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- The Remedial Investigation / Feasibility Study (RI/FS) has been supplemented to.
include analyses sufficient to enable the U.S. Utpratment of Energy to assess
the impacts of the remedial action alternatives considered O, + arms of the

trequirements of the National Environmental Policy Act (NEPA). As such, thic
RI/FS also serves as an Environmental Assessment (EA) for purposes of NEPA. |
On the hasis of this RI/FS-EA, the Department-of Energy would| issue a Finding.

,

of No Significant impact (FGNSI) for-the preferred remedial-act!on alternative.
identified therein, if appropriate.
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EXECUTIVE SUMMARJ

The Monticello.Millsite is a 78-acre tract Itecated along Montezuma Creek south
of the City of Monticello, San Juan County, Jtah. The mill was constructed by I

the Vanadium Corporation of America (VCA) Ir. 1942 with funds from the Defense
Plant Corporation. Initially, vanadlun was produced, but from-1943'to 1944 a.
uranium-vanadium sludge was produced by '!CA for the Manhattan Engineer

' District (MED). After milling operations ceased in'1944. VCA leased'the util-
from 1945 to 1946 to produce the uranium-vanadium sludge-for MED. The Atomic-
Energy Commission (AEC) bought the site in 1948. Uranium milling commenced 15-
September 1949 and continued to 1 January 1960. when the mill was permanently
closed, Part of the land was transferred to the 11ureau of Land Management,

_ but otherwise the site has remained under the control of the AEC and its
successor agencies. the U.S. Energy Research and Development Administration
and the U.S. Department of Energy.

Approximately 1 million tons of uranium ore were processed at the mill;..the
. resultant tailings are stored in four plies. The total volume of tailings and-

tallings-contaminated soll is estjmated to be 1.570,000 cubic yards, In
-

addition. some properties adjacent to the site (referred to as peripheral'
properties) are contaminated by residues from ore stockpiles and. dispersed
tallings. A number of business and residence properties in the City of'

c' Monticello are contaminated from the use of radioactive mill tailings as-
construction and fill material. The tallings piles were stabilized and
covered with soll in 1961 to eliminate the possibility of furthur dispersal or=
use.

The chemical composition of the ta.ilings is described in terms of th.c average
concentrations of 17 elements. With one exception, these elements are listed
as CERCLA hazardous substances at 40 CFR 302.4. The average concentrations of

~

*

these elements indicate that most are enriched in the tallings and are
relative to typical or ' average" sandstones.

Dispersal of are and tallings during and after milling operations resulted in-
the tom amination of surfaco soil on the millsite, Vanadium and. uranium were-
the only' substances extracted in the milling process; other radioactive and.
nonradioactive constituents of the ore remained in the tailings and were not
separated prior to disposal. Consequently, dispersal-of the tailings results 4

in the dispersal of al1 of these substances. Measurement of a single
-constituent will-adequately portray the areal distribution of the others'.
Hadium-226 a product of the. decay of uranium, was selected to portray the
distribution of these elements because of the case of measurement and because
a standard for soil has been established at 40 CFR 192.12. - ,

The. background concentration of radium-226 in soil.I'n the Monticello area is-

about 1 picocurie per gram (pCi/g), or about 0.037 disintegrations per second
per gram. The regulations at 40 CFR.192 require remediation of open land.if
the radium-226 concentration in the upper 15 centimeters of soil exceeds 5

-

pCi/g above background. Thus, t'he remedial action standard for radium at the-
millsjte is 6 pC1/g. Areas of elevated radium concentratjon are expected to'

'

have elevated concentrations of CERCLA hazardous substances that'were. enriched
in the ore. Areas where radium is at or near background concentration.will
have correspondingly low concentrations of CERCLA hazardous substances.
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Montezuma Creek, an intermittent stream which flows across the site, has cut
through Mancos Shale, Dakota Sandstone, and the Burro Canyon Formation, all of
Cretaceous age. The mill tallings were deposited on alluvium of Montezuma
Creek and on Mancos shale. The alluvium and Burro Canyon Formation are
aquifers. Concentrations of uranium, vanadium. molybdenum, and selenium are 1
elevated in the alluvial aq ifer downgradient from the site. The alluvial
aquifer is not used for domestic drinking-water supply, but two concerns arise
over the observed concentrations of these elements. One.is the possibility of
this water migrating into the' Burro Canyon aquifer, which is used by the City
of Monticello for alternate water supply. The Mancos Shale, which locally
underlies the alluvium, is impermeable and the Dakota Sandstone underlying the

,

Mancos has been shown by on-site pumping tests to have very low vertical.
hydraulic conductivity. if.there is uniform conductivity throughout the site,
the estimated time for water to migrate through 87 feet of Dakota at well 34A
on the Vanadium Pile is 745 years. Thus, the potential for contamination of
the Burro Canyon aquifer appears to be low, Other concerns arise from the
fact that the alluvial aquifer discharges to Montezuma Creek and can therefore
affect surface-water quality downstream. Surface water in the creek'is used
for irrigation.

The drainage area of Montezuma Creek is approximately 26 square miles and.is
composed of two major sub-basins, North Creek and South Creek, Monticello '

Reservoir, which was recently constructed along South Creek, has a significant
impact on the flood by'rology of Montezuma Creek. It is estimated that;thed
probable maximum flood at the site, which would include a' dam failure at

Monticello Reservoir, would have a peak discharge of approximately 140,000
cubic feet per second. If left unprotected, the tallings pijes would be
subject to severe erosion from such a flood event,

Air monitoring for radon emissions and air particulates has been conducted for
a number of years at the millaite. Standards listed at 40 CFR 192 for radon
emissions on the piles and atmospheric radon concentrations at the edge of-

'

plles are exceeded. Radiologic air particulates are below the standards:
established in DOE Order 5480.1, Nonradiologic air particulate concentrations
are consistent with background concentrations.

Natural background rndiation is the major contributor to the overall radiation
risk at Monticello. However, a smaller, but still significant addition
results from the millsite in its present condition.

Several tailings-rel.ited elements are found. in Montezuma Creek at concentra-
tions that exceed State or Federal regulations. The potential.for exposure to
these concentrations suggests the need for remedial action to improve water
qualfty. While the surface water should not be (anci currently;is not)'used
for drinking water, it appears to be acceptable for use in. irrigating alfalfa |
for' cattle. -

.
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1.0 INTRODUCTION

1.! PROGRAM OVERVIEW

'The U. S.. Department'or Energy-(DOE), under the authority of the Atomic Energy
Act, initiated the Surplus Facilities Management Program (SFMP) in 1978 to'
assure safe caretaking and decommissioning of government facilities that.had

been retired from service but which still had radioactive contamination.. In
1980, the millsite operated by the Atomic Energy Commission from 1948 to 1960
at Monticello, Utah,~was accepted into the SFMP, and the Monticello Remediali
Action Project (MRAP) was established to restore the government-owned.millsite
to safe levels of radioactivity, to dispose of or contain the tallings in an-
environmentally safe manner. and to perform remedial actions on'off-site
(vicinity) properties that had been contaminated by radioactive material from'
the mill operations. In 1983, remedial.activit.ies for vicinity properties
were separated from MRAP with the establishment of the Monticello Vicinity
Properties (MVP) Project. Iloth MRAP and MVP are currently administered b3 the
Grand Junction Projects Office (GJPO) of the DOE,

From its inception, the SFMP has mandated that decommissioning activities
follow the procedural provisions of the National Environmental Policy Act'
(NEPA). Guidance and requirements for compliance included, but were not
limited to, the following:

1. Regulations for implementing the Procedural. Provisions of the National.
Environmental Policy Act, issued by the Council on Environmental
Quality at 40 CFR 1500 - 1508.

2. Final Guidelines for Compliance with the National Environmental Policy
Act, issued by the U S. Department of Energy at 45.FR 20694;- 20701
on 28 March 1980, and amended at 52 FR 476G2 - 47670 on 15 December
1987.

The Environment al compliance Guide, volumes 1 and 2, issued by the"
..

U S. Department of Energy. As'sistant Secretary for' Environmental
Protection, Salety, and Emergency Preparedness, Office of
Environmental Compliance and Overview, National Environmental Policy
Act Affairs Division, on 21 February 1981.

4. Implementation of the National Environmental Policy Act, U.S.
Department of Enert,/ Order 5440.1C, issued 9 April 1985.

In accordance with SFMP policy, MRAP initiated surveillance activities at,t!he
millsite in 198n. These activities at first consisted of water quality
analysis but were lat,er expanded to include atmospheric. radon monitoring.and'
air particulate sampling. Results are described in annual environmentali
monitoring reports issued at the GJPO (Korte and Thul, 1981, 1982, 1983, 1984;,
Korte and Wagner 1985, 1986:-Sewell and Spencer, 1987;,U.S. Department of
Energy, 1988. 1989). These activities continue;

Site characterization activities at the Monticello~Millsite commenced'in 1981,

The r.esulting Mont icello Remedial Action Project Site Analysis Report was
issued in draft form in 1983 and was finalized in 1984 (Abramluk and'others,

1-1
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Issued in draft form in 1983 and was finalized in 1984 (Abramluk and others,
1984). The Site Analysis Report describes.the site's history, geology and
hydrology, the' extent of surface and subsurface contamination of soll and
water, and engineering alternatives for remediation of the sito. On'the basis
of the findings in the draft Site Analysis Report, the GJP9. issued an Action
Description Memorandem in November 1983 recommending stabilization in place as
the preferred remedfal action alternative and preparation of an Environmental
Assessment. The Draf t Environmental Assessment of Remedial Action at the
Monticello Uranium Mill Tailings Site, Monticello, Utah was completed in July
1985 (Bendix Field Engineering Corporation, 1985); it includes descriptions of
remedial action alternatives and supporting information from the Site. Analysis
Report and on-going studies. While this draft Environmental Assessment was
neither published nor used as a NEPA compliance document, it has been used
extensively as a source for the present Remedial Investigation.

The Superfund Amendments and Reauthorization Act of 1986 (SARA) placed the
SFMP activities at Monticello under the regulatory framework of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
and has resulted in a number of new developments. The DOE submitted its
Hazard Ranking System Score for the Millsite to the Environmental Protection
Agency (EPA) on 31 October 1987. During 1987, existing environmental site
characterization and engineering documents were' revised into the for mat of the
CERCLA Remedial Investigation / Feasibility Study (RI/FS) and were iss.ued for
DOE internal review in January 1988. The DOE, EPA. and the State of Utah
entered into a Federal Facility Agreement (FFA) pursuant to CERCLA Section-120-
in December 1988. This agreement stipulates the procedural framework for
developing and.1mplementing response actions under CERCLA / SARA.

1.2 SITE BACKGROUND INFORMATION

1.2.1 Site Location and Description

The Monticello mill tailings site is a 78-acre tract located in San Juan
County, Utah (Figure 1 1). The site lies in Section 30, T 33 S., R. 23 E.,
and Section 31, T. 33 S., R. 24 E. (Salt Lake Merldlan), It is bordered on
the south and southeast by land held by the Dureau of Land Management (BLM),
Elsewhere, the site is bordered by the City of Monticello and private
property. Land survey (Figure 1-2) indicates encroachments on all boundaries'
of the site, the largest being on the east and southeast sides. The
encroachment onto the property directly east of the millsite has been

. ,

remedied. The millaite und areas under investigation are shown in relation to
the city of Monticello in Figure 1-3.

