiiiii i ii| -

iiii iii i _ i iiiii i ii i iiii - ....... i iii|i IIIiiiiiiiiiii_II - . .......

i
,,,,.,,,,
,

I
t

,

I
1

L__
_ i L II | --

*



.8

-:: : ........ ii i . [ij.............

"' TEST P!T LOG Page_of ._............... /,+_.f _-_
^ BITE ID:.,,/N//_0't- LOCATION ID:_

LOCAT,O,MAp: & A_P,ox.s_TsCOORO_NATSSct,)_N __mo.......... s_
GROUNDeLeV,iFT. M_L), .... _7 f,..,.,.¢_.¢"
DATE EXGAVATED: _ _ _
BACKHOLE TYPE: C,'_ _2,C .... .. _J

CONTRACT_' FIELD REP:
REHAB. DATE:- _......... - ....

.... '.....GROUND_ A-'TE._-L_V,,,,E,,,,I,,Sl .....
_bAT_.Tiros_OSP.TH(ft')F.ST.FLOW._aAL/,M,(_i')

ii I __ I II _1[ - I Jl[l .... III - II I I II]I illllll ._

i
[ ii i iii i iiii :-- IH -- - I .... III I I I IJ III

i

-LOCATION DE$cRiPT'IOt_
SITE CONDITION

elt

Mill ....... AL'"e"LA DEN ....... S, R_NQTH_OEP'THI S,_ S" uNIFIED VIBU S_t.: BITY. c-_dLoR;"-
+ +(ft.) lINT TYPEI ID-+BOIL CLASS. PLASTIG!.Ty,.CONDITIO. N, ETCI I1[ [ I . +_

• s_.s_ ,s_. ,¢_,e.c.,_u',,¢'_'+"°,,"+Y'",_,-- ,._¢,__ _.:__< _/.<_._
, -, ......... , .......... . .,--_...:..:__...._.
_ c +j .¢,,/, --
m

"' -" l,,.i.wn_m__".r¢-
-_,- _ " (_ i,_l__ ,_qo;,) •, _+, , .. / r¢_,;_)
.._ _ _,._/d_r.,,_ ;'7"

_ _'.

m

G _ ENTS: "'........ + I
.............................. - ...... J . SAMPLE TYPE

i " u,,=*,,,,,=,=a,o_,_s,_,,



.=AMPLt_._, .pEptHINT. samPu,J!,o,___ pSPTHIN?._

-- I _ ii i JI H__ I Illift[ j III B_ J

It --- _ /111_.__ _ _ _ _ ...... I _11II I I1_L _ -- + + II

Iij ,,j_

v - • --

.... _ __ 17"i_,__ + __ .... .... ..... +,+

-- ..... -JL III I ...... -- II .........

t - zo"..... - L - W ---- I L_ I I .... -- - = !1TM......

[__ 2L __ IIII 1 IL__ _1 --=-- II __1111111 L _ ...... -- -- -- - ......

- - I III _ II LL/ _ III --- L -- III _ _ I .... -- I __ _ -- --

III ....... __. -- --- • _ _____llllll -- " "I---- _ _ " __- _ --r -- I Illlll II i L ---

J _ ,|

............. + ......... _..___ .... -- .... I .......... +_. _l+ ' _', _ _ ''q_

..... I_1 I --- __ --- I Ili_ _I_ + , ,_i ' Ib #

__Y - _ - _ 11lll+I tlIII . J' -- _ II 0 _ _L.__I_ ............ _IL

-- I

......
-- - -- ii111 j _ _ -- __ -- .... __ iii :. __ -- "

-- - __ III I - -- 4 _3_ _ - + _ ..... _._I III i i - ........ . ___ -- __. I ILL_ -

iiii - __ . _ _ .... I -- +_ _ _ iiiiiii I I ---L
ii

• +

-- 1 i -- II _j In!ill - . -- - - -- Ill II - -- _ _lJ I+II i i I

._
---.__ -- i i ! iii i - _ -+ _ _ +- - + __ ii_ "1 i u

__ _
--- ii ___LI iiii.. - - I ii ii i _ - -- __ ............. j,

L_ -+ __ iii -- -- I _ -- _ ...... _ " - _. -- ii j,.,...___ _ iiii

+

IL --- I I . !111 ---- + - __ _ i j i_ j i

ii
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IA UOHRIIOH RNU|IIN O|i_Nf
. MK-FERGUSONCOMPANY

II . _ ii 1 ii111 __ -............... II11 ii irl],i i ii i [ 111111 ii i i ii i . iiiiii iiii ]lFI __ ii iiiii ii iii ii -

• e

COBB_TO,.F'IN_ TF.,STPIT DATA . ,
o

Prre. -, ,,,,

LOCATION: N ...../'_)_0_. - ...._-- __',-_' ....

TAC _ PIT:YES..._ NO

CDH SAMPLES TO BE T_ BY MX-F/_: YES_.__ NO ,_..

SURFACE ELEVATION: _ 7_/'S",6" _

DIEFI_OF TAIL_(]SICOBBLES Ds';'ERFACE:_-- /3 _ .

DEFTH OF GROTINDWA_: ..../_. _ If ....

