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Attachment
Letter 91-3050-388
May 9, 1991

PHASE'II CONSTRUCTION
GRAND JUNCTION

CALCULATION INDEX

Calculation No. Title

VOLUME I

05-622-01-00

05-626-01-03

05-626-02-04

05-628-01-00

05-631-01-01

05-631-02-01

05-631-03-01

05-633-01-01

05-504-01-02

05-504-02-00

05-504-07-00

05-504-04-00

05-504-05-02

Dewatering

Tailings Excavation - Tailings Pile Limits and Quantities

Tailings Excavation - Off-Pile Excavation Limits and
Quantities

Site Drainage - Hydrology Parameters

Access Road - Culvert at Indian Creek

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

Access and Haul Roads - Culvert Outlet Revision

VOLUME II

Site Grading - Restoration Quantity for Grand Junction
Processing Site

Erosion Protection . Top and Sideslopes of Tailings
Embankment

Erosion Protection - Time of Concentration, Cheney
Disposal Site Embankment

Permanent Site Drainage - Off-Pile Drainage Swale

Disposal Site Drainage During Construction Retention
Basin and Emergency Spillway

Riprap Toe Protection

050691
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Attachment

Letter 91-3050-38
May 9, 1991

PHASE II CONSTRUCTION
GRAND JUNCTION

CALCULATION INDEX

Calculation 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

Title

VOLUME III

Rock Quality for the Erosion Protection - Cheney Disposal
Site

Availability and Suitability of Materials

Hydrogeology - Dewatering

Slurry Trench at Processing Site - Quantities

Hydrogeology - Slurry Trench Seepage Windows

Surface Water Runoff Accumulation and Discharge

Construction Sequence

Quantity Estimate Summary - Phase II Construction

Radon Barrier Design - Thickness

Radon Barrier Design - Average Ra-226 Concentrations

05-670-05-03

05-670-06-02

Embankment

Embankment

VOLUME IV

Design - Material Properties

Design - Settlement and Cover Cracking

05-670-07-05

05-670-08-01

05-670-09-02

05-670-11-00

05-670-12-00

05-670-13-00

VOLUME V

Embankment Design - Slope Stability

Embankment Design - Drain Layer/Bedding Layer

Embankment Design - Depth of Frost Penetration

Radon Barrier - Ra-226.Concentrations in DOE Compound

Embankment Design - Paleochannel Remediation

Embankment Design - Infiltration

-2-
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DATA I3Rnm SUAPIDUN

DEGREE DAYS TO SELECTED BASE TEMPERATURES fro
BASE - HEATING DEGREE DAYS

BELOW JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
65 1141 023 663 361 12. 14 0 0 46 272 693 1051 51"5
60 96 663 0 226 54 0 0 0 13 154 543 696 4065
57 6943 6 0423 163 2n 0 0 0 & 102 453 003 3475
55 631 552 365 126 15 0 .0 0 0 72 3" 741 3102
SO 669 423 235 5 0 0 0 0 0 22 260 5'93 227

BASE COOLING DEGREE DAYS

I

-I.

j..

UE BASED ON . 4 ALSO ON EmALIER DATES.
(ING STATIONS

PROBABILITY THAT THE MONTHLY PRECIPITATION WILL BE
EOUAL TO OR LESS THAN THE INDICATED PRECIPITATION AMOUNT j•6.

MONTHLY PRECIPITATION IINCHEST
ma. rrg MaR APR ,A .-MIN -a Aif. r, C1v jirt j nfr'

045 Oh6 .00 .04 .20 .00 .00 .06 .1? .00 .00 .13 .OsfI
10 .12 .00 .09 .2" .06 .01 .15 .2L .07 .00 .19 .11
20 .21 .19 .20 .40 .20 ..0% C .25 .39 .22 ;.0 .30 .20
30 .28 .29 .31 .51 .33 .12 .34 .53 .37 .46 .40 8i
40 .36 .38 .4S .bI .46 .20 .42 .61r .53 .61. .37
50 .44 .46 .61 .72 .64 .30 .91 .01 7 .7 t .47
&0 .53 .59 .60 .65 .@3 .42 .61 .96 ."4 1.06 .74 .56 8
70 .64 .72 1.016 ." 1.07 .s .74 1.19 1.21 1.34 . 71
so .71 .06 1.42 1.16 1.40 .83 .69 1.446 1.59 1.469 1.09 .896,.
90 1.03 1.15 2.03 1.49 1.%6 1.26, 1.15 1.91 2.22 2.21 1.42 1. 116
95 1.25 1.41 2.64 1.77 2.51 1.-9 1.39 2.33 2.*S 2.60 1.73 1.44
THESE VALUES HERE DETERMINED FROM THE INCOMPLETE GAMMA DISTRIBUTION.
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RtATITOWAL APPROACH FOR ESTIMATING RETENTIO BASIN IDESIGNWAE
VOLUME USING MEAN CIMTIC DATA

A. INTRODUCITION (REVISION B DATE 11-16-87)

THIS PROCEDURE PROVIDES THE DETAILS PRIMARILY FOR DETERMINING THE
AVERAGE TOTAL MONTHLY RUNOFF VOLUME THAT SHOULD BE EXPECTED IN
RETENTION BASIN(S) USING LONG TERM AVERAGE CLIMATIC DATA WITH
CONSIDERATION FOR SNOWMELT CARRY-OVER. A SPREADSHEET USING LOTUS
1-2-3 SOFTWARE TO COMPUTE THE TOTAL RUNOFF VOLUME IS AVAILABLE.
THE AMOUNT OF RUNOFF IS CALCULATED USING THE SOIL CONSERVATION
SERVICE METHOD. SNOWMELT LESS SUBLIMATION IS COMBINED WITH
RAINFALL TO ESTIMATE THE MONTHLY TOTAL RUNOFF.

THE SPREADSHEET ALSO CALCULATE• THE MONTHLY NET WATER BALANCE WITH
ALLOWANCE FOR EVAPORATION AND CONSTRUCTION WATER USE, ALONG WITHTHE TOTAL ANTICIPATED WATER A CUMULATION WHICH COULD OCCUR IF
WATER IS NOT DISPOSED OF MONTHLY.

THE SPREADSHEET MUST BE MODIFIED TO REFLECT THE LATEST CONSTRUC-TION SCHEDULE DURING WHICH THE RETENTION BASIN WILL BE OPERATING.
THE THIS PRIMARILY AFFECTS THE CALCULATED AMOUNTS OF EVAPORATION
AND THE ANTICIPATED ACCUMULATED WATER VOLUMES.

B. INPUT DATA

THE REQUIRED DATA INPUT TO THE SPREADSHEET INCLUDES:
1. RUNOFF DRAINAGE AREA (ACRES): USED TO COMPUTE RUNOFF
2. RETENTION BASIN(S) CAPACITY (AC-FT): USED FOR COMPARISON

PURPOSES ONLY.
3. POND EVAPORATION AREA (ACRES): FOR COMPUTING EVAPORATION
4. AVERAGE ANNUAL LAKE EVAPORATION(INCHES): USED TO DETER-

MINE EVAPORATION.

5. SOIL SCS CURVE NUMBER (CN): WHEN MONTHLY MEAN TEMPERATURE
IS BELOW FREEZING, A MINIMUM CN=95 IS RECOMMENDED.

6. MEAN NUMBER OF D&YS PRECIPITATION IS GREATER THAN 0.1
INCHES WATER *

7. MEAN TEMPERATURE, DEGREES FAHRENHEIT-W
8. MEAN PRECIPITATION, INCHES*
9. MEAN SNOW DEPTH, INCHES N-

10. CONSTRUCTION WATER DEMAND- MONTHLY AVERAGE (AC-FT)o.
AIN/ • THOSE MONTHS OF NO-CONSTRUCTION MUST SHOW 'ZERO',

USUALLY, DECEMBER, JANUARY, AND FEBRUARY.
11. EVAPORATION DISTRIBUTION FACTORS (DECIMALS) FOR EACH

MONTH OF THE YEAR.

THE FOLLOWING INFORMATION IS USED TO COMPUTE THE TOTAL RUNOFF
VOLUME: THE MEAN TEMPERATURE, MEAN SNOW DEPTH, MEAN PRECIPITATION
*AND THE MEAN NUMBER OF DAYS PRECIPITATION IS GREATER THAN 0.1
INCHES ARE AVAILABLE FROM THE NOAA CLIMATOGRAPHY OF THE UNITED
STATES NO. 20, 1951-1980 USING THE CLOSEST RECORDING STATION TO
THE SITE(S).



c,,. No. ME2-S" • ,o

ADDITIONAL INPUT FOR OVERALL WATER BALANCE ARE: rh go -4*

AVRAGE MONTYRUCTI DUSED IN PLACING
CONTAMINATED MATERIAL. APPLIES ONLY TO DISPOSAL
SITE WHICH IS BEING EVALUATED, OR WHEN PROCESS SITE WATER CAN
BE TRANSPORTED TO DISPOSAL SITE . TRANSPORTING OF
CONTAMINATED WATER OVER PUBLIC ROADS IS NOT CONSIDERED
PRACTICAL BECAUSE ADDITIONAL PERMITS MAY BE REQUIRED. DURING
MONTHS OF Nwio/ee ý-" w" SQAI EO
MONTHLY EVAPORATION DSTRIBUT ON FACTORS: USED TO DISTRIBUTE
THE TOTAL ANNUAL LAKE EVAPORATION. AVAILABLE FROM THE' NOAA
TECHNICAL REPORT OR USE AVERAGE MONTHLY EVAPORATION DATA FROM
OTHER SOURCES AND LOCALS WHICH CAN BE ASSUMED TO BE
REPRESENTATIVE OF THE PRESENT SITE. STATIONS OF SIMILAR
LATITUDE ARE MORE LIKELY TO BE REPRESENTATIVE.

AVERAGE ANNUAL LAKE EVAPORATION: AVAILABLE FROM CLIMATIC
ATLAS OF THE UNITED STATES.

POND EVAPORATION AREA: FOR RECTANGULAR PONDS, USE THE POND
BOTTOM AREA.

WHERE DIKED DRAINAGE AREAS ARE USED, THE WATER SURFACE AREA
MAY BE EXPRESSED AS A VARIABLE FUNCTION DEPENDENT ON POND
VOLUME(SEE ATTACHED EXAMPLE). DIKED RETENTION AREAS MAY BE
MODELED AS CONICAL VOLUMES. THE AVERAGE SURFACE AREA WHEN THE
POND IS LESS THAN FULL IS APPROXIMATED BY:

AAVGeKAF (Vp/VF)'/

momR: AF-AI4 1WER SLT47M NM
ASSOCIATED WITH V =iMU1N OF

K=:O.5 sO2CV= T AREM TO
AVERAGE END AREA AS WE
EVA•IA•AEA GA EY CK A2
TO ZEO (CMMVZAn).

NUMBER DAYS RAIN PER STORM: AN EVALUATION OF HISTORICAL DAILY
PRECIPITATION RECORDS OF THE SITE SHOULD BE MADE TO DETERMINE
THE 'NORMAL' NUMBER OF DAYS ASSOCIATED WITH- RAINFALL EVENTS
WHEN DAILY PRECIPITATION IS GREATER THAN 0.1 INCHES. THE
MINIMUM IS TWO. THIS DATA IS USED TO SIMULATE BACK-TO-BACK
24-HOUR STORMS.



SHEmrII
S cam. * 9M .

Eva= I i!~ZZ SIQD-W i V2- D t

C. _CALCULTIONS

CALCULATION OF TERMS ARE AS FOLLOWS:

DESIGN SNOW: IF AVERAGE TEMPERATURE IS LESS THAN 33 DEGREE
F, SNOW IN INCHES WATER IS THE LESSER OF MEAN SNOW (INCHES
OF WATER) OR MEAN PRECIPITATION. CONVERSION OF INCHES OF
SNOW TO INCHES OF WATER IS BASED ON 8 INCHES SNOW EQUAL
ONE INCH WATER.

RAINFALL: MEAN PRECIPITATION MINUS DESIGN SNOW (INCHES OF
WATER).

SUBLIMATION: WHEN SNOW IS AVAILABLE AND THE MONTHLY MEAN
TEMPERATURE IS BELOW 32 DEGREES FAHRENHEIT, 0.5 INCHES OF
WATER EQUIVALENT OF SNOW IS ASSUMED TO BE LOSS TO EVAPO-
TRANSPIRATION.

ACCUMULATED SNOWPACK: IF AVERAGE TEMPERATURE IS LESS THAN 33
DEGREES F., THE SUM OF PREVIOUS MONTH SNOW PLUS NEW SNOW
LESSASUBLIMATION.

SNOWMELT: IF MEAN DAILY TEMPERATURE IS GREATER THAN 32
DEGREES F., ALL THE ACCUMULATED SNOWPACK BECOMES SNOWMELT.

TOTAL RAINFALL AND SNOWMELT: RAINFALL AND SNOWMELT ARE
COMBINED TO CONSERVATIVELY SIMULATE POSSIBLE RUNOFF DURING
SNOWMELT CONDITIONS.

NUMBER OF EVENTS: AVERAGE NUMBER OF BACK-TO-BACK STORMS PER
MONTH DETERMINED BY DIVIDING THE TOTAL NUMBER OF DAYS
PRECIPITION GREATER THAN 0.1 INCHES BY TWO DAYS RAIN PER
EVENT AND ROUNDING TO THE NEAREST WHOLE NUMBER WITH A
MINIMUM OF ONE.

WATER PER EVENT: TOTAL RAINFALL PLUS SNOWMELT DIVIDED BY THE
NUMBER OF EVENTS.

IS'*: MC.ULATED FROM.SCS EQUATION WHERE S-(1000/CN)-10

TOTAL Rt&OFF M g~C LA FROM* S CS EQUATION
I(E)- (P-.2S)/(P+.8S)

WHERE P EQUALS THE WATER PER E W (P-.2S) IS GREATER
THAN OR EQUAL TO ZERO, OTHERWISE EQUALS ZERO.

WATER BALANCE (NON ACCUMULATING)- WATER IS DISPOSED OF ON A
REGULAR BASIS.

EVAPORATION:: THE LESSER VALUE OF (1) MAXIMUM POSSIBLE
EVAPORATION DIVIDED BY A FACTOR OF SAFETY OF 2.0 OR (2)
THE MONTHLY WATER VOLUME.



NOTES:
2.. THE FACTOR OF SAFETY INCLUDED TO ACCOUNT FOR

LIKELIHOOD THAT THERE MAY BE INSUFFICIENT TIME
FOR MAXIMUM EVAPORATION.

2. THE MAXIMUM POSSIBLE EVAPORATION IS THE EVA-
•PORATION AREA TIMES THE AVERAGE ANNUAL LAKE
EVAPORATION TIMES THE MONTHLY EVAPORATION DIS-
TRIBUTION FACTOR.

ACTUAL CONSTRUCTION WATER USAGE: TOTAL MONTHLY RUNOFF. PLUS
ANY DE-WATERING INFLOW LESS EVAPORATION, LIMITED TO THEMAXIMUM CONSTRUCTION WATER VOLUME.

SURPLUS WATER: TOTAL MONTHLY RUNOFF MINUS EVAPORATION AND
S- .CONSTRUCTION WATER PLUS ANY DE-WATERING INFLOW.

WATER BALANCE (ACCUmULhTING-

EVAPORATION: THE LESSER VALUE OF THE MAXIMUM POSSIBLE
EVAPORATION OR (2) THE MONTHLY WATER VOLUME.

NOTES:
1. THE FACTOR OF SAFETY INCLUDED TO ACCOUNT FOR

LIKELIHOOD THAT THERE MAY BE INSUFFICIENT TIME
FOR MAXIMUM EVAPORATION.

2. THE MAXIMUM POSSIBLE EVAPORATION IS THE EVA-
PORATION AREA TIMES THE AVERAGE ANNUAL LAKE
EVAPORATION TIMES THE MONTHLY EVAPORATION DIS-
TRIBUTION FACTOR.

ACTUAL CONSTRUCTION WATER USAGE: THAT WATER REMAIN-
ING AFTER ADDING THAT MONTHS RUNOFF TO THE PREVIOUS
MONTHS ACCUMULATED WATER LESS EVAPORATION PLUS ANY
DE-WATERING INFLOW, LIMITED TO THE MAXIMUM REQUIRED
CONSTRUCTION WATER VOLUME.

REFERENCES:.
1. URBAN STORM DRAINAGE mANAGEMENT.q.R. SHEAFFER, K°R.

WRIGHTW.C. TAGGART, & R.M. WRIGHT, 1982, BY MARCEL
DEKKER INC., N.Y.,NEW YORK.

2. HYDROBLO.Oo E. MEINZER, MCGRAW-HILL, 1942, DOVER PUBLI-
CATIONS, NEW YORK.

3. HANDBOOK OF APPLIED HYDROLOGY.V.T. CHOW, MCGRAW-HILL,
1964.
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E HTION BASIN DESIGN /W

RETENTION BASINS COLLECT CONTAMINATED SURFACE WATER WHICH MAY BE
EZTHER, ACCUMULATED TO AVOID OFFSITE DISCHARGE OR, TREATED AND
DISCHARGED TO OFFSITE ON A REGULAR BASIS IN AN EFFORT TO KEEP THE
BASIN RELATIVELY EMPTY.

THE MINIMUM DESIGN VILUME OF A RETENTION BASIN IS THAT DUE TO A
10-YEAR 24-HOUR STORK.

A SEPARATE RATIONAL ANALYSIS OF THE RETENTION BASIN WATER VOLUMES
SHOULD BE MADE WHICH WOULD CONSIST OF AN EVALUATION OF SURFACE
WATER RUNOFF DURING THE LIFE OF THE PROJECT USING MEAN. MONTHLY
CLIMATIC DATA WITH ADJUSTMENTS FOR BASIN EVAPORATION, SNOWMELT,
INFILTRATION, WATER USED FOR CONSTRUCTION, AND INFLOW DUE TO
POSSIBLE DE-WATERING. TKE SAME BAGIC INFORMATION IS UTILIZED TO
(1) ESTIMATE THE VOLUME OF WATER THAT MIGHT ACCUMULATE OVER THE
LIFE OF THE PROJECT WHEN NO OFF6ITE DISCHARGE IS DESIRED, AND/OR
(2) TO SUBSTANTIATE DATA FOR DISCHARGE PERMITS. A MICROCOMPUTER
MODELING PROGRAM IS -AVAILABLE FOR PERFORMING SUCH A RATIONAL
ANALYSIS.