The Monticello site lies in the valley of Montezuma Creek which has incised a
broad erosional surface that slopes eastward from the Abajo. Mountains,
Elevations of the property range from 6990-feet (ft) at the northwest corner-

to 682u ft at the southeast corner. The topography of the millaite_and
adjacent areas is detailed in Figure 1-4.

A plan of the site is shown in Figure 1-5. The mill area covers approximately
~

10 acres and the tailings impoundment area covers the remaining'68 acres.
During the prriod of mill operation, the site also included private land to

1-2
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- neRAP.710002307 GEOTECHNICAL CATA BASE FOR MONTICELLO M'LLSITE CHARACTERtZATON- P N MORR$ CPEATED OT30!91. LAST UPCATED11/22/91
ASTM D 636 ASTM D 696

BORING OR SAMPLE IN PLACE NATURAL FRACTION FRACTION uAxmuu OPT 1Muu
DATA TEST RT NUMBER TCP DF GASE OF SAMPLE USCS ORY MOtSTURESPECIFIC. PAS $1NG PASSING LIQUto PLASTCTY CRY MOISTURE

AREA SOURC NUMBER & TYPE SAMPLE SAMPLE MIDPO!NT SYU90L MATERIAL TYPE DENSITY CONTENT GRAVITY 44 SIEVE #200 STVE UmT INDEX DENStTY CONTENT CTHER TESTSFEET) FEE 11 ifEET) (PCF) (PERCEN7 (PERCENT) PERCENT) (PCO (PERCEC)

CARBONATE PILE BENDut MRAP4501 MK8452/ST 60 80 700 CLMf! TasseT[ 99 6 46 2 57 100 0 97 0 NP- NP NA NA Conses m@emt CMR $15 barCAREONATE PILE BENOrx MRAP4542 w e461/ST 20 40 3 00 SM Tanned 107 5 40 2 60 100 0 49 0 NP NP NA NA Conses Womem. CMR @15 borCAR 90NATE P'LE BENDIX MRAD 4502* MKB ?6719ULE 10 10 1 00 ML Cover NA NA NA 100 0 66 0 NA NA 114 7 14 5
CARBONATE PILE BENDIX MRAP4502* M9?S815ULM 30 30 3 00 SP Tanned NA NA NA NA NA NA M 1C2 9 13 0
CARBONATE PEE BENOrK MRAD 4502* MKB 790P9ULK 60 60 6 00 SC(9 Taas-se NA NA 2 70 NA NA NA NA 94 6 25 3
CARBONATE PtLE BENDtX MRAP4543 . MK9 749sT 20 40 3 00 CL.ML Tads-emtsnd 92 1 27 4 2 67 100 0 84 0 20 0 40 NA NA Consol weemt. CMR @15 barCARBONATE ME DSM 31SW91&5 iSS ' 20 40 3 00 CL Tads-em NA 35 8 NA NA NA NA NA NA NA
CAR 90NATE PILE D&M 31SW91485 2S5 45 60 5 25 SP-SM Taas-and NA 33 NA NA NA NA NA NA NA
CARBONATE ME D&M . 31SW91445 3SS 60 00 7 00 SP SM Tads-ond NA 54 2 65 100 0 11 4 NA NA NA M
CAR 80NATE RLE D&M 3tSW914s5 5SS 10 0 12 0 11 00 SP-SM Taes-and NA 45 NA NA NA NA NA NA NA
CARBONATE PEE D&M 31SW91445 615 5 13 0 14 0 13 50 SM Taewnd NA 55 NA 100 0 16.1 NA . NA NA NA
CARBONATE P'LE D&M 31SW914s5 TfSS 14 0 16 0 15 00 SM Tadsind NA 14 4 NA NA NA NA kA NA NA
CARBONATE ME D&M 31SW914a5 8/SS 174 ta 0 17 70 CUMUSM Ta*eaesh NA 27 $ NA NA NA NA NA NA NACAR 90NATE RLE D&M 31SW9tes5 - 9tSS 19 5 20 0 19 75 SM Tadsed NA 37 2 65 1'10 0 15 6 NP NP NA NA
CAREONATE PRE - DEM 31SW91-045 totSS 20 2 22 0 21.10 SM Tensed NA 63 NA 100 0 23 8 NA NA NA NA
CAR 90NATE ME D&M 31SW91445 ' 13/SS 26 2 28 2 2720 SM TadHnd NA $6 NA NA NA NA NA NA NA
CAR 90NATE ME DSM 31SW914s5 14SS 29 3 30 0 - 29 15 SM Tade-and NA 66 NA NA NA NA NA NA NA
CARBONATE PRE D&M 31SW91445 1$5S- - 31.2 31 0 31 50 MUSM Tadsensum NA 38 0 NA NA NA NP NP NA NA
CAR 90NATE *ILE Dau 31SW914ss ' 16tSS . 32 7 34 0 - 33 35 CUMUSM Tads-endtsen kA 21 8 NA NA NA NA NA NA NA

,

CAR 90NATE RLE D&M 31SW9tes5 17tSS 35 0 36 0 35 50 CLMUSM Te4andNm NA 22 9 NA NA NA NA NA NA NA
CARBONATE ME D&M 31SW914a5 58tSS 36 0 38 0 3700 SP-SM Tads-and NA 24 2 2 70 100 0 97 NA NA NA NA
CAPEONATE RLE 04M 31SW914s3 19tSS 40 0 42 0 41 00 SM Tads-and&sm NA 23 2 NA NA NA NA NA NA NA
CARBONATE ME D&M 31SW91485 20tSS 43 0 de 0 ' 43 50 SM Tadund&sm NA 25 2 NA 100 0 14 9 NA kA NA M
CAR 90NATE PfLE D&M 31SW914e5 21tSS 44 5 ' 45 8 45 15 CL Asumum NA 23 9 NA NA NA NA NA NA NA
CAR 90NATE MLE D&M 31SW91485 22tSS 46 4 47 5 46 95 CL Anmnum NA 29 6 NA NA NA - NA NA NA NA
CARBONATE ME D&M 31SW91445 ' 23/SS 48 0 50 0 '49 00 CL Anuwasm NA 23 9 NA NA NA 33 9 18 3 . NA NA
CARBONATE P'LE D&M 31SW914a5 24/SS 51 0 52 0 51 50 CL - Atumum - NA 23 0 NA NA NA NA NA NA NA
CARBONATE ME D&M 31SW114s5 25tSS ' 52 0 $2 3 52 15 CL Asumum NA 28 0 NA NA 'NA NA NA NA NA*

CARBONATE PILE DEM ' 31SW91445 76tsS 54 5 56 0 55 25 CL Asumum ' NA 55 6 NA NA NA NA NA NA NA '

CARGONATE RLE D&M 31SW91446 29fSS -3D 42 . 3 60 SCCL Ccwor(9 NA 10 9 NA NA NA NA' NA NA NA
CARBONATE RLE
CAREONATE PtLE ' D&M 31SW9144&

3 ASS 42 50 4 60 SM. Tads and NA 12 4 NA NA NA NA - NA NA NA
D&M 31SW91&6 ; 49/SS 89 10 0 9 00 CL A8vmum NA 2Q 1 NA NA NA NA NA ' NA M

CAR 90NATE PtLE . C&M 31SW91e0s - 2/SS . 35 55 _ 4 50 SM Tadsed(Coww9 NA 23 7 NA 88 2 12 5 NA NA M NA
CARBONATE PtLE C&M 31SW91450s 3GT 55 75 6 50 SM Tamend 88 6 25 4 NA NA NA NA NA NA NA
CARBONATE ME - D&M 31SW91eos . 5tSS 10 0 TO S 10 25 SP-SM Tads-end NA 21 3 NA 100 0 70 NA NA NA NA
CAR 90NATE PILE DSM 31SW9 451 2tST 55 80 6 75 - SP-SM Te*end 93 5 72' NA 100 0 10 2 NA NA NA . NA Tass @PoCAR 90NATE PILE D&M 31SW91451 arST 13 0 15 5 14 25 SM Tads 4ad 52 5 69 NA 100 0 21 6 NA NA NA NA TnssGPo pe m
CARBONATE PILE DEM 31SW91451 . SIST _ '18 0 20 5 - 19 25 SM Tassed | 87 1 71 NA 100 0 tB 3 eM . NA NA NA TnssCUPPCARBONATE PILE D&M 3tSW91451 a'S$ 33 0 35 0 34 00 ' SM Tads-sad NA 11 9 2 79 100 0 14 6 NA NA NA NA
CAR 3DNATE PILE D&M 51SW91451 9ISS . 38 0 39 5 3875 SP Tess erre NA 25 6 NA NA NA NA M NA NA
CAR 90NATE PtLE D&M 31SW91451 1115 S 435 44 4 43 95 CL Aaevesm NA 25 5 NA NA NA 39 1 19 1 NA NA
CARBONATE PILE . D&M . 31SW91451 12SS 48 0 49 3 48 65 CL Asumum M 24 8
CARBONATE ME 08W 31SW91452 1t95 42 60 5 to SMCL Tameneson NA 77

. NA' NA NA NA NA NA NA
NA NA NA . NA NA M NA :

CAR 90NATE PILE D&M 31SW91452 215 3 95 10 2 9 85 . CL Taesen NA 31 1 NA NA - NA NA NA NA NA
CAR 90NATE ME D&M 31SW11452 5tSS 15 0 16 0 15 50 SM TabsN NA 62 NA 100 0 '14 9 MA NA NA NA
CARBONATE PILE D&M 31SW91452 GISS 19 0 20 6 19 90 SM Tads 4nd NA - 85 NA NA NA - NA NA NA NA
CARBONATE PILE D&M 31SW91e2 6SS ! 29 2 31 0 30 10 CL Asumum NA 37 8 '2.58 NA NA 49 0 23 9 NA- NA *
CARBONATEME . D&M 31SW91452 9tSS 34 0 35 0 35 00 CL Asumum NA 92 NA NA NA . NA - NA NA NA
CAK90NATE PILE D&M 31SW91e2 1GSS 33 3 41 0 - 40 00 CL Aadmum NA 22 2 NA . NA NA NA NA NA NA

. CAR 90NATE ME D&M . 31SW91452 '2!SS 49 0 51 0 50 00 ' CL Asumum NA 26 8 N*. M NA NA . NA e NA
CARBONATE ME D&M 31SWH456 1S3 45

~19 4 19 20 CL Ansvasm NA 15 5 NA NA ~ NA NA NA : NA NA
55 5 00 SM Tads-snd ' NA 12 4 2 69: 100 0 35 7 NA- NA NA NA

CARBONATE RLE - D&M 31SW91056 1/S5 19 0
CAR 1BONATE ME D&M 3tSW91456 6tSS 24 0 26 0 25 00 CL| Anuws,m NA 19 6 NA NA NA NA . NA NA NA
CAR 90NATE RLE ' . D&W 31SW91456 : TfSS ' 29 0 31.0 30 00 CL Asumum NA ' 19 4 NA NA NA NA NA NA NA