COMME'13:
-- il iii _ Jill Ill Ilii - I mm]l i --- [I IIII I _ . II ]i ........ I . _

-- ---- ll ___ IIII111_ IIIIIII _ L - __Ill I ...... II llll_L...... I II UJL IIUllll I ] __ IIII " _ l ] I

-- _ " ii _ iiiiii - i .... i - . __. i ii i i i iiiii lllllii .llImIll I IIIII II I

..... ._ lllli _] III I l i ill IIIIII I I] III IllI III II II I III III ii ]ii i

- iiiiii iii i II]II ] iii • iii II I i i iii__ iii jliiii ii iii i _ i ii iiiiIi i [ llllllll
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• .ENGINEERS
AND
CONSTRUCTORS

, (_MK-FERGUSON COMPANYA _N KNUDI/.N _.,OMPANY

I_j_)OUAMllMS

d ONE ERILrVIEW PLAZA

CLEVELAND, OHIO U.S.A, 44114 MPLY 'riD: MK.FEROUSON COMPANY
PI,K_I|;(214)lt2_MO0/I"ELEX:_ RIM|DUU.,_"rK)NS

CONTI_C'roR.uMT_I_OJIC'r
P.O.IOXI1N
,,u.muoueJ_.,_v MeX¢OU.S.A._,_

February 2, 1993 93-3050-097

Mr. Steve Hamp C_,._,,,-,. _-_-_1
DOE Site Manager _c_,,_ ___ _. z.S"Sq
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 /

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 COHP_

Construction Engineering Manager

CRS/RCH/mno

At tachment

cc : v/attachment :
W. Naugle, CDH

LJ" McBee, TAC/UMTRA

0'723KZ



CWM Federal Environmental Services°Inc.

DATE: Jan. 20, 1993

TO: Jim Turner LOCATION: Albuquerque

FROM: Ron Jacobs_ _ f_ LOCATION: Gunnison

SUBJECT: Cobbles-to-fines

Enclosedis the requested cobbles-to-fines information from the Gurmisonsite test pits.

If you have any further inquiries, ple.asecontact me.

RDJIKDIts

pc JohnInnis
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VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS OF 1-FT DEPTH INCREMENT

SOIL SAMPLES <#4 MESH SIEVE COBBLY
SUBSOIL INVESTIGATION

NOVEMBER 1992



"_.

_h_mmm-._...'. _,d, t_d,. -'., ( qb,,,,_ Jl,,,d J"qk, dm-.,. ,d,,_ q_,,,,S,d, 3h,,,6 ,,J ..-. _ ,m _,,,,, _ _ .-'.t, , ew, e

I _O00W.6THAV_SUnI300GOLOEN.CO_ _3)_7.1_ FAX(30_W?.lUg
I I 23-Dec-92

Ron Jacobs
_*._-Fer_scn

Gu.-.:,.ison, C._ _.123 0 J
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A2.RINGER ,LABORATORIES INC
I _oo w.arm_r.., surrt _ aO_SN. COeO_ _ zn._ FAX('_m)w'r._m 23-Dec-92

Ron _acobs
MK-Ferquson Page: i
1571 CR 38 Copy: 3 of 3
Gunn;.son, CO 81230

Attn: Received: 20-Nov-92
Project: Gunnison PO# 3050-511-10004 #058

JO_: 9;5566E _ua_s: _'!nai

CASE NARRATIVE

A total of 22 Soil samples were received on 20-Nov-92. All were properly
preserved and in good condition. As stated in _he chain of custody,
T.he samples were run for the following analyses: Ra-226, Th-230, Th-222
and U. Our procedures are summarized on the Quality Control Data Sheet.
There were no deviations to these procedures. All samples were ext.-acted
and analyzed within the proper holding times.

Quality control standards were run using standard EPA guidelines. A
summary of that data is provided. The acceptance criteria for spikes
and duplicates is fifteen percent. It is based on the relative percent
deviation of the mean, taking the counting erT.6r into aocoun_ for
radiochemical analyses. All QC checks, includihg duplicates, spikes,
and blanks, passed. ,;

It is possible that some Th-232 results may be biased high due to carry
over from Th-230 peak on the spectrum. Since Th-232 and Th-228 are gen-
erally in equilibrium, the Th-22B results have been included in this re-
poru. This analysis delayed _e repor_ by one day.

• • • • • • . . e e e •

Steven L. Sincoff, Ph.D(.//
Director of Operations

Q

'. Meerin&TheAnalyticalChallen&e._O.fA than&in8 World



' "BA.RRINGER "' ZABORATORIES INC

I _sooow, _H AVE.,surm 3oo aOLDtN,CO8O4O1_0_ 2_._W _ _ _-_• 23-Dec-92

' Ron 3acobs
MK-Fer_uson Page: R-I
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

JQb: 9255_6E ....... _tatus: Final

Sample TYPe: Soll I __

Ra-226 Error Th-230 Error Th-232 Error U
Total Total ToUal Total

SadDle _d 9_i/a 2_ _C!/= 2¢ _Ci/c ..... 20 ...... _q/cr _
t

G'JN-TP-0052 32 ±3 75 _+4 3.2 ±I.0 _/ c.l 4.0

GUN-TP-O053 12 .+2 47 ._3 4.5 _+1.2 t..2" 3.0 C_
GUN-TP-0066 1.8 ±0.7 12 22 2.0 20.8 _G c-,' 180 " 5_
GUN-TP-0067 2.9 _+i.0 13 ±2 1.0 ±0.6 0.2"
GUN-TP-0068 2.0 -+0.8 1.0 _+0 5 0 7 ±0 5 _.r 130 _3Pc''/'_

.... 64 ,$_:_p_Ccc_:
GUN-TP-0069 1.2 ±0.6 1.9 _+0.6 i.I ±0.6 3 q 20 t.