THE TEN YEAR 24-HOUR STORM VOLUME WILL USUALLY EXCEED THE MONTHLY
RUNOFF CALCULATED BY A RATIONAL ANALYSIS USING MEAN CLIMATIC DATA.
HOWEVER, THE RATIONAL ANALYSIS MAY HAVE HIGHER MONTHLY RUNOFF AT
THOSE SITES WHERE SNOW ACCUMULATION FROM MONTH-TO-MONTH OCCURS AND
EVENTUALLY MELTS.

THE DESIGN VOLUME FOR THE RETENTION BASIN SHALL BE:

ACCUMULATING DESIGN IF THE CONTAMINATED WATER IS TO BE ACCUMULATED
OVER THE LIFE OF THE PROJECT TO AVOID/MINIMIZE OFFSITE
DISCHARGE, THE DESIGN WATER VOLUME IS THE SUM OF A 10-YEAR
24-HOUR STORM VOLUME PLUS THAT MAXIMUM VOLUME ATTRIBUTABLE
TO 'NORMAL' WATER ACCUMULATION BASED ON A RATIONAL
ANALYSIS OF WATER USAGE WITH CONSIDERATION FOR EVAPORATION,
CONSTRUCTION WATER, DE-WATERING, SNOWMELT AND INFILTRATION.

NON-ACCUMULATING DESIGN
CASE I.
IF THE MAXIMUM MONTHLY NET INFLOW VOLUME BY A RATIONAL
ANALYSIS OCCURS DURING A NOPMAtL CONSTRUCTION MONTH, THE
DESIGN WATER VOLUME SHALL BE THE LARGER VOLUME DUE TO A
10-YEAR 24-HOUR STORM OR AS DETERMINED BY A RATIONAL
ANALYSIS PROVIDING THE PUMPING CAPACITY IS LARGE ENOUGH TO
EMPTY THE BASIN (TREATED IF NECESSARY) WITHIN TEN DAYS. IF
NOT, THE BASIN SHOULD BE DESIGNED FOR THE SUM OF A .10-YEAR
STORM PLUS THE MAXIMUM MONTHLY VOLUME FROM A RATIONAL
ANALYSIS. AREAS WHERE THE NUMBER OF STORM EVENTS (MULTIPLE
DAY STORMS) PER MONTH DOES NOT EXCEED 3 EACH, IT IS'ASSUMED
THAT THERE WILL' BE 10 DAYS (30 DAYS/3 STORMS) MINIMUM
BETWEEN ANY MEAN STORM AND A POSSIBLE 10-YEAR STORM.

CASE II.
IF THE MAXIMUM MONTHLY NET INFLOW VOLUME BY A RATIONAL
ANALYSIS OCCURS DURING A NON-CONSTRUCTION MONTH, THE DESIGN
VOLUME SHALL BE THE SUM OF A 10-YEAR 24-HOUR STORM PLUS THAT
MAXIMUM VOLUME BY A RATIONAL ANALYSIS, UNLESS ADEQUATE WATER
TREATING CAPACITY IS MADE AVAILABLE DURING THAT MONTH.



WHERE HIGH GROUNDWATER LEVELS AND/OR SPACE LIMITATIONS RESTRICT
ADHERENCE TO THE ABOVE, ADDITIONAL WATER TREATING CAPACITY MAY BE
SUBSTITUTED.

THE SELEPCTION OF WATER TREATMENT RATES WHEN IT EFFECTS RETENTION
BASIN SIZING SHOULD BE COORDINATED WITH PROJECT MANAGEMENT BECAUSE
OF HIGH WATER TREATMENT PLANT COSTS AND POSSIBLE AVAILABILITY PRO-
BLEMS,

FINAL DETERMINATION OF 'WHETHER OR NOT TREATING OF WATER WILL
ACTUALLY BE REQUIRED IS DEPENDENT ON THE DEGREE OF CONTAMINATION
IN RUNOFF WATER. THE DEGREE OF CONTAMINATION WILL LIKELY VARY
WITH TIME OF YEAR (LESS WITH HIGH VOLUMES OF SNOWMELT) AND EXTENT
OF DISTURBED SOIL DUE TO CONSTRUCTION.
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[ JACOBS ENrGINEE-RING GROUP INC.
ALBUQUERQUE OPERATIONS

~ 5E301 CE.NfRAL £VENUE NE. -- SUITE 1700. ALBU'UE•CLE. FEW ME)UCO 87108
1L.ErIONE (105j' 262. 1505

JEG/UMT/0487-Q 108 !. -.J

April 10, 1987

Mr. James R. Anderson
UMTRA Project Manager
U.S. Department of Energy
Uranium Mill Tailings Project Office
5301 Central Avenue, N.E., Suite 1700
Albuquerque, New Mexico.87108

Attn: Rich Sena
RE: Retent'ion of Ground-water

Monitoring Wells at
Grand Junction Mill Site
Contract No. DE-ACO4-82AL14086

Dear Jim:

In response to a request from MK-E during Grand Junction Ptiase I design
review, we have reviewed the wells that were suggested for retention in
Colorado Geologic Survey letter of March 9. The value of retaining on-site
well numbers 582, 583, 584, 585, and 586 is small compared to the effort
required to avoid damaging them during construction, so it is recommended
they be properly abandoned. Continued monitoring of the off-site
background wells 711 and 712 during construction serves no useful purpose;
however, since they are Bureau of Reclamation wells, DOE has no control or
responsibility over their -retention or abandonment. The remaining"eight
wells listed (724, 727, 728, 733, 737, 741, 745, and 746) may be useful in
monitoring impacts during remedial action and after, if that is deemed
appropriate. Therefore, their retention is recomm.ended.

If you have questions, please contact Larry Coons or Bill Deutsch or me.

y '.-uly yours,JA S NE E N GROUP INC.

M ald& Dubois, Manager.
Ibuquerque Operations Office

DPD/LS/vk I

cc: Jim Williams (MK-F)
Judd Leoný (MK-E)"
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UNTRA DOCUMENT REVIEW FORM

SECTION 1

Site:

Document:

Commentor:

Comment:

Grand Junction, Colorado Date: December 3, 1990

Preliminary Final Design - August 1990

TAC - P. Zelle

Calculation No. 05-670-01-04

For the layer two vicinity property material, moisture saturations on page
18 and diffusion coefficients on page 33 were not updated for 95 percent
compaction. Using 95 percent compaction for the three samples (29-Cr (0'-
20'); 29-Cr (20'-30'); and 33-F-B (0'-20')), moisture saturations would be
0.552, 0.548, and 0.484, respectively and diffusion coefficients would be
approximately 6 x 10' cm2/s, 6 x 10' cm2/s, and I x 10i cm!/s, respectively.
It is recognized that these changes will not affect subsequent RAECOM cover
thickness calculations since "the layer two diffusion coefficient was
conservatively increased to 1 x 104 cm2/s. The revised calculations only
indicate that use of 1 x 10.2 cnm/s is not as conservative as previously
thought.

SECTION 2

Response:

Date:

By: P. Sircar

December 20, 1990

Agreed. The calculations are revised. Please note that additioaal data on
vicinity properties (see Sheet No. 33A) indicate that the material in the
diffusion tests represent the VP materials fairly well.. So, the need for
added conservatism is reduced.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:

Checked by:

Approved by:

Date:

F:\WMTRA\OECDOCRV.GP3

122690/2



UNTRA DOCUMENT REVIEW FORM

SECTION I

Site:

Document:

Commentor:

Comment:

Grand Junction, Colorado

Preliminary Final Design

Date: December 3, 1990

- August 1990

TAC - P. Zelle

Calculation No. 05-670-01-04

On sheet 25, the first sentence of the Revision 4 discussion should state
that the long-term moisture contents calculated by the Rawls and Brakensiak
formula are "lower" (rather than "higher") than the moisture contents that
were measured by 15-bar capillary moisture tests or calculated by SWRDAT.

SECTION 2

Response:

Date:

By: P. Sircar

December 20, 1990

Agreed. The word is changed.

Plans for Implementation:

SECTION 3-

Confirmation of Implementation:
Checked by:

Approved by:

Date:

F:ýVWMTFkXDECD0CRV.GPJ

122600/3
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f co fL u/'/25/7
fractions for uranium mill tai11ngs:(i,• Ps 2/25•/$?

Table B.6.5 Radon emanating
Grand Junction

hoisture Radon Ra-226
content emanating concentration

Sample number (% dry wt.) (fraction) (p00/g)

GR3-01-001 4-6'
-GRJ-01-001 10-12'
GR,-01-003 5.25-7.25'
GRJ-01-003 10-12'
GR3-01-006 6-8'
SP.,-01-006 16-18'
GRJ-01-004 4-6'
GRJ-01-004 10-12'
GRJ-01-007 4-6'
GRJ-01-002 4-6'
GRJ-01-009 8-10'
GRJ-01-009 20-22'
GRJ-01-013 4-6'
GRJ-0l-013 16-18'
GRJ-01-013 25-27'
GRJ-01-014 4-6'
GRJ-01-014 12-14'
GRJ-01-014 14-16'
GRJ-01-014 16-18'
GRJ-01-012 4-6'
GRJ-01-012 16-18'
GRJ-01-012 25-27'
GRJ-01-01l 8-10'
GRJ-01-011 20-22'
GRJ-01-005 4-6'
GRJ-01-010 16-18'

GRJ-01-008 8-10'
GRJ-01-008 20-22'
GRJ-01-015 4-6'
GRJ-01-0l5 19-21'
6RJ-01-015 25-27'
GRi-01-613 1-4'
GRJ-01-611 3.5-7'
GRJ-01-611 0.5-3'

-3.7
3.8
1.5
3.1
5.0
6.9
3.0
S.7
7.2
8.9

11.4
42.1
35.3
40.8
37.4
28.8
56.7
51.6
53.7
40.6

7.2
41.2
5.9
9.0

21.3
50.5

4.6
8.1

15.9

9.1
39.0
42.8
36.5
21.2

Average
n

-0.32 -
-0.26

--- .22 -

0.28
0.33-
0.39-
0.21
0.28
0.33-
0.34-
0.37-
0.37-
0.36-
0.37-
0.28-
0.36-
0.36"
0.42-
0.30-
0.33-
0.30-
0.43-
0.34-
0.32-
0.38-
0.32-
0.38-
0.34 -

0.35-
0.35 -
0.30-
0.48-
0.44-
0.36-
0.40-

0.34
35.0

181.0
181.0"
91-.0-.-

156.0
438.0
322.0
149.0
184.0-"
572.0
535.0
852.0
635.0
387.0
551.0
404.0
890.02258.0

2775.02101.0
1820.0
427.0

2343.0
386.0
565.0

1442.0
1710.0
1985.0

317.0
644.0
366.0
478.0
725.0
779.0
380.0

1517.0

848.0
35.0

B-38 GRJ Draft RAP
June. 1986
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ikV
MKE DOCUMENT NO.5025-GRJ-C-09-01255-00

Ps : , .. .
13

To: Jim Williams
From: Garth Stowe•- -
Subject: Grand Junction Soil Radon Emanation Information

Information requested by Bob 1-eneks, MK-E San Fran reqardinq the radon
emanation from the Grand Junction site characterization samples Is
presented to you.

The site location of the soil samples used for the radon emanation
study was Inadvertently not shown on the table presented to you on
9/e/87. The table Is presented as follows with all the information
requested by Mr. Heneks.

SA'"MPLE

GJ-SS-296
SJ-SS-495
GJ-SS-432
GJ-SS-496
GJ-SS-4*94

_ G-SS-025
GJ-SS-437
GJ-SS-066

_ 3-SS-0 16
s3-ss- 152
GJ-SS-277
G3-55-150
GJ-SS-067

-... -. - . --- . -... s=. • .. . . .. . .-- - .... .... . ... ..-._ 7.2!. t:'-

LOCATION WET WEIGHT ) EO DAY e 6HR
(qrams) (pCi/q)

N 59,600 E 35,30021-4
N 59,500 E 35,700 3ý-4
N 59,505 E 35,.1&73
N 59,500 E 35,100...
N 59,500 E 35,700o,
N 59,350 E 32,660
N 59,505 E 35,673
N 59,300 E 33,000
N 59,500 E 32,621
N 59,250 E 33,400
N 59.200 E 33,600
N 59,200 E 34,500
N 59,300 E 33.000

565
530
562
321
511
573
343
555
587
4e4
597
601
574

F.-.* _AJ. I 1.2
,, 13.6
., 21.3

2, 1.6
,I 25-5.4

Ta.,.I;';ýf P"055.5 ..

p,,s, A,,. 172.3
"^"•;I;6,5s tfr. 198. .3

E55.6
2-66.9:
2e5

E99.5
348.6

6.7

1.5.3
12.4
16.1

127.5
113 -.9
131.6

IE6.1
1•4.4
216.3
209.a

Radon
Emanation

0.41
0.25
0.28
0.43-
0.37 -
0.12

- 0.34•--
0.34
0.59
0.31
0.36
0.2e
0.40

cc: J.E. Purvis
H.R. Meyer

RECEIVED- MKE

SEP 28 1987
JMTRA-S.F.

CHEM.-M11C.1 CAI 0,YqT;FM51' MlC.
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CA-2-79

Ž,0
MKE.- Grand Junction

' .3
chen and associates, inc.