,

CAR 90 NAM ME D&M ' ' 31SW9146 85S' - 34 5 34 6 34 55 stm . Snaio NA 35 . NA' NA NA - NA - NA NA NA
CARBONATE PRE D&M TP4 tt,1 3.5 40 3 75 SM Tade-end 86 1

' 61 NA ' . NA 'NA NP . NP . 101 9 ' 17 2 Coreas. Feem
47 NA NA NA NA - NA NA NA

CARBONATE RLE C&aa TP4 MBULK 45 45 4 50 SM Tamand NA
CAR 90NATE PRE D&W TP4 IST 60 65 6 25 ML , Tsanga,01, se 3 20 2 'NA NA NA 21 5 '02 NA NA
CARBONATE RLE D&M M4 . TST ' 90 95. 925 ML - Tads-ssT1 71 0 35 4 - NA NA NA NA NA NA NA

>
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WRAP- 710CD2337 - GECTECNPaCAL DATA BASE FOR MOMTCELLO Mst.LSITE CNARACTER:ZATION - R N MCRmS CREATED 09/XW91. LAST UPDATED 11/2291
A$Tas QQG AS'M D 696BORING OR SAMPLE INSLKE NATURAL M4CT1CN FRACTICN ungw,g, optiggy

DATA TEST PfT NUMBER TOP OP BASE OF SAMPLE tt;CS DRY MotsTURE SPECJF1C PASSING PAS $1NG LICUID PLASTICITY Opy g(ypjpg
AREA SOURC NUMBER & TYPE SAMPLE SAMPLE MIDPOfMT Svueot UATER'AL TvoE DENS!TY CON'ENT GRAV1TV se SsEVE s200 SIEVE UMIT PCEX DENSITY CONTENT OT**ER TESTS(FEET) FEET) FEET) N) (PERCENT) (PERCEN*) (PERCEN7 (PCF) (PERCEND

CCJCDNATE PILE D&M TP4 4ST 10 5 11 0 10 75 CL Taeseen 70 6 48 3 NA NA NA NA NA NA NA
CARBONATE PILE D&M TP4 6tST 17 0 17 5 17 25 SM Taisgne 73 3 19 6 NA NA NA NA NA NA NA
CMCDNATE PILE DSM 74 4ULK 16 0 15 0 it 00 SM Tees 4ndp1 NA 15 5 NA 1CO O 46 4 NA M 95 1 is g
CCOBONAtg pile D&M TP-11 4R.LK 60 60 6 00 SM Tade-enapj NA 15 7 2.76 100 0 47 6 NA NA 103 7 15 5 De Shear Ferne Mod PeersCAR 80NATE PtLE D&M TP-11 AULK 15 0 15 0 15 00 CL Toepsien NA 53 1 NA 100 0 91 3 hA NA 9E 8 24 0VQNADIUM PILE BENDtX MRA84544 MKB 882tST 40 80 5 00 SC Tadsene&swe 80 7 39 8 2 E2 100 0 44 0 27 0 to 0 NA M Cones meean CMR C15 terWCNADIUM PILE SENDIX MRAP4 sos * MKB-78341ULE 10 10 1 00 ML Cover NA NA NA M 71 0 M NA **4 3 13 7VQNADIUM PILE BENDIX MRAP-8504* WMBetBULK 20 20 2 00 SP Tadmind NA NA 2 67 NA hA NA hA 10? g 93JVANADIUM PILE SENOlx MRAP-85-04* MMB-786tBULK ?O 70 7 00 ML Tadsson NA NA 2 60 NA NA NA NA 113 5 15 3
VQNADIUM P'LE BENDut MRAP4545 weL44ST 60 80 8 00 CL ML Tass een 75 1 41 7 2 E3 100 0 94 0 21 0 50 NA hA Carece een rm. CMR c15 teVANADIUM PILE CSM 31SW91431 3tST 55 75 6 50 SM Tada-ene h4 94 2 59 t00 D 21 4 29 1 ?71 RA NA
VANADIUM PILE D&M 31SW91432 145 20 35 2 75 SWJSC Cover NA 16 9 NA sea NA NA NA hA NA
WGeADIUM PILE D&M 31SW91432 2SS 33 50 4 25 SMCL Tadagnesan NA 56 9 NA ha NA NA M NA NA
VQNADIUM PILE 04M 31SW91432 3M 50 65 5 75 Su Taas-enap| NA 15 0 NA NA NA NA NA NA NA
WrwsADIUM PILE D&M 31SW91432 SSS 85 1C O 6 25 %st Tass.evn NA 34 1 NA NA NA tea NA NA sea
VQNADIUM P'LE D&M StSW91432 6SS TO O 11 5 10.'5 SM Taasene&sen NA 11 5 2 69 100 C 21 8 NA hA NA NA
WCMADsUM ME DSM 31SW91432 75S 11 5 13 0 12 25 ML Tads-esn NA 25 0 NA NA NA NA hA NA NA
VQNADIUM PILE D&M 31SW91432 9tSS 15 0 16 5 15.75 SMACL Tass.enesen NA 29 0 NA NA NA NA NA NA NAVQNADIUM peLE C&M 31SW91432 MVSS 16 5 18 G 1725 SMJCL Tadsenestm NA 16 3 NA NA NA hA M NA NA
vfJeADIUM MLF D&M 31SW91432 111SS 19 0 19 5 1925 CL As vium NA 20 9 M8 NA NA NA NA NA NAu
VQNADeUM PtLE D&M 31SW11432 12fSS 19 5 21 5 20 50 CL Alunurn NA 19 7 NA NA NA NA NA NA NA
WQNADIUM PILE D&M 31SW91432 13rSS 21 5 23 5 22 53 CL Aaenum NA 20 1 NA NA NA 44 3 24 0 NA NA
VCNADIUM PtLE D62 3tSW91432 14SS 24 0 25 D 24 50 CL Amuwium NA 19 0 AA M MA hA NA NA NA
WQMDsUM ME DSM 31SW91432 1EGS 25 5 27 5 26 50 CL ANmum NA 23 9 NA NA NA NA NA NA NA
VANAD!UM PtLE D&M 31SW91432 16tSS 27 5 29 5 29 50 CL Aa wurn NA 17 6 NA NA NA hA NA hA NAu
VQNAD8UM PtLE 04M 31SW91432 17tSS 29 5 31 5 30 50 CL Asuwasm sA 17 9 NA NA NA NA NA NA enA
VCMADsUM ME D&M 3tSW91432 16GS 31 5 33 5 32 50 CL Anuvusm NA 19 5 NA NA NA NA hA NA NA
VANADIUM ME DSM 31SW91432 1WSS 33 5 34 e - 34 15 CL Asuusr= NA 17 6 NA hA NA 37 9 19 1 NA M
VGNADIUM PILE D&M 35SW91432 20fSS 35 5 37 5 36 50 CL . Aa en.m NA 23 7 NA NA NA NA M MA NAu
VANADIUM PtLE D&M 31SW91432 21/SS 37 5 39 5 38 50 CL Asummum NA 22 2 NA NA NA NA NA NA NA
WQNADIUM PILE D&M 31SW31432 22fSS 39 5 41 0 40 25 CL Asuvium NA 23 1 NA NA NA M NA NA NA
JONADIUM PILE D&M 3tSW91432 2$53 41 5 42 8 4215 SCCL Asuwwm NA 23 2 NA NA NA NA NA NA 9eA
tCNADIUM PTLE D&M 31SW91432 24tES 435 44 9 44 20 GC Anuwann NA 16 9 NA NA NA hA NA HA NA
VQNADIUM P8LE D&M 31SW91432 2883 48 5 48 9 at 70 @n S19abe NA is 6 NA NA NA NA NA NA NAV N^JM PfLE - C&M 31SW91400 itST 60 75 6 75 CL Tadssam 95 1 25 3 . NA NA NA 45 7 24 9 NA NA Perm. CnfR
VQNAD9JM P1LE DSM 3 SW914 S$$ 13 5 14 8 14 15 CL Tass sen hA 20 3 2 30 NA NA a6 7 22 5 NA NA
VQNADIUM PILE D&M 31SW9L40b 965 is 5 20 5 19 50 CL Tassian NA 19 4 NA M NA NA hA NA NA
VQNADfUM PILE C&M 31SW91-40b 1 11' S 23 5 25 3 24 e0 CL Tads +en NA 23 4 NA NA hA NA NA NA NA
v0NADIUM InLE C&M 31SW91441 1SS S3 60 5 50 CL TaempFeenp! NA 23 6 NA NA NA 31 7 14 0 NA NA
VCNAD9UM ME DSM 31SW91#.341 2S5 10 0 11 0 10 50 CL A4umaan NA 21 3 NA NA NA NA NA NA NA
VONQDsUM PILE DEM 3tSW91441 34$ i40 16 0 15 00 CL Aduvnan SaA te s NA NA NA ha NA hA sen
VQNAD%* ME DN 31Syst14s1 su33 24 0 26 6 25 00 CL Asummum NA 14 9 M hA kA NA NA tea hA
VONADIUM PILE . D&lia 31SW91441 7SS 29 0 31 0 30 00 CL Anunman NA 19 3 NA NA tea NA NA NA NA
VANADIUM PILE D&M 31SW91441 8t% 34 5 36 0 35 25 CL Asuwspn NA 277 9eA NA NA NA NA NA NA
VANAD'UM PILE D&M 3?SW91441 963 39 0 40 0 39 5D SC Anw=ium NA 13 2 NA MD0 40 1 NA NA NA NA
VANADIUM PILE D&M 31SW914s1 ' 10"$$ 44 0 as 5 44 25 Me Sanommne NA 93 NA NA NA NA NA NA NA
VCNADIUM PILE D&M T94 1'ST . 45 5,0 4 75 SM Tadsene 90 1 74 NA NA NA NP NP NA NA
VtJeADIUM PtLE D&M TP4 25T 55- - 50 5 75 CL Tasseen 76 7 51 8 - NA NA NA NA NA NA NA (Piconf Cong
VQNADIUM PILE ' D&M TP4 4fST 90 95 9.25 CL Talbern 71 0 45 7 M NA NA NA NA NA NA hwdCong
VQNADIUM P'LE D&M TP-5 ' 567 11 0 11 5 11.25 CL Tasseem Se e 16 5 NA NA NA NA NA hA NA
WQNADIUM PILE D&M ,

TP-12 JP5J K 80 60 6 00 CL Tadsinn - NA 24 3 2 75 NA hA 29 2 12 3 1*50 14 0 Pean Moe P*act

TP4 715T 14 0 14 5 1425 CL Tadn(')-sutipt 69 8 51 8 NA NA NA NA NA M NA
VANADIUM PILE D&M
VGeADIUM PtLE D&M TP-12 JILA K 12 0 12.0 12 00 CL Tassern NA 53 9 2 84 NA NA 44 7 20.5 100 7 212 TansCUPP Pom Moa Pect cwtEOST PILE BENDIX MRAP4545 MED4!!905T 20 40 3,00 SM Tad >ene 96 4 52 2 67 130 0 42 0 hP NP NA s A Canas meean CtiaR gt$ tare

ECST PILE BEhOtX MRAP-85Os* MMB-77&euut 10 10 1 00 ML Cover NA NA NA 100 0 52 0 NA NA 191 2 14 1
ECST F1LE SENDIX MRAfL45 05* WeGI-7804:LtK 30 30 3 00 SMPI Tadmens NA NA NA NA NA NA M 1c71 15 3
EOST PILE BENDt1 MRAP4SO5" eMB-7Chl8 K ?$ 0 15 0 15 00 SPp) Tadsendp} 9A NA 2 70 hA .

