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Department of Energy o |
- Abuquarque Operaiions Office ‘ _ a
P.0. Box 5400 ‘ ' |
Abbuquerque New Mexico 87115
0cT2 2 1839

Mr, Ramon Hall

Director, Uranium Recovery Field Office
Region IV

U.S. Nuclear Regulatory Commission
P.0. Box 25326

.Denver, CO 80225

SIZd 82 10 18,
03A1303Y
044n

Dear Mr. Hall:

The final Remedial Action Plan (RAP) for the Grand Junction, Colorado, site is enclosed for
your information. An additional copy of tha RAP was not available to provide to you at the
“time tha RAP was trensmitted 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 al! :avisions. In addition, the
revised specifications and calculations sats from Attachment 1 are enclosed along with
new calculation sats 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 baen three-hole punched for insertion into the binders that
, . were provided with the preliminary final document. For ease in review, substantive inserts
\sj have been underlined and substantive text defetions have been designated with
brackets (f}). _

N
e - 8 e

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

- Sincerely,

Albert R. Chernoff

Project Manager.

Uranium Mill Tailings Remedial Actmn
Project Office

¢ Enclosures

e

cc w/o enclosures:

D. Gillen, NRC-LLWM

L. Callan, NRC-Region 1V
D. Leske, UMTRA/GJPO
M. Abrams, UMTRA

C. Watson, TAC

_J. Oldham, MK-F

97102302%% 911022
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~ UMTRAPROJECT

NOTICE OF LIMITED DISTRIBUTION

THIS DRAFT DOCUMENT IS PART OF THE DELIBERATIVE pﬁpésss OF THE
U.S. DEPARTAENT OF EWERGY (DOE) IN- IT$ DECISION-4AXKING FUNCTION
UNDER THE URANIUM MILL TAILINGS RADIATION COWTROL ACT OF 1978,
THE NATIONAL ENVIRONMENTAL POLICY ACT, AND OTHER ARPLICABLE LAW.
IT IS PROVIDED TO THE RECIPIENY PARTICIPATING FEDERAL OR STATE
& AGENCY OR INDIAN TRIBE WITH HE EXPRESS UNDERSTANDING THAT IT IS
OKLY TO BE USED FOR THE PURPOSE OF PROVIDING THE DOE WITH IBUT
TO SUCH DECISION-UAKING PROCESS. THE RECIPIENT PARTICIPATIHG
FEDERAL OR STATE AGENCY EXPRESSLY A”*Fss TO LIMIT DISTRIBUTION
OF THIS DOCUMENT TO THOSE EHMPLOYEES WHO WILL PROVIDE IWPUT TO

- THE DOE.

SHELF COPY.



~ Following are instructions for updating the final Remedial Action Plan for the Grand Junction

.%J/.

Jo

site. Please retain all plates provided earlier.

Remedial Action Selection Report (RAS) - Please replace the cornplete 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.

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

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.

Attachment 3, Appendix A, Volume IV - Please replace page fii of the Table of
Contents with the enclosed pageiii; slso, 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.

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

Attachment 5, Volume Il - 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.”

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

MK Document GRJ-PH-I, Calculations, Volume Il - Piease replace calculation 05-505-
02-00 with new calculaticn 05-505-02-02.

MK Calculations, Volume | - Please replace calculation 05-505-03-00 with new
calculatlon 05-505-03-01.




- '@MK-FERGUSON COMPANY

ENGINEERS
AND
CONSTRUCTORS

A MORRISON KNUDSEN COMPANY

HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND. OHIOU.S A 44114 .
PHONE: (216) 523-5600/TELEX: 985542 REPLY TO: MK-FERGUSON COMPANY
REMEDIAL ACTIONS
CONTRACTOR-UMTRA PROJECT
PO BOX9136
ALBUQUERQUE. NEWMEXICO U S A B7119
May 9, 1991 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 (20) copies of the following
Grand Junction calculations.

"CALCULATION NO, . VOLUME TITLE
v 05-626-01-03 _ 1 Taiiings Excavation - Tailings
. Pile Limits and Quantities
v05-626-02-04 1 Tailings Excavation Off-Pile
) Excavation Limits and Quantities
v/ 05-504-01-02 - II - Erosion Protection - Top and
‘ Sideslopes of Tailings
S Embankment
v05-670-01-05 111 Radon Barrier Design -
S L Thickness
v'05-670-02-03 ©IIT Radon Barrier Design - average
: o ' Ra-226 Concentrations
v05-670-06-02 S v Embankment Design - Settlement
. C and Cover Cracking
v'05-670-07-05 \/ Embankment Design - Slope
- ‘Stability
v05-670-09-02 v | Embankment Design - Depth of

\ Frost Penetration

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

- 5239K




MK-FERGUSON COMPANY
AMORRISON KNUDSEN COMPANY

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

HAZARDOUS MAI EHIALS

AND WASTE MA!
The following calculations have been deleted from the calculation NAGEMENT

package.

CALCULATION NO VOLUME , TITLE

05-504-06-00 11 Permanent Drainage - Gullying
e e ' : Potential for Vegetated Cover
05-670-10-00 \Y Embankment Cover Design -

Vegetative Cover
A revised calculation index is enclosed.

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

Sincerely,

MK-Ferguson Company

J ~01ldha
Project Director

JGO/REC/REW/mno
Enclosures:
cc: w/enclosures:

C. Smythe, DOE/UMTRA

D. Leske, DOE/UMTRA/GRJ
R. Portillo, TSC/UMTRA

B Martinek, CBH T)e-.«{_éi;,f

5239K
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ENGINEERS

AND

CONSTRUCTORS

MK-FERGUSON COMPANY L R

A MORRISON KNUDSEN COMPANY S 7 il 5

HEADOUARTERS OFFICE .- -

g?év&imo:a%&sﬁx 44114 : o~ - .-

PHONE. 216) 523-5600/TELEX. 985542 L v * 7 REPLYTO. MICFERGUSON COMPANY
CONTRACTOR-UMTRA PROJECT
£0. BOX 136

» ALBUOUEROUE. NEW MEXICO US A. 87119
April 29, 1991 81-3050-351

Mr. Mark L. Matthews

Project Manager

U.S. Department of Energy

Uranium Mill Teilings Remedial Action Project Office
First National Bank Building

5301 Central Avenue N.E.

Suite 1700

Albuquerque, New Mexico 87108

SUBJECT: Grand Junét:ion Phase II
Revised Design Calculations

REFERENCE: 1. Meeting with NRC in GRJ on March 15, 1991
2. DOE letter to MK-Ferguson, dated December 11, 1990
3. Contract No. DE-AC04-83AL18796

bear Mr. Matthews:

Enclosed, as requested, are coples 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
,?}- v

J. G. Oldham
Project Director

JGO/REC/REW /mno

Enclosures:
cc: w/enclosures:
D. Leske, DOE/UMTRA/GRJ
R. Portillo, TSC/UMTRA (2 copies)
¥i~Martinek, CDOH
w/o enclosures:
C. Smythe, DOE/UMTRA

5210K
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" ONE ERIEVIEW PLAZA

ENGINEERS
AND
CONSTRUCTORS

MK-FERGUSON COMPANY Ty ——

A MORRISON KNUDSEN COMPANY

HEADQUARTERS OFFICE

CLEVELAND, OHIOU.S.A. 44114
PHONE: (216) 523-5600/TELEX: 985542

>0. BOX 8136

"Jbu iy I.

“ﬁ
e ’ALS ALBUQUERQUE, NEW MEXICO U.S.A. 87119

February 13, 1991 T EuENT g). -3050-114

Mr. Mark L. Matthews

Project Manager

U.S. Department of Energy

Uranium Mi11 Tailings Remedial Action Project 0ff1ce
First National Bank Bu11d1ng

5301 Centrai Avenue WN.E

Suite 1700

A]buquerque, New Mexico 87108

SUBJECT: Grand Junction Phase Il
Revised Design Calculation

REFERENCE: 1. Our Tetter 91-3050-001 dated January 3, 1991.
2. Contract No. DE-AC04-83AL18796

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,

Proaect Dlrector |

JGO/REC/TPJ/mno

Enclosures

cc:  C. Smythe - DOE/UMTRA (w/0 enc.)
D. Leske, DOE/UMTRA (w/enc.)
R. Portillo - TAC/UMTRA (w/2 copies)
P. Martinek - CDOH (w/enc.)

5013K
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ENGINEERS

AND
CONSTRUCTORS
MK-FERGUSON COMPANY
A ”ORRISON KNUDSEN COMPANY
HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND, OHIOU.S.A. 44114 .
PHONE: (216) 523-5600/TELEX: 985542 REPLY TO:  MK-FERGUSON COMPANY
REMEDIAL ACTIONS
CONTRACTOR-UMTRA PROJECT
PO. BOX 9136
ALBUQUERQUE, NEW MEXICO U.S.A. 87119
January 17, 1991 91-3050-039

'Mr. Mark L. Mattheﬁs

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)
p 2. Contract No. DE-AC04-83AL18796

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 054670-07-04, "Slope Stability": Cover Sheet and
Sheet 1ii.

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 .1 and Sheet 10. ~

4, Calculation 05-504-03-03, "Off-Pile Drainage Swale": Complete
» calculation, i through F-16.. ' ' .

Thesé items are to be submitted to the NRC.

4936K




MK-FERGUSON COMPANY
A MOMRISON KNUDSEN COMPANY

Mr. Mark L. Matthews L J,qu 2
91-3050-039 - Page 2 o
January 17, 1991 e

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

Hoillisns., 00 Jebad)-

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
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ENGINEERS

AND

CONSTRUCTORS

MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

HEADQUARTERS OFFICE

CLEVELAND, OO USA, 44114 .

- (216) 523-5600/ TELEX: PLYTO: MK-FERGUSON COMPANY

PHONE: (216) 523 $600/TELEX: 885542 . REPLY Ré(MED‘AL prai s
CONTRACTOR-UMTRA PROJECT
PO. BOX 9136 ,
ALBUQUERQUE. NEW MEXICO US.A. 87119

January 14, 1991 91-3050-030

Mr. Mark L. Matthews
Project Manager

-U.S. Department of Energy

Uranium Mill Tailings Remedial Action Project Offlce
First National Bank Building

5301 Central Avenue N.E.

Suite 1700

Albuquerque, New Mexico 87108

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-AC04-83A118796

Dear Mr. Matthews:

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

1. 05-670-07-04 - Slope Stability
2, 05-670-06-02 - Settlement and Cover Cracking

Also enclosed are responses to ’I‘AC 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 révised
drawings and specifications by the end of January.

Please note that our letter, Referénce ‘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 COMPANY
A MORRISON KNUDSEN COMPANY

Mr. Mark L. Matthews | | . JAN 22 1991

91-3050-030 - Page 2 G
January 14, 1991 HSZARDG: S

R BN S
;insu | 2oa VO SR

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

Sincerely,

. MK-Ferguson Company

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
MK-FERGUSON COMPANY
AMORRISON KNUDSEN COMPANY
HEADQUARTERS OFFICE
ggvi’ffx'gvé:%ﬁ“u 44114 Si
PHONE (216) 523-5600/TELEX: 985542 _ A N -’] > REPLYTO: ° :ngszgﬂjioucogmm

- 1931 ! | cONTRACTOR-UMTRA PROVECT

. { 7! PO.BOX9136

A :'?L, e . ALBUQUERQUE.NEWMEXICOUSA. 87119

January 3, 1991 “J’ Az "~'91-3050-001

ey r

Mr. Mark L. Matthews

Project Manager

U.S. Department of Energy

Uranium Mill Tailings Remedial Action P&OJect Office
First National Bank Building

5301 Central Avenue N.E,

Suite 1700

Albuquerque, New Mexico 87108

SUBJECT: Grand Junction - Design Calculitions

REFERENCE: 1. Meeting with NRC in Washington, D.C., 10/11/90.
2. TAC memo, "Grand Junction Rzvised Design
Calculations”, dated 12/06/90.
3. Contract No. DE-AC04-33AL3.3796

Dear Mr. Matthews:

Enclosed are two attachments pertaiuing to the Grand Junction
redesign. Attachment 1 consists of calculations (sze list) which
have been revised in response to '¥RC comments made during the
10/11/90 meeting, and TAC ccmments wzde subsequently. These revised
calculations should be forwarded te ti1= NRC; copies are furnished to
the TAC for this purpose. Attachminy Z cousists of formal responses
to TAC comments transmitted by Referénie 2,

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

Enclosures

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

4889K
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| ALBUQUERQUE -
MK-ENVIRONMENTAL SERVICES ‘ '

A DIVISION OF MK-FERGUSON

JAN 1 11991
_ DOCUMENT TRANSMITTAL ‘
o/ J.6. Oldham ECEH ED
TO: Attn: R.E. Cooney DATE ; 10January 1991
LOCATION : MK-F, Boise - o SITE: Grand Junction
-GRJ-N-01- -
NO. : 3885-GRJ 04781-00 | COPY NO.(S) :

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

05-670-07-04 - Slope Stability
05-670-06-02 - Sett]emgnt‘and cover Cracking

COMMENTS : | v D'[? //ML

.D.R. Sanders
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. INFDRMATION 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)

- (i)

Subcontract Documents, consisting of:

a. Bid Schedule

b. Special Conditions

c. Specifications

d. Subcontract Drawings

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:

(1)

(i1)

GRJ.REVIEW

Construction 1is 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.

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 cnrfent 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 (Calculat1on No.05-

670-13-00) or will not affect the design at all, e.g. size of r1prap,
radon barrier thickness.

1 3885-GRJ-R-01-04535-00







Calculation No.

' 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

F:\UMTRA\CALINDEX.GRJ

- t @

"Attachment
Letter 91-30
May 9, 1991
PHASE II CONSTRUCTION
GRAND JUNCTION
CALCULATION INDEX

Title

YOLUME ]
Dewatering
Tailings Excavation - Tailings Pile Limits and Quantities

Tailings éxcavaticn - Off-Pile Excavation Limits and
Quantities

Site Drainage - Hydrology Parameters

Access Road - Culvert at Indian Creek

‘Access and Hau] Roads - Culvert Placement and Protection

at Indian Creek

Access and Hau] Roads - Culvert Outlet Revision

YOLUME J]

Site Grading - Restoration Quantity for Grand Junction
Processing Site

Erosion Protection - Top and Sides]opes 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 Spi]lway
Riprap Toe Protectﬁon

050691

50-388




Calcylation No.

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

F:\UMTRA\CALINDEX.GRJ

- Embankment Design - Material Properties

Attachment
Letter 91-3050-388

PHASE 11 CONSTRUCTION | May 9, 1991
GRAND JUNCTION
CALCULATION INDEX

Title

VOLUME J11]

Rock Quality for the Erosion Protection - Cheney Disposal
Site ‘

Availability and Suitability of Materials
Hydrogeology - Dewatering. |

Sturry Trench at Processing Site - Quantities
Hydrogeology - Slurry Trench Seepage Windows
Surface Water Runoff Accumulation and Discharge

Constructioh Sequence

Quantity Estimate Summary - Phase II Construction

Radon Barrier Design - Thickness

Radon Barrier Design - Average Ra-226 Concentrations
VOLUME IV
Embankment Design - Settlement and Cover Cracking

UME
Embankment Design - Slope Stability

Embankment Design - Drain layer/Bedding Layer
Embankment Design - Depth of Frost Penetration

Radon Barrier - Ra-226 Concéﬁtrations in DOE Compound

Embankment Design - Paleochannel Remediation

Embankment Design - Infiltration

-2 -
050691
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Calculation Cover Sheet @
HKE_DOCUMENT_NO.5025-GRJ-C-01-00985-00

| Calc. No. ©5-L22-01-
ContractNo. .S02S __ - Oiscipline . ESCVUD No.of Sheets _\___
Project '

UMTEA - GRAND JUNCTION

I Feature PEWATERING

nem . . .

Sources of Data
<€eE f.\

Sources of Formulae & References

<EC P \ A
Preliminary Calc. D Final Cak. [} Supersedes Calc. No.
K
O <& eoraroet) S)uled D i fozfee Mgf u/4/se
'::;‘ Revision Cakculation By - | Datse | Checkecd By | Date | Approvecd By | Date
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-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 05-626-02-02

|

These two calculations on tailings pile excavation 1imits and off-pile
excavation 1imits 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: . By: . S.E. Botsford
Date: 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 November 1990, which is attached herein.

Plans for Implementation:

SECTION 3

- Confirmation -of Implementation: _
Checked by: R Date:

Approved by:

F:\UMTRA\DECOOCHV.GR
: 122690/5




@MK-ENVIRONMENTA.. SERVICES

OIVISION OF MKFERGUSON

UMTRA PROJECT

 INTER-OFFICE CORRESPONDENCE

TO:’ J.6. Qidham
Attn. R F_ Cooney

LOCATION . MK-F__Boise

SUBJECT :UMTRA - Grand Junction
—Limits of Contaminated Material
ocessing Site

DATE: _15_Novemher 1990

DOC. NO. :_3885-GRJ-1-01-04712-00
FROM: D R Sanders

LOCATION: €an Francisco

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-fF 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,
\giﬁ/ 1990, results of the investigation were presented.

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

Elevation of Interface

Jest Pit Estimated by Investigation

1 | 4560
2 - 4567
3 _ 4570
A 4553
B . 4566
c 4561

Elevation of Interface

Design Remarks
4563 _ .
4556 _ Appear
- 4560 deep because
—of grading
4568 } Edge of Pile
4570 ' (High level

4570 of uncertainty)



. *10C: J.G. Oldham | 3885-GRJ-1-01-04712-00
"RE: Limits of Contaminated 15 Nov. 1990
Material at Processing Site 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 Plan* 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.

yys

. D.R. Sénders
| DRS/SEB/d1a

cc: J. Pepin

MATERIOC.GRI




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 embarikment 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 fFor 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. 05-626-0I-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 of contaminated
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:\UMTRA\DECOOCRV.GRJ
122690/1
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H&\N-PtLE‘WTK'LNB  EeTIMATED  BY  MKT = 20680 000cCY,

THIC CoMPARES Tbd THE ORIGINAL MKE  ESTIMATLC

-/

~—

= 2u4 120 ¢, TME MKE  ESTIMATE 1 WITHIN

\0% ,THEREFERE WE spALL .uSE. THE M ESTIMATE

FoR.  SLRSEBUENT CALLULATIONS. NoTe THAT

THhe MKF ESTMATE  AbDE B9, T ACLUNT TeR

\ FooT ©OF coNTAM|NAT'DGN KeLow i’HE. TAILINGS,
CTHis MATERIAL \& . ADDED T0 THE WMAN PILE

flGURE "R A TOTAL  OF 2330%00 CY

IN THE  MAIN Pice ,

ENG 37589 (ENV 3 24242/89
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ESTIMATE OF CONTAMINATED MATERIAL
GRAND JUNCTION SITE ‘

The site office has re-evaluated the estimated QUantity of

- contaminated material to be remediated. The following is a breakdown

of quantities as currently estimated:

1. Main Tailings Pile .. 2,696,000 cy
2. Vicinity Property Pile 1,981,500 cy
3. Pond 1l , 31,000 cy
4. Pond 2 3 28,000 cy
5. Pond 3 . - - - 100,000 cy
6. Areas Adjacent to Main Pile 51,000 cy

TOTAL 4,887,500 cy
A brief explanation of each item liéted'above follows:
ITEMS 1 AND 6

1CC plotted the original ground elevations and bottom of
excavation from the contract documents. Cross sections were
calculated on 100’ centers across the processing site main pile.
The excavation depth noted on the contract documents {s marginal
because the tailings are expected to extend into the gravels
below the main pile.

This quantity is provided by UNC (see attachment). Per UNC,
approximately 250,000 cy (13%) contingency is included. HMK-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 &

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.
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This quantity is based on four foot depth of contamination below
the base 1ine 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 §llustrated {n 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 20% 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 1s our recommendation that' the cell capacity be
increased, as 2 minimum, to incorporate the following volumes.

1. /) HMain Tailings Pile 3,235,200 cy

: - Vicinity Property Pile . 2,219,300 cy
3. Pond 1 31,000 cy
Pond 2 ; 28,000 cy

4.
Fles) pond3 . 100,000 cy
6. Areas Adjacent to Main Pile 51,000 cy

.. g ‘\\Q‘D TOTAL 5,664,500 CY

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

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

6RJ90319
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@M&Eﬂ!ﬁ%ﬁ;’&"‘.}.’ﬂse” ENGINEERS, INC. Sheet __2¥
Project _LJMTRA /&R — Contract No._5225_ File No.

Feature _T¢ o:lings Extavadizi: ' Designed vJ YL Date _2/7&/ 23
item ﬂ!l'/-'?;'oyp;/e Lim:ts pingd Ouanditoes Checked Date 9 I I{V’J

Noles +p Bo?e/wle In-.érm/'i#;'on'

Bork BFEC ﬂc'/-‘cl-'f/ and swl A;/il/c'{y were radium Contents in dey

Soils Qedermined with Jomma- vay - spectroscopic mm/}lses , BF&C

Value was for the whole 2.5° /917(7 sf/.'l- berrel 5“,7/" but snvi

Value wies m'léf/ for the lower /a"/w(’/ﬂ splif- barce 5.1;.7:,"} ht 7he
(for \eformation °“‘1>

SA/L Values are s‘Pnr(_VanJ are not As acenrale &S rhe LBZXEc l/t\/m?s,

However, 1he svl values do provide velualle information where

the BEzC values ave unave:lnchble

2, 7'/( last column of 15 pc47 indicates 74¢ estimated depth felevation of
7’/.'0 C.Mv‘r-nh'hl.‘fl) mateciel 4o be Cxcavnted 40 ot l-r.‘c spe(.'( ced Eprelm/g
/oral:‘aﬂ . :( JA(re ;.s o ‘u#"(:"al* J;.#:. aw:.;/:.li'e . f/c Jernr.s.','/fr

rate 04 135 p:.;/(:?- pec oot 1n depid Wil be used v M#AT;""/""J""-"




hole Physical Sample : BFEC pCisg | 15 Pei/g
. Hole depth depth descrip- Interval' activity activity - interface 5#'n‘f'¢
number (ft) (ft) tion ‘depth (pCi/7a) (pCi/g) C(ft) | :kr*‘#)/?ku
A-44 23 16 1 0-2.5 227.4 MSG !25.?/ﬁa=s>s
4 7.5-10 553.4 i
5 -10-12.5 213.9 i
6 12.5-15 494.3 i
7 15-17.5 1987.9 :
S1 17.5-20 82 39.9 :
S2 20-22.5 129.6
- . S3 22.5-25 136.5
A-46 22.5 20 S1 20-22.5 38.4 MSG 227 /a3:4
A-48 18 18 1. 0-2.5 163.1 MS6  23.7/4555
2 2.5-5 202.6 -MS6
3 5-1.5 160
4 7.5-10 113.6
5 10-12.5 149.7
6 12.5-15 544.4
7 15-17.5 - 2135.3 -
‘ s 17.5-20 499 #
A-50 17.5 17 1 0-2.5 112.1 12.5 2.5/%567.5 *
A-55 12.5 7 1 2.5-5 178 12.5/45535
S1 5-7.5 244.8 :
S2 7.5-10 14.2 48.6 ;
S3 10-12.5 17.2 -12.4 ' L
A-57 20.25 15 1 - 0-2.5 96.1 MSE =2.&8/4557
- ST 15-17.5 22.5 %
S2 17.5-20 15.6 5.2 %
S3 20-22.5 59.8 ' 3
A-58 19 1. 1 0-2.5 166.2 19 12.0/43557
' : .2 2.5-5 165.2 .
S 12.5-15 9.9 3
S2 15-17.5  104.6 :
- _ S3 17.5-20 6.9 11.1
A-59 22.5 16 3 5-1.5 91.5 MSG  23.2/4857
4 7.5-10 193.1 ;
5 10-12.5 155.8 '
6 - 12.5-15 168.7 :
7 15-117.5 221.9
8 17.5-20 2911 g
LY 20-22.5 .4 : r
A-61 20 13 1 0-2.5 466.1 11.5 47.5/as50.5 -
S 12.5-15 . 5984.1 D :
S2 15-17.5 21.2 3.3
S3 17.5-20 : 8.3
bo subdste| 10,2601
0241 GRJ Draft RAP -

Table D2.1 Borehole information

UMTRA J&R) >

by WYL 7/iefel
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Total
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Table 02.1 Borehole information (Continued) ekd ..
Total ‘
hole " Physical Sample BFEC ~  SNL pCi/g 15 Pco/g
Hole  depth depth descrip- Interval. activity activity interface interface
number (ft) (ft) tion depth (pCi/g) (pCi/g) (ft) dqn%u&)/ckv
A-63 20.5 17.5 ] 0-2.5 67.7 20.5 |20.5/4563.5
2 2.5-5 180.9 :
S1 17.5-20 100
S2 20-22.5 13.8 o
. A-65 22.25 20 1. 0-2.5 149.3 22. 2'5‘2:.5/45&:
~ : S2 20-22.5 15
A-66 20.75 17.5 -1 0-2.5 1454.2 22 5 2, 5/-4 15
6 12.5-15 . 246 i
- 7 15-17.5 - 403.1 '
S1 17.5-20 406.5 [
: S2 20-22.5 181.9 8.3 C , X
A-68 20.25 18 1 0-2.5 165.2 22.5 1025 /L5545
S1 17.5-20 35.3 33.7 ; B
S2 20-22.5 49.2 10.1 o
A-70 21.5 15 1 0-2.5 8717.5 MSG '|~~.7/455(.
- 12.5-18 1280.9 !
Y - 15-17.5 1398.7 .
S2 17.5-20 185.17 - 39.9
S3 - 20-22.5 46.5 k3| ‘
A-N 20.75 18.5 1 0-2.5 183.4 MSG 22,7 /48540
S 17.5-20 66.4 46.3 :
' S2 20-22.5 46.3
AR-72 25 18.5 1 0-2.5 92.3 ' MSG 22.3 /45358
Sl 17.5-20 283 319.4 X
A-173 20.25 18.5 1 - 0-2.5 135.17 MSG '27.8 /i4scéo
Sl "17.5-20 445.3
S2 20-22.5 .1N0.7 388
A-74 17.75 17 1 0-2.5 436.9 MSG  30.0 /4is48s
2 2.5-5 844.8 .
S 158-117.5 1674.1
S2 17.5-20 666.7 82
' - 83 20-22.5 3129.9 1733.2 : ’
A-76 20 20 1 0-2.5 92.4 MSE :a7.5/4555
- 2 2.5-5 96.8 :
3 5-1.5 208.8 i
4 - 71.5-10 -196.1 :
5 10-12.5 - 154 : :
6 12.5-15 155.1°
7 S 15-17.5  2113.9 ,
~ 8. 17.5-20 1423 ; _ .
A-18 25 20 1 0-2.5 229.3 MSG i26.0/4558
2 2.5-5 83.6 o :
4. 7.5-10 229.6 ;
] M
39 Subdodal 12,974.%

UHTRA/GRT ¢

!{7 wYL 72/8/24
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GRJ Draft RAP
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Table D2.1 Borehole information (Continued) od i
Total -
hole Physical Sample BFEC SNL pCi/g 15 pei/g
Hole depth depth descrip- Interval* activity activity Ainterfacel interfaze
number  (ft) (ft) tion - depth  (pCi/g) (pCi/g) (Ft) | deptheker felev.
5 10-12.5 = 199 :
6 12.5-15 - 152.5 b Snbdolel 1106,k
7 15-17.5  168.7 !
8 17.5-20 424.8 £18.2
LY 20-22.5 48.5 45.2 |
: s2 22.5-25 112.9” 146.8
B-30 21.5 17 ] - 0-2.5 844.2 21.5 ‘21.5/4553
e 6 12.5-15 - 829.) '
] "15-17.5 g02.8 1015
S2 17.5-20 . 51.5 22.6 5
S3 - 20-22.5 . 36.9 12 , i
B-32 21.5 16 1 0-2.5 1326.7 22.5 2us/is6ls ¢
: 2 2.5-5 1251 : .
3 5-7.5 1239.8 :
4 7.5-10 927.6
5 - 10-12.5 433.9 H
6 12.5-15 352
7 15-17.5 700.4 . i
Sl ©17.5-20 181.5 25.4
. S2 20-22.5 . 98.5  11.5 : :
B-34 12.5 6.5 1 © o 0-2.5 167 12.5 1.5/L567.5 -
St 7.5-10 103.2 31.6 , B
S2 10-12.5 15.4 16.6 -
B-35 30 24.5 S 25-21.5 27.4 20.4 - 21.5 27.5/48245 %
B-36 25.75 21 ] 0-2.5 235.9 21.5 7.5/4556.5 ¢
S 20-22.5 351.8 49.1 '
S3 25-217.5 46.8 13.2 v
B-37 as ~ 32.5 S 0-2.5 1449.4 MSE 359 f45TiE f
S1 32.5-35 128.2 19.9 :
B-38 25.3 21.5 ] 0-2.5  1362.8 : . 21.5 27.5/455¢
. 2 2.5-5 1520 .
LY 20-22.5 B844.9 621.9 :
$2  ° 22.5-25  257.6 ) 461.3 - -
. ' S3 25-217.5 - 19.5 :
B-39 35 30 N 0-2.5 = 2201.9 35 . 3ss5/bxy
2 - 0-2.5 2095.8 ' B
Sl 30-32.5 428.5 41.8
. s2 32.5-35 - 37.8 231 . '
- B-40 34 30 ] 0-2.5  2404.1 MSG' 38,2 /4556
: 2 2.5-5  1826.3 !
3 5-7.5 2156.8 ]
4 7.5-10 2421 i
5 10-12.5 2036.1
41 Sulﬁ‘d#a’ 31,571.9 :
!
D2-3 GRJ Draft RAP ;
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UMTRA/GR]
_ . _ by WYL 785
| Table D2.1 Borehole information (Continued) oxd L |
i Total ’ '
hole Physical Sample " BFEC SNL pCi/g |15 Peci/8
Hole depth depth descrip- Interval, activity activity interfacel interdzce
i number  (ft) (ft) tion ‘depth.  (pCi/g)  (pCi/g) (Ft) | depthetr felev. |
1 6 12.5-15  2152.4
! 7 15-17.5-  1474.4
8 17.5-20 1.9
) : 9 20-22.5 M72
, 10 22.5-25  1992.1
¥ 25-27.5  1158.4
- s1 30-32.5 86.8 i
: v S2 32.5-35 39 !
] B=41 29.5 24 1 0-2.5 1343.4 MSG  i314/4562
S1 25-21.5 48.3 13.7 ‘
S2 27.5-30 ._ 202.4  144.6 .
] B-42 21.15 24 ] 0-2.5  1954.7 _ MS6  i3).8/4559
10 22.5-25 1748.8 %« ! .
3 25-21.5. 28.5 49.4 g
s2 27.5-30 202.5  248.5 : ; L
B-43 28.5 22 s1 22.5-25 36.5 MSG i32.7/4s58 |
s2 25-21.5 26.8 72.9 - i
v S3 | 27.5-30 - 88 174.7 f
\ sS4 30-32.5 31.5 :
\_/ B-i5 30.5 24 1 . 0-2.5 261.1 MSG 527 fiss2.5 ;
S 25-21.5 45 f
s2 27.5-30 68.9 29.3 }
S3 30-32.5 46 ' i
B-47 23 17.5 1 0-2.5 1582 25 2sa/bsél
s 17.5-20 349.7 4
s2 20-22.5 67.3 88.5 : ;
I s3 22.5-25 55.2 22.3 : g~
B-49 24 17.5 1 0-2.5 -~ 1184.3 25 25.1/4561 % i
i 2 2.5-5 398.7 : :
A 8 17.5-20 436.4 , : S
S2 20-22.5 505.9 8 , ; iy
$3  22.5-25 ' 21.8 z :
B-51 22.5 1 1 0-2.5  1172.6 20 200/4s59
~ S1 17.5-20 27 : !
A , S2 20-22.5 1.9 - 5
» E-53 18 12.5 ) 0-2.5 470.4 20 200/456>
. © Sl 12.5-15 13.5 g
s2 15-17.5 44.1 46.2 g
. s3 17.5-20 31.8 12.4 : :
B-56 23.3 16 1. 0-2.5  818.9 ° 11.5 17.5 /45655 |
- st 15-17.5 8.5 | i
Y 17.5-20 9.2 1.2 :
1.5 |

S3 20-22.5 17. 9

37 Subbotal 19 g47.7

9 : - D2-4 GRJ Draft RAP

June, 1986
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bJ WYL 7/18/28

Table D2.1 Borehole information (Continued) : cli P
Total o
hole Physical Sample BFEC SKL pCi/g |15 Pei/ 8
Hole depth depth descrip- Interval® activity activity dnterface inéerface
number  (ft) - (ft) tion depth (pCi/g) (pCi/g) (ft) depthtder felev.
B-67 22 20 1 0-2.5 §95.2 22 220/4562
S1 20-22.5 13.5 .
B-69 25.217 22.5 1 0-2.5 <T 7% T MS6 [27.7/4558
by 22.5-25 126.2 9.7 v
s2 25-21.5 47 : e
B-86 25 24 1 0-2.5 §39.3 MSG ‘' 25.4/4562
2 2.5-5 564.4 . :
- 3 5-7.5 414.7
4 7.5-10 418.9
5 10-12.5  474.2
6 12.5-15 375.1
7 15-17.5 = 248.9 :
8 17.5-20 183.8 !
9 20-22.5 978.8 §
S 22.5-25, 73 24.5 i . "
B-88 16.25 16 1 0-2.5 159.9 MSG 20,7 /4559.5 -
‘ 2 2.5-5 883.5 ! =
3 5-7.5  1511.2 ¥
4  7.5-10  1460.4 3
5 10-12.5 1787.6 .22 Sublvla] 126008
6 12.5-15 133 T $
1 15-117.5 439.1.- 281.3 K
€-1 55 28 1 0-2.5 1714.5 31.5 37.5/4560.5
2 2.5-5 1669.1 :
3 5-7.5 2012.6 A
4 7.5-10 604 R
5 10-12.5 - 914 .1 3
6 12.5-15 1125.9 s
7 15-17.5  1478.1 : ‘ b
8 17.5-20 - 369 _ 4
9 20-22.5 758.5 ;
10 22.5-25 746.8 :
1N 25-21.5 2035.7 "
12 27.5-30 . 456.5 B
Sl 30-32.5 16.9 32.4 ”
s2 32.5-35 48 .
$3 35-37.5 108 10.5 -
S4 37.5-40 8.2 9.4 =
S5 40-42.5 14.1 34
S6 42.5-45 24.3 10.5
s7 45-471.1 23.7 15.1 :
S8 47.5-50 8.4 :
S9 50-52.2 9.5 ’
|