GUN-TP-0070 2.1 ±0.8 3"9 _+0.9 ........1.2 ±0.6 • _" 51 I,
GUN-TP-0080 1.8 20.7 1.3 ±0.6 _.7 -+b.SStl 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 "I.0 -+0,.6 2-_ 2.0

GUN-TP-0083 1.6 ±0.7 25 ±2 2.5 ±0.8 3 ¥. 8.0
GUN-TP-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=13 • c-t' 35
G'JN-TP-0039 3 5 ±I 0 160 ±i0 15 -+2 l-J" 32
GUN-TP-0040 4.2 ±I.I 220 ¢i0 2.7 ±0.8 J" $ 23

• GUN-TP-0041 4.3 ±I.I 160 ±I0 9 2 -+I 5 _ #'• . " I0

G'JN-TP-0042 , 4.6 ±I.I 190 ±i0 I0 ±2 _-5"' 12
GUN-TP-0043 7.0 -+1.4 130 -+i0 i0 -+2 "I@ G l" 32
GUN-TP-0044 2.3 _+0.8 62 -+3 2.7 ±0.8 I-2' 58
GUN-TP-0045 2.0 _+0.8 47 ±3 1.0 ±0.6 j-3' 56

I

G_.._- -_ 0046 2.6 -+0.9 40 -+3 1 4 ±0 7 3"_ 105
GUN-TP"0047 2.3 -+0.9 38 ±3 1.3 -+0.7 q-b-/ 150

Th-228 Error
Total

Sam=le Z_ DCi]_ _,

GUN-TP-0066 2.2 ±0.9 ' ' : ... ' "

MeetingThe AnalyticalChallengesOf A Changing World
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| 15ooow._ me..sun _ Go_. co_ _m)_.1_ _ _ _.lm
I 23-Dec-92

Ron _acobs
MX-Farguson Page: R-2
1571 CR 38 Copy= 3 of , 3
Gunnison, CO 81230

Attn: Received: 20-Nov-92 09: 30
Project: Gunnison PO #: 3050-511-10004 #058 .,

_o_; 9_,_66E _,_atus : FinaZ

Iam,pZo T_rpe8 Io£1

Th-228 Error
Total

Sa_Dle Zd DCi/(: 20

GUN-TP-0067 0.8 ±0.5
GUN-TP-0068 I.4 ±0.6
GUN-TP-0069 0.9 ±0.6
GUN-TP-007 0 1.0 _+0.6
GUN-TP-0080 0.8 ±0.5
GUN-TP-0081 i.3 Z0.6
GUN-TP-O082 0.6 ±0.5
GUN-TP-0083 0.7 :_0.5
GUN-TP-0084 0.5 ±0.5 '
GUN-T_-0038 0.6 __0.5 "

• t.

GUN-TP-0039 I.2 ±0.6
GUN-TP-0040 0.4 ±0.4
GUN-TP-0041 I.1 ±0.6
GUN-TP-0042 I.0 _0.6
GUN-TP-0043 I.0 :_0.6
GUN-TP-0044 I.5 _+0.7
GUN-TP-0045 I.3 ±0.6
GUN-TP-0046 i.1 ±0.6
GUN-TP-004 7 1.0 ::!:0.6

MeetingTheAnalyticalChallenges0/.4Changin&Worl_



9

b • •

I

' ER I,ABORATORIES INC

..... I _5ooow. _ AVS.,Surm3oo (;OU)_, Co_m (_1 zr_._w _ _ zrr._em 23-Dec-92

Ron Jacobs
)_-Fer_uscn Page: R-3
1571 CR 38 Copy: 3 of 3
Gur_ison, CO 81230

At_n: Received: 20-I_0v-92 09:30

Project: Gunniscn PO #: 3050-511-10004 W058

Status: FinalJcb_ 9_._566E .............

Abbreviations :

Parameters :

Ra-226 : Radium-226
Th-230 : Thoriu=-230
Th-232 : Thoriu=-232
U : Uranium
Th-228 : Thorium-228

pCi/g : picoC_ries per gram .
2_ : Counting error a_ the 95% :confidence level, 2o '
_g/g : micrograms per gram ' ,

t'

Meeh'.g The Aaalyn'calChallenge;Of A Changing World
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-- _ _ w._H anL SUnl_ aO_aN,CO_ _m _._ PaX_m _ ml
. 23-De0-92

' Ron _acobs
MX-Ferguson Page: Q-1
1571 CR 38 Copy: 3 of 3
Gunnieon, CO 81230

A---. Received: 20-Nov-92 09z30kB _e_ •

P:o_ec_: Gunnison PO #: 3050-511-10004 #058

Status. ....?inal

Sample Types Jeil

Ra-226 Error Th-230 Erro= Th-232 Er=or
Total Total Total

Sample Td ......._DCi/= 20 JlmCi/a 2a ....._Ci/a 2a ....

Duplicate 3.6 21.0 43 ±3 4.3 21.0
Duplicate 4.4 21.2 48 23 3.2 20.9
Duplicate % diff. I0 --- 5.5 --- 15 ---
Std (found value) 99 27 88 26 16 ±3
Std (_.-ue value) g9 --- 97 --- 18 ---
Std % rec. 100 --- 91 --- 89 ---
Blank 0.2 20.2 0.0 20.1: 0.0 20.2
Spike % rec. I00 --- 87 --- 104 ---

et

U Th-228 E=Tor ,
Total Total

_amwle _d _, _=/_ _Ci/a 2a
!

Duplicate 35 0.5 20.5
Duplicate 35 I. 0 20.6
Duplicate % diff. 0.0 33 ---
S_ (found value) 47.5 16 23
S_d (true value) 49.0 19 ---
Std % rec. 97 84 ---
• lank o. 0 o. 0 20.2
Spike % rec. 106 94 ---

Meer_n&TheAnal_._calC_alle,&_0/.4C_a,&i,&World



ZABORATORIP.S INC

[ 23-Dec-92
'on  acobn
MX-Fer_uson Page: Q-2
1571 CR :38 Copy: 3 of 3
Gunnison, CO 81230

A_n: Rtcmlvedl 20-Nay-92 09:30

Project: Gunnlson PO #: 3050-511-10004 #058

_Tcb| 925S6EE .................... ...... S1:atum t ?inal_ ,

Ahbrlviatians :.