13 0 NP NP NA NA Careef eterm CMR g15 *s
hA NA ha tC3 5 ?S 5

ECGT PILE BENDIX WRAP 4*47 UKS6376T 20 40 3 00 SM Tad &ene 94 0 92 2 61 100 0
EOST PtLE BENDat MRAP4He MKB.714ST 12 0 14 0 13 00 CL Tadsgen 108 5 34 4 2 70 100 0 81 0 41 0 22.0 ha NA Cereas ecome CMR @t$ barEOST PELE .BEhtXX MRAs%S4B t*B-70Ar57 40 -60 5 00 ML Tassewn 100 T 21 4 2 63 100 0 89 0 42 0 13 0 :en MA Caines espem CMR C'5 tarERST PILE C&M 31SW91M2 US$ . 3.5 55 4 50 SP Tadsene hA 12 8 NA *(A NA NA NA ed NA
EQST PILE C&M - 31SW914C2 21S 1 85' 10 5 9 50 SMAdt Tadsandesen NA 15 4 NA NA %A hA NA NA NA
EAST Pn E C&M 31SW11402 3 53 13 5 15 5 14 50 SMAat Tadsencesan kA 15 3 NA NA NA M NA NA NA-

EQST PILE DSM 31SW914C2 t*A 24 0 25 0 24 50 CL AJiuwman NA 16 5 NA NA NA *eA NA '"" NA -
EOST ME ' D&M 31SW914E'2 TorSS 28 0 30 0 29 00 CL Amuseum NA 's 5 4A NA NA hA NA NA NA
EQST PILE C&M 31SW9kic3 363 . 7O 83 7E5 HL MVP 3004 NA 7.2 %A NA NA ." NA '8A NA

>

l
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MstCW 710002307- GECTECMMCAL DAT A BASE FOR MONTICELLQ MILLSITE CHARAC*ERIZATION - R N MORRtS. CREATED D9/30'91. LAST UPDATED 11/22191
AFW D 59e ASna D SGS

90R'NG OR SAMPLE IN PLACE NATURAL FRACMON FRACTtDN MANEfUM OPTmp.ma
DATA TEST RT NUMBER TOPOF BASE OF SAMPLE USCS DRY MOISTURESPECL8)C PASSING PASSING UQUID PLASTICITY DRV MOtSTURE

cJtEA SOURO NUMBER & TYPE SAMPLE SAMPLE MDFOINT SYMBOL MATERIAL TYPE DENSTTY CONTENT GRAWTY e4 SIEVE 8200 SIEVE LIMrT INDEX DENSITY CONTENT OTHER TESTS
(FEET) (rEET) (FEET) (PCF) (PERCENT) (PERCENT) (FERCENT) (PCF) (PERCENT)

ECST PILE D&M 31SW91403 GISS 20 5 22 0 2125 CL Tomeen NA 58 2 NA M NA 48 4 22.3 NA NA
EOST PILE D&M 31SW91-003 11SS 24 5 25 0 ' 25 25 CUSa4 Tads.orurara M 34 5 NA NA NA NA NA NA NA
EQST PILE D&M 3'SW91403 12SS 26 5 2* O 27.25 CUSMML Tassensson M 50 1 NA NA NA M NA NA NA
EOST PILE D4M 31SW91403 13SS 28 5 30 0 29 25 ML Taisenc&ame NA 28 7 NA 100 0 73.3 NA NA esA NA
EQQT PILE D&M 31SW91-003 1963 40 0 40 5 40 25 ML Asuwwn NA 24 4 NA NA NA NA NA NA NA
EAST PILE DSM 31SW91403 20$S 42 0 42 7 4235 ML Aavven NA 23 $ NA NA NA NA 44 NA NA
ECST PILE D&W 31SW91403 21SS 46 0 47 5 46 75 ML- Ansvu#* NA 25 5 NA NA NA NA NA NA tea
ECST PILE C&M 31SW91403 22SS 48 0 49 T 48 B5 WL Asumium *u 24 0 NA M NA NA - NA em NA
EOST PILE D&M 3tSW91-004 155 35 50 4 25 CL MVP apos NA 18 4 NA kA NA NA NA NA NA
EQST RLE D&M 31SW9t-004 255 95 10 0 9 75 SM Tads 4nd NA 25 4 NA NA NA NA NA M NA
EOST PILE D&M 31SW91404 30 14 5 15 0 14 75 CL Tans 4a= 82 1 33 1 NA NA NA 35 5 12 7 NA NA
EAST PtLE C&M 3tSW91404 44 19 5 ' 20 0 19 75 CL Aduvium 95 9 23 5 NA 8eA NA NA NA anA NA
ECST PILE D&M 31SW914De 5tSS 23 5 25 D 24 25 CL ' Asumwn MA tg $ NA NA NA NA NA M NA
EOST PELE DEM 31SW91404 6'SS 27 0 26 4 27 70 CL A8uvun NA 19 5 NA NA NA NA NA aiA NA
EQST PILE D&as 3tSW91404 7SS 28 5 30 S 29 25 CL Asuwwn NA 18 4 NA NA NA NA NA tiA NA

' ECET PILE DSM 31SW91404 855 33 5 35 0 34 25 CL Asuwwa NA 22 7 NA NA M NA NA M NA
EOST PtLE D&M 3'SW91404 90 39 3 4G O 39 75 CL Ahauwe 100 2 22.5 NA NA NA NA 8eA NA NA
ECET PILE D&M 31SW91-006 tN 45 50 4 75 SM TadHnd 99 2 70 NA 100 0 21 0 NA NA - NA NA
EOST PELE D&M 3tSW9140s 4AJ 15 0 15 5 15 25 CL Taas4.= 54 1 82 8 NA NA NA NA NA NA NA
ERST PILE D&M 31SW91008 64 19 5 20 0 19 75 ML Teesemn 64 3 30 1 NA NA NA 212 28 NA NA Twas 4UPP

' EOST PILE D&M 31stR91408 TAf 23 5 25 0 24 25 CH AAamun E7 3 57 4 MA NA NA 51 4 23 5 8A NA
EOST PILE D&M 31SW914Ca - 90 28 5 30 0 29 25 CL Anuwium 5? 1 34 2 NA NA NA feA NA NA tea
EOST PLE D&M 3tSW91-009 4S1 16 0 17 5 ' 16 75 CL Tas>mac& son . 95 1 26 0 NA NA NA NA NA NA NA
ECST PtLE D&M 31SW91409 7ST 20 0 22 0 2100 CL Tada-em= 60 0 68 3 NA NA NA NA NA *e4 NA Wacere Carse CoreaL 5erm.CMt
EQST PtLE D&M 3tSW91410s 1SS 90 to 5 9 F5 CL - Amuvue NA to 8 NA NA NA 39 9 18 5 AA 8tA
EQWT PILE D&M 3tSW91410s 3fSS 79 0 20 5 19 75 CL Amuuwn NA 15 2 NA NA NA NA : .A NA NA
ECGY PILE DSM 31SW91410a - 46S' 24 0 25 5 24 75 CL Asuwwe sea 14 6 NA NA NA NA NA NA - NA
EOST PILE DSM 3tSW91410m . SSS 29 0 30 5 29 75 CL Ahma a NA 15 1 NA NA NA NA NA 9A NA
EOST PILE DEM 3tSW95010m 3SS 34 0 35 5 34 75 CL Asuwwe NA 17 9 NA NA NA NA NA hA NA
ERST PILE ' DSM 3tSW91410b ' 4SS 39 0 40 5 39 75 CL Aleuuman MA 17 5 NA NA NA NA NA 9.A 9dA
EOST PeLE D&M ' 31SW914905 SSS 44 0 45 5 44 75 CLSC Aamura NA 21 1 NA NA NA NA NA NA NA
EQST PILE D4M . 3*SW9141Ce . SSS 49 0 49 5 49 25 SC Anumqurn NA 12 7 NA NA tea NA NA NA NA
ERST PILE D&M 31SW91413 - SST to 5 12 5 11 50 CL Tad >eme 59 5 57 2 NA NA NA NA feA NA NA UNCarW Camp
ECST PILE D&M 31SW914t3 8tST 25 5 27 5 26 50 CL ML Tsds4narama 697 *4 S NA kA NA NA NA NA NA Trna 4L9P Comct
ECST PILE D&M 31SW91413 955 25 5 30 5 29 50 CUSM Taenen@ sam NA- 28 7 NA NA NA NA NA NA em
EOST PILE D&as 31SW9t014 to 45 50 4 75 CL MVP sood 100 5 04 NA NA NA NA NA 9eA ~ NA
ECST PILE D&af 31SW91+4 ' 29 95 10 0 9 75 SM Tade ene 96 7 78 NA 100 0 22 0 NA tea NA NA Os Sheer
ERST PILE D&as 31SW9t014 34 14 5 15 0 14 75 CL Asuuwe(7 90 4 25 1 NA NA NA NA NA NA NA
ECGT PEE DAte 31SW91414 7tU 19 5 20 0 1975 CL AmuunusrC1 55 0 79 9 NA NA AM NA NA NA NA
EOST RLE D&M 31SWDtD14 ) 94 24 0 24 5 24 25 CL Aauswi(7 62 6 E2 4 . sea NA *e4 tea em NA NA
EQST PILE - D&M 31SW91414 1653 48 0 49 3 44 45 eust $hme - NA 13 4 NA NA NA - dea NA NA BA
ERST PELE D&M 3tSW914 tan - 14 2.5 38. 3 15 SM Tads 4nd 86 3 78 NA NA NA NA NA NA NA.
ECST P'LE D&M 31SW9t01ab 2aJ 75 88 8 15 SM * - = = e5 5 28 4 2 81 NA NA NA NA NA ' NA
EAST PLE D&M StSW9141eb 3M 12 5
EOST PILE D&M 3tSW91419 - 1SS 55

' 13 7 13 to CUSC Amuseum AA 18 5 NA NA NA NA NA eiA NA
65 6 00 ML Tads ensassiG NA 10 3 NA 100 0 55 4 *sA NA 86A NA

EQST PELE D&M 31SW914t9 3tSS 80 95 a 75 SM Tada. ens NA 12 4 NA 99 2 46 1 NA NA NA 8eA

ECGT PILE D&M 31SW91419 555 11 0 12 5 11 75 SM Tads.erus NA 82 tea 99 5 30 8 NA NA NA NA
ENT PILE D&M '. 31SW954tt - 6SS 12 5 - t4 0 *3 25 SM Tans.end enA 90 NA 100 0 33 2 tea NA NA NA
ECST PILE OEM 3tSW91419 TSS 14 0 15 5 14 75 ' SM ' Tadsend . NA '17 7 NA NA NA NA NA NA NA
EOST PILE . D&M ' 31SW91419 " 8tSS 15 5 17 0 16 25 Su Tadsend NA 17 9 sea NA NA sea feA NA - NA
EOST PILE .. D&M 31SW950*9 955 1T 0 18 5 17 75 CL Tads.een NA 43 7 kA NA NA 35 0 13 9 sea NA
ECST PILE DSM ' 31SW91419 10tSS it 5 20 0 1925 CL Tanssen ' NA 34 4 NA NA NA 44 7 18 3 NA NA
EQST PILE D&M 31SW91419 1115 S 20 0 21 5 20 75 CL AmusuM3 NA 25 5 NA NA NA NA NA NA 4A
EOST PILE D&M _ USW91419 12rSS 21 5 23 0 2225 CL "-=rit7 NA 24 7 sea NA NA 39 0 19 8 NA *iA

