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Department of Energy
Awweue Opeons Otftfe

P.O. Box 6400
Abzquerque New Mexico 87115

OWT2 2 1HI

Director, Uranium Recovery Field Office C9

Region IVc-

U.S. Nuclear Regulatory Commission 
N r,= j-

P.O. Box 25325 r r

Denver. CO 80225 - M4,/7fr .

Dear Mr. Hall: ,'

The final Remedial Action Plan (RAP) for the Grand Junction, Colorado, site is enclosed for

your information. An additional copy of the RAP was not available to provide to you at the
time tM RAP was transmitted to the Nuclear Regulatory Commission in Washington, D.C.
The enclosure contains complete sets of the Remedial Action Selection Report,
Attachment 2 - Geology Report, Attachment 3 - Groundwater Hydrology Report, and
Attachment 4 - Water Resources Protection Strategy with ao. -a visions. In addition, the
revised specifications and calculations sets from Attachment I are enclosed along with
new calculation sets and calculation revisions from Appendix A to Attachment' 3.
Instructions are provided with the enclosure outlining the steps to be taken to update your
volumes. The enclosure has been three-hole punched for insertion into the binders that
were provided with the preliminary final document. For ease in review, substantive inserts
have been underlined and subsentive text deletions have been designated with
brackets ill).

It you have any questions or concerns please contact Don Leske at FTS 326-6008 or
Chris Watson of the Technical Assistance Contractor at FTS 845-4030.

Sincerely,

Albert R. Chernoff
Project Manager
Uranium Mill Tailings Remedial Action

Project Office

2 Enclosures

cc w/o enclosures:
0. Gillen, NRC-LLWM
L. Callan, NRC-Region IV
D, Leske, UMTRA/GJPO
M. Abrams, UMTRA
C. Watson, TAC

SJ. Oldham, MK-F

.9710230273 911022
pDR WASTE -M0 PD



U MIVTRA PROJECT

NOTICE OF LIMITED DISTRIBUTION

THIS DRAFT DOCUMENT IS PART OF ThE DELIBERATIVE PROCESS OF THE

U.S. DEPARTMENT OF ENERGY (DOE) IS- ITS DECISION-AAK-L4G FUNICI'O10

UNDER THE URANIUM MILL TAILINGS RADIATION CONTROL ACT OF 1978,

THE NATIONAL ENVIRONME:NTAL POLICY ACT, AND OTHER A"FLCABLE LAW.

IT IS PROVIDED TO THE RECIPIENT PARTICIPATING FEDERAL OR S'ATE

•i2 AGENCY OR INDIAN TRIBE WITH THE EX.flESS UNDERSTANDING THAT IT IS

ONLY TO BE USED FOR THE PURPOSE OF: PROVIDING THE DOE WITH IJPUT

TO SUCH DECISION-MAKING PROCESS. THE RECIPIENT PARTIC'PATIatG

FEDERAL OR STATE AGENCY EXPRESSLY AV1ES, TO LIMIT DISTRIBITIOU4

OF THIS DOCUMENT TO THOSE E'MPLOYEES WHO WILL PRUVIDE IIPUT TO

THE DOE.

SHELF GOR Y .



Following are instructions for updating the final Remedial Action Plan for the Grand Junction
site. Please retain all plates provided earlier.

1" Remedial Action Selection Report (RAS) - Please replace the complete RAS in your
binder with the enclosed RAS.

* Attachment 1 - Please replace the appropriate specifications and calculation sets with
the enclosed revised specifications and calculation sets.

/0 Attachment 2 - Please replace the complete Attachment 2 in your binder with the
enclosed Attachment 2.

/0 Attachment 3 - Please replace the complete Attachment 3 in your binder with the
enclosed Attachment 3.

* Attachment 4 - Please replace the complete Attachment 4 in your binder with the
enclosed Attachment 4.

Je Attachment 3, Appendix A, Volume IV - Please replace page,$ "•of the Table of
Contents with the •0closed page iii; also, calculations GRJ-03-07-90-13-06(01 )-00 and
GRJ-03-07-90-14-14-91-00 are provided to ensure completeness. Please insert new
calculation GRJ-01-91-15-02-00 and revised calculation GRJ-08-90-14-11 at the end
of the volume.

JO Attachment 5, Volume I - Please replace the Table of Contents page with the enclosed
Table of Contents page.

J • Attachment 5, Volume II - Please replace the Table of Contents page with the enclosed
Table of Contents page; also, remove and discard the pages titled "Terms and
Abbreviations Used on Logs" and "Cheney Disposal Area Test Pit Logs."

-'/0 Attachment 3, Appendix A, Volumes II through IV - Please replace page iii of the Table
of Contents with the enclosed page iii.

* MK Document GRJ-PH-II, Calculations, Volume II -Please replace calculation 05-505-
02-00 with new calculation 05-505-02-02.

• MK Calculations, Volume III - Please replace calculation 05-505-03-00 with new
calculation 05-505-03;01.



ENGINEERS
AND
CONSTRUCTORS

'• MK-FERGUSON COMPANY
•#A MORRISON KNUOSEN COMPANY

HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND. OHIO U.S.A. 44114
PHONE. (216) 523-5600/TELEX: 985542

May 9, 1991

mo
5W. )OUS MATERIALS

HD AsTE MANAGEMEN'T

REPLY TO: MK.FERGUSON COMPANY
REMEDIAL ACTIONS
CONTRACTOR-UMTRA PROJECT
P•0 BOX 9136
ALBUQUERQUE. NEW MEXICO U.S.A. 87119

91-3050-388

Mr. Mark L. Matthews
Project Manager
U.S. Department of Energy
Uranium Mill Tailings Remedial Action Project Office
First National Bank Building
5301 Central Avenue N.E.
Suite 1700
Albuquerque, New'Mexico 87108

SUBJECT: Grand Junction Calculations

REFERENCE: Contract No. DE-AC04-83AL18796.

Dear Mr. Matthews:

Enclosed, per TSC's request, are twenty
Grand Junction calculations.

CALCULATION NO,

' 05-626-01-03

/05-626-02-04

/ 05-504-01-02

,/05-670-01-05

,/05-670-02-03

/05-670-06-02

1/05-670-07-05

/05-670-09-02

VOLUME

I

I

II

III

III

iv

V

V

(20) copies of the following

TITLE

Tailings Excavation - Tailings
Pile Limits and Quantities
Tailings Excavation Off-Pile
Excavation Limits and Quantities
Erosion Protection - Top and
Sideslopes of Tailings
Embankment
Radon Barrier Design -
Thickness
Radon Barrier Design - average
Ra-226 Concentrations
Embankment Design - Settlement
and Cover Cracking
Embankment Design - Slope
'Stability
Embankment Design - Depth of
Frost Penetration

Please note only the revised sheets have been copied and provided.

.5239K



MK-FERGUSON COMPANY

Mr. Mark L. Matthews
Page 2 - 91-3050-388 MAY 13 1991May 9, 1991 •

HAZARDOUS MA I EHIALS
AND WASTE MANAGEMENT

The following calculations have been deleted from the calculation
package.

CALCUIATION NO,

05-504-06-00

05-670-10-00

VOLUME TlIL

II

V

Permanent Drainage - Gullying
Potential for Vegetated Cover
Embankment Cover Design -
Vegetative Cover

A revised calculation index is enclosed.

If you have any questions, please contact
of my staff at 766-3093.

Ralph Waddington or Rob Cooney

Sincerely,

JGO/REC/REW/mno

Enclosures:

cc: w/enclosures:
C. Smythe, DOE/UMTRA
D. Leske, DOE/UMTRA/GRJ
R. Portillo, TSC/UMTRA
Rne "

5239K



ENGINEERS
AND
CONSTRUCTORS

~MK-FERGUSON COMPANY
A MORRISON KNUDSEN COMPANY

HEADOLARTERS OFFICE
ONE EFFEVIEW PLAZA
CLEVELAND. •HO U.S.A. 44114
PHONE: 1216) 523-5600ITELEX: 985542 REPLY10. MK.FERGUSON COMPANY

REMEDIAL ACTIONS
CONTRAClOR-UMTRA PROJECT
PO. BOx 9136
ALBUOUEROUE. NEW MEXICO US A. 87119
91-3050-351April 29, 1991

Mr. Mark L. Matthews
Project Manager
U.S. Department of Energy
Uranium Mill Tailings Remedial
First National Bank Building
5301 Central Avenue N.E.
Suite 1700
Albuquerque, New Mexico 87108

Action Project Office

SUBJECT: Crand Junction Phase II
Revised Design Calculations

REFERENCE: 1.
2.
3.

Meeting with NRC in GRJ on March 15, 1991
DOE letter to HK-Ferguson. dated December 11, 1990
Contract No. DE-AC04-83AL18796

Dear Mr. Matthews:

Enclosed, as requested, are copies of the final calculations for NO.
05-504-07-00 Permanent Site Drainage and NO. 05-504-05-02 Embankment
Design. These calculations were necessitated by the change in cover
design from partial vegetation to rock riprap.

Copies of these calculations are being provided to the Colorado
Department of Health and the TSC, as noted.

Should you have any questions, please contact Mr. Ralph Waddington or
Mr. Rob Cooney of my staff at 766-3093.

Sincerely,

MK-Ferguson Company

J. C. Oldham

Project Director

JGO/REC/REW/mno

Enclosures:
cc: w/enclosures:

D. Leske, DOE/UMTRA/GRJ
R. Portillo, TSC/LUHTA (2 copies)

YP•Mrartinek, CDOH
w/o enclosures:
C. Smythe, DOE/UHTRA

5210K



ENGINEERS
AND
CONSTRUCTORS

MK-FERGUSON COMPANY
AMORRISON KNUDSENCOMPANY

HEADOUARTERS OFFICE - T
ONE ERIEVIEW PLAZA 111
CLEVELAND. OHIO U.S.A. 44114 FE 2 0 ISL1 EGSNOPN

P e.ruary 2 16)5 3 ,X 198554 ....- ENT -ACTION-SP4
IALS ALBLUCUEROUE. NEW MEXICO U.S.A. 87119

February 13, 1991TN 13514

Mr. Mark L. Matthews
Project Manager
U.S. Department of Energy
Uranium Mill Tailings Remedial Action Project Office
First National Bank Building
5301 Central Avenue H.E.
Suite 1700
Albuquerque, New Mexico 87108

SUBJECT: Grand Junction Phase 1I
Revi'sed Design Calculation

REFERENCE: 1. Our letter 91-3050-001 dated January 3, 1991.
2. Contract No. DE-AC04-83ALI8796

Dear Mr. Matthews:

Enclosed are revised pages to calculation number 05-670-07-05, from MKES for
the Embankment Design Slope Stability. The Table enclosed has been corrected
(Page 10 of the calculations). Errors occurred When data was transferred
from a previous version, the correct data was used in all computer runs and
the remainder of the calculations require no changes.

Please insert these revised pages into your copy of-the calculations. These
items are to be submitted to the NRC.
If you have any questions, please contact Tom Jennings or Rob Cooney of my
staff at 766-3093.

Sincerely,

MK-Fiýso CompanyM

J (dham
Project Director f
JGO/REC/TPJ/mno
Enclosures
cc: C. Smythe - DOE/UMTRA (w/o enc.)

D. Leske, DOE/UMTRA (w/enc.)
R. Portillo - TAC/UMTRA (w/2 copies)
P. Martinek - CDOH (w/enc.)

5013K



ENGINEERS
AND
CONSTRUCTORS

tMK-FERGUSON COMPANYA MORRISO KNUDSEN COMPANY

HEADOUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND. OHIO U.S.A. 44114
PHONE: (216) 523-5600/TELEX: 985542 REPLY 70. MK.FERGUSON COMPANY

REMEDIAL ACTIONS
CONTRACTOR-UMIRA PROJECT
PO. BOX 9136
ALBUOUEROU1E. NEW MEXICO U.S.A. 87119

January 17, 1991 91-3050-039

Mr. Mark L. Matthews
Project Manager
U.S. Department of Energy
Uranium Mill Tailings Remedial Action Project Office
First National Bank Building.
5301 Central Avenue N.E.
Suite 1700
Albuquerque, New Mexico 87108

SUBJECT: Grand Junction, Phase II
Revised Design Calculations

REFERENCE: 1. Our letter 91-3050-001 (01/03/91)

. 2" Contract No. DE-ACO4-83AL18796

Dear Mr. Matthews:

Our referenced letter transmitted revised calculations for Grand
Junction. Enclosed are changes to these calculations as requested by
Raoul Portillo of the TAC:

1. Calculation 05-670-07-04, "Slope Stability": Cover Sheet and
Sheet ii.

2.. Calculation 05-670-06-01, "Settlement and Cover Cracking":
Front page.

3. Calculation 05-504-01-02, "Top and Side Slopes of Embankment":
Sheet l and Sheet 10.

4. Calculation 05-504-03-03, "Off-Pile Drainage Swale": Complete

calculation, i through F-16.

These items are to be submitted to the NRC.

4936K



MK-FERGUSON COMPANY

Mr. Mark L. Matthews J441
.91-3050-039 - Page 2 --

January 17, 1991

If you have any questions, please contact Tom Jennings or Rob Cooney

of my staff at 766-3093.

Sincerely,

MK-Ferguson Company

J. G. Oldham

Project Director

JGO/REC/TPJ/sls

cc: C. Smythe*- DOE/UMTRA (w/o enc.)
D: Leske - DOE/UMTRA/GRJ (w/enc.)
R. Portillo - TAC/UMTRA (w/2 copies)
P. Martinek - CDOH (w/enc.)

4936K



ENGINEERS
AND
CONSTRUCTORS

S MK-FERGUSON COMPANY~A MORRISON KNUDSEN COMPANY

HEADOUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND. OHIO U.S.A. 44114
PHONE: (216) 523-56001TELEX: 985542 REPLY 70: MK-FERGUSON COMPANY

REMEDIAL ACTIONS
CONTRAC7OR-UMTRA PROJECT
PO. BOX 9136
ALBUQUERQUE. NEW MEXICO U.S.A. 87119

January 14, 1991

Mr. Mark L. Matthews
Project Manager
U.S. Department of Energy
Uranium Mill Tailings Remedial
First National Bank Building
5301 Central Avenue N.E.
Suite 1700
Albuquerque, New Mexico 87108

91-3050-030

Action Project Office

SUBJECT: Grand Junction, Phase II
Revised Calculations and Responses to Comments

REFERENCE: 1. Our letter 90-3050-909 (12/27/90).
2. Our letter 91-3050-001 (01/03/91)
3. Contract No. DE-ACO4-83AL18796

Dear Mr. Matthews:

Enclosed are the following revised calculations for the Grand
Junction cover design:

1.
2.

05-670-07-04 - Slope Stability
05-670-06-02 - Settlement and*Cover Cracking

Also enclosed are responses to TAC comments transmitted on January 2,
1991. These calculations and responses are in addition to the
material transmitted by our letters, References 1 and 2, and should
complete this phase of the redesign. We expect to have the rdvised
drawings and specifications by the end of January.

Please note that our letter, Reference 2, transmitted responses by
MK-Ferguson to comments made by CDH in their letter to M.L. Matthews
of December 17, 1990. It appears that the comments which MK-Ferguson
did not respond to should be handled by the TAC. Therefore, we do
not plan to respond further.

4922K



MK-FERGUSON COMPANYA WOM IS0O SEN N COUMUN--

Mr. Mark L. Matthews
91-3050-030 - Page 2
January 14, 1991

Iý JAN 2 2 1991

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

Sincerely,

MK.,E~rguonCompany

Project Director

JGO/REC/TPJ/sls

Enclosures

cc: C. Smythe - DOE/UMTRA (w/o enc.)
D. Leske - DOE/UMTRA/GRJ (w/enc.)
R. Portillo - TAC/UMTRA (w/7 copies)
'P.- Martinek - CDOH (w/2 copies)

4922K



ENGINEERS
AND
CONSTRUCTORS

G MK-FERGUSON COMPANY
A MORRISON KNUDSEN C'OMPANY

HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND. OHIO U.S.A. 44114
PHONE: (216) 523-5600TELEX: 985542

January 3, 1991

JAN REPLY 1Iý 4AK-FERGUSON COMPANYJAN 7'REMEDIAL ACTIONS
CONTRACORI.UMTRA PROJECT
PO. BOX 9136

, "ALBUQUERQUE. NEW MEXICO U.S.A. 87119' ,'-. ) .R ,-" 91-3050-001

Mr. Mark L. Matthews
Project Manager
U.S. Department of Energy
Uranium Mill Tailings Remedial Action Project Office
First National Bank Building
5301 Central Avenue N.E.
Suite 1700
Albuquerque, New Mexico 87108

SUBJECT: Grand Junction - Design Calculations

REFERENCE: 1. Meeting with NRC in Washington, D.C., 10/11/90.
2. TAC memo, "Grand Junction Revised Design

Calculations", dated 12/06/90.
3. Contract No. DE-AC04.83AL.18796

Dear Mr. Matthews:

Enclosed are two attachments pertainting to the Grand Junction
redesign. Attachment 1 consists of calculAtions (sse list) which
have been revised in response to'1.RC comments .made during the
10/11/90 meeting, and TAG c'.mments wtde' subseqhently. These revised
calcu".ations should be forwarded to tct'NRC; copies are furnished to
the TAG for this purpose. Attacbi'i'.. -2 •.•isists of formal responses
to TAG comments transmitted by Referihn, 2.

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

Sincerely,

J. G. Oldham
?"/ Project Director

JGO/REC/TPJ/sls
Enclosures
cc: C. Smythe - DOE/UKTRA (w/o enc.)

D. Leske - GRJ (w/enc.)
R. Portillo - TAC/UMTRA (w/7 enc.)
P. Martinek - CDOH (w/enc.)

4889K



MK-ENVIRONMENTAL SERVICES
A DIVISION OF MK-FERGUSON

DOCUMENT TRANSMITTAL

ALBUQUERQUE

JAN 11]991

J .G . O l d h a m 
" - " -. - o

TO: Attn: R.E. Cooney DATE : 10January 1991

LOCATION : MK-F, Boise SITE.: Grand Junction

3885-GRJ-N-01-04781-00NO. : COPY NO.(S) :

We are sending our response to TAC comments dated 2 January 1991
newly revised calculations as follows:

along with the

05-670-07-04 - Slope Stability
05-670-06-02 - Settlement-and cover Cracking

)_ ./ý ja.4,ý
COMMENTS :

D.R. Sanders



INFORMATION FOR REVIEWERS

.. --PRELIMINARY FINAL REMEDIAL ACTION PLAN (RAP)

UMTRA PROJECT - GRAND JUNCTION

The following documents are submitted herein by MK-F (RAC) for Preliminary Final

RAP of UMTRA - Grand Junction:

(i) Subcontract Documents, consisting of:

a. Bid Schedule
b. Special Conditions
c. Specifications
d. Subcontract Drawings

(ii) Five volumes of Calculations supporting the design.
A Table of Contents is presented in the front of each of the five
volumes showing the contents of all the volumes.

Reviewers are alerted to the following additional items:

(i) Construction is presently ongoing concurrently with the design
activities. Thus, several items in the Subcontract Documents reflect
drawings and specifications for items under construction or those
already completed.

(ii) The initial design of the cell was based on accommodating
approximately 4.6 million cubic yards of tailings. Subsequently,
in the letter from J. Pepin to R. Cooney dated 12 July 1990, the
estimate was revised to 5.7 million cubic yards which prompted an
additional 6 feet of excavation into the Mancos Shale. The effects
of the additional excavation are reflected in the revised quantities
in calculations No. 05-626-01-01 and 05-626-02-02 in Volume I.

The Subcontract Documents reflect the most current excavation plan,
i.e. the additional 6 feet of excavation. However, the supporting
calculations are for the shallower excavation, i.e. they have not
been revised for the additional 6 feet of excavation. We believe
that the revisions to the calculations are unnecessary since a 6-
foot deeper excavation will either render the design more
conservative as the infiltration calculation (Calculation No.05-
670-13-00) or will not affect the design at all, e.g. size of riprap,
radon barrier thickness.

GRJ.REVIEW I GRJ.REIEW 13885-GRJ-R-0 1-045351-0(0





Attachment
Letter 91-3050-388
May 9, 1991

PHASE 11 CONSTRUCTION
GRAND JUNCTION

CALCULATION INDEX

Calculation No. Title

VOLUME IL

05-622-01-00

05-626-01-03

05-626-02-04

05-628-01-00

05-631-01-01

05-631-02-01

05-631-03-01

05-633-01-01

05-504-01-02

05-504-02-00

05-504-07-00

05-504-04-00

05-504-05-02

Dewatering

Tailings Excavation - Tailings Pile Limits and Quantities

Tailings Excavation - Off-Pile Excavation Limits and
Quantities

Site Drainage - Hydrology Parameters

Access Road - Culvert at Indian Creek

Access and Haul Roads - Culvert Placement and Protection
at Indian Creek

Access and Haul Roads - Culvert Outlet Revision

VOLUME 11

Site Grading - Restoration Quantity for Grand Junction
Processing Site

Erosion Protection - Top and Sideslopes of Tailings
Embankment

Erosion Protection - Time of Concentration, Cheney
Disposal Site Embankment

Permanent Site Drainage - Off-Pile Drainage Swale

Disposal Site Drainage During Construction - Retention
Basin and Emergency Spillway

Riprap Toe Protection

F:\UMTRA\CALINDEX.GRJ -1-
050691



Attachment

Letter 91-3050-388
May 9, 1991

PHASE II CONSTRUCTION
GRAND JUNCTION

CALCULATION INDEX

05-505-02-02

05-505-03-02

05-654-01-02

05-654-02-00

05-654-03-00

05-655-01-00

05-666-01-02

05-667-04-02

05-670-01-05

05-670-02-03

05-670-05-03

05-670-06-02

05-670-07-05

05-670-08-01

05-670-09-02

05-670-11-00

05-670-12-00

05-670-13-00

Title

VOLUME III

Rock Quality for the Erosion Protection - Cheney Disposal
Site

Availability and Suitability of Materials

Hydrogeology - Dewatering,

Slurry Trench at Processing Site - Quantities

Hydrogeology - Slurry Trench Seepage Windows

Surface Water Runoff Accumulation and Discharge

Construction Sequence

Quantity Estimate Summary - Phase II Construction

Radon Barrier Design - Thickness

Radon Barrier Design - Average Ra-226 Concentrations

VOLUME IV

Embankment Design - Material Properties

Embankment Design - Settlement and Cover Cracking

VOLUME V

Embankment Design - Slope Stability

Embankment Design - Drain Layer/Bedding Layer

Embankment Design - Depth of Frost Penetration

Radon Barrier - Ra-226 Concentrations in DOE Compound

Embankment Design - Paleochannel Remediation

Embankment Design - Infiltration

-2-F:\UMTRA\CALINDEX.GRJ
050691
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Calculation Cover shoot
14KE DOCUMENT N0.5025-GRJ-C-01-00989-00

€Cslc.tNo. O'•-WLL't-O
Contract No. S I 1 Viscipline .- CIt i UNo. of Sheets -

Project U,,,e.. - G-• J> uwn o

Feature vs%4A,' 5 94 t, -

Item

Sources of Data

-rE .

Sources of Formulae & References

Preliminary Calc. [Q" Final Calc. ER Supersedes Calc. No...

No. Calcuation By I Dads Checke By Date Approved By Date

TFo'i 42-1nO

00
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UMTRA DOCUMENT REVIEW FORM

SECTION 1

Site:

Document:

Commentor:

Comment:

Grand Junction, Colorado Date: December 3, 1990

Preliminary Final Design - August 1990

TAC - P. Zelle

Calculation Nos. 05-626-01-01 and 05-626-02-02

These two calculations on tailings pile excavation limits and off-pile
excavation imits and quantities could be revised to incorporate new data and
revised volume estimates presented in the letter report from J.G. Oldham to
Mark I. Matthews, dated October 4, .1990, on test pit results at the
processing site. Is the current excavation plan to go to the cobble
interface at all areas beneath the tailings pile? If so, what is the average
depth between the tailings interface and the cobble interface? How does this
affect the tailings/subpile volume estimates? Will new excavation contour
maps be generated? What percentage of these volume estimates is contingency?
The TAC needs more information on current excavation plans in order to
adequately run the DECNEM model.

SECTION 2

Response:

Date:

By: S.E. Botsford

December 20, 1990

The current excavation plan remains the same as explained in the IOC from
D.R. Sanders to J.G. Oldham dated 15 November1990, which is attached herein.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:

Checked by:

Approved by:

Date:

F:jUMTRAkDECD0CRV.GPJ

122e90/5



•IMK-ENVIRONMENTA.. SERVICES• ~A0WW0•N OuxFgMKFRU$0

UMTRA

INTER-OFFICE

PROJECT

CORRESPONDENCE

TO: .1-C nfl~dham
Attn. R F_ ECnnpy

LOCATION:- HMW. Boise

SUBJECT:INTRA crn .3mto
Sifflitt nf Contaminatod matpria1

UAtth Processing Site

DATE: 15 Nnvwmhpr 199nl
DOC. NO. : 'qA9-RjP~~T~n1_n4712_nn

FROM: DI P 20dCer

LOCATION: San Fr.•njtrn

A concern was raised by the site in August 1990 that the uncertainty of the
quantity of contaminated material in the subpile may contribute to a need for
additional cell capacity. A total quantity of up to 5.6 million cubic yards was
estimated. MK-F was directed by DOE, August 8, 1990, to conduct a test pit
investigation. In a letter from J.G. Oldham to Mark Matthews, dated October 4,

S1990, results of the investigation were presented.

The dat& gathered in the investigation generally agrees with the Subcontract
Excavation Plan drawings. Information is tabulated as follows:

Elevation of Interface
Estimated by Investigation

Elevation of
Design

Interface
Test Pit Remarks

1
2
3

4560

4567

4570

4563

4556

4560 I Appear

deep because
of grading

Edge of Pile

(High level
of uncertainty)

A
B
C

4553
4566
4561

4568
4570
4570



* IOC: J.G. Oldham
RE: Limits of Contaminated

Material, at Processing Site

3885-GRJ-I-01-04712-00
I5 Nov. 1990

2

The original estimate of contaminated material agrees favorably with the latest
investigation. The total volume of contaminated material appears to be
conservative in that some areas are well below contamination because of grading.
In addition, the "Contaminated Material Excavation Plann takes all previous
investigations into consideration, therefore a change in the excavation plan is
not recommended. We agree that a total 5.26 million cubic yards of contaminated
material at the processing site is a reasonable estimate at this time.

D.R. Sanders
DRS/SEB/dla

cc: J. Pepin

MATERIOC .GRJ



UMTRA DOCUMENT REVIEW FORM

SECTION 1

Site: Grand Junction, Colorado Date: December 3, 1990

Document: Preliminary Final Design - August 1990

Commentor: TAC - P. Zelle

Comment: Calculation Nos. 05-626-01-01 and 05-667-04-02

Calculation No. 05-626-01-01 states a volume of contaminated material of
5,664,500 cubic yards on sheet 3A. Calculation No. 05-667-04-02, 'Quantity
Estimate Summary,' states a tailings embankment capacity of 5,642,242 cubic
yards, which appears to include the radon barrier and other cover material
layers. The embankment capacity calculation must therefore include a
compaction reduction factor For the contaminated material volume (which I
have not been able to find), or else does not correlate to the contaminated
material volume in calculation No. 05-626-01-01. A revised volume estimate
of contaminated material of 5,260,100 cubic yards was presented In a letter
from J.G. Oldham to Mark I. Matthews dated October 4, 1990; on test pit
results at the processing site. What is the current summary ofcontaminated
material volume estimates to be presented in the revised RAS? Will
calculation Nos. 05-626-01-01 and 05-667-04-02 (if necessary) be revised?

SECTION 2

Response: By: H. Lubis

Date: December 20, 1990

The October 4, 1990 estimates by MK-Ferguson will be incorporated into tie
calculations. The total quantity of contaminated material will be reduced
to 5,260,100 c.y. Calculations 05-626-01-01, 05-626-02,01, 05-667-04-02 and
05-670-02-01 will be revised. The tailings embankment capacity will remain
at 5,642,243 c.y with the intent of placing mancos shale over the radon
barrier as frost protection. The volumes do not incorporate any compaction
shrinkage factors and therefore are conservative from a capacity standpoint.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:
Checked by: __Date:
Approved by:

F:\UkrnA:\ECDOCRV.GPJ

122090/1



,~ MK-ENVIRONMENTAL SERVICES
A DISIONFM oP KERGUSON Sheet

) Project UI tiT - GR.•" Contract No. 3S-. ' File No.
Feature --"I"L,7r7wm immsTmoIrd Designed 440 Date 3.r7.L41o
Item Mmk P1.LE Mu"Wu&. F.X-A, ATCI6N Checked W.. Date 1-0 sn,

lrb tETLVJ' -11 • E Lc.-Ano,4 Of. 111F<. TNAIN&. / C.4LA?

fATU% RtTULFACL 11tL UIALWS161S OF 'i 1

", lC b "Tb M. MArTjfiLS b"TO b Lek. N %I 1_.