44 Subtoial 26,740.0
- ‘ N

02-5 GRJ Draft RAP
June, 1986
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UMTRA /GRT
| by WYL 7/18/e¢
Table D2.1 Borehole information (Continued) ad
Total '
hole _Physical Sample BFEC SNL pCi/g | 15 pei/ §
~Hole depth - depth descrip- Interval' activity activity interface interface
number  (ft) (ft) tion depth (pCi/7g9) (pCi/g) (ft) ¢k,MtAo/hk% :
S10 52.5-55 9.9 i )
sn 55.57.5 . 16.9 :
c-2 38 26.5 1 0-2.5 1621.3 : 40 |loo/4s57
n 25-21.5 : 314.4 )
S 27.5-30 30.5 25 ;
S2 30-32.5-- 58 16.2 :
S3 32.5-35 10.2 9.1 ;
_ S4 35-37.5 14.9 16.5 :
S5 37.5-40 157.6 121 b B}
C-10 47.5 43 1 0-2.5 106.6 MSG  148.4/Ltb3s
] 2.5-5 264.9 N
s 42.5-45 62.1 :
' - 82 45-47.5 _ 133.6 54.8 .
c-1 50 45.25 1 0-2.5 321.4 49  |L90/6rbo ¢
ST 45-47.5 38.8 27.2 E
s2 47.5-50 24.9 6.4 :
c-12 42.5 31.5 1 0-2.5 854.3 MSG 427 /bSb35 %
s1 37.5-40 n.a 27.2 ! i
- S2 40-42.5 38.4 42.3 ‘
c-13 43.3 40.3 1 . 0-2.5 403.6 MSG 428 furé|
2 2.5-5  293.6
Y| 40-42.5 60.8 21.2 4 s
c-15 35 30 1 0-2.5 500.7 30  350/Lis4]
s1 30-32.5 N 9.1 P
LY 32.5-35 © 2.9 18.9 .
C-20 40.5 31.5 1 0-2.5 294.9 MSG 43.2/45630
s 37.5-40 429.5 5
C-22 42.5 38 1 0-2.5  331.4 42.5 425/4ss).s ¥
2 . 2.5-5 156.5
S1 37.5-40  28.7 . 22.2 g
3 LY 40-42.5 39.1 10.7 , .
€-25 37.5 32.5 1 0-2.5 276.8 31.8 s7s/4s53 &
4 7.5-10 £18.2 . :
, 5 10-12.5 337.6 ; ;
: 6 12.5-15 497.5 i :
~~25———3F- 5325 46— 32,5 35— 497 5 —33:5- 3
: 7 15-17.5 - 558.3 : 1
8 17.5-20 460.3 ; $
-9 20-22.5 661.5 ,
10 22.5-25 949.3 i
"M 25-27.5  1049.9 5
12 27.5-30 424.5 !
13 30-32.5 663.5 3
3

57 fub"‘o"ﬁ' ,12,6?;0.7

D2-6

/

‘GR) Draft RAP
June, 1986
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UMTRA /GRY
_ by WYL 7/5/28
‘ | Table D2.1 Borehole information (Continued) Cald
i Total - .
| hole  Physical Sample BFEC SNL pCi/g | 15 pei/g i
. Hole depth depth descrip- Interval. activity activity Ainterface inderface
H number  (ft) (ft) tion depth (pCi/g) (pCi/g) - (ft) gcﬂ]‘,(f’e:/gw.-z
i 1 32.5-35 17.1 12.8 :
. . S2 35-37.5 57.3 8.4 E
C-26 32.5 . 21.5 1 - 0-2.5 m ' MSG [34.9 fisébos5
: ' 2 2.5-5 630.1 : .
i 3 5-7.5  726.8 ;
‘ 4  7.5-10 506.5 .
| 5 - 10-12.5 609.6 | B ! i
! 6 12.5-15 384.5 . .o i
- 7 15-17.5 1634.7 k
8 17.5-20  1153.4 -
g 20-22.5  719.9 5
} ' 10 22.5-25  333.3 | i i
, | | n 25-27.5  1405.9 ; -
' $1 - 27.5-30 50 65.8 , } .
] Y- 30-32.5 336.2 32.8° "
c-27 37 35.25 -1 0-2.5  1507.2 MSG 40.7/l4356 I
2 2.5-5  1934.4 ' E
S 35-37.5 . 430.8 52.5 : ' -
\ j C-28 34.5 30.5 1 0-2.5 466.9 MSG 3.8 Jiscl ;
_ . st 30-32.5 692.4
- S2 32.5-35 246.8 170.1 '
i C-33 34.5 32.75 1 0-2.5 1684 MSG -3¢.0 /45é0
S1 32.5-35 151.17 31.9 )
C-89 6 5.5 1 0-2.5 1431.7 10.0 /6s8l0 -
€-60 5 3 $1 . 2.5-5  750.8 MSG  10.6 /45798
i -9 1 0 Sl 0-2.5 - 36.6 MSG 2.7 /4581 $
C-92 25 21.5 1 - 0-2.5 1573.8 22.5 ».5/4357:.5 3
‘ : 1 20-22.5 55.8 9.6 i
| C-93 26 22 1 0-2.5%5 1272.2 MSG  27.7 fus56é
. 2 2.5-5 2072.7 ; 3
S1 22.5-25 185.2 10.7
S S2 25-21.5 29.8 47.8 o 3}
C-94 24 24 hR 0-2.5 1384.7 . 30. .30.0/¢4sés ¥
2 2.5-5  2115.5 £
3 5-1.5  2210.2 :
4 7.5-10 1980.2 1
'5 10-12.5 1935 : i
6 12.5-15 2311 i *
7 15-17.5 2370 . t
8 17.5-20  1811.9 ! !
9 20-22.5  2445.3 o i
10 22.5-25 2185 j ]
— .
. | 42 subbtal 44 (780 ) !

| - - GRJ Draft RAP l

02-7 -
‘ _ June, 1986
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UHTRA/GRT
by WYL 7/1¢/#
Table D2.1 Borehole information (Continued) exd i
Total
hole Physical Sample : BFEC SNL pCi/g | +5. pei/§
Hole depth depth descrip- Interval, activity activity 1interfacel inlerfnce
number  (ft) (ft) tion depth (pCi/g) (pCi/g) (ft) 3¢f14cé)/elo¢.
- 25-21.5 546.8 19.6
: s2 27.5-30 58.2 16.9 i
c-99 36.25 32.25 1 0-2.5 309.7 36.25'36.3 f4r8=
' S) 32.5-35 68.9 25.6 i
00 _ S2 35-31.5 25.1 : ;é Jess
c-1 40 34.3 1 0-2.5 316.8 MSG :bo.2 /L85!
s 32.5-35 20 sublele| 76,9
S2 35-317.5 99.8 80.5
- S3 37.5-40 31.6 44.6
b-3 35 3 o 0-2.5  1564.1 | 32.5 325/4séés
: 2 2.5-5 °° 650.5 o
S 30-32.5 1.2 : : _
. $2 32.5-35 5.4 36.1 ; .
‘D-4 38 35 1 0-2.5 553.4 _ 31.5 37.5 /4583
. 14 32.5-35 157.3 :
S 35-37.3 39.4 19.7 i
D-5 4.5 371.5 1 0-2.5 328.6 81.5 ‘Ll5 firbrs
- : S 37.5-40 23.6 :
S2 40-42.5 50.6 14.9 _
o’ D-6 45 40 1 0-2.5 41 42.5 -ba.sfisse.s
3 5-7.5  '373.4
4 7.5-10 358.3
5 10-12.5 282.6 ;
6 12.5-15 330.1 f
7 15-17.5 271.2 i 3
8 17.5-20 337.1 » 5
-9 20-22.5 418.5 :
10 22.5-25 444.9 , ‘
n 25-27.5 278.8 . "
12 27.5-30  406.9 ; S
13 30-32.5 .260.6 j
14 32.5-35 221.8 :
15 35-37.5 258.9 i +
16 37.5-40 1235.5 1274.1 : -
S2 42.5-45 . 25 8 _ ;
0-7 46.75 44 1 ~0-2.5 287.4 MSG 1811 /4bss]
S 45-41.5 483.9 i B
D-8 50 44 ] 0-2.5 245.6 MSG |s0.6/és61 ¢
18 42.5-45 635.9 :
- 81 . 45-47.5 87.1 84.9 ;
$2 . 41,5-50 90.5

38 Sublodal

02-8

11,510.3

GRJ Draft RAP

June, 1986
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LIMIRA /GRY
‘U wyl 788
" Table D2.1 Borehole information (Continued) CVJ
Total '
hole:  Physical  Sample BFEC .SNL pCi/g | 15 pei/g
Hole depth depth descrip- Interval activity activity dnterfacel interface
number (ft) - (ft) tion depth (pCi/g) (pCi/g) (ft) J.rh\dl y felev.
D-9 51.5 48 N 0-2.5 338.5 MSG 160.0 /4553
- $1 47.5-50 564.6 18 ;
: ) S2 50-52.5 1006.4
D-14 2.5 22 1 p-2.5 1571.2 : MSG 32.4Y [is615
2 2.5-5 805.4 :
3 5-1.5 965.4
4 7.5-10 1073.2
- 5 10-12.5 B809.9
6 12.5-15 g92.8
7 15-117.5 740.2
8 17.5-20 833.4
9 20-22.5 1091.8
10 22.5-25 1562.7
: ' N)| 25-21.5 788.2 420.1 C
D-16 32 30 1 0-2.5 924.1 MSG -39.0/4566
2 2.5-5  1725.6
K 3 5-7.5 556.7
; D-17 37 32.3 1 - 0-2.5  2224.5 31  37.0/4580
s 32.5-35 10 40.2 !
: S2 35-37.5 30.5 10
D-18 37.5 32 1 0-2.5 252.9 371.5 37.5/4s5535
13 30-32.5 1818.3 |
: 1 - 32.5-35 325.6
s2 35-37.5 35.9 6.1 }
D-19 35 32 | 0-2.5 562.4 ‘ 35 35.0/4555 [
’ 13 - 30-32.5 2215.3
S2 32 5-35 22.9 15.3 : :
D-21 40.5 37 IS | 0-2.5 337.9 40 bo.0/bs6t i
. 2 2.5-5 295,17 . !
15 35-31.5 1533.2 !
: S 37.5-40 g1.6 = 12.3 4
0-23 45 40 1 0-2.5 337.9 o 45. lroftshy
‘ ' S 40-42.5 625.8  24.6 . ;
S2 42.5-45  36.0 18.3 §
D-24 ‘50 44.5 2 S 2.5-5 . 313 MSG .$2.7/L%483
S 3 5-7.5 - 285.5 . : |
4 7.5-10  268.1 :
5 10-12.5 274.9 - , X
6 12.5-15 223.4 1 ;
7 15-17.5  355.3 ; _
-8 17.5-20  327.4 ;
10 22.5-25 369.3 g
]

37 Sectrtal  226m.¢

e ¢ ot gt i i ¢ = m win

02-9 GRJ Draft RAP
June, 1986
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' by WYL 74
Table 02.1 Borehole information (Continued) ckd 1
Total :
hole Physical Sample : BFEC SNL pCi/g | 15 pei/@
Hole depth depth descrip- Interval. activity activity interface interfacce
number  (ft) _ (ft) tion depth  (pCi/¢g) (pCi/g) (ft) Ae,».»ldu/elm
n 25-27.5 319
12 27.5-30 237.6
13 30-32.5 251.3
14 32.5-35 2317.4
15 35-37.5 311.5
16 37.5-40  258.1
17 40-42.5 339.3 ~
18 42.5-45  1404.8 1363.6
- S1 45-47.5 23.6 75.9
LY 47.5-50 112.7 52.9 _
D-29 31.5 3N 1 0-2.5 553.6 MSG (565 /4sés
: 2 2.5-5  1376.3 ;
.13 30-32.5 535.9 ;
D-31 3 30.3 1 0-2.5 1189 MSG 0.0 /45t4S
13 30-32.5 1030.3 ;
D-75 26 20 1 0-2.5 464 MSG iz7.0/4xf]
9 20-22.5 88.3 |
S3 25-21.5 207.3 92.6 K
D-71 22.5 19.5 1 0-2.5 699.8 22.5 i225/4%625 ¢
S 20-22.5 20.8 23.5 ! L
D-79 32.5 27.5 ] 0-2.5 527.3 MSG .22 /(60
2 2.5-5 522.6 ;
3 5-7.5  1043.7 |
4 7.5-10  1143.9 i i
5 10-12.5 804.9 ; ; .
6 12.5-15 814 ! :
7 15-17.5  1026.3 b
8 17.5-20  1051.9 _ :
9 20-22.5 ©706.5 : :
10 22.5-25 588.3 | £
N 25-27.5  2312.3 i :
S 27.5-30 279.6 ! g -
S2 30-32.5 _ 92.4 : :
D-80 26 24 1 0-2.5 718.5 HSG  !3Lo/bee95
A S1 25-21.5 325.5  478.8 i , :
0-81 25 21.5 1 0-2.5 922.5 MSE isv.0/tréas
S 22.5-25 280.5 103 : : .
D-82 30.5 28 1 0-2.5 707.6 MSG :37.1/Lrs565
2 2.5-5  2150.4 ; -
. S 30-32.5 623.7 o
D-83 32.75 30 1 0-2.5  1225.2 MSG | 3hE/Lss]
sl 30-32.5 532.7 P
$2 32.5-35 89.1 oo )
' ) .
39 Subbotal 24,409.1
;
02-10 GRJ Draft RAP ;

June, 1986
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z by WYL 7/:2/28
. Table D2.1 Borehole information (Continued) erd .
¢ Total"
hole Physical Sample BFEC SKL pCi/g | 15 Fei/g
H ' Hole depth depth descrip- Interval. activity activity interface inierfece
: number (ft) (ft) tion depth (pCi/g) (pCi/g) (ft) g,Fgﬁa:,;wy,
D-84 36 29 1 0-2.5 546 36 [369/bséo
LY 30-32.5 41.6 36.7
S2 32.5-35 - 48.9 25.6
‘ S3 35-37.5 20 :
i . D-85 24.25 23.5 ] 0-2.5 745.8 MSG |s2.5/44%¢5
v - 2 2.5-5 1715.5 .
: 3 5-1.5 2044 .0
! - 4 7.5-10  1788.3
ST 22.5-25 . 1513.7 177.7
0-87 30.3 28.3 1 0-2.5 _ 593.8 MSG | 9ee /484 -
; 12 27.5-30 89.7 2
| s1 30-32.5  1070.2 2
0-95 42.25 34.5 1 0-2.5 276.1 31.5 |37.8 /4t
: 2 2.5-5 374.7 i '
: 3 : H
' 4 7.5-10 332.7 i
5 10-12.5 348.5 =
' 6 12.5-15 426.3 i
N / 7 15-11.5 490.2 §
8 17.5-20 533.5 !
9 20-22.5 500.7 :
I 10 22.5-25  411.2 s
- N 25-21.5 461.8 : ; N
12 27.5-30 519.5 . :
i 14 32.5-35  1758.1 504 ! i
] v S 35-37.5 23.6 ;
S2 37.5-40 9.8 3 . :
D-96 25.25 '23.25 N 0-2.5 244.9 MSG 26w /erle
| 0-97 36 32 1. 0-2.5  294.7 MSE  :40.0/4téo -
, _ 13 30-32.5 j 1248.9 : :
D-98 30 25 ] 0-2.5 1.8 : ’ 27.5 j:7.5 fissrs .
sl 25-21.5 32.4  26.8 i :
s2 27.5-30 5.4 29.6 ; y
A-52 MSG 10 MSG . . :
A-54 MSG 8.5 MSE R
A-60 HSG 9 MSG :
A-62 MSG 10 HSG 3
A-64 MSG -8 MSG .
S-1 MSG 8 MSG :
$-2 MSG 9 MSG - ;
s-3 MSG 8.5 MSG i :
— : ! ;
39 Subkole| 17,350.¢ : } |
02-1 GRJ Draft RAP §

June, 1986
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UMTRA /GRY
Table D2.1 Borehole information (Concluded) ald 1o s
Total
hole - Physical Sample BFEC SNL. . pCi/g | 15 pei/§
Hole depth depth ‘descrip- Interval, activity activity dnterface inlerfuce
number (ft) (ft) tion depth (pC1/9) (pCi/9) . (ft) 3,".4“4)/314./,
S-4 MSG 8 - MSG
S-5. MSG 4 MSG
S-6 MSG 2 MSG
S-1 MSGé - 8.8 ) MSG
S-8 MSG - 13.75 . MSG
S-9 MSG 1.5 MS5G
S-10 MSG 0 : : MSG
S-N MSG . 16 : MS6
S=12 MSG 12 : MSG
$-13 MSG 16 . HSG
S-14  MSG 12 HSG
. | Pk
Locidion ~ Ave. Ra-236 7ot/ Zxeavoted P-rf"/ From Lnerfoct To Bofioan ;
(pei/t) (k) () {
i
?-'IE A{& A 307&‘-3/&-= 34“./ 44‘&/20 =228 II‘,‘L/JD = 5,82 E
821463 £%) ‘ o _ i
e Aven B 6297L0/al = £69.9 <909 /n =283 121.7/22= £.53 :
(569,241 4% o i’
’P."e Area. € 72%L3/i09 3668.7 A 2629 /22= 3o 119.9/272 « 568 ;
4,236 £3) : : ;
Ple Acea D 78307.9/135 = 5652 10+86/51=37.3 178.9/31= 5.7} ' ‘

orepem—— o

341,364 §°) |
' 3 ‘2 3s S - | LR Y]
_2,:68,&004“.“, 24:3133.1 /423 ‘7./;..5“12'~ 39:7.1/9; 3o,am §36.9/9¢: £65,,,

[

T ermai. e B g g e, .

D2-12 GRJ Draft RAP
June, 1986
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ReN | el |-15-39

A\

SHT X0 37
N/ . . . .
Grand Juncticn Site Characterization.Eore.‘j.o!e Leg Nata

Ecreroles drille¢ by Rig

BEcrehole _ Location Ccrtamingtion eMax Aztivity Leoth
' .CCORRECTZD) Df:th in Fest / Ra-g2& pli/c tin feect)
. ‘ EL. - eL.
ez N 535200, E Zz580 45452 ¢-7.5 L5583 =34 1.5-3.0
> N 55300, E 22400 4s4§.3 0-10.5 45588, 4s:8 %.%5-5.0
eces-8 N S53T0, E 324:0 45829 0-15.5 4563% stz 1.5-3.0
© gT-2 N E3E5C, E 3Z:2S 458090 0-15.5 45605 £ig 1.5-2.0
&3+ N £33%2, € zse:o 4580, 0-15.5 4Ls6l3 . 115 13.5-15.0
.22 N S32685, E E2:EC 45700 C-10.5 -Lss9s” Stsze 1.5-2.0
s> N 53232, E SE7CO 45831 0-15.5 * 28434 =22 4.%5-8.0
62-3 N SSI0C, E EZ21é 45848 C-1%.8  4stsy EZEO 1£.%-12.0
= N S3228, E 22530 45215 0-15.5 48657 153¢C '7.%2-5.0
€z v $%2C0, E 32500 0-4.5% $c% 1.5-3.0 .
éd P E5330, E 3000 45#2 0-15.5  4sbhy  E:Es 1£.5-1&.0
EZD N 53250, E 23298 457725 C-13.5 45640 3160 1¢.5-12.0
&2 N 57250, E 333CC 4565 €6~7.5 45526 182 1.5-3.0
S§H N 53704, E 33300 4582 0-15.5 45887 2:%& {1.5-3.0
1¢2d N STZE0, E 334CC 45727-6-13.9 . a5bf2  zi4 «.%5-4.0
1220 N S3268, E 33200 4sfol o—s2.S  4sés.)  g=os 22.5-24.0
il N €288, E 336EB 4siok 0-31.5 45589  ezat 1.5-3.0
1-c N £323C, E 2320 W572.8 ¢-£5.5 45E53 z:isa 1:8.5-18.5 -
o’ €= N ES248, E 33388 4519 Nzre 45734 € .=-Z,
1=z K 53130, E 33330 4543 0-25.5 4séb7  =cEs 12.5-12.9
152 K Es£ic, E 23878 48929 c-27.0 4ss9F el 1.5-3.9
172 N £Fi¢2, E 3-1C0 c-21.0 1224 3.%-15.0
17s-2 N S3:¢7, E S~1%E 45920 ¢-g3,5 45675~ ==zcz le.=-18.
sz-2 ! 53102, E ZeZis 4587 ¢-22.0 45672--“’:-73'- 17.5-15.0
(xss N SS;¢0, E 3:3Ca C-22.5% T3EEL 13.%-1%.0
1sz-2 N SS110, E 3.3CH 4s800 ¢c-Z2.8 - 48552 z7zo 15.5-21.0
c:.2 P £5:88, € =30 458% c-z3.5  4seslk  zozs 16.5-1&.0C
e:3 N 53220, E 2-55C 45935 C~-4%,.5 457, ° E15& 6u. %<4t .0
. pez.=% b B3¢0, E 3ea%TD C-22.85 .. 7 2=3%. 1¢.5-1¢.0
(es.sz-s B OX5:22, E 3LeSS 450 C-2T.0 45510 zzce 1«.2-1=.0
€-=:2 bo =588, E 3210 45HS €-24.5 45890 Esss 1%.5-1¢.0
=32 N 55186, € 35222 4589 C-15.5  4s5é9.4- == 1:.5-1E.0
g5z { £5:94, € 35223 45720 C-4%.% 45728 &7 .1.£-3.0
€33 N £3:%8, € s:sca'aﬁy C-22.% 4s674 €= 1.2-3.
ess N é2:20, E 3T3C2 © Nzre 13 t.s-3.0
24 N 63150, E 352€Q 4s876 G-15.5 45681 220 13.5-15.0
33F-8 M 66297, € 3ns578 . 0-21.0 2:8 16.5-21.0
3P, N &L380, E 3TEYO <17 Nsre & 1.5.3.0
SaT M &£700, E 3CT8C0 <. Nare H 1&£.5-18.0
3L N 66C00, E 36200 -+ “Surface 11.8 G-G.S
b N 57709, € 34490 " - Surfaece 7.2 0-0¢.5
Hhoitl . N bO.'Z':'O.»E LhehH - Moo S 16.5-17.0
) s Eutricraled froal aelivity aftoer §ngronth
\ J Corroction funtaor we.ed tc ottain final aztivity

focr doitisl pZi/zg count i 2 x initaal resale,
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Grand Junction Site Chara:terl.ation Soil Samples

3%y,

I«
SAMFLE 1D LOCATION DEFPTH Ra-224 pCi/g
. IN FEET INITIAL  FINAL
[ ] .
GJ-S5-438 RAF. FCND COMP. < 0.5 1.7 37.4se
GJ-S2-857 Uest Machine Shop " ¢ 0.5 &5.2 120.4r
GJ-SS-2SE€ test Mechine Shop < 0.5 §.4 1E.Bes
GJ-55-25% West MHachine Shap < 0.5 1e.2 37
GJ-S5-3&& N 55,0003 E 32,500 € 0.9 1.1 2.2
GJ-55-3cs N 59,0005 E 35,600 <€ 0.5 1.2 g 4vs b2
GJ-SS- 4S5 N 55,000; E 32,7C0 < 0.5 1.2 1.7 -~
G5-85-371 N $5,000; E 23,700 € 0.5 1.1 E.Cee éo
T oEE=%E : =,EC0.__ € 0.5 1.2 E.bes &1
CJ-"S- 41 N 5‘.°C°' E a-.qQO < 0.5 1.0 o.‘.
GJ-S5-416 N $%,000; € 33,680 1.5-3.0 . 4.2 E.Lee
G3-85-420 N S7,0600: E --.cco &.S5-£.0 * 4.2 7.4 :
GI-S€-421 N 55,060; E 23,599  12.5-15:¢ 3.9 0.9 154
GJ-S5-4ZZ N S5,0C0; E ss.qco 16.5-16.0 1.2 1.1
G>-S5-422 N 55,060; E 33,500 19.5-21.0 .0 G4.0s¢
N 57,0C0: E 32,580 2z.5-22.0 3.0 &.0a
GI-SZ-355 N S5.0CO; E £%,000 IN Bz 1.5 T Ees
GJ-2€-373 N 55,0103 E 33,638 ¢ 0.5 1.3 e, ke X
GJ-Ss-112 N S59,010; E 34,000 . < 0.5 1.1 1.3
GJ-S5-134 N 59,0290; E 3%,€20 - < 0.5 . 1.0 1.1
GJ-S5-. S0 N 59,080; E 34,1C0 .- < 0.5 1.6 1.6
53‘55'329 N 5?.05". E 3".‘00 .< 0-5 019 l.e..
GJ-S3-314 N S%,024; E 34 .5¢0 < 0.5 H:07 1.4 2.Ees
G3-22-%:0 N S5,02C; E 24,220 < 0.5 1.6 S.2ee -
GJ-S3-322 N S%,.,030; E 34,820 < 0.5 0.8 1.2e% ,4
GJ-83-3«3 N S7,030: E 22,829 1.5 1.1 E.Tes ]
Go-5Z-2:& N 5% 0:22; E 32,629 < 0.5 1.3 S.ten £2 .
Gi-S3-372 N $5,040; E 33,£%0 < 0.5 1.1 2.2¢ 77
Go-E3-21é& N 55,C50; E 3&,2% < 0.5 1.3 S.ben P
GJ-S5-32:2 N 55,040; E 3¢,5CO0 < 0.5 1.0 2.0es .
GJ-€2-231 N s#.OLG?—E_SA.Sua < 0.5 1.€ S.kevw
GJ-S35-358 N 55,0463 € Z&,3C0 1.0-1.5% 1.2 2.6es 30
G>-S3-3¢2 N 57,6453 E E4 .-.o < ¢.S 1.2 E.hes _
C5~-53-225 N 5%,0290; E 32,5%2 < 0.5 1.3 .4
G3-S5-27& N 5%,050; E 33, sgo < 0.5 1.5 S.Cen
G>-E3- §& N 55,0503 € 24,220 < 0.5 1.7 1.8
G>-S:-3:!8 N S5%,650; E 32,%2 e.c-z.= 124.5 39,0
G--€3-3:7 N S7,053; E 3«.3:0 < 0.5 1.3 E.tse 21
G>2-2z~3%% N £5,C%5; E 36,030 1.0-1.5 e.1 G.Cee
G5-53~-355 N S7,.,0%:: E 2a.cc: c.%-1.0 2.1 4.2es =
GI-S€3-2¢S N S5,05¢; E 24,C2 < 0.5 1.0 £.Coe
Go-55-3-2 N S5 .o*:;‘E‘EZTE?b < 0.5 1.5 3.0ece 2
 (GI=S5-20 N 53,03%; E 3%,3:0 1.0-1.5 1.6 S.bee .
GJ-55-32C N 5%,Col; E 3w,0C5 € 0.5 0.7 1. Gen -
BJ"SS‘S‘.‘-? N 5" °5¢| _E 3“ .OC' .- 10.5..209_' — -_1',3 - e E.__é_'.’_ — e,
GJ-53-3:37 N S9, YT S: E 34,660 < 0.5 1.6 2.8
GJ-53=3Ja6 N 57,0433 E 36,660 ¢ 0.5 1.1 2.8 i
CJ1-535-370 M %7.0:%: E_ 36,409 ~ 1.5 2.9 _S.0es
Gl-8T-374 M b:.O?u. E 33,650 __.¢€ 0.5 1.2 2.4ss .
Gl-5%-2377 M S3T,07%: E 33,3%) ¢ 0.5 1.8 F. e 73
(CJ $3-131 N 5" 073; € 36,5C0 < 0.5 1.0 0.7
£5-323 M 57,9%%; € 34,527 < 0.5 0.9 -
G>-33-131 N 57,983 € 3-.Lu4 < 0.3 0.3 1.2




GrdndﬂJun:tion‘ﬁite‘%hara:tcri:ation Soit Ssmples
. ‘ : ) .

SAMFLE ID LOCATION | DERTH Ra-22¢ pCi’q
IN FZET INITIAL  FINAL
GJ)-85-345 N 59,0E4; E 34,E76 < 0.5 2.4 S.2es &b
GJ-SS-32Z2 N S9,0£S; E 34,020 < 0.5 1.2 3 bss %
GJ-£5-3C¢ _ N $5,085; E 36,085 < 0.5 1.6 2.Eve €3
GI-€-85F TN B§,0c7; E 84,500 <CC.S ] S bean
GJ-35-337 N 55,0%54; E 36,00 1.5 2.0 3.1 33
GJ-S2-357 N 5%,054; E 3¢,ECO < 0.5 2.6 S.2¢% :
EJ-5E-£1 N 5%,10C; . <0.5 1.6 S.0¢¢
CJ-S5- &7 N 5%,100; E 32,7C0 < 0.5 1.2 0.7 -
GJ-35-3SS N S59,100; E 32,€00 < 0.5 1.3 B ten S
GJ-535- 9% N S59,100; E 2£,5C9 < C.S 1.2 1.8
GJ-ss-33 N 57,1CC; E 33,000 < 0.5 W0 . 0.E 1.6<w
G3I-S5- 43 N S$5,1CC; E 33,3C9 <0.5 1.2 | 7/
GJ-EE-Z!12 N S55,1C0; € 55,4C0 < 0.5° 0.9 {.Eee <t
GJ-€5-2:§ N 59,1€0; E 3,400 < 0.5 ° 1.3 E.8ss
G3-56- §= N 5%,1C%; E 27,509 0.5 1.6 1.1
€J-£5-375 N £9,1¢9; E 33,5C0 < 0.5 0.5 1.Bes 73
GJ-55-397 N S%,10C0; € 52,£C0 < 0.5 1.0 2.0en 57
G3-S5-2!1 N 55,100; E 33,8900 1.5-2.0 1.6 F.Eas :
GJ-S5- 42 N 55,100; E 32,7C0 < 0.5 0.7 1.2
'€J-£2-338 N S5,100; E 33,650 1.5-2.0. 1.6 3.2
GJ-55-340 N 59,100; € 33,5C0 <. 0.5-1.0 1.2 E.bes ]
GJ-S5-482 N 59,100; E 32,600 ~< 0.5 0.9 1.4 e
GJ-£3-483 N S9,1€0; E 33,620 1.0-1.5% 0.6 1.9
_GJ-SZ- 65 N €5,100; E 22,650 <o.5 1.2 1.7 .
. GJ-E5-173 N 55,1CJ; E ==,10C 1.5-2.0 5.3 1.5
GJ-83-175% N S5,1¢C; E 35,109 4.5-£.0 E.&6 | B.Ee+
GJ-35-175 .N S55,1CC; E 32,1€8 7.5-3.C 3.3 2.7
€3-S5-17& N 59,1C0; E 3¢,1€0  10.5-12.0 $:.0  11Z2.0es 178
GJ-S3-177 N S5,1C0; € 34,1¢9 2.5-15.0 §31.¢ 1S23 .80
GI-£3-17€ N $%,100; E %4,1C0 1£.5-18.0 503.2 J1ECE. %
GI-55-179 N S5,1C0; E 3%,1C) 15.5-21. EsSe.S 1713.0e»
GI-S3-gc28 N 55,1€%: E 34,1€9 £2.5-30. __10.% 1.8
GJ-85-422 N 55,1C0; € 2¢,8:° 15.5-1%.C 17C5.6 T ELCT.Eee
GS~23-6403 3 SFT,100; E 3%,E50 17.5-1%.0 1£S4 .4 SSLE,Eee &
G1-25-484% N S5,1CC; E 32,820  &3.%-2Z.0 &1 7.5« 8
GI-£3-405 N S5,1C0; E 3%,829 £3.8-3%. 4.0 E.Ce%
GJ-33-356 N 55,100; E 3<,2:6 12.5-12.0 1742.5  3:21.0e+
GJ-83-3257 N $%5,1C9; E 3:,2:% 17.%-15.0 122,323  S726.&ee
G3-S3-3%3 M £3,1€C; E 34,2:¢ gs.%-25.0, 7.3 16,70 >3-2
G>-S3-33F N £3,1C5; E 3,814 g:.%-23. 1.€ F.kes
GJ-53-429 N 55,1CC; E 3%,2:% $3.5-3%.0 1.1 2.8¢0
CJ-£3-6C1 M £5,169; E 35,2i% 25.5-37.0 E. 3.6
GJ-S35-180 N S7,100; € 36,360 1.5-3.0 7.8 16S.Een
G3-83-121 N £%,100; E 34,300 4.5-5.0 &7 S.8
GJ-S5-182 K S5,160; € 34,300 7.5-9.0 1674,86  3245,2es
GJI-5S-1€2° N S%,1€¢; E 34,3C0 10.5-12.0 14673.4 3325.8+s 5 -
GJ-S3-164 N 57,1C9; E 34,3C0 15.5-15.0 1776.5 = 3533.0es )3
GI-55-183 N S?,160; € 34,309 16.5-12,0 16S5.2 3310.4+e0
G3-S5-105 N $%,100; € 36,360 17.5-21.0 1471.8 . 8YC3.4Lee
CI=82-177 M S5%,10%; E_ 34,302 €3.5-24 6.7 F.b=>
G3-53-223 N S7,1%35; € 34,5 16.95-16.0 19th. 6 30I0.6-0 -
GI-S2-8°h M 57,100 ; € 34,553 17.5-17.0 1Ced. 8 2131 .89 ==
G1-52-2.C M ST, E 30,800 e . 8=23.0 1€71.8 el183.86"
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Grend JunctioQ;ite;'Characteri:atio'n Soll Semgles

t S5,

SANMFLE 1D _ LocaTion. DEFTH . Ra-g226 pCisq
IN FEET INITIAL  FINAL
GJ-85-206 N 59,105; € 34,500 &3.5-¢5.0 3.7 2.0
- GJ-535-297 N S55,100; E 34,500 2&£.5-22.0 2.3 G Lo i
GJ-Ss~-8C8 N 55,1003 E -36¢,5C0 €%.5-31.0 1.0 E.04¢ -l
- GJI-EE-E95 N $59,1C0; E 34,%C0 22.%5-34.0 1.1 S.Cen

CJ-S5-2i0 N $§,1C0; E 34,500 2E.5-25.0 3.6 Z.Eee

GJ-€s-211 N S5, 1C0; € 56,650 1.5-3.0 1.8 B.bee

€l-cs-212 N 57.1co; € ah.é‘o . 7.%5=5.0 ece.7 LOS . 4sw

GJ-SS-213 N S55,10¢; € 36,£%0 10.5-12.0 '1842,3 ZLEi.&es

GJ-gs-2i4 N S5,1CC; E 3~.e‘o 12.5-1%5.0 1702.3 ZiCi.&oe 22585

GJ-35-2:15 N 5F,1C0; E 34,£30 1£.5-1E.0 1714.5  BLE5.Ces .
r3-€5-81¢& N s:.:ca. E -~.e ) 15.5-21.0 Jd883.2 E22z.&4s

GS-E5-2:17 N 55,100; E 34,8%0 gz.5-24.0 ° 1z.8 P -

'33=E§=TE!"‘N'57‘1VD- E’ac.eoo < 0.5 1.5 E.Eex =

GJ-£5-13S N £5,1C9; E 24,580 < 0.5 ° 0.8 1.6

GJ-£s-114 N S3,1CS; E 35,000 <C.5 1.3 1.5

"EGl-£5-241 N 55,1C0; E 235,059 < 0.5 1.1 g.2 3L

31-85-323 N 55,102; E _S%,000 1.522.0 . _ 13:.E ___Es3.&3s_

GJ-5=-117 N S7.1CC; E 35,100 - € 0.5 €.8 - 3.4

G3-SS~ &4 ! S5,1C0; € 35,200 ¢ 0.5 1.3 12.S

G3-€3-232 N S§,1C0; E 35,300 < C.5 },{a, 1.0 2.0en

GJ-£=-22&6 N S55,1CC; E 35,600 .-« <€ 0.5 1.8 S.bei

GJ-SS-126¢ K S55,1¢CS; E 32,7CO ~¢ 0.5 -0.E 1.6

Gl-€€-222 N £5,187; E 3-,1C2 12,5=-18.0 1484.2 E30S.&~e

Gj-%6=-223 N s-_ C7; € 3¢,1C3 1.5-21.0 187,82 E2ib.bve .