I HYDROMETER ANALYSIS I SIEVE ANALYSIS I
TIME READINGS ~ U.S. STADR SRE

,"MHR. 7 "A.I1 0
45 MIN 15 MIN. 60 MN 19 MIN, 4 IN. IMIN. *2.W *10O -W403O1

I
"4

~~~~.Iu 
I..i. - s r

10 0

S I0

7 30

t•8 40 Ic
*1
31
a.

a

Wý

I;
00 W

3
2

rU

IC WO

100
A01 .0Q2

1
AM3 .00 019 .037 .074 .143 .297 1 $90 1.13 238 4.76 9.52 19.1 38.1 76.2 127120(

.42 2.o 152

DIAMETER OF PARTICLE IN MILLIMETERS I

O-

CATOSL.I SAND I .GRAVEL L|CLAY TO ILT FINE I MEDIUM DOARSE FINE I COARSE

GRAVEL 16 i SAND 26 % SILT AND CLAY 58 %

I

LIOUID LIMIT 32 % PLASTICITY INDEX 18

SAMPLEOF Sandy lean clay with FROM Hole
g.avel

BH6f at depth 0-20'

.42 " -"
DIAMETER OF PARTICLE IN MILLIMETERS

C T SAND = GRAVEL
CLIY 10 T FINE I MEDIUM 1COARSE FINE I COARSE BLES

GrRv 31 % SAND24 2 . SILT AND CLAY 45 q6
LIOUID LIMIT 32 % PLASTICITY INDEX 18

SAMPLEOF Clayey gravel with sand FROM Hole BH6-"5 at depth 20'-30'

1 343 87 GRADATION TEST RESULTS Fig I



CA-2-79
MKE - Grand Junction -

PS 31a/ ,-'/

VjyL 414-A?chen and associates, inc.
4HYDROMETER ANALYSIS SIEVE ANALYSIS

TIME READINGS U.S. STANDARD SERIES I CLEAR SOUAAE OPENINGS

45 MIN IS MIN. 60 MIN It UIN.4 MIN. I UKN. *2 2 "100 *W "40 *30 *16
1. . .

r
Is'r- r

10

SK

a~

C

70

Sc

S-

a"

3

111 w0

100
.1 1 .002 .am .009 .019 .03h

I
.074 .149 .297 I n9o 1.15 238

.42 2.0

DIAMETER OF PARTICLE IN MILLIMETERS

4.75 31. 111.1 18.1 16.2 1274 2W
152

CLYT ITSAND GRAVELCOBE

CLAY TO SILT FINE I MEDIUM [COARSE FINE I COARSE COOBLES

GRAVEL 0 % SAND 84 % SILT AND CLAY 16 %

LIOUIO LIMIT PLASTICITY INDEX Nonpiastic

SAMPLEOF Silty sand FROM Hole 21J at depth 20'-45'

I HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES J CLEAR SOUARE OPENINGS

24 MR ?7 R
4S MIN 15 MIN. -200 *100

is o I•*I6 1'1 "4W MIN 19 MIN 4 MIN. I MIN. *50 "40 '30 IV4 r" s-Ir
i

10o

9 10

71
30

a-

U)

S so
Ir4d

3

2

10

V0

ii

ý1 .2 AM AM .019 .W7 .074 .149 120 1 .1 412.38
.42 is0

DIAMETER OF PARTICLE IN MILLIMETERS

4.76 I.M2 19.1 28.1 X6.2

I
127 2W

152

CLAY TO SILT SAND GRAVEL COBBLES
CLYT ITFINE IMEDIUM COARSE FINE COARSE

GRAVEL 15 %

LIOUID LIMIT

SAND 33

28
SILT AND CLAY 52

STICITY INDEX 15
FROM Hole 33F-B at depth O-201SAMPLEOF Sandy lean clay with

gravel

1 343 87 GRADATION TEST RESULTS Fig. =
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DIAMETER OF PARTICLE IN MILLIMETERSj
I

CLAY TO SILT "m |AND Io sRAVE L offs
C[AYTO7SIL S IN MEDIUM JCARSEJ 1114E ICO-AR1SE CSS4

GRAVEL 4 % SAND 24 % SILT AND CLAY 72 %

LIOUID LIMIT 23 % PLASTICITY INDr-X 10

I SAMPLEOF Lean clay with sand FROM TP 114 at depth 0-1.0,
Sample No. 5

MYDROMETER ANALYSIS SIEVE ANALYSIS
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pINIs WIN w0MIN IIMIN 4MIN I MIN * "00 " SO "4120 a 36 "& d . 1 " S-I- -

0z 009 .• 437 Q74 .- .90 19 is 3- aM f3 191 361 '2i ,
42 20 S

DIAMETER OF PARTICLE IN MILLIMETERS R

LAV TO SILT SAND I RVE COBBLES
ME EDI-UM CO&RSEJ 8'.E nEEHS

I,

GRAVEL £ % SAND 54 SILT AND CLAY 40
LIOUID LIMIT 23 % PLASTICITY INDEX 7 %

SAMPLEOF Silty, clayey sand FROM TP 122 at depth 7.0-12.0,
Sample No. 9

I11126 90 1ChenONorhern.lnc' GRADATION TEST RESULTS J Fig.
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CLAY tO SILT FNI I MEDIUM JCOARSEJ "%E I COARSE COBBLES

GRAVEL 17 . SAND 34 % SILT ANDCLAY 49 %

LIQUID LIMIT 33 % PLASTICITY INDX 18 %

SAMPLEOF Clayey sand with gravel FROM TP 123 at depth 14.0-23.0,
Sample No. 10
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DIAMETER OF PARTICLE IN MILLIMETERS I
CLAY TO SILT SAND GRAVEL. COBBLESI FINE MIEDIUM C1OARSEI :-'E COARSE

GRAVEL 3 % - SAND 9 % SILT AND CLAY

LIOUID LIMIT 40 % PLASTICITY INDEX 24

SAMPLEOF Lean clay FROM TP 124
Sample

88

at depth 18.5-23.0,
No. 11

1126 90 ChendNorthenm.Ic i GRADATION TEST RESULTS Fig. 2
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GRAVEL 4

LIQUID LIMIT 4

SAMPLEOF Lean clay

SAND 8 % SILT AND CLAY 88 %

PLASTICITY INDEX 25

FROM TP 125 at depth 18.0-21.0,
Sample No. 12

I
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DIAMETER OF PARTICLE IN MILLIMETERS I
CLAY To SILT SAND GRAVEL

• MEDIUM [COARSE] _O I CCASES

GRAVEL 38 % SAND 15 % SILT-AND CLAY 47

LIQUID LIMIT 41 " PLASTICITY INDEX 19

SAMPLEOF Clayey gravel with sand FROM TP 126 at depth 1.0-4.0,
Sample No. 13

1 126 go Chen@Northem.Inc] GRADATION TEST RESULTS Fig. 3
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SAND 6 SILT AND CLAY

PLASTICITY IND•X 25

FROM TP 126
Sample

94. %

at depth 14.0-21.0,
No. 14
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GRAVEL 3 % SAND 30 % SILT AND CLAY 67 %

I
=ill

LIOUID LIMIT 37 '
a'

PLASTICITY INDEX 22

SAMPLEOF Sandy lean clay FROM TP 127 at depth 15.0-25.5,
Sample No. 15

1 126 go I ChenONorthem.lnc. GRADATION TEST RESULTS j Fig. 4



Rev -
L4I

S mYOROMUETER ANALYSIS I SIEVE ANALYSIS
P~~b

2dR 7 NR #E0E4Nb

AS.MIN ISMItN 60 IN IIIUIN 4MIN I MS%
I ~S STANDOARD SERIES

"150 so3 *¶5 6 .* 4

CýAAR SOUAAE OPENIN
GS i

~1~~

~I~c~o

a '*C 3
"0

I£
10

I w

Z

0

9-z
uJ

e0~

110

11

1 XC2 I ao .a39 W,; .;;4 tag al 1 !90 1 -138 476 152 .91 36A1. ;62 127' 2004220 IS2

I DIAMETER OF PARTICLE IN MILLIMETERS I
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CLAY TO SILT IE IEDIuM coRsE SNE COARSE

GRAVEL 0 % SAND 5 % SILT AND CLAY 95 %

LIOUIO LIMIT 44 % PLASTICITY IND, X 27
SAMPLEOF Lean clay FROM TP 128 at depth 16.0-25.0,

Sample No. 16
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SAMPLEOF Sandy lean clay FROM TP 130 at depth 10.5-14.5,
Sample No. 17

1 126 90 Clen@Norhem.lnc GRADATION TEST RESULTS Fig. 5
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1 126 90TChenQNorthen.1ncj. j GRADATION TEST RESULTS jFig. 6
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MKE DOG. No. 5025-GRJ-I-02-03843-0O

(MK-FERGUSON COMPANY
A MORRISON KNUDSEN COMPANY

INTER-OFFICE CORRESPONDENCE

, ~I

P-,L, lscaw 3

December 12, 1989

R. E. Cooney A&-

Albuquerque. NH - 3050

W F. J. Feliz F~AW

WOCJO": oc~oam
San Francisco, CA - WIES

SO Grand Junction, Phase II
Soil Testing - P.O. #3050-511-10034

Enclosed for your review and use are Chen-Northern's test results for
the Subject P.O. (Cheney Site). Your Scope of Work for this testing
was #5025-CRJ-R-01-03532-00. Please note that the triaxial
permeability tests have not yet been completed.

Please advise Tom Jennings-of this office whether this
results are acceptable.

testing and the

REC:JCB:kja

Enclosure

7 .

cc v/o enc.: R. E. Cooney
T. P. Jennings
J. G. Pepin
File

Attachment(s): 5025-GRJ-L-09-03844-0O
5025-GRJ-R-09-03845-00

3761K
SuOml



MKE DOC. No. 5025-GRJ-L-09-03844-00 C--

S
Chen@Northem, In

Nm'b± 29j, 2989

P.O. B= 9136
Alhu-qx.mqrm, Nw Mmdc 87119

Ca'&Ang EV'ee~anSctmms

S060Z^ "V t V S C
3ew o mm am"

RECEi;VE.) RAKE

U kiT FA -S. F.

Attentfrn: Mr. Jerzy itz

SbjeCt::- ar.at-orY Testing, P.O. No. 3050-5n1-10034

Jdb No.: 1126 90

Dear Mr. .jes:

As regiested, we have performe the reqjured laboratory tests on soil samqpes
frm the t•nP Cheney site ddch we recived Octer 24, 1989, at aor Dener
laboratory. The results are presented an Tables I and II and Figures 1 thrmRp
18. Also lcosed are copies of all wrkseets.

T iaxdal przaabil•t•tY tests are still in proress.
ocupleting these tests by Dtier 20th, 1989.

fte muintryate,

If you have any questi-- regrding this su•nittal, please call.

Simerely,

SalY 1• •Mler, A.E.T.
Soils axre tory Superviso

R~ev. D Y: NFL
510Vdnu

A wmen'ofiroerH-H- Vomo ewr~gwvmnf



C -C .11" (

a=-TM Mlt, INC-

TAMLE I

November 29, 1989

JCb No. 1 126 90
P.O. No. 3050-511-10034

~1

I.

summary of Laboratory Test PRes-ts

Test Pit
No. . Feet

0-1
7 -12

Smwple

5
9

Liquid
2imit

23
23

Plastic Shrinkage
Limit

Shrinkage
Ratio Spe= fic lOranic Carbomte

cation

114
122

4 123
124

125
126
126

1f 127
128

I 130
131

1 131

133
S136

14 - 23
18.5 - 23

18-
1-

14 -

21
4
21

15 - 25.5
16 - 25

10.5 - 14.5
0- 1.5

17 - 25

11 - 15
10 - 17

10
11

12
13
14

15
16

17
18
19

20
21

33
40

40
41
43

37
44

33
41
29

28
38

10
7

18
24

25
19
25

22
27

A1.0 2.0
2.7,88

2.768

2.772

2.767

0.28% 15.3

10.2

25.5

2.0 0.38% 18.1

17
24
15

13
24

14.1 1.9

2.762

0.10%
2.788 _

8.3

26.3

r 00

.0

12.9

C.

SC *w

* % CaO)3 equivalents
** meq/lOOq

-Z.'lln + 2-169 + 2 -11?- +?-,-16,1+

I



C
a1II-Nso'rnIllF , INC. November 29, 1989

TABIE II Job No. 1 126 90
P.O. No. 3050-511-10034

Sumary of Capillary-Moisture Relationship Test Results
I.

Test Pit No.
Depth, feet

123 @
14 - 2

125 @
1.8- 21

127 @15 - 25.5 130 @ 131 0 136Q

Average Initial
Moisture Content, %

Average Initial
Dry Density, pcf

Average Initial Compaction, %

15.3

108.1

94.6

16.9

104.4

95.2

14.5 16.0 15.9

109.5

95.3

15.6

111.2

94.6

105.1

95.0

109.4 A . S\l.
95.2 Art-- l/

Tension. bars Moisture Qantent. %

0.1
0.3
0.5
1.0
2.0
4.0
7.0

15.0

18.4
19.3
15.8
16.9
15.9
15.6
17.1
14.5

21.8
22.2
18.6
19.9
18.1
17.5
17.2
16.6

18.3
18.6
15.7
16.6
15.4
15.1
16.9
14.1

19.8
20.4
16.5
17.5
16.3
16.0
18.8
14.6

18.9
19.6
14.9
16.1
14.7
14*2
13.3
13.1

19.9
20.1
17.2
18.2
16.8
16.5
15.8
15.5 hvpQ Itt4

~a.
N~q r-F



(MORRiSONKNUDSEN ENGINEERS, INC.G AMORRISON-KNUDSENCOPN
Project
Feature
Item

Sheet
Contract No. File No.

Designed Date

Checked_ Date

App-,A*.x ~ .1)

PýA-l b () tj
DI N;*'- NCoEFF~3EQi~4 -TEýIT RE IL4LTj



C

Radon diffusion coefficients for off-pile soils

(

Table-8.6.3

U'

Maxi dry OptimUm As tested Test 1iffusloh
density Specific moisture dry density moisture coefficient Porosity Saturation

Sample (9/cc) gravity (% dry wt.) (g/cc) (% dry wt.) (cm 2/s) (fraction) (fraction)

GRJ-01-616 0-11 1.742 2.66 19.0 1.50 6.3 2.70E-02 0.41 0.24
Area A 1.57 6.9 1.90E-02 0.41 0.27

1.57 13.2 1.90E-02 .0.41 0.51
1.57 13.2 9.20E-03 0.41 0.50
1.50 17.6 7.OOE-03 0.41 0.67
1.50 17.4 2.40E-03 0.41 0.60

GRJ-01-610 0-5' 1.865 2.60 13.3 1.68 5.5 2.60E-02 0.37 0.25
Pond 3 1.60 5.9 2.50E-02 0.38 0.26

1.68 11.1 1.00E-02 0.37 0.50
1.60 11.5 1.5fE-02 0.37 0.52
1.69 14.0 1.OOE-03 0.37 0.60
1.69 14.7 1.30E-03 0.37 0.67

GRJ-01-617 0-50 1.726 2.76 19.0 1.50 7.0 2.40E-02 0.43 0.26
Ponds 1 and 2 1.53 9.0 4.30E-02 0.45 0.31

1.56 14.6 1.70E-02 0.44 0.52
1.55 14.5 1.20E-02 0.44 0.51
1.57 10.3 2.90E-03 0.43 0.67
1.56 19.3 4.0OE-03 0.43 0.70

5(I

Cs.-

'I ;



(

Table 9.6.2 Radon diffusion coefficients for uranium talllnjs

Rau. dry .ft,.mum As tested Test 1frouslon.
densliy Specific moisture dry density moIsturi coefficient Porosity Saturation

Sample (i/cc) gravity (% dry wt.) (9/cO) (% dry vt.) (cmw2 s) (fraction) (fraction)

GRJ-01-6)3 1-4' 1.622 2.71 J.3 1.46 S.1 2.0"-112 0.41 0.11
Sand 1.41 S.4 2.30t.02 0.46 0.11

1.46 9.1 2,11(-(12 0.41 0,31
1.45 10.2 2.21)-f42 0.46 0.3?
1.41 11.0 2.11W-02 0.41 0.39
1.41 12.2 1.5W-0l2 0.41 0.39

GRJ-0I-611 0.S-.' 1.311 2.,9. 33.0 1.11 14.2 ?.Sot-02 0.53 0.23
Sandy slit 1.11 14.2 7.391.-Or 0.15 0.23

1.19 25.0 1.31.-02 0.53 0.54
1.1) ?%.S 0.SOt-03 0.Me 0.52
1.20 3M.1 4.110C-03 0.SY 0.19
1.11 3S.6 4.00C-03 0.58 0.12

GRJ-Ot-.11 3.S-T1 1.635 2.61 11. 1.41 4.3 5,5OW-O? 0.45 0.15
Sand 1.4S 1.4 3.101-02 0.41 0.20 *

1.48 9.0 2.41W-02 0.4S 0.29
1.41 9.5 2.90C.02 0.4S 0.31
1.41 1?.1 1.50E-02 0.4S 0.40
1.49 12.1 1.10(-02 0.45 0.40

i

-.0 <. t

P-s

V 6

o t

s



MKE DOCUMENT NO. 5025-GRJ-L-04-01262-O0

~ JACOBS ENGINEERING GROUP INC.
ALBUQUERQUE OPERATIONS

i301 CENTRAL AVENUE N.E. - SMTE 1700. ALBUQUERQUE. NEW MEXICO 871.08
TELEPHONE (505) 846-4030

September 30, 1987

Mr. Robert Heneks
Morrison-Knudsen Engineering, Inc.
Headquarters Office
180 Howard Street
San Francisco, California 94105

Dear Mr. Heneks:

Enclosed are the results of radon diffusion coefficient testing for Grand
Junction, Colorado uranium tailings.

Should you have any questions, please contact me.

Sincerely,
JACOBS ENGINEERING GROUP INC.

Douglas E. Gonzales
Senior Health Physicist

DEG:jw
Enclosure

cc: TWathen, MKE (w/o encl.)

Attachment: 5025-GRJ-C-04-01263-00

;.., k.:D- WKE

OCT 0 5 1981
UMTRA-$.E.
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MKE DOCUMENT NO. 5025-GRJ-C-04-01263-OO t-A

es I/A Ei
w Y4 WtAPI

ATTACHMENT 7 TO EXHIBIT C, CONTRACT N. 34-6704-S-87-0032
0

.WA=~ ENrt4ERNG GROWF M

REPORT OF.RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

0 a

REPORT DATE Sept. 8. 1987

CONTRACT C8717. 103

BY RB

SAMPLE IDENTIFICATION 1alings - brana aunction, LU
SBTT gersE & Associates AngTneerEn CorporationSUBMITTEDByAERCID . July 30. 1987

SAMPLE ID MOISTURE DENSITY RADON DIFFUSION SATURATION COMMENTS

(DRY WT.%) (g CM3 ) COEFF. (cm t 1s) (MupIP) POROSITY

• KBHi33- F-B(2- ') 10.0 1.68 1.3E-02 0.44 0.38

4KBH33-F-B(2-2 ) 13.5 1.72 1.8E-03 0.63 0.37

IKBH33-F-B(2-2 *' 17.0 1.67 1.4E-04 0.74 0.38