-Mks COMPAMS Tb dFHr. C*&I,69AL MKEN LT I 4M AT1C

-,A 4~p 0 C-1. W~tC H v- F L6a'rHA1* Is WWITH1

F-D 9, 6usE&u\iW C-ALtLu t-A¶icNe Nit)T ' I&T~

rC. M KF Ab-V.S Abt " I% -M ALC-CbuNT r&

FOO~T OF Corlk"IkATION 9FJLow -TIIL TAILIN&S,

ITRAS MIhTLhg-AL 6. - Bb b TO -MtE. tiNI4 PhLS

E~~R~ ~ . -rblTAL. OF n~3 'oco el

WNT~ f" PILE

ENG 375'99 IENV 
*228



| *l[ M U fll, IlI U NIJ F fllUr~ lE1 C If l l.2 f .l 'lh; !g llEU,.

Project r •- -- a-
Feate .'mT-4-tL•L .. - _.---AJ-riOf%
Item - S.1 A~LiLg-ST:-v

neez '1 rj-
Contrmct No.- L- File No ,
Designed W L. Date JI
Checked 4 Date lit ..

rý cl- 2...

Q~06-=: =,A Lat. ••t

I



MKFRGS *FERGUSON COMPANY 4ý
ALBUQL A WOeuMmM s3HcOgwNM OiVAýýP

JUL 1?A ~E-R.OFFICE CORRESPONDENCE

RECEIVED
Rob Cooney •

Albuquerque, HM

D July 12, 1990

S John
Loxn grand lud6,CO

vi"M ESTIMATE OF CONTAMIMATED MATERIAL
6RAND JUNCTION SITE

The site office has re-evaluated the estimated quantity of*
contaminated material to be remediated. The following is a
of quantities as currently estimated:

breakdown

1 .
2.
3.
4.
5.
6.

Main Tailings Pile
Vicinity Property Pile
Pond 1
Pond 2
Pond 3
Areas Adjacent to Main Pile

2,696,000
1,981,500

31,000
28,000

100,000
51,000

Cy
cy
cy
cy
cy
cy

TOTAL 4,887,500 cy

A brief explanation of each item listed above follows:

ITEMS 1AND 6

ICC plotted the original ground elevations and bottom of
excavation from the contract documents. Cross sections were
calculated on 100t centers across the processing site main pile.
The excavation depth noted on the contract documents is marginal
because the tailings are expected to extend into the gravels
below the main pile.

ITEM 2

This quantity is provided by tIC-(see attachment). Per UNC,
approximately 250,000 cy (13%) contingency Is included. BK-F
considers the contingency to be marginal because the total
quantity of properties included is not final, furthermore, UNC is
only 53% complete at this time.

ITEM 3

This quantity includes the tailings remaining at northwest corner
of Pond 1. Remainder of contaminated material was excavated and
placed with VP material at Pond 2.

ITEM 4

This quantity includes the estimate of contaminated material
below original ground level only (no VP material). Test pits and
auger holes have been utilized in Pond 2 to characterize for
Thorium. A (2) foot depth of contamination was verified.

SAM,



ITEM 5

This quantity is based on four foot depth of contamination below
the base line that UNC used for their estimate. This depth was
utilized based on discussions with B. Franz and the experience
gained from the excavation at Pond 1.

The site office has evaluated the depth of contamination of the main
pile as illustrated In the subcontract drawings (see memo to R. Cooney
dated 7/12/90). The result Is a contamination depth of 12% (average
over entire pile) greater than specified. This percentage should be
increased to 20Z and added to Item 1 as contingency.

In addition, from past experience, the 13% contingency that UNC used
to derive their given volume is insufficient. In the past two years,
UNC's quantity estimate has increased by an average of 25%. An
additional 12% should be incorporated into the contingency for a more
realistic quantity and safety factor.

Therefore, it is our recommendation that the cell capacity be
increased, as a minimum, to incorporate the following volumes.

1.Main Tailings Pile 3,235,200 cy
Vicinity Property Pile 2,219,300 cy

3. Pond 1 31,000 cy
4. Pond 2 28,000 cy

r ý I J -'. Pond 3 100,000 cy
6. Areas Adjacent to Main Pile 51,000 cy

TOTAL 5,664,500 CY

Should you have any questions, feel free to contact myself or Thom
Myer.

cc: w/att.
4). Sanders
B. Zebick
T. Myer
file

GRJ90319

. I
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Table D2.1 Borehole information

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

Interval,
depth

BFEC
activity
(pci/g)

SNL
activity
(pCi/g)

pCi/g"
interface

(ft)

Is

A-44

A-46
A-48

A-50
A-55

A-57

A-58

A-59

A-61

23

22.5
18

17.5
12.5

20.25

19

22.5

20

16

20
18

17
7

15

11.5

16

13

1
4
5
6
7

Sl
S2
S3
S1
1.
2
3
4
5
6
7
Si

1
1

Si
S2
S3

1
S1
S2
S3

1

2
51
S2
S3

3
4
5
6
7
8
51

1
51

S2
S3

0-2.5
7.5-10

-10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
20-22.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5

0-2.5
15-17.5
17.5-20
20-22.5

0-2.5
2.5-5

12.5-'15
15-17.5
17.5-20

5-7.5
7.5-10

10-12.5
12.5-15
15-17.5
17.5-20
20-22.5

0-2.5
12.5-15
15-17.5
17.5-20

227.4
553.4
213.9
494.3

1987.9
82

129.6
136.5
38.4

163.1
202.6
160
113.6
149.7
544.4

2135.3

112.1
178
244.8

14.2
17.2
96.1
22.5
15.6
59.8

166.2
165.2

104.6
6.9

91.5
193.1
155.8
168.7
221.9
291.1
111.4

466.1
594.1

21.2

MSG6

39.9

MSG
MSG
"HSrz"

IlL7
237/g;

499

48.6
12.4

12.5 .-7-9

19 ,~/

5.2

.357

6. 7-.

t..11.1
MSG 2.. 1

17. 5 -17-9/4

'3.3
8.3

Ito t&P41 /0, tpr . I

02-1 GRJ Draft RAP
June. 1986
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Table D2.1 Borehole information (Contin ued) t'

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

BFEC
Interval. activity
depth (pCi/g)

SNL
activity
(pCi/g)

pCi/g
interface

(ft)

15PC/
,nJirr.Fte e.
a.eptihA) /e/ev.

A-63

A-65

A-66

A-68

A-70

A-7I

A-72

A-73

A-74

A-76

A-78

20.5

22.25

20.75

20.25

21.5

20.75

25

20.25

17.75

20

25:

17.5

20

17.5

18

15

19.5

18.5

18.5

17

20

20

1
2

Si
s2
1

S2
1
6
7

S1
S2
1

Sl
S2

1
6
Si
S2
S3
I51Sl

S2
1

Sl
1

Sl
S2

1
2
Si
S2
53

1
2
3
4
5
6
7
8
1
2
4

0-2.5
2.5-5

17.5-20
20-22.5

0-2.5
20-22.5

0-2.5
12.5-15
15-17.5
17.5-20
20-22.5

0-2.5
17.5-20
20-22:.5

0-2.5
12.5-15
15-17.5
17.5-20
20-22.5

0-2.5
17.5-20
20-22.5

0-2.5
17.5-20

0-2.5
17.5-20
20-22.5

0-2.5
2.5-5

15-17.5
17.5-20
20-22.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20

0-2.5
2.5-5

7.5-10

67.7
180.9
100
13.8

149.3
15

1454.2

406.5
181.9
165.2
35.3
49.2

877.5

1398.7
165.7
46.5

183.4
66.4

92.3
283
135.7
445.3
710.7
436.9
844.8

1674.1
666.7

3129.9
92.4
96.8

208.8
196.1
154
155.7

2113.9
1423
229.3

83.6
229.6

20.5 20. 5/4 '3.5Z.

246
403.1

9.3

33.7
10.1

1280.9

39.9
31

46.3
46.3

319.4

388

82
1733.2

22.2.5 2~.75/4 574.

22.5 .5/I5

MSG *i:,.7/h5AOS5

MSG I~7LS 6,

MSG 22-.3/14-s s

MSG6 127.F /hS.ý6.0

MSG 30.e0 /A 4P.5

MSG ;27. F/4~55S

7

MSG6 !26.o/h555

3j ~1 1.J0 t 9

D2-2 GR3 Draft RAP
June, 1986
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Table D2.1 Borehole information (Continued)

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

BFEC
Intervals activity
depth (pCi/9)

SNL
activity
(p00/g)

pCi/g
interface

(ft)

e5 pc:/~
~ erjt. ~
(4) /a'IeL

B-30

B-32

B-34

B-35
B-36

B-37

B-38

B-39

B-40

21.5

21.5

12.5

30
25.75

35

25.3

35

34

17

16

6.5

24.5
21

32.5

21.5

30

30

5
6
7
8
S1
52

1
6

Si
S2
S3

1
2
3
4
5
6
7

S1
52

1
51
S2
S1

1
S1
S3

1
51

1
2
S1
S2
53

1
2

S1
S2

1
2
3
4
5

10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-250-2.5

12.5-15
15-17.5
17.5-20
20-22.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5

0-2.5
7.5-10

10-12.5
25-27.5

0-2.5
20-22.5
25-27.5

0-2.5
32.5-35

0-2.5
2.5-5

20-22.5
22.5-25
25-27.5

0-2.5
0-2.5

30-32.5
32.5-35

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5

199152.5 6 ,.5,,4i:,.olI 114,.&

168.7
424.8 518."
48.5 "45 2
842921.546.8I
844.2 21.5 21. 5,1.C/•6,3

902.6
51.5
36.9

1326.7
1251
1239.8

927.6
433.9
352
700.4
181.5

98.5
167
103.2

15.4
27.4

235.9
351.8

46.8
1449.4

128.2
1362.8
1520

844.9
257.6

2201.9
2095.8

428.5
37.8

2404.1
1826.3
2156.8
2421
2036.1

829.1
1015

22.6
12

25.4
11.5

37.6
16.6
20.4

49.1
13.2

19.9

621.9
461 .3

19.5

41.8
23.1

22.5 22-51.Z5/ -6,1.

12.5 ,5/V./,67.5

27.5 27.5/s/-11-5',
27.5 ,. / .¢ ..

MSG .;. 9/- -.- =

27.5 •7.s//hS5

35 /

MSG* ;S' 2 /thss5

4D1 5-,34&4

D2-3

31,571.9

GRJ Draft RAP
June, 1986
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Table D2.1 Borehole information (Continued)

Total
hole

Hole depth
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

BFEC
Interval. activity
depth (pci/g)

SNL
activity
(pCi/g)

pCi/g
interface

(ft)

espc/
M?~4Ae

q.

B:41

B-42

B-43

B-45

B-47

B-49

5-51

5-53

B-56

29.5

27.75

28.5

30.5

23

24

22.5

18

23.3

24

24

22

24

17.5

17.5

17

12.5

16

6
7
8
9

10
11
Sl
S2
1
S$
S2
1

10
S1
S2
S1
S2
53
54
1

51
52
S3
1
S1
S2
S3
1
2
Si
S2
S3
1

S1
S2
1

S1.
S2
S3
1

S1
S2
S3

12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
30-32.5
32.5-35

0-2.5
25-27.5
27.5-30

0-2.5
22.5-25
25-27.5
27.5-30
22.5-25
25-27.5
27.5-30
30-32.5

0-2.5
25-27.5
27.5-30
30-32.5

0-2.5
17.5-20
20-22.5
22.5-25

0-2.5
2.5-5

17.5-20
20-22.5
22.5-25

0-2.5
17.5-20
20-22.5

0-2.5
12.5-15
15-17.5
17.5-20

0-2.5
15-17.5
17.5-20
20-22.5

2152.4
1474.4

311.9
1172
1992.7
1158.4

86.8

1343.4
48.3

202.4
1954.7

28.5
202.5
36.5
26.8
88

261.1
45
68.9

1582
349.7

67.3
55.2

1184.3
398.7
436.4
505.9

1172.6
27

470.4
13.5
44.1
31.8

818.9
8.5
9.2

17.5

39

13.7
144.6

1748.8
49.4

248.5

72.9
174.7

37.5

29.3
46

88.5
22.3

8
27.8

7.9

46.2
12.4

7.2
9

MSG :31-4/456z.

.ISG
ei*

Ad1 551ss

MSG :32-7/4.35?

MSG 52.7/155. 1;~

25 14s~iLi

25 25.1141;61

20 .20.0/4 ;S7

20 '2o.0/es6z

17.-5 17./74S765.

S.

1

I
I

*1

I.

I
A.

b

1.
I'

Zi

37 s~LvkWAI 19, fq 7.7

D2-4 GRJ Draft RAP
June, 1986
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Table D2.1 Borehole information (Continued)

Total
hole

Hole depth
number (ft).

Physical
depth
(ft)

Sample
descrip-
tion

BFEC
Interval' activity
depth (pet/g)

SNL
activity
(pCi/g)

pCi/g
interfacei

(ft) aef fi'A ) /le /C.

B-67

B-69

B-86

B-88

C-1

22

25.27

25

16.25

55

20

22.5

24

16

26

1
S1

1
Si
S2
1
2
3
4
5
6
7
8
9

Si
1
2
3
4
5
6
7
1
2
3
4
5
6
7
8
9

10
11
12
S5
52
S3
S4
S5
56
S7
58
S9

0-2.5
20-22.5

0-2.5
22.5-25
25-27.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25..

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.7
47.5-50
50-52.2

595.2
13.5
35.1

126.2
47

539.3
564.4
414.7
418.9
474.2
375.1
248.9
183.8
978.8

73
159.9
883.5

1511.2
1460.4
1787.6
1331

439.1 I
1714.5
1669.1
2012.6

604
914.1

1125.9
1478.7

369
758.5
746.8

2035.7
456.5

16.9
48

108
8.2

14.7
24.3
23.7

22 72.0/456.2

MSG !7.7/A455-

MSG 254146

9.7

24.5

281.3

MSG 0714Sq5

37.5 37.5/456o.5

32.4

10.5
9.4

34
10.5
15.1

8.4
9.5

41 $5-6+44,d 2.,7qO.O

D2-5 GRJ Draft RAP
June, 1986
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Table D2.1 Borehole information (Continued)

Total
hole

Hole depth
numbeT (ft)

Physical
depth
(ft)

Sample
descrip-
tion

Interval-
depth

BFEC
activity
(pci/g)

SNL
activity
(pCi/g)

pCi/g
interface

(ft) I

IsE PCJ/t

ine-t)e

C-2 38

C-10

C-11

C-i 2

C-i 3

C-15

C-20

C-22

C-25

47.5

50

42.5

43.3

35

40.5

42.5

37.5

26.5

43

45.25

37.5

40.3

30

37.5

38

32.5

SlO 52.5-55
S11 55-57.5
1 0-2.5 1621.3

11 25-27.5
S1 27.5-30 .30.5
52 30-32.5 58
53 32.5-35 10.2
S4 35-37.5 14.9
S5 37.5-40 157.6
1 0-2.5 106.6
2 2.5-5 264.9

Si 42.5-45 62.1
S2 45-47.5 133.6

1 0-2.5 321.4
Si 45-47.5 38.8
S2 47.5-50 24.9

1 0-2.5 854.3
SI 37.5-40 41.1
S2 40-42.5 38.4

1 0-2.5 403.6
2 2.5-5 293.6

S1 40-42.5 60.8
1 0-2.5 500.7

Si 30-32.5 3.1
S2 32.5-35 2.9

1 0-2.5 294.9
SI ' 37.5-40 429.5
1 0-2.5 331.4
2 2.5-5 156.5

51 37.5-40 28.7
S2 40-42.5 39.1

1 0-2.5 276.8
4 7.5-10 418.2
5 10-12.5 337.6
6 12.5-15 497.5

7 15-17.5 558.3
8 17.5-20 460.3
9 20-22.5 661.5

10 22.5-25 949.3
11 25-27.5 1049.9
12 27.5-30 424.5
13 30-32.5 663.5

9.9
16.9

314.4
25
16.2

9.1
16.5
12.1

54.8

27.2
6.4

27.2
42.3

27.2

9.1
18.9

22.2
10.7

MSG 14&'/~63.S

40 40-014557

49

MS6

Lq.o /4t-6o

14:.7 14.-63.5

MSG6 'A22/14,&Z

30 3So/hI51

MSG -4 B. Z/4 Jt 13. 0

42.5 42-15/4557. 5

- r-.7 ; ",? r

t
I
!
I

31 ,bj4-Al IZ,6.0. i

GRJ Draft RAP
June, 1986
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Table D2.1 Borehole Information (Continued)
WY 4 711S'1?o

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

Interval.
depth

BFEC
activity
(pCl/g)

SNLactivity
(pC0/g)

pCt/ginterface
(ft)

is pe;•/• ,

C-26

I -

C-27

, C-28

C-33

C-89
C-90
C-91
C-92

C-93

C-94

32.5

37

34.5

34.5

6
5
1

25

26

24

27.5

35.25

30.5

32.75

5.5
3
0

21.5

22

24

51
S2
1
2
3
4
5
6
7
8
9

10
11
Si
S2
1
2

SI
1
SI
52
I
S1
I
SI
SI
I
$1
1
2
Si
$2
I
2
3
4
5
6
7
8
9

10

32.5-35
35-37.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5

0-2.5
2.5-5

35-37.5
0-2.5

30-32.5
32.5-35

0-2.5
32.5-35

0-2.5
2.5-5
0-2.5
0-2.5

20-22.5
0-2.5
2.5-5

22.5-25
25-27.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25

17.1
57.3

771
630.1
726.8
506.5
609.6
384.5

1634.7
1153.4

719.9
333.3

1405.9
50

336.2
1507.2
1934.4

430.8
466.9
692.4
246.8

1684
151.7

1431.7
750.8

36.6
1573.8

55.8
1272.2
2072.7

195.2
29.8

1384.7
2115.5
2270.2
1980.2
1935
2311.1
2370
l8li.9
2445.3
2185

12.88.4

HSG 3q.@, /L-SIO.5

65.832.8

52.5

170.1

31.9

9.6

10.7
47.8

HSG *4o.714 _- 6

MSG . 9. 8.,,X& I

MSG .36-. 14,60;

MSGMSG
22.5

410.0 /4set.0
-I0.6 /$57F.S
z.7 /L;1 1

MSG 27.7/4,564

30. .3o.O/elrS

II
I
I.
i
I
4.

42I46 S'q, ,. 7. 0
'I

02-7. GRJ Draft RAPJune, 1986
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Table D2.1 Borehole information (Continued)

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

BFEC
Interval. activity
depth (pCl/g)

SNL
activity
(pCi/g)

pCi/g
interface

(ft) J elrkm /eIf

C-99

C-100

D-3

D-4

D-5

D-6

0-7

D-8

36.25

40

35

38

41.5

45

46.75

so

32.25

34.3

31

35

37.5

40

44

44

Sl
S2

1
$1

S2
1

51

S2
S3
1
2

$1
S2

1
14
1

S2
1

3
4
5
6
7
8
9

10
11
12
13
14
15
16
S2
1

$1
1

18
Sl
S2

25-27.5
27.5-30

0-2.5
32.5-35
35-37.5

0-2.5
32.5-35
35-37.5
37.5-40

0-2.5
2.5-5

30-32.5
32.5-35

0-2.5
32.5-35
35-37.3

0-2.5
37.5-40
40-42.5

0-2.5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
42.5-45

0-2.5
45-47.5

0-2.5
42.5-45
45-47.5
47.5-50

546.8
58.2

309.7

19.6
16.9

68.9 25.6
25.1 -

20
99.8 "'0.5
31.6 44.6

1564.1
650.5

11.2
5.4 36.1

553.4

36.25.!36.3 /A.6-3

MSG o,/.S

32.5 32-.5/6r 5."

37.5 37.S/4-r 6

41.5 4,1. s7 ,'-62. s

42.5 '42-51456•:.5;

39.4
328.6

23.6
50.6
41

373.4
358.3
282.6
330.1
277.2
337.1
418.5
444.9
278.8
406.9
260.6
221.8
258.9

1235.5
25

287.4

245.6
635.9
87.1

157.3
19.7

14.9

1274.1

8

483.9

I
I
I

I

MSG

MSG

s-I. 1 s

sgo Ad/ .5-61

84.9
90.5

3,P r,4J4oe. I II. C10.3
N

D2-8 GRJ Draft RAP
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Table D2.1 Borehole information (Continued)

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

BFEC
Interval' activity
depth (pCi/g)

. SNL
activity
(pCi/g)

pCi/g
interface

(ft)

'5
;,7~eV.Aqft.
2e(IA eA fe!e~/.

!-9

0-14

0-16

0-17

D-18

D-19

D-21

D-23

D-24

51.5

22.5

32

37

37.5

35

40.5

45

50

48

22

30

32.3

32

32

37

40

44.5

1
$1
S2

1
2
3
4
5
6
7
8
9

10
S1
1
2
3
1
S$
52

1
13
$1
S2
1

13
S2

1

2
15

$1
1
51
$2

2

3
4
5

6
7
8

10

0-2.5
47.5-50
50-52.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5

0-2.5
2.5-5
5-7.5
0-2.5

32.5-35
35-37.5

0-2.5
30-32.5
32.5-35
35-37.5

0-2.5
30-32.5
32.5-35

0-2.5
2.5-5

35-37.5
37.5-40

0-2.5
4.0-42.5
42.5-45

2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
22.5-25

338.5
564.6

1571.2
805.4
965.4

1073.2
809.9
892.8
740.2
833.4

1091.8
1562.7

788.2
924.7

1725.6
556.7

2224.5
10
30.5

252.9

35.9
562.4

22.9
337.9
295.1

81.6
337.9
625.8

36.0
313

285.5
268.1
274.9
223.4
355.3
327.4
369.3

MSG 60.0 /4553
18

1006.4

420.1

40.2
10

1818.3
325.6

6.1

2215.3
15.3

1533.2
12.3

24.6
18.3

MISG 333'f/5 I61.5

MSG 3/56

37 .7-o/-s,0e0

37.5 37.s/1,•'.•.s

35 3 s.o o14i;s

40 4 0.O/4.S-6

45 4 o / 4,-.4; z.

MSG .J"///.-"3

I.I

t.
I

I
I

I
I
I
I
1

,7 5.vc 2,, 22.5 1q.

I
D2-9 GRJ Draft RAP

June, 1986
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Table 02.1 Borehole information (Continued) CK,'d 1::

Total
hole Physical Sample BFEC SNL pCi/g is pc;/$

Hole depth depth descrip- Interval. activity activity interface ,'leviesirt
number (ft) (ft) tion depth (pCi/9) (pCi/g) (ft) ptle.,4)/1elev.

11 25-27.5 319
12 27.5-30 237.6
13 30-32.5 251.3
14 32.5-35 237.4
15 35-37.5 317.5
16 37.5-40 258.1
17 40-42.5 339.3
18 42.5-45 1404.8 1363.6
-1 45-47.5 23.6 75.9
S2 47.5-50. 112.7 52.9

0-29 31.5 31 1 0-2.5 553.6 MSG 36/4Zg.$.,
2 2.5-5 1376.3

13 30-32.5 535.9
D-31 31 30.3 1 0-2.5 1189 MSG 40. .t

13 30-32.5 1030.3
0-75 26 20 1 0-2.5 464 MSG .

9 20-22.5 88.3
S3 25-27.5 207.3 92.6

D-77 22.5 19.5 1 0-2.5 699.8 22.5 :.s/h-67.-"
Si 20-22.5 20.8 23.5

D-79 32.5 27.5 1 0-2.5 527.3 MSG ;3z.,/1J-6o
2 2.5-5 522.6 1
3 5-7.5 1043.7
4 7.5-10 1143.9
5 10-12.5 804.9
6 12.5-15 814
7 15-17.5 1026.3
8 17.5-20 1051.9
9 20-22.5 706.5

10 22.5-25 588.3
11 25-27.5 2312.3
Si 27.5-30 279.6
52 30-32.5 92.4

0-80 26 24 •1 0-2.5 718.5 MSG i.O/4.rij>'5
Si 25-27.5 325.5 478.8 ,

D-81 25 21.5 1 0-2.5 922.5 MSG6 ;7.o/4Ar2.S
S1 22.5-25 280.5 103

0-82 30.5 28 1 0-2.5 707.6 MSG 3 7.
2 2.5-5 2150.4

S1 30-32.5 623.7
D-83 32.75 30 1 0-2.5 1225.2 MSG9 t 3.,/,J6 I

Si 30-32.5 532.7
S2 32.5-35 89.1

D2-10 GRJ Draft RAP
June, 1986



by' wyl
er'4 '-*.,Table D2.1 Borehole information (Continued)

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

Interval-
depth

BFEC
activity
(pCi/g)

SNL
activity
(pci/g)

pCi/g I
interface'

(ft)

i5 Fr1
a" 4er~f''

D-84

D-85

D-87

0-95

D-96
D-97

D-98

A-52
A-54
A-60
A-62
A-64
S-1
5-2
S-3

36

24.25

30.3

42.25

25.25
36

30

MSG
MSG
MSG
MSG
MSG
MSG
MSG
HSG

29

23.5

28.3

34.5

23.25

32

25

1
S1
S2
S3

1
2
3
4

Sl
1

12
Sl

1
2
3
4
5
6
7
8
9

10
11
12
14
Sl
52
1
1

13

Sl
S2

0-2.5
30-32.5
32.5-35
35-37.5

0-2.5
2.5-5
5-7.5

7.5-10
22.5-25

0-2.5
27.5-30
30-32.5

0-2.5
2.5-5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
32.5-35
35-37.5
37.5-40

0-2.5
0-2.5

30-32.5
0-2.5

25-27.5
27.5-30

546
41.6
48.9
20

745.8
1715.5
2044.1
1788.3
1513.7
593.8

1070.2
276.1
374.7

332.7
348.5
426.3
490.2
533.5
500.7
417.2
461..8
519.5

1759.1
23.6

9.8
244.9
294.7

171.8
32.4

5.4

36.7
25.6

177.7

89.7

ý36

MSG 2A/4e.

MSG 1 . 4.44

37.5 137.-1J-/hJS

504

3

1248.9

26.8
29.6

MSG ./.t.e
MSG q0. 0/1.t6o

27.5[7./ 7s

MSG
MSG

10
8.5
9

10
8
8
9
8.5

MSG

MSG
MSG
MSG

J

I
!
I

ýIj •1.Ljv'ke 1 17,3 50. F I.
r

I..02-11 GRJ Draft RAP
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by WYL 7//iM1e6
Table D2.1 Borehole information (Concluded)

Total
hole

Hole depth
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

BFEC
Interval, activity
depth (p00/g)

SNL
activity
(pCl/g)

pCi/g
interfact

(ft)

/5 Pc/$

5-4
S-5
5-6
S-7
5-8
S-9
S-10
S-11
S=12
S-13
S-14

MSG
MSG
MSG
M~SG
MSG
MSG
MSG
MSG6
MSG
MSG6
M4SG

a
4
2

13.75
1.5
0

16
12
16
12

MSG
MSG
MSG
MSG
MSG
MSG
MSG
MISG
MlSG
MSG
MSG

.10,A 1;Pn Av'. Ra.-2~1
Cpc;/A)

7/4/ Aq4 VAk~ev? 3;1fo%
( A),

.Vval L4Jr 4 ce ro. ;15#4w/

(Ut )

?p:/,-Afer A

'P;I e Are~ Cr

ow!., 3deQj)
P ,! Are )

92974~.0/411 6-~41

713 *7.91,3S 35. S

/44012o =

D7 9.4/3 1 5.7 7

I

1 -37.~3

t

2 .248.4 ,Foioj4 243/33.1/42.3 - S 74-t
4kj A VO

.11527. flqx-30ýýa ve

i

D2-12 GRJ Draft RAP
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Grand 3unction Site Characterlzaion Eore!6ole LOQ nat.
itio ceceLoD

Eoreholes drlled by RLq

Ecrehole
0.

Locatt
.( eORREC

2:.

a a..''

1-c

1¢.!

.-C

2:3

--~

255=w

'-3-

3:, T
3/.L

• 4,.::

N
N
N
N

N
r,*
N
I.