EOST PLE D&M 31Swir1419 15tSS 33 0 33 5 ' 33 25 SC Ahmaum NA 57 NA NA NA NA NA NA NA
ECST PILE D&M 31SW91420 ' 1/CS 40 55 4 75 ' CL Amuseum NA to 9 SM NA NA NA NA NA DAA

ERST PILE . D&M 31SW91420 215 5 90 *05 9.75 CL h== NA $32 NA kA M 8eA NA M NA
ERST PILE DSM 31SW95420 3tSS 14 0 15 5 14 75 CL Anusun NA 16 5 NA - NA NA NA NA sA NAe

ECST PILE D&M 3tSW91420 ASS 19 0 20 5 19 75 CL Asuwame NA ' 13 8 NA NA NA 45 0 23 S NA #eA
ECST PILE D&M 31SW91420 CSS 24 0 25 5 24 75 CL AAssas= NA 18 0 NA NA NA NA NA NA NA
EOST PRE D&ne 3tSW91420 6t5S 29 0- 30 5 29 75 SC AAs=wn NA 21 4 - NA NA NA NA NA NA NA
EAST PEE D&M 31SW91420 76S ' 34.0 35 8 34 50 GC Asuusum NA 16 7 NA NA NA NA . NA - NA NA
EOST PtLE DEM PSW91425 34 ^ 13 0 13 7 13 35 CL . Aamesr= 101 8 22 3 NA NA NA NA NA NA NA
EQST PELE _ D&M 31SW91425 '4c 13 0 19 5 19 75 CL Answw.i se 5 25 3 ' ' NA NA NA NA NA N= NA
ECST PILE - D&M . 31SW91425 SSS 23 5 24 5 2415 SQ3 Asuwwn 97 9 23 2 feA NA NA NA NA NA NA
EOST PEE D&M 3tSW91425 EM 29 3 29 8 2955 mm Stem 113 4 18 1 NA NA NA kA NA NA NA

. _ _ _ _ - _ _ - . _ _ _ _ _-
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MRAP-710002307-GECTECHudCAL DATA BASE FOR MOW 1CELLD MILLSITE CHARACTER'ZATION R N MORatS CREATED 09/30/91. LAST ypDATED 11!22191 ASTM D 696 ASTM D $98

SDRmC OR SAMPL E mWLACE NATL 5tAL FRACTION FRACTON MAXIMUM OPTm8UM

DATA TEST PIT NLeA9E't TOP OF BASE OF SAMPLE trSCS DRY MOtSTURE SPEOFIC PASSING PASSING UQUO PLASTIOTY DRY MaiSTURE

AREA SOURC NUMBER & TYPE SAMPLE SAMPLE MOPOINT SvM90L MATERIAL TvPE DENSTTY CONTEhT GRAv1TY e4 SIEVE s200 SIEVE L:MIT INDEX DENSITY CONTENT OTMR TESTS

(FEET | (FEETs (FEET) (PCF) (PERCENT) (FERCENT) (PEoCENT) (FCF) (PERCENT)

EAST PILE D&M TP.1 frST 65 70 6 75 CL uvP sood 103 3 11.1 NA NA NA NA NA NA M

EAST PfLE DSM TPA 8BUL4 70 70 7 00 CL MVPopad NA 18 2 NA NA NA NA NA *S31 181 Pem Mod Pwt

EAST PILE D&M TP-1 2ST 90 95 9 25 CL MVP spos 86 8 20 4 NA NA NA NA NA NA NA 'j
EAST Pit.E D&M TP-1 3tST 14 0 14 5 14 25 SM Taasano 101 9 74 NA NA NA NA NA NA NA

d

EAST PILE DSM TP 1 s-3ULK 15 0 15 0 15 00 SM Tads one NA 10 $ NA 99 0 31 0 NA NA 109 4 14 3

EAST PtLE D&M TP-2 tsST 90 95 9 25 SM Tads een 91 6 27 9 NA NA NA NA NA NA NA

EAST ME DSM TP-2 'JBULK 10 0 to 0 to 00 Mt Tads 4ag NA 33 0 NA NA NA NA NA 103 0 20 0 Connas CMA

EAST PtLE D&W TP.2 2/ST 10 5 11 0 1075 SM TadHng 973 ?? NA NA NA NA NA NA M

EAST PILE DSM T*-2 3fST 13 5 14 0 13 75 W Tassens&eW1 65 6 53 6 NA NA NA NA NA NA NA

EAST PtLE D&M TP-2 JBULK 14 0 14 0 14 00 E Tadseno& ski'i NA 78 NA 100 0 54 4 NA NA tc15 171CMR

EAST PILE D&W TP-2 4/ST 14 5 15 0 14 75 ML Tassene&ssT1 74 0 25 4 NA NA NA NA NA NA NA

EASf Pt.E ' DRM -TP4 4ULK 90 10 9 00 M Tads-ene&sh NA 32 4 NA 130 0 91 O NA NA 93 8 21 $ Dy Saggr. Peg CMR

EAST P'LE D&M TP4 stST 95 10 0 9 75 ML Taan eno&sim 99 6 79 NA NA NA NA NA NA NA

EAST PILE DEM TP4 sBULK 14 0 14 0 14 00 ML Ta*4actsyn NA 14 7 2 71 t00 0 56 6 NA NA 101 8 17 3 Penn. CMR

EAST PILE D&M TP4 SIST 14 5 15 0 14 75 ML Tadmins& san 61 8 57 1 NA 100 0 98 1 NA NA NA NA

AOD PtLE BENDtX MRAPeSto MKB 723tST 40 6D 5 00 CL Tass-ow 65 1 43 5 2 63 100 0 79 0 29 0 f t0 NA NA

CCD ME BENDut MRAP4510" MK8-791? BULK 10 10 1 00 SM Comet NA NA NA 100 0 49 0 NA NA til 8 16 9

ADD PR.E BENDIX MRAP-SStO' MMB 792/ BULK 30 30 3 00 SP Tads snd NA NA NA NA NA NA NA 110 4 12 4

ACID PILE BENDfX WRAP 4510" MKlb793/ BULK 50 8 ft 8 00 CL Tassem NA NA 2 75 NA NA NA NA 94 5 26 3

AC2D PILE . BENDOE MDAP4511 UKS.7411ST 40 60 $ 00 CL Tass 4sn 74 8 39 8 2 63 1JO O 72 C 44 0 20 0 M NA Cereht"*n. CMR Ot5 ear

ACID ME BE NDIX MRAP4512 Ux8732f57 40 60 5 00 ML Tasween 78 4 40 5 2 69 100 0 B7 0 47 0 10 0 NA NA Cones egenn CMR g15 her

AOD Pit.E D&M 31SW91CS 153 45 50 4 75 CL Tadseno&sh NA 30 0 NA NA NA 33 8 13 t Na NA

acD ME D&W 31SW91426 2tSS e5 90 5 75 CL Asvunan NA 12 5 MA NA NA NA NA NA NA

QCID PtLE D&M 31SW91426 5sSS 13 5 14 5 14 00 CL Asuunan NA 17 1 NA NA NA NA NA pet NA

AOD PtLE D&M 31SW91427 3tST 60 80 7 00 CH Asuvaan 71 5 48 0 NA NA NA 58 9 28 7 NA NA TnsaCUPP Unconf Cer% Pena CMR

ADD PILE D&M 31SW91427 4tST 90 11 5 10 25 CH AAuwnsn 56 0 75 2 NA NA NA 66 5 31 4 NA NA Tnes40PP. thenf Corry, Cepent

ACO P'LE D&M 3fSW91427 f>ST 19 0 20.5 19 75 CUSC Aeuwman 109 3 1e 3 NA NA NA 37 4 21 0 NA NA Toss {Upp UnconiCorv Penn CMst

oOD PILE DSM 31SW91425 ' 25S 40 60 5 00 SW Tass enet') NA 17 2 NA NA NA NA NA NA NA
.

000 P'LE DSM 31SW91429 . 3tSS 60 69 6 45 SM Tads.end NA 17 2 NA NA NA NA NA %4 NA

DOD P'LE DRM 31SW91428 4/SS 90 10 0 9 50 CL4AL Taas4en NA 37 6 2 70 M NA NA NA M NA

ADD ME D&M 31SW91C8 SSS 10 5 12 0 11 25 ML Toeseen NA 38 5 NA NA NA 34 8 98 NA NA

DOD PILE D&M 3tSW91429 6tSS 13 5 15 0 14 25 ML Tass 4ns&sh NA 27 9 NA 100 D $17 NA NA NA NA

000 PILE D&M 31SW91429 TfSS 15 0 17 D 16 00 SM Tame 4mo&swn NA 18 5 NA 100 0 34 7 NA NA NA NA

ACID fnLE D&M 31SW91428 8/SS 18 0 19 0 16 50 ML T ses.en NA 43 3 NA NA NA NA NA Na NA

ACD PtLE D&M 31SW91-029 RSS 19 0 21 0 20 00 - ML Tempson NA 39 0 NA 100 0 65 9 MA NA NA NA

ADD PILE D&M 3'SW91&9 1 DSS 22 5 23 0 22 75 Su Tassend NA 60 0 NA NA NA NA NA NA NA

ACO PILE D&M 11SW91428 11SS 24 0 25 0 24 50 MUCL Tads-and&shn NA 53 1 NA NA NA NA NA NA NA

ACD P'LE D&M 31SW91425 12.SS 25 0 27 0 26 00 MUCL Tans-ena&sen NA 56 3 NA NA NA NA NA NA NA

AOD PILE DRM 31SW91429 13tSS 27 0 29 0 2800 CL Tass-ene&sen NA 56 9 NA 100 0 92 0 NA M NA ' M4

400ME DSM 31SW91G8 14tSS 29 0 30 5 29 75 MUCL Tade-ene&se NA 51 4 NA NA NA NA M NA NA

DOO ME DSM 31SW91429 15/SS 31 0 ' 33 0 32 00 CL Taas-ene&em NA 64 7 NA NA NA 46 8 '21 2 NA NA

ACID PsLE ' D&M 31SW91428 16SS 33 5 34 0 33 75 ML . Ta#>ene&skn NA 41 3 NA NA NA NA NA M NA

QCD PILE DSM 31SW91428 171SS 36 0 37 0 35 50 MUSC AsuveurTj NA 19 1 NA NA NA NA NA NA NA

ADD PILE D&M 31SW91-D28 18/SS 37 5 39 0 35 25 SCCL Asuwnse NA 20 9 NA NA NA NA NA NA NA

OCO PtLE D&W 31S.d91@9 193S 39 0 41 9 40 00 CL . Asuviurn '4A 24 5 NA NA NA M NA NA NA