I

BAMSED ON A I•ECIFIC GRAVITY OF..2.71 g/cm"1.

lEO-AL-AS-I Ia~ 371

7:--- •£VED. MKE

OCT 0 5 1VU
UMTRA -S.F.

-a
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ATTACHMENT 7 TO EXHIBIT C. CONTRACT NO0. 34-6704-S-87-0032

JAC=B WvtAG GROW~ M

REPORT OF.RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

RE

cc

SAMPLE IDENTIFICATION Tallings - Grand Junction. CO

JTogers & Associates EngineerinCorpoirson-
SUBMITTED BY ___ATE _ _ __IV__

PORT DATE Sept. 8. 1987

)NTRAC C8717 - 103
RYB

July 30. 1987

e

SAMPLE D MOISTURE DENSITY RADON DIFFUSION SATURATION a COMMENTS
(CRY WT.%I (gfcrn3j COEFF. (cm 21s) (Up/mP POROSITY

V1,BH29(0-20') C.S 1.68 2.0E-02 0.25 0.37

MKBH29(0-20') 13.5 1.70 2.2E-03 0.63 0.36

MrSH29(0-20-) 18.7 1.67 4.2E-04 0.84 0.37

E OI

£ BASED ON A SPECIFIC GRAVITY OF 2 .67 gfcin4.'

JIG-AL-AS-1 (VIg?,
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ATTACII&NT I TO EXHIBIT C, CONTRACT RD. 34-6704-S-67-0032

JAC- BvMM GROW M~

•IEPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

I ,

REPORT DATE Sept. 8, 1987

CONTRACT C8717 - 103

BY RYB

SAMPLE IDENTIFICATION 1afligs - b•alnd junctlOn. LU
Rogers & Assocfates AngCneerTn R.oCpoEItVfnS•UBMITTED BY. , ATE" RECEIVEDu - July 30.19~87

SAMPLE ID" MOISTURE DENSITY RADON DIFFUSION SATURATION a COMMENTS

(DRY WT.%I (01cmS) COEFF. (cm2/s) (WJP) POROSITY

mKBH2!f(2010301) 9.3 1.70 L.SE-02 0.43 0.37

iKBHZf(20-30' 13.5 1.67 1.2E-03-" 0..60 0.38

K (H2•'(20-30' 17.9 1.70 Z.0E-04 0.83 0.37

BASED ON A SPECIFIC GRAVITY OF 2.68 g/cmJ.

JtG-AL-AS-2 W67)n
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MKE .DOC. No. 5025-GRJ-L-04-03839-O0

JACOBS ENGINEERING GROUP INC.
ALBUQUERQUE OPERATIONS JEGA/MIS/0190-0002

5301 CENTRAL AVENUE N.E. - SUITE 1700. ALBUQUEI•QUE. NEW MEXICO 87108 r2I.E.
TELEPHONE (505) 845-4030

January 8, 19906 5-2.2-vo

Mr. Robert Heneks
MK-ES
180 Howard Street
San Francisco, CA 94105

Re: Diffusion Coefficient Measurements

Dear Mr. Heneks:

Enclosed are diffusion coefficient measurements for Grand Junction/Cheney
I1, Colorado (Task 126) as per your correspondence of November 8, 1989.

If you have
contact me.

any questions concerning 'these results, do not hesitate to

Sincerely,
JACOBS ENGINEERING GROUP INC.

Douglas E. Gonzales, Ph.D
Senior Health Physicist

DG/sh
Enclosures

cc: (w/o enclosures)
FFeliz
MLucero
CNestor
WTaber -;••N.. -.*-:

MKE DOC. No. 5025-GRJ-R-04-03840-O0
MKE DOC. No. 5025-GRJ-R-O9-03841-00

Attachment(s) :
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ATTACbIENT NO. I TO EXHtBIT D MKE DOC, No. 5095-GRJ-R-O4-03840.00.

I JACOBS ENGIEERIG GROUP M
ALIVO~AL. It i ftlrIJE I I•H•I•IDATE: December 20,

DELIVERABLE TRANSIATTAUREVIEW H, L..io

34-6704-S-87-0032 _T _P_ C89,44

SUBCONTRACTOR PLEASE CHECK APPROP RIATE BOXCESI)
Rogers & Associates Engineering Q3 DRAFT E] FINAL

515 East 4500 South [3 PARTIAL 0 TOTAL

Salt Lake City, UT 84107 03 REVISION

DELIVERABLE Task - 126

TITLEJDESCRIPTION OF DOCUMENTS Report of Radon. Diffusion Coefficient

Measurements Time-Dependent Diffusion Method Aro- cover soils from

Grand Junction, CO (Cbeney II site)

* ,. 4. 0 ORIG. REO.

0a ,opyREQ.

. ... _ _ NO, RECD. .. . GMT.)

)00 NOT WRITE BELOW THIS LINE - FOR USE BY JACOBS ENGINEERING GROUP MG ONLY
I I I •

A E CI) IqRXJTED f 7

0 NOT
ACCEPTED ACCEPTED

3. 0
TO DOM CONTROL OATEP V.,

FILE NCL,6i %12

• •.•-. .~ .-D .L

C IOAA

SUSPENSE

rYA~A~ ~ I-I...-..
* -.. :

3i~ie. I.. *

. r. -

~. :2.0 COMMLENTS:
/1 JAN gnf ' -~

__ .\, LU L LU ._/ .,A_



ATTAbMiNT NO. I TO 6HIBIT D
. D.d:(

ATACMET O ITOEIIT m m~c

JACOBS ENGLNEERING GROUP M
-JEI dL8VSmt9~OI •, , DATE: December 20, 1

DELIVERABLE TRANS MITTAIJREVIEW ,. .
SUBCOTriACr N 34-67O40--87-0032 GERJ - p C8944

SUBCONTPACTOR: PLEASE CHECK APPRcORIATE BOX(ESI:
Rogers £ Associates Engineering 3 DRrAFT M FIH&L

515 East 4500 South Q PARTIAL Q3 TOTAL

Salt Lake City, UT 84107 0 REVISION

DELI'VERABLE 'Task-. 126

TITLEIDESCRPTION OF DOCUMEHTS Report of Ra'don Diffusion Coefffcfent

Measurements Time-Dependent Diffusion Method for cover soils from

* Grand Junction, CO (Cheney II site)

"a0 OR)R. REC.
.3 "a COPY REO.

_________NOL RECD.

________NO RECD.

_________GMT.)

________O'RTJ

DO NOT WRITE BELOW THIS LINE - FOR USE BY JACOBS ENGINEERING GROUP IMl ONLY

RECD ROUTED
0 NOT

Tot ACCEPTED ACCEPTED
1. TF .0 Q
2. 10A) 0 0
&( , . 0 0

4.MM) 00 0 -
TO DOC CONTROL ODATEI9 BY: -

FILE N__

CC: CWITHCXJT ATTACHfMENTS

(CA)_ __ __ _ __ _ tsm)

SUSPENSE

SIGNATUREIDATE

Toctwical ReprovkntaUw)

RI

* COUMENTS:
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ATTACHMENT 7 TO EXHIBIT C, CONTRACT NO. 34-6704-S-87-0032

I
i JACOBS ENGINEERING GROUP M4C. y-.I,

REPORT OF.RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

I

I 0

REPORT DATE 12-20-89

CONTRACT C8944 - 126

Cover Soils- Grand Junction. CO (Cheney I1 Site)

I

~AUPL~ IDENTIFICATION
BMTTED BY°Rogers & Associates EngineerinClo 0rporagon

SAMPLE ID MOISTURE DENSITY RADON DIFFUSION SATURATION a COMMENTS

(DRY WT.%) (glcm3 l COEFF. (cm2ila) (MpIP1 POROSITY

#10 TP-123 9.3 1.74 1.OE-02 0.43 0.37

#10 TP-123 11.4 1.75 1.2E-02 0.54 0.37

#10 TP-123 13.7 1.74 3.9E-03 0.64 0.38

#10 TP-123 15.4 1.75 4.8E-04 0.72 0.37

#10 TP-123 17.2 1.75 2.7E-04 0.81 0.37

i+

2._._ - .' , 90

• S D N± .SEC FI RA IT48 2 78 0.0/
a BASED ON A SPECIFIC GRAVITY CF 2.788 - /crn



ATTACHMENT 7 TO EXHIBIT C, CONTRACT NO. 34-670LAS-87-0032

JACOB ENGINEERNG GROUP M4. •.u .

REPORT OF.RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

e Dec. 20, 1989

REPORT DATE

CONTRACT C8944h- 126
By RYB ti

Cover Soils - Grand Junction- CO (thpnpv Ty M4t.1InFMTIFI('~ATIO~J
wm-..n en *ll • -. ww e -. ... w . - - .. .. . ..

Rogers & Associates Engineerint Corporation
SUBMITTED BY_ _ .. _ __ATE RECEIVED

SAMPLE 16 MOISTURE DENSITY RADON DIFFUSION SATURATIONa COMMENTS
(DRY WT.%) (gfcm3 ) COEFF. (¢m2/1) (MplP) POROSITY

#12 TP-125 10.5 1.67 2.1E-02 0.44 0.40

#12 TP-125 12.4 1.68 1.4E-02 0.53 0.39

#12 TP,125 14.3 1.68 8.6E-03 0.61 0.39

#12 TP-125 17.2 1.68 3.7E-04 0.74 0.39

#12 TP-125 17.6 1.67 4.5E-04 0.75 0.40

#12 TP-125 18.9 1.68 1.2E-04 0.80 0.40

-2 . -- ••L-
6 e.-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __mO 4 _ _ _

_ _ _ _ _ .-__ _ _ _ _ _ _-__ _ -_ _

_ _ _ _ _ _ __ ___-__.__ _"__ _ -_t Q . "•fi' *

BASED ON A SPECIFIC GRAVITY OF 2.768 g/cm I



ATTACHMENT 7 TO EXHIBIT C, CONTRACT NO. 34-6701-S-87-0032

1
. JACOBS ENGINEERIN GROU MC

REPORT OF. RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

. 0

REPORT DATE 122089

CONTRACT C8944 - 126

BY OYe Sttes

Cover Soils - GrandJunctionCO (Cheney 11Site)~ft&UPL~ IDENTIFICATION -

SUBMITTED BYRogers & Associates Engineering C--rprati"n

$AMPLE ID MOISTURE DENSITY RADON DIFFUSION SATURATION a COMMENTS
(DRY WT.%) (gfcmr) COEFF. (cm 2 /s) (MpIP) POROSITY

#15 TP-127 8.7 1.79 1.7E-02 0.44 0.35

#15 TP-127 10.4 1.80 1.1E-02 0.53 0.35

#15 TP-127 12.7 1.79 4.OE-03 0.64 0.35

#15 TP-127 15.2 1.79 2.,^E-04 0.77 0.36

#15 TP-:27 16.6 1.79 2.8E-04 0.84 0.35

::ýSE::,,, A SPCFCRVTYOi.72 ,c



ATTACHMENT 7 TO EXHIBIT C, CONTRACT NO. 34-670.-S-87-0032

I JACOBS ENGINERG GROUP I C-,aq, 0

REPORT OF.RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

REPORT DATE 12-20-89

CONTRACT C8944 - 126

By RYB / ('4 e
Cover Soils - Grand Junction. CO (Cheney II Site)~&UPLF IDENTIFICATION -

SUBMITTED BY Rogers & Associates EnEgCne-J ,Corporation

SAMPLE ID MOISTURE DENSITY RADON DIFFUSION SATURATION k COMMENTS
(DRY WT.%) (9,cm3) COEFF. (cm 219) (MP/P) POROSITY

#17 TP-130 10.2 1.69 1.4E-02 0.44 0.39

#17 TP-130 12.6 1.69 8.1E-03 0.55 0.39

#17 TP-130 15.5 1.68 2.SE-03 0.66 0.39
4 9 9 4 4

#17 TP-130 16.9 1.69 4.6E-04 0.73 0.39

#17 TP-130 19.1 .1.69 1.7E-04 0.82 0.39

IIASED ON A SPECIFIC GRAVITY'OF 2.767 g/cm



ATTACHMENT 7 TO EXHIBIT C, CONTRACT NO. 34-6704-S-87-0032

JACOBS ENGINEERNG GROUP HC. Mi C•.•
&s"Ut .on S.L •..

REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION -TEST METHOD*

IREPORT DATE 12-20-89

CONTRACT C8944 "126

BY RYR_

SAMPLE IDENTIFICATION Cover Soils - Grand Junction, CO (Cheney 11 Site)

U E Rogers & Associates Engineerin• orporato_SUBMITTED PY ., ACTEr RErCaEIVD. .iW. I

SAMPLE ID MOISTURE DENSITY RADON DIFFUSION SATURATION a COMMENTS
(DRY WT.%) (glcm3 l COEFF. (cm 2 1) (MIpI) POROSITY

#19 TP-131 9.0 1.75 1.3E-02 0.43 0.37

#19 TP-131 10.9 1.76' 9.9E-03 0.53 0.36

#19 TP-131 12.3 1.76 1'1E-02 0.60 0.36

#19 TP-131 15A -1.75 4.OE-04 0.74 0.37

#19 TP-131 17.3 1.76 1.5E-04 0.84 0.36

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __,

I BASED ON A spECIFIC GRAVITY OF 2.7C2 g/cmi I
- ,- -.e~q I -Of 0?



ATTACHMENT 7 TO EXHIBIT C, CONTRACT NO. 34-6704-S-87-0032

I JACOBS ENGINEERING GROUP MC. 3aws',
AL4BUEMVEGU ffWIOU H I L. 14 114

REPORT OF RADON DIFFUSION COEFFICIENT MEASUREMENTS
TIME-DEPENDENT DIFFUSION TEST METHOD

REPORT DATE 12-20-89

CONTRACT C8944 -126

By IRYB /(kA
SAMPLE IDENTIFICATION Cover Soils - Grand Junction, CO (Cheney II Site)

yRogers & Associates Engineering Corpora tion
SUBMITTED BY_ _ _ _ _ DATE. _____V___

Y I Y *1

SAMPLE ID MOISTURE DENSITY RADON DIFFUSION SATURATION a COMMENTS
(DRY WT.%) (glcmn3) COEFF. (cm2/s) (MPIP) POROSITY

#21 TP-136 9.3 1.75 1.4E-02 0.44 0.37

#21 TP-136 12.5 1.74 1.2E-02 0.58 0.38

#21 TP-136 13.1 1.76 7.1E-03 0.63 0.37

"(#21 TP-136 1S.3 1.76 3.3E-04 0.73 0.37

#21 TP-236 17.5 1.76 1.5E-04 0.84 0.37

V3_. 7,4 _ __"

I BASED ON A SPECIFIC GRAVITY OF 2.788 g/cm'.



MKE DOC. No. 5025-GRJ-R-09-03841-00

Rogers & Associates Engineering Corporation .xv. ?
POST OFFICE BOX 330 1.L. t,5,Jflc

SALT LAKE CITY * U•FAI 84110
(801) 263-1600

REPORT OF DIFFUSION RUN "SPLIT SAMPLE" MOISTURES

RECEIVED- MKE

UJ 1 S' F.I' Lý
UITRA-S.F.

REPORT DATE 12-20-89

TASK# 126

SAMPLEID f]0 TP-121

MASS WEIGHTED AVERAGE MOISTURE 13.7

Layer Moisture % Dr.y.Mas.(a
1 13.5 364.57
2 14.3 326.73
3 14.3 312.08
4 12.6 299.26

MASS WEIGHTED AVERAGE MOISTURE 17.2

Layer • Moisture % Dry Mass (g)

RAE-103000

R
A
E



Rogers & Associates Engineering Corporation •'
POST OFFICE BOX 330

SALT LAKE CITY . UTAH o4110 a - -...
(801) 263-16•0

REPORT OF DIFFUSION. RUN "SPLIT SAMPLE" MOISTURES

REPORT DATE 12-20-89

TASK # 126

#12 TP-125
SAMPLE ID

MASS WEIGHTED AVERAGE MOISTURE 14.3

Lover # Moisture %

1 14_3 3C5.29
2 15.3 I319.10

3 14.8 290.76

4 12.8 283.56

MASS WEIGHTED AVERAGE MOISTURE 17.2

L rI M~oisture % D[yMo, (g)
1 17.2 317.30

2 17.1 312.64

R
A
E

RAE- 103000



~mv,

Rogers & Associates Engineering Corporation 1-v.
POST OFFICE BOX 330 L. L..

SALT LAKE cIT . UtAH 84 110
(801) 263-1600

REPORT OF DIFFUSION RUN "SPLIT SAMPLE" MOISTURES

REPORT DATE 12-20-89

TASK# 126
#12 TP-125

SAMPLE ID

MASS WEIGHTED AVERAGE MOISTURE .

Lver# Moisture % Dry Mass

MASS WEIGHTED AVERAGE MOISTURE

[aver . Moisture % Dry Moss (M)

RAE-103000

R
A
E



Rogers & Associates Engineering Corporation t,• P
POST OMFCE BOX 330 s4.L. 9-1j11,

SALT LAKE CTY UTAH 84110
(801) 263-1600

REPORT OF DIFFUSION RUN "SPLIT SAMPLE" MOISTURES

REPORT DATE_1220-89

TASK#. 126

SAMPLE ID #15 TP-127

MASS WEIGHTED AVERAGE MOISTURE 12.7

Lgyer Moisture % Dry Mom
1 12.8 337.15
2 13.2 325.60
3 13.2 337.76
4 11.6 318.02

MASS WEIGHTED AVERAGE MOISTURE 15.2

L[ver # Moisture % Dry Mass CM
1 15.1 -328.49
2 15.3 329.65

MASS WEIGHTED AVERAGE MOISTURE 16.6

Lover &f Moisture % Dry Mass (g)
1 16,5373.00

.2 16.7 27.0330

RAE- 103000

R
A
E
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Rogers & Associates Engineering Corporation
POS OaCE BOX330 L

SALT LAKE CrTY - UTAH 84110 6?
(801)263-1600

REPORT OF DIFFUSION RUN "SPUT SAMPLE" MOISTURES

REPORT DATE 12-20-89

TASK # 126
#17 TP-130

SAMPLE ID

MASS WEIGHTED AVERAGE MOISTURZE 15.5

Lover # Moisture % Dry Mos (g)
1 15.9 293.65
2 15.5 330.32
3 15.5 315.23
4 15.1 275.99

MASS WEIGHTED AVERAGE MOISTURE 16.9

Lover# Moisture % Dry Mos (a)
1 ,,m7 ,7

MASS WEIGHTED AVERAGE MOISTURE 19.1

Lover Moisture % Dry Moss( •

2 1Q9.0 310.34

RAE- 103000

R
A
E



Rogers & Associates Engineering Corporation . ' .

POST OFFICE BOX 330
SALTLAKECITY. UTAH 84110 C -- .

(801) 263.160

REPORT OF DIFFUSION RUN "SPUT SAMPLE" MOISTURES

REPORT DATE 12-20-89

TASK # 126
#19 TP-131

SAMPLE ID

MASS WEIGHTED AVERAGE MOISTURE 12.3

Lay% ~~Moisture % DyMg-
1 11.8 325.51

2 _13-0 307.44
3 1 .... 276.R3

4 11.5 317.29

MASS WEIGHTED AVERAGE MOISTURE 15.4

Laye~r # M..iure %DrMos(

1 15.4_-_323.67

2 15.4 306.29

MASS WEIGHTED AVERAGE MOISTURE 17.3

Moisture % Dry Moss (g)
1 17.4 310.63 E

2 17.3 327.31
R
A
E

RAE- 103000



Rogers & Associates Engineering Corporation ?v tISj"
POST O~CE BOX 330 W.L. 41