N
N
N
N
N

N
N;
N
rN

N

N
t;
N
N
N;
N
I'd

N

N

N

N!
N
I..',
N

•N

5;200,

5;200,

5=7 .,

5#T50,

5==68.
5z700,5;I20,

5=.,CIZ.

5z i Co

5=110,
5;:c8.

5 E., 0 ,:

5;L46,

z: -'74.

6o -w0,
60C00,

6C700,

c n Ccr.tamInation
711P De;th In Feet

EL. I
S 49".8 0-7.5

2P-.-0047 .0-10.5 "
3=eO A,52.1 0-15.5 4

-i2 4sevo O-I..5 4
;Z 4570.0 C-1C.5 -4,

2% . -1c 0154SM 1 0-15.5z

222kO ,'.- 0-1;.5

3=q00 " 6-4.5
3SO-Co- .6 ý,5.•2 o-lq.Z
231•5/•4577J C-13.5 S333 0 0 454.1 0-7.5 k•

333300C 058N.2 0-lq.5 4
3'-:"1C - 'As777-ev-13.5

33600O Wag•. 0-E2-p.75*33-686 !S9. 0-31.5 4&

,•Tz4.81 .457, 0-:--. 45
3 - z CO 0-2 5.5 0

':54s~A o-Ez.o 4ý3- ICE 4#o 0-22.5 /•'

C C. G-= .5

2..5-:c 45,99.f c,- Et.s 5A.
23'.60 C-E-.- .5
3,1. 4rL••o 0.-37.0 4,

.2- 4,1AS C -44-.5 4,

3!z2 45 C-£E.5 4
&"s. 6o~ C-4;.O 4-.

3--CB 46".1 0--E-2.5 41

3!:676, 02.

3i 0i'.o 'lSu-rfaco
3"j',,0 " Surface

3i.:,¢'Ho m"t~u m

*:ax Activity
Ra-E26 PCI/C

;L.
551.3 E224

5S93. (k 5n
-- 5 -- - -

5S#.S 5E2

S,61.3. £120Esf',s 0 Z!-=6

563.6 Z -Eg
$s5.5 Ez-50
S5"-.-; 15=0

S64c,7 Z,•-
$56/.o 31,60

rS7.$& "-' s

548.7 2 1 Ei
5F02 3T_4
r6s.I 250

r"s.3 3: .T

-1 . -E

E'c-j

6

72:
5

11.9

7.

(in feet)

I .5-3.0
4.5-6.0
1 .5-3.0
1 .5-2•.0

1-3.5- 15.0

1 .S-.-:. o

• :. --. 0

7 .5-9.0

1.5-3.0
I1.5-1E.0

!..5-3.0

0-0.56.

11.5-24.01.5"6.0
16.•5-12•. 0
1.5-2.0

1 0. .- 12.0

1.5-3.0
1".'-1LJ.0

1...5-1E.O'
13.5-15.0
C.-'2-15.0

4...5--.= .0
c..5--1E.0

0 1, 5 2. .0
I1.5-I3.0
1•.5-I2.0

1.5-3.0
I.2.5-15.0
1C.5-2! .0

1 .5.3.0
1•.5-16.O

0Ca.5
lA.5. IV"7• ,

* E'I•i-".•'Cd It,-I.;l t . ictivity a. t ,r t f i qro -. h
Cr. r• ia ' i0; .ra.. " 1. 0 .'.,: t c ' ,,t i jn f i I.l ctivi t
r(,u 1 i,, pi'i. c"mJ ¢ u-.t i'. 2 x, itt i J. I r~c.;.Jlt,
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4

X;s 
.

4. S.

Grand 3uncticn Site Cliaracterizaticn Borehole Loq Data

E-rehales drilled by Little Ecaver AP;er

Eorehole

14

2

3

15

7
2 c2•)

13

15

17

'12
IC

EC-
C.

22

3-

33
3d:

3'

37

3-2

141

ft

Ltcation Czr.taI amat 1on
Dep th

(in Inches)

N 5C."00,

N 5E -,
N 52=3!,

N 5--E50.
N 52E0,
N 5TE•0,14 52=EC,

N 5zi1I,

1" 52.•,

14 5:=19,

tj 5:BE0,

N' 5-='-0

N 5:!20,

N 5= " : ,
N 5=.;C,if ,- * a

N SZ=ZZ,

N 5=1.0,
N 5-l,
N 51`8.

N S-'24E,,
N 5C=C .,

N s.::5C,

N 5==•

N 5S•=.,

N 5:1CC,
N 5=:

N -'.71--,

N 5s1':O,
N 5•";•

N 5",.€•

! 5'*.:." .

E 3iE e0

E 2EV5
E 225%5
E 3Eb0

E

227CC
32;00

32:C0

33:C

3C0
a - -

3 .5 1 7

3.•C0

3-:0

.-.. :

3•0

•3-2:0

3-C0

3'. :CO
1=•0

3', •0

*0

0-
0 -

. -

0-OC-

0 -

0 -

•0
0-
0-
0 "

0 a

0 -

0 -

0

C -
0 -

0

0 "

0 -

0

o -

O. -
" C --

C .-

0 -

0 -
0 -
O -

o -

o a

C -

C -

o -

o -

C -

0 -

C -

15 + -

F, 4"

30+

66
36 4

424 E

42
4E ÷

72

6
C

.0
66
6
6
6

6=

7E4

6

6
62.:

6

36 +

4,3 +

C

6

6

flax CF-Il a*vd Cepth

I E 4.0 "6

1553120 15
17',Z:'0 Eu:-fa:e

E3'*E 6

11

I-3=-%140 12

1C31-0 Is
26
12

6;%.130 _12

k7 0c C.W-2

e-, E.:6 'a:

E-5,'"0 7.

"•E2E0 E..., fa:.

61%.6.. Z a:0a-. F ' F *fa

7 E -= .% .; r f.:aza

4 1 E$S.;r fa:*

£,2c0 S. -

WOO z.0 24:ic
a IqaqO 24

5 C,7F. 0E 30

54 It*0 5s ,.- f.Jc -
2'.30 100 3h)

-*,I Str f ac
1271272 .0
1I PIS

c.,,r f .
5•.•",'; 1,, f ý,c :.
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N
Grand 3unction Stv. Characterization Ecrehole Lo= Data

Eereholoe drilled by Little Eeaver Aucer

E:rehc Ie
I

Loca. ion Com.a~m1 nat Ion
Cepth

(in Inches)

fla-"x CFM• a nd De; th

47
4'2

00

eo

53

55

57

5;

60
61

6.

f =.
6g

'65

67
62

7Z

7_.

73

7
o7-
7E

62

9,.

9'.

N 5C;:0,

N 5Z 10,

N 5=^cog

:=.I'50,

N 5•I25,

N 5075;,

f 5911,0,
N 57130,

N 5"N5,

32600

33E~00

332¢
3 0

332:CO

23 &C , c:

33200

C- S 0

•3350

C -. U

33=5U-

337 E0

3 - A. -

30

3 Zt C )
3:., '3-33-C)

0

0-
C -

0-

o-
0-"

0 -

0 -

60
60
7E
60.
60
60

E4
S,;r face
N: ne
Swr fa:e
E,irf ,ace

o - 7E

E..' 'ace
0 - 7E
0 -

0) - 42O
o - ;
o' - :
0-

N.: re
': .e

rfac Ce

S.- . f 4:
SL;rface

""u$r f ace
Surfaco
Surfact.,

0 - 6¢
o - 1C2

', I- Cc

+ 176iE200
+ 1!5720

+ 36L0E50
+ 7 3 52T0
+. * 14.5 --410

=270!

E' 17EE O* 25176O

+ 61.61C01
44100

* 32650

42770
6:730
&

* 35:00

5 22 C.

43-00

E, Z 104 53520
* 52110

a .. p

52230
60170

53700

+ 5t'r5 10
+ 5 0 9)

312 10
3+ .41.

60
7Z

0
0

72
72
0
54

Sir.I a:e
Stirface
S~jr f ac a

S-:racm
ES4rf.ace

.;r e

S...rI &a:

fa a
-,.r fac.

fa-c

£, -a:e

C.r. 4:7

f..."*

6•tr fac

.5ar face

.S,," f-3-c
S.,: fa.:O
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I.

Grand 3unction Site' Cha'~a'iteri-ationwf.4 Soil Samples

Ra-226 pCi/q
INITIAL FINAL

~mp~

SAMPLE ID LOCATION DEPTH
IN FEET

63-S5-432S RAF. FOND COM.P. ( 0.5 Ie.7 37.4*.
L63-52-257 IJest Machine Shol ( 0.5 65.2 130.4r*
63-SS-25e IWest Machine Shop ( 0.5 9.4 ie.e**
Gj-SS-259 1jest Machine Shop < 0.5 1E.2 37
63-SS-366 N 5q,OCO: E 331500 C 0.5 1.1 2.2**
c-J-SE-346 Nj 59.000: E 33, 0 - -I.e it, 4
G.J-SS- 45 N 5q,000; E 33,7C0 < 0.5 1.2 1.7
6:-$3-371 N 59,000; E 23,700 < 0.5 1.1 2.2.*
Uof-t_-3=5 N 55.0OE: Er 32. EVC < 0.5 1.2 .. *&.#
C.;-•S- 41 N 5=1000; E 33,q00 < 0.5 1.0 0.4
GJ3-1-41,q N 5=,000;'E 3qCo0 1.5-3.0, 4.2 2.6..
* 6-52-420 N 59,000; E 23,;C0 4.5-L.0 4.2 7.4
G3-SE-421 N Z9,OO; E 232,;00 12.5-15;0 3.9" 0.9
G6--S-4E- N 5;,000; E 33,900 16.5-16.0 1.2 1.1
G."1-SS-._23 N 5q,000; E 33,5C0 19.5-21*.0 2.0 4.0-0
j-5 -S-424 N 59,CC0; E 33,9C0 E2.5-23.0 3.0 6.0-

G7-SS-S=F N 5;,0C0o E 34.,000 IN P5) 1.4 .
C-3-'S-373 N 595,010: E 33,905 V 0.5 1.3 2-•..
GC-SC-113 N 5T,010; E 3490"0 < 0.5 1.1 1.3
G3-S3-134 N 59,0E0; E 23,6E0 < 0.5 1.0 1.1
G3-SS-.50 N 59,020; E 34,100 <- ( 0.5 1.4 1.6
Gj-SS-3 29 N 59,024; E 34,100 -< 0.5 0.9 1.6..
Gi-3-=5-314 N 55,024; E 34,500 < 0.5 H:O . 1.4 2.2.+_
G -. _=-2--' N 5;,0-10; E 34,2EO < 0.5 1.6 320.4
G--S.-3=- N 55,030; E 34,E200 < 0.5 0.6 I.E**
G.i-SS-3.3 -N 5-,020: E 3-;E:O 1.5 Il.I E ,a-*

"--S-3-' N 51=0.,; E 3=t.,.0 < 0.5 1.3 E,6. * r7
GC.-S;-3"/ N-5 0,0; E 33,6.0 < 0.5 1.1 2.2E. 77
E--2 N 5,C4,0; E 34,EC-0 < 0.5 1.3 2.6--
63-C--313 N 55,01.0; E 34,!c.0 < 0.5 1.0 2.0-.
63T-55-331 N 5i,045; E 3;4,SCO < 0.E 1.e6.*
3-SS-3256 N 5;,041; E 3.,-Co 1.0-1.5 1.2 2.4*.

c-:-ssZ-3ge N 5;.C4;; 2 34, 2C,0 C 0.5 1.2, 2.4..
G.c-SSS-Z-EZ N 5V,0O!0; E 32,510 < 0.5 1.3 2.6-*

'-=-"=-T7E N 5",€.01 E 33,5CO < 0.5 1.5 3.0..
G- 56 N 5-r,0%0; E 2-,C.0 < 0.5 1.7 1.2

:-s-3:E N 5=.,CEO; E 3L.,-= E.0-2.5 124.15 249.0..
1G:-5Z-3!7 N 5;0.53; E 3',30 < 0.5 1.3 2.6.. .7-1
G-25-2Z' N Z',C!,= E 24.0:0 1.0-1.5 2.1 4.e2'
G S-1-OSS--3 N 5,C!.: E 24,CC, C.5-1.0 2.1 4.2.. :7

N-:-ss-2.s 57sc.!6;E £2'.C.C < 0.5 1.0 2.0-,
1- 3S-3:-• ;,O:;; E 34,3C0 C 0.5 1.5 3.0*.

.,-S=-3o N..,C__; E 34,.3.0 1.0-I.5 i .e 6..-,_
G3-SS-32 N t4 1-j ; E 3-.0CO - 0.5 0.7 1.4.. -• -

Gj-SS-3•'7 N 5%9,; E3L.,0C0 1.5-2.0 1.3
G;-S3-3:'7 N 59,o..; E 3,c0 . 0.5 1.4 .2.6..
G.-3.-3-,a' N 518, O.,ý,; E 31,,4,C0 < 0.5 1.1 2.2-0

- . !' E 3_2-,_ < 0.5 I.e
rM.' -S '.- 77 57,0"7!: _ 3,3"V c 0.5 1.e 3.6-* 7-

(C3•L::;- 12 N .',::; E 34., SCO < 0.5 1.0 0.7
G " I S-: -I3 tI .- 5,07'; ; E 3'-,5,.') < 0.5 0.9 1.8"-
G:*- -- N 5'7.^•:• ; E 3-...>: < 0.5 0.3 1.2



*lle

Grand 3unction Siite 'Charactari:ation Soil Sampres

L4j

ISAM~PLE ID LOCATION . a DEPTH
IN FEET

Ra-22. vCi/Q
INITIAL F I NAI

G3-ss-345 N1 59.OE: E 345,76 < 0.5 •.A •
GJ-SS-322 N 59,095; E 34020 C 0.5 1.7 34.
C-3-SS-306 N 5q,0=51 E 34,025 C0.5 1.4 2.6*

tN W.Z-C1 0 C.5 2.7 2.4-**.
GC3-3E-337 N 5q,094; E 34,EO0 1.5 2.0 3.1
63-Sc-357 N 59,094; E 34,EO0 < 0.5 2.6 5.2,.
0-3-ss-2&1 R 55,100; E 3,6C2 < 0.5 1.6 3.2..
GJ--SS- '.7 N 59,100; E 32,700 < 0.! 1.2 0.7

C3cS25 _N 59,100; E 32,600O < 0.5 1.3 p.6..*
E3-EMS- 94 N 59y,1CC;, E 22,C0= < C.5 1.2 1.2
63-2-335 N 59,1001 E 33,000 < 0.5 1,0 . 0.9 1.6-*
G3-s-E- 43 N 59.ICC; E 33,300 < 0.5 1.2 1 7/
G3-55-312 N 59qICO; E 33,4C0 C 0..5 0.9 I.Ei-s
G3-SS-369 N 59,100; E 33,400 C 0.5 1.3 2.6..
G3-=s- 93 N 5' 1' < 0.5 1.6 1.
G3-Ss-275 N 591cC; E 33,tC0 < 0.5 0.; I.e-. 73

GJ-cc-307 N 59,C100; E 33,6C0 < 0.5 1.0 2.0.-*
6Z-;=-5-_11 N 59,100; E 33,600 1.5-2.0 L4- Efi*
.-.- 5.z- 42 N 550100; E 33.7C0 < 0.5 -0.7 3.2
G3-s5-338 N 55,100; E 33,eCC 1.5-E.0. 1.6 3.2*.
G3-5S-340 N 59,100: E 33,6sC -- 0.5-1.0 1.2 E.4-*
63-SS-422 N 59,100; E 32,E00 - < 0.5 0.9 1.4
E-3-$-4*5 N 59,ICO; 6 33,600 1.0-1.5 0.6 1.9
6j-:-95 N V;,100; E 23,C00 < 0.5 1.2 1.7
G0-E-e=-173 N 5S,ICO; E 3-,400 1.t-2.0 3.3 1.9
63--3-174 N 59,10C; E 3T,103 4.5-.0 E.6
E3-m-:75 .,N 5;.100; E 3. 1,!C0 7.5-;.o 3.3 2.7
G3-sc-176 N 59.1C0; E 3.,ICO 10.5-1..0 11. 112.0 /7

GJ-53-177 N 5q,ICC; E 34, 100 171!15. 91.&6 12c.;*.Fe
--"-17E N 5;.100; E 24.IC0 16.5-19.0 3.2 :

23-sc-179 N 5;,leO; E 3',IC3 1q.t-E1.0 E65.5 V11.0--
c2-SZ-5';. N 5;.1C0: E 34,4C 1.5-20.0 C.10.q Ia.;
ai-SE-4cz N 5;,100; E 32,E6. 17..-1t.0 1 7C.. 3'.0-.

G3-23-40'. N tq, ICC; E 3 2.!-22.0 6.1 7.!.
63-55-z04 N 59,1C;c; E 3 0,2CC 12.5-35.0 4.0 2.0.-
c:-cs3-3= N 59,100; E 34,E:4 1.5-1,.0 1740.5 3LB1.0-
G3-S5-37 ; 59, ICC; 6 3~. 30 17.5-19.0 127.6 324.6*-
63-s-3 11 5,1CC; E 24,2:u C. :. 7.. 17~

6-S5-3t9 Ez5,1CC; E 24.,! T-!-2 .
63-55-40 N 5rICC; E 3',2. 20.5-14.0 1.1 2.2 -,
63-53-1 N 59.1C0.; E 34-21' 1.5-3.0 5.6 3.4.
63-53-1lI t. 0,1C.; E 34,3.0 1.5-3.0 72.8 I45.6-*

I-•S -I2' N 59,100; 6 3.,,30. 4.5-6.0 6.7 5.8
63-SG-lC-2 N. 59, ,10(0; E 3i.,300 7.5-9.0 161-74.6 3349.2"0
63-55-10,3 W 5 -, tC, I.; , 3'.,300 10.5-1a.0 1/j#3.'. 3'2-6. e- 's
G3-E---1!V. N 5700-'); E 3's.300 13.5-15.0 1776.5 3523.046 I

ci-SZ-ar') N 5" ,I C: E 3'., 1~ 17.5-21.0 11,41.13 E2,t3. 1j

2-:- 3 N -. 'P-.; C 3,,,ý,) V-. 5- 16.0 1 U t!,. 30:z.- '.
GC s:-•2"'•. f- 5 . 11. ; E 3..,c: I..-1'.a, 1. 2131.2. -



w7'r
* 0

Grand 3unctionitc'•Characterl:ation Sell Samr es

SA -LE ID

GJ-SS-206
6-SS-207
G3-SS-Ece
e3-SS-210

c3-E5-2i1
G3-ES-214

C-3-EE-EI3

LOCATION. DEFTH
IN FEET

Ra-226 pCl/q
INITIAL FINAL

N
N
N
N
N

ti
N
N
N
51.1
N

63-Es-2 14

G3-S3-117

G3-SS- 44

63-SS-132

G .- SE-i C

~~C.

OZS-EE-Z

cGJ-53-1E;

CGJ-53-I 03

C'.

cJ-SS-371

c:-S5-e:J
o:-ss-E i

c: -:,*-:!,.§
G i:- -::

N

N

N

N

N

N

N
N

N

N
tN
51'

59,100; E 34,500 93.5-25.0
59,100; E 34',500 e6.5-ES.0
59,100; E3't,SCO 29.5-31.0
59,1C0C E 34,5CO 22.5-34.0
59,100; E 34,500 2S.5-39.0
59,100; E 3',6Z0 1.5-3.0
59,IC6: E 34,6!0 7.5-9.0
5,qt0.; E 34,650 10.5-1-.0
5q,IC0 E 34.650 13.5-15.0
54,IC0; E 24,650 1i.5-IE.0
5q,1CO: E 246t 5.,E.

5;,IC0; E 34,650 22.5-E&.O
o < o.S s

59,ICOq E 34C < 0.5
59,10C; E 35.000 < 0.5
5,4ICO; E 25.0C0 ( 0.555, CO;. E S .000 1.5=2..o -
5qICC; E 35,100 " 0.5
59,1€C; E 35,e00 < 0.5
59.iCO; E 3%,300 < 0.5
5q,ICC; E 35,400 - < ( 0.5
5;.t1s; E 32,700 < 0.5
59,1*7; E 3'.,1C3 lE.E-1E.0
50107; E 3L,ICS Ic.5-2.C.05=,107f; E 3L,tC-= ET-.5-E:-.cc

Eve1C7; E 34,0CE
5;,110; E 3.,.¢E 3.5-3.0
5,110; E 1CE .5-.0
E;,11c; E 314,Ica 15.5-E!.0

5q,110! E 34,102C.5E.
5.lI0; E 32-,ICZ 25.5-37.0
55,110; E 3-',IC= ES.5-3S.0

5i.121 E 32E.&ZQ 0.5
5;.j1EB; E 3 ,ETO < 0.5
59,12!: E 33,0C0 2.0-E.5
5.125; E 33,CCO < 0.5
5, 4.; E 3,6tO < 0 .5

90t,1; E 2z-.!3 17.5-17.5:,3. C 3,&50 2.5-20

5E,13:; E 34.,•0 E:.5-EE.O

59013H; E 34,6:0
5=1132; E 34,6:0 -9.5-31.0
5.,I.O; C 31,.:0 C 0.5-3.5q . t.; E 3Gto0 22.5-3,,,0

51;,t1.0 e E 3:-j.q,: 0 < 0.3

S' , I.I: E 3 :, ( 0.5
• ,!'• E =, .... < 0.`5

5• !,.:E 31" I,',) < ). 5

5;,1 -ý. E. 37. ;? .

5°. 2"; E 37,.9 .I. -1.5

0.e _ ._ ._
1.3 1.5

3.7
2.3
1.0
1.1
3.6
1.9

EC2.7

170-3.3
1714.5
.1 43.9

7.0

4.C

.-. E•. 6..

* 3.C6.6-'

3'-,, .0 .

-. 1,

2?.5 S

E.9 2-.6
1 .3 12.5
1.0 E.0-*

1.9
-0.9-

10I0C7.23 2:S . 6 -.

2.0 3.6 *
1.5
17,4 11.
5.E 6.6

1.. E773.6-'
1.0 t.5
3.2 6.L""
7.0

-2 1 .• 7 - -* '

0.5 . -
2.7 5.L-* E

1.14 E .E-- -

1791.5 33-.0.-.0
1!3.3. 3:=.&;.."

1437.2 E:'4.4**

12.9 2!5.2
ic.A 20.3
11 ., 4"l•0
1.4 1.9
,1.3 2..,""
C.9 0.5
2 .1, ..r. -.. e' 7
1 .0 .. •

1.3 2.3
0 .!, ..-



j.

0

." o Grand Junction Site Characteri:ation
• S•

Sell Samp=les

RA-2-26 pC i/
IrNITIAL F ,1,A.1~f. SA*.FLE ID LOCATION DEFTH

IN FEET

GE-.4,0 N 59.150: E 3-a,71C
Gi-SS-4S! N 59,150; E 33,71(
G3-ES-4S4 N 5q,150; E 33,71C
GJ-55-164 N 59,150; E 332,9C
GC-ES-165 N 59,150; E 232,90C
GJ-FS-166 N 59,150;'E 33,90C
-3-SE-167 N Z;,150; E 2',c;C
c3-.C.-16" N 59,1501 E 22,50C
G3-SS-169 N 5;,1501 E 23,9CC
G -S'-170 , t,2150; 0 to,€WS
C--S3-I"Z- N -S,150; E 23,90
G.--E6--54 N 5.,150; E 24,7C3

N 5•,150; E 24,'OC
GJ-SE-196 N 59,150; E 34ECC
G3-S'-197 N 5;,l.0; E 2-.,ECC
G3-SE-190 N 5;,150; E 34,E60
G.-EB-1-9 N 5q.150; E 24,E00
G:-E=T-200 N 5-;150; E 34,E00
GJ-E5-201 N 59,150; E 34,EOO

Gi-S-C-E19 N 59,150; E 35,000
_ 03-56-20 •N 5;,150; E 25,C.0

055S--220 N 5;,150; E ':SCCO
* O --EE-2t N •5.:10; E 3l,,00

C-J-S-2.. 'N 5M,1w.; E 3.EE20
G,-5E-222 N :-,IVI ; 1 E 35,20

:-£-s N .,EO; E ZE.ESO
G6-SS-2T0 N -. ,1-0; E 5,E200G.': -E-C-22 N Eql•C E -. ,.,0"""

V-SS-21 N .-',1I0: E 32,EZ0
G-=-S-23-2 N 5 ,4 0; 1 E 25,E50
G'-SE-_-3 N 5Z-.15: E 2-.O:0
G:-23-125 HJ .,V16; E 3., 6CO
0.:-E5-133 N 5,175:; E 2-,-ý:0

N-- 97 ti 15; E 2,1"0
N_5;.1i6 .; E -",tO.

o=:-S--:%a N 5.c1712; E 23,30C
G:-Sz-=.31 N ";.-E,'; E 3.-00
E-55-3-"53 N 5:,t1;!; E 2-,'2.C

Z-$-5-126 N 59,IES; t 35,3:0
G3-SS-330 N 59,.10; E 33,4,75
G0-S-127 N 59,102; E 35,•0•
G3-S.-321 tlCt; E 35.,'0

-=I-.( 0 1 C17; E 33.el,5

G:-S.-4,.6' f II59,1t7;* E 3,",sCO

G7-S:;-3i.7 11 b?.t1'6; E 33.594

13 " . *G: --S•-l ~ 5••..•.; E 30,-"1

1.5-E.0
< 0.5

0.5-1.0
1.5-3.0
4.5-6.0

10.5-12.0
13.5-15.0
16.5-16.0
19.5-El.0
E2.5-24 .0
E5.5-E7.0
31.5-33.011.0-F".5

14.5-16.0
17.5-19.0
E0.5-22.0
E3.5-25.0
e2 .t-2- .0
29.5-31.0

-- 37.0-27.!

0.9
14.4
O.6

711.6
1136.0
1512.1
141.4
1501.2
601.9

E1.2
2. 4.E. &
2.6

1226.9
2.9

1.0
3.2
3.6
1.6

I.P
32.4
E.3
142v,.E**
22T72.04*

300.4 .**
1207.6 &4
42.6'*
2.e
5.',*
4 .E:*

5.6..

7.6**
3.5
10.0
52.0.'
I ,** .-.

2: .5.•
*5` T

3.2-.
4.6..

1.2

2.2
1.2
1.4
I .E 7VV "

0.6

-- 270-375 46.
19.5-21.0 0.9

EE.5-4.0.O 0.9
3!.T-3.0 21.5

4.Z-6.0 4.45
7.5-9.0 1.6
10.5-12.O 2.'
13.5-15.0. 0.6
16.5-1E.0 1.3
19.5-41.0 0.6
21.0-22.0___

C 0.5 C.5
< 0.5 1.1
<0.5 1.0
l< CT5 . E
< 0.5
C 0.5

O.E
1.0

0.51.
< C.5 1.7
< C.5 1.3. .6-*
< 0.5 e1.0 .0-6
< 0.5 1.1 e.2'.
C 0.5 I.e 3.5
<' 0.5 0.7 1.4-
< t6.5 1.0 0.e

0 5-1.0 1.3 .2.5
1.5-2.0 0.n I.1
1.5-R2.0
0.5-1.0

C 0.5

V;.- .2
I .1j
9.7
2.1

3.6

1.6
/0

1.6



Grand Junctin Sitte Characterizaticn
a

SA.**PLE ID LOCATION DEPTH
IN FEET

RI-IE6 pCI/A
INITIAL *FtINAL.