Parameters '_

Ra-226 I Radium-22 6
Th-230 z Thorium-230
Th-232 : Thoriu=-232
U • Uranium
Th-228 : Thoritlm-228

UnLUl

pci/g i: picoCuries per gram ' ,f
2o Counting error a_ t.he 95% _on idence level, 2_
_g/g micrograms per gram



.4BOR.4TORIF, S INC.

I ,l_O0'W.rrH,wL $ur1"l_o0 @O_SN.CO_ _ Zrt.lU't I_X_ O?.+m 23-Dsc-92
Ron Oacobe
MX-Fez_uson Page: Q-3
15'71 CR 38 Copy: 3 of 3
Ounnison, CO 81230

AeOn: Received: 20-Nov-92 09:30
PTo_o¢_: Ounnlson PO #1 3050-511-10004 1058

_'o_,I 92.RS651_ ............ Status :...........?inal +
QUery cO_oz, _o_ .....................

amu_=_ao,.nor..x_x s_z_

Received by" J_r Via: UPS

Sample Container Type: S00ml me1 can
Sample Type: Soil
Preservative When Received: none
Additional Lab Prepa=ation: I00 mesh

Prmer- Date (s) of

Parameter Method LLD va_/ve Analyst ' Analysis

. %'

Ra-226 SM-705 0.3 pCi/g none Pingilley 12/10-12/15
Th-230 USAEC 0.4 pCi/g none Or_iz 12/ 8-12/17
Th-232 USAEC 0.4 pCl/g none Oz_iz 12/ 8-12/17
U ASTM D2907 0.3 _g/g none Knox 12/ 9-12/15
Th-232 USAEC 0.4 pCi/g none Or_iz 12/ 8-12/21

' Meerin_TheAnalyrlcalChallen&es(_fAC_n&in& World
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I ISO00W._ aVL |Ur__o0aOL=Im.CO_ (3ra_ lw, m.x('JoinzrrImm 23-De¢-92
' Ron _acobs

MK-Fe=9_son Page: Q-4
1571 CR 38 COpy| 3 of 3
Gum.nison, CO 81230

A_'.n: Received: 20-Nov-S2 09" 30
Project: G_%nnison PO #: 3050-511-10004 #058

_'ob: .........925S6_E ....................................... Sta_.,s: Final ........
QUALITY CONTROL REPORT

/
/

/
_' o* °'

/ / I
e_, • • ,Z, , , , , e • • e , • o , • • • • , • • •

Rad_hemlca_oralyry Manager6 '

oeOooOOooee oooooooeooooeoeooooeeoe

Quallgy Assurance DeparT.meng i .

t'

!
e.

A

• Meetin&TheAaalyticalChallen&e$OfA C;,mEin&World



II_IH J 61g_l_l m_i_aUlbO, M 6_ Ibo...,.., qUmm).+)mu**mI _ ., _t8,-,_. . q_

' Helerw ]l_nlBloin
l,IX-_ (_mmlmn) P=se: 1
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811 8l=prupria_ si_ stud O_/l_:: will Eollo_ h_ _il.
cls=ntFc. _ _ ru'pmmihilf.Lj Eor _ E_ f.x'ammiui_rs. If..

• is _ =li_.ttk's r_=tmihilif._ f.o nc_kiE_ us =£ _ _ In
at_/=x- lshnn_ ssum_.
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VENDOR LABORATORYRADIOLOGICAL
MEASUREMENTS: COMPOSITE SOIL SAMPLES >#4

MESH SIEVECOBBLYSUBSOIL INVESTIGATION
NOVEMBER 1992
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ZABORATORLF.S INC
I _ W. 6TH Ak_, lUffE 300 OOmlN, CO _ _03) _.1_ K_X _ WT.1I

22-Dec-92
Ron _acobs

Gunnison, CO 81230

At_n: Received: 20-Nov-g:
Pro_il_-_: O_ison PO# 3050-511-10004 #057

_ob: _925S71_ ................................................... Stat'ds: ?ina"
-

BARRZNGER LABORATORIES
3_tLLYTICAL REPORT PACKAGE

CASE NARRATIVE.......................................i

ANALYTICAL RESULTS.................................R-I

QUALITY CONTROL REPORT.............................(2-1



i •

ZABORA'OR  S
I W W,arm,WlL,eurrliso. oO_IIN,co,.4el ('Jo.1)277lee7_ (_D.1)_.teeo

22-Dec-92
Ron Oacobs
ME-Ferg_son Page: i
1571 CR 38 Copy: 3 of 3
G_tnnlson, CO 81230

Attn: Received: 20-Nov-92
Pro_ect: Gunnison PO# 3050-511-10004 #057

_ob: 925571E ,,,, ................ ................................. Status;, ?ina_

CASE NARRATIVE

A 1:oral 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,
_he samples were run for the following analyses: Ra-226, Th-230, Th-232
and U. Our procedures are summarized on _he Quality Control Da_a Sheet.
There were no deviations to _.hese procedures. All samples were ex_rac'.ed
and analyzed within the proper holding times.