SALT LAKE cMTY. UTAH 84110
(801) 263-1600

REPORT OF DIFFUSION RUN "SPLIT SAMPLE" MOISTURES

REPORT DATE 12-20-89

TASK 126

SAMPLE ID #21 TP-136

MASS WEIGHTED AVERAGE MOISTURE 13.1

Lover # Moisture % D M
1 13.2 383.57
2 13.9 263.81

3 13.5 251.63
4 12.1 378.16

MASS WEIGHTED AVERAGE MOISTURE 15.3

Lover Moisture % D s
1 15.2 321.16
2 15.3 319.36

MASS WEIGHTED AVERAGE MOISTURE 17.5

Lover Moistur % Div Mass (a)

1 17.8 359.25

2 17.2 280.71

RAE- 103000

R
A
E



(A MORRISON-KNUDSEN ENGINEERS, INC.
Project A uoRnsN K"OsEN COMPANY

Feature
Item

Sheet
Contract No. File No.
Designed Date
Checked Date
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DATA FOR CALCULATED SOIL WATER RETENTION CURVE METHOD CODE: SCS NSSL BAUKER C98M

F-.r-%pi cO~N 3p

ID: 406082

'VME: mtro-grJ, 3
a, 14-23

R%"FRA01MENTS (VOL%):

, tp123 . 2-I jd?1 o

16.0, CLAY: 26.0, SILT: 39.0, SAND: 35.0, ON: .25, CLAY ACTIVITY: NIGH

MODEiATELY NIGH COMPACTION

***VATER CONTENTS***

EXPECTED COMPACTION (MEDIUM)

2K SOIL FRACTION WHOLE SOIL <M SOIL

WEIGHT X VOLUME X VOLUME X WEIGHT I
SOIL SUCTION (04)
(1 BAR a 1020 CM)

.00
10.00
20.00
30.00
40.00
60.00
.80.00
100.00
150.00
200.00
300.00
340.00
400.00
600.00

1000.00
2000.00
5000.00

•ii 10000.00
15300.00

102000.00

<2M4 SOIL FRACTION
WEIGHT S
23.22
23.22
23.22
23.22
23.22
23.22
23.20

23.10
22.36
21.52
20.34
19.99
19.55
18.52
17.33
15.90

14.29

13.25

10.66

VoLL1E S
36.92
36.92
36.92
36.92
36.92
36.92
36.88
36.74
35.61
34.33
32.52
31.98
31.31
29.71
27.87
25.64
23.11
21.48
20.58
17.36

WHOLE SOIL
VOLUME s

31.01
31.01
31.01
31.01
31.01
31.01
30.98
30.86
29.91
28.83
27.32
26.87
26.30
24.96
23.41

21.54
19.42
18.04

17.29
14.59

MODERATELY LOW COIPACTION

FRACTION WHOLE SOIL-
VOLUME X VOI3MEE X

27.01
27.01
27.01
27.01
27.00

26.95
26.78
26.43
25.15
24.01

22.45
21.99
21.41
20.06
18.53
16.72
14.73
13.48
12.81
10.49

40."

40."
40.44
40.43
40.36
40.11
39.61
37.77
36.13
33.88
33.21
32.37
30.39
28.15
25.47
22.52
20.65
19.64
16.15

33.97
33.97
33.97
33.97
33.96
33.90

33.70
33.27
31.72
30.35
28.46
27.89
27.19
25.53
23.64
21.40
18.92
17.35
16.50
13.57

31.31
31.31
31.29
31.23
31.11
30.69
30.04
29.30
27.55
26.19
24.31
23.75
23.05
21.42
19.58
17.44
15.12
13.70
12.94
10.39

43.55
43.55
43.52
4.44
43.29
42.73

40.90
38.58
36.76
34.24
33.49
32.54
30.33
27.82
24.87-
21.66

19.66
18.60
15.01

36.58
36.58
36.56
36.49
36.36
35.89
35.18
34.36
32.41
30.88
28.76
28.13
27.34
25.48
23.37
20.89
18.19
16.52
15.62
12.61

CLOD BULK DENSITY FOR '2MM SOIL FRACTION:

OVEN DRY 1.79

WET (1/3 BAR) 1.60

1.69
1.51

1.60
1.41

EQUATION PARAMETERS:

ALPHA

RM

RN

WCScIITK)

WcR(wr)
3D. INTER

BD.SLOPE

.008466
.026973

7.411980
23.22
6.27
1.66
-. 003151

.009788

.04558
5.171140

27.01
6.27
1.57
-. 002546

.012107

.080645
3.141490

31.31
6.27
1.47
-. 002526

HCDEL EQUATIONS:
WATER CONTENT (WT%) a WCR 4 ((WCS - WCR) / (1.0 * (ALPHA * SUCTION) ' RN)) RtM)

FIELD BULK DENSITY a BO.INTER * WATERCWTX) * BD.SLOPE

WATER CONTENT (VOL%) a WATER(UTS) * (FIELD BULK DENSITY)

WATER CONTENT (WHOLE SOIL - VOL%) a WATERCVOLS) * (1.0 - (ROCK FRAGMENTSCVOLK) / 100.0))

EXPLANATIONS: WCS a WTS OF WATER AT ZERO SUCTION; WCR u RESIDUAL WATER CONTENT (NEAR AIR DRY)



ID: 309102
DATA FOR CALCULATED SOIL WATER RETENTION CURVE METHOD CODE: SCS NSSL SANMER C985

Am: ustrI-grj, 3, tp125 •-,i,

,ý: a', 18-21
ROCK FRAGMENTS (VOWI): 3.0, CLAY: 44.0. SILT% 45.0, SAND: 11.0, ON., .25, CLAY ACTIVITY: MODERATELY HIGH

7.ý->

***VATER CONTENTS*

MODERATELY NIGH COMPACTION EXPECTED COMPACTION (MEDIUM) MODERATELY LOU COMPACTION

SOIL SUCTION (CM)
01 BAR a 1020 CM)

.00
10.00
20.00
30.00
40.00
60.00
80.00

100.00
150.00
200.00
300.00
340.00
400.00
600.00

1000.00
2000.00
5000.00

•'m)10000.00
15300.00

102000.00

,c214 SOIL FRACTION WHOLE SOIL <2g( SOIL FRACTION WHOLE SOIL <2ft SOIL FRACTION WHOLE ,SOIL

WEIGHT %
24.89
24.89
24.89
24.89
24.89
24.89
24.89
24.89
24.89
24.89
24.89
24.89
24.86
24.83
24.71
24.21
22.11
19.57

13.09

VOLUME % VOLUME
38.58 37.42
38.58 37.42
38.58 37.42
38.58 37.42
38.58 37.42
38.58 37.42
38.58 37.42
38.58. 37.42
38.58 37.42

38.58 37.42
38.58 37.42
38.58 37.42
38.54 37.38
38.48 37.33
38.31 37.16
37.58 36.45
34.48 33.45
30.71 29.78
28.37 27.52
20.84 20.21

X wEIGHT % VOLIUE I VOLUIE
29.11 42.19
29.11 42.19

29.11 42.19

29.11 42.19
29.11 42.19
29.11 42.19
29.11 42.19
29.11 42.19

29.05 42.11
29.02 42.06
28.93 41.95

28.89 41.89
28.82 41.80
28.57 41.46
27.96 40.62
26.31 38.34
22.72 33.36
19.80 29.25
18.20 26.96

13.23 19.80

% WEIGHT I
40.92
40.92
40.92
40.92
40.92
40.92
40.92
40.92
40.85
40.80
40.69
40.63
4 )55

40.21
39.40
37.19
32.35
28.37
26.16
19.20

VOLUME %
33.96
33.96
33.96
33.96
33.96
33.90
33.87
33.83
33.70
33.55
33.20
33.04
32.79
31.93
30.24
27.11
22.72
19.87
18.38
13.72

VoULE %
45.77
45.77
45.77
45.77
45.77
45.69

.45.65
45.60
45."
45,25
44.80
44.60
44.29
43.19
41.04
37.01
31.27
27.49
25.50
19.19

44.39
44.39
44.39
44.39
".39
44.32
44.28
44.23
44.08
43.89
43.46
43.27
42.96
41.90
39.81
35.90
30.33
26.67
24.73
18.62

CLOD BULK DENSITY FOR c2MM SOIL FRACTION:

OVEN DRY 1.83

WET (1/3 BAR) 1.55

1.73
1.45

1.63
1.35

EQUATION PARAMETERS:

ALPHA

RN

RN

VCScUTI)

WCRcWIm)

BD. I NTER

BD.SLOPE

.000260

.183756
2.071580

24.89
8.34
1.64
-. 003538

.000"8

.2Z6672
1.651060

29.11
8.34
1.S4
-. 002977

.001111

.200002
1.649940

33.96
8.34

1.43
-. 002542

MODEL EQUATIONS:

WATER CONTENT (IJTZ) a WCR # ((CCS - WCR) I (1.0 # (ALPHA SUCTION) o RN)) -- RN)

FIELD BULK DENSITY c 8D.INTER + IATERCWTI) * BO.SLOPE

WATER CONTENT (VOLM) 9 WATER(WTZ) * (FIELD BULK DENSITY)

WATER CONTENT (WHOLE SOIL - VOLM) a WATER(VOL%) * (1.0 - (ROCK FRAGMENTSCVOLX) I 100.0))

EXPLANATIONS: WCS a NTf OF WATER AT ZERO SUCTION; WCR a RESIDUAL WATER CONTENT (NEAR AIR DRY)



DATA FOR CALCULATED SOIL WATER RETENTION CURVE METHOD CODE: SCS NSSL BAU3ER C0

RI-I so L.

'"iE: umtra-grJ, 3, tp127
I T ( ),15-25.5

R FIAWENTS (VOWK: 10.0, CLAY: 38.0, SILT: 34.0, SAND: 28.0, ON: .25, CLAY ACTIVITY: NMOERATELY RICH

ID: 308072

***rATER CONTEETS***

MODERATELY HIGH COMPACTION EXPECTED COMPACTION c(EDIum) NOD!

(21 SOIL FRACTION WHOLE SOIL -c21M SOIL FRACTION
RATELY LOW COMPACTION

SOIL SUCTION (CM)
Cl BAR * 1020 04)

.00
10.00
20.00
30.00
40.00
60.00
80.00

100.00
150.00

200.00
300.00
340.00
400.00
600.00

1000.00
2000.00
5000.00

S10000.00

15300.00

102000.00

<2!M SOIL
WEIGHT %
22.94
22.94
22.94
22.94
22.93
22.92
22.89
22.86
22.74
22.58
22.19
22.02
21.79
21.12
20.20
18.97
17.51
16.53

13.87

FRACTION
VOLUIE 1
36.86
36.86
36.86
36.86
36.85
36.83
36.79
36.74
36.56
36.31
35.71
35.46
35.10
34.06
32.64
30.74
28.46
26.91
26.04
2i.72

WHOLE SOIL
VOLUME X

33.18
33.18
33.18
33.18
33.16
33.14
33.11
33.07
32.90
32.68
32.14
31.91
31.59
30.66
29.37
27.67
25.61
24.22
23.43
20.44

WEIGHT I VOLUME X VOUJE

26.66 40.08
26.66 40.08
26.66, 40.08

26.66 40.08
26.66 40.08

26.64 40.05

26.60 40.00
26.54 39.92

26.27 39.53
25.85 38.94
24.93 37.62
24.60 37.15
24.15 36.50
23.02 34.87

21.66 32.91
19.99 30.47

18.07 27.65
16.81 25.80
16.12 24.77
13.59 20.99

2 WEIGHT S

36.08
36.08
36.08
36.08
36.08
36.05
36.00
35.93
35.57
35.04
33.86
33.43
32.85
31.38
29.62
27.42
24.89
23.22
22.29
18.89

VOLUME Z
30.89
30.89
30.87
30.85
30.81
30.67
30.46
30.20
29.42
28.61
27.24
26.79
26.20
24.75
23.03
20.94
18.60
17.10
16.28
13.39

WHOLE SOIL
VOU24E

43.53
43.53
43.51
43.47
43.42
43.23
42.96
42.61
41.57
40.49
38.65
38.04
37.25
35.28
32.93
30.07
26.82
24.72
23.57
19.49

39.18
39.18
39.16
39.13
39.07
38.91
38.67
38.35
37.41
36."
34.78
34.24
33.32
31.75
29.64
27.06
24.13
22.25
21.21
17.54

CLOD BULK DENSITY FOR c2MN SOIL

OVEN DRY

WET (1/3 BAR)

EQUATION PARAMETERS:

ALPHA
RN

IN 2.

WCS(WTS) 22.

WCRC• ( ) 7.

BD.INTER 1.

BD.SLOPE

FRACTION:
1.84
1.61

1.75
1.51

1.65
1.42

003657
061345
,408250
,94
'39
68
003360

.005297
.053927

3.340820
26.66
7.39
1.59
-. 003130

.007107
.083402.

2.485730
30.89
7.39
1.49
-. 002650

MODEL EQUATIONS:
WATER CONTENT (CTS) a WCR + ((WCS - WCR) I (1.0 * (ALPHA * SUCTION)" RN)) ** RN)

FIELD BULK DENSITY a BO.INTER + WATER(WTX) * BD.SLOPE

WATER CONTENT (VOLK) a WATERCWT%) * (FIELD BULK DENSITY)

WATER CONTENT (WHOLE SOIL VOL%) W WATER(VOLI) * (1.0 - (ROCK FRAGIENTS(VDLX) / 100.0))

EXPLANATIONS: WCS z WT% OF WATER AT ZERO SUCTION; NC RESIDUAL WATER CONTENT (NEAR AIR DRY)



1% &^ 4--- a- t

DATA FOR CALCULATED SOIL WATER RETENTION CURVE METHOD CODE: SCS NSSL BAUIMER C985 ID: 406072

U'KN!: wtre-grJ, 3. tpl3O

: ., 10.5-14.5
uwRAGIENTS (VOLW): 1.0, CLAY: 25.0, SILTs 32.0, SAND: 43.0, CON: .25, CLAY ACTIVITY: HIGH

I gIVO

*'''ATER CONTENTS***

NODERATELY HIGH COMPACTION EXPECTED COMPACTION (MEDIUM) NODERATELY LOW COMPACTION

SOIL SUCTION (CM)
(1 AR a 1020 CM)

.00
10.00
20.00
30.00
40.00
60.00
80.00

100.00
150.00
200.00
300.00
340.00
400.00
600.00

1000.00
2000.00
5000.00

10000.00
15300.00

102000.00

CLUD BULK DENSITY
OVEN DRY
MET (1/3 BAR)

<2M( SOIL
WEIGHT 2
22.88
22.88
22.88
22.88
22.88
22.88
22.84
22.63
21.59
20.78
19.71
19.40
19.00
18.07
16.99
15.67
14.18
13.21

-12.681_
10.75

FRACTION
VOLUME K
36.58
36.58
36.58
36.58
36.58
36.58
36.52
36.20
34.60
33.36
31.72
31.23
30.62
29.17
27.48
25.42
23.08
21.5.
20.69
17.62

WHOLE SOIL
VOLUIME

36.21
36.21
36.21
36.21
36.21
36.21
36.16
35.84
34.25
33.03
31.40
30.92
30.32
28.88
27.21
25.17
22.84
21.33
20.48

17.4"

(364 SOIL FRACTION WHOLE SOIL 6421 SOIL FRACTION WHOLE SOIL

WEIGHT Z VOLUIE K VOLUME I WEIGHT K VOLUME VOLUIE K

26.59
26.59
26.59
26.59
26.58
26.51
26.22
25.68
24.22
23.15
21.72
21.30
20.78
19.55
18.14
16.47
14.62
13.45

12.81
10.59

40.03
40.03
40.03
40.03
40.02
39.92
39.51
38.73
36.63
35.07
32.99
32.38
31.61
29.80
27.73
25.26
22.49
20.73
19.77
16.41

39.63
39.63
39.63
39.63
39.62
39.52
39.11
38.34
36.26
34.72
32.66
32.05
31.29
29.50
27."6
25.00
22.27
20.52
19.57
16.24

30.79
30.77
30.67
30.48
30.22
29.52
28.74
27.98
26.38
25.17
23.50
23.00
22.37
20.90
19.20
17.22
15.05
13.70
12.98
10.52

43.08
43.04
42.91
42.67
42.32
41.40
40.37
39.36
37.22
35.60
33.34
32.66
31.80
29.79
27.47
24.71
21.69
19.80
18.78
15.29

42.64

42.61
42.49
42.24
41.90
40.99
39.97
38.97
36.85
35.24
33.00
32.33
31.49
29.49
27.19
24.47
21.47
19.60
18.59
15.14

FOR '2164 SOIL FRACTION:
1.80
1.61

1.70
1.52

1.61
1.42

EQUATION PARAMETERS:
ALPHA
U'
am

CScvKTZ)
WC It(Z)
BD.INTER
20.SLOPE

.010243
.018286

10.302160
22.88
6.27
1.67
-. 003247

.011683

.035885
6.091830

26.59
6.27
1.58
-. 002723

.014251

.101194
2.37260

30.79
6.27
1.48
-. 002696

MCWEL EQUATIONS:
WATER CONTENT (VIZ) * 1CR 4 ((1CS - 1CR) / (1.0 * (ALPHA

FIELD BULK DENSITY B 8D.INTER + WATERCW(T) * BD.SLOPE

WATER CONTENT (VOL%) a MATERCWTI) * (FIELD BULK DENSITY)

MATER CONTENT (WHOLE SOIL - VOL%) w WATER(VOLK) '(1.0

* SUCTION) ** RN)) ** RN)

(ROCK FRAGMENTSCVOLX) / 100.0))

EXPLANATIONS: WCS z VTZ OF MATER AT ZERO SUCTION; ViCR a RESIDUAL WATER CONTENT (NEAR AIR DRY)



VATA FOR CALCULATED SOIL UATER RETENTION CURVE METHOD CODE: SCS NSSL BAUER CM985

98eg( s 110w , 3
10: 406072

" AIE, umtra-grj, 3. tpI3I

17-25
i'F4RA•LENTS (VOLX): 3.0, ClLAY: 27.0, SILT: 33.0, SAND: 40.0. ON: .25. CLAY ACTIVITY: NIGH

***WATER CONTENTS***

NODEkATELY HIGH COMPACTION EXPECTED COMPACTION (NEDIUM) MODERATELY LOW COMPACTION

<M SOIL FRACTION WHOLE SOIL c40M SOIL FRACTION WHOLE SOIL 42W!4 SOIL FRACTION WHOLE SOILSOIL SUCTION (CM)
(t BAR a 1020 at)

.00
10.00
20.00
30.00
40.00
60.00
80.00

100.00
150.00
200.00
300.00
340.00
400.00
600.00

1000.00
2000.00
5000.00

10000.00
15300.00

102000.00

WEIGHT s
22.88
22.88
22.88
22.88
22.88
22.88
22.84
22.63
21.59
20.78
19.71
19.40

19.00
18.07
16.99
15.67
14.18

13.21
12.68
10.75

VOLUME z
36.58
36.58
36.58
36.58

36.58
36.58
36.52
36.20
34.60
33.36
31.72
31.23
30.62
29.17
27.48
25.42
23.08
21.54
20.69
17.62

VOLUIE
35.48
35.48
35.48
35.48
35.48
35.48
35.43
35.11
33.56
32.36
30.77
30.30
29.70
28.29
26.66
24.66
22.38
20.89

20.07
17.09

% WEIGHT Z VOLUME I VOLUME
26.59 40.03

26.59 40.03
26.59 40.03
26.59 40.03
26.58 40.02
26.51 39.92
26.22 39.51
25.68 38.73
24.22 36.63
23.15 35.07
21.72 32.99
21.30 32.38
20.78 31.61
19.55 29.80
18.14 27.73
16.47 25.26
14.62 22.49
13.45 20.73

12.81 19.77
10.59 16.41

X WEIGHT X
38.83
38.83
38.83
38.83
38.82
38.72
38.32
37.57
35.53
34.02
32.00
31.41
30.66
28.91
26.90
24.50
21.82
20.11
19.17
15.91

VOLUME t
30.79
30.77
30.67
30.48
30.22
29.52
28.74
27.98
26.38
25.17
23.50
23.00

22.37
20.90
19.20
17.22
15.05
13.70
12.98
10.52

VOLUME Z
43.08
43.04
42.91
42.67
42.32
41.40
40.37
39.36
37.22
35.60
33.34
32.66
31.80

29.79
27.47
24.71
21.69
19.80
18.78
15.29

41.78
41.75
41.63
41.39
41.05
40.16

39.16
38.18
36.10
34.53
32.34
31.68
30.85
28.90
26.64
23.97
21.04
19.20