-- - ------- -

Cai-SE-4E5 N zl,voO; L 3x-,OQQ
GZ-SE-427 N 59,200; E 22,600
GJ-SS-427 N 5q,E00; E 32,600
G3-SS-429 N 5V,eC0; E 32,600
6-3-ES-429 N 59,200; E 32,600
G3-S2-420- N sq.rEooi E n. .600
G:--E-110 N 5ý,20; E 32,700
G3-SS- 79 N 5i,E0O; E 32,900
-C S- EO N 5C,200; E 32,900

3-E-:E N 5 F1,E0 I E 2 2, r o0G:-ss- EZ N 59,E00; E 22,900
C--S-"E3 N 5;,2EO; E 32,9^0
C-T-cc- E! N 5q,200; C 32,900
e3-Esz,- E59 N 5;.200; E ZE2,90

G:-ss- Es N 5V.200; E 32,3C00
C- ECS- 9 N 5E; E0: E 32,110
C-3S-EE45 N 5=,eco; EC 3,1C0
GC--S-i42 N 5qECO E 33,3C0

-N5,2; .E 33"3C0
W-3-25-245 N 5q,200:, E'33,3C0
ai--S-2'6 N 5;,EcO; E 23,3C0
G:-SC-2-7 N 9.,ECO: E 33,3C7
G3C-E-S- 4c~ N 5 4 ,EC00: 2 3,~5C0

f.:-23-2=7 5=,20¢; E 33,7C3
-:--,- -. - N 5=,ECO; E 33,7 C0

Z .2- 33,70OC-T-SS-=26; N 5;,200; E 33,7CO

c:-ss-ETi N 5;,4:o E 23,700

N 5._-E20.. E•• 2.2,7CO

C-:-3T-2.LA N 5=, EO: E 3-3,7C0
C-::-Ss, tN 5;,ECC; E 33,7CO
:-S-E N 5,=; E 3,7

Z-s-2& ,N ZE; E 33,7C0
C-:-33-2-10 N 5,.2co: E C3.c
C--SS-2T1 N 5=,Ezo; E '33,Eo
CG:•--2"72 N 5;,2¢0; E 33,5•0
*C-:-E:-2 •N 5c.2l; E 23,E0

C-:-SS-275 1N ";,,;_E 33 , S.
c-:-ss_2 C. C, - : E 3.,E..
-S-277 N 5-,2; E 33 .. :0

03-SS-276 N 5;2'00; E 33,tE'O
63-SS-2-79 HI 5= .P.C,* E 23 1 e.O
Q-53-PC P *Mý ~"20*: E 3:,E-C 0

C.3-C.- I115 N 5q~,21'i; E. 33.e..
C 3- 119 M V', P10; E 33,2-:0

C.-~ 122 N 6Y) , P 1 1) 31, F.:?.)

C, :-:. s:* N II E 3:D

1 .5-3.0 !2.2 U1**.2
4.5-6.0 16.5 33.0**
7.5-9.0 1.1 2.2-* 2C
10.5-12.0 0.2 0.4*.
14.5-16.0 I.E 3.6.*
16.0-16.5 1.6 - 3S.e-0

C 0.5 10.5 16.2 9
1.5-3.0 10.7 13.1.
4.5-6'.0 630.0 I2_0.0--
7.5-9.0 74.7 15E2.4**
10.5-1E.0 1.6 2.1
13.5-15.0 4.2 E.,.,.
16.5-1E;O 7.3 15.6
15.5-E2.0 1.0 E.¢-4
) o.t5 1.2 2.0
< 0.5 ',0.4 E-.3

1.5 E5.1 4 1,2. p,;
< 0.5 9.0 1a.6

1.5-2.0 • -.. 5 157.C'*
4.5-6.0 2-2.5 42.0-.
7.5-q.0 1., 2.0

1-K.5-1E.0 0.9 0.6
16.5-1E.0 _E._ _,,2 6

< 0.5 1.6 1.3
1.5-3.0 E4E.6 -- 4.2. E
4.5-&.0 214-7 1E!4..7.
7.5-5.0 13.;.5 E=".C*.

1".-15.0 -1233.3 4E6-.6-4
16.5-1'.0 12.2.7 2,...4..E
19.5-2-*.0 l .6.4 I.5E

31~-3.0 1.3 1.5
O.E 0.2

-1 ' .5 -". 0, .7 11.4,•:.'-2•0 10.2 11I.6

4.5-6.0 IF. 5. 1 EV!...
7.5-7.0 l,.C.Q-

1;.t-E:.C LE2.7 137i.404
EE..5-2.•. 162.7
EZ.5-27.C' 1.13 P.3-0
;e.-130.O 0.5 1.0-,

.37.o .7 9.A , •

< 0.5 3.7 6.3
c.-2.3 3.2 6.7

S.5"•.02. 1 i.3 .-

< 0.5 1'..0 4,5. 1
0.3 -1.C 1. IX.

1.5 9.9



I.

Grand Junction Site Characterl:aston Sell SamPles

SAMFLE ID

G3--SC-ES-

G3-ES- E7

Gj-sE- E7C-Z-S52- Ev

aCz 3-S B -23
C-3-S-C - Ec

C3-ES- 17

63-ES- E6

63-ES-19I

6:-EJ-Z91
C *-ES- 1 A'

C--SE-E3-.

C~-S3-71

G:-2---73
63-Si- 7'.
63-55- 73

Gc:-s3- 7 7

s i0

c*:-s':- 74

C 1- 5:;- 3,

G.7-F.- "3•
€62-SS- 37•

G3-£-- 3';-

C J, - ' --
C!-E_= 3;

G:-:*-*.•

LOCATICN

N 5,2O; E32,650I S;,e50 ! E 3E, 6Z-

N 5CE50; E 32,&60
N 5q,250; E 32,6:0
N 5q,250; E 32,6!0
N 5. ,E50; E 32,&!E0
N ,2450; E 3,EBCo
N 5;,2E01 E 33,E00
N 5Z5c.E0; E 323 EcO
1, ,2,.50; E 3."6EcO
N 5• ,"•; E 33,E20
1 55.E50% E 33,EC0
N 5,E5., E 33,ECC0
N 5,ESO; E 33v,4CO

N 5=,Ez0; E 33,;4C,
N S,25=.e; E 33,4e00
N 5q,Ec; E 23,-00
H 59,250; E 33,4C0
N 5;,E50; E 33,400
N 5V,2 50 E 33,40.-0
N 5.,250: E33,.&C.
tN 5.,250; E 3'2,6:0
N 5--,E; E 33,.600
N 5=,.50; E 3.-,6co
NZ.:-,.2Z0; E 33,6c0
N 52,2!C; E 33,- LC
N 5,.250; E 33,603
N 5•,ýSO; E 33,&c0
N. E.-.,EZ..; E 23,k,0
ti 5.4.250,E E 6.&,O
N 5,3.00; E 2-=,&C0
N ;.3CO, E 3E,2kO
N •,.C0; 3-.&=60

N C, E 22,6:C
N 54.'2CC; E 3z. -7o
N4 43C i:c; C 32,6c3

tJ 5•,3C01E 32.7•.0

N 54,3s0; E 32,760
N 5co3CO; E 3E,7CC
N 5".3.00; E 36,7CO
tN 5.,3•C; E 32,7,0
N 5,.3CO.; E 3.,7.C_
N 59. 1,ý; E 3,-.76'

W Vý.' ,a.4~ E "?C

H 5',4: C 7r,
N 3":,V *'I I ,')- 3 r- j '

DEFTH
IN FEET

4.5-6.0
7.5-9.0

10.5-12.0
13.5-15.0
16.5-16.0
19.5-21.0
1.5-3.0
4.5-6.0
7.5-9.0

10.5-12.0
13.5-15.0
16.5-1E.0

S22.5-E227
1.5-3.0
4.Z-6:0,
7.5-9.0

10.5-12.0
13.5-15.0
16.5-16.0
19.5-E1.0

-- 22.5-25.0
E*5.0-26 .5

1.5-3.0
4.5-6.0
7.,-9.0

13.5-:5.0
16.5-!E.0
19.5-21 .0
E-2.5E,;-.O0
E5.5-27.0

22 .5-12.C1-.5-3&.0

€,.5-6.0

7.5-V .0

I.5-12E.0
13.5-15.0

1•..-1: .0
2: .0

1.5-3.0
4.5-6.0
7.5-9.0

10.5-1E .0
13.5-15.0
14.5-10.0
19..5-Et. 0
22....5-2'•. .0

I. 5-3.',.

1757.1
378.e

2.7
1.0
5.4
2.7
4.6
111.9
112.3
1 Z74.4

.4.1
0.7

7.3
172.3
207.9

3.1
0.4
0.9
0.9

S4_1q.1
720. 9
E-C.0
4,:4,.0
E;-I-..5

1 -C. 7.

5.1
2.7

711.672091.•

,7.7
0.5
1.6
0.9

3514.2o*
757.6%o
3.3*
2.0**

10.60,
2.3
E.7
223.S'6

35.6

5.t

415.E6'
206.04a£
5.00.
6.2E..

O.E*6
1.660
1.6
91E.26'
1t441 .e-&
5;,0.0-4
0-6.05

11.4
6.2

0.5
2.2
1.4
'.3

Ra-eE6 pCi/a
1 11 IT I AL FIrJAL

2, 5C

-CD

f:r -

m

Ev-:e wo:Lh;.t tc Lr.,
s=. E-- .0

I !.6 32 ri. 6 -

127.3 254.66o

142.6 2q7.2.**
94.9 to?.e-4

71.9 11 U.6•
1.5 3.7
0.6 0.7
1 .6 R .7
1.2 1.7
1.4, 1.5

.P *./, . -



L4~,
Grand 3unction Site Charactorl:ation

'A

Scl Samples

Ra-226 pCI/Q
11IJI T I OAL F I NtAL

"i SAMPLE ID

i
G3-5S-490
G3-5s-491
G3-SS-492
53-SS-453
G3-S- 51
G3-S3- 52

'''GJSS_ 5i
63-55- 53G3-SS- 54
c-:-Ss- 55

63-SE- 57
Gi-s-E- 57
G;6-SE- •
CG:-S£- 5;

GJ-SE- 65

Gc3-ES- 61
G3-SS- 67

GJ-SS- 67

63-$3- 63
63-55- &.

:-3-ES- 6

63-Es- 66

Gj-SS- 65

03-SE- 65

G3o;-- 22

GZ-ES- E7

0.,-SE- 3C

G03:-5,- E
GC-.7-5.- 2.

G.

63-S:;- 1E

-:-SS-- 13

655-G3."

LOCATICN

N 59,300; E 32,60O
N 59,3001 E 3SECO
N 59,300; E 32,E60O
N 50,,.O; E 12,CO0
N 51p,300; E 32,C16
N 59.3001 E 32,E16
N 5z 0,01 E 32,-E16

S5,300; E 3:,e16

N 59, 00; E 3-,E16
N 5,30C; E 32,616
N 5;,300% E 3-=,SE'
N 5.S300" E 3EoE16
N 5,300; E •3•,.6
N 5C,200; E 33,000
N 5;,300; E 33,0:0
N 5;,300; E 33,000
N 5q,300; E 33,0C0
N 5;,300; E 33,0.C0
N 5V,3009 E 33,000

N 5=,oC0; E 33,000
N 5et200; E 33,CO0
N 5C.,300; E 33.,CC
N 5=,350; E 3-,&Z.o
N 15=,640; E 22,&MO
N 59,350; E 3=,6t3
N 5-1.0; E 2-5,65C
N 55,35t; E 32,6.0
N 5:,31; E 3E .660
N 5=,.0; E 3E,&•0
N 5,353; 6 32,660

N 5-,350; E 32,6&.
N ,350E 32,612
14 5:,350 6 36 . .
N 5:,3tO; E 32=,6:0
N 59,'CC; E 3 .- ,D
ti 5:,C%3 6 32a. 6 0
N 5c'stC; E 22e30O
N 5,&00; E 32.,500
N 5z,,CC; E 32,90
NI 5= C;E2F ~N 5;420; E 32.,O

N 57 .4C; E 32. 0;0
N 5"•.540; E 3 Zo5C0

N tin,5.c0; E 32,.9-:)
N 5"q,5Cf.; E 3.,.6CO

N 53. E 3 .- ;:.
N 5-,5v,; L" 3Z,.•Zj
N 5'.1 ,L':; E A .

IDEFTH
IN FEET

7.5 -9.6
10.5-12.0
13.5-15.0
16.0-1e.0
1.5-3.0
4.5-6.0
7.5-; .0

10.5-12.0
13.5-15.0

19.5-21.0

E5.5-7,.0
2:.5-33.O

,. • : _o 1

1.5-3.0
4.5-6.0
7.5-9.0

10.5-1e.0
13.5-15.0

-. 16.5-IE.0
1=9.5-20.0
22. 5-2L. .0

10i.5..-1E.0

13.5-3.0
E5.5-2.0

10.5-1-.0
1.5-2.0
4.5-6.0
7.5-q.0

13.5-15.0
16.5-10.0

< 0.5
1.5-3.0

4.5-6.0
7.5-I .0

13.5-15.0
16.5-10.0

I1.0-1I.5
I .5-3.0

I .5-3.0
L, .5-6 .O
7.5- 9.0
c,',. 5 - I Z;.'.0

e2e.6
159.9
272.1
17 61 .4
144.7
1577.e
164.7
123.2
169.2

1.5
"E.0
1.1
1.3
0.9

IE.0
152.7
161 .3
125.6

19L.7
2.3
1.6

155.5

CF 7.5
175.1

153.4
I15.3
12D.5
&__.2
3.3
1.4
c.5

2.2

'.1.0

1.5
1.1
1.3
1.9
15.5
5.5

2:3.0

V,_-.5

437,6'*
31.6e,*
54,4 .2,,
3:!E_. 9 •,*
•550..4.

315.6-*
325.4-&*
266.4**
3-76.4..

1.0.

4 . 0 # *

1.6.9I le.q

25B.0'.t
305.4'*

323.4'.

4.9
1.2

2:.5.0..

E-; .A-*
3;7.0-*

5!Z C- 4E3 6.6..-
3:!0. 2'*.

30. 1, * *

E4.I . Co4"

6.6
3.6

.1.3
1.9

9:'3.0" •
3.-..

2.0''

2.2-'
1.0
S.P.
1C.9,
6.7'
5 1 -J. C,

21 7. 170.

1.:;-;5

II

WO *

-g
-D



47
A'

Lell Sez=las

FTa-226 FPi/q
INITIAL F INAL

k

SE;A-MLE 1-

G3-Ss- 16
CJ-SS- 17

GJ-SS- 20
GJ-SE-406
G0-56-407
GJ-3-6,-4:
CI:-sO-. 109

cJ- st--4,: I

6-3-SS-417

6 .7 3- .

6•-SS-Z. 1

0-.-ES-'- :-

C--

C:-SS- E5

G":-S3- -E•E

ci -S.- -

63-55- 1

c;'-sz- 2_.s-: - 9

G3 G- 7
G .:-S$:;- 0
G ;-s:- -

LOCATIZG4. VEFTH
11- FEET

N 59,5CC; E 32,62.!N 59,500 E 32E,625
N 59,500; E 32,625
N 59,500; E 32,625
N 55,500; E 32,625

N 59,500.; E 33,9C
N 5;,500; E 32,3%0
N 5;,500-, E 23 4;C-
h' 5=,500; E 33,C:0
N !,5-0; E 22, q0
N •5•.CO; E S3.'C3
N 5-7,tCOC E 33,qco
N 59,500: E 32,9C0
N Z5.o.; E 33.,qZ0
t4 5=,'..0; E 33,900
t4 5c.5CO; E 3-1,90:
N 59,50C; E 33, 00
N 5.,50Cc E 3•C,9O
N -5,ZCQ* E 3,700
N 5=,5CO; E 35-,700
N tc.500; E 3-2,7C¢
N 5,,ZCE; E 3_,673
N 5q.50;E E 32e. 673
N 5z,5C-; E 35,67-

i 5.-.,!:.'. E 35-, 6-7.N 5•,505; E 3 Z ,fL73
N 5!: z5 63Z
N ,Vit0-; E 35.673
N I.,-"CE; E 3-,673
N 57.5Ct: E 35, 673
N 0,C; E 3ZE,t5
N %,•-CC; E 2E,tZO
N t.:=C: E 32.5-5"
t; !=,.C-0; E 2-w,.0
N 5.,,6CC; E 3,3-.:3
N "=,CC; E 0
N 5M:.&0; E 2M,2Z:
t4 53,-CCs; E 3,3-
N 5c.,6'.0; E 3,3.0
N 5;,6:C: E 33 :"

N 5;,65C; E 3! 6310
H 5";, 6:.0 ; E 37, 6::..

N 5.dZ; C
N .'a,'.; E 3, 6Z 0

T . , ,.':,.; S E 3:," .)

t- r3.*~s 3::_*

16.5-1E.0 132.7
19.5-20.0 0.7
E5.5-27.0 0.7
e2.5-24.0 0.4

,7.7-27.7 1.3

4.5-6.0
7.5-9.0

10.5-12.0 33B.7
l1:.5-1E.0 =.
Ic.3-5EI .0 .566.5

E2.5-24C.0 7--.J : 0
ME..-27.0 E2.3

22.5-30.0 16.6

2.7

.1.5-37.0 E.1
,3- .5-27.0 3. 2
S7.5-37.0 19E.4
4.5-6.0
7.5-5.0

t-:.. 5-16.0 E,.E
17.5-1c.0 36.0

T_7 . o-=. E'.
7.t-. .0 3=-.o

12..•-lE.0 1 Z.. i
13.5•-I..0 46.0

16.5-IE.0 10.1
:...=-E .0 3IC.0

< 0.5 1o.5
< 0.t 7.s
< C.5 1!.2

4.5-6.0 11.0
7.5-9.O

1.•.- -t .0 17.0
13.5-1-.0 2.2
4e.5-16.0 6E.2

7-".. 5-9 .0 1,.
1C. .- :..Z.0 16.6
1*.5-15.0 5.LJ.
16.5-3.0 1)43.7
4.5-6.0 109.5

7.5-9.0 171.3

P,.5-2, *!., 517.0

2 J.5-15. a., 0 1..5__ .___ -,_ . I .5

269.444

1.2
0.7
2.3

1 ?-3.4 o
719.64

677.4.*
E 2-..E,

665.2'.

6143.0.0

5Z;.O.,

446.p.e,

I.1. 2'

E.'.. 7

r:.E-,

7.C.
11.7

6:. .0'.

EC.4

I7.*

247 . c

2 .2w,,

312.6.

17,. E-

1_.6.

1:?.0.
E2'.7.

12.-.&'

7. C-.
1.6

3E.27 6" *

1 17";.2."

P. I
__ , ,.t.:'.

zT-s

~337:~6

/~i.

- I -I

26- -1

n



Grand 3uncfjon SIte CharactterI-:atlcn Soil Samples

Ra-226 pCI/Q
INITIAL F I .AL

SAMPLE ID LOCA.T ON DEFTH
Ii FEET

G3-SS-3E7
C-3-S5-100
63-S2-101
G,-SE-1 0a
G-00-S-103

-- C-3-SS-104C-Z-S2-IC6
G6-53-107

G.J-E.=-i .0

C3-SP- I-E
G:-F3-14-

Gc-:-s- 1 s :

G:-:-- i-EG J-SE--3t
GZ-E.=3-'.47

G J-i=-153

6- s -C a"

G:-SE-•,?!

G:-ES-1473

G:-E---•"
G: -S 3 - I To
G:-E=3-41.

G:-SB-'.-24

G:- ,S.-', •.

V " - S .:G : ". -" '"

N 59700: E 32,550
N 5q,706; E 33,300
N 5;,700; E 23,100
N 59•,700; E 33,300
N 59,700; E 33,C00
N 59,7C0; E 33,300
N 5;,7C0; E 32. SOO
N 5q,7001 E 33,¢00
N 5,700 E 32.,-c

tj :5;,EOO; E ZE,-EZ•,
U4 5?.,EO0; E E,.Cg
N 9S"C3; E 24stOOf" 5..,EO; E 22,tZO

f. 5.;,E-00 E 34.,5.30N 5.,.OO: E ."!,-0

N 5z,ECO; E 30
N 5M,6.'o; E 34,,500
N 5Q,e'SO; E 34,-50
N 59.,e0; E 34,500
N 5 ,sC' E 3" •0'N 5;,EC; E 34,500

N ;,: :OO; E 3-•O,53N 5,EZO; E 34,TCC

L 5 z Is .10 0 91 E 3 -' 0N .,0; E 32,z0C2 5E Z * : C 3'

N5,E,.5 " 2- '!CN Z ,E:,; E 40'- !,
Z -q.CO; E 3z,-!CD

t• 59,E00; E 3"-.~C0
N •,OC; E 34.'€c
N 5C,90; E 26, 4 0

eI 6'' CC E 24.&,.*•

t5=,7:0; E 32.,tC

tj Er'I t.:;c E 2-i,-ZO

N E, C 32,6,0

14 6CC00; C 2,CC0
14 6EC0; E 2,6C:0

N 6C,00! E 3!,6C0
I, &6,%CO; E 3.6,O
N 6'oIC; E 3t. &c

Nl 6O,1CC; E 3,,r'
N 60,1.CO; E 3,.600
N 6b..100; E 3.,6C.
H 60. ICO; E 3 7 , 0~
N4 60,1C; E 3:,
t1 6'3,1co; C.3-1 CO

M 60.Irc E 35, 6-0

11 ~i ;C 3,,.,

IN Rao0
1.5-3.0
4.5-6.0
7.5-9.0

10.5-12.0
13.5-15.0
16.5-2e.o
19.5-El .0
E2I.0-EE.5
E1.5-SB.7

< 0.5
< 0.5

1.5-3.0
4,5-6:.0

7. 7-.'0
10.5-12.0
12.5-15.0
16.5-1e.0
19.5-EI1.0
E .w--E2 .0

-. E2.5-E7.0
3=.5-30.0
3i .5-33.0
3'. E-26 .0
44,.E5''&.O

7,.5-;5.0
5t, .5-5 .0

< 0.5
1 .5-3.0
4.t-6.0
7.5-;.0

12.5-15 .0

< 0.5
1.5-3.0

4.5-6.0
7.5-9.0

10.5-12.0

190.5
I .5-3.0
'..5- -. 0
7.5-'9.0
¢,.5-3 2.0

15, :•-1. .0
16...0- 10.0
1'•...-21 .0
•2.2.5 2',. O

.: O.-•

I •- .f

0.6
1077.3 2E54fj.64*
12i.8 6 43.61*

55.6 1E3.0
141.6 EE3.E24
539.0 1076.0"-
;.0 21.4
2.9 3.2
4.e o-.0
I . ., P- •*

35.7
24-6.7 AS--.
27V.6 5Z59.2'

E51.7 553.4*,

E67.5 57C-.c,.

237.3 474.6**
272F.5 5:-5.0**
F-07.0 414.0*d
EwB. 9 53..E's
tcz.7 ctqf

a-

2- 13

n

2.0
1.3

6.1

5.9
2.1
1.3
I.E

2.2

0.9

2.3
5.5
4.6
3C.7

122.7
15.3
9;.7
3-1.2
Z.0
1.0
0.'.
1.1

0.5

5.1

1.0
3.6

4..
1 .E-*.

4.6.*
11.0-0

6 1 .r4 ,,

2'46. ."

7. 9, 4 .

'4.0'.

a .6.

4 ,/ Y

-;I

3: A-I
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Grand 3unc' ion Site Characterl:ation Seil Samples.'y .

SAPII.LE ID LOCAT ION D£F T) I
IN FEET

Fma-2E6 VC !/c
IfNITIAL F I t.N,,L

G3-55-467

G3-SS-467
G3-SC-460
IG.-•-467

03-ES-C-,7
63-SS-447
03-SE-4",
GJ-S--449

GC-3-5-4L20
63-SS-z2.

C-;-S5-440

G.;-SE-44-O

C3-SS-3El

C.:-c.-'=c
C-.53a

N
N
t4

60.200; E 36,400
60.200g;E 36,C00
60,EO; E 36,4CO

7.5-9.0
10.5-12.0
13.5-15.0

1.3 0.7
0.6 1.20d &Da
0.3 0. L's

N 60,300; E 3.EOO 1.5-3.0 3.1 6.E-*
* 60,3CC; E 35,15 0 4.5-6.0 1.3 e.64 0.p
N 60.3Co; E 35,500 E.5-10.0 0.9 l.'* "
N 60,300; E 3s,5•0 10.5-IE.O Ean;le Welchet to L;- fcr fer

N 60,Z0%; E 25,00 13.5-15.0 0.q .I.
" E .--Z.- "---.0 4.5 9.

N 60,LC0; E 35,200 4.5-L.0 •.2 4.E**
N 60,.4C; E 35,3C0 7.t-;.O 4..

N 60,7r 00 E 35,20O 13.5-15.0 Eae1..0f"
N63.7~C; E ZZ,EZO 1.- 2.3

N 60,7C'1; E Z!,SCO 7.5-6.0 1.5 1.i.
N60.700; E 5,0 7.E-9.0 C.s

N 60,7cC; E 35,E2C 10.5-1Z.0 0.4 C.E* 3(LT
N 60,700; E 3.',C0 13.Z-15.0 1.4 E.E'*
N 60,7CO; E 3eeCo 16.5-1E.0 2.4 4.2..
P u-kr..; E 33.10C 1 H. HS!.3 C1-4
t4
t"
N4
N

N
N4
'4

ur~r~-.;E 23't~cO

u~r~.:E 34,:zo

~ E 3!, CCO

- 1: 1420

I:N HE:

IN M2 ;

U.'-= 0E'

V, F-C 3-£

C .7 3..
0.6 1.2.*'

t.•~Z E.-

0.7 1.4-.
1 .3 2.6"*
0.7 1 .4',
1 .3 2P.6'*
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754







(MORRISON-KNUDSEN ENGINEERS, INC.
P ro je c t rw,,f' .T MJm VoT

Feature _.•'/•.V. df/ipl,

Item O. -p'l , La..Js OJ A,,,J;/;es

Sheet 7
Contract No. &03-tJ File No.
Designed -I)L Date -7/z3t/01
Checked " Date

.4. ( -

Ar*ec, A (Ort s~wrve IAr-ek.) C o r I f4 C;_U tý. IE7t> - S E ---

GrLd Nore- UM or . onern.2rA+..n propseas
Coordflates Depthk hole 7 I|a8-226' e"..l'-e&126) .y-,agoCJ tips;$wC &wre.Iv.
North East (in.) No. No, (WCil.) ca.;/j) epeC./) %,

1770 76 0-
1731 233 0-
1709 184 0-

12-
1700 30 0-

0-
1700 100 0-
1700 300 0-
1700 400 0-
1680 200 0-

0-
1652 297 0-

6-
12-

1637 205 0-
0-
.6-

1600 30 -0-
1600 100 0-
1600 200 0-
1600 300 0-
1600 400 0-
1600 500 0-
1600 600 0-
1507 279 0-
1503 140 0-.

6-
12-

1500 30 .0-
1500 100 0-

0-
1500 200 0-
1SO0 300 0-
1500 400 0-
1500 500 0-
1500 599 0-

0-

6

6

6

12
18

6

6

12

6
6
61

16
6

6
12

1s
6
6
6
6

6
6

4
s

411
412
413

70 677
32

71 31
73 34
74 35
72 33

*1
446
447
448

* 15
414
415

75 31
76 82.
77 40
78 31
79 38
so ST
81 36

6
416
417
418

32 s0
. 5

83 83
84 88
85 41
86 42
37 43
83 44

• 2

4±1
338 ± 16

43 ±3
31 ± 2

3±1
5±1
4 1

20± 1
179 ±-
186 ± 8
205 ±i
154 7
111±÷ 5

is!; 3

10± 1
9± 1
21±215 1

20 ± 1
3±1

374 20
349 . 17
.79 ± 4iss -
65 3
60±+ 3
12 ± 1
.2±1
16± 1
2±15±_ 1

15± 1

,0.1t 1-9

£.S• '.

as
0

2.0

As5

*Z,* 0
0

I.5

12.5 t 7

A.2t 43

.-0.73

2.5

/0
'.51o.
0

1.0
0.5;
1,0
0

At. Jt.ZI
SL.ft M2.
2.1t 3.9

I.0

0
0

:o.S2 OS

0

0.5

7 0.b,4vAI of01.232 $kA64v-a. B13 1 .0!±

Al Z...gj~4eS ".s...hS~ 4 '4 i,? - 5 4~ ~ VC.O.....~ #6.5.vEp'.E..J



( MORRISON-KNUDSEN ENGINEERS, INC.
Project .~ ••/ _ I

Feature zifza"A•,-ea
Item .•,4- t;k f ..e ti0; ,,i •,0'4 ..;,.,

Sheet e
Contract No. "-'- File No.
Designed - J.L Date

Checked ; Date

Arf~ A ceavikS)

Grid B'ore- JIMO or eots+r+c propos5(2

Cpor1nt.3 Depth kole 3- --226 - T0--k2o pAo;sv5,fe rm,:v. uept

-North last (-, 24.. tb, (iC[ef) cc;/a) £Pc./$) .4)

1494

1467
1455
1400

1400
1400
1400
1400
1400
1400
1397

34 0-
0-
6-

12-
77 0-

464 0-
25 0-

0-
100 0-
200 0-
300 0-
400 0-
S00 0-
600 0-
120 0-

60
6

6
6
60
6
6

8,
89
90
91
92
93
94
95

* 10
118
11.9
120

8S

10
678
7,
84
87
89
90
92
92

419

442±
460 ±

70 4
43 ±

158 ±_
17±

.23
141±I"

3±
37±
7±

766±

22
19
3
2

2

AV%± of

8.1 7.2
7. 7 As

2.0

'.$

1.L

0

i.0

6- 12
12- is

1387 42 0-11
6- 12

12- 18
1300 20 0- 6
1300 60 0- 6

0- 6
1300 71 0- 6

6- 12
12- 18

1300 200 0- 6
1300 200 0- 6
1300 300 0- 6
1300 400 0- 6
1300 0oo 0- 6
1300 600 0- 6

1300 700 0- 6
1300 780 0- 6

0- 6

420
421
1i1
122
123

96 7a*
* 27

105 676
136
137

S 138

97 as
98 86
99 67

100 66~
101 65
-102 64

677
103 63

. 3
104 62,

166± 7
1315 ± 59

209 ± 10
268 ± 12
262 ± 14
35± 2

132 ± 7
122± 8
9s8 ± 53

1753 _ 72
1774 ± 63
204 ± 15

74 ±4
3-1
6±1

20± 1
8±'1
a/u I

12 ±1
43± 3
39_± 3

9eJt t e.