Quality control standards were run using standard EPA guide,!nee. A '
summary of _ha_ da_a is provided• The acceptance criteria f_,r spikes
and duplicates is fifteen percent• It is based on the relative percent
deviation of the mean, taking the counting error into account for
radiochsmical analyses• All QC checks, including duplicates, spikes,
and blanks, passed•

Steven L. Sincoff, Ph._r_
Director of Opera, ions

Meeting The Analytical Challenges Of A Changing World ',
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i' ZABORATORIS INC

........I _6w, _ ,wL 8uvmmo OOU_N,CO_ _ mT._ mX ('a_)mT._m 22-Dec-92
d

Ron .Tacobs
MZ-Fer_son Page: R-I
1571 CR 38 Copy: 3 of 3

Gunnison, CO 81230 __t,_.._-_.
m .... -

A_tn: Received: 20-Nov-92 11'30
Pro_ect: Gunnimon PO #: 3050-611-10004 #057

Job; ,, 92_571_. ...... ............,, , ---,-, ..................... _ Status: ........ Final ....

Sample TTPas Soil

Ra-226 EzTor Th-230 Error
Total To_al

_. , Saml=le Id ......._ .... _ci/a .2_ ......_c!/a_ 2¢

GUN-SS-01-CTF (I Bucka_) 2.5 _0.8 IS _2

GUN-SS-03-CTF (2 Buckets) 1.3 _0.6 29 ±2
GUN-SS-04-CTF (2 Buckets) 1.2 _0.7 3.7 ±0.9

t
GUN-SS-05-CTF (2 Buckets) 1.9 _0.8 29 ±2 ,
GUN-SS-06-CTF (2 Buckets) 1.8 _0.8 1.6 _0.6,
GUN-SS-07-CTF (2 Buckets) 1.9 ._0.7 7.5 ±1.2
GUN-SS-08-CTF (2 Buckets) 2.0 _0.8 0.8 ±0.5
GUN-SS-09-CTF (2 Buckets) 3.0 -_0.9 47 ±3
GUN-SS-10-CTF (I Bucket) 3.1 -_.9 21 _2

GUN-SS-II-CTF (2 Buckets) 2.0 _0.8 12 ±2
GUN-SS-12-CTF (2 Buckets) 1.3 _0.6 3.1 _0.8
GUN-SS-13-CTF (2 Buckets) 2.5 _0.9 41 ±3 ,
GUN-SS-14-CTF (I Bucket) 1.5 _0.4 13 ±2
GUN-SS-15-CT¥ (2 Buckets) 2.8 _0.9 1.6 _0.6
GUN-SS-16-CTF (2 Buckets) 1.6 _0.7 10 ±I _.
GUN-SS-17-CTF (2 Buckets) 2.8 ._0.9 7.1 ±1.2
GUN-SS-18-CTF (2 Buckets) 2.1 _0.8 41 ±3
GUN-SS-19-CTF (2 Bucke_s) 2.2 ±0.8 22 _2
GUN-SS-20-CTF (2 Buckets) 2.7 ±0.9 42 _3

i

GUN-SS-22-CTF (3 Buckets) 4.0 _I.i 69 ±4 /
GUN-SS-23-CTF (2 Buckets) I.7 _0.7 3.1 _0.8

Th-232 Error U
Total Total

saddle _d ...... _Ci/a 2¢ .__ -a/a _

GUN-SS-01-CTF (I Bucke_) 1.7 _0.7 2.2

i,i
Meeting The Analytical Challenges Of A Changing World

e
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ZABORATORIES INC.
I _5ooow. _ ,vs.. surm 3oo Go_s_. co ao,o_ (3o3)zrt-_u-r _ (3o._)zrr._aa9

t I 22-Dec-92
Ron Jacobs

MK-Ferguson Page: R-2
1571 CR 38 Copy: 3 of 3

Uttnnison, CO 81230 _Q_%_les 1

Attn: Received: 20-Nov-92 11:30

Project: Gunnison PO #: 3050-511-10004 #057

Job: 925571E ............... St_t_ : Final

Sample Type: Soil

Th-232 Error U (p_l

Total Total /
Sample Id DCi/a 2_ _a/q

GUN-SS-03-CTF (2 Buckets) 2.3 _+0.8 2.6
GUN-SS-04-CTF (2 Buckets) 0.3 ±0.4 4.1
GUN-SS-05-CTF (2 Buckets) 2.5 ±0.8 8.6
GUN-SS-06-CTF (2 Buckets) 0.6 -+0.5 14
GUN-SS-07-CTF (2 Buckets) 0.7 _+0.5 20
GUN-SS-08-CTF (2 Buckets) 0.5 -_0.5 20
GUN-SS-09-CTF (2 Buckets) 2.9 _+0.9 7.0
GUN-SS-!0-CTF (i Bucket) 1.2 ±0.6 5.1
GUN-SS-II-CTF (2 Buckets) 0.9 -_0.6 I. 9
G_q_-SS-12-CTF (2 Buckets) 0.6 -+0.5 23

GUN-SS-13-CTF (2 Buckets) 3.6 -+I.0 6.3
GUN-SS-14-CTF (i Bucket) 1.2 _+0.6 20
GUN-SS-15-CTF (2 Buckets) 0.9 ±0.6 1.6
GUN-SS-16-CTF (2 Buckets) 0.7 _+0.5 32
GUN-SS-17-CTF (2 Buckets) 1.6 -+0.7 13
GUN-SS-18-CTF (2 Buckets) 2.0 _+0.7 6.0
GUN-SS-19-CTF (2 Buckets) 2.4 ±0.8 13
GUN-SS-20-CTF (2 Buckets) 2.3 _+0.8 Ii

GUN-SS-22-CTF (3 Buckets) 2.2 Z0.8

GUN-SS-23-CTF (2 Buckets) 1.7 ±0.7 1.3



£ABORATORIES INC

_ w. _ _, su_ _ so_, co _ _ _.l_ _ (_ _.lm 22-Dec-92

Ron Jacobs
l_-Ferguson Page: Q-1
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