18.21
14.83

CLOD BULK DENSITY FOR 42HM SOIL FRACTION:

OVEN CRY 1.80

WET (1/3 BAR) 1.61

1.70
1.52

1.61
1.42

EQUATION PARAMETERS:

ALPHA
RN

RN

WCSCTI)

WCRCWTI)
3D.INTER

BD .SLOPE

.010243
.018286

10.302160
22.88
6.27
1.67
-. 003247

.011683

.035885-
6.091830

26.59
6.27
1.58
-. 002723

.014251
.. 101194

2.379260
30.79
6.27
1.48
-. 002696

MODEL EQUATIONS:

WATER CONTENT (CWX) a WCR 4 ((WCS - WCR) / (1.0* (ALPHA * SUCTION) ** RN)) ** RI)

FIELD BULK DENSITY a BD.INTER 4 WATERCUTI) * BD.SLOPE

WATER CONTENT (VOLM) a UATERCMTI) * (FIELD BULK DENSITY)

WATER CONTENT (WHOLE SOIL - VOLK) UATERCVOLK) * (1.0 - (ROCK FRAGMENTSCVOL) I 100.0))

EXPLANATIONS: WCS * WTZ OF WATER AT ZERO SUCTION; WCR a RESIDUAL WATER CONTENT (NEAR AIR DRY)



DATA FOR CALCULATED SOIL WATER RETENTION CURVE METHOD CODE: SCS MSSL SAUMER 95 ID: 109092

U KANE: umtra-grJ, 3, tp136

: a. 10-17
SWFRAONENTS (VOL%): 1.0, CIAY: 42.0, SILT: 43.0, SAND: 15.0, OM: .25, CLAY ACTIVITY: LOWl

MODEkATELY NIGH COMPACTION

SOIL SUCTION (0M)
(0 BAR u 1020 04)

.00
10.00
20.00
30.00
40.00
60.00
60.00

100.00
150.00
200.00
300.00
340.00
400.00
600.00

1000.00
2000.00
5000.00

) 10000.00
15300.00

102000.00

64!M SOIL
WEIGHT 2

25.85
25.85
25.85
25.65
25.85
25.84
25.82
25.77
25.48
25.01
24.11
23.82.
23.4"
22.52
21.42
20.04
18.38
17.25

.16.60
14.10

FRACTION
VO.LUE %
39.74
39,74
39.74
39.74
39.74
39.73
39.70
39.63
39.18
38.47
37.12
36.68
36.11
34.72
33.06
30.96
28.44
26.71
25.72
21.B8

WHOLE SOIL
VOLUME x

39.34
39.34
39.34
39.34
39.34
39.33
39.30
39.23
38.79
38.09
36.75
36.32
35.75
34.38
32.73
30.65
28.15
26.44
25.46
21.67

***UATER CONTENTS***

EXPECTED COMPACTION (MEDIUM)

c2MM SOIL FRACTION UHOLE SOIL 0MI SOIL

WEIGHT I VOLUME 9 VOLUIE X WEIGHT 2
30.26 43.45 43.02

30.26 43.45 43.02
30.26 43.45 43.02
30.26 43.45 43.02

30.26 43.45 43.02
30.26 43.45 43.02

30.26 43.45 43.02

30.25 43.43 43.00

29.54 42.44 42.02

28.47 40.94 40.53
27.01 38.89 38.50

26.58 38.28 37.89
26.03 37.50 37.12

24.72 35.65 35.29

23.18 33.47 33.14

21.29 30.77 30.47
19.07 27.62 27.35
17.60 25.51 25.26

16.77 24.33 24.09
13.68 19.89 19.69

MODERATELY LOW COMPACTION
FRACTION MHOLE SOIL

VOLUMIE 2 VOLUME t
35.34 47.16 46.68
35.34 47.16 46.68
35.34 47.16 46.68
35.34 47.16 46.68
35.34 47.16 46.68
35.34 47.16 46.68
35.30 47.11 46.64
34.89 46.57 46.10
32.89 43.96 43.52
31.47 42.09 41.67
29.58 39.62 39.22
29.02 38.89 38.50
28.32 37.96 37.58
26.65 35.77 35.41
24.72 33.22 32.88
22.36 30.10 29.80
19.67 26.53 26.26
17.91 24.18 23.94
16.94 22.88 22.65
13.40 18.14 17.96

CLOD BULK DENSITY

OVEN DRY

lET (1/3 BAR)

FOR <2M14 SOIL FRACTION:
1.63
1.54

1.53
1.44

1.43
1.34

.QUATION PARAMETERS:
ALPHA
RI
am

,CSCV( )
ICRCMTZ)
BD. INTER
BD.SLOPE

.006565

.027067
4.624250

25.85
4.75
1.57
*.001301

.007946
.011932

13.137170
30.26
4.75
1.47
-. 001091

.010571
* .012818

14.112850
35.34
4.75
1.37
-. 000896

MODEL EQUATIONS:

MATER CONTENT (WTZ) " 1CR + ((tCS o MCR) 0 (1.0 + (ALPHA * SUCTION) it* RN)) *0 RM)

FIELD BULK DENSITY w BD.INTER # WATERCWTZ) * BD.SLOPE

MATER CONTENT (VOLM) a MATER(CT') * (FIELD BULK DENSITY)

MATER CONTENT (WHOLE SOIL - VOL%) - MATERCVOLX) * (1.0 - (ROCK FRAGMENTSCVOLX) / 100.0))

EXPLANATIONS: MCS u VTX OF MATER AT ZERO SUCTION; WCR a RESIDUAL WATER CONTENT (NEAR AIR DRY)
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RAECOMET.FOR - SUMMARY OF INPUT

-INPUT FILENAKE: grja.dat

READING: UIITRA-GRAND JUNCTION (RUN A)
LAYERS: 3•
INITIAL FLUX: .000
AMBIENT RN: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: •20.000
PRECISION: .0010

LAYER THICKNESS DIFFUSION POROSITY RA-226
NO. CM C0-SEC FRACTION PCI/G

3 30.5 .00292 .375 .0
2 304.8 .01000 .340 66.5
1 1220.0 .01200 .492 570.0

EMANATING BULK DENSITY
FRACTION G/€43

SOURCE TERN
PCI/C43-SEC
...........

MOISTURE
% DRY 'T

14.7300
10.0300
18.0000

SPECI FIC
GRAVITY

2.768
2.697
2.736

.00

.35

.36

1.73 .0000000
1.78 .0002556
1.39 .0012162

LATER 3 ADJUSTED TO MEET Jcrft : 20.0 4/- .100E-02 pCilm2/sec

RARE SOURCE FLUX (Jo) FROM LAYER I : 452.6

*** RESULTS OF RADON DIFFUSION MODELING

pClim2/sec

CALCULATION - RAECO4ET/FOR ***

m) LAYER

3
2
1

THICKNESS
(can)

30.
305.

1220.

EXIT FLUX
(PIjf/0m2sec)

1.9991E*01
2.6717E+01
1.3622E*02

EXIT CONC.
CpCi/litir)

3.9771E-01
7.4276E*04
1..0520E*05

AIR CONC.
(Pei/I)

.8OOOE+00

.1215E+06
.6497E+06

N20 CONC.
(CFC/L)

.20B0E+00

.3158E+05
.16B9E+06

.4971

.6114

.6237

PAGE I
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,,RAECOMET.FOR - SUEO4ARY OF INPUT

INPUT FILENAME: GRJB.DAT

HEADING: UJTRA-GRAND JUNCTION (RUN B)
LAYERS: 3.
INITIAL FLUX: .000
AMBIENT RN: .500
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

LAYER THICKNESS DIFFUSION POROSITY RA-226 EMANATING BULK DENSITY SOURCE TERM
NO. CM C42-SEC FRACTION PCI/G FRACTION G/CM3 PCI/43-SEC

3 30.5 .00395 .375 .0 .00 1.73 .0000000
2 304.8 .01000 .340 81.0 .38 1.78 .0003381
1 1220.0 .01200 .492 600.0 .37 1.39 .0013158

LAYER 3 ADJUSTED TO MEET Jcrit : 20.0 4/- .100E-02 pCf/m2/sec

MOISTURE
x DRY UT

14.3400
9.7400

18.0000

SPECIFIC
GRAVITY

2.768
2.697
2.736

BARE SOURCE FLUX (Jo) FROM LAYER 1 489.6

* RESULTS OF RADON DIFFUSION MODELING

pCi/m?/sec

CALCULATION - RAECOMET/FOR *

•w LAYER

3
2
1

THICKNESS EXIT FLUX
(cm) (pCfl/2/sec)

EXIT CONC.
Cp.',/Ilter)

4 .0&W6-01
9.8762E+04
4 ."56E+05

Ptic

MIC
.5 105

.6227

.6237

AIR CONC.
(PcIIL)

.BDOOE*0O
.1586E.06
.7160E+06

N20 CONC.
(pCI/I)

.2080E+00

.4124E+05
.1862E+06

49.
305.

1220.

2.0009E+01
3.4121E+01
I .4098E.02

PAGE I
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RAECOIET.FOR - SUIMARY OF INPUT

INPUT FILENANE:

NEADING: UlTRA-GRAMI
LAYERS: 3'
INITIAL FLUX: .000
AMBIENT RN: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

GRJC .DAT

JUNCTION (RUN C)

LAYER THICKNESS DIFFUSION POROSITY RA-226
NO. 0t4 C2-SEC FRACTION PCI/G

EMANATING BULK DENSITY
FRACTION A/C/d3

SOURCE TERM MOISTURE SPECIFIC
PCI/Id3-SEC X DRY UT GRAVITY

3
2
1

30.5
304,.8

1220.0

.00371

.01000
.01200

.375 .0

.340 66.5

.492 570.0

......... .. o..o..

.00

.35

.36

*... . .. a- eo.....

1.73 .0000000
1.78 .0002556
1.39 .0012162

14.7900

10.0300
15.0000

2.768
2.697
2.736

LAYER 3 ADJUSTED TO MEET Jerft : 20.0 */- .IOOE-02 pCi/m2/sec

BARE SOURCE FLUX (Jo) FRON LAYER 1 : 452.6

*** RESULTS OF RADON DIFFUSION MODELING

pC•/m2/sec

CALCULATION - RAECOMET/iOR *"

pw LAYER

3
2
1

THICKNESS EXIT FLUX
(cm) (Pi/m2/sec)

36.
305.
1220.

2.0019E+01
2.7810E+01
1 .3624E+02

EXIT CONC.
(PCI/titer)

3.9607E-01
7.2058E+04
4.0518E+05

.4951

.6114

.6237

MIC AIR CONC.

(PCi/l)
N20 CONC.
(PCI/t)

.2080E+00

.3064E.05

.1689E+06

.BOODE+00

.1179E+06

.6496E+06

PAGE 1
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•/ RAECOMET.FOR - SUIKARY OF INPUT

INPUT FILEXAME: grjd.det

EADING:
LAYERS:
INITIAL FLUX:
AKBIENT RN:
OPTIMIZED LAYER:
SURFACE FLUX LIMIT:
PRECISION:

UlTRA-GRAND JUNCTION (RUN D)
3-

.000

.800
3
20.000
.0010

LAYER THICKNESS DIFFUSION POROSITY RA-226 ENANATING BULK DENSITY SOURCE TERN NOISTURE SPECIFIC
NO. CH CX2-SEC FRACTION PCI/G FRACTION G/CH3 PCI/CM3-SEC X DRY WT GRAVITY

3
2
1

30.5
304.8

1220.0

.00533 .375 .0
.01000 .340 81.0
.01200 .492 600.0

.00

.38

.37

1.73 .0000000
1.78 .0003381
1.39 .0013158

13.7900
9.7400

18.0000

2.768
2.697
2.736

LAYER 3 ADJUSTED TO MEET Jcrit : 20.0 */- .100E-02 pCil/M2/sec

BARE SOURCE FLUX CJo) FROM LAYER 1 : 489.6

'"* RESULTS OF RADON DIFFUSION MODELING

pCl/m2/sec

CALCULATION - RAECOMET/FOR '***

THICKNESS
(cm)

EXIT FLUX
(pCi/m21sec)

2.0008E.01
3.7103E+01
1 .4103E+02

EXIT CONC.
(pCi/tliter)

4.233BE-01
9.2708E.04
4.4650E+05

NItC

.5292
.6227
.6237

AIR C0NC.
(Pci/I)

.BOOOE+00

.1489E*06

.7159E+06

N20 CONC.
(pCI/L)

.2080(+00

.3871E+05

.1861E+06

3
2
1

62.
305.

1220.

PAGE 1
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)i RAECOMET.FOR - SUMMARY OF INPUT

INPUT FILERAME: GRJE.DAT

HEADING: UITRA-GRAND JUNCTION (RUN E)

LAYERS: 3 '
INITIAL FLUX: .000

AMBIENT RN: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

LAYER THICKNESS DIFFUSION
NO. CM C02-SEC
..... ......... .........

POROSITY
FRACTION

.375

.340

.492

RA-226
PCI/G

.0

66.5
570.0

EMANATING
FRACT ION

.00

.35

.36

BULK DENSITY
G/CM3

1.73
1.78
1.39

SOURCE TERM MOISTURE
PCI/CM3-SEC % DRY UT

3
2
1

30.5
152.4

1220.0

.00292

.01000

.01200

...........

.0000000

.0002556

.0012162

14.7300
10.0300
18.0000

SPECIFIC
GRAVITY

2.768
2.697
2.736

LAYER 3 ADJUSTED TO MEET Jcrlt : 20.0 */- .1DOE-C2 pCi/m2/sec

BARE SOURCE FLUX (Jo) FROM LAYER 1 z 452.6

m RESULTS OF RAMON DIFFUSION MODELING

pC•m2/sec

CALCULATION RAECOMET/FOR e

THICKNESS
(cm)

EXIT FLUX
(pCi/m2/sec)

2.0013E*01
3.3797E+01
1.3840E+02

EXIT CONC.
(pCi/titer)

3.9771E-01
1. 1412E+05
4.0240E+05

NIC

.4971

.6114

.6237

AIR CONC.
CPci/L)

.8OOOE+00
* 186E+C6
.6452E+06

M20 CONC.
(Pci/I)

.2080EO00

.4553E+05
- 1678E.06

3
2
1

42.
152.

1220.

PAGE 1
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ýýRAZEM=.7O - StMART OF INPUtX

INPUT FZLEN.•: GRJF.DAT

MEADING: OCRA-GRAN JUNCTIOM (RUN P. LAEM 2-W5 1CI/GR)
LAYERS: 3"
INITIAL F=: .000
AMBIENT RN: .800
OPTnlIZM LAYER: 3
SURFACE FLU LIMIT. 20.000
PRECISION: .0010

LAM TBIC SS DIFFUSION 1-12'11f RA-126 DIAJATING BULK DENSITY SMOCE TERM MOISTURE SPECIFIC
go. .4 04 2-SEC FRACTION PCI/G FRACTION GIOA3 ICI/043-5EC 2 ]DRY WT GRAVITTY

3
2
1

30.5
304.6

1220.0

.00292

.01000

.01200

.375 .0

.340 150.0

.492 570.0

.00

.35

.36

1.73
1.78
1.39

.0000000

.0005766
.0022162

14.7300
10.0300
18.0000

2.768
2.697
2.736

LAME 3 ADJUSTED TO ET Jcrlt : 20.0 +/- .100E-02 pCi/m2/sec

E SOURCE FLUX (Jo) FROM .ATER 1 : 452.. pCI/m2/soc

***** RESULTS OF RADON DIFFUSION MODELING CALCUL.ATION - L*XCMMET/FM ***

J LAMYER

3
2
1

TNI~UIESS REX? FLUX
(cm) (pCi/m2/sec)

EXIT CONC.

(Pci/lIter)

3.9772E-01

1.8210E+05
4 .6443E+05

ISic AIR CNC.

(pCI/i)

320 CONC.

(lPC/I/)

.2080E+00

.77431+05
.19361+06

57.
305.

1220.

2. 0022E+01
A. 7843E+01
a. 9994E+01

.4971

.6114

.6237

* 6000E+00
.2978E+06
.7447E+06

PAGE I
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ýWIRAECOMET.FOR - SUIgARY OF INPUT

INPUT FILENAME: GRJG.DAT

IEADI1G:
LAYERS:
INITIAL FLUX:
AMBIENT RN:
OPTIMIZED LAYER:
SURFACE FLUX LIMIT:
PRECISION:

UlTRA-GRAND JUNCTION (RUN G)
3

.000
.800

3
20.000
.0010

LAYER THICKNESS DIFFUSION POROSITY RA-226 EMANATING BULK DENSITY
NO. cm C02-SEC FRACTION PCI/G FRACTION G/C03

3 30.5 .0o2 .375 .0
2 457.2 .01000 .340 6.5
1 1220.0 .01200 .492 570.0

.00

.35

.36

1.73
1.78
1.39

SOURCE TERM
PCI/CH3-SEC

.0000000

.0002556

.0012162

MOISTURE
z DRY UT

14.7300
10.0300
18.0000

SPECIFIC
GRAVITY

2.768
2.697
2.736

LAYER 3 ADJUSTED TO MEET Jcrit : 20.0 */- .100E-02 pCf/m2/sec

BARE SOURCE FLUX (Jo) FROM LAYER 1 : 452.6

* RESULTS OF RADON DIFFUSION MODELING

pcilmZ/sec

CALCULATION - RAEC4MT/FOR *

ýýLAYER

3
2
I

THICKNESS EXIT FLUX
(cm) (pCIlm2/sec)

EXIT CONC.
(pCi/Liter)

3.9771E-01
6.9756E+04
4 .0562E*05

miC

.4971

.6114

.6237

AIR CONC.
(pci/it)

.8000EO00

.1141E+06

.6504E+06

H20 CONC.
(pCi/I)

.2080E.OO

.2966E+05
.1691E+06

28.
457.

1220.

1 .9994E+01
2.6017E+01
1 .3589E+02

PAGE 1



T-i--v . ý-
st-N . tý-.- I Ar -

4L fllýolo

VUIEIFRAECcIET.JOR - SUMMARY OF INPUT

INPUT FILElNAE: IRJN.DAT

HEADING:
LAYERS:
INITIAL FLUX:
AMBIENT RN:
OPTIMIZED LAYER:
SURFACE FLUX LIMIT:
PRECISION:

UKTRA-GRAN JUNCTION (RUN a)
3
..ODD
.am0

3
20.000
.0010

LAYER THICKNESS DIFFUSION POROSITY RA-226
NO. CM C02-SEC FRACTION PCI/G

3
2
1

30.5
304.8

1220.0

.00395

.01000

.01200

.375 .0
.340 81.0
.492 800.0

EMANATING
FRACTION

.00

.38

.37

BULK DENSITY SOURCE TERM
5•/3 PCI/ON3-SEC

1.73 .0000000
1.78 .0003381
1.39 .00175",

MOISTURE
I DRY UT

18.3400
9.'7400

18.0000

SPECIFIC
GRAVITY

2.768
2.697
2.736

LAYER 3 ADJUSTED TO MEET Jcrit : 20.0 4/- .100E-02 pCi/li2/sec

BARE SOURCE FLUX (Jo) FROM LAYER I : 652.8

t•* RESULTS OF OADON DIFFUSION NODELING

pC•I/2/sec

CALCULATION - RAECOIET/FOR e

THICKNESS
(cm)

EXIT FLUX
(CFC/m2Isec)

2.0009E+01
3.4603E+01
2.0404E+02

EXIT CONC.
(pCi/ liter)

MIC AIR CONC.
(pci/I)

.8000E+00
.1620E+06
.9217E+06

N20 CONC.
(pCI/I)

.208DE00'O

.4212E#05

.2396E+06

3
2
1

50.
305.

1220.

4.0MR6-01 .5105
.6227
.6237

PAGE 1
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ýý) RAECCOET.FOR - SUMMARY OF INPUT

INPUT FILENAME: GRJIJ.DAT

NEADING: UNTRA-GRAND JUNCTION CR(U 1)
LAYERS: 3
INITIAL FLUX: .000
AMBIENT RN: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION:, .0010

LAYER THICKIESS DIFFUSION POROSITY RA-226
NO. CH CM2-SEC FRACTION PCI/G

EMANATING BULK DENSITY
FRACTION G/CN3
......... ............

SOURCE TERM
PCI/CH3-SEC
...........