CCD PILE D&M 31SW91434 1SS 50 60 5 50 a4UCL ' Tanseen AA 57 3 NA . NA NA NA M NA NA

QCID ME D&M 31SW91434 . 3/SS 14 0 16 0 15 00 CL4fL Tansgen NA 87.3 2 SS NA NA - 47 4 178 NA NA

AOD ME D&M 31SW91434 75S 29 0 29 5 29 25 Km Shsse NA 10 1 NA NA NA NA NA NA NA

ACID ME DSM 31SW91435 ?SS 50 55 5 25 SM Tads.end NA 46 NA 100 0 20 ? NA NA NA NA

ACD P1LE D&M 11SW91435 - 4/SS 10 0 10 5 '10 25 SM Tads 4no NA 51 NA NA NA NA NA NA NA

ACD PILE D&W 31SW91435 8/SS 15 0 15 5 ' t525 SM ' T ada-ano NA 15 3 NA 100 0 28 0 NA NA NA NA
NA D' S%er, Pem CMR

ACD PtLE D&M 3tSW91435 SIST 16 0 20 0 1100 SM Tads 4nd 100 6 13 4 NA 100 0 17 2 NA NA NA t

ACD ME D&M 31SW91435 12SS 24 5 25 0 24 75 CUML Tads-san NA $9 4 NA NA NA 46 0 16 3 NA NA

AOD PSLE D&M TP-7 JBULK 20 20 2 00 SM Tads 4nd NA 94 2 71 100 0 42 3 NP NP 10s 0 14 5 YnavCUPP.Conses.Pom Mod Proct.CMR -

AOD PILE D&W TP-7 2/ST 50 55 5 25 CL imetsen 52 5 62 6 NA NA NA NA NA NA NA Unconi$near

ACD PitE DSM . TP-7 3fST 65 70 6 75 CL Tads-een 66 1 54 4 . NA NA NA NA NA AA M

AOD P'LE . D&M . TP-7 4/ET 95 10 0 9 75 CL . Tads-sen 51 3 ES O NA NA NA NA NA NA NA Unconf Shear

ACD ME CSM TP-7 5tST 12 5 13 0 12 75 CL Tads 4M . 53 1 74 1 NA NA NA %A ' NA h4 NA

I' . AOD ME D&M TP 7 6fST 16 5 17 0 16 75 CL Taas-ewn 51 4 . $$ 1 NA NA NA NA NA NA NA Umf Shear

; ACD PtLE D&M TP4 11ST 25 30 2 75 SMAAL Tadsanoisen 76 5 11 8 NA M NA NA NA NA NA

! ACD PILE . Dau TP-3 2'ST 45 50 4 75 SM Tads 4no 90 0 95 2 62 NA NA - NA . NA NA NA

ACD ME D&M TP4 4ULK . 45 45 4 50 SW Tadsand NA 76 NA 100 0 23 9 NA NA 103 8 15 9 De Snear. %an. Mod PmcL CMR

ActD ME D&M T*4 3ST 69 65 6 25 SM TadsendP) 82 5 14 3 NA NA NA kA NA NA NA

ADO PILE D&M TP4 4tST . 10 0 to 5 10 25 ML Tads-sen , e3 7 30 6 2 ts 100 0 63 5 NA NA NA NA

| AOD PILE D&M . TP4 5tST 12 0 12 5 12 25 CL Taas-sen 59 2 70 9 NA NA NA NA NA V NA

[ ACID *nLE D&M TP4 reutK 13 0 13 0 13 00 CL Tans 4rn NA . NA : NA NA NA NA NA NA NA Penn

| |
-

s

6

,
'

. _ ~ - = - ~ . . - - - , -w, ,~,n. - -n- , a + ,- , , - . ,, e. _ - - - _ = _ ~ - . _ _ - - - - - - . ____-_n- - - - - _ _ - - - . - - _ .



. .

J

MRAP 410002307. GEOTECHNICAL DATA BASE FOR MON'ICERO UtLLSITE CHARACTER!ZATION 4 N MORRfS CREATED 09r3Ci91. LAST UPDATED 11/2191 ASTM D 998 4STM D 694

BORJNG OR SAMPLE IN-PLACE NATURAL FW W FRACTION MAjtiMOW OPTIMUM

DATA TEST PIT NUMBER TOP DF BASE OF SAMPLE USCS DRT MOISTUPE SPECIFIC m YG PASSING LIQUID PLASTICITY DRY MCsSTURE

AREA SOURC NUMBER & TYPE SAMPLE SAMPLE MIDPOINT SYMBOL MATERIAL TYPE DENSITY CONTENT GRAvtTY s4 M M e200 STEVE LIMIT INDEX DENSITY CON'ENT OTNER TESTS

FEET) { FEET) (FEET) (PCF) (PERCENT) (PERCW) (PEPCENT) (pCF) (PE RCEN7

ACO PILE C&M TP-9 t/ST 15 20 1 75 SM Tada end 89 5 45 NA NA kA NA NA NA NA

ACID PILE D&M TP-9 2ST 30 35 3 25 SM Tads-ene 86 0 66 NA 100 0 16 5 NA NA NA NA

ACID PILE D&M TP-9 -tBULK 10 0 10 0 to 00 ML Asumum NA 23 4 NA 93 8 59 0 34 2 18 1 114 0 14 9 Perm Mod Pem1 CMR

SOME9tVtuE TRACT BENOty MRAP-8517 w&766SS 00 20 1 00 SC Asumum NA 48 2 2 63 100 0 31 0 33 0 10 0 NA M Penn. CMR @t5 bar 1

. SOMENVILLE TRACT BENOrX MRAp4S17 MKB430tBULK 00 50 2 50 ML AsumumlShose9 NA NA NA 970 61 0 NA NA itq ) 17 0
'

SOME2VluETRACT BEN 0tX MRAP4518 MKS76SSS 00 20 1 00 CL Asumum NA 14 3 2 55 100 0 65 0 32 0 14 0 NA NA Penn Consai weerm CMR @15 ear
SOMERVIuETRACT BENDtX MRAp4518 MKB433fBULK 00 50 2 50 ML Anwnum NA NA NA 100 0 80 0 NA NA 103 3 19 0

BLM COMPOUND BENDEX MRAP4520 MKB 753SS 00 20 10D OL Asumum NA 10 8 2 62 100 0 80 0 41 0 70 NA NA Pecm. CMR C15 ber

BLM COMPOUND BENDIX MRAP4S20 - MAB 83WBULK 00 30 1 50 OL Asumum NA NA NA 100 0 /1 O kA NA 101 9 15 9

' BLitCouPOuND O&M 3ESE91458 2/SS 35 45 4 00 CL ARuviurn NA 23 4 NA NA NA 40 7 20 0 NA NA

Blat COMPOUND D&M 36SE91458 3BS$ 45 55 5 00 CL Anunum NA 31 6 NA NA NA 36 0 16 6 Na NA

BLM COMPOUND D&M 365E91058 dB/SS 90 10 5 9 75 UL Aguwarn NA 27 1 NA 100 0 F9 2 NA NA NA NA

VALLEY BOTTCM BENDIX MRAP4$21 MK11-756tSS 00 20 1 00 OL Anunum NA 75 2 60 NA NA 33 0 10 0 NA NA Perm CMR @15 bar

irAREY BOTTOM BENDIX MRA84S21 MarB426tBULK 00 30 1 50 SM Taits-ene NA NA NA 100 0 43 0 NA NA 115 2 13 6

VMEY BOTTOM D4M 31SW91401 3tSS 35 48 4 15 CL Asuvusm M 12 8 NA NA NA NA NA NA NA

VALLEY BOTTDM D&M 3tSW9140t 7/SS 95 10 0 925 CL ABunum NA 15 9 NA NA NA NA NA NA NA

VAREY BOTTOM . C&W 31SW91401
8tSS 135 14 3 13 slo CL Agumum NA 15 3 NA NA NA NA NA NA NA

VALLEY BOTTOM
D&M 31SW91401 112ULK 24 0 25 0 24 50 GC Atumum NA 16 5 NA NA NA NA NA NA NA

VALLEY BOTTOM D&M 31SW91423 2tSS 86 89 8 75 SC Asumwn NA 99 ^NA NA NA NA NA *M NA

VALLEY BOTTOM D&M 31SW91423 3tSS 13 5 13 8 13 65 SW Anurium NA $4 NA NA NA NA NA NA NA

VAuEY BOTTOM D&M 31SW91430 1/=S 40 60 5 00 CL Asumum NA 10 9 NA NA NA NA M NA NA

VALLEY BOTTOM D&M 31SW91430 2/SS 95 11 0 10 25 SC AEuvaam . NA 12 $ NA NA NA NA NA M NA

VALLEY POUOM DAM 31SW91430 3SS 14 3 14 7 14 50 I'm Shete NA 12 3 NA NA NA NA NA NA NA

VAREY BOTTOM D&M 36SE91 CT1 15S 35 40 3 75 SM Asunam NA to 2 NA 53 1 46 7 NA NA NA NA

VAuEY BOTTOM D&M 38SE91471 4tSS 95 10 0 9 75 SP Asumum NA 51 NA NA NA NA NA NA NA

VALLEY BOTTOM DSM ' 36SE91471 6tSS 14 0 14 5 14 25 SM A5umum NA 13 8 NA 60 4 18 5 NA NA NA NA

VALLEY BOTTOM D&M 3EiSE91472 1SS 45 50 4 75 ML Asumum NA 10 7 NA 97 3 71 3 NA NA NA NA

VALLEY BOTTOM DSM 36SE91484a 3fSS 50 55 5 25 ML caunun(9 NA 95 NA 100 0 51 4 NA NA NA NA

VMEY BOTTOM DSM 36SE91484a esSS 10 0 10 5 10 25 ML ABuwium(9 NA 99 NA NA NA NA NA NA NA

VALLEY BOTTOM D&M 3ESE91484a 5/SS 13 5 14 5 14 00 CL Atwnww(1 NA 13 2 NA NA NA NA NA NA NA

VALLEY BOTTOM O&M TP-13 JBULK 50 50 5 OD GC Aeumum NA 70 2 NA 65 1 41 9 38 4 17 6 116 1 13 2

MAIN M8LLSITE D&M 31SW91455b 8/SS 60 85 6 25 CL Asumum NA 27 7 NA NA NA NA NA NA NA

MAIN MILLSITE D&M 31$W91455b 9AISS 93 99 9 55 CL Asumum NA 26 8 NA NA NA NA NA NA NA

MAIN MILLSITE C&M 31SW91455b 10rSS 13 5 15 0 14 25 CL Asumum NA 31 6 NA NA NA NA NA M NA

' MAme M:LLStTE DSM 36SE91461 2SS 38 45 4 15 CL Atumum(Shotel NA 23 9 NA NA NA NA NA NA NA

MAtN MILLS!TE D&M - 3BSE91467s 18tSS 05 20 1 25 CL FsE NA 11 8 NA NA NA 46 3 23 9 NA NA

SQtTM VALLEY WALL DSM 31SW9t011 3SS 10 0 10 5 10 25 CL Asumurr(ShseH NA 23 6 N4 NA NA NA NA NA NA