At_n: Received: 20-Nov-92 ii:30

Project: Gunnison PO #: 3050-511-10004 #057

_0b: 925571E Sta%u_: ?inal
QUALITY CONTROL REPORT

Sample TTpe: Boil

Ra-226 Error Th-230 Error
Total Total

Sample _d Dci/_ 2o Dci/a Lj20

Duplicate 1.4 ±1.9 41 _+3
Duplicate 0.4 _+1.6 53 _+3
Duplicate % diff. 6.0 --- 13 ---
Std (found value) 102 _+7 I01 _+6
Std (true value) 99 --- 97 ---
Std % rec. 103 --- 104 ---
Blank 0.0 ±0.I 0.0 _+0.2

Spike % rec. 108 --- i01 ---

Th-232 Error U
Total Total

Sample Id _Ci/a 20 -=/_

Duplicate 3.6 ±I. 0 6.0
Duplicate 3.2 -+0.9 6.2
Duplicate % diff. 6.2 --- 1.6
Std (found value) 17 _+3 44.4
Std (true value) 18 --- 49.0
Std % rec. 94 --- 91
Blank 0.0 _+0.2 0.0

Spike % rec. 90 --- 103

Meeri.g The Analytical Challe.ges Of A Cha.gi.g World
........ _. • . .....
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ZABORATORIES INC

I _sooow.ermAve.,surre_oo GOU_eN,CO_ (3o3)Z;V._W r.Ax(303)zT"T-_on 22-Dec-92
Ron Jacobs

MK-Ferguson Page: Q-3
1571 CR 35 Copy: 3 of 3
Gunnison, CO 81230

Attn: Received: 20-Nov-92 II:30

Project: Gunnison PO #: 3050-511-10004 #057

Job: 925571E Status : Final
QUALITY CONTROL REPORT

QUALITY CONTROL DAT)B_ET

Received by: jdr Via: DSL Inc

Sample Container Type: 5 gal bucket
Sample Type: Soil
Preservative When Received: none

Additional Lab Preparation: none

Preset- Date (s) of
Parameter Method LLD vative Analyst Analysis
_m--m_mmm_emm--.mm mm----_oam_mm mmmmm imlm-- m m am _m--_emem mmm---- w_im_mlmm_m_ m_mmamm----_

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 Ortiz 12/10-12/17
U ASTM D2907 0.3 _g/g none Knox 12/14-12/16

Meeting The Analytical Challenges Of A Changing Worm



[ _oo_._ _..._ _o :LABORATORIES Ii_C
GOLDEn,CO_ _ _'r.lU'l FAX_lO3)277-U9

22-Dec-92
Ron Jacobs

MK-Ferguson Page: R-3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

Ate: Received: 20-Nov-92 II:30

Project: Gunnison PO #: 3050-511-10004 #057
f

Job; 925_71E , Status : Final

Abb;_viations:

Parameters :

Ra-226 : Radium-226
Th-230 : Thorium-23 0
Th-232 : Thorium-222
U : Uranium

uni_:

pCi/g : pico_ries per gram
20 : Counting error at the 95% confidence level, 2a
pg/g : micrograms per gram

Meeting The Analytical Challenges Of A Chanein_. World
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. LABORATORIES INC
_5_o_ cm _t, su_ _o GO_SN,COs0_ {3o3)ZT?._W F_ t_3) rrT._, 22-Dec-92

Ron 3acobs
MK-Ferguson Page: Q-4
1571 CR 38 Copy: 3 of 3
GtL-n_ison, CO 81230

Att,_: Received: 20-Nov-92 II: 30

Project: Gunnison PO #: 3050-511-10004 #057

JQ_; ..925571E Status: Final
Qu_ITY c0_oL _PORT

.I

Signe / .
• • • • • • • • • • • • • • • ao/_ • D • e,*,e • • • • • e* • • • • • • • • • • • • • • • •

Ra_T'oc " _"hemLcal Laboratory Manager

• • • • • • • • • • • • • • • • • • • • • Q • t • • • • • • • • • • • • • • •

Quality Assurance Department
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VENDOR LABORATORY RADIOLOGICAL
MEASUREMENTS: COMPOSITE SOIL SAMPLES <#4

MESH SIEVE COBBLY SOIL INVESTIGATION
NOVEMBER 1992



I"
ZABORATORIES INC

I _ w.en'H_. surnz3ooSOU_ZN.CO80,01_ z_.,ea7_AX(3o3)_.,mI " 2S-Dec-9 2 /
Ron Jacobs

Gunnison, CO 812 30

At_n: Received: 20-Nov-92
Project: Gt%nnison PO# 3050-511-10004 #059

_ob: 925567E ........... Status: Final

BARRINGER LABORATORIES
ANALYTICAL REPORT PAC.KAGE

CASE NARRATIVE ................ ....................... i

ANALYTICAL RESULTS R-I• • • • • @ • • • • • • • • • • • • • • • • • • • • • I • • • • •

./
QUALITY CONTROL REPORT Q-I• • • • • • • • • • • • • • • • • • • • • • • t • • • • •

Meeting 7"heAnalytical Challenges Of A Changing World
. _
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ZABORATORIES INC

i _,¢oow.em AVE.,surm_oo O0_EN.COe040_('J03)WT._e87FAX(_) zrr._esm 23-Dec-92
Ron Jacobs
MK-Ferguson Page: i
1571 CR 38 Copy: 3 of 3
Gunnison, CO 8123 0

Attn: Received: 20-Nov-92
Project: Gunnison PO# 3050-511-10004 #059

JQb: 925567E ......... _tatus; Final

CASE NARRATIVE

A total of 23 Soil samples were received on 20-Nov-92. All were properly
preserved and in good condition. As stated in the chain of custody,
T_e samples were run for _.he following analyses: Ra-226, Th-230, Th-232
and U. Our procedures are summarized on _-_e Quality Control Data Sheet.
There were no deviations to these procedures. All samples were extracted
and analyzed within the proper holding times.