MOISTURE
x DRY VT

14.3400
9.7400
8.0000

SPECIFIC
GRAVITY

2.768

2.697
2.736

3
2
1

30.5
304.8

1220.0

.00395

.01000

.02000

.375 .0
.340 81.0
.492 800.0

20.0 *#/

.00

.38

.37

1.73 .0000000
1.78 .0003381
1.39 .0017544

LAYER 3 ADJUSTED TO MEET Jcrit : .IOOE-02 pCf/m2/sec

BARE SOURCE FLUX (Jo) FROM LAYER I : 842.8

***** RESULTS OF RADON DIFFUSION MODELING

pCl/m2/sec

CALCULATION - RAECO4ET/FOR '~

THICKNESS EXIT FLUX
(cm) (pCl/m2/sec)

EXIT CONC.
(pIX/Liter)

4.0836E-01
9.9670E+04
6.6956E+05

MIC

.5105

.6227

.8327

AIR CONIC.
(PCI/I)

.BOOOE.0OO

.1601E+06

.8040E+06

K20 CONC.

(PCI/I)

.2080E+0O

.4162E+05

.2090E+06

3
2
1

49.
305.

1220.

2.0009E+01
3.4327E+01
1 .6797'E+02

PAGE I



*-v i "slo 3
RAECOMET.FOR - SUWWAY OF INPUT

kl,,flLENAME: GRJRBI.DAT

UEADING: UlTRA - GRJ - A (MEAN)

LAYERS: 3
INITIAL FLUX: .000
AMDIENT RM: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

LAYER THICKNESS DIFFUSION POROSITY RA-226 EMANATING

MO. 0m C02-SEC FRACTION PCI/G FRACTION

3
2
I

30.5
304.8

1220.0

.00292

.01000
.01200

.375

.304

.492

.0
66.5

570.0

.00

.35

.36

BULK DENSITY SOURCE TERM
G/CM3 PCI/CM3-SEC/

/

1.87 .
1.39./ .0012162°/

MOISTURE
2 DRY UT

14.7287

10.0300
18.0000

SPECIFIC
GRAVITY

2.7...a.

2.768
2.687
2a736

LAYER 3 ADJUSTED TO MEET Jcrlt : 20.0 *- .100E-02 pCi/w2/sec

r. S a .t we.... C *tP * . *t A ~... e..$.
vimA~W

'%W)LA

6Z rLUA %JUj rRun LAILK I : Asc.0 pIl#1amisC# /

** RESULTS OF RADON DIFFUSION MODELING / CA

YER THICKNESS EXIT FLUX / EXIT CONC.

(cm) (pC|/m2/sec) / (pCi/liter)

3- ... 35m 2.0011E+01 3.9775E-01
/

2 305. 2.9682E+01 8.1640E+04
1 1220. 1.0731E402 4.4223E+05

LCULATION - RAEcCCETFOR -

NIC

.4972

.5434

.6237

AIR CONC.
(~pCI/I)

.8000E+00

.1502E*06

.7091E+06

M20 EONC.
(pCI/i)

.2080E+00
.3906605
* 1844E+06

Sk .0 ý- ,I
4_.* L



AAECOMET.JOR '- SUM4ARY OF INPUT %0 Q (D WL. ~-15i
lmb"Y FILENAME% GRJRBI.DAT

SUITRA - GRJ - 8 (NEAN 4 SEN)
LAYERS: 3
INITIAL FLUX: .000
ANDIENT RN: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

LAYEM

3
2
I

THICKNESS

30.5
304.8

1220.0

DIFFUSION
042-SEC

.00395

.01000

.01200

POROSITY

FRACTION

.375

.304

.492

RA-226
PCI/G

.0
81.0

600.0

EMANATING
FRACTION

.00

.38

.37

BULlK DENSITY SOURCE TERM
G/C03 PCI/jC3-SEC

1.73 .00000
1.87 .0006972
1.39 .0013158

14.3365
9.7400

18.0000

SPECIFIC
GRAVITY

2.768
2.687
2.736

LAYER 3 ADJUSTED TO MEET Jcrit : 20.0 4/-

RARE SOURCE FLUX CJo) FROM LAYER 1 : 489.6 pCij

•'*' RESULTS OF RADON DIFFUSION MODELING

.IODE-02 PCI/02,

ruid sec

CULA1

T NI

A Ier)

TiON - RAECOMET/FOR

EXI
cpcI

'~AYER

2
1

THICKNESS
(cm)

305.
1220.

EXIT FLUX
(pC/zr2isec)

2.0012E+01
.3.8971E+01
1.0909E÷02

IC

.5106

.5566

.6237

AIR CONC.
(pCi/I)

.8000E.00

.1919E+06
.7815E+06

H20 CONC.
(pCI/I)

.4989E+05

.2032E+06

SJ Lrc-. I-- L 4 ~L.

PAGE 1
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AAEWlET.FOR - SLIPARY OF INPUT

ýW) ILEAEW: CRJRBI.DAT

*EADING: UNTRA - GRJ - C (MEAN)
LAYERS: 3
INITIAL FLUX: .000
AMBIENT IN: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

SPECIFIC
GRAVITY

2.768
2.687
2.736

LAYER THICKNESS DIFFUSION POROSITY RA-226 EMAXATING BULK I
80. CH C,2-SEC FRACTION PCI/G FRACTION GIO/3

NOISTURE
x DRY UT

14.7941

10.0300
18.0000

3
2
1

30.5
304.8

1220.0

.00371

.01000

.01200

.375 .0

.304 66.5

.492 570.0

20.0

.00

.35

.36

.0000000

.0003004

.0012162

LAYER 3 ADJUSTED TO MEET Jcrit :

SARE SOURCE FLUX (Jo) FROM LAYER 1 : 452.6 pCi/i21SSc
/

/
/

/
/

/**** RESULTS OF RAD)ON DIFFUSION NMDELING

2
1

THICKNESS EXIT FLUX EXIT CONC..

(cm) (pCi/m2/sec)/ (pCi/liter)

4_2. 2.0019E+0o 3.9596E-01

305. 3.1014E401 7.8614E+04

1220. 1.0734E*02 4.4221E+05

CALCULATION - RAECOET/FOR

RIC AIR CONC. I20

(pcW/O) (PC

.4949
.5434
.6237

CONC.
Mii)

.8OOOE+OO

. IWE4O6

.7090E+06

.2080E+00

.3761E+05

. 1843E+06
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RAECOMET.FOR - SUI4RY OF INPUT tu&Dý i6>)
L~S' c~-ZZ-c925Ir' - ;ILENAIE: orJrbi.dat

& G:. UKTRA
LAYERS: 3
INITIAl. FUX: .000
AMBIENT RN: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

* GiJ - 0 CMEAN * SEN FROM SlI.DAT)

LAYER
20.

3
2
I

THICKNESS
¢N

30.5
304.8

1220.0

DIFFUSION
012-SEC

.00533

.01000

.01200

POROSITY
FRACTION

.375

.304

.492

RA-226
PCI/C

.0
81.0

600.0

EMANATING BULK DENSITY
FRACTION G/=C
.........

.37 :139

.oo.o.o...o

.0000000

.0003972

.0013158

NOISTURE
I DRY UT

13.7918
9.7400

18.0000

SPECIFIC
GRAVITY

2.768

2.687
2.736

LAYER 3 ADJUSTED TO MEET Jcrlt : 20.0

SARE SOURCE FLUX (Jo) FROM LAYER i : 489.6 pCt/m2/sec

***** RESULTS OF RADON DIFFUSION NODELING

S /
fAYER THICKNESS EXIT FLUX EXI

(an) (pCf//_msec) / i

7. .0. 2.0009E+01 4.23
2 305. 4.2372E+01 / 9.90
1 1220. 1.0915E+02 / .87

CALCULATION - RAECOMET/FOR m

CONC. NIC AIR CONC.
(ci/it)

H20 CONC.
(pCi/I)

|33E-01
78E*04

35E+05

.5292

.5566

.6237

.8000E+00

.1780E*06

.7814E*06

.2080E0OO

.462BE+05

.2032E+06

V 4-,ý 1 J

PAGE 1



tnz (:ýE)
RAECOMET.FOR - SLM(AY OF INPUT

• ) LENAME: GRJRBI.

lIEADiNG: ULTRA
LAYERS: 3
INITIAL FLUX: .000
AMBIENT RN: .800
OPTIMIZED LAYER: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

LAYER THICKNESS DIFFUSION
NO. 0M C02-SEC

DAT

- GRJ - A (MEAN, 15Z.4 C4 OFF-PILE TAILING)

SPECIFIC
GRAVITY

2.768
2.687
2.736

30.5
152.4

1220.0

.00292

.01000

.01200

POROSITY
FRACTION

.375

.304

.492

RA-226 EMANATING BULK DENSITY SOURCE TERN
PCIIG FRACTION G/0(3 /`PCI/M3-SEC

...........I'll..---...---
.0 .00 1.73 .Do=0=0

66.5 .35 1.A7 .0003004
570.0 .36 ,1.39 .0012162

20.0 4/- .100E-02 pCi/m2/sec

MOISTURE
% DRY WT

14.7287
10.0300
18.0000

LAYER 3 ADJUSTED TO MEET Jcrit :

URE-SORCE FLUX (Jo) FROM LAYER I : 452.6 pCl/m2/sec ~

RADON DIFFUSION MODELING***** RESULTS OF CALCULAT ION - RAECCMET/FOR

"%WmA TER

-3-
2
1

THICKNESS EXIT FLUX

(cm) (pCIlm2/sec)
-EXIT CONC.
//pCi/ti ter)/

NIC AIR CONC.
(pCI/t)

152.
1220.

2.0011E+01 I 3.9ME-01 .4m7
3.6566E*01 / 1. 13971+05 .5434
1 .1050E+02 / 4.3815E+05 .6237

.8OOOE*O0

.2097E+06

.7025E+06

N20 CONC.
(pci/I)

.2080E+00

.5453E+05

.1827E+06

~.. V~A~



/

LAECOMET.FOR - SRMMARY OF INPUT tuo 0

EADINIG:
LAYERS:
INITIAL
4N1IENT
OPTIMIZE
SURFACE
PRECISIO

I
C

LENANE: GRJRUI.DAT

ULTA - GRJ - A (MEAN, 457.2 04 OFF-PILE TILING)

3
FLUX: .000
Ri: .800

LAYER: 3
FLUX LIMITs 20.000
NI: .0010

NICKNESS DIFFUSION POROSITY RA-226 EMANATING BULK DENSITY
N 042-SEC FRACTION PCi/C FRACTION 01043

30.5 .00292 .375 .0 .00 1.73
457.2 .01000 .304 66.5 .35 1.87

1220.0 .01200 .492 570.0 .36 1.39

ADJUSTED TO MEET Jcrt : 20.0 1- . E-02 pCi Bse

rCE FLUX (Jo) FROM LAYER I : 452.6 pcf/vi2/Sec

* RESULTS OF RADON DIFFUSION MDELING CALCULATIRO

6ýeZz -9(

/CE TE3W NOISTURE
1/00 C % DRY iT

00~ooo 14.7287
.0003004 10.0300
.0012162 18.0000

SPECIFIC
GRAVITY

2.768

2.687
2.736

LAYER 3

BARE SOwl

I - RAECOGET/FOR ***

THICKNESS EXIT FLUX
(cm) (pCi/12/sec)

NIC AIR CONC.
(Pcl/L)

120 CONC.
(PCI/I)(pCi/titer)

2
1

-34.-
'57.

1220.

2.0020E+01
2.8976E+0-1'
1.0691E4t2

3.9775E-01
7.8011E.04
4.4276E+05

.4972

.5437

.6237

.8000E+00

.1436E.06

.7099E06

.2080E+00

.3732E+05

.1846E+06

I cý ý L"%' S--*- " K LQ, 4- <:ý - ý__ _ýl
,.,7



d-1

VIV4.1 )RAECOWET.FOR - SUMMARY Of INPUT

f.. 

-,mow

IP~rr FILENAME:

LAYERS:
INITIAL FLUX:

GRJRl.DAT 57ý- Z - qO
UITRA - GRJ - A (MEAN, 100 pCf/gr OFF-PILE TAILING)

3

AMBIENT RN: .800
OPTIMIZED LAYM: 3
SURFACE FLUX LIMIT: 20.000
PRECISION: .0010

LAYER THICKNESS DIFFUSION POROSITY RA-226 EMANATING BULK DENSITY
MO. CM C02-SEC FRACTION PCI/G FRACTION 6/100

.. . .. . - -- - -

NOISTURE
z DRY UT

14.7287
10.0300
18.0000

SPECIFIC
GRAVITY

2.768
2.687
2.736

3
2
1

30.5
304.8

1220.0

.00292

.01000

.01200

.375 .0

.304 100.0

.492 570.0

.00

.35
.36

.0000000
.0004517
.0012162

LAYER 3 ADJUSTED TO MEET Jcrit : 20.0 */- .100E-02

DARE SOURCE FLUX (Jo) FROM LAYER I : 452.6 pCi/w2Jsec

** RESULTS OF RADON DIFFUSION MODELING CALCULATION - RAECOKET/FOR

'AYER THICKNESS
(cm)

EXIT FLUX
(Pci/m2/sec)

NIC AIR CONC.
(pci/t)

N20 CONC.
(pCi/t)

2
1

'9.

1220.

2.0017E.01
4.0029E+01
8.6196E+01

3.9775E-Ol
1.2910E.05
4.6929E.05

.4972

.5434

.6237

.8000E+00

.2376E+06

.7525E+06

.2080E+00

.6176E+05
.1956E+06

A
)

PAGE I
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Project 
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UMTRA DOCUMENT REVIEW FORM

SECTION I

Site:

Document:

Commentor:

Comment:

Grand Junction, Colorado Date: December 3, 1990

Preliminary Final Design - August 1990

TAC - P. Zelle

Calculation No. 05-670-02-01

Volume estimates used on sheet 4 are outdated; calculations for on-pile and
off-pile average radium-226 concentrations would change slightly if current
volume estimates were used. It is recognized that these Ra-226 concentration
estimates are reasonable, and any' revisions would have no affect on cover
thickness calculations as shown by sensitivity analyses in calculation No.
05-670-01-04. Revisions are not considered necessary.

SECTION 2

Response:

Date:

By: S.E. Botsford

December 20, 1990

We will revise calculation 05-670-02-01 to reflect the current estimate.
have added computations to justify the Ra-226 concentration values.used
the calculations.

We
1n

Plans for Implementation:

SECTION 3

Confirmation of Implementation:
Checked by:

Approved by:

Date:

F:%LUTRAVECD0CRV.GPJ

122690/6



(

UMTRA DOCUMENT REVIEW FORM

SECTION 1

Site:

Document:

Commentor:

Comment:

Grand'Junction, Colorado Date: December 3, 1990

Preliminary Final Design - August 1990

TAC - P.* Zelle

Calculation No. 05-670-02-04

Page 8 indicates -that the schedule assumes tailings excavation will be
completed by mid-1992, and all vicinity property materials will have been
deposited in the pond area by the first quarter of 1992 for subsequent
relocation to Cheney starting in mid-1992. Is this still the current
schedule? If the schedule has been revised, tihere is the schedule revision
located?

SECTION 2

Response:

Date:

BY: S.E. Botsford

December 20, 1990

The IOC is included to justify the quantities used in the calculation. The
calculation 05-670-02-02 needs revision since estimated quantities have been
revised per letter from J.G. Oldham to M.L. Matthews dated 4 October 1990.
When the calculation is revised (see p.2A calc 05-626-01-01) the "schedule"
reference will be omitted. Note that the calculation number in the comment
should have been 05-670-02-02.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:
Checked by:

Approved by:

Date:,

F:%UWTRkDEcCOCRV.GPU

122620/5
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My14 DOC. 3885-GRJ-R-06-04488-O0W c , A~t- I,ý2_-Eý , rZ

I _'C'_ I

Roger Geary &CD

DATE:

TO:

6/27/90

Partha Sircar FROM:

LOCATION: San Francisco, CA LOCATION: Grand Junction, CO

SUBJECT: UNC REPOSITORY SOIL SAMPLING PROGRAM

To date, there have been 30 soil samples taken from the repository. The
time frame from which the samples were taken was 2/27/89 to 4/20/90. We
will continue to send you updated lists.

cc: file
J. Turner

CHEM-NUCLEAR SYSTEMS, INC.
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GRAND JUNCTION
VICINITY PROPERTY REPOSITORY SAMPLES ~cc

1!

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

INITIAL RA-226 RCi/9

70.8"
203.0'
193.0'91.0'
164.0 5

76.3
2.96
1.53
3.61
7.57
26.1
93.6 -

1.6
1.3
3.6
.5.2
9.5
4.8
9.7

15.7
3.1
3.0
3.8

89.7 -/
6.1
2.9
2.8
3.5
1.4
1.7

20 DAY RA-226 nNt/o
L.'a

.•'5 ,J5

N/A I6LS'-IN/A -33'S."

N/A -337.1
NIA i~-
N/A. z1-7.
N/A 1'3 ).
6.5
4.2
6.5
15. 2_.f:

-49.3. -
(156.8 -

--2.2 "
3.2"
5.5-
9.2

12.5 "
7.2"

5.1
17.5

9-3

4.7
3.8
2.2
3.0

0

;2.. 'Vt . = L 4 '2,O

S~t~

V3 -o
-M ýs.T

+

ý%-M4'0411 't '. h* f X.0. 0 0
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MORRISON-KNUDSEN ENGINEERS, INC.A MORRZSON.KNUOSEN COMPANY . WYL- ;/41/40.f ?1Z 3/13/

, a

9
UMTRA

INTER-OFF ICE

TO: 3. G. Oldham

Attention: 3. E. Williams

LOCATION: MKF - Boise

SUBJECT:. UMTRA Project - GRJ

Quantity of Contaminated

Materials

PROJECT

CORRESPONDENCE

DATE: 15 January 1988

DOC. NO. : 5025-GRJ-I-O-0156S5-O0

FROM: T. R. Wathen

LOCATION: San Francisco, CA

We have reviewed the five correspondences attached to Mr. 3..R. Anderson's letter
dated November 2, 1987. 'Although some of the information is inconsistent, we will
utilize the information contained in the latest correspondence. We realize that the
total VP quantity is the UNC's "predicted" quantity; however, we will use it as our
design basis.

Pond 3 Quantity as of August 7, 1987

Using the topo map (dated February 1985) furnished by Jacobs, the Bendix Report and