SOUTH DALLEY WALL D&M 31SW91421 4SS 85 90 b 75 CL Asumum NA 73 NA NA NA NA NA NA NA

SOUTHVALLEYWALL D&M - 31SW91422 ASS 10 0 10 5 10 25 CL Anwnum NA 10 6 NA NA M NA NA NA NA

SOUTH VALLEY WALL D&M 3tSW91416 tSS 20 25 2 25 CL Aauvem NA 86 NA NA NA NA NA NA NA

SCOTHVALLEYWALL DSM 31SW91438 3SS 90 to 3 9 65 CL Asumum NA 14 2 NA NA NA NA NA NA NA

SOUTH VAufY WALL D&M 3tSW91435 4/SS ' 10 3 11 0 10 65 SC' Atumum NA 14 6 NA NA NA NA NA NA NA

SOL'Y51 VALLEY WALL D&M 01SW91438 5tSS 14 0 14 2 14 to C1 Asuwmen NA 12.2 NA NA NA NA NA NA NA

ScrJ1MVAREYWALL CtM 31SW91454 4/SS 45 50 4 75 CL Asumum NA 11 4 NA 100 0 60 4 43 3 23 4 NA NA

NORTHVALLEYWALL D&M 3tSW91416 1BSS 35 55 4 50 CL Apumum(9 NA 12 9 NA NA NA 36.3 17 1 NA NA

NORTH VALLEY WALL D&M 31SW91433 1SS 20 40 3 00 CL Asumum NA 14 2 NA '
100 0 97 8 NA NA NA M

NORTHVALLEYWALL D&M 31SW91416 28tSS 85 10 5 9 50 CL Asumum(9 NA 20 1 NA
NA NA NA NA NA NA

NORTHYALLEYWALL D&M 31SW91433 3?SS 90 11 0 to 00 CL ANuvusm NA 10 9 NA NA NA 33 6 138 NA NA

NORTHVALLEYWALL D&M 31SW91453 ; 3Rr53 85 90 8 75 CL - Anwnwr(9 NA 21 2 NA NA NA NA NA NA NA

NORTHVALLEYWALL D&M 31SW91453 SIW9 14 5 15 0 14 75 CL Asuvewn( 7 NA 23 8 2 70 NA NA 48 3 25 0 NA NA

NORTH VALLEY WALL D&M 31SW91453 " 18 5 19 0 18 75 CL ABunum(3 NA 23 8 NA NA NA NA NA NA NA

ELtf PROPERTYWORT D&M 36SE91473 " 35 38 365 CL Asumum NA 11 0 NA NA NA 36 9 15 9 NA NA

EAR PRCPERTValORT D&M 3SSE91473 - 13 5 14 3 13 90 CL Asucum NA 15 0 NA NA NA NA NA M NA

BLM PROPERTY NORT D&M . 38SE91473 45- 20 0 20 5 20.25 . CL Amunum NA 30 1 NA NA Nr. 44 9 22 8 . NA NA

BLM PROPERTY-NORT DSM 3ASE91476 3SS 50' 55 525 CL Aaumum NA 23 0 NA NA 9'A 41 3 20 7 M NA

EM PROPERTY NORT D&M 36SE91476 4SS 95 10 0 9 75 CL Asumum NA 17 5 NA NA LA NA NA M NA

EM PROPERTY-NORT D&M 36SE91-0M GSS 15 0 15 5 15 25 CL Asumum NA - 16 6 NA NA . AA 27 0 94 NA NA

BL3S PROPERTY NORT D&M 36SE91476 7tSS 20 0 20 5 P0 25 CL Aa prem NA 19 1 NA NA 4A NA NA f%A NA

BLM PROPER 1%NORT D&M 36SE91477 2tSS 35 43 3 90 - CL Asumum! Loess 3 NA 17 4 NA N I 4A 49 9 23 7 NA NA

BLM PROPERTY 4 SORT D&M 3sSE95477 3SS 85 95 9 00 'CL ABunum(Loe4s1 NA- 15 8 NA NA M NA NA NA NA

Buf PROPERTYmORT C&M 36SE91478 2/S3 85 95 9 00 CL Anunum NA 15 0 14A NA NA NA NA M NA

ELM PROPERTY-NORT D&W 36*.sE31479 3tSS 13 5 14 3 13 90 CL AEunum NA 16 8 NA NA NA NA NA NA NA

AMIB PROPERTYNORT D&W 36SE91480 2SS 50 60 $50 CL Aaumum NA 15 9 NA NA NA 44 7 23 4 NA NA

BLM PROPERTY * ORT DSM J6SE91-080 3'SS to 0 - 10 8 to 40 SW Asumum NA 69 NA NA NA NA NA NA NA

BLM PROPER %QRi DSM 35SE914E2 2tSS 35 40 3 75 . SM Asumum ' NA t9 NA 66 0 38 4 NA M NA NA

BLM PROPERTY-NORT DSM 36SE91452 3/SS 85 10 5 9 50 CL Asumum(7 NA 23 5 mit NA NA NA NA NA NA

_ _ _ _ . . _ . . __.__ _ _ _________ _. m_. _ _ _ _ _ _ . _ . . . _ _ _ _ . ~ . . ,
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' MRAP. 7100C2307.GEOTECHNaCAL DATA BASE FOR MONT1 CELLO APLLS4 CHARACTER 2ATION. R N MORRtS CREATED 0WM91 LAST UPDATED 11!22,91

ASN D 996 ASTM D 896
BORING OD SAMOLE IN PLACE NATURAL FRACTION FRACTION MAxtMUM OPTatuu

CATA TEST Pl? NUMBER TDP OF BASE OF SAMPLE USCS DRY MOISTURE SPECIFIC PASSING PAS $1NG LIQUfD POSTICITY DRY MOISTURE
| AREA SOURC *tUMBER STYPE SAMPLE SAMPLE WiDSOINT SYMBOL MATERIAL TYPE DENSTTY CONTENT C#*VTTY sa SIEVE F200 SIEVE LIMIT INDEX DENSTY CONTENT OTHER TESTS

FEET) (FEET) (SEET) (PCF) (PERCLds (PERCFNT) (PERCENT) (PCF) (PERCENT)

etM PROPERTY 6 D&M TP-10 4ULK -50 50 5 00 CL Loest'9 NA 10 9 NA 100 0 e6 6 29 5 11 1 107 7 14 2 Mod Peact
TP.10 2/ST 60 65 6 25 CL Loesstl 91 7 82 NA NA NA 27 9 96 NA NA Uncon* Comeg1M PROPER?Y.NORT DSM ,
TP.10 v5T 11 0 11 5 11 25 CL Loess ['] 109 3 - 10 7 NA NA NA 43 8 21 6 NA NA PeronSLM PROPERTY.NORT C&M

KEY. USCS Unsed Ses Ctessacehem System group evment ASN D 2487 or D2488 (For rocks. symnas ademes ger*ge urwet
ASTM Tesi designanon eithe Amesu;an SocWoe Testmo are Metenes
BENDtX *Dets Coeschon for Engmeenne for the Uranium Me Tadmgs Sde and Achacave Peneneral Propewes Morece40. Utah * Genche FaHd Engmeermo Conersson. Sepismeer 1986
D&W *Fead Report. Morticado Remediat Acison Piegoct 1991 Mesde Charactenranon Stucy * Dames & Moore. Septemcee17.1991

Sanese taken trare a test pe eucaweed nemt to the cesignated bore 9 ele
p1 Questonante wasue or useamhcanon

OTHER TESTS Mod Pract ModAed Proctor cervecton
MATERIAL TYPE Taihend Tadegs sands Uncord Camp Uncor 6ned conpossam svenath

Tads 4em Tsenge semes Dw Snear Drect stiear. 5 :f
Tade-endison Tadegs sanes aM shnes. wesetiedoed Tnas-CUPP Tnammi enmar. consondaietNnaramed wm pore presswo rneasuremeros
Tansane&sim Taengs sando and shmes. mored Cemmoi Onodseienmones coneohcsanon
Cewer Cover maeones e peace on nadnige pees Perm Pomembddy. teemghed or Deut .. _ , --
MVP spons Matenal eernowed from Monocetio vcmay Procertes CMR Capeary mestare noe
Anuwsum idrecotoneous sursoel depose, most!y streenwaNI
Loess iundbsoon snegthaed ces,osets SAMPLE TYPES BULK Deturbed bag senwie cf loose cunegs or metenal from 1est ce
Shae Mancos Shane, usueN wemmered $$ Datuebed sample from 3 0' O.D standard somepoon onwe sampier
Sanestone Dakota Sandssono ST Reinteweiy unoesurbed sampie tram 3 tr O D. thaceNed (Sheevi sabe sampier
88 Misceneneous men.eace *J U Reishweay undeturbed sanpo from Dames & Moore Type *LT eswFmed Onve senpse

As cats e fue heie compted or enerceved iram consultare a espor*s by R N Moms ChNucener Geneerh. Inc . October 9 991 Checked by t. H Goteen & conected by P N Moms. %rember 1991

4

S

* , - . . - . , ,m , _ _ ~ _ _ _ _ _ _ _ _ _ _ ___ ____



# ,b. M M % _.7-

.'
. .

W 'N.

p y =R: q

1 :.

,.,3 ... .

'( !

\ s
s , ,

.s ) * } {-
* ) Xc :es.-

+ -

x. N.
s

,

N L |
T{%i6~ (. ;

y %g |:v ~.
,

g -p ,

1|(s
x

. 'N L.,b,V'
~

*

/ . . ~ ~CAg
)

,/ )I
.~- ,

a , , ,,
!*

' , ' , -

[ 'l e

'\, - f 4 .h .
'

q

1
.su-x 3 g :., g-u -- - a g

.. .,,N f E
,

=

i y
Q).

!

|19 8
a c>

* t Q s . , !a a ,

.g.d C3 - j'..__ ___

, -- B
,

~ t #,.

L___j )2 .f; v- ~V
>-

,

r- J | cm.*

., y
4

.

lr- j -

o / ..

.. .ih-- , h \ \.gN. s.vg .s

[<.td x s

:ihd i!! \
,

@f
'W f

N ]p i i[jk! .'N $

O Md"d, Ith+!! WW"
,

E :% ! | *
-

% ' se u.

p. y 'y{ - -

l- [ _

1!j, , . 't j~ '~~ --

m L i t

~ .fx s
- T a Z_1____.'_b .. *

" ---

[y)- (.
.'

C D ' '

g 1
_

-_|f.
k- s-

-- u y-x - '
-

.

. n4 +.

| /' 07 4
'

li

,

.

2

= ______..ue-^.________..__. _



- . - -

'

lVNI9IHn
I

$ A'.t!
4;!!-

n

t $ ik - ? W

p_u:
i 3

L{ i s kI! dei;

}.) .s
t a..

,

n
i +

:o:.
ai e s

E.eb- =r ;

i b
I'gg i 1 >d'a i L u_

0 '

i

j- 6 ; iii s i!k hl',f ps)e = >rxE. I n,
k5 / |. .

T~
II e Il

t h, b (
p. i. t i, ,I. * i

,

i_\_k
;..

| !k .kk A ]< . \ _

g!! 3 !! I J/ Ls

; .
..

l' ( C

w{ wgh."q =e/ " [b+01! Hr
/ 1,l,

''

dj 3jp a
,

! g;hIlt I g' :> t'

[_. ! I d_ @h,!jl'[ji! ..

t
'

, n- L.-. ' ~ ' .

ut ~~~l ! j p |Il
'

-

1. .\ r
, s .k.i \\q.
.