GI-€5-82~ N S7,107; E 34,1C8. €2.5-2~.C% 2.9 =.¢ 17 2-%

G>-S5-2Z= N S£5,1C7: E 34,108 3:.5-22.0 1.5 2.0 _ <

G--S5-:2% N ©5,110; E é=,1ce 1.5-2.0 17.¢ 1:7.8

GJ-ES~-1EF N 55,110; E S+,1CE 4.%5-¢.0 S.g &.4

CI-€3-1%0 N E53,110; E 34,1C8 16.5-2:.0 13:5.3 E73C Lo

GJ-S2-1%1 N 85,1103 E 3¢,1¢2 €2.%5-2¢.0 1.0 1.5 L1

G5-E3-1S2 Kk E5,118; E 3-,1¢8 gs.s-27.0 3.2 E. b et

GCJ-€5-1S3 N 55,1103 € 3%,1C2 £2.5-25.0 7.0 14.Cen

Co-c5-1%& t. €3.11C; E 3¢,1C2 2:.3 2.2 =3.%

EJ-SS-3CE N S3,11z; E 52,£%0 < C.5 _C.% ). Ess L
c-T=_=:'€ ' &5 1£2; E S6,E% < 0.5 0.5 1.Co0 T
J-€S-223 N %F,12%5; E 33,0C9 e.0-2.% c.7 = Laee .-

G:-S3-23¢° N ST,125; E 33,€C0 < 0.5 1.6 C.fee ______ T __

G--€3-222 N S5,138; € 33,859 < ¢.5 1.4 C.Eee >z
S.-S2-2-F N S5,125; € 34,L5¢ [c.5-1=.¢ 17-2.1 CZ.Z.C~¢
17-22-255 M £5,132; E 2~,£%) 17.5-17.¢C 175:.5 3522.0.0

GJ-53-251 N S%,132; E 3%,4%0 €2.5-22.0 1532, € 21T,k

G3-£3-252 N $5,132; E 3%,82¢C 3.5-2%.6 1637.8 EZ74.bes .

GJ-SS-2%3 N 5%,138; E 35,70 85.5-2=2. 3=.e 71.80e ST e

G3-83-25+ N S5,122; E 34,8%0 29.5-31.0 12.9 <.

cr- s:-a:s ‘N 5%,122; E 34,870 22.5-24,0 1C.& 80.3

©2-65-2545 N 57,1323 E 36 ,&7) 31.5-37.0 11.6 €5.0

G:-Sa 116 M S6,140; E 3,.3- < 0.3 1.4 1.8
231-55-277 N S7,1bo; € 32,400 < C.5 1.3 2.4 =6
G O N KT 35,200 < 6.5 C.% C.5 -

C--’ -3 0 b S, 1T E 37,00 < .5 2.0 L e £7

G:-3%-2un N 59, 1‘ﬂ. € 37,653 < 0.5 1.0 .00

G1-25-314% S .l . E 37,7 < 0.5 1.3 2.3

G: Sz -n7 € 375,70 1.0-1.59 0.5 1.8+~
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LOCATION

55.15C: E 32,710

Junction Site Characterization Scil Scmples

DEFTH
IN FEET

GJ'SS-QEO N ’05"310

GJ-€S-4E1 N 59,150; E 33,710 < 0.5

GJ-£5-456 N 55,150; E 33,710 0.5-1.0

GJ-tE-164 N 5%,150; E 23,5C0 1.5-3.0 14EZ . 8 ‘
GJ-g€-1¢S N 59,150; E 22,5C0 ' 4.5-6.0 EZ72.04e !
GJ-€5-146 N 55,1503 E 33,500 10.5-12.0 SCEL.Bee ‘
G5-£S-147 N £5,150; € 23,530  13.S-:S. SES.Eee’

GJ-€5-148 N 55,1503 E 23,500 1£.5-1£.0 SCOZ. 4w R,
GJ-€3-149 N S5,150; E 33,500 19.5-21.0 12C7.&vs =
G3-€S-170 N E£5,150; € 33,580 €2.5-2%.0 \
GJ-E€S-171 N S5,150; E 332,500 £5.5-87.0

GI-€s-17€ N £%,150; E 233,5¢9 31.5-32.0 |
Eo-EE-LSL N 55,150; E =¢,5%6 1.0-1.5 |
GJ-€5-155 N E55,150: E 34,ECO 14.5~1¢.0 ESES.Lee |
GJ-E5-1%4 N S5,150; E 34,E20 17.5-1%.0 z ELTS. Lo |
"@J-SZ-1%7 N S3,150; E 24,E%0 20.%5-22.0 2. \
GJ-§5-158 N S%,150; E 34,€30 £:.5-25.0 1. I |
GJ-€3-15 N S5,150; E 24,ECO0  2:.%-22.0 3. 2dEC
GJ-83-200 N 55,150; E 34,820 25.5-21.0 3.

37-82-201 N 55,150; E 34,E00 32.5-34.0 1.

GJ-E5-2¢2 N 55,150; E 34,E30 --27.0-37.5 é.

GJ-S5-2:€ N 55,150; E c5,€c0 <.5-15.0 - E5.90

GJ-g5-219 . N S55,150; E 35,000 15.5-81.0 C.9 L&,
GJ-85-229 N S5,150; E 3S,€¢€0 E.5-E84.0 0.9 i
G5-£3-221 N £5,150; € 5,680 3:1.=-322, 0,4 )
G--SS5-25¢ °* N £%,150; E 35,820 1.5-3.0 E:.€

G5-E3-227 N £5,1%53; E =%,2¢ &.%5-%.0 6.5

GJ-gs-222 N £9,1%50; E 32%5,2¢ 7.5-%.0 1.¢

G--S3-83F N E5,150; E S%,820 10.8-:2.0 g.6

G3-85-230 N £5,1%C; E 25,220 13.5-1%.0 0.€ S 8

S-€5-231 N %%,1%0; E 35,23C 16.8-12. 1.3 e

G>-zs-z32 N $%,1%0; E 35,250 19.5-21.0 0.€ t.2

G3-£5-233 N S5,1%2; E 25,220 £1.0-2z.0 _¢.S 1.2 —

S<=33-1cs ST, IS5 E SE,600 < 0.5 C.5 .2

G5-€2-123 N S37,185%5: E 23,68 - €-0.S 1.1 1.3

Gs-835- §7 M £5,1&%; E 33,10 < 0.5 1.5 1.6

CS-E5<SE! N %35,165; € 22,659 <C.5 C.t 1.k« ’y 3

--S=_ |z W €% .17%; E o=,0%0 < 0.5 C.E 1.2 Tl

iS-S3-325 N £%,175; E 22,100 € 0.5 1.0 0.¢ "
C.-2Z-3.3 N =5.175; E =2,83¢ < 6. = €3 €.5. 53
GI-82-332 N 5%,17S; E 23,3C5 < C.5 1.9 .40

G>-85-319 N S5,180; E 33,600 < C.5 1.3, 2.Les

G5-S£-125 N S9,185; € 35,329 - € 0.5 1.0 2.0 -

GJ-$3-330 N S59,165; E 33,475 < 0.5 1.1 2.2

GJ-85-127 N S9,10%; E 35,4C5- € 0.5 1.2 3.5

G3-S$5-331 M S57,16%; E 33,655 <0.5 0.7 lL.bew ‘
GJ-55-40C M S9,195; € 93,600 <0.5 1.0 0.8 T
CJ-S3-424 N S%,192; E 33,400 0.5-1.0 1.3 2.5 ']
Gl-33=-637 N S59%,1%%: € 33,650 1.5-2.0 0.2 - 1.8 o
Ci-S5-247 M 57,1%%; E 33,%%4 1.5-2.0 EGs.2 170 .4

G:-53-572 M S7,1%:: E 34,57 0.5-1.0 1.6 3.6 _

2-S5- §Z_ M 53,”0k; € 32,509 < 0.5 9.7 15 .4 A

C--z2-11it ] 200 B 32,3579 ¢ 0.9 e.! 1.6
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Grand Junctiig Sxte Chargcterization Scil Scmgcles

SarMFLE 1D LAOCATION DEPTH Ra-Z22% pCi/a
IN FEET INITIAL | FinAL
G5-85-6425 N S5%,290; E 32.£00 1.5-2.0 T12.8  Cca.Ges
GJ-8£-425 N $9,2C0; E 32,400 4,5-5.0 1e.5 23.0¢s
CJ-35-427 N 5%,800; E 32,400 7.5-9.0 t.1. S.Ce» 2C
GJ-Sc-428 N 55,2C0; E 22,&C0 10.5-12.0 c.2 O.bew
GJ-E3-429 N S$9,20C; E 32,8C9 14,.5-1¢.0 1.€ S.ten
Gl-5-430 N S5,890; E 32,400 1£.0-16.5 1.6 3.8
GI-S5-110 N 5%,800; E 2&,7060 < 0.5 10.5 1.2 9
€J-S5- 79 N 53,200: € 82,500 1.5-3.0 10.7 12.1»
GJ-S5- EY N 55,8C0; E 32,500 4.5-5.0 £30.0 7 12:C,0e«e
G3-Ss- €3 N 53,8503 € 82,569 7.5-9.0 75%.7 SE5.4ee
Gr-c€5- E2. N £5,820; E 22,590 10.5-12.0 . 1.6 e.1 '
G5-35- €3 N S5,820; E 22,550 13.5-15.0 ~ &.2 E.btee e
€5-25- B4 N S5,850; E 32,580 1£.5-15.0 7.3 15.¢
G>-25- €5 N 55,2203 E 22,SC0 15.5-2:.0 1.0 2.Ce«
€3-£5- % N 55,8303 E 52,5€9 2 0.5 1.2 . 8.0
G3-S5- 45 N 53,2003 E 22,160 < 0.5 3.4 €~.3
G2-35-3C N £5.220; E 33,110 1.5 €s.1 170, Bee
GJ-€:-118 N 57,2003 E 22,30 . < 0.5 5.0 12.¢
G3-€5-863 N Sv.EuO: E 23,2¢0 1.5-2.0 - §2.5 1§7.Ce»
G:-55-254 N £5,250; € 33,30 4.5-5.0 gz.5 4S.C-s ,
cJ-‘~-=‘s N 5 EFOC E 3...3C° -a 7.5-700 1.‘ a-o 66‘
€3-S5-248 N 55.2C0; E 3%,2€0 12.5-12.0 0.9 0.8
G3-£5-2+7 N E£5,2C0; E 33,3¢0 1£.5-1€.0 e.8 2.&
G3-S5- 65 N S%,220; E’ ,ScO < 0.5 1.6 1.3 _ .
G3-33-220 N S5,220% E 23,7¢C0 1.5-32.06 cLEl.t LELT .S
E:'EE’E:!" N ==.E:';: E .7C° ‘Ons-éac E:“-’ léE?."’
G:-3z-2:2 N £7,2C0; E s:.7co .E-%5.0 13:16.5 €233.Cee
G3-S2-2:3 N S5,800; E 232,%C0 13.5-1%.0 1232.3 Ebik.&es
Go-g3-2¢4 N S5,256; E 23,7C9 1£.%-12.0 1222.7 ESZS.4ee 13
G3-Ts-2:5 N S57,220; E 23,7¢9 15.5-2:.6 - 2.4 LEZ.Ee»
G>-53-23¢ N 5%,220: E 33,7¢0 gz.=-zx.0 1233.6  Eatt,Ces
*.-S--E=7 N 5"1.5‘:Cz E -3.7CO 2:-5’:‘:‘. 1.3 los
G>5-Tz-g£2 N £%,220; E ss.vco 3-.%-3%5.8 c.c o.e
GI-£3-2:5 N £3,830; E 23,7C0 35.5-3£.0 1c.2 11.&
Go-335-270 N S5,820; E EZ.E 0 1.5-2.0 .7 11.bLea
23-£3-271 N %%,820; E 23,820  4.5-£.0 1255.1 ES!E.2e¢
o=32-872 "S$QE:°3 E J-g-vo 7..--700 s=.° 3 1E.Cer
. GI-£3-273 N S%,238; E 23,630 1C.S5-12.0 ETZ.6  1ZZS.Zes
Gr-€3-27% M =3,229; E 33,813 §13.2-15.2 1212.0 E3Zz.Cee
 GI-£3-275 N £3,2°5; E 23.5:» 1:.8-1%.0 157¢.§  21S3,E- 1l
G>-23-27¢ N 5F,2:C; E 33,652 15.%-2:.C &TF.7 1375 .40
G>-83-277 N S3,2¢0%; E 35,820  gz.8-2-.C 162.7 S2S.40 0
GJ-55-276 N S5,2%0; E a-.E D) 85.5-7.0 1.12 2.3-
GJ-55-275 M ST,2L0; E 33,830 ' 26.5-30.0 0.5 1.Gas
G-63-280 M 5%, aoo-'E‘a:Lecu' 37.0-37.1 4.7 9.hsv —_—
TQI-S5-3C6 N S%,830; E 3%5,232___ 1t HZ3 3.7 ___
CI-23-115 N S5.2151 € 39,2+ < 6.5 3.7 &3
CJI-53-117 M 5%,210; E 32,220 2.0-2.3 3.2 6.7
Gl-00-122 N 57,7107 € 33,809 1.9 2.¢ 2.1 5.3 y
GJ SH=12 B S PLy E 32,000 < 0.5 1.0 an. 1
SU-lS M DT, 210 E 30,70 .. 0.5-1.¢ 1.« V0
SR N N T 3v.r.; 1.5 9.9 2.9 .
Ci-5:-2uT M 9,2.0; € 30,60 1.5-3.7 1o7..8  a.i..a0c ...
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Grand Jurcticn S};e Characteriﬁatlan Scil Samples
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dearléu

SAMFLE 1D DEFTH Ra-22% pCi/a
IN FEET INITIAL FluAaL
GJ-SS-266 M 5%,250; E 32,450 - 4.5-6.0 1757.1 3516,2un
GJ-55-25§ N 55,2590; E 32,850 7.5-6.0 378.8 757.6¢8  25(D
Gl=-2-2%0 N 5~7.ESU; E 32,&%0 10.5~-12.0 2.7 - 3.3+
GJ-§3-2%1 N 55,850; E 32,&%0 13.5-15.0 1.0 ‘R.Onn
GJ-§s-2%2 N 5%, a=u: E 22,¢%0 16.5-1E.0 S.4 10.64
€J)-E5-263 N 55,8503 E 32,e50 19.5-21.0 2.7 2.3
CJ-S5~- E& N 53,859 E»as.zco 1.5-2.0 4.6 .7
€J-£S- E7 N $5,250% E 33,220 4.5-5.0 111.9 23.Ses
G3-85- EE N .5%,€20; E 35,800 - 7.5-%.0 112.3 ESU. .t
GC>-£2- EF N S3,858: 3,890 - 10.%=-12.0 S7F.4 SISE.Ees QD
G3-82- &0 N S%,250; € 32,2¢0 13.5-15.0 ‘e Gl E.Sos
25-C€%- 63 N 55,8503 E E=2,g8¢ 1£.5-1€.0 * 0.7 1.Gan
Gl-€2~- G2 N s=.s 9: E 33,28¢0 £2.5-g2.%7 2.0 0.4% _—
53-55-155 N SF .C-O' ESE."'CO 1.5‘3-.9.' 7.3 5-!
c—s-ss-xsé N 5'.:- E 3-. vo » ‘0.5'6-0 172.3 SL:‘.&"
GJ-82-1%7 N s:.e-a; E 32,400 7.5-%.0 £27.9 415.Eee
G>-33-158 N . 5%,8S9; E 34.‘u0 10.%-12.0 1s2.¢ B0L.0erx .
GI-£2-15F N S59,250; E 23,659  13.5-15.C 2.s S.Cee 7332
GJ-€5-1:29 N §5,850; E 33,4C0 1£.5-18.0 3.t &.2us
Gl-85-1&1 N S7,e5¢; E 33,6%0 19.5~-1.0 0.4 C.Ben
GJ-S5-1¢2 N S55,250; E 33,400 ..22.5-25.0 0.§ 1.6¢s
Cr-SS-3¢3 N s», €0: E 3346Cu E5.0-25.5 0.9 1.6
G>-52-834% £,850; E £20 *1.5-2.0 - 4S9,1 GIE.8se
G>-3~-23%2 h 5=.250: E 3-.¢v3 %.5-¢&.0 725.% 1441 . E<e .
2J-52-23: N 55,8%50; E 33,&%0 7.25-7.0 gs¢.0 SS0.Nee
G5-53-237 N°S5,2%C; E 33,.£20 13.5-:%. 46,0 EZS.0ne -c
Go-S2-232 N ST,25C; E 33.£%0 16.5-12.0 EiL.S 1625.0ea 12CD
Gr-85-235 N S55,250; E 33,¢&2) 15.2-21.0 132.0 25,0+«
z5-SS-2-2 . N S%,85C; E 33,820 £2.5-2%.0 1283.7 ES0T7.hex
G5-8z-2:1 N EF,ESS; E 33,880 cS.5-87.C S.1 11.4
Fo-S3-T:2 N %3 . 250; E 23.£33 25.5-33.¢C _E.7 &.2
Gi~-82- %: N £5,300; E 22,£20 T1.%-Z2.C 7i1.& 14EZ. 2
15-8%- %2 N £3,300; E 32,&80 «,5-¢.0 €229.1  4LiE.Eve
€5-£3- 72 N 55,3¢3; € 32,420 7.5-%.0 «7.7 €3.2¢ -
CJ-53- 7~ - N 5%,302; E E=2,.6:3¢C 10.5-12.0 c.s 0.9 =D
GJ-S3- 75 N S5,3¢C; E s-.e'o 13.5-1%.0 1.6 2.2
G>-€3- & N %5,3:C:; E 32,630 12.5-12.0 0.9 1.4
13-235- 77 N B2F,2C3; E 2-.e.c 15.5-2:.0 4\2 . 1.3
GJl-£3- 72 . N %$,3C5; E ZE,eC° .. €s~zle Woignt to lew for fral,
C-€3-123 N 55,32C; E_33,4C3 < 0.5 &7.€ E2.0 '
G--S5- 2. N %5,3C2; E E2,7v0 1.5-3.0 151.86 ZC3.Eee
G>-C5- 32 N 53,3¢0; E 32,7¢9 “«.%=-4.0 1a1.1 - 322.2.0
- Gl-83- 33 N 5%,302; E 32,7¢% 7.5-%9.0 127.3 SSh.bee
G-82- 3¢ N 5%5,300; E 32,7¢C 10.5-12.0 148.6 267 .24 .
GJ-3c- 35 N S%,3C0; E 33,7¢Cn 13.5-15.0 94.9 167.8¢ 3D
GJ-55- 36 N S57,3C0; E 32,7¢9 15.5-10.0 71.9 118.6
Gl-83- 37 N S5§,300; E 3:.7ro 19.9-21.0 1.5 3.7
G1-53- 30 N Sﬂ.aoo;_e 32,7¢9 22.5-26.0 0.6 0.7
GI-S5- 3% - H 52,3C9; € 30,799 25.5+-27.9 1.6 e.7
Cl-S5- &5 M 56 .39 € 33,790 29,5-20,0 1.2 1.2 -
Cr-55-3035 N 57,903 E 38,6400 < 0 5 1.4 1.5
1-6T-ATS N OS7,305; E 32,70 ', 3.7 Al.hes 4~
v P D3, W v E 35,200 u,ﬁ h [e2.0 Pl e -
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Junction Site cﬁaracterl:ation Scil Samples

Grand
" [y . .
SAMPLE 1D LOCATICN | DEFTH Ra-22& pCisg
' 1IN FEET INITIAL FINAaL
GJ-S5-490 N %9,3C0; E 32,650 7.5-%,0 21E.8 437.4%s
GJ-55-491 N 59,300: E 32,ECO 10.5-12.0 159.9 315.8¢n 4,
GJ-Ss-452 N 55,3¢0; E 32,600 13.5-15.0 e7e.1 S44 ,2va
GJ-SS-453 N $2,220; E 32,ECO 16.0-1€.0 1786 SESE.Ese
GJ-S5- S1 N S5%,3C0; E 32,E18 1.5-3.0 1654,7 &5%.6¢¢
GJ-55- &2 N 5%,300; E 22,818 7.5-5.0 184,% 325 .44
' BJ-8S- S N S5%,300; E 32,614 10.%-12.0 122.2 S6L . Lee
G3-Ss- 55 N 85,3¢C; E 32,816 12.5-1%.0 1€9.2 ° 376.4¢«
€3-S5- & N £%,33C; E 22,614 15.5-18.0 16756 ESSU.Bee  (3-3
E3-Ss- 7 N S5%,2CC; E 32,€16 19.5-21.0. . 1.5 1.2
G3~-85- S N 5%,300; E 32,El¢ €2.%-24.0 * g.62 4.Cre
G5-85- &% N S7,200; E 32,EB:¢ £5.%5-27:0 1.1 S.Coe
G3-8%- &2 N S$,200; E 22,.€:6 €2.5-32.0 1.3 S ke
GJ-Ss- &! N 55,3803 E 22,€1¢é =!.5-33.0 ¢.¢ 2.0
GJ-S5- &¢2 N 55,2003 E 33,050 1.5-3.0 7&.5 11€.6
GJ-85- &3 N S55,200; E 33,080 64.5-£.0 125.0 2S2.0e»
G3-S=- &% N S3,30C; E 232,000 7.5-5.0 12,7 TOE . 4o
G3-8%- &5 N S55,300; E 33,0¢0 10.5~12.0 1£1.2 2:2.beq
G2-8S- &3 N 55,3003 E 33,050 13.5-1%.0 122.¢ E1%.Bae é>
G3-SS- €7 N 55,300; E 33,00 -.1&.5-1E.0 151.% SE3.4ne :
GJ-S83- ¢ N 5%,300; E 32,020 +.5-24.0 2.3 4.9 -
GJ-55- &5 N £%5,300; E 323,¢00 £2.5-24.,0 1.¢& 1.2
G3-83- 7¢ N S5%,3¢0; E 23,Cc0 £3.5-22.0 ]1.€ 1.e —
Go-S5-65% N S<,25C; E =2,£%0 1.5~-3.0 127.5 E25.04¢s
G>-S2-53C N 'S$,358; E 322,&%0 €, S-.0 423, €~i.Eee -
238550 N 55,3503 E 32,£%5 7.5-5.0 €z, B:i17.Cee e R
G3-E5-€32 N S3,359; E 32,652 1¢.5-12.0 1&.64 EI.Ce
5I-85- &1 N S5,3503 E <Z,&LC 1.5-2.0 €75.5 S, Coe
G3-S3- 82 N S5,255; E 32,828 4«.%5-¢£.0 17<. S50, 8¢
G>-S%- 82 N S5,3%9; E 22,822 7.5-%.C . 1%2.4 S0:.Eee
1>-82- 25 N £3,3%0; E 22,629 10.5-1&.0 1sc.3 SO%.ked
GJ-E5- €5 N S3,3=0; E 32,820 3.%-1%.0 125.5 Eal.Cee 29e-8
G-~ E& N SS,259: E 32,42 1£€.5-1E.0 é&z.2 135.68
G3-SS- &7 N 5%5,3%50: E 32,88 1.%-21,0¢ 3.3 &.€
G3-83- 82 N 55,350; E 32,629 €z.5-24,0 1.4 3.6
30-835- €% N £F,350; E 2&,é:7 £.5-27.0 c.s 1.3
G3-Sz- 3¢ N ==,3%=C; E Z2,£:) £3.5-2¢.0 g.2 1.9
S-SZ-3Z~2 N S3.,4085; E 22,%== < 0.5 1.8 EZ.4ee
G>-33-22: N =5,¢C0; E 22,529 1.%-2.0 “c1.% §23.000
GJ-33-232 N ®3,L5%; E 22.%: 4. S~£.0 1.¢% S.Eeo
G>-8S-283 N 56,42C; € 22,60 7.5-5.0 1.¢ 2.Cen =
G3-Sz-23% N 557,486; E 32,609 13.5-15.0 1.5 3.0« =
G2-83-8S5 N 9%,4(C; E 32,50 16.5-12.0 1.1 S.8en
£3-53-2C4 N $%,46C; E 32,530 16.5-15.0 1.3 1.0 -
€83~ 45 M 55,495; E 33,929 1.0-1.5 1.9 1.P .
GI-535-9%2 N 5%,500; E 32,6C0 1.5-3.0 1.5 1IC.S - -
G!-S5-53% N $7,500; € 33,460 4.5-6.0 S.5 &.7. -
CJ-S3- 1l N %57,530; E 37,439 - 1.5-3.0 25%.0 TR
CJ-S3- 12 # 57,%50: € 32,629 6.5-6.0 225.3 Glh,4ea
G2-S3- 12 N S7%,%0; € 34,443 7.5-9.0 1n2.2 v 2702
2e0Ze e N OST,S00; F 30,4239 10.5-18.0 2:s5.0 G0hh Goe
G2-55- 12 NS¢ ,80 E 37,60 15.5-1%.0 1°2:.5 17 tee
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S%9,85CC; E 32,¢=S 1£.5-1£.0

GJ-SS" 16 N ‘3"‘07 2690""
GJ-SS- 17 N 59,500; E 32,25 15.5-20.0 0.7 l.tes
! GJ-SS- 1E N 59,500; € 32,&E5 2S.5-27.0 0.7 1.2 - 27-8
i GJ-sS- 1§ N S5%,500; E 32,425  22.5-2%.0 0.6 0.7
GJ-€5- 80 N 5%,50C; E 32,625  E7.7-87.7 1.3 2.3
! GJ-§E-40& N 5%,50C; E 32,600  1.5-3.0 1055.2 &133.444
: GJ-55-407 N %5,5CC; E 83,580 4.,5-¢.0 §31.E 1623.&¢e"
’ GJ-ES-64CE N 55,5C0; E 232,5¢0  7.5-9.0 - 25%.3 71E.b4e
, G>-£5-4¢% N 5%,5C0; E 33,530 10.5-12.0 332.7 &77.4ae
: GI-22-4:0 N EF,E00; E 33,530 12.5-1%.0 4-2.% ESS.Eue
i GJ-s5-6:1 N S5,%S0; E 23,589 1£.5-18.0 LEEL.5 1173.Cec
GI-23-512 N £5,%5C3 E 23,639 1€.8-81.0 %500 1e1e.0s¢ /SF
GS>-£3-%12 N S3,%00; E &3,6C¢ EE.5-E¢.0 73&£.0 E52.0%e ~
GJ-35-%16¢ N S5,5CC; E 32,65C E£.5-27.0 Ez.3 64 Lee
G3-£5-41 N 53,58C; E 33,600 Es.5-2%.0 18.¢ 37,244
GJ-Ss-41¢ N 5%5,%5CC; E 33,530 3:.5-23.0 2.7 S.4es
G3-55-%17 N $5,59C; E 33,530  3%,5-37.0 E.1 1e.24e
] G3-S5-&!8 N %3,58C; E 23,589 37.6-37.8S 4.2 8.5
GJ-53-455 N S5,5C0; E 2£,7C2 1.5-2.0 €7.4 S¢. €~
. GI-SS-&SS N S5%,5CC: E 55,7¢0 4.5-£.0 13.2 1e.1+ .
4  El-8z-45& N =5,500; E 35,7C0 - 7.5-5.0 15.9 3z.8.¢ 2'F
) G>-53-6%7 N S5,5CE; E 35,&72 K.5-1¢.0 E.E 4T .E%n
, v GEGJ-E3-4SF N 55,502; E 35.¢73 17.5-1%.0 &0 7.Ev
G>-$3-431 N S%,5CS; E 35,873 1.5-Z2.0 1.0 11.7 , .
o/ €I-€5-232 N 5%,51%: € 35,472 €.S-%.0 g3.1  6c.2ee
30-€3-432 ‘M S55,5C%; E 35,473 7.5-%.0 zz.0 &5, ‘
G3-52-53~ N £3,%53%; E IT,e73 15.5-12.9 1.t 17.S- B357-6
G>-35-435 N £5,50%; E 35,472 13.5-15.0 6.0 G2.0ss -
G)-S3-333 N £%,5CE; E 25,673 16.5-18.0 1¢.1 Ed.85¢
1S-32-437 N 53,5C%; E 35,473 15.5-2:.0 cs. Sli. 0o
:5-83-137 N S5,£20; E 3E,%5 < 0.5 1. E4.9
:2-55-33« N £5,6£2C03 E 22,850 < o.= 7.£ §.8+ [ F4
Go-g-3ca N £%,4583 € 52,552 < ¢.s 15.2  1%.&e q
GS-Sz-cT4 N E5,6C0; E SZ2,3C0 1.2=-3.0 Gl.t ES.E*= »
G>-S5-2% N 5T,£2C; E 3,320 6.5-£.0 13.0 15.€.
:-33-2%0 N %F,£2%0; E 35,350 .E-%.0 1.8 14,00
5o-S3-257 N £3,8%0; E 2%,3i8 1¢.5-12.0 17.¢ 2.7 )
s-83-278 . N %5,e27; E 28,313 13.5~15.0 e.e Gotee. . 2Ly
22-33-25F N 53,6203 E 35,278 7 le.E-1£.9 €.2 12.6-¢  °
30-85-2:2 N S7,82%; E 35,3313 15.%-E:.C S.c 1S.Eee .
33-€5-3C3 M S3,£C2; E 35,320 £2.5-2%.0 s.s 7.Ceo
G3-£3-352 N 5%,83C; E 35,3%0 £S.5-27.0 1.E 1.6 '
= N Loo; € SS,309  €8,5=30:0  __1.& 2.E¢ -
1 N E 33,620 - 1.5-3.0 1¢3.7 ES7.Lee
J a N E 30'?!650. ‘0.5‘600 157.5 37?00'.
Ci-55- 3 M $%,679; E 32,6CC 7.5-9.0 171.3 2.6
GJ-55- & N 5%,853; € 32,639 16.5-12.0 176.8 $3.Pe
J-85- S N 57,4%6; € 33,6%0 12.5-15.0 £57.6 M77.8v0 264
3-5%- 6 M 57,4249 E 30,600 16.5-12.0 417.8 BIi%. At
GJ -55- 7 M 5T,0U%; E 35,600 19.9 25,0 1.4 e.9
G2-S2- B8 N S7,4%09; B 32,49 21.5-22.0 5.0 12.3
j C:-S5- 9 M 3%,aTv; E 30,409 2i.5-24.0 1.5 2.1
U LG5 17 L N-ACINASANE SN e Y td S ALy SIS LTS A AL LU
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DEFTH
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. 1t FEEST INITIAL FlnaL
\ .
: GI-SE-3E7 N 86,700 32,859 IN _HEO0 0.8 1.8
! . -EGJI-ES-100 N S5,7C0% 35,300 $1.5-3.0 1077.3 EiSh.ben
. Gi-gc-101 N 55,700; 332,309 4.5-6.9 121.8 E4Z. L
GI-gs-10c N S%,700¢ 23,3C0 7.5-9.0 3.8 123.0
' G>-€35-103 N $9,7C0; 33,300 - 10.5-12.0 141.6 EE3.C«e
’ CJ-85-10C4 N 59,700 33,3C0 13.5-15.0 S3%.0 1978.0%a
: A GJi-E£-105 N S5,7C0; E 335,389 16.5-1E.0 €.0 el.4
GCI-E35~-1Ct N S%,7C0% 33.,3C0 1§.5-21.0 2.9 3.2
- - G3-€3-1C7 N S58,79C0; E 33,3C0 é1.0-gc.S “«.e ° 5.0
Co=F2-1C2 N S%,%CC S3 €E.5~-22.7 i.¢ T,.Cosd