#.f C.£. I

344 It 1#02.7

W.1St 142U

20 1. 5t 4?l.0

167f.stL s '

,X voil •. 7f*.3

3.S

1.0

0

0,=

e.33

32- :r'MA4'j'aI 7OI



(J'40MORRISON-KNUDSEN ENGINEERS, INC.
Project ,
Feature 7,r/;,4s -w. Va•,- ,
Item r-mr- 4•e , o, ,en, A,* , ,i-es

Sheet '
Contract No. .t0o, File No.
Designed WYL Date 7/,rA-f
Checked .'. . Date -- •

Airv-, A 'ce 1 7 .Pa?)

Orid Niote,-- NICO or C (orfn+A4-ig ' "ppostj
Northiusta Dept, Sol* J. (e-l/) M--'/# Th-,' g a , g, Mpg
Nortb East (it.) ft. No. (2C112) 0pcb'I) £tc:/, ( 10) (6.)

1291 107 0- 6
-6-12

12- 18
1266 658 0- 6
1246 290 0- 6

6- 12
12- 18

1240 441 0- 6
1224 133 0- 6

0- 6
6- 12

12- 18
1200 20 0- 6

0ý- 6
1200 105 0- 6
1200 200 0- 6
1200 300 0- 6
1200 352 0- 6

6- 12
12- 18
12- 18

1200 400 0- 6
1200 S00 0- 6
1200 600 0- 6
1200 700 0- 6
1200 780 0- 6

0-d40
1192 176 0- 6

6- 12

12- 18
1190 400 0- 6

6- 12
12- 1t

1166 400 0- 6
.6- 12

12- 18

12- 18

1161 785 0- 6
6- 12

12- 18

106
107
1lo
109

110
111
112
1iii
114

408
410
440

11
133

'134
135

9
405
.7
406
407
6
77
54
55
56

127
128
129
11
57
58

59
60
61

437
438,
439
S20
441
442
443

450
126
139
140
141
141
304
305'.
306

375 ±t 23
448 ± 22
253 ± 11

17_+ 1
208± 8
219 9

56-_ 3
5 1

326 ± 14
334 ± 14
455 ± 19

114_4

108 •
102 ± 5

96 ±6
10± 4

196 ± 9
80+± 4

490 ± 22
30± 2
32 ±2

270 11
134 ±6
20± 1
38 ±2
56± 3

185 ± 10
768 ± 45
205 ± 9
107 ± 4

97 ±7
268±12
277 ± 15
320 t 12
113± 4

.175± 8
280 ± 13
271 ± 15
369 ±20
369 ±20

1651 ± 68
1098 ± 42
226 ± 12

•lW t ,14.
37A31.3 4

11.1.0t Val

43.,t *.,

a I..t U4t

tot.3 St .7
*.3± %.I

I,. t

1.5

1.0
i,0

2.0
2.0

.3,5

1.0

2.0

0
2.0

4I 111.5f...
'a, et,.1

4* 92

/0. 10

,.r.77 2.52.5

//.17 .
1,0

aO, l)

1,0 r rS-3.,W

40.7t 8*.3

0.40'. t ar.e

TAOJBL39± i4-r.x 6.

#94,fI a.4J0

S9.E t *j.st

fgofz L33.Jl

Ig. ..

7a0.& 231.0

3.0

3.5~
It. "

Z:.! = SZE. z 7 sL"elc.I 92..s



(•MORRISON-KNUDSEN ENGINEERS, INC.
Project J R "
Feature "A.'/'. ev I' ,
Item ,- ok- 0.1, e,604w be4•de 1,,.,s r , ,) &eJ.

Sheet '

Contract No. S, " File No..
Designed vI'i'L Date 7/-/,P
Checked . '- .. Date_ _

Arg,* A (taalJ)

Grid gore- mm ora _________+;o __ Pr po%

ggg2rLLiM Deth *0ole 10S la-226 eC,:-2z 7h-23o 14o;s+&e Etav. Ie'4
worth last (in.) No.- No. (iCih) cpc:/si , v/l) ( '%) 1)

1155 500 0-
6-

1153 115 0-
1149 .273 0-
1145 2020 0-

6-
12-

1143 203 0-
6-

12-
1140 300 0-
1135 100 0-
1133 500 0-
1132 265 0-

6-
12-

1130 700 0-
1118 2173 0-

6-
12-

6
12

6
6
6

12
18

6
12
1i

6
6
6
6

12
18
"6

6
12
1I

444
445

1
8

287
288
289
100
435
436

53
76
52

130
131
132

51
290
291
292

117
116
118

119

223 ± 11
47 ± 2

149 ± 9
316 s 13
241 ± 15
262 ± 13
64± 3

113 ± $
221 ±_ 10

s13± 1
63 3
70 ± 3

535 ± 23
223 9

29 ± 2
64_± 4

201± 8
33'± 2
19 ± 1

2,•l/ Z 3F

27.1 3.1

01.1 t 7.13

4m, t -r•

.I F t 7.J
&Q.1 t 1.1L

I I.J t 1.

1.5

3,0

'.5

'so
'go

0

a.91 0.7
7.7 14.0

1.0
2.0

20oS.~ 2 St. i 24./1

A-1 R--226 roneen4mrý,!:n .4w Ar'wt, A . - 1.t

Ave- Ej;JJm M':'4"e 40'14re- .(A-- A 1.3..



(j MORRISON-KNUDSEN ENGINEERS, INC.
Project .. l•ArfT

Feature -Tad:aii eAAK4e,•;,

Item P4XT E-Y•AVAkA4n :'t.4J 42,d ,waj.4 ,et

Contract No. ,-e-34
Designed W'yk.

Checked /I"-m,

Sheet
File No.

Date 7/)4-/,P
Date_

4v~c. S Ct-tUI >'A'lv 6 i Alf ^J IrA 1rPAJ *4AA

Grid Dole- scra ori C onten4flvA+;fO propmel
Coorditates Depth kole SW 2-9,26 la-kIE E--.z rI-ae Moilmrc Exa v
Nortb last (in.) No. No. (VC1). (PC.-/I) CPu:/A) (0'/, (4)

1100 2000 0- 6
1100 2200. 0- 6
1090 10 0- 6
1030 200 0- 6
1080 400 0- 6
1080 600 0- 6

0- 6
1010 to0 0- 6
1080 900 0- 6
1080 1000 0- 6
1080 1790 0- 6
1062 1180 0- 6
1060 1180 0- 6
1060 1230 0- 6
1060 1300 0- 6
1055 295 0- 6

6- 12
1050 2100 0- 6
1035 1580 0- 6

6- 12
6- 12

12- 18
1031 368 0- 6

6- 12
12- 18
12- 1s

1030 410 0- 6
6- 12

12- 18
1025 900 0- 6

0- 6
6- 12

12- 18
1006 200 0- 6
1006 900 0- 6
1004 424 0- 6
1001 42 0-- 6

6- 12
12- 18

169
167
121
122
123

124
125
126
127
157

128
129
130

168

284
286
684

93
94

4
'5
96
'7
go

244
23

434
433
432
422
423
28S
319

*22
320
321
424

418
177
178
179
130
145

14S
146
147
69

426
24

164
16$
166

2833 12
4±1

56 ±-3
111 ± IS

17 ±1
20± 1

26± 1
26 ± 1
2 1

2016 ±117
229 ± 16
122 ± 14
202 ± 11
55_ ± ,

214 ± 10
29± 2

147± 1
1295 S 55

901 ± 32
858 ± 3S

24 ± 1
507 ± 126
13 ± 1
42+ 2
41± 2

1901 ± 83
1321 S S5
417 ± 17
270 ± 11
270 ± 11
*84 4
53 ± 3q

32_± 2
is_ 1

226 ± 9
988 ± 36
830 ± 34
56 1 3

'?.q7
2..O0
1.0
'.5
0.5S

0.5
0.6
0
7.S

2.5
2.5
2.0)

I.0

1.5

1. S
12.0

/

Ih I It r
9.2 t L3 /q/.32

37.4 2 cg'7

ta.-t 3,
47.tl 814~

2.0

4.5
IS1.7i t.4
A.4 0 t 44
73.6 17.2

,-. voI

01G

1.0

M4.7tuf 4'

60I~.1 i u
3#j9E3 10.6

I :51'Llaki 6!0 4sbj-1y' 53.47



P t MORRISON-KNUDSEN ENGINEERS, INC.
Project u9i 2e/" .'f'

Feature l:ft -f*V ,
Item o p-,/e E-, ,, Zm-J ,q", ga,*.f

Sheet 12.

Contract No. 5102 5 File No.
Designed %/yL Date. 7/,'-/',
Checked Date

Ar~.m 8 (dco-t~d.)

Grid Bore- NCG or . AcenArA+;on Prop,,2
Coordiumtes Depth hole D7 Ia-226 eR.-2:& Th-230o mo;s4fe •Exv. veprA
North East (in.) No. go. (qCtZ)' ifpc.;/ cp ea/)

1000 10 0- 6
1000 76 0- 6

0- 6
6- 12

12- 18
12- 18

1000 100 0- 6
1000 149 0- 6

6- 12
12- 18

1000 300 0- 6
1000 400 0- 6

s.0o Q- 6

O- d;0

1000 600 0- 6
1000 710 0- 6
1000 800 0- 6
1000 900 0- 6

0 PC)0 0- 6
1000 1400 0- 6
1000 1500 0- 6
1000 1600 0- 6

999 1000 0- 6
998 310 0- 6

6- 12
12- 18
12- 18

990 g00 0- 6
985 35 0- 6

6- 12
"12- 18

980 900 0- 6
974 423 0- 6

6- 12
12- 18

969 602 0- 6
6- 12

12- 18

131

132

133
134
$a.s

136
137
138
139

156
140

138

171

45
142
142
143
144
144

68
161
162
163

70
71
7.2

dl1

73
74
75

682

226
227
228

99
187
188

189
S 11

683
207
208
209
686
181
182
183
148
149
150

24 ± 2
84 4
94. 4

1787 ± 73
1808 ± 66
18081±66

182±; 8
832 ± 34

87 ± 4
16±1 1

2 1
94 ± 4

6•, =. aI

1.0
7.5

393J.0 ±: too.0
,fSC.0 t 4r0.7
776.2 t 3.V.S

/7. a-

7.r.1 1130.2

I.# t. .I5tdv 7 .7]

2.0

2.0

0

9.23

16
58

11
99

4.+
4.+

4_.

1
3

48± 2
130 10
12-± 1

117± 5
168 ± 7

7589 ±:315
1634 ± 67
1648 ± 61

1767 85
598 ± 25

69 3
2S8 2

7463 ±303
506_± 19

1104 ± 45
181± 8
284 13
264 _ 11

4;. 57
,foci
io.3h

4tr,1 t36.1f't.J :3 jt J

4jJ.7 t by7 4
41.3 t* 2:.Xr

(A&.v 170
141 v t-13 7.f

77J~A± 3".1

JiIa.l" L't.7
2).2)t H•1.

33.2t 1.r.0

J15,

1.0

1.0
0.5

1.0

'.5
9,0

2.0

9.0
7 AAL

13.4

/4.07

37 2 v;.



S (• MORRISON-KNUDSEN ENGINEERS, INC.
Project -
Feature T,:...€j -
item O - .'Ie ,, L.' •,. O&,,J.;,.e

Sheet ,3
Contract No. 5-. 5" File No.
Designed W 'L Date 7Mfr%
Checked Date_ _

Ar,, 8 ero(ni Q )

Grid Bore- JIM_ or __________+;o __Propos2

Coordiwttn Depth hole 301 Ra-226 eR.-zzl Th-2so 14o;s+,,fe r rv. n;4
North East (it.) No. No. (pC1l,) (Pc4'5) (eci/e) . %t I/ ) 1)

960 500 0- 6
6- 12

12- 18
958 209 0- 6

6- 12
12- 18

940 1327 0- 6
6- 12

935 1400 0- 6
913 485 0- 6

6- 12
12- 18

905 232 0- 6
6- 12
6- 12

12- 18
904 296 0- 6

6- 12
6- 12

12- 18
904 400 0- 6

0- 60
904 600 0- 6
904 625 0- 6

6- 12
12- 18

904 1000 0- 6
904 1100 0- 6
900 10 0- 6
900 86 0- 6

6- 12
12- 18

,12- 18
900 100 0- 6
900 200 0- 6
900 300 0- 6
900 800 0- 6
900 1030. 0- 6

6- 8
900 1200 O- 6
900 1300 0- 6

155

145

147

151
152
141

142
143
144
149

153
154

184
185

186
201
202
203
307
308
243
158

139
160
169
170
170
171
204
205

e 16
206

50

615
402
154
155
156
430

.429

210
211

* 13
167
47
48
49

404
309
322
428
427

231 ± 10 i¢7±--&h

77 + 4
16 :t 1 r)J

834 * 34 ,iu.&fl.
994 ± 42 tvttrnI
783 ± 33 ,.t?.t,
330 ± 19 I.M7.

18 ± 1 7.#t9.

60o± 2
223 ± 12 ,,ItA.
76 ± 6 ,".t4.6
41 ± 3 r.- %A
35± 2 ,s..rfz&'gJ

754 ± 49 arW1.6±q1fa
615 ± 40

1499 ± 72 Utnt0o,506 ±+ 35 "9*I:••.3

180 ± 8 :e.:,ft.3
182 7
29 2 2 ,,.,•.o
29 2

31.5 ± 1.%,

248 . 12
872 . 32 30.7 t ,j.e
120 ± 5 ,2.i- 6.5

11 ± 1 ,,.•'.,r~
16±9

247 ± 13
230 10
332 ± 17 7,•.f.,±0..

.133 ± 6 ,#74iV*.-tJ
1818 ± 79
1934 ± 79 'JI,.fl I?

91± 7
12± 1
43± 3

198 ± 9
864 ± 41 49M.3±.L.

1217 ± 0 )?.'ii- ..2
122 ± 6
39± 2

D
17.kr*

7.5

1.0

7.0

2.0

/0.07

,/.of

e3.Of

2.5

2.0

2.0
1.0

2.0

9.0

'.5

1.0

41 S'4414/ It_-: -1- -f. 1 74 7. Z. 9 %Mk'4~'i ',tt4z.



('MORRISON-KNUDSEN ENGINEERS, INC.
Project ,,w'ylw •-
Feature x/-.xiy/fA4 *-'

Item rw-eav% *, 1;,,*,-i *-J,/.,

Sheet LIt

Contract No. S' S" File No.
Designed W'(L Date 7,13&14%
Checked _ , Date

A"ec 8 ( con#'J )

Grid .ort- MI or - oncen~r,+;of PropOst2
Cocrdiutes Deptl khole • Na-226 e.£,-2z, Th-230 Mo;s+,,ge Ex. r 4
North East (iu.) No. No. (fCicif) cpc:I,/) PC-,/#, E)

894 900 0-
893 500 0-
893 700 0-
893 719 0-

6-
12-
12-

891 138 0-
6-

12-
881 775 0-

6-
12-

6
6

6
12
18
18

612
1i

6
12
18

150
146
148

431
401
403
152
153
157
•12

229
230
168
124
125
151

160± 7
335 1 15
204 ± 10
826 ±: 3S

1374 _ $56
271 ±: 11
287 12
307 ± 16

680 ± 30
984 ±42

1215 ± 51
1591 ± 71

1,0
3.0
'.0
4.0

9M.7 1 3M2,b

to.7f 32.1

7.0

,326.0 n.riq.2

asa.I ± it,
asq, z • •

9.0

Avie 1A26
4,.V~ADO7.~ ACSS £i7± 23.3

A ve Ej1;s J.-jn P4. 4.0 4' 41 e~ 4A vA 5 ,S

.2 -5.ývA 1 2 3.Y9



MORRISON-KNUDSEN ENGINEERS, INC.
Project RA4 r,/ AA• T
Feature "A/:/fiE,. ,A- , ,

Item _v-'.me ;tn .'os L..0:,/ ,.

Sheet 1r

Contract No. 'tV - File No.
Designed, WyL Date - 7z/7L/,PC"
Checked 1L: .Date_ _

:ý*/ 4-_J QI -

Are~k C ( 1o mIwtS4 a ( ý '41_.'z
6-f AT k )

GiLd Note- NCI or I Cpnen+,rAJo? pmposel

Coordinatel Deptk hole 10 Is-226 e&n-226 7-A33o Hflp;%#, LW&W. 00,14

_North East (in.) No, No. (pCift) C/../9p CP'J/D) (%) ((C)

800 0 0- 6
800 15 0- 6

700 16 0- 6
6- 12

12- 18
600 10 0- 6
S00 10 0- 6

6- 12
6- 12

12- 18
457 -7 0- 6
400 10 0- 6
300 10 0- 6

6- 12
12- 18

200 10 0- 6
100 10 0- 6

6- 12
12- 18

100 2670 0- 6
6- 12

12- 18
12- 18.

99 700 0- 6
6- 12

12- 18
93 .400 0- 6
96 500 0- 6

6- 12
12- 18

94 600 0- 6
94 S00 0- 6
93 300 0- 6

6- 12
12- 18

87 200 0- 6
85 100 0- 6
.59 .SoO ,1- of

158

1I60

161

165

166

163
164

101
..110
111

176
190
102
112
174

14
175
25

103
113
172
173
104
114
191
192
296
302
•21

303
117
278
279

lO8
116
195
196
109
297
115
193
194
107
106
3''

240 14
82 _ 4

.00.01 2.5

1.0
I.S

120 ±.
96± 6

128± 6
164 ±8
42_± 2

948 44
953 ± 46
127 - 6
144 7
782 ±$

58 ±
196± 8

1152 ± 56
42+_ 2
32± 2

977 ± 43
2119. ± 97

2±1
66 ±
80 ±6.
79 6 "

2±+1
2 +_ 1
2±1
2±1

46 + 2
2±1

139 ± 6
375 ± 20
20 ± 1
2 1
2±1

229 ± 9
133 ± 6
106 ± S
128 ± 6

213.9 t &u.M

7•a,?: *.e.

a.7 o•t et .7

1,1,.) •Atr.1y

14.6 7,? L.r.

,11LO t 7.11

0.• t #.J

:.* Ii.%r

D•.4t 7,o

806.3tap.)

I lit 47.0

I'D
2.3

1.5
I.0
q.0

I,'D
1.0

2.0

0

1.0
4.$

0

I.•;
17.:q

37 %&bol 911.? 1 At'l q; I,&4h) f6 --. WAV ý& I f "S. 3 8



MORRISON-KNUDSEN ENGINEERS, INC.
Project uW)A/VT cauNif

Feature "'AI:k--fs.vt.ithy.
Item 1AO-d PgaLvAi~g L:jq-(j AiJ0mx'-e

I Sheet /1

Contract No. -o 5 File No.
Designed- ,/yL Date -7/"Z/Jdft
Checked - ! -Date

AW4.% c cre*,#'~b

Grid sore- fC9 or eunwen+rA+;on Pvopof J
Coardingot_ Depth hole DY la-226 eR.-z2 " Th-23o 1-0;s", EueAW.4,
N!orth East (in.) No. No. (pCi/0) (Pc.*/) (e,.l9) t%) ,4)

S5 534 0-
52 -12 0-
so 10 0-
40 2500 0-

6-
12-
28-
41-

36 2388 0-
0-

34 2275 0.-

6
6
6 162
6

12
18
41
45

6
6
6-
6 #73
6
6
6
6

12

27
26

105
299
300
301
330
331
293

23
294

246
,19

245
* 24

298
247
248

29
295

333 ± 16
45_± 2
95 ± 5

1923 ±96
2107 :123

64+- 6
139 ± 12

2±_1
2±1
4 1

22 t .2

/3."6

'3 -I1
-90 1281
-80 1600

-24 1800

-14 1064
-$ 2000
-1 2077

0-
0-
0-
0-
0-
.0-
0-
0-
-0-
6-

lel J ± 75?.!

fe7.At 73.rd.

1.7 t J.,s

1.3 ±J3•.

'.1 t 2.6,
3.1t3.x•41

2to t .7

I.$ 12.4

1;I.6"t "•6.

A4.3 t 3.0

0
5,0

1.0
5,0

0

0

/10
0
0

4.31
2
2
2

3
2

? 2
17
33

+
4.
4.
4.
4
+
4
4.

4

1
1
1
1
1*
I
I
I
2

0

0
01.0

.11SI ý4v ;A I 1'ou =Z:710 2 s"L4o0"d '1.97

Avef~A 4 , .4 "' k( C - 2.qo Z ~.

AvJe E4-.4 ~; 1 M..re 4, ie"" 4.V xI e r /.r 6



MORRISON-KNUDSEN ENGINEERS, INC.
Project
Feature T7.'la , AIS',VI.,
Item /e • So L0.'44 ,.a.. .

Sheet /7
Contract No. 5025 File No.
Designed W yL- Date - /,71-,/ .
Checked f - Date

Grid Bore- XCG or e" VflEfl41Ai-;p PvpOSt2
Coordinates Depth hole X1T Ra-226 e&-226 Th-230 Ho;sOuirti, vez.p

-North East (it.) No. No. (fiCiis) (PC;/I) mPe./I) () %pJ

2000 2640 0- 6
2000 2800 0- 6
2000 3000 0- 6
2000 3200 0- 6
2000 3400 0- 6
1991 3267 0- 6
1949 2785 0- 6
1800 3000 0- 6

0- 24
1800 3200 0- 6
1800 3400 0- 6
/600o 30o 0- 6

0- .4
24L- 4e

48- 72
16o0 3200 0. &

0- 20
/400 i4op 0- 6
044s, 27fV 0- G
/4'S 3":;2 0- 4

14oo Poo 0- 6
0 - i

04' 4oo 0 6

17
18
23
24
31

22
25

30
21

.1

27

.q

20

241
240
223
239

.222
21
22

=.4
i-61
238
221

358
J~o

-460.137

2777

276
Ar4
: •,

16 !±
4,

2±
7±9+_
7±

5*_
2_ ±
" t

.4 t:

4,8 t
3.±

4 1

a4T

1
1
1
I
I
1
1
1

1
1

2

0.3

o.5
0.5

0.
0.5
0.5

S.

MD. 2
0.5
0

0S

2

2

5

5

3

27.0

0
O.G

0

1.0

0

0.5
I

I

0

0

lyVe. 7. :2 t I. I Ave itla



*MORRISON-KNUDSEN ENGINEERS, INC.
Project " •'
Feature MA-W A.-Uii ,, ,,,,
Item - ,0#. " A C-x ,n Ve,'4.'go L',,, 6., 4t4 41,,i,;ei

Sheet - L..
Contract No. ,I.'..-,(", File No..
Designed - W'YL Date
Checked -- Date______

Pon2 Mo. 2

O:rL Bo:e- IMW ory enflftA,+Af-;on pfopost
Coerdivuateo Depth hole JY la-226 £1•a-zal "rh-.z3o r4aosfu' Exmv. Deed

-Nortb East (it.) No. No. (ICDWE) OVA/S) (PC.*/I) (1J) (,4)

1200 3230
1200 3400
1200 3600
1200 - 3800
1200 3925

t133 3.rz
1000 3200

0- 6 32
0- 6 S3
0- 6 45
0-. 6 44
0- 6 4S

0- ;
0- 6
0- 6
0- 6 34

0- 6 35

213
21:2
200
1,9J

198

'6
197

a 9
215
21,&

11 _ 1
2 41
4±1
3±1

106± 4
109 . S

112± 1

,7.7(,
0

0

0
0I.S3

1000
100o

3275
34o0

20.0y .0

0- t2

12- a 1
1000 6o 0- 6.

0 12

/coo 3Y.5 0- 6

9qf7 32X C7• - 6,

$30 3880 •0-6
$25 3400 0-
825 3600 0- 6
82S 3900 0- 6;
82S 3904 0- 6

825 3925 0- 6

37

38
39
40

"k 3.0.21 2.2

467 e,.j:t a

470 132. t IJ
,471 r.5t.31

2110 17 11

t#. .9.7 t I
4:12 1. tý 1

21S 4 t I

15 62_. 1

231 27± 2
232 74± 5
233 4_ 1
689 3± 1
234 6. 1

Ave. ;,.t .• _

S
4

/'5

2

S.

2

7

17-41 2.0

0
0.5

1.0
0

l•.•.•
o

Av'e. o73 1



Project
Feature
Item

(•MORRISON-KNUDSEN ENGINEERS, INC.
• I~qR~qKNUM91N coui•At

v_ o•/•th ,iF'l. A 44 1

Sheet L
Contract No. J.Skt- File No.
Designed '//- Date
Checked " Date_ _

-Pori A/0 3

0:14 got*- NCO or __________________ ;Pv7a

Coordintte8 Depth hole 31 h-226 eIk-ztt. Tim-_o M Hous+ee sl./
North East (Is.) No. No. ( C2lI) P'2/g) cP,:/) L./1 ( A)

ioO B170 0- 6
seo so~e r6- 1

204- 231
/,f- NP

"or- 201
22t - 2-1,2

4.o 3too .2(- 270

44oe 212.0 zo6-34a
.2d~- 2.64

4'?

177"

6he

6(i

14a

413
4A1
4t1r
4"

4"

20

"tl

I., t

i,'9t. I
1,-.5* I

3,I * I

7
.r-

.'2

47
2

2

2

2

20.0

17.9;

34 0

20.0

0

Ae. Z . 1. I
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Grand 3unction Site Characterization Borehole Lon Data

eoreholes drilled by Riq

Borehole Location Contamination
Depth in Feet
EL. " L.

*Max Activil
Ra-226 pCi,

.•=1

EnD

ZEF-

C.:'D

.1 Z

2=35C-

.SE

314 T

36L
4 OK'
EOWD

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
NN

N
N

N
N

N
N
N
N
*N

N
N

* N

5=200,
5c300,

5 = C00

5 C 0%~

5cE50,

5,200,
5=-50,

5 1150,
:C,

5100,

59?00,

5=100.
5=110,5==-00.

59200,

591 ZT4

60100,

60300,
60700,
60000,
5700,
60Z200,

22.0 45", 0-7.5
324:00 45•..A0-10.5
32e60 45h.2. 0-17.5"

4 4580.0 -1.c.5
22E 0 45&o.8 0-11.5

26 4570.0 0-10.5

3a900 0-1.5

3 E •7 0 0 0-15.5

33300 /..! 0-7.5
33:00 5&.2 0-Iq.5

3'400 4s77.5 0-13.5

3 : 30 0 41• 0-75.533600 LS O-5.O
36•l 459o0. 0-31.5

aAE 5W 0 4~ '-1. -2-

3%;C0 4545.2 0-25.5
3-1:60 451A.? -- 7. 0
3-100 0-21.0
3410E 4r9o.0 0-2=.5

3'2: 4583.7 0-2-2.0

3'C,- , . 0-22.5
341C.67 4sS&7 O 0-32.5
2-t 454.5 0-2q.5751 6' 45.. 0-22.5

35600 -.1743 0-19.5

3`5676 0-21.0
35600 4:" " None
31500 i1%.. Nor.O.
36000 u-o.- Surface
36400 uJ*# Surface
36410 No• NunC

L55-U. 44 1 e
4.53.4. 55S
1560.5 51,

4&561.3 ,. 1120
.4-55f.- 3'! E.

.4•5"65.!• 2-.50
15=0
9C4

4s64,•7 `F-4
4544.0 3160
4-57.6 192
4568.7 21.54

~&S~.l t 250a

-: C4

1E:4

455..2 2-30

41551.0 3: '

4561J.0 o

45721. 27
4s(7.7 E?