5 ,

g

i .!! 21,uf ; it via ;li ts ipg
.k

s --- o a lpls g
A II;pIaa / -- (8 lile=. ---a,-

,

!ilif A ! I !
-

;<ySm. u w c .

1, ,. pls - v ,/ z / m= .

=p J
,

1 tj
~

q! X1 l~ii

_

(g ;; ; x ,- "+

I li
! !!! i .

N
b ili

.
.

n i n!nj j .n
5 || 8.In

kb
t

y,



: - - - . . .

+ [% h \ h (k _ V J. ?.

hI' lk([' d i i

'y Mi%@()( {
r

p r * a x [ Jh
g,

. , uy
-

**(4)'/.R, g , i

' # !.y . f' ,c ||If[
1|3)%.

-

g
'

'
~.

.

'7|p%~91, Qtjp#,"q.
, -

i f~~
e-

- .

7 3 ;,4, ,~ ,gw#& ,#99,|:;)
j g

'l T., i
(n3 .8v o- _, . f .: ne

Y' k
'

# g-- i
- qu g ,)

|

m[f[; g%,p/
1..4 3, gh,

. ..

g) / = ' ,q ict

if
a [e v )) h l

|ty [
I

|c y go : a,

'' ' t h
'

4 n ; c !?epw g 9 x
p

i 1- w .

fi |.

t i

n 'c&,R }?[~==SW c~4|_
3 %

' Q q q r q $|||I
>~

[d f .k%gQ..

fhs b
,



_ - .;
--

. _ _ , , , , _ < , _ . , . . . , - - - - - - - - ~ - ~ ~ - - ' - - * ~ ' ~ ' ~ ~ ' ' * " " * * ~ ~ ' ' ' ' ' '

| b 6| $'\ -

k D 2 ? i iMj:/ _I/h[''
U|

(,j Eq .
d m'

? ct d wH 3.i i
e

g 1 7 s k L,.
J 'j! |

''

?k '/7' ' h' *' .[/C$b '
!! !

F+ $ ? (s )

~/ 4^q- R \ =c.C m A
i j! !!

e ! !

~ % )%._4 \.7,~/ a!!)
.

!q
,s L -

y
S,//, ts , ) ?k/ il"

P// / N (+7- ''cg,(jf=1, a-t
_ f (I,y/ /^4#

L
-

'; ,' n

1 ip , fG y (. '3 3Q h_
'

a f ly & 'g d 7 % R D f Ell '
b

gd ''
i

L ( g y 7 7, ~ , 0 %g gm/ P / o l !!;ef il"s ~ s

J,j i
'

'

4u -

,Y_W Q f W ;a - /} ||$,s
N,1 !n ;Q. n.wy ,/

.

.

? ,- m -

./ , \ |
.

\ ? '{ w .
'''

r %.
' '|

\<.

j
-

,

,

' .
.

,

j4@i,N %5$4 ;j' EjA"

x o;m<x w >e/gv x. 'J Hs

f, j 's..s. 'Q['%.) \ . ';'' ..,s. s

'

i ., !

d |I1| +<x%,'

i
'

_

**"*ew ..

''



. . _ _ . . . . .. . . .. .. . -

IVNI9180
i:L w
h- ".Li f_.-{

. ;- *

./+ || || 6 ( 0 -

% ! I li s

N .! L k i i "]!b s::.

" ha i
\ l i $ |

-
''

1.u . ,;s j .

,
. |

: :' t_ r , ,

. -_ ___ .
II .- M '

a
t .

$ Yh} 1 p u.

7- q. - 8
e i o.

~

e .,

r{ Z l }t4rg t _ _.. i':

..h,m JI g: j -- --

. +- |m --

|f
e,

...

2B r= I ! - [--

p
-

- g 1
3

-

[ f0 --

-

i i j-'

_.

~| - ps jra ig
;|

~E]:

2.. m...
> i (J 3 cq

b+
+

|f -4!g
" '~~~

' ; { -[~ j 2

i $ |! 6 y *
:s :-

b
_. . d>as).

-
' -

2: ::t : et t.'

o
. i

,,

4 -_ ,_ i
I 0.:3 |e g 6

IIM d '_,
** ||I G -

. 3EA _ ..

=. .
g

._.._ xy.Jggb. y M+ _T T
.._

i A& a=p
- .-..=..x m, e .Q g.

.np 9
!! = m} _ t ~ .. .

-- @1 -.'o - i

1w. ' -

53

Y[ '

\_J
- [6.i .

-
~ 3i:s -| g

4 ,.

\ I
r

r u a-
._

k 's-O
-! E ] .--~ y i= e i .

\ N 1t-
, m.. . > .,..- .

I q. - ...

i
DDDDI.g

,,
,

= . ,

. ,,

{ f ,o;r ,ots b .*;e

}
\ '. f

.-_ .J-e

i x'o
'

1 @2.I
.

' K
~1k

'*
w 3.

.

7, 9 -

-
% y7"-

t - I
.

u
. . .

.

. , .:.u..n}L ..s

/
.-,
~

.I
.I

;!. ,

l!
lA

i

.

7 . _m__. 7 *



, - e. _ __ ~ _ .~.,~,_. m._..-~ . .. . _
7

'
,

>

lVN191HO

14.,

;- s t 3 ..

:
'

. :- .L
I f I @. , ,

a ] :; ?.N'

,; t[o~~1
'

)| (g{j g .. [ [@-gy, m|- v ,

s w t e e ,

]O3) * EEn

| l|
.,

I'| 1 -g%= t! M,|
---

i-

7 l, m :
|. f 1l N : ) w. . ,

s : N r o- r ! .gg .

1 L
'

t [ 2 3
4s i

( 9 i: /! Ah_ ! |n
,

,

,' L ) 7--|N-
l 1

-

h 4 is

1 : 7 .m 3 7 .

-
r..

'

!! f : gf e
1 i ! :. !! I -

.

6i
A

3* $ i! E j.T o
.

l hdI

: ih{
* ! |(k j!I'j' i i | # '!Ej

I!

'

'. | { t h;N| tN
.

y
i g g

.)'{ i J p
V }g

.

.tfW' _
'N N

~i

,}f
r "

c
l$.n . .

'

r M . ! s
im ~r n_ .

!liI
.

: b bi ..? ;9 P)e
.

g1 - I s i
I - Id\ {

~ '

%r ,' y
.

1,

.[];|b~L i a 2 .

.

! <| S
-*

.L n- a g
I

,

|[
J_-

DEI
)Nt i I a ,.

.. i Q .\=4

|.. ! "

t#" 5
'

g!! k
"

E 3-

I llE 5o ,i

.

h..o n

,

I

,

(

l

i

_gy>
_ . . _ . . . -



y_ , _ , ._.

. . .

lVNI9180
f4

'

, -

h|p,*4 1.. ! k11!!l|$
,

l ! !
.. 1 -

__r.. 1; - . 4ks.s n, .uuwu .

i

||__ IAA | ! !,

_ 4||da;; w ,a! r

'
'

s m,
_:1/ w s iu , <

!t -8
?,|d

- aussas '3 [s.uaue ..s

,'N ,1I
.

'

"

i |i i

}|| i'-i y

i oi ,

S' fi
i,k .. . . . . . - . ,Q' '

i,!!. ~/ fi.l1M\
14 .g-

i
*

| |
_ ._

m A. Il"

. I f ,|| _ _ y/ 6 1, i

~

i. f '~1 !!'

, r,. ;

g .c e m1i .

k[
*_d -- - se

'

# 6 *"
p _ . _ ,

. _ .

er< .

|
'

ti
l<

J ass:I
. _ . i 88 J _s _

h b |-+ '
-

g
'g*N N

'

S

:'ip'
s s

; t - s mo-
aam 4a' 9

1 J;
w . ;j g~ _ % "Pgj% {

- '
!

i

1_ S _t ,t 11 % ei $e'
-

*_ __ _ _ _ m r e -. -.gra
S

*

diu .

|j. i t _ _ a . _ .. ,.
i

"

em



.

_.
.

-

Cg~c X3a< _
_

-e .
_

.c . .'
' o8 '" '

u.
. 6" L-

V * c
n M- u -

3'' C .{w e .4 _

* x 9!( l
m ,

.

G.c. ~
1 _2u ~

,
C /. - 6c ~u

W _'
.

a
;

.

t ,e1,

. E
L

H ,,/ .

V

N_
M

. n
-

C _ 'C
H

r. V- .
.

L
E ,

. .

{
C . -L r

N - .E <

w.o -
_ *

- .
, _.. .A _1 ,r ~

.
.,

_s = .

R

_
=e ] p ~ - O ,

.
F s m -a
u ._ . Y

-
.

E

no. V
c.wm~

'
' W

.m*

a C ~ ~m_ r.r
k. R .u

m .%_
^ c

n
m - .. E e ,oT D' . . iiiia

a
R m . .E

- m;
A

_ ET F r -
_ -

._ o
.

-'S

sY ~-c. _ r
'0 R .

>- - - m

v
.4 e A

% e.
- -

M. n

rr--
-- a !

4
-aa

R. e
. < e F

% \ a
w .

e g' r r . <*' ./ '
_ e ~> m.

o.m
yI v-

=. m._
\ , 'c

s- s

s s'
s )

./ .

/ %'
.

i w -
s

'_
G-

,I s v ae v-r 1 a, -

', m c e - ~,, *a . r
' r . w *', a_"

. - - -.- -e c I

n
,

n?mn - --a u- e* =
-

;4
f (c .

-

~im
-

/ r
'

* - >e *a e

.
rM,,n.
a- s

e 'L*u
v cs

.< ,e.s
-

* s ~ i

m

,. o.*I

,ILa*, a%, .s.,c
- e a

c .z
.

v

%.-
-;.i

s

g w.s
,.
ry o s .

-
eec y c,L a s.v, - r

uw,
-- r*n* o : - -c a. ,,r

!' e n ,o a _
. .

,_i*a
. c

,
,

pr
_.

~ a. tr .

.
e

e= n

-%sN''*4 .w.-
.

<~ - n .-=
s .

o .
o .s
e

y. -

n-

.
V-

. W ..L ( C
.
.

.

)~ <
_

fj

Tq a

I

* u v
*. c

c *a
r

' R
_

.- .

- F -
e _

_
'-
1

?

- Ye
.

~,,,-
t
Y ;,,

== E

i=o-, N,

cX _ = _ %'
,
,

n

o,.
, C

. ._ r . . _ D_ .

a ~'m.a.~ w
. E .,e

E.,

t.. F ., ,=
.

p M..C

e
. ,

.
,.-

o Y ,~,.

a. R-
.

&._
m,.

I. -
_

A
D .

.N .

.

"*i -

'

oc,' * r* S'
a ~

~ ;q,,
n

. - " .w R.

{
_

- - ^
>

_

-
' _

m.
.
.

}L I y
#'

_

L.
_

%

1 . |-.% -QR,
.

*M Lr, g,oW
-
7

*-
Nsi

i

r
o
e

*o Ie
'.m y:c
:.
:u

_