Quality control standards were run using standard EPA guidelines. A
summary of that data is provided• The acceptance criteria for spikes
and duplicates is fifteen percent. It is based on t__e 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 equilibrium, the Th-228 results have been included in the re-
port. This analysis delaye d the repor_ by one day.

• Q o o • L_• • . • • • • . • • . •

Steven T,. Sincoff,
Director of Operations

Meeting The Analytical Challenges Of _ Changing World
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ZABORATORI_S INC

i _sooow. _m A_... surm3oo aOU_SN.CO_ _0_ mV._ r.X _0_ zn._en
23-Dec-92

' Ron _1"acobs
MK-Ferguson Page: R-I
1571 CR 38 Copy: 3 of 3
Ggnnison, CO 81230

At'.n: Received: 20-Nov-92 09:30

Project: Gunnison PO #: 3050-511-10004 #059

J_O_.; 925567Z , ........... Status- Final

Sample T_Fe: 8oil

Ra-226 Err.or Th-230 Error Th-232 E=Tor
Total Total Total

Sample Td _Ci/q 20 . DCi/_ 2a _Ci/q. 2a

G'J_-SS-OS24-O_-CTr 20 ±2 ss ±4 z.7 ±o.8
_-SS-0S2S-02-CTr 1.4 ±0.V _.3 ±0.6 Z.2 ±0.V 6 _&
Gm_--SS-0S26-0_-CTr 3.6 ±_.o 1so ±_o 6.9 ±z.4
¢J_-SS-0S2_-04-CT_ 2.2 _+0.8 8.7 ±z.4 0.8 ±0._
G_-SS-0S28-0S-CT_ 3. S ±1.0 180 ±Zo 2.0 _+0.8
_-SS-0S29-0_-CTF 2.9 ±1.o 8.4 ±z. 4 1.2 ±o. v
G_-SS-O_3O-O_-CTr 4.0 _+_.0 _30 ±_0 _. S ±0. S
_-ss-os3 Z-0S-CTF _. 7 ±o.T _._ ¢_. 2 z. _ ±o.
_-SS-OS3_-0_-CT._ _. 9 ±_.3 _so ±_o s.s ±z.
GUN-SS-0533-10-CTF 3.5 -+I.0 76 -+4 2.3 -+0.8

G_-SS-0S_4-ZZ-CT_ 2.2 _*0.8 _s _+3 z. s ±o.
GUN-SS-0535-12-CTF 1.7 -+0.7 6.8 -+1.2 1.1 ±0.6
_-SS-0S3s-Z3-CT_ 4._ ±_._ _so ±_0 20 _+2
¢J_-SS-OS3_-_4-CT_ 3.9 ±Z._ _so±_o _.2 ±_.o
GU_-SS-0S_S-ZS-CTr _._ ±0.7 _.8 _+0.9 0.9 ±0. s .
_-SS-0S39-ZS-CTr =.S _+o.8 47 ±_ _.s ±_.o
_-SS-0S_0-Z?-CT_ _._ ±z._ ?4 ±_ _.8 ±o.7
GUN-SS-0541-18-CTF 6.7 -+1.3 240 -+10 7.3 :t:1.3
_-SS-0S42-Z_-CT_ 3.4 ±_. _ _o _+zo _. 3 ±_.
GU_-SS-0S_-_0-CT_ _.S ±_.4 2_o ±zo _s ±2

=n,-ss-o,,,-=_-c_• =._=o., z, == z.==o, %

GUN-SS-0546-23-CTF I.I ¢0.6 3.9 -+0.9 1.2 _0.6
f

U Th-228 El-rot
ToCal Total

SamDl_ _d u=/= DCi/= 2o

¢o_-ss-o_=4-o_-_ ,._ o., _o.,
=n,-ss-os=s-o=-_ z., o._=o., __

Meeting The Analytical'Challenges Of A Changing Worm
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I,AB ORATORISS INC

I _5o0ow.+THAV_..SUITE30O GOLDEN.COa0+0+130_),'77.+_ FAX(3031_rr.+eag
23-Dec-92

' Ron Jacobs

MK-Ferguson Page: R-2
1571 CR 38 Copy: 3 of 3
Gl_'_'lison, CO 81230

Attn: Received: 20-Nov-92 09:30
Project: Gunnison PO #: 3050-511-10004 #059

Job: 925567E ....... _atus ; _i_al

Sample Type: Soil

U Th-228 E_rcr
To_a! Total

_ SamPle Id _ L+c'/cr .DCi/_ _ ,

G'JN-SS-0526-03-CTF 15 1.2 ±0.7
GUN-SS-0527-04-CTP I0 I. 2 _+0.7
GUN-SS-0528-05-CTF 26 1.8 -0.8
GUN-SS-0529-06-CTF 36 1.5 "0.7
GUN-SS-0530-07-CTF 2.9 1.7 -0.8
GUN-SS-0531-08-CTF 51 1.6 -0.8
GUN-SS-0532-09-CTF 33 1.2 "0.7
GUN-SS-0533-10-CTF 18 0.5 "0.5
GUN-SS-0534-11-CTF 6.7 1.3 "0.7
GUN-SS-0535-!2-CTF 52 0.8 20.6