10
4568.1 2o00

2!6
6
5

11.6

7.2
5

ty V Depth
ec (in feet)

1.5-3-.0
4.5-6.0
1.5-3.0
1.5-2.0

1.5- 15.0

I 5--3. 0

7.5-6.0

1.5-3.0

10.5-12.0

1..5-3.0
I .5-3.0
4.5-6.0

2-2.5-2tt.0
1.5-3.0

177.5-15 .0
1a.5-'.0

10.5-12.0
I .5-3.0

14.5-15.0

14P . 151. 14. .O
IA.5-12.0

17.5-t1.0
1:3.5-15.0

0-.5-! .0
11- . 5-- 17.O
44 .5-4_6 .0
16.5-12.O
14.5-16.0
14 .5-Ic.0
le.5-1E.O
. 1.5-3.0

1.5--.0.
1 .5-3.0

13.5-15.0
19.5-21 .0

I .5.3.0
16,5-16.0

0--0.5
0"03- • 51

0 Ettimatcci riw'i activity artcr lnqrot-oth
Corr vction f'actor u.;cd to obtaain fInalI activitY

(i'o-n iii i .I Ci/sj cnunt it.: 2 x inii. i-l rcou lt.
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Grand Junction Site Characterization Borehole Loq Data

Screholes drilled by Little Beaver Auqer

Eorehole
Q

Location Contamination
Depth

(in Inches)

Max CPH and Depth

1
2
3

4
5
6
7

9
'3
11
12

13
"16

15
16

17

-=
2a

N 55550,
:") N 59300

N 55-20C,
N 5=_3S,
N 5=_=01
N 5=250,
N 5;-=CO,

.)N 5 =2 10-,
N 5=E3^,
N 5-- 0w
N 5ES0,
N 521 1,
N 5220,
N 5=21=1
N 5z19,
N 5-10,
N 5E=0,
N I! ISO ,
N ==1;5.
N 59 *2
N 5c196,
N-.5;1!0,
N 5=122
N 5=1CO,
N 5q0Z0,
N 5=061,
N 5q56,
N 5-124,
N 5=03C,
N 5=04S,
N 5C.39,
N 5=0c-2,
N 5qC55
N 5200,
N 5;095
N 5900,
N 5qC5,
N 590C0,

N 59070,
N 59i1 '0,
N 5 cI00q3

N 590907

N 59007.
N 59095,
ri 591,00
N 5•0

32550
32600
3 2 53 5

3200
32650
32600
327CO
3=--=

32300
32700
33000

321.00
32'00
33-00
33:100

33750

33200

34100"

34200
343C0
343C0

3'-C0

34200

. :a 6o

35000
35000
34900
34925
33000
31-00

35075
34900
34955

34.07/..

0
0
0
0
0
0"
0
0
0
0
0
0
0
0
0
0
0

0)

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
10
0
0

S0
0
0
0
0
0

1s
15

24

3A.
66

42?
30
66
36
42

42
36
42

4=

6

6
6

616

6

0
0
6

6

76
6

C0
40

62'.

6
36

÷. - 1553120

4 I - 4150 0

4. - 161950O
+ I S1q150

4- 232100
"107600

.- 1C50230
23 41020

+ 500350
+ 6931,0

+ eEO4

41110
÷ 217370

4 2 L 7 _-10

+ e25070

56 F0
6 0. 5j

5 6:00
'.27160
E6.260

42E5:;0.
466-40

50220
+- 599 1 i

* 319290
+ . 509520

54 140
+ 250100

+- 1219272
+ I115190

52611"0
5 6 0

52.1*#,0

6
15

Surfa:e
6
6
12

Is
4.2
12

12
12

4e
36

Stirf ace

46

Sur fac =
Sur face

Surfa:e
surface

Surf ace
6 S
66

Sur fac

Sur,'aCEr

-Surface

Sur race

24.
30

Stitfrace
36

Stir f are
10

P.',
24

Stir f cCn

Sair f cro

- =

30
31

34
35

36
37
39
39
40
41
42
43

45
11!j



3. 22-
I

Grand Junction Site Characterization Borehole Loa Data

Ec'rehole. drilled by Little Beaver Auger

Ecrehole Location Contamination
Depth

(in inches)

Max CPNI and Depth

47
42

50
51

53

55
5:-
57
56
59
60
61
62

67

6=,

70
71
7Z
73
74
"75"

77
7S
*7=
6011
611

*82
63
e.4

e6

87

"2)

e0
a9t

91

N 5q600,
N 5c112,
N 5P11E,
N 591C0,

N 5••0

N 55175,N ='=

N 5:;100,
N 5;0C0,

N 59076,
N 5=100,
N 5 0C0,
N 5=C0¢,
N 5q-25,

N 5 0 5 ,
N 5=102,

N 5 Z ,

N-.5=040,

N

N
N
N
N
N
N
N
N
N
N
N
N
N

., N

N
N

N

I,"
• J

59100,
5 075,

5=C-59150,

59150,

5c150,

59165,
59130,
59140,

59175,
59100,
5"10501

E 32500
E 32E00
E 3E597
E 3SE00
E 3%=C0
E 33000
E ac2200
E 3:E00
E 332CO0
E 33400
E 33400
E 33400
E 33600
E 33:600---
E 3SE00
E 34C20
E 3 L025
E 34C00
E 3"S-B
E =.;100
E 34100
E 34200
E 3 430
E 3E500
E 3 3300
E 33300
E 33ý500
E 2 500
E 3500
E 3-650
E 33 50
E 335 0

E 33:50
E 33700
E 33 905
E 33700
E 33690
E 336 90
E 33650
E 33600
E 3330')
E 33300
E 33300
E 33600
E 33600

0-

.0 -

.0

None
0 -
o --

0-
* None
0 -
Surface
None
Surface
Surface
0 - 7E
Sur-face

c% .. ac

0 - 72
O - 5

Surface
I) - =

0 - 0
C, -- q

0- 66
NC; ne
ncr.e

tN:r.e.

Surface

Surface
N zr, c

Surface
Surface
Surface
Surface
Surfaco
Surface
0 - se

0 - 102
0 - 90
M~o "c('
Nanoie

4'4100
" 3E250

42770
6173-0

* 651;0
416SO0

43 -40 0
42570

666510

* 5 5-0

47720
30440

36200
4COCO

44510

40200
51260

r 58230
60170
53990
55780

+ 509510
+ 50730
+ 250520

39010
35?,3o

&0 +
60 +
7E +
60.+

60 +

90 +

e4 +

17662-200
1.157-20
1659;0
360250

145 34 0

S2750

2517S0
2 =14 S

616100

30
60
72
42

43
0
0
72
72
0
54

Surface
Stir face
Surface
Surface

72-
S-r.face
Surface
Mjr Fa~e

30

SI~f =

E-
126
Z64
36

Surface

Surface
Surface
Surface
Surface
Surface
Surface
Surface

:.sur face
:.Stir raceSt, face

S11- f aCe
S ar frae

N 5'90512,



* •Grand Junction Site Chararcterization Soil Samples

SAMFLE ID LOCATION DEPTH Ra-226 pCi/q
IN FEET INITIAL FINAL

G3-SS-43S RAF: POND COMP. < 0.5 12.7 37.4**

GJ-SS-257 West Machine Shop ( 0.5 65.2 130.4r*

GJ-SS-25E West Machine Shop < 0.5 9.4 Ie.'**
G.3-SS-259 West Machine Shop < 0.5 ie.3 37

G3-SS-366 N 59,000; E 33,"500 < 0.5 . 1.1 _.2_ *

c-.-SS-346__..N_59,b00..;E 33,600- .. .- 5 "_.*__ 2.'-*_ 6
GJ-SS- 45 N 59,0001 E 33,700 < 0.5 1.2 1.7

G3-SS-371 N 59,000; E 33,700 < 0.5 1.1 2.E** C. "

_ •N5 _ E_.3-,oo < 0.5 . _.. .. (.,
C'r-SS- 41 N 5=,000; E 33,900 < 0.5 1.0 0.4

GJ-SS-419 N 59,000;-E 33,9500 1.5-3.0 . 4.3 E.**

GJ-SS-.20 N 59,000; E 33,q00 4.5-6.0 4.2 7.4"
e3-S-421 N 59,000; E 33,900 13.5-15;0 3.9" 0.9

G*-3-55-422 N 59,000; E 33,900 16.5-IS.0 1.2 1.1

G6-SS-423 N 59,000; E 33,9C0 19.5-21.0 2.0 4.0'r

.G'j-SS-424 N 59,000.; E 33,900 22.5-23.0 3.0 6.o-•
G_-SS.Cc, N50 1._0_00.- s - .-- ,q .C0.;.E.34_,.000 .. N__I-.O 1•- _ .._ •_,

C-3-SS-373 N 59,010;.E 33,905 ( 0.5 1.3 2.6*.

GJ-SS-113 N 59,010; E 34,000 < 0.5 1.1 1.3
GJ-SS-1-4 N 59,020; E 33,620 ( 0.5 1.0 1.1

GJ-SS-;50 N 59,020; E 34,100..-- < 0.5 1.4 • 1.6

GJ-SS-3-9 N 5q,024; E 34,100 '< 0.5 0.9 1.e*

CJ-SS-314 N 55,02_; E 34,5CO < 0.5 H2 0 ? 1.4
-- o N 55,03.-E 34,E00 "< 05 1.6 3.2* . .

GJ-SS-225= N 5c.,030; E 34,200. < 0.5 0.6 I.2**

GJ-SS-343 N 59-,030; E 3L;20O0 1.5 1. 2.2**.
- -N_ _, .;. -E-3 ,,_o. < 0.5 1.3

3--'-37=- N 59,040; E 33,6=0" < 0.5 1.1 2.2** 77

1-s.-. .. N55,.j40; E 34,2,0__ <0. 1.3 2.6.*
63-s5-313 N 55,040; E 34,500 (0.5 1.0 2.0*-
63-62-3-- N55,049;E 34,3C0 < 0.5 1..
GJ-S5S-35 N .59,049; E 34,3C0 1.0-1.5 1..2 2.4.. w

GfC-3-SS2& N 517,047;_E_ 34,3C0 < 0.51.

GJ-SS-32S N 5V,050; E 32,550 < 0.5 1.3 2.6'*.
03-SS-37E N 55,050; E 33,500 < 0.5 1.5 3.0-
G3-S6- 96 N 59,050; E 34,3C0 < 0.5 1.7 1.1

GJ-SS-31E _._N 59,050; E 34,500 2.0-2.5 124.5 249.0-*
G6--S--317 N_5, 053; _E 3',,3C0 < 0.5 1.3 2.6., _.

G:-ss-354 N 55,05•; E 34,o0"0 1.0-1.5 2.1 4.2--
63-6-35== N 5zOE; E 34,000 0.5-1.0 2.1 4.2*& Z7

:-s=-36' -N 5:-,056; E 34, 0c0 < 0.5 1.0 2.0o-

-SS-34 N5,059; E 34,300 < 0.5 1.5 3.0**

G3:-5S-_30_._N 59,029; E 34.,1300_.. 1.0-1.5 1. e 3.6.**
G3.-SS-320_. N.59,061; E 34,000 <Z0.5 0.7 .4.

GJ-SS-367 N.59,065; E 34,000 1.5-2.0. 1.3 2.6*o .
G3J-S-39 7 N 59,065; E 34,400 < 0.5 1.4 .P.e-*

GJ-SS-3a'. N 59,065; E 34,4,00 < 0.5 1.1 2.2*"

0.6';34., 400 1.5 9 ..
G---S-376 . . .5.,070;. E 33,650.- .. < 0.5 1.2
G_3_59-SS-37 _5.,1) 075; .E .33.,+3.Q.5_ ( 0. 5 1.6 3.6*.

(G3-SS-12i N 5,,075; E 34,500 < 0.5 1.0 0.7

G3-SS-333 N 59,075. E 39s,500 < 0.5 0.9 1.8'*

GJ-SS-131 N 5r,70,: E 33,600 < 0.5 0.8 1.2



-I

Grand Junction S~te.tCharacteri|ation Soll Somples

SAMPLE ID LOCATION * DEPTH Ra-226 pCi/q
IN FEET INITIAL FINAM

3-SS-345.. N 59,0;E .34,76 0.5 .. 5.**
-__ss:32 .)N_59, 0I5;_E. 34;.920 < 0.5 17 _3.4,, ... "

GJ-SS-306 N 59,0S5; E 34,025 < 0.5 1.4. E.E*
63_-_--359 N 59,07;.E_3,00 ... ..."5 2.7 .,.4..
G63-S-337 N 59,094; E£34,20O 1.5 2.0 3.1
G3-S5-357 N 59,054; E 34,e00 < 0.5 2.6 .5,2*
GJ-SS-361 N 59,100; E 32,612. -0- 1..
C3-SS- 47 N 5,.10_0; E 32,700 < 0.5 1.2 0.7
63-51-355 N 59,00E 32,600"" < 0.5 5.3 12.6. .
6.3-55- 4 N 59,100; E 22,9C0 < 0.5 1.3 1.e
G6-S3-43Z5 N 59,100; E 33,00b < 0.5 ;,o .OG.-__c 43 N 0;id , E 3. 1 -- ", _ ..... 5
G3-5S-312 N 59,1O; E 33,400 < 0.5 0.9 1.e**
G-3-SS-369 N 59,100; E 33,400 < 0.5 1.3
G3-$S- 93. N 5#,1CO; E 33,500 <"0.5 1.6 17Z .
G3-S3-375 N 51O,100; E 33,500 < 0.5 0.9 . ..e**
G63-33-307 N 51.,100; E 33,600 < 0.5 1.0
Gi-ss-Z.1l N 59,100; E 33,600 1.5-2.01,4 .

S 3-5-.- 42_... N..59,100;. E 33,700 < 0.5 0.7 1.2
GJ-SS-332a N 5i,100; E 33,eoo 1..5. -2.0. 1. 3.62.-
3J-SS-340 N 59,100; E 33,-00 d- 0.5-1.0 1.2 2.4*

.G3-SS-462 N 59,100; E 33,600 < 0.5 0.9 1.4
G3-SS-4c33 N 59,100; E 33,e00__.. 1.0-1..5 0.6_.1.9 ____

_-s_- N 5q, 00; E 33,.00 < 0. 1.3 1._
63-5-173 N 59,100; E 3%,10C 1.5-3.0 3.3 1.9
G3-53--174 N 59,100C; E 3',100 4.5-6.0 2.6 5.2,*
G3-5:-175 .N 59,100; E 34,!MO 7.5-q.0 3.3 2.7
03-S--176 N 59.,100; E 34,1C0 10.5-12.0 56.0 1IE.0-* -7
G3-35-177 N 59,100; E 34,100 13.5-15.0 9231.6 1E563.2..
63-55-17E N 5-,00; E 34,100 16.5-1e.0 903.2 1E-.6.4**
G3-5c-179 N 59,100; E 34,ICO 19.5-2i.0 EE6.5 1713.0•
3-SS--2 ... 59,10. E 34,100 2..5-30.0 10.9 l1.e ....

G3-5--42 N 5-,100; E 3",EO0 14.5-16.0 1704.5 340-.3.*
G3-55-403 rN 5c,100: E 34,200 17.5-15.0 1654.4 3"0E.E6*

%,-33-404 N 59,IO; E 34,E00 20.5-2B.0 6.1 7.5- *86
_GJ.SS-4o5 N 55,100;_E_ 34,2'0 2%.5-25.0 4.0 e.o_*
G3-53--3•6 N 5q,100; E 3,,214 14.5-16.0 1740.5 341.0.*,
J-5S-397 N 59,100; E 34,214 17.5-19.0 IE&2.3 3724.6,*

G3-33-31;93 N 5V,100, E 34,214 EQ..5-E-.O. 7.34 14.7.
N3-55-399 N 59,1CC; E 3,,E14 24.5-21.0 1.6 3.6*.

63-53-400 N 59,100; E 34,214 32.5-3,.0 1.1 2.2*4
GJ-SS-401 N 59,100; E 34,214 35.5-37.0 5.6 3.4
G3-SS-120 N 571100; E 34,300 1.5-3.0 72.6 145.6-*
G3-SS-1te N 59,100; E 34,300 4.5-6.0 6.7 5.6
G3-SS-182 N 59,100; E 34,300 7.5-9.0 1674.6 3349.2.*
G27-SS-183 N" 59,100; E 34,300 10.5-;12.0 1693.4 3386.6•,
GJ-SS-1I4 N 59,100; E 34,300 13.5-`15.0 1776.5 3553.0.*

-' GJ-Ss-IG5 N 59,100; E 34.300 16.5-1e.0 1653.2 3310.4*.
GJ-SS-106 N 59, 100; E 34,300 19.5-21.0 1491.0 29C?3. 6&

Q - 7N-- 1_ N5, 100.; E 34,300 2.2.5-24 4.7 9. *.*
G3-SS-206 N 5, ',0. 1 , 34,500 111.5-16.0 15163.4 3032. E!
GJ-SG-204. N 59, 100; E 34.500 1;7.5-19.0 1060.6 2121.2-1, -l -

GJ-SS-2r5 M 59,I.C-. E 34,500 20. 5-22. 1091.8 2163.6-



I

G-,znid Junction Iite':ýCharacteri2ation Soil Samples

_ SAMFLE ID LOCATION. DEPTH Ra-226 pCl/q
IN FEET INITIAL FINAL

GJ-SS-206 N 59,100; E 34,500 23.5-25.0 3.7 7.0

GJ-SS-207 N 59,100; E 34,,50 26.5-28.0 2.3 4.6**

G3-SS-208 N 59,100; E 34,500 29.5-31.0 1.0 2.0.*

G3-Ss-209 N 59,100; E 34,500 32.5-34.0 1.1 2.2*.
GJ-SS-2-0 N 59,100; E 34,500 3E.5-3-.0 3.. 72..

3-S-o-f9-E 3,,,650 1.5-3.0 .. 6**
Gj-ES-2!2 N 59,100; E 34,650 7.5-9.0 202.7 405.4**

63--S-213 N 5;,100; E 34,650 10.5-12.0 "1543.3 302E6.6=

G3-S--214 N 59,100; E 34,650 13.5-15.0 1703.3" -340&.6**
G3-33-215 N 5-,100; E 34,650 16.5-IE.0" 1714.5 34,=2.0-•*

G.3-6S-216 N 59, 100; ri.3, 6-0 16..5-21.0 .I14,3.3 E--.6-

GZ3-Sc-217 N 5;,ICO; E 34,650 22.5-24.0 " V.c E4.6

6 _-,_. 00 -59IOO-E 34',eO'O"-. <.0. 3 .E**
63-_=S-135 N 5,10O; E 34,500 < 0.5 0.8 1.6

. . .... .. | . . . - _ .. .. .. ..

-3-c-S-114 N 59t100; E 35,000 < 0.5 1.3 1.5

G3-2S-341 N 54,,100; E 35,000 < 0.5 1.1 2.2

03SS-3•3 N 59,100; E 35,000 1.5-2.0_ 13.1.6 263.64*

63-S--117 N 59,100; E 35,100 < 0.5 E.8 23.6

G3-SS- 44 N 59,100; E 35,200 < 0.5 , 1.3 12.5

G3-S--332 N 59,100; E 35,300 < 0.5 (NO, 1.0 o.C'0*
G3-s$-326 N 59,100; E 35,400 -- < 0.5 I.6 3. 6

-N59,105;...E.32,700 < O., .6.6 1.6-*

-3-SS-i2: N 59,107; E 34,1C- 16.5-1 .0 16C4.3 32c.=.6**

GN3-S--33 N 5=,107; E 39",ICS. 1=.5-21.0 1007." 20E 4.'*

03-25-- N 5;,107; E 3-,10S E-2.5-24.00 2.0 3.6

G;-SS- S S 5,N107; E 34,10E 3.5-33.0 1.5 .0

63- - -- ,130;. E 31,10 -- - .5-3.0 17.4 .'&-7.2

G-JSS-1E- N 5-,110; E 34;1CE 4.5-6.0 5.E 6.6

a-3-2S-10 N 5;,t10; E 34,ICS 19.5-2!.0 1365.3 2730.6'*

G3-5--1-1 N 5q,110; E 34,10E 22.5-24.0 1.0 1.5

f3-..--.2 N 5;,110; E 3:.,10- 25.5-27.0 3.e £.4**
G3-3S-1=3 N 5q,110; E 34,109 E-.5-30.0 7.0 14.0-*

GJ-SE-1=4 t. z-.110;- E 3 ,C 3-.5 c.. .3... 53a_.. oO~< 0.5_ 0 ...... S ... . ...-.
~.G.; 3E_912 E. 34,0 < 0.5 0.9 5.G.,--=.,- 3 .;.S _.h'.•;, 12 --; E _3 .._L 2 =.0 < 0.5 0 -5 .. ...* 1.0C :*. ....

G03-52-3E3 N 5;,125; E 33,000 2.0-2.5 2.7 5.4*.

G:-SS-324 N 5,_, 3 3 , 3,.000 <0.5 10,.
G-5S-32O t N 5;,130; E 33,650 < 0.5 1.4 2.6."

'3-2-•s E.-." t. - , 113- E 34"* -5.5'T W i: 1 ". - , .. , ,
0-3-33-2- IF 5=,122; E 34,6!0 17.5-15.0 17=1.5 3-.3.0,,

G3-S-251 N 5";,132; E 34,6!0 20.5-ae.0 15a.9 3157.6.*

G3-SS-252 N 59,132; E 34,650 23.5-25.0 1437.2 2674.4**

G3-SS-253" N 59,132; E 34,650 26.5-2S.0 35.E 71.6-

GJ-SS-254 N 5S,132; E 34,650 29.5-31.0 12.9 25.e
G3-SS-255 N 59,132; E 34,650 32.5-34.0 10.6 20.3

G3-S-236NE59,13.; 6 34,650 35.5-337.0 11.4 V!h.0

GJ-SS-116__N 59, 1•0;_E 33,300 < 0.3 1.4 1.6

GJ-SS-3?"9 N 59,140: E 33, h.0 < 0.5 1.3 2.6% -*

G -_3-_ S .i_ __ ;,l. .. E 33,0 5-. . < . 5._O. 9 0..5

GJ-SS-3EJ ! 59,15':-;E 33,300 < 10.5 2.'. 4. G

GJ-SG-3011 N 5(7,150; E 33,4000 < 0.5 1.0 2.06-

GJ-S-3"jl N 59,1 .j; E 33,710 < 0.5 1.3 2.3

GJ-5 -1,79 111 5 9.1, ; E 31.710 1.0-1.5 0.6 I.Es'



Grand Junction Site Characterization Soil Samples

SAMFLE ID LOCATION DEPTH Ra-226 pCi/o
IN FEET INITIAL FINAl

G3-SS-41sO N 59.150; E 33,710 1.5-2.0 0.9 1.2

,GJ-SS-ASl N 59,150; E 33,710 < 0.5 14.4 32.4

S 63.-ss-4S4 N 5q,150;.:E 33,710 . .. 1..0 0. .3 ..
GJ-SS-164 N 59,150; E 33,900 1.5-3.0 711.6 1423.24*
G3-SS-165 N 59,150;*E 33,900 4.5-6.0 1136.0 2272.0-**

G3-SS-166 N 59,150; E 33,900 10.5-12.0 1513.1 3026.2-*

63-SE-167 N 5i,150; E 33,900 13.5-15.0 1451.4 .

G3-S2-Is N 59,150; E 33,900 16.5-ie.0 1501.2 300-.4**

GJ-SS-169 N 59,150; E 33,500 19.5-21.0 403.8 1207.64*

G3-SS-170 N 59,150; E 23,900 22.5-2-4.0 21.3 42.6&*

ei-SS-171 N 59,150; E 33,900 E5.5-27.0 . 2.4 2.e
63-SS-172 N 5=.,150;, E. 33,500 31.5-33.0 a.& 5 .

c3-SS454N, .5,L.E.L-,5. 6 .. ,-1_5 2.. 4.Et.

G -S=-195 N 5=,15O; E 34,E00 14.5-16.0' 1""9.3 2=5S.6*4

G3-SS-196 N 59,150; E 34,6S0 17.5-19.0 12-a.5 2473.6a*

63-SS-197 N 59,150; E 34,E00 EO.5-22.0 2.q 5._**

G3-SS-19a N 59,150; E 34,E00 23.5-25.0 1.0 2.0**

G3-5S-199 N 59,150; E 34,200 26.5-2•.0 3.2 6.4**
G3-SS-200 N 59,150; E 34,E00 29.5-31.0 3.e 7.6**

.3-ES-2OI N 59,150; E 34,600 32.5-34.0 1.6 3.5

G6-ss--02 N 59,150; E 34,600 -- 37.0-37.5 . 6.6 10.0. .
C- 3-€53-.•2 -N" 59-•,-i50 iE 35,000 I-•. 5-19.0 26.0 52.0**

G3-S=-219 N 5q,150; E 35,000 19.5-E1.0 0.9

GJS3-5-=-=O N 59,150; E 35,000 22.5-24.0 0.9 1.0
G 3- ,.5 - 2 .2 1 _ N E , 1 5 0 ; E _ . O ..0 .. 5 - _ . _ _ ._ .._

N 5z,150;-E 635,200 1.5-3.0 E'.6 2 5-
67-cc-2=7 N 5,.15-; E -5,•0C 4.5-6.0 4.5 5..-

63-5S-222 N 5=,150; E 35,200 7.5-9.0 1.6 3-2-

Gj-S=-2,= N 5;,150; E 325,200 10.5-12.0 2.4 4.E-*
=3-35-20 N 59,150; E 3-5,200 13.5-15.0 O.6 1.

63-5s-231 N 5F,150; E 35,200 16.5-12.0 1.3 2.6--

-N 0 E 35,200 19.5-E1.0 O.E t.2
-- N5,.150; E 35,200_. 21.0-2-.O2..0.... -. 1.e .

C--S=-12 N 5= ,o155; E 3E,600 < 0.5 0.9 B.2

63-sS-133 N 5q,155; E 33,&CO < 0.5 1.1 1.3

63-SS- 57 1N 5;,165; E 33,100 < 0.5 1.5 1.4

,G:-.3-5.-351: E1&;E 3.•&90----.5 0.6 .. 6.'
G..7_S:--I.-5 _._'.59,19-5I-' "6 ,000 ( 0.5 0... 1.. 2..I . ...... . -
0.-3S-63-1 N'59,175; 6 33,100".. (-0.5 1.0 0.

N 50,, E33,000 C 0.5 1. 0e4"

G.-SS-3L9 N 59,120; E 33,400 < C.5 1.3
63-65-12 N 59,175; E 35,300 < 0.5 1.0 3.0**
GZ-SS-330 N 59,105; E 35,4075 < 0.5 1.1 2.6--
GJ-SS-127 N 59,105; E 35,4005 ( 0.5 1.2 3.5
G3-SS-330 N 59,189; E'33,495 <'0.5 0.7 1.4*_. "

GJ-SS-432 N-59, 1 9; E 33,400 <'0.5 1'.0 ...

GJ-SS-,406 N 59,195; E 33,400 0.5-1.0 1.3 2.5

.G-SS-407 N 59,195;_E 33,400 1.5-2.0 0.fl 1.F

"G3-SS-3--7 N 59. 196; E 33,596 1.5-R. 0 06.2 172.4-.
GJ-SS-5.-ý5- N,-59.91 ; E 314,591 0.5-1.0 1.6 3.6
GJ-SS- 90 -- 1 5 0C' 6 32,500 < 0.5 9.7_ 15.6.... /

GJ-SS-I7L N 59.2f)0; C 32,5.5 ( 0.5 2.1 1.6



Grand Junction Si'te Characterization Soil Samples

SAP;FLE ID LOCATION DEPTH Ra-2E6 pCi/Q
IN FEET INITIAL FINAL.