E
€
E
E
E
3
E
E
E
E 33 A
GJ-€5-5¢2 N S5F,ECQ; E 22,559 < 0.5 . E5.1 Si,8e0
Gl-£3-2745 N 59,E0C: E 32,55 < 0.3 15.7 15.2+ —~—
GI-Ts-1325 N =95,€6C; E 24,530 1.5-3.0 266.7 4S3.Ge
GJ-53-135 N SF,EL0; E 8,380 6,5-£.0 €75.¢ TEF.Sv#
G3-32-1%0 N ST,E20; E 34,%0 7.5-5.0 3z.4 Qe Eew
Ci-5s-~141 ! $5,E20; E 34,%38 10.%-12.0 EsSt1.7 SOZ.4ne
GJ-E2-1¢2 N 55,6003 E 24,%¢ 12.2-15.¢ gi5.7 GET 4o
GJl-£5-)¢&3 N S%,63C; E 34,350 16.5-1€.0 192.€ 33C.64
GI-ES-144 N $9,820; E 34,500 19.5-1.0 €E7.5 S7C . Gen
G -83-145 &N ST,EIC; E 34,500 82.%-24.0 E4E.5 GTE . b
G5-S3-146 N 535,650 € 24,5C8  -.2%5.5-27.0 23:7.3 474 ke 213
G--S$5-1%7 N 53,8803 E 3¢,500 ££.5-35.0 E7E.5 = S5u5.0ee¢
G--S5-1¢8 . N S%T,8C0: E 34,%5€9 3i.5-23.0 £237.0 416,090
\/ G--53-12F N S$,E3C: E 34,530 S..5-2¢.0 E:E.6 SZ7.Eee .
G2-S3-1%5 N ST,E32¢: E 34,839 37.5-35.0 15,7 33T ,444
Go-32-1%: N ST ,EI0; E EL,500 65, %-%¢.0 1€5¢.6 ° SiS3.E-e
Gl-S2-1S2 N SF,830; E 3+4,53¢ «%,5-5:.0 2.0 4.Con
GJ-€3-153 . N E5,6C0; E 24,500 S4,.5-%2.0 1.5 2.4
G3~S2-1%~ N £5,63503 E 3&,50¢C 87.E~S7.€ 2.4 5.1
G5-33-4¢35 M S55,E3C: E 24,220 CoF. E34.& 4LS, Do
S.-85-G51 N S5,550; E 3¢,699 < 0.5 S.t T.E~¢
33-32-47) N 53,6803 E 2¢,620 1.5-2.0 & 12.8« Lo
GI-ES-4TE N SF,630; E 2,609 4.%-£.0 2.1 0.8 “
G>-£3-473 N S%,882; E 3&,638 7.5-5.0 1.3 1.0
2I-83-67% N £2,60C3; E 32,630 2 12.5-15.0 1.6 S.bee
. GS=ET-4E2 : &C,003; E 3&,CC0 < C.S 5.5 1{.Ess
35-83-6475 N &8,6C5; E 3£,C29 .5-3.0 a.2 G b
23-E2-4T& N &C,2%2¢; E 3&,C370 4.5-¢.0 0.5 1.Eve oL
22-€3-477 N &2,€CC; E 2:,C36 7.5-%.0 1.8 E.bee
G>-83-47E ¢ £5,822; E 3£,€53 1¢.S~12.0 2.3 G, Lo
"GI-23-%SZ N &4,1C1; E 35,£2) < 0.5 S.S 11.0e¢ .
Gl-82-4%5 N &2,1C0; E 3S,&3¢C 1.5-3.0 .6 .20
G3-53-4S7 N &9,1C0; E 3%,4CC &4.5-¢.0 3¢.7 &l.t6ee
G1-55-455 N £0,1C0; E 35,800 7.5-9.0 122.7 SuS. b
G>-53-4%F N 67,100; E 335,6C0 1¢.5~-12.0 15.3 A0 bes .
G2-53-440 M 65,1C9; E 35,639 13.3-15.0 95.7. 159, 4an =M
GJ-S3-4.L1 N 80,1¢9; E 37,6C0 1¢.90-16.0 37.2 7h.hes
G1-53-6i2 M &9,163; E 34,600 12.5-24.0 2.0 4.0se
C:-53-643 N 66,190 E 30,420 22.5-24.0 1.0 Q.o
CJ-53-64% N 60, 168; E 32,439 2.5-27.06 0.6 6.0 -
, . G -53-4L8 M 67,20 E 3L,000 ¢ 0.5 1.1 E.2
./ G:o-55-6:T M 69,A00; B 34,079 1.5-3.0 c.a Lodes A
. C. ST-nts MAY,TIN £ A N 6,5 5.0 0.5 1.0
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' "~ IN FEET 1TiaL Final
GJ-S5-4&7 N &0,28%0; E 35,4C0- 7.%5-%.0 1.3 0.7
GJ-SS-4&3 N &0,20C; € 3&,4C0 10.5-12.0 0.6 1.2¢4 UsN
GJI-S5-46F N £0,290; E 24,600 13.5-15.0 0.3 O.Len
GJI-SS-470 - N &9,200; E 3&,4C9 1£.5-17.0 2.5 S.Cee
GJ-E5-44& N &0,200; E 35,.E90 1.5-3.0 3.1 &.Eve
GJ-85-447 N &2,3¢C; E 35,650 4.5-6.0 1.3 S.L+e 3p
GJ-ES-442 M &0,3C8; E 35,800 €.5-10.0 0.9 1.€ee
GI-E5-44% N &9,300; E 35,889 1C.S~12.0 Eample Weight to Lz« for £nal:
GJ-ES-4S0 N &9,28C; € 25,800 '12.%-15.0 0.5 }.Eqe
Go-E5-3%F N E&-,Cil; E 25,28 1.5-2.C 4.5 G.Cas
G3-5S-256 N &0,L20; E 25,340 4.%-£.0 . 2.1 &.Zen .
35-53-351 N &5,45C; E 35,30 .S-5.0 * e.€ 6.5 7 &
GI-53-ZS2 N ¢&2,400% E 25,320 10.2-12.0 1.9 2.2
GJ-E=-383 N &0,80C; E 3%,2C0  12,8-1%.0 -Sar:lgﬁk‘;i:‘\t ts taw T2 £=53-
G>-55-4.0 N €J.7¢C; E S5%,€< [.2-2.0 c.c C.£ev -
G5-E3-441 N &2,7023 E 25,62 4.5-2.0 1.5 S.0¢4
GJ-E3-6t2 N &0,700; € 2S,€C 7.%-%.0 c.8 l.ges
G3-55-442 N &£0,7C0;: E 25.EC0  10.5-12.0 0.4 C.E-+ 3T
GJI~E5-444 N £5,7€0; E 3S,ECC 13.5-15.0 1.4 - B.Eew
GI-E3-445 N &0,7CC: E 35,639 1£.%5-12.0 2.4 4 ,Cen
GJI-SS-325 N unxkren; E 82,1C0 = II HZD C.9% 1.Eee
GJ-E3-32¢ N urkr~n; E 23,22 - I M2D C.7 1.4ra
GI-85-2S1 - N urkrani E 23,600 Its HED 0.4 1.2+
2 3=25-353 N unkneny E 33,6C0 L:ic HE2 1.4 €.Ee4 .
G>-25-3%4 N umkrwe; E 25,820 o mED 0.7 l.bee ° .
3S-£5~3¢€S N urkran; € 26,62 I K25 1.3 .64
:2-S8-3%2 N urinen: E 25,CC2 I:. ®ES 0.7 1.6¢n
GI-ES-252 N urkrwn; € 35,3CO I HED 1.3 2.tes
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MORRISON-KNUDSEN ENGINEERS, INC. Sheet ___!
Ll COMPANY

Project _ZMIAA 78RS Contract No._4£225__ File No.
Feature (037101 ’ Designed WYL __ Date _9/:0/#

tem ___OF-p:le excavation Limts amd Auant. ties _ Checked 243 Date_9/.]8s

I‘. PURPOSE | (
The purpose of 2his Calenlsdion vs 4o determae the lia.ts and Juant vies el
off-p.le Contornoatea materale coff - p.le Ja./-yu. The vesults s tl be wsed
+v prepare Construction plons and spec.f cations #f K- P"A Sythyatiosn
Ad fov a#-,:./e 4a.lngs )‘:a.,l./r] ¢s{.maJ¢:,
oY/A -p- ‘e r:/e rs 4o A/l ottarens woshin He Juynh) 6aun14v M(epluv vhe me.n

-,La.l.-n(,; P«/e 4».) l.z.'a./', prapuI.? 3

II. ANALlY<ES AMD CRITERIA

A. The Bend.x veport CRed |, Addendum D1) ./l be used +o define lrcations of
. dx.'sJ.nJ Gontmn.natien . Th:s refort 48 .rlc most recent a.d reflects u,:J.rJ
londidions +he best due +v c./am«., achv.bies that Occurted in Whe 1975's
omd l%‘a's.
B. T/¢ Benda ceport ind.cated #ha- dhewe wns no spe-of. eat disagetbeun peoblom beduwss
Th-230 a.d ‘p”‘.' Ra-22£ witlbe sxcovated Aez.-:fJ-',J o e -Fo//ﬂ{:y v iera
(1) Avens vesdored a/:r/uf badk [l o, woth clonr bad [l locc shan & inches in h{.uérms_
oxrevaled +p chere SF"/J and 1€ pc.‘/" Ro-22b Concentration lim ds dov
beinh. f‘;aﬁ Serfa pmd Subsneface loverc, raped.ula .

2) Avens vestored with clec bak{:l! ove than & inddes in th.dues; Betccten +o
u.‘\cvt.l,‘t rPe/y Ra- 234 Cr.cendvetiim Lomid ﬁr,s’nborﬁq Ia'.lcr.s.

C. Aveas of Lontamration brceed.: J g nescs will be oxcavated amd excayntion
;““IJ"-’ .| be m_.n.p_;.JM As much afs prad.'(at/e 4o lu/'o min.m.je 14:
J;sfosaf embeabiint i€

D. Znel excevation Jofﬁ(s w:ll be based on plans and axcavadion cm/rolalw.v
Coretrued on 4o Ver.(y that Fz-2:6 have been al'o,caﬂ'eb; vemuved 4o doet ;{m/a@’s .



T3 -k

!JO!‘?RIS?N-KNUDSEN ENGlNEERS INC. Sheet
Project LYLAL i Contract No...5932¢ 5' "N File No.

Feature _TA:lings Exceveton . Designed Date
|tem ﬂ#' 'n'./l t £ "/fﬂ” ll.‘I‘/ 72 au_An/. /l‘(}v Checked Date I

I QuAnt Ty ngMARz

| Ave Ave.
Evay Aves.  Excad, Volume Exeav. Dc,/é A Ra-324 Ex.st Mo:st
location . (&) . ey RS I NN 4 .7/, ) RS )
Ore S-lam'je Ares. Nz
: 318.600 20286 /.7 2975£ 9.8 13,43

M;ll yard ¢ Between Kimball Ave omd Raleond Traok )
35625 30,768 L 53).7¢ 233 11.65

West and Sourd Aves.

,

134000 12,315 2.5 200ty 15.60
Pord © | 1763 - 9582 0.5 ARIN 162
Pord ¥ 2 " 18/,900 125 L8 w420 17.39
Pond © 3 616340 313,300 200 €321 -
/ '
./!
.-/I
'%‘ LY
u‘,‘;?)‘
A \‘\“
P
\,
_‘;’\
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| ‘ @Monms'ou-xnuose_n ENGINEERS, INC. Sheet 3
{ Project Tt/frmék".?"m' . Contract No._.S225__ File No 1
N y . MQL t—— |
! ;:::um 7 :’" 'é‘“wa‘mh'on Lim:ts an __g) Cuand:fe s ge‘h;i;g:;d bl g::: _ll!{EA__ ‘;
i u Ruont:dies Cleolation -t
: Location Area Dertu - Vorume. /’fﬂk\— v*
: — ' : &) ) A3 (@ '
‘ , W Arcé. \Zcer ;
o f | U ETE 0.5 A% ¢Seo o
. 8 o 12, 000 1.5 : 37,463 - '.
Y ~ /¢, 000 0.0 ' ;
¢ Y, prA
D 350 - 78 103,128 . ’
E /9 700 )l(cr i 7,300 ,
F 31,20 _ #.07 62,500 )
, z 86 26 0.0 = o oY)
{ i G 3,250 - 30 93,950 g4 71 g
) o H " douso 1.0 90,450 2607 o }
j /[ é¢,200 0.8 33,100 20.35¢ ,d°
o N1 }
e et e ———— S efkn)
U Mill Yard < between <imball fve onmd valrond 4rach )
‘ J ¢5,900 2.0 97,800
K /12, Soo 9.0 /12,500
L 30,000 Yo /120,000
M 12,600 7.0 £%, 200
N 27,600 2o 75000 of 2%
o 123495 1. .5 M : M U
S 39,625 z.0 7M.280 . 3735 yd?
| \
Wru | l
P ~—_ 31000 2§ 52,500. i
Q@ . ??*ao\ o . Jéz,000 |
R 46,000 , -~ 92,000 P
X 13,000 2,000 12,305 yd° |
) /-/_/" ~ : :
!/ ~ {eevised)
: S spds

KENISED

IN RevioN |
BY CN&U DATRA g @

N\L u"\q,
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§17,42%
/157,780

192,700
138 006

44,000

614 350

Dertr

k)

0.€
0.0

0.0
2.0
1.0

Varies

Sheet ¢
Contract No. S22 __ FileNo.
Designed DL Date _£/4/86
Checked Date .~ - " __
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0
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Project ZAAEAERS

MORRISON-KNUDSEN ENGINEERS, INC.

KNUDSEN CONPA

Contract No. 03¢

Sheet___7
File No.

Feature _Ial.;CLZLQL - Designed WY& Date .z/2¢ /08
Item f~ple_Excavation Lmids and Q..‘.J.l, es Checked —_f4° Date
A AT A
WC ¢er5.88
Avee. A (Ore s-ﬁvr&tqe Area ) (NOT‘ INCLUDED -SeZ  ReN 2)

Grid Bore~ NOG oz Concentration Propesed
Coordirastes  Depth bBole MWJ R2-226' eR,-726'3) Th-230) Moeisture g...y. Deprh -
North East (ia,) _No, No, (oCi/g) _cpei/a) cpe/f) % T3)

1770 76 0- 6 4 1+ 1 as
1731 233 O~ € s 4+ 1 o
1709 184 O0- 6 411 338 + 16 <stizant 20
6~ 12 412 43+ 3 u9tc9 1499
12- 18 . 413 31+ 2 L4234
1700 30 - 6 70 6717 9+ 2 00,62 .5 |
0- 6 , 32 3+ 1
1700 100 - 6 71 i £+ 1 2.3 (o]

- 1700 300 - 6 73 34 4+ 1 : o
1700 400 - 6 74 s 20+ 1 7224 0.5
1680 200 O0- 6 72 33 179 &+ 8 1.5

0- 6 s 1 186 + 8 ‘
1652 297 O~ 6 446 205 £ 13 Gnkdy 2.5
6- 12 447 154 £+ 7 23, 2.04 10.73
12- 18 448 111 &+ § st
1637 205 0~ 6 s 18 623 + 29 1.5
- 6 414 666 &£ 31 re6ztb
6= 12 418 58+ 3 2243 1878
16§00 30 o0 6 7% 81 ss :- 3 1.0
1600 100 - 6 76 2. 10+ 1 0
1600 200 - 6 N 40 22+ 1 1.0
1600 300 O0- 6 78 39 9+ 1 o
1600 400 - 6 79 38 21 ¢+ 1 1.0
1600 500 - 6 80 37 15+ 1 0.5
1600 600 ‘0- 6 81 36 20+ 1 .0
1507 279 0= 6 6 3+ 1 o
1503 140 0- 6 416 374 £ 20 A3y 2.0
6- 12 417 349 £ 17 stz
12- 18 _ 418 9+ 4 23,4
1500 30 o0- 6 82 20 155 + 7 1.5
1500 100 o- 6 * 3 €S+ S 1.0-
- 6 83 83 - 60+ 3
1500 200 - 6 84 t £ 4 12+ 1 (7]
1500 3000 O~ 6 8 41 2+ 1 o
1500 400 . 0- 6 86 42 16+ 1 20,52 0.5
1500 S00 O~ 6 - 87 43 2+ 1 ' o
1500 599 - 6 88 44 15+ 1 0.8
- 6 e 2 15+ 1 '
3¢ subeote]| 39822 202 7 Subtotal| 10122

tele s -

1) Tndicades gamma °"‘J'SF eriroscop.c anA!'./-'.f‘» ! desc. for soil {p)p/u 4’//0;/:4.

3) Yro.cedes Yesulh a,( he PEERY J;/J-c\-cqam-u\ VEL . wem P& Snge eSS
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MORRISON-KNUDSEN ENGINEERS, INC. Sheet
Project  IHTRAZ&RY Contract No._£93¢__ File No.
Feature __Tal:s Designed WYL Date__ZZ__.&E__
tem __a#_zl_/c_aemfm Limils ond Buari ties Checked "% Date
Avee. A Ceond'd)
Grid _ Bore~ M(CG or . contentyation P"’P'“‘I
S&.lﬂ.ﬂm D‘Pﬁ hole - MDY - Ba=226  @Ra-236  Th-230  Mpiskure Exeoy.De
._No, (pCi/g) cpe/ay _ ¢Peild) (% L&)
1494 - 34 - 6 * 10 442 & 22 2.0
0- 6 118 460 + 19 385320
6- 12 119 0+ 8 icvs72
. 12- 18 120 43 ¢+ 2 772 42
1467 77 - 6 3 158 &£ 8 1.5
1458 464 - 6 10 17+ 1 1.2
1400 25 0-60 8 678 §+ 1 16,70 ,.0
: - 6 8 79 28 ¢ 1 '
1400 100 0- 6 90 84 41+ 6 1771 15
1400 200. 0- 6 91 87 g§+£ 1 O
1400 300 - 6 92 89 s§+ 1 O
1400 400 0~ 6 93 90 3+ 1 o
1400 500 O0- 6 94 9 31+ 2 "0
1400 . 600 0~ 6 9% - 92 7+ 1 ' 12.24 2.5
1397 120 o6~ 6 419 766 & 33 Wpted < 75
6- 12 420 166+ 7 7243 156
, 12~ 18 421 1315 &+ 89 o5 S
1387 42 o~ 6 121 209 &£ 10 3ébizrag 35
6- 12 122 268 & 12 %Ity
12- 18 128 262 & 14 215tlhie
1300 20 - 6 96 i B 35+ 2 1.0
1300 60 O~ 6 s 27 132 + 7 -
0- 6 105 676 122 &+ 8 593
1300 1T 0 € 136 958 & 53 emsreblb 28
6- 12 137 1758 + 72 1uesténo 8.2
. 12~ 18 138 1774 + €3 2echitrsnd
1300 100 - 6 97  $] 204 + 15 2.0
1300 200 o- 6 98 - 86 4+ 4 1o
1300 300 0~ 6 9 67 3+ 1 Fo)
1300 400 0~ 6 100 66 6+ 1 )
1300 500 o~ 6 101 (1] 20+ 1 , 1599 o
1300 600 0~ 6 102 . 64 g8+ 1 ' o‘:
_ ‘ - o=¢éo 67 Hes £33 )
1360 700 0~ 6 103 63 12+ 1 ' 2.5
1300 780 0~ 6 ¢ 3 43 + 3 D
| 0~ 6 104 62 39+ 3
32 Supbida] Feou.« = tup & subtoeal 1146
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MORRISON-KNUDSEN ENGINEERS, INC. Sheet 9
Project . ZMIAAZ&RT Contract No. _202%___ File No.
Feature _Zali yation Designed WYL Date ..2/2¢ /0%
item yation dimids and Guand.dies Checked A Date 5.
Aren A “Ccont'd >
@rid Bozre- NMCG o concendvration Proposed
Coordipstes Depth dole MDY R8~226 LRi-226 Th-230  Mosture Bace. Depth
North Eagst {in.) ) _(pC Cpei/y . Cpeiffy &) )
1291 107 O~ 6 408 378 ; 23 St 3.5
6= 12 410 448 & 22 wwRtih2
12- 18 440 253 + 11 ZIteil
1266 658 o0- € 1 17+ 1 , 1.0
1246 290 0~ € 133 208 + 8 30tws 2.0
6- 12 1134 " 219 ¢ 9 434tRR n4
12- 18 135 56+ 3 2a2ab
1240 441 0~ € 9 s+ 1 o
1224 133 0~ 6 405 326 + 14 es2bturey 20
o- 6 L | 334 & 14
6~ 12 406 455 £ 19  st3twy
. 12~ 18 407 84 £+ & 113t 29
1200 20 0~ 6 s 6 1008+ S 1.5
0~ 6 106 77 102+ 5
1200 105 0~ € 107 54 9 + € 1.0
1200 200 ©0- €6 108 85 280 + 4 19
‘2200 300 0~ 6 109 56 196 £ 9 2.0
1200 352 0~ 6 127 80 + 4 wuphius . 2,0
6- 12 128 490 + 22 wretaly b"‘ 10.10
12- 18 129 30+ 2 wiL?
12- 18 s 11 32+ 2 se421a
1200 400 ©0- 6 110 57 270 & 11 574 2.5
1200 S00 O- 6 111 58 134 &+ 6 1.5
1200 600 O- 6 112 59 20+ 1 "1y 1.0
1200 700 O~ 6 1i3 60 38+ 2 1,0
1200 780 O~ 6 114 61 56+ 3 0.1y 20
o- éo 68> T gt 148 : 9.98
1198 176 o- 6 437 185 & 10 Irfiatanou 3.9
6- 12 438 768 &+ 48 oty
. 12- 18 439 205+ 9 217t a3
1197 S60 0~ € s 20 107+ 4 25
- . 0= € 441 97T & T Mtk
6~ 12 442 268 + 12 sardtue)
: 12- 18 443 277 £ 18 stima
1130 400 O0- 6 449 320 £ 12 4202 ks 3.0
6= 12 450 113 ¢ 4 ez e
. 12- 18 126 17§ + 8. R3tuy
1166 “4 o0 ¢ 139 280 & 13 3veteedé 45
‘ 6~ 12 . 140 271 & 15 w9uft4es
- 12- 18 141 369 £ 20 3ugiety
12- 18 141 369 + 20 '
1161 788 o0~ 6 304 1651 + 68  faostnza 35
: 6~ 12 308’ 1098 + 42 rnvozwa 12,48
12- 18 306 226 £ 12 Ta6ta0
&l Subiotal  152c. 2 £28.8 7 Subtok| 8223

®
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gguonpgc&ﬁy_ygseu ENGINEERS, INC. . ~ Sheet__‘©°
Project 7i R _ Contract No..S225 __ File No.

Feature _’é‘;’fgﬁ_hfﬂ“v‘" : Designed WY& Date __7/3¢/¢%
item - diog Limds 2d.fies Checked — Al Date -
Area. A Ccont'd)
Geid e Bore- MCG or Loncentration Proposed
Coordinstes  Depth Bole JDJ Ra=226 eR\-226 Th-230 Moistwt  Extay.Deprd
North BEast (in.) No, No, (pCi/g) c¢pc/3) CPei/f) (%> k)
115§ S00 O~ € 444 228 £11 ina 1.5
6- 12 445 472+ 2 sotdf b
1183 11 0 6 1 149+ 9 0.5
1149 273 - 6 8 316 + 13 3,0
1148 2020 - 6 287 241 £ 18 37noLee7 2.0
6- 12 288 262 + 18 3iuz.eg
- 12-.18 289 64+ 3 byt
1143 = 203 - 6 - 100 113 & § 1a7tsis 1.8
, 6- 12 438 221 £10 4t
12- 18 436 13+ 1 4vted
1140 300 0~ 6 117 53 63+ 3 - : 10
113§ 100 O 6 116 76 70+ 3 "93 1.0
1133 500 o0- 6 118 52 5+ 1 o
1132 265 o 6 130 5§35 &+ 23 bt 2.0
6= 12 131 223+ 9 Outnr
: 12- 18 . 132 29+ 2 n19tar
1130 700 0~ -6 119 51 64+ 4 1,0
1118 2173 0~ 6 290 201 & 8 3L 2.0
6- 12 291 33+ 2 gt
12- 18 292 19+ 1 ,ater
20 Sublotal 2891 2 137 2 subkyie] 24494
Ave Re-226 Concendration for At A = 30753+ 4.8

- Ave Ex,»;-l.'nJ Mo sture Con‘ers -\érAaA A = L1363 % .
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MORF}I?&&;&HESEN ENGINEERS, INC. Sheet ¢/
Project /A TAAJGRT Contract No.._£924___ File No.
Feature J.émm ' Designed WYL pate _2/3¢/46 |
Wtem __Ofl-ple€ Excayation L:m 45 dnd Busss.dies Checked /" Date -
Avee. B C(Mill yaca, betaeen Kimball Brt 0.d va.lrond 4eaik )
Gzid : Bore—= MO5 or concentvation Propoced
Coordinstes Depth hole MDY R2=226 €Ra-226 Th-230 Moisture Exzay. De
s o Cpei/gy  cpei/fy (o tf)
1100 2000 O- 6 169 284 283 + 12 25
1100 2200. O0- 6 167 286 4+ 1 1)
1050 10 o0- 6 121 684 6+ 3 247 1.0
1080 200 O~ 6 122 93 111 + S e
1080 400 O~ € 123 94 17¢ 1 0.5
1080 600 0~ 6 * 4 20+ 1 0.5
- 6 124 95 20+ 1
1080 800 0- 6 125 96 26+ 1 0.5
1080 900 O~ 6 126 97 26+ 1 0.5
1080 1000 O~ 6 127 98 2+ 1 o
1080 1790 O- 6 157 244 2016 *117 2s v
1062 1130 O 6 28 229 + 16 25
1060 1180 O0- 6 128 434 222 + 14 2.5
1060 1230 O0- 6 129 433 202 & 11 2.0
1060 1300 O0- 6 130 432 5S¢ 2 1o
105§ 295 0~ 6 422 214 + 10 #3%8S 1.5
6- 12 423 29+« 2 53233 Ma3
1050 2100 O~ € 168 285 147 + 8 : "E
1035 1580 0~ 6 = 8319 1295 + 55  énmytsll 2.0
: 6- 12 ¢ 22 901 + 32
6- 12 220 858 + 35 7ostand
12- 18 321 243 1 3ty
1031 368 O0- 6 424 $07 + 26 78S 2.0
6~ 12 428 13+ 1 £2.01 33
12- 18 . 18 2% 2 urct94
12- 18 177 1+ 2 '
1030 410 0 6 178 1901 + 83 (472434 45
6-12 179 1321 + 55 aqustwbe
12- 18 180 . 417 & 17 7éiaz
1025 $00 0 6 145 270+ 11 AR 2.0
- 6 - 145 270 + 11 qeems o\
- 6=12 ‘146 "84+ 4 omvinms Y 949
12- 18 147 $3 4+ 8 rantheb
1006 200 0- 6 69 32+ 2 1.0
1006 900 O~ € 426 18+ 1 )
1004 424 0~ 6 24 226+ 9
1001 €2 0- 6 164 988 + 36 écATtae 9.9 2.0
6- 12 165 830 * 34  audars
12- 18 166 6+ 3 sw3tios
3§ sublotal 13,220 % 620 4 subhie| $347



(@9MORRISON-KNUDSEN ENGINEERS, INC. Sheet /2
Project LYY - a— . Contract No..5225 __ File No.

Feature “F.lings Zrcaveliva i Designed WY& Date _Z/3¢-/#¢
tem _°or-p. dion ltﬁiJ‘ #nd Buane. 1.0 Checked . Date

Aree. B ccont'd )

Geid . Bore~ NCG or Concentration Proposed
Cooydirmates  Deptk bhole MDJ Ra=226 €R,-226 Th-230 Moistwt  Extav, Depth
North East (§n.) No,  No, (pCi/g) cpei/g)  c¢Pei/t) (S} th)
1000 10 o0- 6 131 4 4+ 2 1.0
1000 76 o0~ 6 142 84+ 4 7.5

o~ € 142 84+ 4 20300 £ 000k
6~ 12 143 1787 & T3 w5902 4537 1716
12- 18 144 1808 + 66 20.2%3045
12- 18 144 1808 + 66
1000 ‘100 O~ 6 132 68 182 ¢« 8 : X -3 2.0
1000 149 O~ 6 161 832 + 34 4tz 20
' 6- 12 162 87 + 4 upti
12- 18 163 16+ 1 1yt
1000 300  O0- 6 133 _ 70 2+ 1 o
1000 400 O~ 6 134. N1 94 + 4
so0  o- 6 35 72 194 & 739 &5
o- éo é81 666 2 al 923
1000 600 0~ 6 136 73 16+ 1 1.0
1000 710 - 6 137 74 58+ 3 1.0
1000 300 O~ 6 138 75 11+ 1 0.5
1000 900 o0- 6 139 682 9+ 8 4.5 1.§
1000  o- & 49 059
1000 1400 O- 6 226 s+ 2 38 1.0
1000 1500 O~ 6 227 130 ¢ 10 394 "5
1000 1600 O- 6 156 228 12¢ 1 1634 10
$99 1000 0~ 6 140 99 117+ S 1.5
998 310 - 6 187 168 & 7 &1 gived 9.0
6- 12 188 7589 +318 434 23443
12~ 18 189 1634 & 67 fesedis
: 12- 18 . 17 1648 + 61
990 800 0~ 6 138 683 5+ 1 S.6§ 0
98S s o0- 6 207 1787 & 88 4urrune 20
6- 12 208 $98 & 2§ 4faz s ~
12- 18 209 69 &+ 3 366259
980 900 0- 6 1711 686 28+ 2 7% 1.9
974 423 0- 6 ' 181 T463 +303 dvinre 9.0
6- 12 182 506 & 19 2v.r22440 1218
12~ 18 183 1104 & 45 728923800
969 €02 0=~ 6 148 181 + 8 ardtne§ 3s
- 6= 12 149 284 & 13 anitera 1609
12~ 18 150 264 *+ 11 33924150
37 Subtoke| z57:2.44 1254 13 subkk !l 13492




Project &

ORRISON-KNUDSEN ENGINEERS. INC.

Sheet__ '3

LR E Ry conm Contract No._S22%__ File No.
Feature . Tx:!: ‘ Designed WYL Date __Z/< /48
tem &, y wadipr Limids omd Quandidies Checked Date
Avea. B Ctont'dy
Gzid ] Boze~ MCG or _Concentration Proposed
Coogdinstes - Depth Bhole MDF =  Ra=226 e€R,-236 Th-230 Moistw  Excav,
North East  (fp,) No, _ NWo, (pCilg) c¢Pei/g)  cpei/p) L %) the)
960 SO0 0- 6 184 231 + 10 Mz a.0
| 6- 12 188 17T+ 4 Srtee
12~ 18 186 16+ 1 s3t1s
958 209 o- 6 201 834 + 34 swItis 75
6- 12 202 994 * 42 reav3 17.8%
12- 18 203 783 & 33 ssetlal
940 1327 0~ 6 307 330 £ 19 bt nt r5
6- 12 308 18 £+ 1 7ste2 st '
935 1400 O0- 6 1S5S 243 60+ 2 : 7.0
913 488 - 6 158 223 + 12 mttess 2.0
) 6- 12 159 76 + 8§ 1832 6.6
_ 12- 18 160 41 ¢+ 3 retw
- 908 232 - 6 . 169 35 & 2 nesxierny 20
T 6= 12 170 754 + 49 200629923 3 '
6~ 12 170 ° 615 ¢ 40
12- 18 1711 1499 & 72 2sisyssercs
904 296 0~ 6 204 806 + 88 éerzacd 2.0
6- 12 205 180 &£ 8 233
6- 12 16 182 + 7 .
12- 18 206 29 ¢ 2 w0
904 400 0- 6 145 0 T 29+ 2 14.50 ss
o- év 688 1.5 ¢+ L2 1669 ,
904 . 600 O- 6 147 402 248 + 12 ; 2.5
904 625 0- 6 154 872 & 32 301200 10.07 2.0
6~ 12 18§ 120+ S ndtés
12- 18 156 11+ 1 0ts2
904 1000 0- 6 1851 430 168+ 9 2.0
904 1100 0- 6 152 . 429 247 + 13 2.5
900 10 0- 6 141 46 230 + 10 2.6
900 86 0- 6 210 332 & 17 709tk 9.0
’ 6- 12 211 - 133 & 6 224193 1853
12- 18 13 1818 + 79
. 12- 18 167 1934 £ 79 runrture
900 100 0- 6 142 47 91 + 7 ‘ 15
- 900 200 O- € 143 48 12+ 1 11.04 1.9
900 300 0- 6 144 49 43 + 3 1.0
900 800 O~ 6 149 404 198+ 9 . .43 2.0
900 1030. O0- 6 309 B64 ¢ 41 492921003 .0
. 6- & - 322 1217 & S0 7348 303 :
900 1200 O0- 6 153 428 . 122+ 6 P46 1.5
900 1300 0- 6 154 427 39+ 2 . 1.0
4| Subbobel 1ezziz - 767.2 9 Subdphal 1LL2




ORRISON-KNUDSEN ENGINEERS INC.