GUN-SS-0536-13-CTF 20 0.2 ±0,4
GUN-SS-0537-14-CTF 29 1.8 -0.8
G"JN-SS-0538-15-CTF 2.4 I. 1 _+0.6
GUN-SS-0539-16-CTF 86 1.0 ,+0.6
GUN-SS-0540-17-CTF 30 1.2 _+0.6
GUN-SS-0541-18-CTF 32 1.3 _+0.6
GUN-SS-0542-19-CTF 65 1.1 _+0.6
GUN-SS-0543-20-CTF 41.0 1.4 _+0.7

GUN-SS-0544-2 I-CTF 2.0 0.8 -+0,6 K_
GUN-SS-0545-22-CTF 36.0 1.8 ±0.7 >
GUN-SS-0546-23-CTF 2.0 1.0 -+0o6

, ,A+ |o'_• ;4 t..+"" " ':t I'"_,'+',,1 /
", r. +,+, . u'"" .... '"+, __'t ,+ t k _

I

, Meeting ?he Analytical Challenges OfA Chan,g,in.. World



LABORATORIES INC
_sooow._ _/F.,sums_oo GOLOSN,COeO_ ('_) wT-_ea?FAX(_0_z_-_ea9

2 3-Dec-9 2
Ron Jacobs

MK-Ferguson Page: R-3
1571 CR 38 Copy: 3 of 3
Gurulison, CO 81230

At_n: Received: 20-Nov-92 09 :30

Project: Gunnison PO #: 3050-511-10004 #059

Job: 925567E ........ Status: Final ,

Abbreviations:

Parameters :

Ra-226 : Radium-22 6
Th-230 : Thorium-230
Th-232 : Thorium-232
U : Uranium
Th-228 : Thorium-228

pCi/g : picoOJries per gram
2a : Counting error at the 95% confidence level, 2a
_g/g : micrograms per gram

Meeting The Analytical Challenges Of A Changing Worm
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LABORATORIES INC

.15000 W. 6TH AVE.. SUITE 300 GOLDEN. CO 80401 (303) z/7.16(r/ FAX (303) 277.1_9 23-Dec-92
I

Ron Jacobs
MK-Ferguson Page: Q-I
1571 fir 38 Copy: 3 of 3
Gunnison, CO 81230

Attn: Received: 20-Nov-92 09:30

Project: Gunnison PO #: 3050-511-10004 #059

Job: 925_67E _t_us : Final
QUALITY CONTROL REPORT

Sample Type: Soil

Ra-226 Error Th-230 Error Th-232 Error
Total Total Total

....Sample Id _Ci/a 2_ _Ci/a 2_ _¢i/a 2_

Duplicate 9.3 ±1.5 ,,C ±0.9 0.9 ±0.6
Duplicate 9.4 _+1.5 3.7 ±0.9 0.3 ±0.5
Duplicate % diff. 0.5 --- 1.3 --- 50 ---
Std (fou/_d value) 104 ±7 103 ±6 18 _+3
Std (tln/e value) 99 --- 97 --- 18 ---
Std % rec. 105 --- 106 --- I00 ---
Blank 0.I ±0.2 0.0 _+0.2 0.0 ±0.2

Spike % rec. i01 --- 88 --- 120 ---

U Th- 228 Error
Total Total

, Sample Id _q/_ _Cil_ 2_

Duplicate 32 1.7 +0.8
Duplicate 32 1.0 ±0.6
Duplicate % diff. 0.0 26 ---
Std (found value) 47.6 20 ±3
Std (true value) 49.0 19 ---
Std % rec. 97 105 ---
Blank 0.0 0.0 ±0.2

Spike % rec. 95 91 ---

Meetin,e The Analytical Challenges Of A Chan_in_, World ',
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LABORATORIES INC
I _ooow.cn___, surm 3oo GOLOSN,CO8O4O1raoa):_._1_r FAX('aoa)zTr._eeg

23-Dec-92
Ron Jacobs

MK-Ferguson Page: Q-2
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

At_n: Received: 20-Nov-92 09:30

Project: Gunnison PO #: 3050-511-10004 #059

Job: 925567E _tatus: Final
QuAazTYcON,moT. PORT

AbbreviatioNs:

Parameters :

Ra-225 : Radium-226
Th-230 : Thorium-23 0
Th-232 : Thorium-232
U : Uranium
Th-228 : Thorium-228

pci/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



BARRINGER LABORATORIES INC
I _s_ w. _ Ave..sul_ 3oo _O_EN, CO_ (_3) _._ FAX(_._ _-_U0 23-Dec-92

Ron Jacobs
MK-Ferguson Page: Q-3
1571 CR 38 Copy: 3 of 3
Gunnison, CO 81230

Attn: Received: 20-Nov-92 09:30

Project: Gunniscn PO #: 3050-511-10004 #059

St_us: FinalJob; 925_67E ..........
QUALITY CONTROL REPORT

QUALITY CONTROL D3&T_ S_ET

Received by: Jdr Via: UPS

Sample Container Type: 500ml mtl can
Sample Type: Soil
Preservative When Received: none

Additional Lab Preparation: I00 mesh

Preset- Date (s) of

Parameter Method LLD vative Analyst Analysis
_m_mlmmlmmmi_ im _m m m_mlm_mmm__ mm_Imm_mmgm_m _im_m_ Im_mm_m_i_m m m u_ m mm_maDm_m

Ra-226 SM-705 0.3 pCi/g none Pingilley 12/15-12/17
Th-230 USAEC 0.4 pCi/g none Ortiz 12/ 9-12/17
Th-232 USAEC 0.4 pCi/g none Or_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 Ortiz 12/ 9-12/21

Meeting'The Analytical Challenges Of A Changing World



I,ABORATORIES INC

I 15000 W. 6TH AWE., SUffE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1889 23-Dec-92
Ron Jacobs
MK-Ferguson Page: Q-4
1571 CR 38 Copy: 3 of 3
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