. €-J-.S.-426- -- N 59, 200; E 32'O0..........-3"- - i...T.•- 4 *
G3-SS-426 N 59,200; E 22,600 4.5-6.0 16.5 33.0**
G3-S5-427 N 59,200; E 32,600 .7.5-9.0 1.1 2.2"**
Gi-S5-428 N 59,200; E 32,600 10.5-12.0 0.2 0.4**
G J3-S5-429 N 59,200; E 32,600 14.5-16.0 I.e 3.2**
G-3-S--430_ N 59,;=00; E 32,600 16.0-16.5 1.6 3.2*,o
0G3-SS-110 N 59,200; E 32,700 < 0.5 10.5 16.2 i,,
6 0-3-S6- 7ý9 N 59,2E00; E 32,900 1.5-3.0 10.7 13.1* "
63-'S-'EO N 5;,200; E 32,900 4.5-6.0 630.0 15s0.0**
G3-s2-- e1 N 5=,200; E 2•,9C0 7.5-9.0 7194.o? 15=7..*

ez-s-- 2- N 59,200; E 32,9O5 10.5-12.0 1.6 2.1
e3-2s- s3 N 59, 200; E 32,9C0 13.5-15.0 4.2 E.4'. &I--'

-3-23- 4E4 N 59,2^00; E 32,900 16.5-7E:0 7.3 15.6
G-$-$c- 65 N 59,E00; E 32,.00 19.5-21.0 1.0 P.0,4
Gj-S.- 599. .. N. 59,200; E 32,.900 > 0.5__• 1.2 . 2.0

3--S- 46 N 5=,E200; E 33,100 < 0.5 40.4• E.3
- J-SE-120 N __5_200: E 331, 110 1.5 E_5. 17_0.2..
c-57-S-I1 N 59,2`00; E 33,300 < 0.5 9.0 12.L
0G3-SS-243 N 59,EOO; E 33,300 1.5-3.0 92.5 197.0**
G*--S-244 N 59,2^00; E 33,300 4.5-6.0 22.5 45.0*4
GJ-SS-245 N 5q,200; E 33,300 -.. 7.5-9.0 1.4 2.0
63-SS-246 N 59,200; E 33,300 1-0.5-12.0 0.9 0.6
G 3--SS-247 N 5.9200; E_33.,300 __16.5-16.0 2.e a 2.6 6.

J, G-_SS- 49 N _59-,EO;.E 33,5C0 ( 0.5 1.6 1.3
G3-5S-2E•0 N 5=.,00; E 33,700 1.5-3.0 2121.6 42a.-=2**

N 5.,2C0; E 33,700 4.5-6.0 E1.7.
N 5.,200; E 33,7,C0 7.5-9.0 13:6.5 E=---0.*

G-5=-S--63 N 59,200; E 33,700. 13.5-15.0 1223.3 2466.6*.
-:-Ss-E_64 N 55,=00; E 33,700 16.5-1S.0 1262.7 2525.4**

G-ES-265 N 59,200; E 3-3,700 19.5-21.0 226.4 455.E6*
G-53-26- N 59,=C0; E 33,700 2E.5-24.0 1523.4 2446.e*4
GJ-S-E-2&6 N 5;,200; E 33,700 31.5-,:.0 1.3 1.5

-5--566 N 5.,200; E 33-,,70 3".5-.5 O.S o.e
G6-S--269 N 59,EC0; E 33,700 35.5-36.0 10.2 .11.6

5G3-270 N-•5,200; E 33,6E-00 .o 5.7 1i..,,
G-3-SS-271 N 5m,200; E 33,EC0 4.5-6.0 1259.1 2512..4-
0'--5-272 N 5,E20O; E 33,EC0 7.5-9.0 59.0 11E.0**
03-55-273 N 5q,200; E 33,0E0 10.5-12.0 692.6 1325.2*o
G6-SS-274 N 59,2V0; E 33,600 13.5-15.0 14 13.0 0 -- 6.0'
0-"-=_.-275 N -=,2CO; E 33,eC. 1C • 5-1=.0 1576.9 3!53.e* .

5:-3-FT76 .N 5;,2CC; E 33,E6O 1;.5-21.0 6-V.9.7 1379.404
c-3-5S-277 N 5c;,200; E 33,0C0 22.5-24.O 162.7 355.4.,
03-SS-276 N 59,200; E 33,600 25.5-27.0 1.13 2.3-.
G3-SS-279 N 59,200; E 33,800 28.5-30.0 0.5 1.0'.

-N 5,200;E 33,600 37.0-37.1. 4.7 9 If
3-JSS-306.. N. 59,200; E 35.,200 IN 1120 32.7

CJ-SS-115 N 59,210; E 33,200 < 0.5 3.7 6.3
G3-.;S-119 M 59,2 10; E 33,2-00 2.0-2.3 3.2 6.7

G3-5S-122 .N 57.2I0; r[ 33,.200 I.5-2.0 2.1 5.3
G GJ -S3-130 P 5VP.1; E 33, cl00 < 0.5 14.0 4r0.1
O3-5: 1-U32 N 5 .9.P10.; E 33,200 0.5-1.0 1.4 1.0E
G -3-- 0. _5 , , -;__E_3 __0.', _ v. 5 91.9
G3-•;3-2 Is "',-.2 C 32,6 1.5-3.0 1792.O 31.i"-:.-,.
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Grand Junrction Site &thracterization Soil Samples

SAMPLE 10 LOCATION DEPTH
IN FEET

Ra-226 pCi'/
INITIAL FI NAL

G3-SS-238 N 59,250; E 32,650 4.5-6.0 1757.1 3514.2**

G3-Sc-2Sq N 59,250; E 32,650 7.5-9.0 376.9 757.6**

G3-55-290 N 59,250; E 32,650 10.5-12.0 2.7 3.3*

cj-ss-291 N 59,250; E 32,650 13.5-15.0 1.0 2.0**

63-SS-2=2 N 59,250; E'32,650 16.5-1i.0 5.4 IO.r,

G3-SS-2q3 N 55,250; E_32,650 19.5-21.0 2.7 2.3-

- - 250 43 ,2 1.5-3.o E 4.67

G3J-S- S7 N 59 250; E 33,200 4.5-6.0 111.9 223.S**

G3-SS; Es N 59,250; E-33,200 - 7.5-9.0 112.3 2=4.6**

63-3-- E; N 5, 250; E 43,200 10.5-12.0 157.:.4 315-.6E-

G3-ES- 90 N 55,250; E 33,200 13.5-15.0 -. 4.1 E.2&-

53-i5- 91 N 5=,E50; E 33,200 16.5-I.0 0.7

Gc-i5- 92 N 5=.,50; E 33,200 .... 22.5-27 2.0 0 ......

3-55-15 N 5=,250# E 33,400 1.5-3.0 7.3 5.1

W--SS-15a N 5=,Eso; E 33,400 4.5-6.0 172.3 34.6**

63-55-157 N 5i,250; E 33,400 7.5-9.0 F07.9 415.e**

cz-S-155 N 5,550 ; E 33,400 10.5-12.0 153.0 306.0e

62-53-159 N 5?,250; E 33,4C0 13.5-15.0 2.5 5.0**

GJ-SS-160 N 5.E,50; E 33,400 16.5-16.0 3.1

GJ-SS-161 N 5,2500; E 33,400 19.5-21.0 0.4 0.e*.

GJ-SS-162 N 5V,250; E 33,400 -. 22.5-25.0 0.9 1.8**

_N-SS-.23_'05, -50LE-33,-400 B-5.0-26.5 0.9 1.6

63-55-234 N 5c,250; E 336-00 1.5-3.0 459.1 91a.2,-

i G6-$5-235 N 5=,E50;'E 33.C00 4.5-6.0 720.9 1441.e4*
50; 600 7.5-9.0 E50.0 500.0**

9,5=-v: E 33,600 13.5-15.0 414.0 EzE.O**

N 5=,2!0; E 33 L00 16.5-1E.0 E44.5 16B5.0**

ai-E5-239 N 5-,250; E 33,600 1q.5"21.0 196.0 3S.0*

G3-55-2•O N 59,E50; E 33 ,600 22.5-24.0 1253.7 7E07.I4*4

63-5$-241 N 5=.,20; E 33,600 25.5-27.0 5.1 11.4.

-_ _. _5,F50; E 33.60CO .2.5-30.0 E.7 6.2

G6-SS- 71 N 5c,300; E 3E,600 1.5-3.0 71t.6 1423.2q*

GC-25- 72 N 5,3C0;- E 32,600 4.5-6.0 2=C5=9.1 441-.Eu*

C-:=- 73 N 5,300; E 32,600 7.5-5.0 47.7 55.22

63-2- 74 N 5;,300; E 2,L00 10.5-12.0 0.5 0.5 -

-3-55-75 N 59,3C0; E 3E,600 13%5-15.0 1.6 2.2

03-55- 76 N 5V,300; E 3E,6CO 16.5-16.0 0.9 1.4

CZ5S - 77 N 5;,300; E 32.6CC 15.5-21.0 -1.e 1.3

GJ3-s5- 7" N 55,300; E 32.6C0 21.0 Sanp le We 1t tc t ow fo-

Z: 5-IC. N 5;,3C0; E 321,C *- 0.5 67. 63. 0
-C E 32,70 1,5-3.0 151.6 303.6'.

03-55- 32 N 59,3C0; E 32,700 4.5-6.0 161.1 322.2,-

GJ-S5- 33 N 59,300; E 32,700 7.5-9.0 127.3 25,4.6.,

G3-53- 34 N 59,300; E 32,700 10.5-12.0 14.e.6 6 ý7.2-,

GJ-3S- 35 N 59,300; E 32.700 13.5-15.0 94.9 109.8•,

GJ-SS- 36 N 59.300; E 32,700 16.5-18.0 71.9 118.6

GJ-SS- 37 N 59.300; E 32,700 19..5-21.0 1.5 3.7

G3-.1- 30 N 59,300; E 3 ,700 22.5-24.0 0.6 0.7

G3--SS- 39 N 59.3C,); E 32,700 25.5-27.0 1.8 P.7

G - N0 5,30; E 32,700 .20.5-30.0 1.2 1.7

GJ St--3C43 N 07,300; E 32.f00 f 0.5 .1.4 1.5

.J'-SS-40cG N 5.,306; E 32.800) 1.5-3.0) 30.7 l't,-

03-S5-4G1 N 5i,.V ,': E 32. 000 4.*6.5- ) 1 D09 .O 9.1,,-

:D

Anz 1

P"
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Grand junction Site Character1iation Soil Samples

Ra-226 pCi/Q
INITIAL FINAL

SAMPLE ID LOCATION DEPTH
IN FEET

G3-SS-490 N 59,300;
G3-SS-491 N 59,300;
G3-SS-492 N 59,300%
63-SS-453 N 59,300;
G3-ss- 51 N 59,300;
G3-SS- 52 N 59,300;
G3-SS- 53' N 59,300;
G3-SS- 54 N 59,300;
Gj-SS- 55 N 59,300;
63-S=- 56 N 5=93000;
63-SE- 57 N 59,300;

3SES- 5B N 5V,300;
a;-SE- 59 N 59?,300;
Gc-S'- 60 N 5=,300;
G3-Ss- k1 N 59,300;
GJ-SS- 62 N 59,300;
G3-SS- 63 N 5c;,300;
GJ-SE- 64 N 5=,300;

* GJ-SS- 65 N 59;,300;
G3-SS- 66 N 5:;,300;
GJ-SS- 67 N 51;,300;
GJ-SS- 6= N 506,300;
G3-SS- 69 N 5q,,300;

~J G3ss- 70 N 5ý,3-00;

6.G-'S-501C N 5,350,
*63-E5.-50_. N 59,350;
GJ-SS- 21 N. 5,,3_0;
GJ-ES- 21 N 59,350;

63-SE- 22 N 59,-53;
G3-SS-502 N 59,35.3;

GS-SS- 2• N 5-,.50;
03-S-- 25 N 5q,35E;
G3-S-- 24 N 5;,350;
Gc-SS- Z57 N 5",350;
GJ-SS- 2-6 N 5-,50 ;
G-SEB- 27 N 5=,350;

GJ-SS- N 5E,....

63-SE-.-3 ,2 N 59, LC.O;
72-1S-E21 N 5=,.C30;

C-J-SS-262 N 5•, C0O ;
G3-SS-EE3 N 59,400;
G3-55-265 N 59,400;
GJ-SS-24S N 59,400;
GJ-SS-2S5 N 55,400;

Glz S=-246 N 59,490; IGJ•--ss- ... .. 9 . . _

G53-5-503 N 59,500; I

GJ-55-50- *N 59,500; 1

G3-Ss- 11 N 597,5,)o; I
G3-S3- 12 N 5Q,5,00;
GJ-SS-" 13 N 5` ,50'; 1
GJ-SZ- 11, N 57,500; C
GJ-SS- 15 N 59,50,';

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
EE
E

E
E.

32,600 7.5-q.0 212e. 437.6**
32,600 10.5-12.0 159.9 319.GMU
32,600 13.5-15.0 272.1 544.2%o

32,E00 16.0-12.0 1761.4 3522. .....
32,e16 1.5-3.0 144.7 2SS.4"*
32,e16 4.5-6.0 157.e 315.6m*

32,e16 7.5-9.0 164.7 329.4*

32,616 10.5-12.0 133.2 266.4**
32,e16 13.5-15.0 1e9.2 376.4**
32,216 16.5-1e.0 1475.4 2s50.s4 "

32,51s 19.5-21.0. . 1.5 1.2

32,E16 EE.5-24.0 E 2.02 .

32,E*6 25.5-B7;0 1.1" 2.2-*

32,616 ES.5-30.0" 1.3 2.6"*

3a,6l6 3!.5-33.0 0.9 3.0
-3,000 1.5-3.0 76.9 116E.
33,000 4.5-6.0 129.0 25S.0**

33,C0O 7.5-9.0 152.7 305.4."
33,0C0 10.5-12.0 1e1.3 362.6
33,000" 13.5-15.0 12=.6 25.24-

33,000 -. 16.5-IE.0 191.7 383.4X4
33,0C0 1=.5-20.0 2.3 4.9
33,000 22.5-24.0 1.6 1.2
%3,o0o 2.._-300

-,60 1.95-3.0 127.5 a55.0,0

15,=.5 317.0- C

fd
#D.,

32,650 10.5-12.0 17.4 20. -2E &:0I. o. 0F7,i.5!- . .....

%d 4.5-6.0 175.1 350.244
32,6&0 7.5-S.0 ._5.4 306.E•

32,660 10.5-1E.O 150.3
31,660 1:.5-15.0 120.5 241.044 29-c

32,660 16.5-1a.0 61.2 109.6
32,66L0 1.5-21.0 3.3 6.E
32,660 22.5-24.0 1.4 3.6
32,660 25.5-27.0 0.5 1.3
32,660 2•.5- 0.0. _2.2 ... .. 9.. . .. ..

3p,550 < O.5 16.2 3".4.
32,qC0 1.5-3.0 '.I.5 903.0"*

32,E00 4.5-6.0 1.1 9 .2..

32,900. 7.5-9.0 1.0 2.0-

32,900 13.5-15.0 1.5 3.0""

32,900 16.5-10.0 1.1 2.2,

32,900-.... 10.-5 19.0 1.3 t.0
3,-,9oo . . - .5 .. .... . ... .. . ..

32,600 1.5-3.0 15.5 10.9'

32,600 . 4.5-6.0 5.5 6.7* -'

32,625 1.5-3.0 2239. 0 51.0

3..,625 11.5-6.0 228.3 t,56.

32625 7.5-9.0 1142.2 20.,l4. 7 -q-t

32,62'i 10.5-12.0 223.0 ItS,6.0 Qj

3-,625 13.5 145.0 103.5 217. 0.,.



- o

so-ar',d lji, c t i an "1 t.e" Character i at icr, Soni -Sa;,na1s

"" SAMPFLE ID LOCATION. DEPTH Ra-226 PCi/Q
IN FEET INITIAL F INLA.

G3-SS- 16 N 59,500; E 32,625 16.5-16.0 134.7 269.14*
G3-SS- 17 N 59,500; E 32,625 19.5-20.0 0.7 1.4,4*,

.G3-SS- 16 N 59,500; E .32,625 25.5-27.0 0.7 1.2 2 '

GJ-SS- 19 N 59,500; E 32,625 22.5-24.0 0.4 0.7

G3-SS- 20 N 59,500; "E 32,625 27.7-27.7 1.3 2.3

GJZSt4= 6"N 59,500; E 33,900' 1 1"5=3F. 0 1069.2 2 138. 4 77
GJ-$=--407 N 5q,500; E 3"3 ,9C0 4.5-6.0 991.e 1523.64*"
03-E5-4C0 N 59,500; E 33,500 7.5-9.0 3-5..3 71e.6**
G.S-•5-•09 N 5=,500; E 33.900 10.5-12.0 33 S .7 677.4*

N 5.7,500; E 33,.00 13.5-15.0 '42.9 ES5.6'*
Gj-Sz-4:1 N 5.,500; E 33,100 1.5-12E.0 .526.5 1173•0do3- -•I ; == 7.=:: " ,.- ' 173.C

'-.,-41-, N 5,z'500; E 32,,00 1S.5-21.0 709.0 I1.tE*, /- .

G.-S.S-u12 N 5=.500i E 33,.1CC0 22.5-24:.0 7=-6:0 152. 0.4

63--.-414 N 5-,5Cc; E 332,500 E5.5-.27.0 22.3 44.6"+*
03-S--415 N 5,=.500; E 3t.900 2=.=-'". 1E.6
,C-3-SS-O', N 5=,500; E 33,900 36.5-3.0 2.7 5.4*
GJ-SS-417 N 5q,500; E 33,q.00 34.5-37.0 E.1 16.24*

G3-SS-41E N 5=,500; E 33,V00 37.0-37.25 4.2 a.
GJ-54-q4- N 5q,500; E 35,700 1.5-6.0 27.4

/G-c:-S-4.7 N 54,500; E 35,700 4.5-6.0 13.2

03-55-•476 N 5C.500; E 35.,7C -, 7.5-9.0 15.9 3,-.e-,

63-5S-4;7 N 5;,502; E 35,677 1--4.5-16.0 2-1.0 14. 6
-3-SS--'='- N 5,505 E 35,&2 _.,5-1.. 6.4 7.6w

03-5-4.- N 5=,505; E 35,673 1.5-3.0 11.01 1.7
C3.-5=-4-3- N 5=,505: E 35,672 _..- 1.6.244

G.6-56-435 'N 5;.505; E 35,673 7.5-5.0 2.0 o 6;.0.-
-S5==_-t3 N 59,05=I1 0E; E 35.672 10?.S-12.0 14,. & 17.E-- 133T 7

03-25-==35 N 59.505; E 35.673 13.5-15.0 46.0 EO.04

Gi-SE-4136 N 5=,505; E 35,673 16.5-12.0 10.1 E 0. 2 -
* 364N9,C5 E3567 1.5-21.0 ___CS.O .0

U3--5-137 N 5=,600; E 32,550 < 0.5 12.0 5 2.O
3-_-55-334 N 5-,60C; E 3E,550 < 0.5 7.6 9,.F/

s s- 12-9.4.• N 5=.7600.% E 22.5 00. t.3 E . .-- :

C-5-S-S4 N4 5=.,600; E Z50CO 1.5-3.0 4..6k:
N 5.,600; E 33,-00 4.5-6.0 13.0 15.E2

3-5--2c. 6 N 5=,600; E 3.5,310C 7.5-q.0 11.5 14.0."
c0- -S-297 N 5;.6^10; E 3-,300 10.5-12.0 17.0 EO.7.
G6----292 N 5;,600; E 35 13C 0 13.5-15.0 2.2 4.4-. ,

c-$5-299 N 51;,600; E 35,3S 0 16.5-1S.0 6.2 12.4-.
02-S-300 N 59,600; E 35o.3'0 19.5-a1.0 9.4 12.E2..

GJ-ES-301 N 5•;•O0; E 35,t-0 2B.5-24.0 .3.5 7.0,.

G6-SS-302 N 5-.600; E 35,300 E5.5-27.0 1.6 1.6
.03--5--303__N_ .59_,600; _E .35,300 __..,E.,5-3• 0.oI• ..... 6'..• .. •

G3-SS- I N 59.650; E 32,650 1.5-3.0 143.7 -. 7. -

G3-SS- 2 N 59.6n0; E 32,650. 4.5-6.0 109.5 379.0,.
G3-SS- 3 N 59,650; E 32,650 7.5-9.0 171.3 I31s2.61,*

GJ-SS- 4 41 59,650; E 32,650 10.5-12.0 176.6 .353.P.,
GJ-SS- 5 N 59,650; E 32,650 13.5-15.0 5S9.6 1179.P.w :26

G3-SS- 6 N 59,650; E 32,600 16.5-18.0 417.0 835.6w,
GY.-GS- 7 N 59,650; E 3R.650 19.5-20.0 1.4 2.9

i Gi-SS- 0 N 59.6:'L0; E "2.650 P1.5-22.0 5.0 1,.3
j G_-Sj- 9 N 5';,65O; E 3i-.Z65,) 23.5-2i.0 1.5 P.1

G. -_._.5-_1'_, _.N 5.5 , ,; CE 32, ,) ........... 1.n.00 0,.



Grand 3unc jonSt"te Characterization Soil Samples

SAM1FLE ID LOCATION DEPTH Ra-226 pCi/Q
IN FEET INITIAL FINAL

GJ-SS-3C7. N 5q,700; E 321950 IN H20 0.6 .2.•.

"G3-SS-100 N 59,700; E 33,300 1.5-3.0 1077.3 2154.64*
cG--cS-101 N 59,700; E 33,300 4'.5-6.0 121.8 2 6 4

G3-S=- -0E N 59,700; E 33,300 7.5-9.0 95.6 12e3.0

GJ-SS-103 N 59,700; E 33,300 10.5-12.0 141.6 263.2*;

Gi-SS-I04 N 59,700; E 33,300 13.5-15.0 539.0 107..0**
63-SE-io5 N 55,700; *E 33,300 16.5-i.0 E.0 21.4
G;-SS-106 N 54,700; E 33,3-00 19.5-21.0 2.9 3.2

-. G-5$-SS-007 N 7,700; E 33,!3'C 21.0-E2.5 4.e 5.0G S" E t 1' 0 E 33,.-c.02. -E . 1.0
.- $_6-3 2 N 5=9,Ee; E 3',55- < 0.5 2•.1

.- =-S-374 "N 5 9 ,EO: E 3M2,3 < 0.5 .
C. 5s,-1 -" N 55,60C0; E3 ,500 1.5- o.0 2&6.7 -.
Cr-s-1-; 5 E %,0 0,; E 3- 5C0 4.5-6.0 F797.6

N' 5:,E20; E 3.,500 7.9-..0 2 34---.4 •.E**

0--S5-I'I N 5',E600; E 34,500 10.5-12.0 .251.7 503.4*a
3-$S-1L2 N 59,S-00; E 3-4,500 13.5-15.0 214.7 4F--.4*

Gj-53-143 'N 55,.60; E 34,500 16.5-I1.0 192.e 3_-5.6**
G3-SS-144 N 5,E2.0; E 34,500 19.5-21.0 2.=5.5 57..0•*
G-SS-145 4. 54,,E00; E 34,500 22.5-=4.0 24•.3 4A6.644

GJ-SE-146 N 5S,_-`0; E 34,500 -. E5.5-2-7.0 27'-:.3 474.6-, 2 I

GZ-SS-147 N 55,600: E 34,500 2-B.5-30.0 272.5 5"5.

GCJ-SE--LE N 55,200; E 34,5C0 31.5-33.0 207.0 414.0#0

c--5=-I"- N 58, ., ; S E ",530 34.5-T6.0 E-26.9 5.-7.E4#

c-_€5-15: N 5:,00: E 3"-,!00 37.5-3q.0 I 1-.7 3-=.L-"

C-'!-=- 151 14 5.,-':X E 3 3, 5CO 4. 5 -46.0 1536.€. ; 3.-.

C-_=-l=a N 5E,- E%; 2 !I,'-0 4W.5-51. 0 2.0 .O

G3-sS-153 N 59,00; E 3Z4,500 54.5-56.0 1.3 2.6,

03-E-3-15- . N 5t9,S.;00 E 34,500 57.5-57.e 3.4 5.1

03-M2B-4-- N 59,EC0 E 3Q,50 CouP. 234 .6

E 3- 4- 'Sz5 1 t., 5;, 9•'wO E 36, 0, 0< 0.5 • 3. 6 7. -4

C3-J-B-471 N 59qC0; E 3-,L0 1.5--3.0 6.1 12.=.-
G---55-472 N 5Nq00 E 36.,CO 4.5-6.0 . .1 O.B6
a-2-SS-473 N 5;,900; E 36,4_0 7.5-9.0 1.3 1.0

.N 59C0; E 3-,400 12.5-15.0 1.2 3.6*
• -N 6C,00; E 36,00 < 0.5 5. 71.5.;

Gj-2-2-475 N 60,0C0; E 36,CC0 1.5-3.0 2.2 4..f*

G;-S_5-476 N 60,000; E 3i,000 4.5-6.0 0.9 .E15

0-S=--477 tN 60,00'; E 3-;6,C30 7.5-9.0 1.2 2 . L.

.. S--- _N 60,C:0; E.36,000 10.5-12.0 2.3 4.6-*

G.-SS5 -4,5 N 60,10C; E 35,600 ( 0.5 5.5 11.064.

P3-53-456 N 60,100; E 35,600 1.5-3.0 4.6 9.2-,

GJ-5S-457 N 60,100; E 35,600 Z.5-6.0 30.7 41.4M

G3-SS-456 N 60,100; E 35,600 •7.5-9.0 122.7 245.4*,
G3-SS-459 N 60,100; E 35,600 10.5-12.0 15.3 30.6,,

GJ-$G-'160 N 60,1C0; E 35,600 13.5-15.0 99.7 199.4.t

O3-S3-461 N 60,100; E 35,600 .16.0-10.0 37.o 74."./#

G7-SG-462 M 60,100; E 35,600 19.5-a1.0 2.0 4.0;.

G3-SS-'63 W 60,100; E 35,600 22.5-214.0 1.0 !.Ow

03-S3-464 N6, I00; E. 3"3,600. P..5"5-27.0 0.',. 0.0.

G1-:3S--,,5 'I *. - P.ro); E 34 ,,1 . .. ,- 6-.•N 1 I .
GJ--r--4405 N 6,.;ýO; E 3i.t,, o0 1.5-3.0 1.60. El 1

G --SS-4, .N 6"),r',? E 3t.,, ,a)0, 0.5-j.0 0.5 1 .0



.- Gr-nd 3unc.ion SIte Characteri:ation Soil Sampler

Jj SAMPLE ID LOCATION DEPT1I Ra-226 pCiio
IN FEET It41TIAL FINAl.4.

J3-55-467 N 60,200; E 36,400 7.5-9.0 1.3 0.7

GJ-S5-468 N 60, 20C;'E 36,400 10.5-12.0 0.6 1.2*,:

GJ-SS-A69 N 60,200; E 36,400 13.5-15.0 0.3 0.64*

63-SS-470 N 60,200; E 36,400 . 16.5-17.0 2.5 5.0,,

63-SS-446 N 6, 300; E 35,e00 1.5-3.0 3.1 6.2**
GJ-SS-447 N 60,300; E 35,e00 4.5-6.0 1.3 2.&6*

C-3-SS-442 e N 60,300; E 35,e00 C.5-10.0 0.9 I.E*
S3-SS-449 N 60,300; E 35,S00 10.5-12.0 Sample WeiQht to'Lca for Anal,,

63-Sc-450 N 60,300; E 35,600 13.5-15.0 0.9 I.S,

t -3.0 .C;I x 4.5 .0

03-SS-3S0 N 60,400; E '31, SC00 .4.5-6.0 . 1.1 4.2.*

0:-S=-3-51 N 60,400; E 35,300 7.5-=.O0 2.e 4.5

Gi-ss-35a2 N 60,400; E 3 5,2"00 0.5-'0 1. 2.

S__S-__5 3 N 60,"00; E 35,30C'0 13.5-15.0' -a-le iJicht t6 1.- f -

:-Ss-4'4-0 N 60.,00; E 35S1Eo f'. 3-=37

63-S-441 N 60,700; E 325,00 4.5-6.0 1.5

G3-SS-4L2 N 60,7CC; E 35,S00 7.5-'..0 0.6 1.6'-

03-SS-44.3 N 60,7CC; E 35,eco 10.5-12.0 T0.4 0. L

63-SS-444 N 60,700; E 35,ECO 13.5-15.0 1.4 2.E-,

03-JSS-445 N 60,7C0; E 35,eC0 16.5-15.0 2.4.

63-55- N ok, r. nE 3 0 ,,c .-1.0 H.c ,.17

G--SS-3S4 N u-.kr. n ; E 33.,200 I-IN W O 0.7 1.4*

C-J-SS-3 1 N urknwnr.;' 33,400 IN P-20 0.6 1. 2-,

Gi 6-s5-3ý3 N unkn:wn; 6 33,6Co IN1. H a610 1 .f4 2.-

GZS--- , N u k-,w-;6 E mz.,2:0 I; :E. 0.7 I.4*'.