@1&_5
. Project

: Sheet ‘¥
Contract No..S225 ___ File No.

faﬂ ON KNUDSEN COMPAN
Feature yadion Designed WYL Date .23+ /2
item __2 adion Limds and Buaand, i'i(s Checked . Date
Avec. B ((an#"))

Gzid . Bore- MCG or —__Concentration . Proposed
Coordinates Depth hole MDJ Re-226 €R.-336 Th-330 Moistwt  Excav. Deprh
North East (§p.) WMo, No, (pCi/g) cpc/g) CPei/P) %) (X3)

894 900 O0- 6 150 431 160 + 7 2.0
893 500 0- 6 146 401 335 + 18 3.0
893 700 0- 6 148 403 204 £ 10 2.0
893 719 0~ 6 152 826 + 35 Initab 105 4.0
6- 12 153 1374 & 56 2botéeso '
12- 18 157 271 £ 11 eo7inn
12- 18 12 287 + 12
891 138 0- 6 229 307 + 16 2.0
6- 12 230 119 + §
12- 18 168 680 + 30
g1 775 O0- 6 124 984 & 42 'mbotsAz 9.0
6~ 12 128 1218 + 51 s zédod 12.2¢
12- 18 151 1591 £+ 71 asduz e
/3 Subtose| 253 =z 2e4 2 Subdofal 2389
AVe Ra-236 Concentvation for Aren B = £31.72 233
Ave El:‘sJ.',V Mp:shre Condend L/Afl& B = /165 %
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@Moaaxsog;muosen ENGINEERS, INC. Sheet /<"
Project MIBA7ERT o Contract No._£2%~__ File No.
Feature _L_#Lh’_‘ulom ' Designed WYL __ Date _7/2¢/P% _
Item It Cxeamdion Lm:d and. 4 Checked J/ 0 Date ___°
: V ‘ ' \
DLl M4 -2
' ' , . Reve
Ares C CSouth amd west hren)  ((REVISED B4 CNSy BATA)
Grid Boze- NMOG or _Concentration proposed
Coordinstes  Depth bole MDF = Ba-226 ¢eRa-226 Th-330  Moiskure Esciv. Dephh
North East (in,) _ No, Ne, (pCi/g) cpe:/8y  cpei/fy, () (&)
200 0 o- 6 101 240 & 14 002 25
800 15 0- 6 158 - 110 82 &+ 4 1.0
700 16 o0 6 111 120 & § Werions g
' 6~ 12 - 176 96 + 6 221104 v
12~ 18 190 128 + 6 apryz g
600 10 0- 6 159 102 164 + 8 ‘ +0
500 J0 O € 112 42+ 2 nmrotame 2
6- 12 174 948 & 44 ot e23 '
6~ 12 s 14 953 &£ 46 2272004
12~ 18 178 127 + 6
457 -1 0~ 6 28 144 ¢ T 1.5
400 10 0~ 6 160 103 78 + 3 1.0
. 300 10 o~ 6 113 §8 &+ 3 enotiére 4.0 "
' 6-12 . 172 196+ 8 iemitesny
12- 18 178 1152 * 56 saritecy
200 10 - 6 161 104 42+ 2 1.0
100 10 - 6 114 32 & 2 aergatreey 9,0
6- 12 19 977 &£ 43  aéntitianay
12—~ 18 192 2119, %+ 97 arérotieeso
100 2670 - 6 - 296 2+ 1 Gurtany 2.0
6= 12 3oz 66+ § Oty :
12~ 18 s 21 80 + 6 s10%an
12- 18. - 303 9% 6 , v
99 700 0= 6 117 2+ 1 artl o
6- 12 - 278 - 2+ 1 77383
- 12= 18 ' 279 22 1 wwutnl
98 . 400 0~ 6 165 108 46 + 2 , 70
96 500 - 6 116 24+ 1 msdwr ~ 45
: é- 12 198 139 £ 6 anfteo : N
12- 18 - 196 375 £ 20 vg 2483 v
94 600 0- 6 166 109 20+ 1 42 1,0
54 800 - 6 297 2+ 1 3.otas 0o
93 ° 300 0~ 6 115 2+ 1 30£.32.50,1 2.8
6- 12 193 229 &+ 9 36286 atéy
12- 18 194 133 £ 6 143te0 :
87 200 0~ 6 163 107 106 + $ .Y 1.5 -
85 100 0~ 6 164 . 106 128 £ 6 1.5
$8 2500 13- 18 301 ' ' » 295
37 Subloda] 9112 £ yyqy . 6 Subkite) r05.38




§§MO§53§9°§;§NUDSEN ENGINEERS, INC. | Shes
Project .UHTRZ Contract No._S©25___ File No,

Sheet /6

WYL Date _z/3= /4

Feature _TA:lefs Zotcyvetipn 'Designed
tem _gf-ple Excavadion L:mids end Buandidies Checked

L. Date
Aves. C Clont'd )
Gzid . . Bore- MCG or ___Concentration Proposed
Coordipates  Depth  hole MOJ R2-226 €R-226 Th-330 Moistu®  Excav. Deprd
North Fast  (fa.) No, Ne, (pCi/g) cpci/g) CPei/B) (% che)
55 534 o0~ 6 27 22 1 o
2 -12 o0~ 6 .26 333 + 16 5.0
S0 10 o0~ 6 162 108 45+ 2 o 3.6 1.0
40 2500 - 6 299 95 & 5 IMortmng 5,0
6- 12 300 1923 + 96 142 il :
12- 18 301 2107 #123  p3.0L ef
28- 41 330 64+ 6
41~ 45 nn 139 + 12
- 36 2388 - 6 293 2+-1 ytw (o)
: o- 6 . 23 2+ 1
34 2278 0= 6 294 “4 4 1 N3t o
13 =3 o- 6 173 é8e 33t 2 £l 1.0
=50 1281 - ¢ 246 2+ 1 b ' 0
-80 1600 O~ 6 * 19 2+ 1 o
o~ 6 2458 24+ 1 23tas
=24 1800 - 6 * 24 - 32 1 o
' 0= 6 298 $+ 1 /i0tay
-14 1064 O~ € 247 2+ 1 et 0
-5 2000 - 6 248 1 2+ 1 s o
-1 2077 o0- 6 29 172 1 wbtis )
6- 12 295 334 2 4yt

2] Subkotal ygou T 276

kve Re-2:4 Contenivedion 1["’ heet, C = 240+ Iz.“ll
Ave E,.;#I;., Mo.shure Lndend Lv\/ﬁﬂt\ s L 6.;7’ ‘
. ¢ )

2 subkoinl 1947
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MORRISON-KNUDSEN ENGINEERS, INC. Sheet /7

Project @fﬁ%’ygﬂ?" oo Contract No. 5925 __ FileNo.._______
Feature _E.'.L"{J Eﬂtnl.oﬂ sngned_LY_L-__ Date_ZLlﬁ__
item off - Dife Excayation Lim4s 8r.d Quansidies Checked . Date .
\—
Pond no. |
Grid Bore- NCG ot concendvadon Pmposd
Coordinstes . Deptk bhole MNDJ Ra-226 €Ra-226 Th-230 Moisture Gresy. Depvh
North Past _ (in.) No, No. (pCirg) <Pci/ff)  cpei/p) ¢ %) fe)
2000 2640 0- 6 17 241 16 + 1 0.5
2000 2800 0- 6 18 240 4+ 1 0.5
2000 3000 ©O- 6 23 223 s+ 1 13.02 .S
2000 3200 O- 6 24 239 s+ 1 o.s
2000 3400 ©O- 6 31  .222 2+ 1 .30 o
1991 3267 - 6 21 7+ 1 Y 0.8
1949 2785 0- 6 22 9+ 1 Y
1800 3000 0- ¢ 22 224 7+ 1 o5
0- 2% 22 LYY] et 0 2
1800 3200 O0- 6 2§ 238 5+ 1 0.5
1800 3400 - 6 30 221 2+ 1 012 o
1600 3000 o=~ 6 . 2] 228 Tt | 0.5
| o- % 2 358 242 o 2
, 7 . Ww-48 20 359 1121 2
48- 712 21 360 net | [
1600 3200 o- 6 36 237 ¢t | 2.0
o-2¢ 24 38 1724 | s
1600 3400 o- ¢ 2 330 2 ) o
whks a7 - 0- @ 12 2 5 o5
76'5 3252 o- € 12 $E o
tboo  26& o- 6 24 L2 2 1.0
a2 zé?f o- 6 N7 Y —
1600 280v o- 6 19 -1 Lt ) o
1400 3000 o-6 a0 276 s 0.5
O0-24 20 FIY3 48t | 3
1435 3300 D- 6 29 236 4 ¢ 1 o
1650 3déo0 o- 6 28 219 2t o
fve, 1:iz Il Ave .62
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MORRISONoKNUDSEN ENGINEERS, INC. Sheet __+&

Project . LMIRA JGRT _ Contract No._£23& __ File No.
Feature __T&Jia 6 yabion Designed wyl Date _ 2/~ ﬂ
item k- x¢avpbion Lim. 45 fmd Busnt: Yie] Checked /7. . Date __
&’
Dond wveo. 2
Gzid Bore- MCB or _concendration Proposed
Coordinstes Depth hole MDJ Ra=226 eRa-23Y Th-230 Moistur® Excov. Depth
Eagt o No __(pC /@y cpei/a) (%) (k)
1200 3230 - 6 32 213 11+ 1 0o
1200 3400 O~ 6 33 212 2+ 1 7.76 P>)
1200 3600 - €6 45 200 4+ 1 0
1200 - 3800 0-.6 199 3+ 1 P>
1200 3925 0- 6§ 43 198 3+ 1 o
133 3852 0- ¢ 16 E o SN | 3 (o]
1000 3200 O 6 197 106 + 4 "5
- 6 e 9 109+ §
1000 3278 - 6 34 2158 11 + 1 200y o
1000  3boo o- 6 35 a4 12 2 ) 2.0
o- 12 35 Lbé w22t 22 &
12- a4 3 7 1891 2 4
\ j 1099 d6oo o©- & 36 217 s3 ¢ 2 HS
o- 12 3¢ 470 /322 ¢ .8 28
13- 3% 3¢ 471 32 2
toeo 3800 o~ b 4a 248 7 2 17.42 2.0
2-w &2 400 et s
3o- 3k &2 “l 7¢ ) 2
SU-2R 42 &2 15 2 ) 2
/o000 3925 o- 6 41 238 4 t | (]
g82 3341 o- é .3 20z 1} 7 0.5
671 st o- 6 1w 224 0.5
880 388 0~ 6 15 6% 1 (2]
825 3400 O~ 6 27 231 27T+ 2 )
825 3600 0- 6 38 232 4+ 5 1.0
825§ 3800 0- 6 39 233 4+ 1 2]
825 3904 O~ 6 40 689 $+ 1 14.3¢ 0
828 3925 0- 6 234 6+ 1 o
Ave. Zt% Ave. '7.37
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MORRISON-KNUDSEN ENGINEERS, INC.
A MORRIS ;n}:mucmv ,

Sheet ___j__

Project . Contract No. _£¢34¢ __ File No.
Feature Designed WYL Date_Zldﬁi_
item uand.ties Checked — A Date
M 3
Grid ‘ Bore- NCG or conzentvation Proposed
Coordipsteg Depth  Lhole MDY Ra=226 e&.ut vh-230  Moisture Ewav. Tr
o as 0, No, (pCi/g) er<i/g) [1.97}) Yo cé)
1200 3170 o- 6 & ul g1 : Po)
1000 3020 irb- 180 194 4r3 19t 0 7 200
1fo- 20§ 72t ot 64t &
20l- 320 s394 brt et o L2
foo 3010  pv- e  £E 441 :8.3¢ 14 47 17.5
. 2o¢- 220 £ 47 19¢ 1 2
. 28~-32 L6 488 1852 1 2
éoo 280 e-270 &9 4 et 2 30,0
4eo  3e00  200- 262 by 4é) furt | 4 30.0
abt- 282 (¢ - &ba 332 2
20 -% b¢ &3 $22 ) 2
foo 2820 246-340 13y 4bé <62 2 180
2t0- 26 197 4ée 24¢ !
1§83 1987 o-¢ 20 1z o
Ave. 2.2t 1.0
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DATA

.

&N l-:s’-x?i

SHT 2D

" Grend Junction Site Charatteriza.iOﬂ‘Eorehole Log Data

fromn

initial

Boreholes drillec by’Riq

1Ci/szy count

is 2 x

#«Max Activity
Ra-g224 pCi/cg

Berehole ~ Location Contamination
8- CCORRECTED) Depth in Feet
- el. - el.
ec N 55200, E 22£80Q 45458 ¢-7.5 = 45583  gE24
g N 55200, E 32400 4540.3 0-10.5 45588, &418
2ce-g N S3350, E 3240 4582.9 0-16.5 4584 ssg
gs-g N £$506, E SZLZS 45800 0-15.5 45605 €8
- E3H N 3650, E 22150 45808 0-15.5 456l3 . 11ED
€.520 ! S32ES, E ZS:SS 45700 €C-10.5 45595  SESé
s N 53378, E Z27CC 45831 0-1%.5 * %4s563.6 =2
§£2-2 N S5300. E 3221é 458 ©-1%.5 45653 €720
=2 N S32=C6, E 22590 45.-7 0-16.5  45:5%  1S5C
EE I S$iCG, E 32500 °? L 0-4.5 GC4
&o M €330, E 23000 45#42 0-15.5 45647 SE-
EZD N SS2S0, E 232¢8 45725 ©-13.5 45640 31¢0
&z N 55290, E 333CQ 4s6s| 0-7.5 4857.6 152
FH N 55700, E 33300 458.2 0-15.5 45687 2154
162D N STES0, E 334CC 45727-6-13.5,. 45642 I
1220 N 55288, E 32600 4570f 0—221S 45650 EEQE
il 3269, E 33900 4sPok 0-31.5 4558, GEZuk
148 N S$2350, E 2ZTL0 45728 0-25.5 4S5E53 Z:iss
152 N SSS¢T, E S3548F 45139 Ncre 4573.9 (]
122 K 53150, E 33580 45442 O-ES.S 45657,  =cE:
1== N E3=2C, E 22638 45909 ¢-37.0 G BSE 2z
15 N £7i162, E S£1C0 c-21.0 1E4
175-2 N S31C7, E 54108 45920 ¢-z2.5 45675~ zzce
12=2-3 ! 53100, E 2wzts 45507 0-22.0 4567295%135z.
1= N S=ic0, E Z&3Co G-Z=Z. ZEss
15=-2 N $5110, E 363C5 45P)0 0-2z.E - 45552 E73D
g:2 1 s5:c8, E 34550 45897 0-23.5 45664  =cEE
213 N SS2¢0, E 28350 45935 ©-4%.5 45 ., Z154
gz.cs M ST10C, E 36889 .. C-ZE2.5 43wu.S  E&3C
£z.S2-% N S5138, E 3LeS0 45500 ¢-37.0 45510  zEce
e-=2 N 55185, E 24850 45415 0-20.5 45690 EZSE
g:8C M 53188, E 3502 4589 0-15.5 45694 sz
gs=C M 55194, E SS200 45770 0-4.5. - 45725 E7
3G N €3&3C5, E 353C8 4589 0-22.5 45674 €
esc N &3420, E 3S3C¢d 7.9 Ncre : 10
sz M 60100, E 35600 45874 0-15.5 45681 250
ZF-B N 585€T, E 3547 0-21.0 . 216
3P N &0300, E 3SB0O0O 4 ' * None &
SHT WM 60700, E 35800 <31vy Norne s
36l N 60000, E 36000 uin.18urface 11.8
404 N S5700, € 34400 47ud Surface - 7.2
6o . N &Q200, E 36400 3771 Nange S
s Estimaled fingl activity after ingrowth
Corruvction foctor used to obtain final activity

initial reosult.,

Depth
(in feet)
1.5-3.0
4.5-5.0
1.85-3.0
1.5-2.0
12.85-15.0
§.5-2.0
4.5-4.0
1£.5-18.0
7.5-5.0
1.5-2.0
I64.5-1€.0
12.8-12.0
1.5-3.0
|.5-3.0
4.5-6.0
22.5-2%.0
1.5-3.0
1£.5-1e.0 -
1.€-2.0
12.8-12.9
1.5-3.9
1z.€~15.0
1&¢.5-1€.0
17.5-15.0
s .

1¢.S-1E.0
14.2~15.0
14.S-1¢.0
1£.5-1€.0
;1.5-3.
LS-Z.0
1.5-3.0
13.5-15.0
1¢.5-21.0
1.5.3.0
16.5-18.0
G-0,5
0-0.3
16,517,
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Grand Junction Site Cheracterization Eorehole Loaq Data
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Grand Junction Site“Chaiatterization Soil Samples

* ¢ *"'l.’%.,
.\ / SAMFLE 1D LOCATION DEPTH Ra-226 pCi/q
. IN FEET INITIAL  FINAL
GJ-SS-428 RAF. POND COMP. < o.s 18.7 37.4sx
GJ~SE-257 West Machine Shop < 0.5 &5.2 120.4rx
GJ~-5S~-2<S¢E Hest Machine Shop < 0.5 G.4 18.B+%+#
CJ-S5-25% Hest Machine Shop < 0.5 1.3 37
GJ~55-3¢6 N 59,000; E 33,500 € 0,5 1.1 2.2%
GJ-SE-34&6_ _N 59,0003 E 33,6007 " < 0,57  Tr.2 2.4es lo
GJ-85- 45 N 55,000; € 32,7C0 < 0.5 1.2 1.7 o
GJ-£5-371 N S5%,000; E 23,700 < 0.5 1.1 2.8x# &0
EIi=Es=3e5__ "N‘S?';'OO'O':'"E‘__E.S_','_EO'O < 0.5 1.2 ENY XA
G>~S5- 41 N 5%,000; E 33,500 < 0.5 T 1.0 0.4
GJ-S5-415 N 5%,000; E 33,500 1.5-5.0 . 4.2 E.Lxs
GJ~55-420 N 55,000; E 22,500 4.5~4.0 " 4.2 7.6
G3~-sS-421 N -v.OCO E 22,500 12.5-15:0 .3.9 0.9 1A
GJ~Ss-422 N 55%,0C0; E 33,500 16.5~16.0 1.2 1.1
€3-S5-6423 N s:. c0; E 33,%C0 19.5~21.0 2.0 6, 0%+
 G3=Ss-424 N _57,000; E 332,500 22.5-22.0 3.c 5.0+x
GI-55-385._ _N_55,0C0; €_%4,000 TN _HZO 4 . e.B82x
GI-25-373__ _N 59,010; E 33,505 < 0.5 1.3 2.6%%_ a1
'GJ-S5~113 N 59,010; E 34,000 < 0.5 1.1 1.3
GJ-55-134 N 59,020; E 33,620 < 0.5 1.0 1.1
GJ-S5-,50 N sq.oao; E 34,100 .-« < 0.5 1.4 1.6
GJ~55-329 N 57,0243 E 34,100 ~< 0.5 0.9 1.8%%
- GJ=SS-314 _N S5%,024; E 34,5C0 < 0.5 H07 1.4 2.E«x
\_/ GJ-E2-310 N55,030i € 35,260 oS 176 e T
GJ~SS-225 N S%,030; E 34,200. < 0.5 0.4 1.2¢x o
GJ~55-343 N S57,030; E 24,200 1.5 1.1 2.2%x_ ”,_mi7
Ei=55-335 N 5%,050; E 23,48 < 0.5 1.3 Ee.bex 1. _-
GJI-S5-372 N 55,040; E 33,50 < 0.5 1.1 2.2%%_ 77
Gi=SS-31&6 __ _N 55,C40; E 36,800 ____ _ < 0.5 1.3 2.688_ v
GJ-E5-3: N 5%,040; E 3¢,500 < 0.5 1.0 2.0%x i
GJ-€5-331 N 559,045; E 34,580 < 0.5 1.8 S.&ew
GJ-£5-354 N 59,045; E 34,3CO 1.0-1.5 1.2 2.6« 10
E5=-SS=3&8 __ _N 55,0457 E 24,3C0 <_©0.5 1.2 E.bee__ -
GJ-55-323 N 55,050; E 32,5%0 < 0.5 1.3 2.b%e
G3-S5-378 N 55,050; E 33,S00 < 0.5 1.5 S.Cew
G3~S5- 66 N 59,050; E 24,3CO < 0.5 1.7 1.8
GJ-SS-31E _ N 5%,050; E 34,520 2.0-2.5 124.5 49,0 _
G3-55-317_ _N_55,053: E 3%,3¢0 < 0.5 1.3 2.6%« 4
5:—s=-~=a "N £5,0%5; E 36,020 1.0-1.5 2.1 G.Ses
-SS-352 N 55,05t} E 24,009 0.5-1.0 2.1 -2 =7
c1-==-3=~“_ N_57,05é; E 24,000 < 0.5 1.0 8.00% .
GJ-55-3+8 N 55,059; E 34,3CO < 0.8 1.5 3.0s« <
6]=S5-3¢0_ . _N 59,059: E 34,300__ _1,0-1.5_ 1.8 3.6ex_ o
GJ-55-320_ _N 55,0613 E 34,0C0_ <0.5__  _0.7__ _ 1.4we T 20
G3- 55—367 ___N_S9,045; € 34,000 _ 1.5-2.0 1.3 2.6%s
GJ-88-327 N 59,0&5; E 34,600 ¢ 0.5 1.4 2.8 '
GJ- S’-ﬁoh N 59,065; E 36,460 '€ 0.5 1.1 2.2%x ‘-
.~ GJ-55-370 _N_57.0545;_E_34,L00_ 1.5 2.9 S.8%% .
' Gl=SS=374_._MN_57,070; E 33,659__ ___< 0.5 U XY S.une
GJ1-85-377 _ _FLSSJDVS:_E_EBJBQO < 0.5 1.8 3.6%¢
\E,} GJ-$5-121 "N 59,073; € 34,500 < 0.5 1.0 0.7 T
GJ-£5-333 M 59,075: € 34,500 < 0.5 0.9 1.8en
G2I-S5-131 N S9,039: E 33,400 < 0.5 0.8 1.2




 \~

Junctionﬂ%étefthara:teri:ation Soil Samples
SAMFLE ID LOCATION . DEPTH Ra-22& pCi/q
IN FEET IN!TIAL FINAL
GJ-55-345 _ N 59,084; E 34,876 ___ € 0.5 2.8 5.2%% e
GJ-55~-322__ N_S9,085;_E 34,020 < 0.5 1.7 S.4%x ¢
GJ-55-30& N S59,055; E 34,085 < 0.5 1.6 2.Ex¢_ oo
GJ-SS-359 _ N _5%9,067; E 34,500 " < 0.5 2.7 S.as_____ . _
GJ-55-337 N 59,094; E 34,800 1.5 2.0 3.1 23
G3-85-357 N 59,0543 E 34,EC0 < 0.5 2.6 .S.2¢w 7T
GJ-ss-2£17 TN 59,100 E 32.612_ <0.5 178 3 ke T
€J-SS= 47__ N S%,100; E 32,700 < 0.5 1.2 0.7 R
GJ-ss-355__N _S9,100; E 32,600 "<0.5 1.3 2.E8 v _ S0
GJ-S5- 4 N S55,100; E'S .9co < 0.5 1.2 1.€
GJ-55-33S5_ N 57,10C; E '3:.000 <€ 0.5 H2 ., 0.8 1.6%+ -
GJ-g€s- ¢2_ N 57,1603 E 33,360 < 0.5 - 1.2 1__. —
Gi-ss-z:2 N S59,1C0; E 33,4C0 < 0.5° 0.9 1.E%¢ L
GJ-55-2¢5 N 59,1C0; E 33,400 < 0.5 - 1.3 __2.6%x
GJ-ss- 9‘“"N‘sa 1003 E 23,500 77 ¢To.s T T T T1ls T Tl -
GJ-S5-37 N S9,100; E 33,5C0 € 0.5 0.5  l.gex_ 72
GJ-c--;o7 N 59,10C; E 33,660 <o0.5 1.0 T 2.0 T
GJ-5S-311 N _S5,100; E 33,600 _ _ 1.5-2,0_____ 1,4 . __g.eax_ _____ |
‘Gi-es- 42 NS9,100; E 33,700 < 6.5 0.7 1.2
GJ-€5-338 N S55,100; E 33,800 1.5-2.0. 1.8 3.2ex
GJ-55-340 N 59,100; E 33,£00 <« 0.5-1.0 1.2 2.6 »
BJ-SS-4E2 N 59,1003 E 33,E00 ©< 0.5 0.9 1.4 <
 GJ-SS-423 N 59,100; E 33,6800 __ - 1.0-1.5 0.6 1.9
\n—/ 6J-S3- §S__ N S55,100; € 23,500 < 0.5 1.2 1.7 .
GJ-€5-173 N S6,100; E 3¢,10C .E-2.0 3.3 1.5
GJ-8S-174 N S5,10C; E 35,109 4.S-¢£.0 E.& S.Ex#
GJ-5S-175 .N 55,100; E 3%,1C0 7.5-5.C 3.3 2.7
G3I-S5-17& N 59,1C0; E 36,100 10.5-12.0 5¢.0 112.0%x aS
GJ-£5-177 N 59,1C0; E 36,100  13.5-15.0 GZ1.& 1ESZ . See
GJ-53-17€ N $5,100; E 34,100 16.5-18.0 503.2 1ECE . 4un
GJ-£S-175 N 55,100; E 24,1€0 19.5-21.0 ESe.S 17135.0%%
GJ-SS~-Z¢8_ __MN_55,1C0: E 34,1C0 ““_E:.S-ﬁo o 10.9 12.e
GJ-S5-4C2 N S55,100; E 24,807 .S-1£.0 17C4.5  S40F.Eew
G3-55-403 M S%,100; E =%,2C0 17 5-15.0 16S4.4  IICE,Ees
GJ-S5-484 N 59,1C0; E 34,800  £0.5-22.0 &.1 7.5« '8
6I-S5-40S N 5%,100; E 34,220 ;.5-_-. 4.0 E.0x%
GJ-55-356 N 55,100; E 34,214 14,5578 1740.5  S421.0e+
GJ-55-257 N 59,100; E 34,214 17.5-19. o 1E62.3 3784.&ee
GJ-£35-352 M 59,100; E 24,214 g0.5-22.0 , 7.5 14,7%e R
GI-£5-355 N 55.1CC; E 34,214 g:.5-22.0 1.8 S.kus
GJ-55-400 N 55,1CC; E 3%,21¢ 32.5-34,0 1.1 2.204¢
GI-S5-401 N 59,100; E 34,214  35.5-37.0 S, 3.6
GJ-55-180 N 57,100; € 734,360 1.5-3.0 72.8 145 . bas
GJ-S5-181 N S9,100; € 34,300 4.5-&.0 &.72 5.8
GJ-55-182 N 59.100; E 34,300 7.5-9.0 1676.6 3349 .2«
G1-55-183° N S%,100; E 34,300 10.5=12.0 1693.4  3386.8%% )
GJ-55-184 N S%,100; E 34,300 13.5-15.0 1776.5 3553.0s«
GJ-55-165 N 59,160; E 34,300 16.5-18,0 1655.2  3310.4%s
GJ-55-185 M S5?,100; E 34,300 19.5-21.0 1491.8 29E3.4v»
GJ1-55-187 __N_ 5?.lu0 E 34,300 22,5-26 4,7 Q.4ws i
\ / GJI-55-001 N S2,1503 E 364,500 l“.ﬁ-lb 0 1516.49 3032 . Eww
GJ-55-204 M S92,100; E 34,500 17.5-19. 1060.6 2la) .S - -
Gl-55-203 M SO I0G; £ 364,500 20.5—23.0 10971.8 2l1E3. &

Grand
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Grand Junctxor} Sxte Characteri"a.xon Soil Sancles

* "\
i . SAMFLE 1D LOCATION, DEPTH . Ra-226 pCisq
~ \-/ . : IN FEET INITIAL  FINAL
GJ-5S-206 N 59,100; E 34,500 23.5-25.0 3.7 7.0.
GJ-S58-207 N 55%,100; E 34,500 24£.5-28.0 2.3 & Lxs
GJ-Ss-2¢8 N 55,100; E 34,500 £%9.5-31.0- 1.0 E.04%
GJ-ES-295 N S59,100; E 34,500 22.5-34.0 1.1 2.2¢n
GJ-£5-2i10 N 559,100; E 34,500 3€.5-35.0" 3.6 _7.8e%__
GJ-E3-211 N 59,1C0; E 3¢,&50 1.5-3.0 1.8 3.k
GJ-gs-212 N 59,100; E 34,650 7.5-5.0 2ce.7 4OS . 4w x
GJ-SS-213 N 55,100; E 34,&50 10.5-12.0 "1S42.3  3C08L.&ew
GJ-E=-214 N 5%,100; E 34,&50 12.5-15.0 1702.3" —3u40&.&x+
GI-55-2i1S N 5%,100: E 34,£%0 1£.5-1E.0°  1714.5 5426,0ex
GJ-&5-21& N 55,1003 E 34,830 1%.5-21.0 164=,3 ESSi.bker
G3-SS-217 N 535,1C0; E 24,450 . 22.5-24.0 L zu.g
TBI-SE-{23 TNTS55,100,TE 2¢,800™ €O 1.9 T eex 7
GJ-S5-313S N S%,1€0; E 24,500 . € 0.5 * 0.g 1.6
GJ-ss-114 N 59,100; E 35,000 - < 0.5 1.3 1.5
" BJ-£3-241 N 55,100; E 35,060 < 0.5 1.1 .2
GJ-SS-3£3 __N 5%, 1... E 35,000  1.5-2.0 _ 121,86 | 2&3.&4x
GJ-Ss-117 N 59,10C; E 35,100 < 0.5 €.8 g3.&
GJ-5S- 44 N 5#.100; E 35,200 - < 0.5 1.3 12.5
GJ-SS-232 N 55,100; E 35,300 < 0.5 H07 1.0 2.0en
GJ-S5-226 N 55,100; E 35,400 < 0.5 Y - 3.&4
GJ-5S-136 _N 59,105; E 32,7C0 ~< 0.5 0.8 1.6 B
GJ-ss-222 N £9,107; E 34,1C2 16.5-18.0 1£C6.5 SECE.&«s
GJ-SS-223 N 55,1073 € 3¢,1CS 15.5-21.0 1007 .2 EQib.uve
GI-Ss-g2% N S55,107; E Z&,102 &2.5-21.0C 2.9 z.e i
G3-55-223 N £5,107; E 3¢,10€ Si.8-3=2.0 1.5 - S.0s»
G5-S£5-:12% N sﬁiiliﬁfs'-Jixb- 1.5-3.0 17,4 " 1i7.2 )
GJ-£5-165 N 5%,110; E 34,1Ce 4.5-¢.0 - 5.E &.%
GJ-S5-150 N 57,110; E sc.lca 1§.5-21.0 135,323 E73C.&xe
GJ-E5-1F1 N 55,1103 E 34,108 £2.5-24.0 1.0 1.5 .
GJ-SS-152 N S5,110; E 3%,1C2 25.5-27.0 3.2 E.bne .
6J-£5-133 N 57, 1103 E 34,108 g5.5-30.0 7.0 14.Cex
$J-EE-1%54 N ETF, 1103 E 36,1CE_ 33.S 3.2 SS.=. -
GI-S5-3CE___N_ 57 11:. E_32.£20 <_ 0.5 0.9 _ . _1.Ess L
G5=SE=3i1S_ _N_ ,v.xaﬁu_s 34, a=o < 0.5 0.5 _ _1.Css
GJ-SS-323 N S5,185; E 33,000 - 2.0-2.5 2.7 S.4es ..
G5-SS-324_ _N_S55,125;_E 332,000 €< 0.5 1,86 E.Eru o
G3-S5-320_ N 53,1303 E 33,650 < ¢.S 1.4 E.Ee~e
Gi-55-2L¢ "TTNTE§, 138 E_aujesc [e.5-15.¢C 158371 E505&. 8+«
GJ-SS-25C N SF,132; E 34,£%50 17.5-15.¢C 1751.5 3533.0e«
GJ- r--c,x N S5,132; E 3¢,4%0 £0.5-22.0 1s35z.¢ 167, ke
GJ-55-252 N 59,132; E 34,450 23.5-2S.0 1437.2 2874.6+es
GJ-SS-ES3- N 59,1327 € 34,80  25.5-22.0 3<.e Tl.bes
GJ-S5S-254 N S%,132; € 36,650 29.5-31.0 12.9 es.2
GJ-5S-255 N 59,122; E 34,450 32.5-34.0 10.4 20.3
GI-55-236_ _N_S9,132; E 36,650___ 35.5-37.0 11,6 25.0
GJ-SS-116_ _N S5,140; E 33,3C0_ < 0.3 1.6 1.8
'~ GJ-55-379 __N 59,160: E 33,400 _mnm.<;o.s_~" 1.3 2.65n
© GJ=B5-124  _N_S59,163;_E 33,200, .. _<.0.5 0.9 0.5
. GJ-SS-302_ _M_S53,150; € 33,309 < 9.5 2.4 4.0es
\_/ G3-55-364  TN59,150: E 33,400 < 0.5 1.0 2.00¢
GJ-85-339 N 59,1%G; € 33,710 < 0.5 1.3 2.3
GJ-SS5-479 M S59,155; E 33,710 1.0-1.5 0.6 l.ev»



GJ- s;-:ll.'
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Grand Junctian'Sité Characterization Soil Scmples

L
SAMELE 1D LOCATION DEPTH Rz-226 pCi/a -
' : IN FEET - INITIAL  FINAI

GJ-S5-450 N 5%,150; € 32,710 1.5-2.0 0.9 1.8

GJ-SS-4E1 N S59,150; E 33,710 < 0.5 14,4 32.4
GJ-55-484__N 57,1503 E 83,710 __ _0.5-1.0 0.8 __ 8.3 . .._._.
GJ-55-1&4 N S59,150; E 33,900 1.5-3.0 711.6 1422, 24
GI-ES-165 - N 59, 150-;5 32,9¢0 4.5-6.0 1136.0  2E72.0%+
GJ-€5-166 N 55,1503 E 33,500 10.5-12.0 1S1S.1  3O0S&.2+=
€J-SS-1&£7 N S%,150; E 33,500 13.5~-1S5.0 1451.4  ESEZ.Eax’
GJ-€5-1£5 N 55,1503 E 32,500  1&.5-1E.0 1501.2 200Z.4e% .
GJ-S5-1¢9 N 55,180; E 33,500 19.5-21.0 &03.8 12C7.&+
GJ-€5-170 N S5,150; E 33,500 £2.5-24.0 21.2 L2 Len
€J-sS-171 N 55,1S0: E 33,500 €5.5-27.0 . 2.6 .8
GJ-E35-17&_ _N S9,150; E 33,500 31.5-33.0 " 2.¢ 5.Eve
EJ-€5-4%4_ _N_ 57,1503 E 3¢,556 " 1.0-1,8 "7 T 2.4 T T4 .Exx
GJ-€5-165 N S5,150; E 34,E00 14.5~1¢&.0° 125,53  EES55.&#s
Gi-s3-1%%4 N -7.150; E 34,E00 17.5-1%.0 1236.E  ELTS.&%N
GJ-S5-197 N 5%,150; E 34,ECO €0.5-22.0 2.¢ 5.8+
GJ-S5-158 N 5%,1S0; € 34,€00 £3.5-85.0 1.0 "2.0es .
GJ-S5-159 - N 55,150; E 24,8C0 25.5-22.0 3.2 &.bre -~
GJ-€5-200 N S55,150; E 34,€00 25.5-31.0 2.8 V.68
GI-83-201 N 5%,150; E 34,E00 32.5-34.0 1.6 3.5
GJ-S§-202_ _N $9,150; E 34,890 . _==37.0737.5 _  __é.6 ____ 10.0___
CJ-€5-218 N S%,150; E :s.c r* 5-18.0 e5.0 S2.0%#
GJ-SS-219 N 55,159; E 35,000 .5-21.0 0.9 1.Ee% i
GJ-S5-220 N 57.150 E 35,069 z:.s—aa.o 0.9 1.0 .
Gj-Ss-22t N £7,150;_E_Z5,000 _ 31.5-33.0 0.4 D Y-S0 S
63-55T2z47 ¢+ N S7,150; E'-s.aJo 1.5-3.0 - E1.6 Cz.Se
G5-S€s-c=7 N €3,150; £ =25,25C - 4.S-5.0 &.5 S.&

GJ-SS-222 N S%,150; E 35,200 7.5-5.0 1.¢ 3.2«
GJ-€5-225 . N £5,150; E 35,200 10.5-12.0 E.4 4.Een
GJ-SS-230 N S5,15C; E E=S,800 13.5-15.0 ‘0.8 1.65% N
GJ-Ss-231 N S3,150; E 35,890 16.5-12.0 1.3 E.&en
- GJ-SS-232 N £%,150; E 35,290 19.5-21.0 0.€ 1.2
G3-8S-233__N_E5,158; g Zs,2¢0__._&€1.0-22.,0___ .__C.% _..Y.e _ ..
G3-55-12% & N 5%,155; E 22,600 < 0.5 C.S z.2

G3-€5-133 N S5,155; E 33,4C0 < 0.5 1.1 1.2

GJ-€5- §7 N S5,1&S; E 33,10 ¢ 0.5 1.5 1.4
‘g3-S3-221 TN E£3,1e5:7€ 33,650 < .S T TTe.El T T e ] 1
Giots-1c5_ N E€5,175; € ¥3,600 __ < 0.5__ 0. " i.2__ " 7%
C5-SS-12% N €3,17S; E 33,100 < 0.5 I - - 3
Ei-Ss5T3ss TN =T, 178 E 33Vetol ¢ oL sl T Tsel T 6.3 s
G3-€3-%52 - N 55,17S; E 23,302 < 0.5 1.7 34w
G3-55-319 N S7,1803 E 33,400 < C.5 1.3 2.5«
GJ-cS-126 N 59,185; E 35,300 € 0.5 1.0 2.0es
GJ-S5-330 N 59,185; E 35,475 < 0.5 . 1.1 2.2vv
GJ-55-127 N S59,105: E 35,4E5 < 0.5 1.2 3.5
GJ-55-321 __N 59,189; E' 33,885 < 0.5 0.7 l.Gen
GI-55-403 . N $9,195; E 33,400 <70.5 1.0 777 0.8
GJ-SS-406 N 59,1935; E 33,400 0.5-1.0 1.3 2.5
GJ-55-437 N 59,195;_E 33,400 1.5-2.0 0.0 1.8 _
GJ-s5-347 N S%,156; € 33,596  1.5-2.0 05,2 170 axe
GJ-55-535___N_S9%,194; E 34,574 __ __0.5-1.0 1.6 3.6
GJI-SG- GO M .»7 QoG E 32,300 ._‘_\‘__Q_.S___________?_.__‘?__- . 15.6 . _ _ <4

M S9,200; E 32,575 "¢ 0.5 2.1 1.6




Grand
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.

21

57.289; €

SaMFLE 1D LOCATION DEPTH Ra-22& pCi/q

IN FEET INITIAL FINAL..
€J3-55-425" TN'59,200; E 32,800 TULLS-3.0 T T 112 2T T 234.4%%
GJ-SE-425 N 59,2C0; E 32,400 4.5-6.0 1£.5 23.0%#
GJ-55-427 N 55,2007 E 32,600 7.5-9.0 1.1 2.2¢% -
GJ-SE-428 N 55,200; E 32,400 10.5-12.0 0.2 O.6ux
GJ-E3-429 N 59,200; E 32,600 14,.5-16.0 1.8 S.Len
GI-E5-430___N _55,809; E 22,£00 16,0-16.5 1.¢& 3.2¢2
GJ-£5-110 N 5%9,2C0; E 3E,700 < 0.5 10.5 1£.2 Y
GJ-S5- 79 N S55,200; E 32,500 1.5-3.0 10.7 13,1+
GJ-S5- EO N 55,8¢0; E 32,500 4.5-46.0 £30.0 " 1250.0es
G5-Ss- €! N S5%,860; E 22,5¢0 7.5-%.0 754 .7 1SS . 4%
GJ-SS- P2 N S%,800; E 22,500 10.5-12.0 . 1.6 .1
G5-25- €3 N S5,800; E 22,5¢0 13.5-15.0 < 4,2 E.Gse g
GJ-s=- E4 N S5,200; E 32,500 1£.5-18% 7.3 15.¢
55-%2- €S N 55,8003 E Z2,5CO $.5-21.0 1.0 2.C=x
G5-SS-_ §9___N_55,800; E 22,9¢0___ > 0.5 _ - 1.2 . 2.0
GJj-SS- 45 N S5%,800; E 22,1C0 < 0.5 40.4 €~.3
GJ-SS-3120 _ N S5,200; E 33,110 1.5 £S .1 170,244
GJ-SS-112 N 5%,200; E 32,300 < 0.5 $.0 12.¢
Gj-SS-243 N S55,E00; E 23,3C0 1.5-3.0 2.5 157.0%#

- GJ-S5-244 N S%,200; E 33,200 4.5-6.0 . 22.s _4S.C#s
GJ-SS-g«5 N 55,2003 E 33,300 «. 7.5-5.0° 1.4 2.0
GJ-Es-2445 N 5%,8C0; E 33,200 +).5-12.0 0.9 0.&
Gi-€S-247 _ N S5,800; E_ 33,300 __ _1&,5-1€.0_____&2.8__  _ _2.& __ . ... ..
GJ-S5- 4% _N_S5,E00;_E 33,5¢C0 ¢ 0.5 1.6 1.3 _
G5-33-E£0 N 5%,200; E 33,760 1.5-2.0 E1C1.&6 GLIZGLZ . Ze»
G>-sz-221* N S$,2¢0; E 33,7C0 4,%5-5,0 €12.7 1225 .6
25-ZS-Z:z2 N £E5,2€0; E 33,7€0 7.5-5.0 131£.5 E:2Z3.Ce«
G3-Ss-243 N S5,800; E 32,700 12.5-15.0 1232.3 24é&.&ow
G>-Ss-2&4 N S5,2C0; E 23,700 1£.5-15.0 1222.7 E52S.4#e
G3-S5-2£5 N S5,890; E 22,7¢0 15.5-2%. . E2&.4 GLSZ,.Ess
G3-53-22¢ N S9,220: E 33,7C0 £2.5-24.0 1223.6 Pa4Lt.Bes
GJ-53-2¢7 N S5,200; E 23,700  3:.S-Z3. 1.3 1.5
G3-SS-245 N 53,2C0; E 33,7C0 5+.8-3=.S 0.€ o.e
GJ-Ss-2£5 __N £5,2C0; E 33,7¢0 35.5-3¢.0 10.2 11.& .
GI-35-270 N 5%,200:; E 23,6EcO0  1.5-2.0 5.7 11.6ex
G5-33-271 N 5%,800; E =3,ECO 4.5-&.0 12595.1 ES1E.2e¢
G>-cs-g72 N 55,8¢0; E 332,809 7.5-9.0 £3,0 11E.0«s
G5-S5-273 N S5,2C0; E 3Z3,ELO 106.5-12.0 &£52.6 1325.84¢
G2-5s-274 N £5,229; E 33,5858 15.5-15.¢0 1613,0 E5Z&.0ea
GI-E3-275 N £5,200; E 22.,e5¢C 12.5-1.0 1576.9  3153.Ees 7
G:-55-87¢ . N S¥,8CC; E 33,EL0 15.5-21.¢ &E5.7 1375.4¢¢
GJ-S5-277 N S5,8C0; E 33,8C0. 22.5-24%.0 1£2.7 3z5.4us
GJ-55-276 ° N 55,2G0; E 33,600 25.5-27.0 1.13 2.3-«
GJ-55-275 M S55,200; E 33,800 28.5-30.0 0.5 1.04n
6J-55-280 _M_59,200;_E 33,800 __ _37.0-37.1. ___ 4.7 ____ Q.4xx
GJ=S5$-3G6. N S59,209; E 35,200 INM HZ0 . 32,7 _
GJ-S5-115 N S9,210; E 33,2200 < 0.5 3.7 6.3
G3-55-119 N 59,210; € 33,220 2.¢-2.3 3.2 &.7
GJ-55-122 .N §7.,219; [ 33,299 1.5-2.0¢ 2.1 5.3
GJ-5%5-139 M S9,210; E 33,200 < 0.5 14.0 an.
GJ-S5-132 N S7,210; £ 33,800 0.5-1.C 1.4 1.0
GI-G65-110, N_S%,211 _€ 32,000 1.5 9.9 29.5
GJ-63-267 M 32,659 1.5-3.0 1792.8  3565.6° o,
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SAMFLE 1D LOCATION DEPTH, Ra-22% pCi/a

IN FEZET INITIAL  FIMAL
GJ-5s-2866 N 5%,250; E 32,450 4.5-6.0 1757.1 3514 ,2u»
GJ-SS-28§ N 55,250; E 32,850 7.5-5.0 378.8 757.6%8 8
GJ-5S-250 N 5%,250; E 22,4650. 10.5-12.0 2.7 3.3+
GJ-55-2% N 59,850; E 32,&£50 13.5-15.0 1.0 2.0%n
GJ-8s-2%2 N 5%,850; E 22,50 16.5-1€.0 S.4 10.8#4
GJ-55-253 N _S%,850; E_32,£50 19.5-21.0 2.7 2.3 _ .
Gi-€5- €6 ~ N 57,259; E 33.=co 1.5-2.0 4.5 2.7
GJ-ss- §7 N S5,250: E 32,200 4,5-5.0 111.9 223.6+%
GJ-55- EE N 57,:.'0 E -35,€C0 - 7.5-%.0 112.3 EE‘» bex
Gj-ss- €5 N S7,850; E 23,800 10.5-12.0 1575.6 1SS .Ee% &m0
GJ-8s- 0 N S55,250; E 32,200 13.5-15.0 . bl a Eee
Gi-Es- i N 5’.250: E 33,200 1¢£.5-1E.0 ° 0.7 1.G4»
GJ-E5- 92 N _5%,250; E 33,2C0 _ _g22.5-22.7 2.0 ____0.56 .. _
c;-ciiii ‘N S5S,250¢ E 83,6400 1.5-3.0 7.3 S.1
G5-8=-1% N 5%,259; E 33,400 4.5-6.0 172.2 344 kv
e:-ss-157 N §5,250; E 32,400 7.5-%.0 . £07.9 G1S.B4+
GJ-SS-153 N S5%,2%0; E 33,400 10.5-12.0 153.¢ 20L.0nr
GJ-S3-15F N 5%,850; E 23,400 13.8-15.¢ 2.5 S.0n 7
GJ-5S-1¢0 M S3,250; E 33,4C0 16.5-18.0 3.1 &E.2n%
GJ-55-151 N 59,850; E 33,400 19.5-21.0 0.4 O.Brx
GJ-55-1¢2 N 55,250; E 33,400 -.22.5-25.0 0.% 1.8
E;;SS;Lea___N_QZLESOJ_E,as.ﬁQO £5.0-26.95 0.9 .6 -
GJ)-55-23% N 5%,250; E 33,600 " 1.5-3.0 459.1 GIE.2ne
GJ-SS-235 N 5%,250; E 22,400 4.5-&.0 725.% 1641 . B+
33-SS-832¢ N S5,250; E 33,800 .5-%.0 gs¢.0 S550.0««
GJ-S3-237 N'S7,25C: E 33,£20 13.5-15.0 414.0 ESE.Oxs -
GS-S5-23% N S5,250; E 32,LC0 1£.5-18.0 E34.S 1¢35.0=e °
GJ-ES-235 N 5%,250; E 33,&C0 15.5-21.0 15E.0 S55.0%+
G5-85-2:C N S$,250; E 33,620 22.5-2%.0 1253.7 asov.n“
G3-S3-2¢1 N S%,858; E 33,&C0 £s.5-27.0 S.1 11. .
T3~E3-8¢Z _ N _ST,250; E 3-.e~o-u.“a:.se-abom, 2.7 __.aﬂ___ o
G3~SS- 71 N 5%,300; € 32,&¢C 1.5-2.¢ 7il.& - 1423 24+
GC3-E=-~ %2 N £5,350: E sa.eoo 4.5-6.0 E2¢9.1 4s1E.2x s
€5~-53- 72 N S%,300; E 38,600 7.5-5.0 47.7 £3.2+«
GJ~SS- 4 N S55,300; E E2,&90 10.5-12.0 c.5 0.5 =0
GJ~23- 75 N S%,3C0; E 32,400 13.5~15.0 1.8 2.2
G3~S3- 75 N S5,300: E 32,&20 1£.5-18.0 0.9 1.4
E3-85- 77 N 55,3C0; E 22,&¢C 15.5-21.0 1.2 1.3
GJ-S3- 78 N S%,%00; E 23,800 ‘£1.0 Samnle Weight tc low for A
G3-83-1¢3 N S3,320; E 32,4C0 _ €_0.% &£7.8 63.0 -
GI~85- 31 . N E%,38C; E 3&8,7¢0 " 1.5-3.0 £1.6 505.&%s
GJ~-S5- 32 N S%,.3C0; E 32,7¢0 6.5-6.0 161.1 322.2«#
GJ-55- 83 N S9,200; E 32,700 7.5-9.0 27.3 SSh.bew
GJ-55- 34 N 59,300; E 32,700 10.5-12.0 148.6  297.2+»
GJ-55- 35 N 59,300; E 32,700 13.5-15.0 94,9 187,844 D
GJ-SS- 36 N S9,300; E 32,700 16 $-18.0 71.9 118.6
GJ~SS- 37 N 59,300; E 32,700 “5-21.0 1.5 3.7
GJ-55- 30 N 59,300; E 32,700 aa 5-24.0 0.8 0.7
GJ-S5- 37 M 59,3C); € 32,790 25.5-287.9 1.8 2.7
G- aa— 40___M_5%,300; E 32,709 _ .20.5-39.0_ . ___1.2__ 1.7 ___
GJ-55-3¢5 N 59,300; E 32,000 < 0.5 1.4 1.5
.cJ~ss-acn M 57,3003 E 32,890 1.5-3.9 30.7 Hl.tan o
GJ-55-467 N S57,390: E 32.800 VG- 6.0 109.8 Pi7.6 - =
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SAMPLE 1D LOCATICN DEFTH Ra-226 pCi/q
. IN FEET INITIAL FINA

GJ-5S-4%0 N 59,300; E 32,800 7.5-%.0 21e.8 437 .b5s
GJ-S5S-4%1 H 59,300; E 32,8C0 10.5-12.0 159.9 319.8xx L=
GJ-sS-4%2 N 55,3003 E 32,6800 13.5-15.0 a72.1 544 ,2¢s
GJ-S5-453 N S59,2300; E 32,ECO 16.0-18.0 17£1.6  3522.65»%
‘GJ-55- 51 N 5°,300; E 32,818 1.5-3.0 144,7 25F .G«

GJ-5S- S2 N S55,300; E 32,€16 4.5-4.0 157.8 315,64+

GJ-8S- S3' N 5%,300; E 22,818 7.5-%9.0 164.,7 325 .44+

GJ-SS- S N S5?,300; E 32,814 10.5-12.0 1z3.2 2b68.4er

GJ-SS- 55 N S9,3¢C; E 32,816 12.5-15.0 1E9.2 ° 376.4%«

GJj-83- S& N 5%,300; E 22,81¢ 16.5-1€.0 16475.6  2SSC.Ges -
G3i-8s- 57 N S9.,3CC:; E 32,E1¢& 19.5-21.0 . 1.5 1.2

G3~-ES- S8 N S%, co. E 32,El¢ €Z.5-E4.0 - E.02 G, 0re

G3-SS- 55 N S5%,200; E z2,E:¢ £5.5-87:0 1.1 .S

G3-S3- &¢¢ N s-.seo- E 22,616 €s.5-3¢.0" 1.3 2.bes

GJ-SS- &1 N 55,3C0; E -:.sxc 31.5-32.0 0.9 3.0 ..
GJ-S5- &2 N 55,2003 E 23,0600 1.5-3.0 7.9 118.9

GJ-S5- &3 N 55,200; E :.oco 4.5-54.0 125.0 255.0%x

GJ-S=- &4 N S53,350C; E 23,000 7.5-5.0 152.7 30S.b4n%

GJ-S5- &5 N S5%5,3C0; E 33,0C0 10.5-12.0 1€1.3 362,644

GJ-5S- ¢5 N 57,3C0; E 32,080 13.5-15.0 122.8 245,84« -
GJ-SS~ &7 N S%, oo. € 33,000 ..16.5-1E.0 151.7 SE3.0x«

GJ-S5- éE N S5%,300; E 32,000 +=.5-20.0 2.3 4.9

GJ-SS- &5 N 57.-00- E 32,0¢0 £2.5-24.0 1.¢ 1.2

G3-ES- 70 N S%,300; E 22,000 _ &%.S5-30.0 1.8 .8 .
G5-S5-65% N £%,350; E 32,&50° 1.5-3.0 127.5 EES.0<
G3-s5-5¢ N 'S$,250; E 22,&%0 6.5-¢.0 423, 4] .8«w i
-G3-53-3¢1 N S37,350; E Z2,&%0 7.5-%.0 15s.5 317.Cee -
GJ-55-502 N S$9,350; E 3,650 10.S-12.0 1&.4 €9.G .
GJ-ss- 21 N S5,350; E 22,e:¢ 1.5-370 £75.5 SEF.CGe<
G3-SS- 82 N S55,358; E =2,¢:8 4.5-&.0 175.1 350.2+%«

GJ-S5- 83 N S5,359; E 22,&:£2 7.5-5.0 152,46 30&.Ee#

GJ-SS- 8¢ N 53,3S0i E 32,&%0 10.5-12.0 15C.3 SO0, kv
GJI-S5- &5 N S%,350; E 32,420 12.5-15.0 122.5 Eul.Cea 208-F
GJ-S5- B4 N 55,350; E 32,429 16.5-18.0 &z.2 155.6

G3-55- &7 N 5%,350; E 32,880 15.5-21.0¢ 3.3 &.E

GJ-SS- 82 N S%,.350; E 32,&:0 €2.5-2¢.0 1.4 3.8

GJ-E5- 8% N 5%,3%0; E 22,&:% 5.5-27.0 Cc.S 1.3

LB3-5S- S0 _N S5%,350; E 32,680 _2%.5-30.0. _ __E.2 1.9

GJ-SE-Z«2 N S5,4C0; E 22,550 < 0.% 16.2 SS.4en
GJ-ES-251 N S5,LC0; E 22,620 1.5-2.0 41,5 GOZ.Ce
GJ-S5-E82 N 55,480; E 32,520 4.5-¢.0 1.9 S.Ees

GJ-S5-ZE3 N 59,400; E 32,90 7.5-5.0 1.0 2.0 -r
GJ-SS-284 N 59,400; E 32,500 13.5-15.0 1.5 3.0e« ==
GJ-55-255 N 5%,4C0; E 32,500 16.5-18.0 1.1 2.2xn
61=55-288__ _MN_%$9,6400; E 32,9C0___ 16.5-19.0 1.3 1.0 _ . .

G- ss- 46 N 59,499;_E 32,900 10-1.5_ 1.9 1.2
GJ-55-503 N 59,5007 E 32,400 1.5-3.0 15.5 10.9+ ..
.GJ: SG’SQﬂ___N S59,500; € 32 600 e 405260 S.5 6.7« .. !
GJ-SS- 1! N $7,550; € 32,625 1.5-3.0 257.0 S1U.Ce«

GJ-53- 12 M S9,%536; E 3h.635 6©.5-6.0 228.3 LTI

GJ-S5+ 13 N 59,500; E 32,425 7.5-9.0 1642.2 204.6v¢ DF -iR
GJ- 14 N S°,500; F 32,624 15.5-12.0 223.0 GG6 O

GJ-SS— 15 N 39.,590; E 32,825 13.5-15.0 108.95 Cl7.eq
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" Girand Jur-c.ltion;-ﬁit_e"‘ Crharactsrizaticn Soil Samplas
SAMFLE 1D LOCATICN, CEFPTH Ra-226 pCisqg
: : N IN FEET INITIAL FINAL
GJ-SS- 1& N 59,500; E 32,&2% 16.5-18.0 134.7 269.4xe
GJ-SS-~ 17 N 59,500;: E 32,&25 1§.5-20.0 0.7 1.Ges > T
GJ-SS- 1E N 59,500; € 32,625 25.5-87.0 0.7 1.2 =
GJ-SS- 19 N S5%,500; E 32,425 22.5-24.0 0.4 0.7
GJ-SS- 20 N S9,500; E 22,&25 E7.7-7.7 1.3 2.3
GI-83-406 N 59,500; € 33,500 1.5-3.0 1055.2 E128.4%4
GJ-55-407 N S5,500; E3,5¢0 4,.5-46.0 GS1.E 1523, &4%"
- BJ-E5-4CE N 55,500; E 33,500 7.5-9.0 sss. 718.64¢
GJ-E5-4C% N 5%,500; E 33,580 10.5-12.0 3z£.7 £77.4%¢
GJ-S2-410 N 5F,50C; E 33,80  12.5-1%.0 4LE.G ESS.E1+
BJ-S5-411 N 5%,5C0; E 33,500 1£.5-1€.0 .S2&.95 1173.044 .
GI-S5-4i2 N £5,580C; E 23,6380 15.5-21.0 T 7es.0 1418, 044 /< P
E>5-S3-512 N S5%,500: E 33,5C0 E2.5-26.0 73%4.0 5352.0¢+
GJ-S5-514 N =35,5¢C:; E 33,600 €5.5-27.0 2.3 LG, bew
GJ-8-415 N S5%T,5CC; E 33,600 22.5-3%.0 12.¢& 57,244 ;
G3-SS-41&¢ N S5%,5C0:; E 33,500 5:.5-32.0 2.7 S.4as
GI-55-417 N 5%,50C; E 33,500 34,5-37.0 E.! 1&.244
GJ-SS-ul& N 57,5003 E 33,500  37.0-37.2S 2.8 . _E.5. -
GJ-55-456 N 57,5007 E 35,700 .5-32.0 27.4 54 .Ev4
G1-SS-45S N 55,5003 E 35,7090 4.5-6.0 13.2 1&. 1+ _
G3-£3-4%& N S©,500; .E SS,7C0 «a 7.5-9.0 15.9 S7.6es 2= ;
GJ-33-4%7 N S5,508; E 35,¢&72 r.5-186.0 £5.E 47 .6 i
EJ-£S-483 N 57,508: E_35.673____17.5-15.0 _E.b 7€y . %
G>-55-431 N 5%5,5CS; E 25,87z 1.5-3.0 11.0 11.7 . f
GJ-SS-%3Z N 5%,59%: E 35,872 4 .S-%, e3.1 XY r
GJ-E5-43F ' 53,50%; E 3%,&73 7.5-%3, z=. 5, Cen ;
35-85-%232 N S3,55S; E 3S.&73 13.€=12.0 16t 17.E- 337 |
G5-2S-435 N £9,505: E 35,&73 13.5-15.0 4&,0 $C.02% f
GJ-g5-43 N £5,505; E 35,673 1¢.5-1E.0 10.1 ED.24« ;
GI=B5S=437 N _S5%,5CS; E 35,875 19.5-21.0 _ _1CE.0 2lc.0vy, %
GJ-€3-137 N S57,&80; E 32,550 < 0.5 12.% 4.9
GJ-SS-334 N S5,£2C; E 2&,5% < 0,5 7.& S.Ex =
LI-ES—3ch N _ST,LC0; E S2,T52 < ¢e.s 1.3 18.6+ .
GJ-55-28%S4 N S3,&C0; E 3%,3C0 1.5-3.0 [ B3.2+- , o
"GI-SS-ES5 N 5%,&C0; E 35,300 ©%.5-6.0 12.0 1S.8¢
GI-SS-2%6 N 5%5,£0%8: E 3=,zC0 7.5-%.0 11.5 16,.0¢
GJI-€5-237 N S5,6%50; E 35,380 1¢.5-12.0 17.0 E0.7«
G3-SS-2%E N S5,680; E 35,3¢% 12.5-15.0 2.8 G.bes .l
G5-SS-25% N 557,£00; E 35,220 1€.5~18.0 &.2 12.6%e
G2-S3-220 N £3,8203; E 35,280 15.5-21.0 5.0 18.€ee .
GJ-S5-301 N 55,£00; E 3%,30 €2.5~24.0 3.5 7.Cne
G3-55-302 N 5%,600; E 35,300  &5.5-27.0 1.8 1.6 !
GI=SS-303_ _N_59,£00;_E 35,300______86,5-39.0___ . 1.4_ 2.644 . _
GJ-SS- | N 59,65C; E 32,650 1.5-3.0 143.7 257.4re
GJ-SS- 2 N S9,450; E 32,650, T 4,5-6,0 189.5 375.0xs
GJ-SS5- 3 N 59,450; E 32,650 7.5-9.0 171.3 342, bu4
GJ-SS- 4 *M 59,850; E 32,650 1¢.5-12.0 176.6 .353.2+4%
GJ-SS- S N 59,450; E 32,650 13.5-15.0 589.6 1179.2v%  24H|
GJ-55- & N S9,450; E 32,650 16.5-18.,9 417.8 BIS.hva
GJ-53- 7 N 5%9,4%0; E 32,8650 19.5-23.0 1.4 2.9
Gl-S5- @8 N S9,499; E 22,650 21.5-22.0 5.0 12.:
Gl1-85- 9 M S%,6S0: E 324,639 23.5-24.0° 1.5 e. 1
L1652 1O N S7.659; € 32,650 P70 10.909 _ _AaLe
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SAMFLE 1D LOCATICN DEPTH Rs-226 pCi‘a
IM FEZT INITIAL  FIMAL
GJ-55-3€7 _ N 55,700; E 32,530 IN HZO 0.6 1.8¢%__
GJ~E5-100 N 5%,700; E 33,3C0 1.5-3.0 1077.3  2iSh.b+=
GJ~S3~-101 N 55,700; E 32,2300 4,.5-6.9 121.8 Su3.ben
G3~ES~-102 N S5%,700; E 23,3500 7.5-9.0 $5.8 123.0
GJ-S3-103 N 59,700; E 33,200 10.5-12.0 141.6 CE3.C«++
G3-S5-104 N S9,7C0; E 33,300 13.5-15.0 535.0 I078.0%«
G3~SS~-105 N S55,7C0; E 3,300 .16.5-18.0 E.O 2t.4
G3~85-10¢ N 5%,700; E 33,3¢0 19.5-21.0 2.9 3.2
--G3-83-107 - N *,760; E 33,3¢C> 21.0-g2.5 4.8 S.0
G>-S5-1CE N 53,7CC;_E 33,3¢3 £2.5-22.7 1.0 E.Ce%
:3-ES-3¢2 ! ST,ECQ; E 2,550 < 0.5 . €8.1 S2.2«n
CI-S5-37- M S°.E0C: E 22,750 ¢ 0.5 T 15.9. 15.2e. .
TGies5-122 TN S5,62C; E 24,530 1.5-3.0 2¢s.7 433 .uxe
G3~-SS-135 M S3,E30; E 3¢,S5c0 4,5-&.0 g75.8 S=5.Cu#
G5~35-140 i 59,E30; E 24,500 7.5-5.0 E3z.4 4&s Eve
G3-S3-1%1 N 55,E00; E 34,500 10,5-12.0 E51.7 S50Z.4es
GJ-S5-1¢2 N ST ,€00; E 24,500 2.5~-1%5.0 cis.7 UET  Yae
GJ-55-1¢3 ‘N S%,830; E 3¢,5C0 16.5-18.0 162.8 3ZS.444«
GJ-S5-145% N S59,830; E 34,500 19.5-21.0 2E5.5 57S.0x
G3-53-145 &, 55,EC00; E 34,500 22.5-24.0 E4E.3 458, b=
GJ-83-1us N ST,ECO; E 34,56GC «u25.5-27.0 237.3 474 Lo
'GJ-S5-147 N S57,ECO: E 34,500 25.5-30.0 £72.5 S5u5,0Cee
GJ-ES-1LE N 59,800; E 34,5CO 31.5-23.0 e957.0 G414 .0es
G3-S3-12% N S%,E30; E 2¢,%530 34.5-36.0 5.6 SZ7.E«+
G>~S3-15% N S5,E53; E 34,589 37.5-35.0 163,7 3T, 4w
GI-2s-15! N E3,E20: E 24,8C0 44.5-4&.0 1ST¢.§ SISI.E-s
G3~-SS-152 N S5,8303 E 34,800 63.,5-51.0 2.0 G Ces
GJ-€S-153 . N 55,6C0; E 24,5C0 S54.5-56.0 1.3 E.5
G3-£5-15> N £%,800; E 34,500 57.5-57.86 3.4 5.1
G5-23-642% N S5,ECC: E 34,5¢0 comP, 234, & LES, 20
EZ-E5-6S17 TN S5,900; E 3&£,8500 T TTTCTO.LS 3. 7.24
3J-25-471 N S%,6C0; E 2¢£,020 1.5-3.0 &.1 ' 1Z.Zee
GZ~SS-4TE N SF,9CC; E 35,6C0 4. C~-£.0 . e.1 0.2
GJ-€S-473 N 5%,90; E 26,436 '7.5-5.0 1.3 1.0
GZ-S35-474 _ N _S%,80C; E 22,430 12.5-15.0 1.8 S.ben
.E3~ES-453 N &C,000; E 22,600 < 0.8 T TS T s
GJ-ES-475 N 60,0C0;: E Z&,080 1.5-3.0 2.2 L. Gee
G5-S3-47& N &C,C00; E 3:,000 4.5-¢.0 0.5 1 E~e
G3-S3-477 N &£,C0C; E 2:,C2C 7.5-%.0 1.2 S.Gee
LI-83-¢75 N 80,029; E 3£,088 10.5-12.0 2.3 G, koo
G>-23-45% N &0,103; € 35.£29 < 0.5 5.5 11.0s4
GJ-85-45& N &9,100; E 35,800 1.5-3.0 4.6 P.2ee
GJ-55-457 N &0,1C0; E 35,600 = 4 .,5-¢.0 30.7 &l.0hux
GJI-55-458 N 60,100; E 35,600 7.5-9.0 122.7 24S.4xu
GJ-55-45% N &0,100; E 35,600 10.5-12.0 15.3 30.bew
GI-55-460 N &0,1C0; E 35,690 13.5-15.0 7.7 199.4xsn
GJ-55-461 N 60,100; E 35,600 16.0-16,0 37.2 Thtinn
GI-55-652 M &0,100; E 35,4600 12.5-21.0 2.0 4.0sn
GJ-S3-443 M 60,100; E 35,600 22.5--24.0 1.0 2.0%s
GI-83-660___N_60,160; E 35,600 25.5-27.6 0.6 0.0ve
G1-55-452 M 69,200; E 34,400 . < 0.5 T T E e T
GI-55-463 N &9,200; E 34,600 1.5-3.0 0.0 L.bed
G2-5%3-44L4 M 6NV 230 £ 36,000 4.5-46,0 0.5 1.6
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. Grard Junﬁ;}_ion"Si te Charactericzation Soil Samples
SAMFLE 1D lLOCATION DEPTH Ra-226 pCi‘a -

‘ IN FEET INITIAL  FIMNAL
GJ~-55-447 N &0,200; E 34,64C0 7.5-%.0 1.3 0.7 .
GJ-S5-4£3 N 60,20C;" E 34,400 10.5-12.0 0.6 1.2¢4 Zontd
GJ-S5-46% N &0,200; E 36,400 13.5-15.0 0.3 O.&ew
§3-85-470 N £0,200; E 3£,6400  16.5-17,0 2.5 _S.0ex
GJ-8S-44& N &0,300; E 35,800 1.5-3.0 3.1 &.Cee
GJ-$5~-447 N 69,30C; E 35,E00 4.5-4.0 1.3 2.b%s 2
GJ-ss-442 N £0,3¢C; E 35,800 €.5-10.0 0.% §1.Ees
GJ-55-445 N &£0,2300; E 35,500 10.5-12.0 Eample Ueight to'Lzw for Analy
GJ-S5-450 N &0,300; E 35,800 12.5-15.0 0.5 1.Ees -
€3-£3-3Z% = N ET Loy ET3E,zcL 1.5-5.¢ 4.5 G.Can
G5-55-2SC N £0,600; € 2£,2¢0 4.5-¢.0 . 2.1 G . Zen 3
G3-5=~351 N &5,450; E 35,3C0 7.5-5.0 2. 6.5 SR
GJI-55-3S2 N &9,409; E ZS,2¢ 10.5-12.0 1.1 2.2+
G3-SS-353 _ N £&0,400; E 35,3¢0 12,5-15.0" Semple Weicht to law for A=sl-
G>-855-440 N &3.70C; E 35,630 ~ [f1.3=2.0 T E.ETT . ke - - '
GJ-85-441 N &2,7050; E 35,800 4.5-¢.0 1.5 S.0en
GJI-ES-442 N &0,70C; E 25,600 7.5-%.0 0.8 1.6%4
G3-55~442 N &0,7CC; E 25,€8C0 10.5-12.0 0.4 0.Z-» FVA
GJ-85-444 N £0,700; E 3S,E€C0 13.5-15.0 1.4 2.Es+
GJI-S5-445 N ¢&0,7C0; E 35,ECO 1£.5-18.0 2.4 4.Sew
GI-SS-ZES ~ N unkrwni E 33,1€0 = IF HZD c.5 [P T
GJ-£5-38¢ N urknwn; E 23,800 - N HEO 0.7 1.4re
C>-55-GF1 D unknwng E 23,400 IN HZO . 0.4 {.Ben
GCJ-52-37Z ! unknwng E 33,6C0 I HES 1.6 2.Es« .
Go+SS-354 N unknrwrni & 22,800 1 KES 0.7 L.tee
GI-83~36S N urkrwn; € 26,40 I Kz 1.3 E.b6%%
25-25-3ZF2Z N urhnwn: E 35,0068 In HES 0.7 1.Gen
GI-£€-~292 N unknwn; E 38,3CO IN HZD 1.3 C.bes

-
-
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MORRISON-KNUDSEN ENGINEERS, INC.
A BORRISOK-RNUDSEN COM <us Y- 19 -%¢
: wylt u-:¢-08

UMTRA PROVECT
INTER-OFF ICE CORRESPONDENCE

TO: J. 6. Oldham DATE:____. 15 Janyary 1988
Attention: J. E. Willfams DOC. NO.:_5025-6RJ-1-01-01565-00
LOCATION: MKF - Boise FROM: T. R. Wathen
SUBJECT:_UMIRA Project - GRJ LOCATION: _San Francisco, CA
Quantity of Contaminated
Materials

We have reviewed the five correspondences attached to Mr. J. R. Anderson’'s letter
dated November 2, 1987. Although some of the information §s inconsistent, we will
utilize the information contained in the latest correspondence. We realfze that the
total VP quantity is the UNC's “predicted® quantity; however, we will use it as our
design basis.

Pond 3 Quantity as of August‘ 7, 1987

Using the topo map (da’ted 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 gquantity

in Pond 3 (August 7, 1987) = 522,300 c.y.

Summary - Contaminated Materials Volume

Main Pile : 2,441,900 c.y.
M{11 Yard 30,800 c.y.
Along River Bank . 33,800 c.y.
Pond l ’ 9.500 c.’-
Pond 2 11,800 c.y.
Pond 3 (MKE Calc. from 1985 topo map) 313,300 c.y.
Pond 3 (UNC Calc. from 1985 to Aug. 1987) 209,000 c.y.
UNC prediction of remaining VP (complete Ist quarter. 1992) 910,000 c.y.
YP from DOE compound (1989-1990 schedu)e) 100,000 c.y.

2060200 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 10-6cm/sec. In order to take full
advantage of these properties, -these mterials will be placed at the top of the
taflings embankment. .

‘ ’ 4648U/0135V
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SuT g

. ‘)4.'. y1s 3
10C to: . J. 6. Oldham . 5025-6RJ-1-01-01565-00
Subject:  UMTRA Project - GRJ 15 January 1988
' Quantity of Contaminated Page 2
Materia

At present, the construction schedule indicates that excavation of the main tallina;

fle wil] be completed by mid-1992 and excavation of the ponds (including
5ateri:¥s] will gg?low. Afythat time UNC would have deposited all the VP materials

(§ncluding 100,000 c.y. from 0OE compound) in the ponds area (VP complete by first
quarter o? 1992). Our Phase Il contract document will reflect the above conditions.

" .
Ll FErrm sen 7R
T. R. Wathen

TRW/JL/bd

4648U/0135U




MKE_DOCUMENT NO.5025-GRJ-C-01-00483-00

Calculation Cover Sheet @
_ Cak. No. Sxé2é-0l- 00

ContractNo. 5225 ___  Discipline _ES€1 No. of Sheets 2%
Project v

UMTRA / GRAND JuMcTion) CGRJT)
Feature

Sile Dra inage
item

IJ;,J(.J /0‘7\-/ ?Arahelers

Sources of Data

Sources of Formulae & References

l.U. S Dept. of Gmmerce | Nadional Ocecnic mmd A‘mosf‘lﬁc Adm. nisdradion Nak; onAlVJh'-fL"

- Servia pucf dadion - 7f¢,uan¢7 At las of vhe Wesdern Un: ded Shides® Vol T - é:/om)a
NOAK Atlas 2, 1473
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\, @Monm;s_cumxuuossu ENGINEERS, INC. Sheet €
Project O YEA Z&RT ~ Contract No. 59225 __ File No.

Feature __Sife_Drainade Designed — 7K __ Date _z//4/%
Item drology Darameser Checked — WYL Date_£/8/48

Sources d/ Formube 4 Pe/amces ¢ cont'd)

4. u.s. Dept- of Gommerce., Nationa! Weathtr Servia Hydromedeors /v.’u/ Report Ne. 43
Probable Maximum Pracipibation Nocthmient Stides * Juae 1945

S U.s Dept. of Commerce, n’;}};m:./ wesdler Service © /JVJmmlwra/cy,_ra/ Psmvl»(mﬁj
7r¢I>AL/< Mos:mum Thunderstorm Pracip; tation Extmates SooMlomst Stetes 14 73

vevisSion )




§ MUHHISUN-KNUDSEN ENGINEERS, INC. Sheet___ /
Project RY oo Contract No._£225 _ File No.