•2-Ms-5-c.5 N urkr.w,; E 344,400 IN h.50 1.3 2.6-,

C-55-3-5 N ur.kn-n: E .35,C00 I," 0.7 1.41,

Z3-5s--90 N ur.knwn; E 35,3C0 IN HE' 1.3 R.6**
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MORRISON-KNUDSEN ENGINEERS, INC.
A UORRISON•-MPUbN COUPAUT
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UMTRA PROJECT

INTER-OFFICE CORRESPONDENCE

TO: J. G. Oldham
Attention: J. E. Williams

LOCATION: IWF - Boise

SUBJECT: UMTRA Project - 6RJ
Quantity of Contaminated

Materials

DATE: - 15 January 1988
DOC. No.: 5025-GRJ-I-0l-01565-O0
FROM: T, R. Wathen

LOCATION: San Francisco, CA

We have reviewed the five correspoqqoences attached to Mr. J. R. Anderson's letter
dated November 2, 1987. Although some of the information Is inconsistent, we will
utilize the information contained in the latest correspondence. We realize that the
total VP quantity is the UNC's "predicted" quantity; however, we will use it as our
design basis.

Pond 3 Quantijt as of August 7. 1987

Using the topo map (dated February 1985) furnished by Jacobs, the Bendix Report and
the additional rediological data we obtained, the total quantity of contaminated
material is 313,300 c.y.

Calculations based on UNC field survey dated August 7, 1987 indicates that
209,000 c.y. was deposited from February 1985 to August 7, 1987. The total quantity
in Pond 3 (August 7, 1987) a 522,300 c.y.

Sunmnary - Contaminated Materials Volume

I

Main Pile
Mill Yard
Along River Bank
Pond 1
Pond 2
Pond 3 (MKE Calc. from 1985 topo map)
Pond 3 (UNC Calc. from 1985 to Aug. 1987)
UNC prediction of remaining VP (complete 1st quarter, 1992)
VP from DOE compound (1989-1990 schedule)

2,441,900
30,800
33,800
9,600

11,800
313,300
209,000
910,000
100.000

4.060.200

c.y.
c.y.
€..Y.
C.y.
C .y.
C..y.
C..y.
C.y.
c..y.
c.y.

Tests on the vicinity property 'materials indicate that the contaminated level is very
low and the permeability is in the order of 1 x 10-cm/sec. In order to take full
advantage of these, properties, -these materials will be placed at the top of the
tailings embankment.

464BU/0l 3W



IOC to: J. 6. Oldham 5025-6RJ-1-01-01565-00
;ubject: UI4RA Project - GRJ 15 January 1988

Quantity of Contaminated Page 2
Nater1al

At present, the construction schedule indicates that excavation of the main tailings
pile will be.comaleted by mid-1992 and excavation of the ponds (including VP
materials) will foIlow. At that time UNC would have deposited all the VP materials

(including 100,000 c.y. from DOE compound) In the ponds area (VP complete by first
quarter of 1992). Our Phase II contract document will reflect the above conditions.

T. R. Wathen

TRW/JL/bd

4648U/O135U
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Table 11. Equations for estimating i-hr values in Colorado with tatmical parameters for each equadon ..

¶
&

Region of applicability* Equation

South Platte, Republican, Y: 0.218 + 0.709[(X,)(X1/X2)]
Arkansas, and Cimarron River Yo = 1.897 + 0.439[(XOMX&XJ)]
Basins (1) - 0.008Z

San Juan, Upper Rio Grande, Y= 0.011 + 0.942[(X,)(X1,Xs)]
Upper Colorado, and Gunnison Yloo = 0.494 + 0.755[(X)(X3lX,)]
River Basins and Green River
Basin below cqnfluence with the
Yampa River (2)

e~rmA Jjj&#;o,i AreA.

Yampa and Green River Basins
above confluence of Green and
Yampa Rivers (3)

Y& = 0.019 + 0.7 11 [(X1)(X,IX2)]
+ O.001Z

Yin=- 0.338 + 0.670((X,)(X3/X)]
+ 0.001z

Y2 = 0.028 + 0.B90[(X 1,X1IX 2)J
Y,• =: 0.671 + 0.757[(X.)(X/X,]

- 0.003Z

North Platte (4)

* Numbers in parentheses refer to geographic regions shown in figure 19.:

List of variables
Y= 2-yr 1-hr estimated value
Y=10 100-yr 1-hr estimated value
X,= 2-yr 6-hr value from precipitation-frequency maps
X= 2-yr 24-hr value from precipitation-frequency maps

= 100-yr 6-hr value from precipitation-frequency maps
X - 100-yr 24-hr value from precipitation-frequency maps
Z = point elevation in hundreds of feet

Table 12. Adjustment tactors to obtain u-mdn etmates
from -•hr values

Duration (min)
Ratio to 1-hr

5
0.29

10
0.45

15
0.57

30
0.79

(Adopted from U.S. Weather Bureau Technical Paper No. 40,
1961.)
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Table 6.1.--General-storm PM computations for the Colorado River and Great
basin

Drainage CA•,W P,,,vo.r ,~paorAI .:.Jc. el 524o Area /0,,s 4,j I m12 (km2)

Latitude ý38's4'4/ Longitude _h of basin center l a,

mouth

S tep Duration (hrs)
6 12 18 24 48 72

A. Convergence PEP

1. Drainage average value from
one of figures 2.5 to 2.16 ,2.5_in. (#)

2. Reduction for barrier-
elevation [fig..2.181 1O_ 2

3. Barrier-elevatiou reduced
PM? [step 1 X step 2] LO in. (9$)

4. Durational variation
[figs. 2.25 to 2.27
and table 2.7].

5. Convergence PHI for indicated
durations [steps 3 X 41

6. Incremental 10 mn2 (26 k=2)
PH? [successive subtraction
in step 51

7. Areal reduction (select from
figs. 2.28 and 2.29]

8. Areally reduced PH? [step 6 X
step 71

9. Drainage average M. (accumulated
values of step 8]

B. Orographic h1P

70 17 #4 w/o' A_ 120 2

i5 4.4 V~ SO 5.7- 6.0 in. (yg)'

SAS 0. 03 0~3 0.7 0.3 in. (y4

00/00 /go/0 eoo /go 1.10%

1. Drainage average orographic index from figure 3.l1a to d. 3.0 in. (#)

2. Areal reduction [figure 3.201 LOOZ

3. Adjustment for month [one of
figs. 3.12 to 3.17] /01 Z

4. Areally and seasonally adjusted
P.M? [steps 1 X 2 X 31 ..0.in. (gd)

5. Durational variation (table
3.q) 30 57 to /00 ,S7 LOS

6. Orographic PHF for given dur-
ations [steps A X 51 0.1 1.7 2.14 .0 4.7 C6 in. ()

C. Total PH?

1. Add steps A9 and B6 Ak.• _ 7.1 1.0 , -, in. (I- )
2. P11 for other durations from smooth curve fitted to plot of computed data.

3. Comparison vith local-stor= P.V (see sec. 6.3).
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Table 6.l.--General-storm Pk2 computations for the Colorado River and Great
basin

Drainage Am 2 ea2)

Latitude 3d "$4 %'M Longitude __of basin center 1Pe*Ao'~w

Step
Konth Aua-

Duration Mhrs)
6 12 18 .24 48 72

A. Convergence rflu

1. Drainage average value from
one of figures 2.5 to 2.16 /0__n. (i)

2. Reduction for barrier-
elevation [fig..2.18] 4o z

3. Barrier-elevation reduced
PUP [step 1 X step 21 5.4 in. (•)

4. Durational variation
(figs. 2.25 to 2.27
and table 2.71. 70_O

-5. Convergence P11 for indicated
durations [steps 3 X 41 3.8 A

6. Incremental 10 mi2 (26 ki 2 )
PIC [successive subtraction
in step 51 3.1 0

7. Arnal reduction [select from
figs. 2.28 and 2.291 14

8. Areally reduced PHP [step 6 X
step 71 ._3.?_*

9. Drainage average Ml [accumulated
values of step 81 3.9

B. Orographic hfT

1. Drainage average orographic index from f:

2. Areal reduction [figure 3.201 L."o

3. Adjustment for month [one of

.7 S.I Z. &2. 6- in. (6)

0. L 0.103 in .(4

/00 /do /0o0 /ad z

0.4 al 03.1 0.3 in. (y)

.7 V. $4S A.2 ks in.9A

Lgure 3. lla to d. L.o in.(~

figs. 3.12 to 3.171 /0.%

4. Areally and seasonally adjusted
PMI [steps 1 X 2 X 31 i.On. (94)

5. Durational variation [table
3.q] .3 S7 89 /00 147 If$..

6. Orographic P!H for given dur-

ations (steps 4 1 5] 1.7 2.4 3.0 4.7 SA in. (,d)

C. Total Pta

1. Add steps A9 and 16 4'7 1.4. 7,S I. 0.1 iZ.J in. (- )

2. FM for other durations from smooth curve fitted to plot of computed data.

3. Comparison vith local-storm PFM (see sec. 6.3).
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Table 6.1.-General-storm PFM computations for the Colorado River and Great
basin

Drainage Chneq g ,Re.p i,.Ixe ptpk/ /Je Elsilo Area /el, dAj / m12 0= 2)

Latitude ,S•A".1'A Longitude _-- of basin center ood.ao'W

Hmoth '5',prhw,

S tep Duratin '(hrs)
6 12 18 .24 48 72

A. Convergence PH?

1. Drainage average value from
one of figures 2.5 to 2.16 /3._in. (9)

2. Reduction for barrier-
elevation (fig. 2.181 4O 2

3. Barrier-elevation reduced
PM? [step 1 X step 21 1.3 in. (76)

4. Durational variation
(figs. 2.25 to 2.27
and table 2.71.

-5. Convergence PH? for indicated
durations [steps 3 X 41

6. Incremental 10 m12 (26 ki 2 )
PH? [successive subtraction
in step 51

7. Areal reduction (select from
.figs. 2.28 and 2.291

8. Areafly reduced PH? [step 6 X
step 71 ,

9. Drainage average MPH (acculaLtad
values of step 8]

B. Orographic •hT

70 ~7~L/to //4 1.20

3.7 *.6 $0 $3 &. '(C in. (604

00/00 /00 /go /g os /0

3.7 'o.f_ 0.403 A.7 0._ in. (#)

3.7 °._ o S.3 .9.0 AAA in.

1. Drainage average orographic index from figure 3.11a to d. 3__0 in. (0)

2. Areal reduction (figure 3.201 /00 Z

3. Adjustment for mouth [one of
figs. 3.12 to 3.171 2-0Z

4. Areally and seasonally adjusted
PHY [steps I X 2 1 31 3O . (i )

5. Durational variation (table
3.q) ;o 27 IV fa0 /57 1&t%

6. Orographic PMP for given dur-
ations [steps 4X 51 J- 2. 4 3..7 9.4 in. (&)

C. Total PMF

1. Add steps A9 and 6 4.- 9.3 74 1.3_ ,7 s.2.0 in. (9)

2. "PH? for other durations from smooth curve fitted to plot of computed data.

3. Comparison with local-storm PH? (see sec. 6.31.
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Table 6.1.--General-storm PEP computations for the Colorado River and Great
basin

Drainage 4,I,-,, Rt•,io.t P;.hJ.%1 sl •at# Area I.s / m12 (k 2)

Latitude "3Jf'S4c•V', Longitude _ of basin center olao o'Wv

Mouith OcJ~Lef
Duration (hrs)

6 12 18 .24 48 72
step

A. Convergence ?PM

1. Drainage average value from
one of figures 2.5 to 2.16 /,.3_in. (Y)

2. Reduction for barrier-
elevation (fig. .2.181 4w_2

3. Barrier-elevation reduced
PMP (step 1 X step 21 j.Lin. - 0

4. Duratianal variation
[figs. 2.25 to 2.27
and table 2.73.

-5. Convergence P)E for indicated
durations [steps 3 X 43

6. Incremental 10 m12 (26 k=2)
PIM [successive subtraction
in step 51

7. Areal reduction (select from
figs. 2.28 and 2.291

8. Areally reduced flP [step 6 X
step 71

9. Drainage average M. [accumulat.d
values of step 8B

B. Orographic k

0 ft 91 00 /d /2 3 Z

3.3 & 4.oD 9 S.7. A#00 in.~

1. Drainage average orographic index from figure 3.11a to d. 3.0in.(0)

2. Aeal, reduction [figure 3.201]1_0 Z

3. Adjustment for month [one of
figs. 3.12 to 3.171 V-2

4. Areally and seasonally adjusted
M [steps 1 X 2 X 31 !._Li.n= (9&)

5. Durational variation [table
3.q) t~7 Af /#a 497 /fts z

6. Orographic PMY for given dur-
ations [steps 41 51 0•1 0_.•._ _A.tA r._'_ 4 in. (9)

C. Total PM

1. Add steps A9 and B6 42 41 7 LAý5i'/.0 In- (V6)
2. PMP for other durations from smooth curve fitted to plot of computed data.

3. Comparison with local-storm PM? (see sec. 6.3).



Project
Feature
Item

152

MORRISON-KNUDSEN ENGINEERS, INC.

14411 -a 10 t,,rAMS.,4,

Sheet I.Z
Contract No. , File No.
Designed.- Wu/L Date #//,P/"-
Checked 9 Date

HMR A0. 41
Table 6.3A.-Local-storm PHP computation, Colorado River, Great Basin and

California drainages. For drainage average depth Pie. Go t6
table 6.3B if areal variation is required.

Drainage c,•,e,,1 P ri.', T;:,osil /.Je Aria Ass / ,, 2 (k=2)
Latitude - °4-4'A/ Longitude /Or,'W Minimum Elevation sz6o ft (m)

Steps correspond to those in sec. 6.3A.

1. Average 1-hr 1-mi2 (2.6-km 2) PMP fordrainage [fig. 4.5].

2. a. Reduction for elevation. (No adjustment
for elevations up to 5,000 feet (1,524 m):
5Z decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)].

b. Multiply step 1 by step 2a.

3. Average 6/1-hr ratio for drainage [fig. 4.7]0

1.o in. (54)

qg.7 %

7.9 in. ()

4. Durational variation
for 6/1-hr ratio of
step 3 [table 4.4].

5. 1-mi-2 (2.6-kin2) PEP for
indicated durations
(step 2b X step 4].

6. Areal reduction
(fig. 4.91.

7. Areal reduced PIP
[steps 5 X 6].

8. Incremental PH?
[successive subtraction
in step 7].

Duration (hr)
I/4 12 3/4 1 2 3 4 5 6

74. q1 IS /0o /,/A5 Ile / /20

5.8 _Z. 0 • 7.f87 9* 1 z 93 J?. s in.(

'00 ZOO /00 /00 IO/00~ /00 0 liJ& 10a

7, 0.lq &.2 0. 1 0.1

I

in. (~)

in. (mm)

±.. 1.2 0•5• } ) 15-min. increments

9. Time sequence of incre-
mental PHP according to:

Eourly increments
(table 4.71.

4P1R k5

Four largest 15-min.
increments [table 4.8]. 4{-.,t /. •.- x t. 0 in. (cm)
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.=CSi An prinanw., A~nu %j
:i'difficult. This has been done fori s+ ea and a line of best fit has

nomogram, the line fits the data
ifated noticeably from the line, the
jfrom the line and the new value
't- 4 in preference to the origina

i m.Aues for the point were computed
Oto Region 1, figure 19 (table 11),
Continental Divide. The 2-yr 1-hr
2-yr 6- and 24-hr values from table
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Figure 16. Precipitation depth-duramion diagram (]- to 6-hr).
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Lining ni
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Vegetation
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Retardance C 0.050
Retardance D . 0.040
Retardance E 0.030 1/6
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Project
Feature
Item

MORRISON'KNUDSEN ENGINEERS, INC.

Augss An HAtAU Rois
6gVEvR'" Onrs#.r R#v,~.,oJ

Sheet J .
Contract No. £!FOIf File No.
Designed MDL Date siLL...
Checked -.AAH - Date

,1:~ t.3T

V3 bc ,i
- = 9*jej&,i)

zo O 335

+ 2 3.IS~) = .6 -

S 0. its :.es

0.033 10.0 .ps /

(2.) 41.joWABLF Vei.OC I T) THPouci4 CILA 'JdfL

7~Th lI Ugflp4lts Used Are

GF - -_

(_5F -S FLo

'.~S 7)6 r

01d. C28 c 4 i

giRef. 7, pp. Z2 - 2 3

Cos (.rcl)n /

z r ( '.21 I

oz 7 p5

Z(



Project
Feature
Item.

(UMORRJSON-KNUDSEN ENGINEERS, INC.

Acep-ts .4wb W*W&~ rWO&C4

CmLvEr7 0dr&,gr Revis.Jw

Sheet 17
Contract No. _ S'o; File No.,
Designed MDL. Date EJil/if7
Checked- .. At Date ' -

FIGURE S-3 Maximum- boundary shear stress
on bottom of trapezoidal channels.

Rdf. 2, ?. 525

-gy -Am J6.~,

From Fi.* 5-3 aipove., C 1.6 a 1. 1 ") -

CRb (,..)

a.97

0. 9- 0 k,



(gMORRISON-KNUDSEN ENGINEERS, INC.A SWMSCM ,"Um. comp,. Sheet I
Project a 7jAi *../ -m" Contract No. '025 File No.
Feature 4eG.SX A 4,DE / U4-.4. RoAJr-s Designed nEI Date 0 /f7
Item-. 6sn.vy•a? fJufT -EVIOI Chck. Date1!/el-7

AIIo wldWe V R S

= -- (0. 7o)" (0.o,14 )

I.s V ' AIeoeja=ic V ?

/ >.0 . .. Add,,4lnI prolkdao, or Iare,
tafr.4/ Is repuel4.

Krn -fce we tdoLdclISle to U-se l-1pe Z8 ,'rf add, 4o,'o I
~rde4se~-r. c~4~s a.S re.,et miat~Yes~es Jade 16 LLs az.ed.
The deoffh oP flow he- keen~ recalct~icdd Iwgitq g,, ferAr'.ve
process -,€• On -ht fvlIo-,J,' Shee --- y - Z.z8 f = f

T6 I PI I o m jtZ z 4 ~it f rvoeJA14 will dee+flr'o.vfe AC tftcv-

&t~i ,eovj cv~;4~~. Fays 'S''7, Apr- A

A (B +ZD) D :(i ~2 x .;Z)2.29 41 ';

'A 14 . C
R=- = z -- __ 1. •71;•P B. '.z .f2

B z+ . = a1 + 2 2x 2.7j = zS2.i. •+



Project
Feature
Item.

__MORRISON-KNUDSEN ENGINEERS, INC.s i -oamson /mo ., COMPANY

Aecfis A..1#A4 kDA

w'ULwffrT 4&prkL7h'PL~,

Sheet . .
Contract No. ."OZ -T File No.
Designed . . . Date _;..,- 19 7
Checked . , Date It Date -/7

-, Mrs. -
ZFe1 r4 .. t zl o.0 2.7o3

77e deffii d S ~ f, WAIE( flA7 fh f-ýfoofped Cý-nfef &iJiu

r.ol te fhe J me17 4.f $vmt 4A1441f I d$th wi . wd 6- reir.I
:'alckdltd.

I- "- 1'- AQ: (J .Ty•
F, 7115

g7o

700

y

2.
2

-76

37q3

Q.
(c4)

500
4f73

'too

300

300 Foi- Q 4 •73 *dc.•, y -z.21 F+

2 J.,S

'y (ffý



Project
Feature
ItAm

MORRISON-KNUDSEN ENGINEERS, INC.A 1¢0oMSO r•UOSIN CCOMNY
T•LVTA 6)rX "

Ace~ss AtJz hAM'. ROADS
1-'ILVFMIT Oamg-r RZEv13io.J

Sheet 2-0
Contract No. -2 File No.
Designed mPL- Date -1.111,27
Checked ___*_ __ Date 5/,7/7/--

n-= 0.0Z73

- j*&~ 2;/ Z'. IA0-f-
0.0273

0-1.,) %(0-046 Y, - 10.3. ;f~s

QAV 1068 ~xI.3 ;?ps 'fi dt s Li473 c F& (d3Jea.,o

rb , DS = .,/ i,2  f g 0.oiS Z.30 psi;

F .A-/T.z

B&sed an F"S. ý4.,OJ
is Iwtr+kav% fJhe

ma irs SE

+he~1  Atii~,i cioc;4y cOwfoueC1~ aO.cOve

crdaC-AI VC10ciY. (N. = I5 Cps) ;Z' ¶(

I
I
I

I* I p I

& Convertled mhU Os w e (from"e aM.F61,)

g Pbr1)WllD uells'lahsl £F#mi. Ne.,.r)5)

Iwo
S. I iO is oU

F•?o1N M'rA??3U ,HSENU. eb
as.

R•'. ¶ Figure 4.10. Critical velocity that Initiates rock mvent as a function0 Of lmttress thickness.



(tMORRISON-KNUDSEN ENGINEERS, INC.
Project M 7RA V -

Feature -_,,-ess A/iV Ai-44,. k0AJ
Item Cusy.pr OurLP" Jvff,'SIJAI

Sheet - Z I
Contract No. _,X'o2C" File No. _

Designed .... MJL Date /P 7
Checked ..- Lf Date W4fdl .

llc~retr +k ~I" m4+fre~ss is aje,j'&+e 10 protect +oc
r)'harrec be4 baseJ +kc 4-~ cepiemit mA4 'coh criteriA.

Fo'r Pfrc+Uccif%5 +k choavinel 6anit.s, tie p~r~si
cr'+'c~ ,S(e.S o 6 b.,'1c. pro+4cca 6y rPAjd4Y(sses

vs. -G,• Otf. q, P. S. 2 )

e 0 s: Jo8

(0'flf 1,-f-4z -r- 0. 1. - (16r~o. -4~2.4) '7z~ p~sf

",,,, O.75 "DS ,-.76 X 62.,f x 3,15 X o.o015 r- Z..•3 pfs

The perrmIS~ible cri.4 1AclI s~,ei SI-,eSS VC i Is ertii
+he P1ow ,9r s4ress T, ,. T76rerre, , , " a, ra4-ress
is' Sa.&,,II bi' ,y -rofui 3 t"je bg.nj1 .'1" di/mecnlsl are.
121 l~ea) ' w~ide, aind q* IAI*CL ujl '1 q cejl. a-, z
CO.P'ac.fy D/ 30 C44bc ya~rds.

ca



Project
Feature
Item

MORRISON-KNUDSEN ENGINEERS, INC.

veeESS AWD AAUL- Polpi-
ei'v E&t OurLpT ep'v&rAJ

Sheet -2.
Contract No. ro2S" File No.
Designed I- .DL Date -F_.LLJ4.7L
Checked /4#/ Date -- !Z

.. ..te. 
..

mg

1'r %.tJJI'/ fhe A-Ifeir rerfew..'rs, ve w 41J T./ a ,;t;er

r Dr IC'. TA-e velvcd- #* A lne m~i&Hicss /in;tCr ,r 4 CC IS

V: L1 ' (..)/ 1

.V. ) ( .

• -- rota VCs coe1,ae,, A.t AP. C.

= 3. 1: 7 4•'s

The Atocf J the .Ai1er/.boil iA +t ICC .IA

For n~co/~eJ5-vC. 6,-.; Ytie c,~i#~iC 'S~ g4 re~ss I.! t.~.

Ve I7 dp~ J. e7 (5 zA) 3.7.3%4jo

The creliýoi vtlociy' f 'foil) V~, is Ia-rae, 0i.Ai 4e biou
Yv.Iece'y Af f-Ac so)'i/ P.J+'r i'¶ttcrfeL, V; . Therg(r-c, OL



MORRISON-KNUDSEN ENGINEERS, INC.
'aUR*O £KtMU"MCOUMPM

Project 144T1A I•R3"
Feature- Accss Aa• .. MW4 L IFAAp
Item CdLvE*7- OunEr E 16SiodJ

Sheet 2.
Contract No. A File No.

Designed .... D. Date I? z
Checked .. Date r/jXe7

ThAe cross seci~on o, fm 1k r.,raff eJ c~ian1cl looks as

'p
'' g

D.

FILTER IFABRic'

7' THCL- RIPICAP LAVEU

3 ma49VessrS I c~over crossS eca (3 x( 12z 3 6 ' a O

m3 iffressc4 fi wWA~ WJ 3 M'd1iresas bD erf-ot

I rtv'ei w~s 4fre-SUs ,idueb



Project
Feature
Item _

(MORRISON-KNUDSEN ENGINEERS, INC.

.tiA.A'r_7 , ,sr7 4r,,d.E

Sheet 2-4
Contract No. 5025 File No..
Designed __.M.D- Date -
Checked . Date.

COAICIREra

Pie Outlet~ w&Iif s~ -13q13 C

Cýdig walkUs: x 13..5~'x I' x~ 2 e.JdtIts 2 43 d'

Lboujnlsiream vJIgI* IC 2. 47 0.6 - c1'

Downsireamki* pinii It bf 06'~8~o + (Sly 8.oo 00' (I~ c)] i 4Id

Tio? 0.n~.ti I3 ' o )± z -+ "' 1.3' x22 C;~

i~a4f (~C*JA ~ ) * (o~i A'2,67'x W)

Congrci4 Pipe) Tr (f)'j. 5  C

7T94J Crertcel i341 f J 9 -47 Cyv 60 c



Project
Feature
Item

MORRISON-KNUDSEN ENGINEERS. INC.uJM TR•A ___•

Access A+Jp M~m Waites
ifi..s've iaT rLA'7~rpis

Sheet 2-5
Contract No. SgoV File No...
Designed .M..I-..._ Date - L.L.Ec. /7
Checked Z _ -Date -'- ; --

HAM

4
f~ (W)'

* * H'/2 (W) O
II cs'(W) 6'0"

CJ (W) 6 0a

r SECTION Rock diameter for protections '/20(W)

27 q,A-'

"- I'

4

V
'I j

SE.CTION B-.B



MORRISON-KNUDSEN ENGINEERS, INC.
Project UMnEA Tor"
Feature Aeesxm 'Aefr !iiL KA7APhJ
Item 0wLVfiff barTr gEViJivv

Sheet -. Z4
Contract No. 5*025 File No.
Designed - C Date A
Checked P; Date I.L .j 7

4' x V revfS movkfs~es

RIPRA P

Riprap Tyri-' B trcazed , 1'x

0&(Y~~/ef 51ýTUCfa(. e . jAdwis relfeuPvus/ Ivnh
qrcv'4 ,m4 &#e's-e ~ire needed ib couvr fht w~dfl P.*4

ri~fees /Cvi 3Y.' 6; rA chanoACI. £441 o Ws7iVfeeS has.~ a CcfiCc'I

mt~4regesjr 2C c y ' ýof Ty 3



.O MORRISON-KNUDSEN ENGINEERS, INC.
Project . P4 / "
Feature A eeg Apjb HAaL Rodz,.
Item (uLve,reT ,iTLE( Prv,,wS10

Sheet z7
Contract No. -F02 File No. _

Designed MDL.- Date -. L1.1
Checked A.,/l Date -. U.Z..

A-t if I,•AIe 11 ., r .vt, -4 -, c. t:€ i v'eg t r ýrsj

V4,0;1 ty. ;s -c o -. e -4 1' I a. ft& 2.t Thex fe 0-iTr -";

+rV p fi.t wI#-./t +6e Pjai p Vtiocid j )•ICea"•,S. 7o es-
f%." 'tor rqpsof is ro+ d;spjoce4 usdcr f S cdrd' t. :,,A
revei v~#'0.7reS~re. Z'I'culgd be u4Ec1  +o corifeA? rkt rpo

0- g 4ae A eoa,. Zi ýA.'..*q Q4rreSe ~.4f.t ';.iO
c; -rre c.v-vert, pe CO~A 4 V TW me >me .4p.I ea i ,,

C.Al %,tv. T-w '1) JMfA cSO 6C f' fe &kveA pole i ev 2.4, Y' 4

Tre agcow~pisd: +,,.'S, +&4JO ttiiet mMrstfSesC covi jfa

heaJ 4* hecaý uWali f ke 6' vwichs ýrcduceJ +c 1 ~'. Tre
I' rfrap. Ioyr vJidl be realac-S +v ~'I ie rTk.i O.(ca

&CCOflWYOde±C -IVC g1 fi-cZACESSI 0 ~f te tv 0TTVE. ZCS e Accer4 ,
fote ig~t ItCe " 0 oi4 a 1',M&ircs-s ~S e v wl I .%/.1T o !I

~.Q loeeyV gT r~p(ap; So, it% efirec+, vjt OLe e e*41ý
fv~ e(%ON%~v frO+ee4.oP".

Shear Stress
0bs/T)flT

Thickness (inches)
Mattress Riprap

3.5

4.0

4.6

5.5

6

9

17

20

23

28

Rd-. 9
p. '1.21

12

18

ro preve,,r the beelel.f. I 0je f ±reevl ý ~ia ron

placcdl 1ztwuccA +i'ke r^&++resses a -. tv-e edJ.e.5 14x7cf.