Feature £:fe Drainage » ' _ Designed __YY¢ Date _6/17/46
tem ___&hudr osy Perameler Checked — Z7&_ Datem 8
I. Purpoe

70 delsrmine Ay)m/oa-‘ul characderis)ice of the siles ¢ Grand Junchion '7-'0«“.77 g fe at /0830 W,

|
\
39°5'N €l 4575 4nd C‘“‘f Reservo:r J.‘{fou\/ sfe at 108220'w, 856N ¥l 5260 ) for 1

He -fo//ow:”_ )e:gns )wr.'nJ omd afier remedinl a:,#;,%;: e —
A 'Dur:v vremed:al action at rhe processing {Ied"'; D P :
. tomyur, phowe chorm 40 e diiches anidToggu m

2. ca;y,‘,, 34_—5”' Sborm +0 GJQ wastewaler tedendion &::ns

P.ml‘dom

3. o5- year, J-hout Storm +v Se emcverm’ SPiﬂqu, »{ +he bacing
B Afder au_w):a' &cd:on ot the J:tposal siie
l. prp ’szm. 'mhns'#J Vs durabion . 40 e ddches a2 )«fan eresion pml;¢¢.-an
Lre 2ddes and cmborkment
T Raofell Dedermastion | |
' ‘ A ﬁ-r:v vemeds| aclion m.‘n\,&.I/ il be Jmm.‘-;yd fom NoAA prcc-‘,:.'lhl;':ﬂ- fregutncy
ctlas fire Golorado Ceef. 1)
1. Ranfoll dntn dor dueation E-and 34mhoue duintion (el 1. 9p. 21~ 43

Recurrence ln-lgrgAl Rg:n{qlll ¢'u‘g; & J,q#m L-._.v;

, | eay S é-,\gur 24 - hour
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MORRI?&;{:KNUDSEN ENGINEERS, INC.
Project %ﬂﬁm’ Soumaxv Contract No. 5225 ___ 5”’5

Feature __S: CHY 14 : Desxgned
Itermn o/ 2ders Checked

Sheet
FileNo. _

2. 70 eslmale ennfoll for o storm loss vhan €= hour dumnbion

For Gunnison River Basin (See TALlc 11)

Ys = —o.01/ +'o,942 GRS VIN)

Yoow 0.694 + 0,755 ((Xy) Xy fX o))

X= 08" 2-Yeur, £ - hour shorm :‘ .. : g;}:ﬂg«? "
X; = 10" Z-Yuf,zk-}uur Storm A i

Xg = 1.7 toc-Yeat, b - hour sterm

e 2.6" 100-Yeat, 34- hout shorm

Qa, 7e oé{a:‘n /- hour ro.;»/nll

&’ "
2-Year, I',)a«r fAIﬂlﬂ” YJ e -00/|+ 0.942 » 7"’.'3' & 457
&’ .
100-Yest | (- howr anfall )',aar 0.49l + 07¢t« 3T = 143
From Fa 18

/0~ )’otf‘ l—l)pu( fA.'p/nI/ xo‘ 0.92'

a5-Year | I-hout vanfall  fiss 440"

Date
Date

b. 75 obtain caiafull less shan /- houe ducation (See Table 12, Fa18edpr & )

Sloem Duvat:ion Ratio Rain fal]
Fend- (m:n) dp = hour Cinch)
19Year . o 1.0 0.92
. 30 .79 273
/5 0.57 os2
/0 0.ls a4l
s e s .
_ . R
25-Year éo 7.0 RT) ::_’ .
30 0.79 087 IS Rl
!5 0.5] aé’
10 . ols .50

& 0.2? 0.32

Zntens:t

Cnch/he)
0,92
146
2.08
266
234

)10
174
2.82
.00
3.84

®




@MORRISON-KNUDSEN ENGINEERS INC. Sheet 3
Project

Z IRLD SR o Contract No..i?ZL File No.
Feature _¢_sz_n?$ , Designed V. Date __6/.7/%6
ltem Hydvs lify Torameiers Checked 7KL Date /74

¢ Foom Ref. 1)
Table 11. Equations for estimating 1-hr values in Colorado with statistical parameters for each equation .-

Region of applicability* Equation
South Platte, Republican, .Y = 0.218 4 0.709[(X,X(X;/Xs)]
Arkansas, and Cimarron River Y100 = 1.897 <4 0.439[(%:)(Xs/X)]
Basins (1) _ -— 0.008Z
San Juan, Upper Rio Grande, . Yaae=—0.011 4 0.942[(X,)(X,/X2)] Groad Junchion Area
Upper Colorado, and Gunnison Y100 = 0.494 4 0.755[(X:)0%a/X)] A= omd
River Basins and Green River : C‘WJ Reservoir Aree,
Basin below canfluence with the
Yampa Rivet (2}

Yampa and Green River Basins Yz = 0.019 4+ 0.711[(X;}(X:/Xs)]
- above confluence of Green and 4 0.0012
Yampa Rivers (3) Yivo = 0.338 + 0.670[(Xs)(Xs/X)]
4+ 0.001Z
North Platte (4) Ys = 0.028 4 0.8S0[(X,}(X;/%s)]
Y100 = 0.671 4 0.757 [(X3)(Xs/X4)]
— 0.003Z

* Numbers in parentheses refer to geographic regions shown in figure 19.:

List of variables

Y: = 2-yr 1-hr estimated value

Y100 = 100-yr 1-hr estimated value

X, == 2-yr 6-hr value from precipitation-frequency maps

Xz = 2-yr 24-hr value from precipitation-frequency maps
X; = 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 factors to obtain n-min estimates

from 1-hr values
Duration {min) 5 10 15 30
Ratioto 1-hr 0.29 0.45 - 0.57 0.79

(Adopted from U.S. Weather Bureau Technical Paper No. 40,
1961.)
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@Monmson-xnunssu ENGINEERS, INC. Sheet ___ &
Project Iﬂzg Contract No.. 5225 ___ FileNo.
Feature 5:78_Dra.sagel Desngned__l'__ Date 6/:7/48
Item "’7"”/"4‘,’}‘""’ fecs . Checked —ZTke Date
)
Fizurﬁ 18. llustration of use of precipitation-frequency diagrams
using values from precipitation-frequency maps and
relations at 106°00’ W., 39°00’ N.
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' ymunmﬁ;un-r\uugacu ENGINEERS, INC. Sheet _&
Project

i Contract No._S925___ File No.
Feature _S:{e_Dm:nage Designed wyL Date 6774 /¢6
item IJ.;J!.’Q’:{ Parameiers - Checked T Date ;//3/;/

B.  Afier amedial ccbion , canball witl be delecmiaed for the (‘uq Reseew.r d.sposal g.be. {rom

I

h‘( gle,' Storm pnf or f‘v Jocn |- Storm PHP a‘-‘b‘lwr /5 Mmeore sovere mcor).;/ Ho
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Table 6.1.—General-storm FMP computatiens for the Colorado River and Great
! basin
. Drainage C lllﬂﬂl Resevyoir :D.-;parAl _S’:Je El 5260 Area less IA‘J ! uiz (kmz,)
. Latitude '25'54'1\/ , Longitude ___ of basin center so08%20'W
. . Month Ju,g
Step Duration (hrs)’
6 12 18 24 48 72
’ A. Convergence FMP . , .
1. Drainage average value from
one of figures 2.5 to 2.16 /2.5 in. (pf)
2. Reduction for barrier-
- elevation [fig..-2.18] 4o 2
. 3. Barrier-elevation reduced
PMP [step 1 X step 2) 50 in. (pf)
4. Durational variation
[figs. 2.25 to 2.27
and table 2.7]. ﬁﬂﬂﬂﬂﬂﬂ 2
-5. Convergence PMP for indicated: '
durations [steps 3 X 4] 35 44 47 S0 8] 60 n. (§6)
v 6. Incremental 10 mil (26 kn?)
PMP [successive subtraction
in step 5] 35 09 03 23 2] 23 1in. (&)
7. .Areal reduction [select from
figs. 2.28 and 2.29) 100 199 198 (99 199 /20 %
8. Areally reduced PMP [step 6 X .
step 7) - 35 09 23 o3 27 o3 in. (3)
9. Drainage average P}F [accumulated '
values of step 8) 35 48 41 50 £7 60 in. (5h)
B. Orographic PP .
1. Drainage average orographic index from figure 3.1la to d. _3_0_ An. (54)
2. Areal reduction [figure 3.20] 1002
3. Adjustment for month [one of
figs. 3.12 vo 3.17} 72l 2
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] 3.0 1n. (6)
$. Duratiocnal variation [table
3.9] | 30 57 80 so0 157 7
6. Orographic PMP for given dur-
ations [steps & X §] 24 7 2k 30 &1 && 1n. ()
C. Total PP ‘
1. Add steps A9 and BS 4% 6.0 7.0 80 104 b 1n. (9h)
7 v 2. PMP for other durations from smooth curve fitted to plot of computed data.
u 3.

Comparison with local-storm PMP (see sec. 6.3). . @
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Table 6.1.-~General-storm PMP computations for the Colorado River and Great
basin |

|

Drainage CAmeg Reservar Pisposals:te. £l s:40 Aves less Han | mi2 (k) ;

Laticude " 38°54'N » Longitude ___ of basin center /of°20'w

Month Au;us# i

Step Duratién ju-s)'
6§ 12 18 26 48 72

A. Cenvergence FPMP . .

1. Drainage aveug.e value frem
one of figures 2.5 to 2.16 /24 in. (95)

2. Reduction for barrier-

elevation [£ig. 2.18] ﬁo_z
3. Barrier-elevation reduced
R PMP [step 1 X step 2] 54 1n. (’ﬁ)

4. Duraticnal variation
{f1gs. 2.25 to 2.27
and table 2.7]. 20 81 9% 100 #b (20 %

-S5. Convergence PMP for indicated '
durations [steps 3 X 4]

6. Incremental 10 mi? (26 km?)
PMP [successive subtraction

in step 5] ie_ﬁi&_i_.ﬂ_ﬁ'_in.' (74)
7. Areal reduction [select from

figs. 2.28 and 2.29) 199 102 189 190 190 109 2
8. Areally reduced PMP [step 6 X .

step 7] . 38 o9 ot o3 o8 02 in. ()
9. Drainage average PMP [accumulated

values of step 8] 3.8 &1 S| s& 63 £5 in. (}ﬁ)

B. Orographic PMP .
1. Drainage average orographic index from figure 3.1lla to d. 3.0 :Ln.(;'lﬁ)
2. Areal reduction [figure 3.20] 100 2
3. Adjustment for month [one of

figs. 3.12 to 3.17] 1290 %
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3) 3.01n. (56)
$. Durational variation {table
3.9) © 30 37 8v (o9 18] HSx
6. Orographic FMP for given ducz~ '
ations [steps 4 X §) 24 17 24 3.0 47 &4 in. (gf)
C. Total PMP v
1. Add steps A9 and B6 47 64 75 &4 1. i 1n. ()

2. FPMP for other durations from smooth curve fitted to plot of computed data.
3. Comparison with local-storm PMP (see sec. 6.3). @
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Table 6.1.—General-storm PMP computations for the Colorade River and Great
basin ’
Dt‘mse C"lﬂeL&S"J‘:’ ﬂfp‘:‘/ S./f E/ 5)‘0 Area /l“ IL” , uz (knz)

B.

Latitude _38°S¢ A, Longitude __ of basin ceater /soé’20'W

Mouth _September

Step Duration ‘(hrs)

6 12 18 24 48 72

Convergence FMP . .

1.

2.

s.

Drainage aveugé value from
one of figures 2.5 to 2.16 /3.3 in. (yﬂ)

Reduction for barrier- .
elevation [f:lg._-z.lal ox

Barrier-elevation reduced

.~ PMP [step 1 X step 2] $.3 4n. (’6)

Durational varistion

{figs. 2.25 teo 2.27 :
and table 2.7]. 70 %81 $b 100 44 120 2

Convergence PMP for indicated A
durations [steps 3 X 4] 3.7 46 S50 53 6.0 €4 in. (gh)

Iocremental 10 mil (26 knz)
PMP [successive subtraction
in step 5] 31 09 ok 23 07 8¢ 1n. ()

Areal reductiocn [select from

figs. 2.28 and 2.29] 100 /00 100 100 100 100 %

Areally reduced PMP [step 6 X ' .
step 7] - 37 of o4 o3 o7 ot 1a. (38)

Drainage average PMP [accumulated
values of scep 8] 27 4L 50 53 40 b4 in. )

Orographic PMP

» 1.

Drainage average orographic index from figure 3.1la to d. 3_12_ 1n.(\';£)

2. Areal reduction [figure 3.20] 7002
3. Adjustment for month [one of

figs. 3.12 to 3.17] 99z
4. Areally and seascnally adjusted ,

PMP [steps 1 X 2 X 3) 3.0 1n. ()
5. Durational variation [table ’ .

aar 2057 o se0 15) 53
6. Orographic PMP for given dur- I »

" ations [steps 4 X 5] - 2.4 13 24 30 47 84 1n. (#)

Total PMP : o
1. Add steps A9 and BS 4L 62 24 £.3 07 12.0 4n. (#)
2. " PMP for other durations from smooth curve fitted to plot of cowputed data.
3. Comparison with local-storn FMP (see sec. 6.3).

©
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: Table 6.1.——General-storu PMP computations for the Colorade River and Great
H . basin
. Drainage C‘lﬂllj Rese rfo.r 'D.-ym/ Sile €l saé0  avea lessthan 1 zi? (md)
. Latitude *38°S4 N, Longitude ___ of basin center s08%0° W
’ Month Ochober )
Step ' Duration (hrs)’
6 12 ‘18 24 48 72
B A. Convergence FHP .
1. Drainage average value from
one of figures 2.5 to 2. 16 2.3 in. (y‘)
2. Reduction for barrier-
elevatien [fig._ :2.18) 4_'_ y 4
i 3. " Barrier-elevation reduced
PMP [step 1 X step 2] 4.9 4n. (#)
4. Duraticnal varistien
{figs. 2.25 ¢o 2.27 .
. and table 2.7]. ﬂ_ﬁ.ﬂ.’i.’.’iz
-5. Convergence PMP for indicated ' o
durations [steps 3 X 4] 33 42 46 49 57 4o 1n. (}6)
o/ 6. Incremental 10 mi? (26 kn?)
PMP [successive subtraction
) in step 5] 33 09 ok 03 ol 03 in. (3d)
7. Areal reduction [select from
figs. 2.28 and 2.29] 190 190 100 102 10 1990 %
8. Areally reduced PMP [step 6 X
step 7] 23 09 o0& o3 08 o3 in (96)
9. Drainage average P‘Q [accumulated
values of step 8] 23 32 L 49 5] 62 in. ()
B. Orographic PP » , o
1. Drainage average orographic index from figure 3.11a to d. 3.0 1n.(;'6)
2. Areal reduction [figure 3.20] /99 4
3. Adjustment for month [one of
figs. 3.12 to 3.17] gtz
4. Areally and seasonally ndjusted '
PMP [steps 1 X 2 X 3) 24 4n. (56)
S. Duratiocmal variaticn {cable ‘
3.4) , 30 87 8o (00 857 ptsz
6. Orographic PMP f.or ‘given dur-
ations {steps 4 X 5] o4 17 2.3 39 46 &4 1n, ()
C. Total RP '
1. Add steps A9 and B6 42 59 49 78 123 4Y tn. (56)
2. PMP for other durations from smooth curve fitted to plot of computed dacta.
3. Cooparison with local-storm PMP (see sec. 6.3).
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* Table 6.3A.—Local-storm PMP computation, Colorado River, Great Basin and

‘Drainage (‘Mﬂ Reseryo.c Disposal s.le

La

Steps correspond to those in sec. 6.3A.

1.

2.

[ Yo

3.

4,

S.

6.

9.

California drainages. For drainage average depth PMP.
table 6.3B if &areal variacion is required,

Go té

Aréa fessran | wi® (kmd)
titude _36°¢¢’ A/ Longitude /08’35 W_Minimum Elevation $280 ft (m)

e

Average 1-hr 1-mi? (2.6-kn®) BMP for 8.0

in. (gh)
drainage [fig. 4.5]. .
Reduction for elevation. INo adjustment (svo~ St
for elevations up to 5,000 feet (1,524 m): .
5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. . 987 2
b. Mulciply step 1 by step 2a. 79 in, ()
Average 6/1-hr ratic for drainage [fig. 4.7). . /30

Durition (hr)
1/41/23/6 1 2 3 4 5 6

Durational variation
for 6/1-hr ratic of

step 3 [table 4.4]. 7¢

89 45 100 10 us 1& 1§ 120 ¢

1-ni? (2.6-kn?) PP for
indicated durations

[step 2b X step 4]. 58 20 75 79 27 9.1 93 94 45

in. (34)

Areal reduction

{fig. 4.9]). 100 100 100 100 100 497 199 190 o0 %

Areal reduced PMP . :

[steps S X 6]. S8 20 720 79 &7 4] 43 94 §.& in, (9&)
Indens: 2320 /400 r000 790 435 303 .33 188 158  n.[hr

Incremental PMP
[suceessive subtraction '
7.9 2.8 2k 02 o1 0.

in step 7). in. (om)
L& 1.2 05 0¥ } 15S-min, increments
Time sequence of incre-
-mental PMP according to:
. ) ’ .. &
Hourly increments - HMR “5 '
~ [table 4.7].

o1 ok 79 ot 22 0l ia. (m)

Four largest 15-min. )
£8 /.2 25 o4 in, (m)

increments [table 4.8].

_5_2_6_3_:_5_:’_20)‘ /,;,Z, 7’7 %
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Figure 18. Precipitation depth-duration diagram (I- to 6-hr).
a. South Plane, Republican, Arkansas, and ‘Cimarron
River Basins (Region 1, fig. 19).

b, San Juan, Upper Rio Grande, Upper Colorado, and
Gunnison River Basins and Green River Basin
below its confluence with the Yampa River (Regio
2 » ﬁg . I 9 )’____

¢. Yampa and Green River Basins above confluence
of Green and Yampa Rivers (Region 3, fig. 19)
and North Platte Drainage (Region 4, fig. 19).
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St PAGE |
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+ HEC-1 INPUT

UNTRA/6RI  KAX ROAD CULVERT DESIBN
25 YR 24 WR BTORM EVENT

30 KINUTE LWNTERVALS

BECEMBER 17, 1984

30
3

9.8

0
0.008
0.008
0.025

0.81

00017
)

3.43

0,008 . 0.008
0.008 . 0.025
00025.\ 0.025
0.23 0.033
0.017 o.017

» L]

240

1CULVERT DRAINASE AREA

0.008  0.608
0.025 , 0.025
0.025 _ 0.02
0.035. 0.025
0.017 .07

0.008. 0.008
0.025 +0.025
6.02 - 0.03
0.023 o.017
0.017  0.017
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0.03 0.04
6.017 o.017
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0.008
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0.4
e.017

PREE 1

AN CREEL

2[34ls-
e




112 ]

: retd
FLOOD WYGROGRAPH PACXAGE KEZ-i .IBM IT Si2¥ JERSION: ~FER I,198T

U.5. ARMY ZORPS OF ENGINEERS. THE KYDROLIBIL ENGINZERING CENTER. =09 SELUND STREET. DAVIS. CA. 75616

12111

UMTRA ~GRT

CULNVERT AT 1NDIAN Cczebx

UNTRR/GRI  HAUL RORD LULVERT PESiok -
25 YR 24 HR 53GRM EVENT

30 MINUTE INTERVALS

DECEMBER 17,1988

& i3 GUTPUT TONTRGL VARIABLES

iFRNT S PRINT SONTRRL

IPLIT i FLOT CONTRGL

€SCaL J. HVDRUORAFH FLOT 3iact

i #TRUERAFH TIME DATA

NAIN 39 MINGTES IN LOMFUTATION INTERVAL
1A% 1 0 STARTING DaTE

ITinE 000 S5TARTING TIME

L 24 NUNZER OF HYDRGSRAFE DRIINATES
NIUAT 5 U ENDING DRTE :

NZTInE €33 ENZING VIRE

CORFUTATION INTERVAL .50 dOUR3
. TOTAL TIME BRSE 139.50 HOURS

ThELISH JNiTs

RUNOFF SUMMARY
FLOW I CUBIC FEET PER SECOND
TIME IN HGURS, AREA IN SOUARE MILES

FERk  TiMc OF #YERRSE FLOW FOR NAXIWUN PERIGD BASIN
creRnTION Tl 10N FlOw FERK #REA
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Feature . Acc€es Eoab : Designed._£42______ Date v~

tem _____CuLVERT DESIGN - Checkad_LL Date 12 °5/-8& '2'5’86
FRo# HEC-1 PeAx Frow = %13 cFe

ASSUME THAT . We U<E 2 CULVEETS
EALH Wit e i\ <~APACITY oF 2%D &Fy

USING  NOMO GRAPW FIGUEE €04 -\€ (KEF?-\b
FoR.  CALQULATING HEADWATER DefTm 7ok
C.M. PIPE  CULERT WITH INLET  CoNTRoL

ASSUME TwIn 0 DIAMETER  Pifes
Hw = 2.2 FoR MITCRED  SLefE

b
- Lo |
HW = 22 () = no  Feer
- 4" | Too wiG'4
. Iw‘ - : "’ ey .
N W
A O S 5
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Ty SINGLE Yo W |
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Project —UMTEA / €21 Contract No._5028___ FileNo.

Feature __Accese AND HAue Rofbs Designed —MDL ___ Date _¢/20/27

Mtem Lucveer Fiaccueas Anp Peotecrion) AT (pdIGN R Checked — &M Date 4 /2/¢7
PUBPOSE

@yonnlsonl;mugssu ENGINEERS, INC. Sheet !

An access road wil be buidl  from d.S‘Hi-_;ido.- 5 ™
the Cheney Reservoir  disposai Site. 7o freu;af lood.pa

of the raat/, a culverT  needs o be Je,s,?aaf A anw/e
draina '4 'l‘/)rauat, :'mlca/ a-f over, the access road . Ths
Cu/verj will  be Je:a?ed' to pass a 25-year 2 -hour
storm.

From ' MKE Cale. no o5 -é31- ol, the pipe was Sized b
2ccommodate a flew of &=423 cfs. The Pipe chosen
has = a diameter of & F. '

This caleulation will Prav.:Jc the bea‘ij and riprag  protectiom
at  the snler and outlet of the culvert. '

@)




. MORRISON-KNUDSEN ENGINEERS, INC. : Sheet__2
Project . UMTRA /£8T Contract No._5025 ___ FileNo.
Feature —_Accese Awd HAuw Roaps . Designed —_MDL_____ Date ..4/2/g7
item _CurveRrr PaceMEnT and Protecrion AT (NDIAN CREEC Checked MM Date .. 4/2/f7

REFERENCES .

/. MKE. UMTRA Grand \Tunc/:bn cale. ne. 05-€631-01.
“Access Road = Culvert at Indian Creek

2. ﬁ/;j/;uay nsk Force. /bool: Sfee ainage __an
» /{,'3/!“/57;, (’onsfruc‘f:on Pfoduc‘f'x. Ncw York : Amencan
Iron and Steel Instifute, 1967

3. u.s. Department of Tmns,:ar'lulnn.v F/,w/rg/;‘c Du/:u of
Improved Inlehs for  Culveds. Wuh,'ndﬁn, 2.¢C.,
AuJud 1172.

4.  Brater, Ernest E,_ and Herace Williams K,‘nj, ook _of
Hxécgulncs, Sicth Ed. New York : MeGrow- i1l G
1976 .

5 Wws. Defmrf/nenf of Tramforfah'm. ”xérgg,l'c Desian of.
Encr# D:;ssiga.'/’ar.s for Culverts and Channels. Mh,r.j)‘m,
D.L., December 1975.

6. Lindeburg, Michael R. Civil _E_'njl'néer:pj Review Mapual,
Thied EL. San. Carles, California Professional Publications,
1981. - -

7. - State ‘of Ilhnots. _Standerd Defail Dramn?g, I/Iinoifc
Mal /775.

8. Dinsien of Hi hways M £ S Standards. (olorado Standard
Plags. Jinuar] 1982.

9. Defarfmcnf of the ﬂrmr Corps of EnJc'ncef:. H;ér;g[,’; Dw:;n
of Flood Contro| Chapnels. Nash:njﬁn,b.c., July (970. @




Pro:ect

y.g).ﬁm?_?o!:l-KNUDSEN ENGINEERS, INC. : Sheet __3
J _ Contract No._&026 __ File No.

Feature . 4cczss gup Hauw Rosps i —— Designed MDDt _____ Date

-ﬂli.ﬁl__
nemﬁaumamw_uu_m Checked “ZM Date_#.ﬁ(_lL

__CuLverT leneTH AND Skew

The access road width is 32 ft. shoulder o showlder, ard
the fill sideslopes are 2:1. The /engﬁa of the cu,vert
rormal fo the road 15 82 H if the pipe ouriel were
) ft lower 1n elevation than +he PP inlet. The distarce

16 therefore 25" frem the <Sheuwlder fo  the ed’ae of trne #ve

on each Side of +he road. The pipe s sﬁadec' fo match tre
upstreosm lre to The downstream |ine on drawing ne. €RI-DS-10-0123.
rom This confour map (see shetch on next sheet), the skewed lengtn of the .
culvert 1s 116 feel The length of the culvert normal h

the road is 2 feet.

g2 f

_ e #.* cos €
- cosé = 0.7

6= 45.02°

The rc;mred length of  the /o),oe, s 16 feet, and it
will b skcwu{ VS 02° from the normal to the acess

road.




T .M.oomzm;KNUD'SEN ENGINEERS. INC. '  Sheet _ 4

< . Project _—_uMTRA |/ GRT Contract No._£925°___ File No. .,
Feature _AcCESS AND Hdu. Roans Designed _MDL_____'Date .&j2!;87
item Lucvgal oTEcTiod AT iNPign L2 Checked —__ 21 Date —2/22/27




@MORRISON-KNUDSEN ENGINEERS, INC.

Project Contract No._£62S___ File No.
Feature _Asnns_ﬁdp_&m._&m : Designed__MDL ___ Date _2/26/87

tem Lutverr PACEMENT AnD PRoTectioN AT inidw CR:. Checked HM___ Date_d4/2(/77

Rippap ProTEcTiON Ar OuTLET

From MKE (a/c No. 05-631-01, a 96°-dia. culvert will e
used P accommodafe a Ipa/r. flow @ of 473 cfs duro'r-f
a .?£~7¢ar 2Y-hour storm.

! Capacity of a culvert with a free outlet (ot S.Mb'.m;jed) s
not increased by Iacmj on a slope d‘cc'ur than its ‘critical
slope.’ (About I per cent for a 96-in. ,o:,;e) (Ref. 2, p-/90- /9/)

From the Indian Creei contour mwap (see previous :Isaf), the existng 1nlet
" elevation js about 5023ft. The ouflet elevation s abeut 50/9.7 #.
Therefore, the ufs-f.'nj slope  frem iniet o outlet. is:

5023 - 5019.7
116"

= 2.8% 7%

To reduce the slope to a  subcritiecal fevel, the inket
elevation was lowered tfo el S022.0 £, and +he outlet
elevation was elevated fo el. 5021.0f. Now, the slope
of the culvert s: ‘ :

- 5022.0-65021.0
e

= 0.%¢ % C{ubcriﬁcdis/ofe)

For an 'u.npavd &'¢ CMP with 3xlin. cwrgjn‘-.bnsl
the coefficient of reughness = 0.021 (Ref. 2, p.108).

®




@Monmson-muossu ENGINEERS, INC. Sheet __& |

. A MORRISON KN
Project UMTRA ) ERT Contract No._£9025 ___ FileNo. _______
Feature .. AccEss AND Hau, Rosns Designed —_Mpt __ Date /7,97 _

tem Luvveer PLACEMENT AND ProrecTion A° /npia<e Checked HM___ Date__4/2//{7

F[edduakr calculall;lor.sl aere maJe 57 a.SSummj bofn iniet MJ
outier cenmrol  Urdesr .mief control condr.on, the neaduater
was bhund o be. h:jl'" thar the correspondirg headwater
under outlet conrrel.  From this l'f_u’d‘ concluded Hhal Tne
Zuivert is  inlet controiled — see ca./c‘md"lcns ” Aﬁoe«/ 4.
The coefleitat o# roughness n of 0,021 falls within the fanae or
ﬁ:c coetlicients checked ia Appeadix A therebrre the check is veid
TW our cade.

From MKE Caic. 0. s5-63i-0/, fr a 46" f'f‘ dur.r»;
a 25-7:41 2H “hour Shrm : '

HwW ‘
D =l

HW = I.ZZ{% s 4.7 # > 8 fr (d.amcfa Jf,-:/:e/

TIn dz'/'ermmmj fhe fofear.c-f fr Scour ar the culverT ourler,
the tajiwater conditions must First be known. The ta.iwater
Cltfﬂn /n the npatural channel Chn LC ca/culafc/ uSIITj
Mannings Equation. ' S

‘ O . 1. +86 A R% “'/" . (fef ,‘1‘, F 7'I¥)

n

For a vdmd.nq rarurai §tream channel with Some pools
shoals, weeds, ard shnes, n< 0035 (Rd. 4, p.7-22).

T he chumc/ /74: a rcdanjular crass Sechon w,rﬁ a
width of abour 16 feel.

The slofe of tne narural stream channel is:

. - el ¥
el. 5024 63106' 5019  0.0165 @
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Feature e Roaps Designed__MpL____ Date .4/17/£7
item LuLvERT PiacEMENT AND ProTecTiod AT iNDIAN CR Checked HM Date _4/e//t7

“00 J'_(F"\ Q(C“‘
[ 4
2 231
3 440
‘?ouii L g 67
%73 -- o
uao -
Flow Rate
Q ':'oc:i
(c{s) '
!
20C~
100 =
i
i
!
o 1 z 3 M -
345" -

Depth of Channer y (&)

Mannms’s Eqrutﬁon . O R®T '-'-igé' A 2% Sh

I/ [}
Q € ‘*86 (l‘ 1) I"Y )5(0-0,‘5)/1.

- 0.025 16v2y @




@Moannsou-xnuossu ENGINEERS, INC.

A BORRISON XNUDSR

UMTRA [ERT

Project

Sheet _3______

Feature __AccESs anp Hawe Roaps
ttemn L vepr Piacsment Anp ProvEcrow AT INDigal CEf£K Checked UM

F’OM

(tailwater) rs

MS-'nJ

the

the presous sheet, Tne

flew @

Contract No. . 5025 _ FileNo.
Designed —MaL ____ Date _4&/; zzxz

Date ._g,{,;,[g_L

grapn  Snows thet v oa

of 473 ¢fs, Fhe normal defﬂ' in the outlet crorrel
3.5 .
Given: Tw = 3.5 1
D= & &
4 = 473 cfs

the chart on The é”@t‘ulf:’ﬂ

peie. we car fiad

brink depth Y, .

TW _ 315 _

p 7 ~9%

Q 473

57 gisc 2l

Y. . 0.67 Yo = 057(8°) = w.56 f+
D

The W.S. Departmen! of Transporiation offers o design

frocedufe fr a riprap basin which will Serve fo preveat
- scouring of the creek bed ard wii act as an ener
al.ss.fahr. The des'-ja cheJa«e beusu-s or p- II-2, Fed 5.

The firsd step s P estaplish the brink invert elevation
Suce thar T“//)f £'-0.’75 for _Jesijm d;'su’xa.rjc.

TwW 3.15
Y = ‘+5‘ = 069 £ 075 .'.OK

|
|
|
l
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Feature —_ Accoss AND Haue Roads Designed _MDL . Date _ﬂL'LLLZ;_
ltem LutrfeT RAACEMENT Anb ProTEcTioN AT Wi c#. Checked HM ___ Date__¢/2:/27

o’/ , , - 1.00

0.95

i 080

0.85

" a8

0.75

0.70

0.65

- 0.60

. - 087
0.55

| ———  0.50 20

0.45

0.40

- 0.35

.0.30

e 028

0.20

018
. D = dia of culvert
- 0.10 , H TW = uilwater depth

0.05 —
-0 : u
0 01 02 03 44 05 06 07 08 09 1.0
03¢ Twp

" Y. - Btink depth

~ Figure 111-10 Dimensionless Rating Curve for the Qutlets
of Circular Culverts on Horizontal and
Mild Slopes from Reference $11-2

| Ref.5, p. III-15 - N
- | | ©
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Feature __Access Anb HAde Reabs Designed ..MbPL-____ Date _:t.L_lu__
© Hem Lutvedl PisctMENT Anb PeoTecriow AT N2iAN €2, Checked MM ____ Date_ 4/2:/77

Brink depth Y, = +.5¢ #

Yo . ‘.56 :
'y z “z - 0.57 - .bé;_ : 0.4¢25 (Ref ¢, P'3"')
A »
. 81 = O"‘"lg
A= 29.¢ #*
. . . Q o 473 efs
Velocty ot outiet v, = A S ac 15.99 /s

| V, * 6.0 fsec

- MDL sig/87
e <[wle]

) J (322 R/;*)(s £5')

|44




RELATIVE DEPTH OF SCOUR HOLE

.o-.'_"‘
b, v

! [
b b Dty e el i

hy
Yo

UMTRA

CULVERT BRINK

flecsss AND Haw Roabs
CuryERT PiAckMENT AND Potscriod) AT INDIAN ER.

Ne. 6025
MpL  4f20/87
HM 1/0/17
MDL s/2/87 /

Séwln ’
DESIGN DISCHARGE - Q

WETTED AREA AT BRINK OF CULVERT

€ secrion
e
NOTE: 2 < < 4
dgo =~

Tw
{13 > 0.78
Yo

RIPRAP MAY BE REQUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM
FROM BASIN — SEE DESIGN
EXAMPLE IN TEXT.

Y

&
5
Q/

[

P R'e

dgo = THE MEDIAN S1ZE OF ROCK
BY WEIGHT.. ROUNDED ROCK
OR ANGULAR ROCK.

Yo = Eouwf.t"sm BRINK DEPTH
= BRINK DEPTH FOR BOX CULVERT

/2 FOR NON-RECTANGULAR
SECTIONS

~

' LYY

2 '3

v

. ae
DE NUMBER » e
FROUDE NUMBER = Jz2.2itv,)

IGURE X1-2. RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT BRINK OF

CULVERT WITH RELATIVE SIZE OF RIPRAP AS A THIRD VARIABLE
R‘r' 5' P. n.l‘
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ltem LucvfRY FAcEMENT AND PReTETioN AT (DN <@ Checked HM__ Date_d4/2//t7

Eg\qlnc'n i
MDL 5/18/1’?
s4s SlB)€7 /

u&fnj the ll'm:*& ‘ 0.ls — & o.i

Ye ! ' 4)
.Ai = 24 When the Froude number 1y 44 D
Y : \’ .

| 4b/b

7
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Project
Feature

ltem _Cutvzrs Piicrzdr AND PesTEcTios] AT 1D _ck.

,f"
@ INTERMATIONAL SNGINEERING
—uMTEA | GRT

COMPANY, INC.

Aeecess AA/D Have  PoADS

Contract No._5225 ___ File No, =
Designed __MDL Date L,,/za/x7

Checked i Date_ ﬂn/n

TR

Revision 1 g
MoL sfiefzy
See sf0]®7)

S

&
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fev isim | '

MbL s|it]87
str slisf29 /

EMBANKMENT
FltL




@!ﬂQRRISO&KNUDSEN ENGINEERS, INC. " Sheet 5.

Project - UMTRA JSRT Contract No._£025 ___ File No.
Feature —_Access AND HAu. Bodps . Designed —MpL___ Date _«/1/87
item Lusverr PeAceseNT AND BRoTecTiod Ar nDIAN cf. Checked HAM Date—

- For (Tsfru-m pfo}ec‘ficu , a L&/ Wil
be F/d:ea/ at the end of the ren fo Prei/cu‘f wnder -
mining of the riprap blanket . “For all riprap revetments
that do not terminafe |n nonuadmj natural channel
velocties, the ends of the revel ment should be cnla.rqed R
The dimensions a and b <hould be 3 and 2 /‘hnc.r\'
the laycr thickness, respechvely." Ref 4, p¥s.

FLow

S st

OR

Tj—%—wj ];:ZT Ref 4, 4 - do
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uonmson-xnuosen ENGINEERS, INC. Sheet _ 16
UMTRA | ERT Contract No._S025 __ FileNo. _

Item

Feature _Mccess Awp MAur Bogis : Designed __MDL___ _ Date
Lewveer Pescerens Anp ProtecTioN Ar Wil cx

N Checked #M___ Date _4&432_%

BeppiNg  For FIPE

A '}”aco./ cross Sechen of the bellrj and backlili for Ha

pipe s shown  below. The thicknesses and types of mater ais
used are frem Rt 8, p.30. From Colorads State Standard
M-60¥-1, the beddins and backkll Fr a flexible pipe

Showr bedow.

Access Bead

\

FioL FiLe

. I
5’ / \ . ConPActEp Srracrurae BMLPilL, CuAss 2
rZd [\ 77 N ’ ) 8' X7 o e

e \

A4 ic-ﬂuﬂb Strucrurar BmeAaw, Cuass |
TN
z . 4 .
{'~>,"x\ P P RS, Compacred Sracnea BAwriu, Cuass 2
¢ )
[ . o |
P - -
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Project UMTRA ) ERT Contract No._S502S __ File No. —_:
ttem CuwveRT Pracemens Aup FroTecTion AT iMpifN R Checked LM Date___4/2//¢7 _

RIPRAP ProTecTioN AT INLET

Since sleel end sechons are not made for 96° diameder

pipes, we will use riprap tfo prevent erospn at the
inket of the culvert.

On approaching the inlet o the culvert, the natural shape

of the sheam channel -is U-shafd. This being the case,

the channel pear the inlet Wil,llzexcnva#u/ fo ?ﬁe J}lspc

of a_‘fra.ffz‘al'd with an & base and 24:1V lealope:. [oolu'nj clan e

/Mjﬂdlh./,rof.k whert the f'rafu.of_dal channed meets the embankment of the |

roadway, the embankment will be lined with riprap  «p

o /o H #am the invert elevation. /10 f of riprap will

be  high e,_r\oajh' fo profect the embankment from maximum
headwater conditims.  The 2:1 Sideslepes ‘will be lined
" with riprap  up fo 3raund level. ' ‘-

To aid in confrolling tne flow through the pipe, a

"Fall” will  be wndrud«/ near the inlet of the culvert.

((... the P‘Mc 01: ‘Hﬂ’- l'nkcif of Hw. banc[ be a*theJ

ufs‘/'rwn from the inlet foce a minimum distance of /2,

o ,)rovide a Smooﬂ How l'fansit‘s‘m info the Inlcf; .. .~.“ ng 3,f.l3-25
“The Lyl slope  must range from 2:1 f 3" Rek 3,p.13-29. ‘
“The hll should cange fem D/¢ £ 15D .... " Ref. 3, p13-29.

D4 will be wied for the height of the £l fo best
"match the invert clevabon witl the patural steeam bed

tlevaben.

From Ref. 7, F J-¢12, a a'e.{l‘JnK‘l': . outlined for, in ,Par't,
+he 'lenjﬁ\ of a concrele afpren. " The e;uﬁim : 'Hu7 use
can Lg_ u.sel _fo dekrm.he +he necessa.rr :/isﬁnu O,C r:,'oraf
Profechzm uf_:fream fom  the culvert inlet. :
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MORRISON-KN

ororect MORRISON-KNUDSEN ENGINEERS, INC. Contract N g,;ee': (2
roject —uMIEE [ CRT ontract No._s025___ File No.
Feature __Accger AND Hau. Rosps Designed —MDL  Date _¢/¢/27

item LucreeT PrackuEnT AND Frotecrion AT (aidN c®. Checked — s/ Date _4/2:/§7

: Lg,njﬁ\ of riprag frokd'lm A= S(/—I-i«#ll")
S«c sloje of earth embankment
H = Outside dl'amd?l of fl'pc
t = thickness of pipe
A= 2(8-0 +2")

A= 18 ft. (length of riprap protection uf:f-rum)

The <size of riprep and the thickness of the riprap  apron
will be the same as what was used hr the ouflet.

AccEss RoAD

EMBANKMENT
FiLL

2 0 2 % - INLET FronNT View
ScaLt FeeT )



”Mﬁ(

CuverT PLACEMENT Anp

urrea | €RT
Access AND HAuce Boaps

ProtecTioN AT INDIAN B

g’

No. 8225

MpL 4[22[t7

Ps afn (857

InLer ProfiLe
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Contract No. 5025 ___ File No.

Feature —_Adeccess Anp MHauw Roaps ~ Designed .. MD¢ Date_.!,LLl—E
tem LucvEer PuaceMEny AnD PRoTecTien AT iMDiAN CR: Checked . PS Date {_f32/€3
<
e
30C
v
'.‘——h - b < .N ‘“i
= 1 T -
4
- B =
..v,, ~

b— g e — 2 — ]
INLET  Puad




APPENDI® - A
HYDROLOG!C CHANMEL ing 'r»m. WATER SKETCH
Deﬂyn A= 473cFsf 26=yem, 24 '—-:-:_—.-‘” e
Aow—rhu) | LT "
Hv ‘
N L35 fmc,s,—-—a,o.m..,q ™
A ” {’} ) » ..f_." e e —— am :
7 :Ls.Jr . L= Ne.o ol
_V_zlg 137 FF Se ® 0. 008¢ ' ho = Mex.of (Tw -afe ’_"'{-'-
23 . LSo= 1o’ e p“vg'w de s cpitial doss o wz"&
cm= 0.03 P loss «p @ntANSe fo3) 4 yal Aded
b e T Aleee C1+ Ke+ 9 m™/Ri0) v/ag
cuiverr | HEADWATER COMPUTATION 19 ?-:-"”
pggmm" A isier |IMET CONT OUTLET CONTROL Hw = H'f' /lo"""5° , 3 ES& COMMENTS
; . - B -8
(EvreAnce 5.(:::)) Hw/p ._‘.'.’l"‘..’f.@_ '...’. de 9.%" T | ho | LSe | MW §§: %gé
TYPE - - ;
)__|ery pwen| - |7l = e en | €0 | |69 77|18 en|trg ..
NSl !c 5. Gowve| 973 9 | 124 9:681 05 | 2.8 | 5.5 1675 | 3.5 | €.75| 1.0 | 9.55| O.K8| 7ol |Faler LrtSel
M= | Pre '
‘O-O” , M’ ‘| i
. i
CASE i
v C 5. Grun - ! X . __
I=I Exd 473 296 121|962 0.5 130 | 551675 35i¢.75] 1o :3,75 9.68 | 9.6| Ttet corvely
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MKE DOCUMENT NO.5025-GRJ-C-01-00817-01

UMTRA [ G=AND CunCTiON

Calcuhtion Cover Shest @
Calkc.No. LS-L2)-t7-2)
ContractNo. 2025 Discipline _ESCUP = No. of Sheets _25 27
Project '

Feature

Access AND. HAuL FoAps

Hem

CulvERT OurleT REVISiON

Sources of FermuLAE (ConT) .
.. .CS ‘rameer.rc Zieia_Manual For Comeruﬂon Praciices. ULDA Wa.sm.,,:‘)on,

" 1949, .
7. h/al*ch WH '

ro"d’l'\ﬂ 9{ uf"\ um M i ‘r‘ L 'IS - imjourdutv\fs

cop- ity to Lors-Term
UENRC, Aweuzs j%81.

Sources continued on paac L.
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- ) ;
H - .. .
2. s:’nf.)fr‘ Anarew L _E_Qc-}ctal I"])EJ“'J““- New YOIZ; Jonr ;Al,le-l- ara .
‘re., 1916.
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Bowes, Jecezr E. Foumeld-on Anagsl- ard u“""‘r "Thid Ed. 4'9" Ne-J Tori
McGu.J Hilt, Ine., 1922.
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Feature __ACceSS AND HAue PoALS Designed— MDL  Date _SLS/27
tem — CuivERT OuTLET REVISioN , Checked —ABH  Date_S T

REFERENCES (CONT. FROM COVER SHEET)

£ MKE. _UMTRA Dﬁn;b Procedures. San Francisco, J'ut,

1983.

9. Simons, Daryl B., et al. Hydraulic Test to Deveiop
__DLL%% Criteria -por the Use a‘F Rerio  Matresses.
Celerade Maren 1984,

10. Fergusa,;" FM Reinforced  Concrete Fundamentals. New York:
Wiley v Sems, 1967

II- Amuc‘Can (oncre"c Insf’.'*u}'e,. BK” / Co e 'remcn}s
_Eo_r Rcl'ntLGJ Concrete. Detrait ACT - Ax845+ 1978.




MORRISON-KNUDSEN ENGINEERS, INC.  Sheet i
N COMPANY

A BORRIZON KNUDSE!
Project __ UMTRA [ 6RT Contract No._£925__ File No.
Feature ¢ Rofps Designed _MDPL__ Date . 5(!/&7
tem _CucvERT OuTLET Revision Checked =7k Date S/ /27
Pugpose :

/n MELE Cale. ro. 05-631-02, the design conf.cur ation
of the outlet is a €4 H long, 43 ff wde, and 10 F
dcc,o riprap odissipator ,oo-a/. In this caleulatier., a
ren outlet structure will be de&i‘-yn«!’ fo Su,ocrsede the
riprap  basin.  The new Struchuire is a baffle -wall erers,
d.ssipater.

There are Several reasons for the change i decian
o a concrefe outlet structure. One reasen is thar
riprap Sliaullo/‘ not be usd, reqardless of the Shne size,
when the velocity of the water” exceeds 20 fps (see next sheet).
Our outlet Vc/oc/fy is ebout 16 -’p.s which woulal fej,ufre as
average stme diamerer of about 3 feet.  Ths impractical shice
:fze"mrranb & change in deof‘n. Another reader for usira
2 corcrete  impact basw s its  effectiveness to dissipate i
energy. Comparcd w:’fh‘M.c natural hyJuul.c J‘um/a, whicn
Wouid oceur in a herzental basw, the ,‘,,,f“f basin nas a
3r¢d'er cafmc,'].y for d"s"'f‘"l‘." W?j (Su the Jraf/uc compar.som
on  Sheel 3). Another benebid is  thar mMuch less excavatien
‘s re_w'ra{ for  the impacf e,norJ-’ /:‘ssffa.fw than For fre
riprap basen .
This calewlahion will be done in severel ,oarts:
(')' Slllﬂj frne outlet S*fuc‘llu.rc
(2) Checking the rebar in the critical areas of the
Concrele sf'rud'urc

(3) DESI'Jnin the do'wns'l'renm erosiem Iz—rohv"ion -
(4) Calculah'na the zua.r_»ﬁ'f{d of concrede and riprap

®




' ({5 MORRISON-KNUDSEN ENGINEERS, INC.
A .oumon nwbul 3-

Project —UMTRA /

ltem

Vasion) Checked Y 7% Date

Sheet

Contract No._$§225___ File No.

Feature _Ac:_g_ada_.&g.u_&a:x : Designed —MDL____ Date
—CuivERT OuTLET Revs

48

- 3000

42

- 2000
4000

- |~ 3500

/ : I~ 2500

——
L
8

b~ 1000
- 800

2

Stone dismetes, in,

18

¥
o
8
Weight of epherics! stone, Ibs (st 165 Ia/hh3)

12

10 5 20 5
Bottom veiocity, ft/sec

FIGURE 9"0 Recommended size of riprap for erosion control (after Bureau of

fejl. 2

Reclamation). The riprap should be composed of a well graded mixture,
‘but most of the stones should be of the size indicated by the curve.

Riprap should be placed over a filter blanket or bedding of graded gravel
inalayer 1.5 times (or more) as thick as the largest stone diameter. Curve
shows minimum size stones necessary to resist movement.

—

20
?//337

®
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WORRIZON KNUDS - Sheet 3
Project _._MMIEA_L& : Contract No._Z22=2____ File No. __
Feature — AccESs AND Haw, Poans Designed —MDL____ Date _5///27
ttem _ Cukverr Ourier Revisien . Checked Y T% Date _/%/37
0
80
ol | ) ' . // _
// 7
o 60 / /
g
zn
> .
W 50| ——IMPACT
7 BASIN—... . vd
2
= 1 AN
HYDRAULIC JUMP
40 -fuomzomu FLOOR
30
20
, 1 ,
%0 20 30 - 40 . 5.0 6.0 7.0

‘ _ Fre=Vg/lgyy) /2
. FIGURE VIII-C-3. ENERGY LOSS~IMPACT BASIN=-HYDRAULIC JUMP

Re{ |, 5.VI11-C-8
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V A BORRIS ANUOSEN COMPANY .
Project _UMTRA J €£ Contract No. _£025 __ File No.
Feature _ Access AWD Haue Roaps . Designed_MDL____ Date _5/4/87

Mem __CuvveRT Ourier Revision Checked Y74 Date__S/x/17

DESIGN:

From MEE Cale. no. 05-631-02, =473 cfs
V = le ffs
D= & H
A* 29.¢ 42
DLPH\ of flew d = 4.5¢ #

o y
Compute the Froude number, ‘F“"'g—-;'

6.0 W |
F -J_(az.z)(ttsc)_ =13z F“"‘l g From the curve gerew.
10
‘ T
4.4 !
8 > T
: | by
[ /l ! i |
. I—. ; ; |
: 1 A I T
' 1 I
3.35-\ ‘/ :, . i +
3 1
o [ ] | Ref 4
§ .
2 ; i
|
!A.
] :
o 2 3 4« s 6 7 8900

FROUDE NUMBER Vv//5d

W, T1, 15 the inside width of the Dosin
V,fp5,1s the theoretical veiocity of the incoming fiow ond 18 V2gh

b, £t is the heod to Be dissipoted
A, #1715 the areo of flow entering the Bosm and 1s % J

€, ¥, Represents the gepth of fiow entering the bosin and 1s VA




munmaun-c\uuual:ﬂ ENGINEERS, INC.

pro,ec‘ w A MORRISON l!uo;}com

Feature — ACCESS AND HAu. RoADS

item — CULVERT Quner KeyisioN

E

| vd dth of outlet

z !—, = 3:35
Deprn ef flow d \

W

2.35(4.5¢) = 15.28 #

‘Checked

Sheet
Contract No._Se25 __ FileNo.
Designed —MDL____ Date .£/s/€7 |
' Date . $7/87 |

Use W=16 #

d

o) i
™ < | |
SN L
- o-H. f"/g“‘n’ 2’8"
*J-- g es atw) = 14"
{’
)
(O
|

i

Rl ¢

.}1

Pcotecfiot‘\v os - required

< Min. ; :
~T = He¥%(w) = 270"
] -~ N s N ’ "
1 c*'/z(\’n £ €0
, b | o
R R L SRR b:%(w)=60
~.-‘ [ B o - 870"
° 0 fi G L

SECTION

M. Length of Pro{'uffm\ Re.;ui'real = W= /e’

Rock diameter for protec?m‘ /20(\‘1)

= 9%”

@
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Sh‘ding * Resistance

Treat the zmpacf eners dissiparsr

o Simp I e Sldm chablt calewiarons.  Assummn
J Y

thet Hu outlet s fluul in Jroum:l surface, the static
alm.e/a,m would lork as Hllows:

as a concrete bloex

F‘i"_"___.. lw‘“ rete
*
wtkd I

., N

‘F.—,_, stance

Te be conservative, et us examme an outlet with &
width of 14'3" I{  the frictonai resictance can witk-
stand the foree due h the water, then 4 16’ widi

outlet would also be able fo resist Hue force dw o
' water.

Fwd’;r = f@v =(I'74 sM“) (473 %s (’é 5) [f‘f 3]

14,482 Jbs

-&

‘Flftsk'}ana = /‘N

M fom¢ '. o 0.67tan @ [R"c 3]
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Assume a  Jow anjle of interna; fr.cton, @z 28°

facfﬁ‘u’enf of friction M * 047 tan25° 0.31

N=w

cancrere + ‘kl‘

Weonceee = 37 ¢y = 1083 of - 150 ped = 157,950 bs (ke 4)
Wbeet = 3460 Ibs (Pl ¢)

N = 157,950 lbs + 3460 lbs = (61,410 Ibs.

'fm.-dm. = uN = 03] (:sl,#:o IL) = 50 037 bb.

'me}u‘“ > Fwshr A’“/ b“#leJ °“+;tt ‘ with a

width Jm}er than 14'3" can
withstand the force of water
af our frpe  outlet.
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Rerensuce: &, &o ﬂ[
ReEnsrokCey corncrery ﬁwm»vwmu 71 —
RM . Forfusow, WiLky g Sens, MY, /?67 ’ lf
/- | u
\ 14
Cltck  EBAFFALE |
7o w2t popizenm =
= /¢ 188 iN C BAFELE
¢ PL&& o 4
Mz P (@Gt v En)
Y TF

s (Ybfx /b - 9.7 T

(4

ﬂg'lxz / . 7 /r7 1'1' = /,7x -27'963 qi’?ZI-

T G g - 5 o)

- b B b:é,
/)c,= 4 ks. * .

7%" Go £/ | — oo

foy s.020ef 2.* /w/ e %= 378

c > 200 ~ ¢003232
/dm“’ /l7 (pom '

P

D, Thi krets » ‘%, : (_ﬁf_iz =7 "/A”J)

Iz, t“ééa/ '/0‘//.éa/z fff X /600 %12
Wy bd% se0 L7

)

@)




Wmvnnnevu"\l‘\ﬂ.ﬂ&:ﬂ SNUINEEMD, INU.,

A KU CNPANY - Sheet __;
Project ATEATERT" Contract No._20 23 _File No.
Feature £CL

- Designed Date .S=/ ¢+
tem __ CucverT QureeT Peys yienl Checked —MDL_____ Date

| o be 2’ o BB e 29P

. . v ‘
E’V A "W’ll'l}%-%,&/‘v;‘(l‘. d/ 7 < /;‘ ,ﬂtm

SEer. £ /f, “ Corer /A«,l %'7‘0 & da—
e ol-12C 187" = 0.2 "

-~ %= vl

LT P> 0233 A s cos3xpudii2ts 040 "
TG k90 ot e

/0/2¢12

o M - = 5o SXietn sz = 70 <041 ek

M MMJ ‘ s LW 1 |
fw-r,p /M0 § Mriarsy /d% '’ b' qi
M. A = 328 % 01 £3.02 P “i

- /00/2— g - /prlz‘y"' /l?/z J-Z/ 'I.

< s

16bot Tontiom, ;= A

T S557%y e x000 - /3520 Ibs

GC'x .21
27’4 A ~f3520 Ibs = o 23 sc('Zn/,C-r

éroor {S'l
Tnermeate &y b e AT ?/J‘ﬁo.s‘-a)
M A s [33% 0.23 = .30 -

7%'34*—‘ Ui /-"S5®@2%

®
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T - Checked _MDL_____ Date
,,/ /¢.0' L

& ‘ 1

k'&&lbilc.vvw

=2 ¢

DS MY = L x /.so (375 |
_ rf= = e

—'

I-

Dgsa,uo.‘f'ow This reesd £’ e
/655 g Novigonta [ mamod - ‘
o Ueefome SFoe/ fovr WewEowmi Sinie

/2 | W T Y srars Re ], 20
b, +T

288 /1erc

)

'4

MOMENT b Mot JRap Acuwwvdajc_ 2,
. )

Hes

dead [oad M

e ﬁme— Lecornam/OeD Kbin poreEmET N

Berr, e a4 M%mwnﬁ /201 TIVE
RUD NEERVE 1MbmEn 7o FRIVIO L
oK E LRYS 1L *5 /2”0,6. - EACH
JRCE VERTICALLY RND fofsBonyr Ly

MORRZONTHL (Con fOREEMENT SHOUCO B& 70 TRe

OUTTIDE 6f  VerieL RE B,
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Sicde pa)le

Desocn Bags salls % Accomnackie Jatea] achee
Jor| foresture, . , .

Geffoirind of fretwe E6TA Aestime

G SR COR

D’fiﬁw" A Ane 74.:7‘ h.u'c/e. Sectrom BrAce wote,

SSume d - e
de il Hovdii el 7 | 7
“‘3“" Crrma o, | | é Ol
. ' | Y
. _ |
N , /
: %{ |
N R 7
v leyg_ - _ _
' e \ 72 L
lc
™ . /6.0' %

“ELEVATn /- EVD WAL
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Ly 15100 Checked —MDL.  Date _S5)/S/87
Wate (wtd ) o Shesrs Mowsd”
_ A [ =¥ S 3,2
1 4 5‘ \
\ § |
[N Q L
_ ’\s' © 4 - /
] Vol N Z #3 |
I
% a?o‘f &
2 !
P'—/{ g‘,_"_/; . O RS X2 =36
2 2
k
'f'- AV -5 A
/2 |
- l
VZ :z x3 b .-p? v
/%
= Fad? = s¢ cuxd z e
) e /2 2
A =le = 38 x4%F =3.277'F

v¢{2 /'iv

f= ABY? . 2xs.0% 0B 8T, 437"
7 2
/2

AV-VTL‘:;)!»'( XD"—;z "‘{'xév'('-t: 7/-,6
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Astane 18" Cora, plv % /a;g&.«#oé/z-/ £7°

/4 =.0733 cfo.12 %'t g o /

#/77 0‘;3?,6 (Ag-—"‘*‘(“]““) /-yvv s, 00306

-

e M - §Txmvoxr _ £72.9 < 104 ok

A1 B> /2 % /0,12%
o'. ﬁu&m ;O'\I"‘y{
e Yz 328

a= ,37Fx 0,25 3, r2”
& = 5 /anaAé
C= S xvoxs, 82xjd~ = /55,4’5‘?/-{5

by A= f (s LIE . 2.6 T
f ECovv
e
Jof = 7012~ “4 e 02— (9= £2¢

7':—. 9!/ xsovo x12 = 13155 Js
&2t

ﬁ, /4,5 /3/((/&: =029 o’
E J‘a-m)/-'/

Tnerrtine 67 % o Acl J/F /0 5—:2
Mo, Ag—-/??x&ﬂ/? o. 2‘7.2;.41’/0/.[1_ )- 75

@g?lt«n
77[&««,74,@ L(.u, /-’3' @ r2 “p.c.
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~ Contract NS'S 25 FileNo
Designed Date £~ 14-87
<ls[57

Checked _MDL Date

#3)

%% ﬁ&z Aer 318 »
1 0 Asn~ 5«“74»-%@# A T3 - ¥ sralle,

T ) O00/A X

= /aj‘

f?v ay d‘?’ =
12 X112

?}ros s

| A«\—)?ﬁn’b /

AT AX 2.3/ - . ood{
/& X2~ .
RECommen) e46 (RYerL

[k VEdflﬁﬁbb;’ AJO

T/)t rebar  arron acmnf will b
The only difference is that aily ¥5 bars
Surt Y

P 320 Eef.
u.S(J n ﬂo.(

.d:” eoncer

DY >, J‘D/Z-

Frers md(,f&!-"f‘iZ)

Uie 1| —F5
- _Re—h

s

- OP2O" > Fross fse—
> «d020 "

Uee 1= ¢;M~

29

=P @72 ".¢c cacsn
BowTRL LY,

the Saumcb oL 1S §haon
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DoWdSTREAM RiPRAP PRoTEcrfo:J

The design fec r.prap profect.om dewnsream calls for a .
shome size with dg, = 96" Since Type B riprap (dgo= 457
I a/ruJ, being used for the drainage d.tehes, we wouid
like b use Type B riprap downsteam of Hhe corcrete
tm,oacf ener d,;&s/'oar'ﬂ. 7wo Jt*f‘tr_mmahhlws musF First re
rmade : (1) the actuar veioct throass The cransel  uvd
(2] the aiiowacle Veiocity ;nrruz{‘ *he ¢ haniiel.

(1) Vecociry THRoueH Cdanvwer

86 vy
V= L‘!ni— R%Sh (Pef- g, P.S"?)

oy o
he 0.0395 dgy  (Ref. &, Table 7.2)

TABLE 7.2

MANNING'S ROUGHNESS COEFFICIENT (n)
" FOR VARIOUS CHANNEL LININGS

Lining : , n
Bare Soil ’ - 0.023
Jute Mesh o 0.023
Vegetation : )
Retardance A S 0.160
Retardance B , 0.080
Retardance C S © 0.050
Retardance D . . 0.080
~ Retardance E ' 0.030 1/6
Rock Riprap 0.0395 DSO *

®
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Feature __A¢ESS AND HAur Poaps

- Designed . MDL____ Date. 5/3/87
Mem __ CWLvERT Owrt€r Rev.s.ol Checked —ABH __ Date_ S//3/23 .
t5 )"‘ . s
n= 00395 ( 1:_ 0 03285

S
s
]

bd+zd ) (u, .346 + 2- 3.5 )2/5- |

l:neN"‘T v zzisizer ) 176 7
S./" = oolés = 0.1.685
e
l496
V= 70w (1.7¢)(0.1285) = 10.0 fps  /

(2) AciowABLe Verocity THRoucH CHANNEL

The \eiuahons 4&¢J are from RJ. 7. PP 22-23

tan P tan 3%°

SF,. = e = 7 e 1563 -
am (3
- SF ‘6 = ("s‘a\lt = (')t | reten % -
" (G‘*‘)S“ )me TR )‘”““‘"‘) |
rl‘ 0.528 /

7 - n dso I (es-1) | (052?)( £)(e2.4) (2.¢5-1)
i 21 ' | 2l

H

©ont 091 gt 7

@
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Project —— UMTRA

Sheet _17 \

Feature _Access — Anp Hade LoAss

Contract No._£2:2€ ___ File No.

Designed _MPL ____ Date _S/iz/22

Mem —_CusreRr  Durier Revison Checked — A&t Date _SJ/2/e3
s '
e Side |
¢ : I.';t‘- e ;~ |
. ‘ |
" i
1.0
! 2 3 4 é ? 8
o ./ . L]

s.08
- FIGURE 5-3 Maximum boundary shear stress
on bottom of traoezoida] channels.

Ref. @, 3. 5-25
.gys‘hmé’:...i emon Y =0.93
/Y‘= o—-?—i = ,65- /7 |

From F-’,. 5-3 abpove, Crs It 667) )

o _ G lmer)
Cro® “TrRs,

4

0.97
(‘z 4)5 %\o 04652

V2

R= 0% 7/ — ’ﬁh ".0-7?-,.(4:07)_
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Feature ____ACESS AND MHau Ropcs Designed _MOL ____ Date _g/13/87
tem ____CUivERT OQurier Revision

: | Checked A&#/ 171 Date Y3

- M8 y
Alloweble V= "';\— R% g’

HE& y
. ;73—;5 ( 0.70)% (0.0165)"

255 b

Is V < Allewable ¢ 7

10.0 > §15 .. Add/tional fro'/cc/.bn or /arjer
r.}:ra,a IS rc;ufrec{. yd

Since we would lLike fo use T}fc & riprag, add tiorei
protectom  guck as revet matresses have to be used.

T he JefH\ of flow has been recaleuiated using an iterar.ve
process  shown on  the Follawnj Sheet — y= 228 f# =D .

T he fo“om’ns Jcs!&,\ ‘cro«Jurg will determne  whe ther

a 9" revet mattress with al,,=5" is adequatt for owr channel
and flow conditiens. From Fet 9, App- A:

A= (8+2D)D ,’(,‘ +2x228)228 = 44.8% f+%

P=ga+2df1+2t = 16+ 2x2.28\Ji*9 = 2¢.20 £+

_ A _ vé.8¢ )
R—_-’;- m-lﬂ‘i#

_.‘

B+ 22d = 16+ 2x25228 = 253 &4
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Project UMTRA 8B Contract No. _£2025 File No.
Feature _ﬁ_sﬂLAJD_HA«L £oans Designed ._MDpL. Date __5,.« 27
Item CuceveRY Ouregr Revig.nl Checked 4N ___ Date___&//5/77
%, 9 y/
. (m Mgbﬂ} 3.”,) ¢
n= "'zs (Ref 9,p51) n= 2 = 00213

The dcf of waler ﬂ'\rau:n fhe r,:raﬂ)ec/ cranpel wiil.
rot be the Same a: tne failwates Aepth Thaar was pres. I:‘Y
caleulated.

Hé’c
R  AR% s’

KL% (1e+2y)y
Q-= WTiE (Ié+ Zy) [(,‘,,21 ‘10 0165

g0o0

w N — =<
t
~0
L ¢

To0 |

€00

Q Soo0
(b)) 113
#00

300

200 For Q=473 ¢k, y=2.28 #

100

y (6)
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Project __UMTRA / 6RT : Contract No._£225 __ File No.
Feature __ Access AND Haue Roacs . Designed_MpL ____ Date _S[i2/27
tem _—___CuLveaT Ourier REVision Checked 27 Date _5/15/27
n: 0.0273
- 1.486 Ys 12 - 1.48¢ ( s | 1z =
V= — R"”s ooz ' 1171) 7 (o 01§5) 10.3 fps

Q= AV = 46.82 H#* x 10.3 fys e 483 fs = Y73 cfs /Jeua,.o)

Ty = IDS= 624 x 228« 0.0165 = 2.35 psf

_ v e - 10.3 .
F = \ls_A/T V(32.2)(#4.88)/25.12

1.33

Based on Fig. _4.I0, the Jch'gm velocity cqmrmﬂd acove
is lower than the critical vcloci+y_ (V.= 15.5 #Fs) e the
9" mahress. '

51 T T T T T
& Converted Mosel Detg (Froude No FE18)
® Prowotyps Mattrem Dota (Froude No., F23)
-
® | -
 §
g .} -
E n [ ]
s : 1 ] ' 1 . | 1
° s 10 ) ™ 2 )
' PROTOTYM MATTRLISS TIHICKNESS, Metes
Ref.q§  Figure 4.10. Critfcs? velocity that fnftfates rock sovement ag a functfon ' (GK 3
' - _of mattress thickness.
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Therefore, the 9" mattress s adu;uqre o pretect the
channei bed based on the mtnpocnf motion criteria.

For Proﬁdinj the channel banks, the Pum.ssnble
critieal  stress or banes protected by matresses |s:

| T
5]l amig T (kef. 6, 5. 5.2)

8=2¢6¢* ¢-a8°

: ¢.5
0.1 x (166-624) T3 = 3.35 psf

(ﬁc{ 1',.5.1) 7. 0.1 (54 ) so

7, % 0.68 x 3.85 = 2.44 pst

Maximum shear sthress T Aci‘m& on the bank n‘f.'= (Fc[.ij,é.s.z

/;ﬁldd:fﬁ‘ 5"0—‘ db ¢L¢n;\J
0-75 YDS = 0.75 x 62.4 x 3.15 x 0.0I65 = 2.43 st

T

The permissible -~ critical shear stress Tp s lé.rjcr than
the flow shear stress T, ., Therefore, o 9" patiress
is Swtable b "fo+¢<1lmj the bank. The dimensioms are
12" losa, ¢ wide, and 9° thick with Y cells and a
Capac.'fy of 3 cubic yardé

£
5

@
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Mtem __CLvEAT Oumier Rrvigien — Checked — &M ___ Date _£/4/77 |

To sdfl-if the f.l'fcr r¢7avrtmtnfs se will +r-/ a {ilter
- faoric, Thc V;ludy at  the MA‘H’IC-Ss/'p-"fo inrerfacc 1§

_..‘84'41.‘:/3 A '
L.‘;_;.(T) s/" d, :de Gn #4) (el 4, p53)

mp = rouﬂkness coefliciem at ateeface

| y |
1L.48¢ f0.275 \ v} ~
002 0?_7 ) (0.01¢5) LNy fps

_Vb

The velocity at  the A'Her/.soi’ interface is:

Ve = 0.5V, = 1.563 fps

For noncohesive §oil, the critical shear sfress = (’5;;’.’9 (.64

Vo= 1.67 J,.,y"- = 167 (5»'..)'/" = 3.734 s
Ve > V;

The cribeal v;locn'fy" of 'Jéil Ve, is larqe than the Flow
V:Ié;.’fy at the Sou/ filter Mfcrfccz V Therefore, a
acehxhk filter favric s mﬁ?’uan -fa-r 'Hu Prohc'l-m

®
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item CulvERT Ouner &EWJIO}J

Checked HM Date_g/:2/p7 \
|

‘The Cross Section o( the r.'fnffeJ ‘clv.mn'd looks as
follows : '

= FILTER FABRIC//
9" THick RiPRAP LAYER

3 MaHresses h cover cfass Sech‘m '(3 x j2' = 3¢ a.cross)
g’ rc’gu'rcel Iugﬂ. ef_(rfo‘h..c{'fm downstream

%' . .
Z’ Adla‘ﬂ\ cfkd“hesg = Z /3 Mﬁ.{'k.‘SSCS ('MJ uf *b 3)

3 mattresses fo cover length of protection (376" = 18" /_orj)

3. MA.H‘"G#C& ) cnm. uh'Jﬁ« ¥ 3 pmatfresses fbcm lu:vﬁu

= 9 'fc./e'f mﬁr«:&s g,_u_c/d

@
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Feature __AccEss Aub HAur RoAps Designed —MDL_ Date _E/6/27

item — QUANTITY BT MATE . Checked <= Date .= i~

CONCRETE

Base: 29.33'x |¢’ X1’ = 34 ef
m '
FPipe outler wali. 13.58"x 8" x ' - (T )/ = 193 f

Side walls : 9" x 13.8" ' x |’ x 2 walls = 243 {
/3.3% % (13.5"+ 9') X /' x2 walls = 277 f

Downstream wall- 16' x 2.67" x 0.67' = 39 f

Downstream wmj walls : [/4 ¥ 800) + (Sx goo)-r(q uﬂx' K2 wejis
= 87 /£

TDP ov«hmnj! (7'* 1.33"« 0.5')2- + (""‘ 1,33 x 0.5') = 23 of
Batfle: (g.75'x1' 16') + (0.7 247" x /4)
- z[-{(uzw 4) x z’]l'= /29 f

Tofal Cemerete = 1,341 ¢f = 49.67 ey =7 50 ¢y
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=l
v ?‘j
Ie* B
. X 4 e .
- 3 ) 4 Ls'/,(un ‘t' "
; . felwl=2¢
. SEC. A-A = < e"/m(W)‘ |-
8"—- - <ﬂ D.‘ 2.
. >
2
™ -,,
J_ {1
Protection os required
- W
4. \ & Min.
T ' ‘\. T T A R W) = 2o
T | y or'p(wW) = €0
2 oo 60"
. 3 .‘___J'_ ! °‘,=‘W’ o
TN 1 Y J'Ee 5% czhiW=¢0
ol 7 e«  C @ Py [] (A o - =

. , :
r SECTION

Rock ciometer for protectiont (W)

= 9.6
b
q h"
.1 c;-
9 4
T —
w'y
-t—l b - 4 —
. - -
w'¢” 2 a'g"
-1 4 Y .
SecTion B-B
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RIPRAP

ﬁ:fraP Type 8 ercased 1n 12°x € X9 revet marbresces

wil] Serve aS proTect.om a;a rit erosin Aownsieam of

e outlel Structure. s shown rrev/ausl In The ¢2.cidior
G revet martresSes are  needed b comtr the width and

recessary ltnjfn of the channel. Each mathress hos a capac. by
of 2 cubic yud'e.

9 mettresses X 2 ey T 18 ey of Type 3 riprep
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