the additional rediological data we obtained, the total quantity of contaminated
material is 313,300 c.y.

Calculations based on UNC field survey dated August 7, 1987 indicates that
209,000 c.y. was deposited from February 1985 to. August 7, 1987. The total quantity
in Pond 3 (August 7, 1987) a 522,300 c.y.

Sumvnary - Contaminated Materials Volume

Main Pile
Mill Yard
Along River Bank
Pond I
Pond 2
Pond 3 (MIE Calc. from 1985 topo map)
Pond 3 (UNC Calc. from 1985 to Aug. 1987)
UNC prediction of remaining VP (complete 1st quarter, 1992)
VP from DOE compound (1989-1990 schedule)

2,441,900 c.y.
30,800 c.y.
33,800 c.y.--
9,600 c.y. ,.

11,800 c.y
313,300 c.y;,
209,000 c.y.
910,000 c.y.
100,000 c.y. m

4.060,200 c.y.

N.

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- 6 cm/sec. In order to take full
advantage of these properties, these materials will be placed at the top of the
tailings embankment.

464810U/O135U



5025-GRJ-l-O1-01565-00
15 January 1988

Page 2

IOC to:
Subject:

J. G. Oldham
UMTRA Project - GR3
Quantity of Contaminated
Material

At present, the construction schedule indicates that excavation of the main tailings
pile will be c-ompleted by mid-1992 and excavation of the ponds (including VPmaterials) wil follow. At that time UNC would have deposited all the VP materials
(including 100,000 c.y. from DOE compound) in the ponds area (VP complete by first
quarter of 1992). Our Phase II contract document will reflect the above conditions.

T. R. Wathen

TRW/JL/bd

464z`U/O1 35U
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U HTiR A /&-rjI

bin' WY1L '/,

Borehole information CKa ej .mz- V%¶-X ~
Table D2.1

Total
hole

Hole *depth
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

Interval'
depth

BFEC
activity
(pCi/9)

SNL
activity
(pC0/g)

pCi/g
interface

(ft) jerOA CIL) /etc

A-44

A-48

A-50

. A-55

A-57

A-SB

A-59

A-61

23

22.5
18

17.5

20.25

19

22.5

20

16

20
18

17
7

15

11.5

16

13

1
4
5
6
7
Si
S2
S33
Si
1
2
3
4
5
6
7

$1

32
S33
1
Sl
S2
S3
1
2
31
S2
S3
3
4
5
6
7
8
S1
I
51
S2
S33

0-2.5
7.5-10

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

0-2.5
2.5-5
5-7.5

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

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5

0-2.5
IS-17.5
17.5-20
20-22.5

0-2.5
2.5-5

12.5-15
15-17.5
17.5-20

5-7.5
7.5-10

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

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

227.4
553.4
213.9
494.3

1987.9
82

129.6
136.5"38.4

- 163.1
202.6
160
113.6
149.7
544.4

2135.3

112.1
178
244.8

14.2
17.2
96.1
22.5
15.6
59.8

166.2
165.2

9.9
104.6

6.9
91.5

193.1
155.8
168.7
221.9
291.1
111.4
466.1
594.1

21.2

MISG

39.9
25. 7/Z5S3

MSG
KSG

499
12.5 1 -- /- 6"

5 3•./•). SY 5

48.6
12.4

5.2

19 19.A/ 357

11.1
MSG 23.1/A 7

17.5 i7.f,/4sýo.!r

I
3.3
8.3

~47 5~,~JgviJ 10, ?i3. •

D2-1 GR3 Draft RAP
June. 1986



Table D2.1 E

bj, WYL 7/m/1,

Borehole Information (Continued)

Total
hole

Hole * depth
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

BFEC
Interval. activity
depth (pC0/0)

SNL
activity
(pCi/g)

pCi/g
interface

(ft)

15 PC;/C
;jnkrýAfe.
.aeIAA /'

A-63

A-65

A-66

A-68

A-70

A-71

A-72

A-73

A-74

A-76

A-78

20.5

22.25

20.75

20.25

21.5

20.75

25

20.25

17.75

20

25

17.5

20

17.5

18

15

19.5

18.5

18.5

17

20

20

1
2
Si
S2

S2
1
6
7
51
52

S2
1

51
S2
S3

52

S1

-Si

1

52
S1
S2
S3

53
1

2

4

0-2.5
2.5-5

17.5-20
20-22.5

0-2.5
20-22.5

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

0-2.5
17.5-20
20-22.5

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

0-2.5
17.5-20
20-22.5

0-2.5
17.5-20

0-2.5
17.5-20
20-22.5

0-2.5
2.5-5

15-17.5
17.5-20
20-22.5

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17 .5-20

0-.52
2.5-5

7.5-10

67.7
180.9
100
13.8

149.3
15

1454.2

406.5
181.9
165.2

35.3
49.2

877.5

1398.7
185.7

46.5
183.4

66.4

92.3
283
135.7
445.3
710.7
436.9
844.8

1674.1
666.7

3129.9
92.4
96.8

208.8
196.1
154
155.7

2113.9
1423

229.3
83.6

229.6

20.5 120o,5/,5Z.5

22.25, 2. 5/4 145-2

22.5 2.. 51A51.•5
246
403.1

9.3

33.7
10.1

1280.9

39.9
31

46.3
46.3

319.4

388

*1
MSG -27AS.

MSG i.2 .7 / 4, aP

MISG L21-3 14sit

MSG i27.I /hS-16.O

MSG '39.0// s4f~s

82
1733;2

MSG 27. 5/~S5

,~6. O/h55t3MSG

a 1 54. ,;p , 0. If, q 7~.

02-2 GR3 Draft RAP
June, 1986



Table D2.1 Borehole information (Continued)

bywyL 74//'r/

Total
hole

Hole depth
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

Interval'
depth

BFEC
activity
(pC0/g)

SNL
activity
(pCt/g)

pCji/g
interface~
(f t) I

jg4-er.(A-.e.

8-30 21.5 17

B-32

8-34

B-35
B-36

8-37

B-38

B-39

B-40

21.5

12.5

30
25.75

35

25.3

35

16

6.5

24.5
21

32.5

21.5

30

5
6
7
a

Sl
S2
1
6

51
S2
S3
1
2
3
4
5
6
7
Sl
S2
1
51
S2
51
1
51
S3
1

S1
1

2
$1
S2
S3
1
2
Si
52
1
2

3
4
5

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

0-2.5

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

0-2.5
2.5-5
5-7.5

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

0-2.5
7.5-10

10-12.5
25-27.5

0-2.5
20-22.5
25-27.5

0-2.5
32.5-35

0-2.5
2.5-5

20-22.5
22.5-25
25-27.5

0-2.5
0-2.5

30-32.5
32.5-35

0-2.5
2.5-5
5-7.5

7.5-10
10-12.5

199
152.5
168.7
424.8

48.5
112.95.
844.2

902.8
51.5
36.9

1326.7
1251
1239.8

927.6
433.9
352
700.4
181.5

98.5
167
103.2

15.4
27.4

235.9
151.8
46.8

1449.4
128.2

1362.8
1520
844.9
257.6

2201.9
2095.8

428.5
37.8

2404.1
1826.3
2156.8
2421
2036.1

518.2
`45.2

-- 146.8

829.1
1015

22.6
12

%!ý 641&I 1

25.4
11.5

37.6
16.6
20.4

49.1
13.2

•19A9

621.9
461.3
19.5

41.8
23.1

21.5 21.s'5/4,s

22.5 .7 5/s •Z.S

12.5 cw.5/4,S67.5

27.5 275/•;±,.S
27.5 %7.5/4,rt.3

MSG /3-, •.

27.5 27. //&sse

35 3.-,15/ 7

MSG L"./Ass-S34 30

4 - v 31,S71.1

D2-3 6R3 Draft RAP
June, 1986
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Table 02.1 Borehole information (Continued)

1ýj w L
t

Total
hole

Hole deptb
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

Interval.
depth

BFEC
activity
(pC0/9)

SNL
activity
(pCi/g)

pCi/g
interface

(ft)

is p.C;/
;, C~e

B:41

B-42

8-43

8-45

B-47

B-49

B-51

8-53

B-56

29.5

27.75

28.5

30.5

23

24

22.5

18

23.3

24

24

22

24

17.5

17.5

17

12.5

16

6
7

9
10
11
S1
S2
1

S1
52
1

10
Si
S2

S2
S3
S4
1

Sl
S2
S3

1

Sý2

S3
1
2
Si
S2
S3
1

Sl
S2
1

Sl
S2
S3
1

Sl
S2
S3

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

0-2.5
25-27.5
27.5-30

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

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

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

0-2.5
2.5-5

17.5-20
20-22.5
22.5-25

0-2.5
17.5-20
20-22.5

0-2.5
12,5-15
15-17.5
17.5-20

0-2.5
15-17.5
17.o5-20
20-22.5

2152.4
1474.4

311.9
1172
1992.7
1158.4

86.8

1343.4
48.3

202.4
1954.7

28.5
202.5

36.5
26.8
88

261.1
45
68.9

1582
349.7

67.3
55.2

1184.3
* 398.7

436.4
505.9

1172.6
27

470.4
13.5
44.1
31.8

818.9
8.5
9.2

17.5

39

13.7
144.6

1748.8
49.4

248.5

72.9
174.7

37.5

29.3
46

88.5
22.3

8

27.8

7.9

46.2
12.4

MSG L83I.4/`/sr:

MSG ~I'd/4551

MSG 2./3

25 >s.751/4s-61~

25 :25.1/4LLS I

'20 .20. OIL 5S7

20 '2o. 0/4 s4.:

17.5 17.5/4r6s.s'

7.2
9

il
I

37 s.-vs.wrAI iqi t'7.7

02-4 GRJ Draft RAP
June, 1986



Table D2.1 Borehole information (Continued)

ax 'fA X@.

bc~y Wv,

ci" lof')L

q~

.1

.1

Total
hole

Hole depth-
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

Interval'
BFEC

activity
SNL

activity
(pCI/g)

pCi/g I
interface

(ft) 2ef A4'A) /CeI(depth (pC0/g)

B-67

B-69

B-86

8-88

C-1

22

25.27

25

16.25

55

20

22.5

24

16

28

'I
si
1
Si
S2
1
2
3
4
5
6
7
8
9

S1
1
2
3
4
5
6
7
1
2
3
4
5
6
7
a
9
10

12
51
S2
S3
S4
55
S6
S7
5e
S9

0-2.5
20-22.5

0-2.5
.22.5-25
25-27.5

0-2.5
2.5-5
5-7.5

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

0-2.5
2.5-5
5-7.5

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

0-2.5
2.5-5
5-7.5

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

595.2
13.5
35.1

126.2
47

539.3
564.4
414.7
418.9

•474.2
375.1
248.9
183.8
978.8

73
159.9
883.5

1511.2
1460.4
1787.6
1331
439.1...

1714.5
1669.1
2012.6

604
914.1

1125.9
1478.7

369
758.5
746.6

2035.7
456.5

16.9
48

108
8.2

14.7
24.3
23.7

22

9.7
MSG

MSG

27$.7/,

24.5

281.3

MSG 124~. 7 4 5q. S

.37.5 37.5/456o.S

i

32.4

10.5
9.4

34
10.5
15.1

8.4
9.5

(i
41

02-5 GR3 Draft RAPJune. 1986



Table 02.1 Borehole information (Continued) e12  i y . -,
<t'

Total
hole

Hole depth
numbeT (ft)

Physical
depth
(f t)

Sample
descrip-
tion

Interval-
depth

BFEC
activity
(pC0/g)

SNL
activity
(pci/g)

pCi/g
interface

(ft) ,kr:g .Au•/ebL

C-2

C-i 0

C- 10

C-1 2

C-1 3

C-1 5

C-20

C-22

C-25

.__ 1%

38

47.5

so

42.5

43.3

35

40.5

42.5

37.5

26.5

43

45.25

37.5

40.3

30

37.5

38

32.5

S1O 52.5-55
S1l 55-57.5

1 0-2.5 1621.3
11 25-27.5
Si 27.5-30 30.5
S2 30-32.5 58
S3 32.5-35 10.2
S4 35-37.5 14.9
55 37.5-40 157.6

1 0-2.5 106.6
2 2.5-5 264.9

S1 42.5-45 62.1
S2 45-47.5 133.6
.1 0-2.5 321.4
1S - 45-47.5 38.8

S2 47.5-50 24.9
1 0-2.5 854.3

51 37.5-40 41.1
S2 40-42.5 38.4
1 0-2.5 403.6
2 2.5-5 293.6

Si 40-42.5 60.8
1 0-2.5 500.7

Si 30-32.5 3.1
S2 32.5-35 2.9

1 0-2.5 294.9
S1 37.5-40 429.5
1 0-2.5 331.4
2 2.5-5. -156.5

51 37.5-40 28.7
52 40-42.5 39.1
1 0-2,5 276.8
4 7.5-10 418.2
5 10-12.5 337.6
6 12.5-15 497.5-A 32.5-4 497.--

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

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

9.9
16.9

314.4
25
16.2

9.1
16.5
12.1

54.8

27.2
6.4

27.2
42.3

27.2

9.1
18.9

22.2
10.7

40

MSG

49

MSG

4P.0/45-57

42.7 /4Z63 -S

NSG •,•2. /,4, 4

30 34a//,5.,1

MSG 4. -1/4 Z6~

42.5 3.5-/-,--S7.-S

37.5 37.S/4-srb'a

97.

6 1 7 4-A 1 12., 12.0. 1

02-6 GRJ Draft RAP
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Table 02.1 Borehole information (Continued) , I*r' :

Total
hole Physical Sample

Hole depth depth descrip-
number (ft) (ft) tion

BFEC SNL pCl/g
Interval. activity activity interfai
depth (pCi/g) (pCi/g) (ft)

is p ;/S;'5 P/r,,tC
A e It, .A)l

C-26 32.5 27.5

C-27

C-28

C-33

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

C-93

C-94

37

34.5

34.5

6
5
1

25

26

24

35.25

30.5

32.75

5.5
3
0

21.5

22

24

Sl
S2

1
-2

3
4

7
8
9
10

S2

S1
* 2

S1
S2

1Si$1

1
S151
51Si
1

1

2
Si
S2

1
2
3
4
5
6

.7
8
9

10

32.5-35
35-37.5

0-2.5
2.5-5
5-7.5

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

0-2.5
2.5-5

35-37.5
0-2.5

30-32.5
32.5-35

0-2.5
32.5-35

0-2.5
22.5-5
0-2.5
0-2.5

20-22.5
0-2.5
2.5-5

22.5-25
25-27.5

0-2.5
2.5-5
5-7.5

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

17.1
57.3

771
630.1
726.8
506.5
609.6
384.5

1634.7
1153.4

719.9
333.3

1405.9
50

336.2
1507.2
1934.4

430.8
466.9
692.4
246.8

1684
151.7

1431.7
750.8

36 .6
1573.8

55.8
1272.2
2072.7

195.2
29.8

1384.7
2115.5
2270.2
1980.2
1935
2311.1
2370
1811.9
2445.3
2185

65.8
32.8

52.5

170.1

31.9

9.6

10.7
47.8

MSG 4./;~

MSG ,3L.o/t-.l

MSG

12.8
8.4 V

HSG
MSG

22.5

• 10 -4 /,5 7F.6

.2.7 / 1JI

M~SG .1 -. 7/s6.

30

4:* qqj 4 9. :

D2-7 GRJ Draft RAP
June. 1986



Table 02.1 Borehole information (Continued)

b I-
IW Y1. 7A/a

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

Interval.
depth

BFEC
activity
(pCi/g)

SNL
activity
(pCi/g)

pC /g
interface

(ft)
C;-

C-99

C-100

D-3

0-4

D-7

0-6

0-7

0-8

36.25

40

35

38-

41.5

45

46,75

50

32.25

34.3

31

35

37.5.

40

44

44

S$
S2

1
51
S2
1
Si
S2
S3
1

15

Si
S2
1
14
Si
1
S2
S2
1
3
4

7

10
11
1-2
13
14
15
1.6
S2
1
Si

S1

S2

25-27.5
27.5-30

0-2.5
32. 5-35
35-37.5

0-2.5
32.S-35
35-37.5
37.5-40

0-2.5
2.5-5

30-32.5
32.5-35

0-2.5
32. 5-35
35-37.3

0-2.5
37.5-40
40-42.5

0-2.5
5-7.5

17.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32. 5-35
35-37.5
37-.5-40
42.5-45

0-2.5
45-47.5

0-2.5-
42. 5-45
45-47.5
47.5-50

546.8 19.6
58.2 16.9

309.7
68.9 25.6
25.1

316.8 56L,. '•I ,
20 ,5.
99. 8 9o.5
31.6/ 44.6

1564.1
650.5

11.2
5.4 36.1

553.4

36.25 13.3/4-Ar.-

MSG 1:49- SS-4

32.5 31.2 . S

37.5 37.E/hS-rs

4 .1.5 41.s/4.r-42.s

42.5 '42-.S/&52s~

157.3
19.739.4

328.6
23.6
50.6
41

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

1235.5
25

287.4

245.6
635.9

87.1

14.9

1274.1
8

483.9

84.9
90.5

MSG

MSG
5-0. i -r6 7

JR ~AAI II.ClO. a

02-8 GRJ Draft RAP
June. 1986



Table 02.1 Borehole information (Continued) Y-D L

7//?/,

Total
hole

Hole depth
number (ft)

Physical
depth
(ft)

Sample
descrip-
tion

'Interval'
depth

BFEC
activity
(pC0/9)

SNL
activity
(pC0/g)

pCi /g
interfacel
(f t). I

ISpe5ý

0-9

0-14

0-16

0-17

0-18

0-19

0-21

0-23

0-24

51.5

22.5

32

37

37.5

48

22

30

32.3

32

32

S2
1
2
3
4
S
6

*1

7
9
10

S2

1
2
3

S1
S2
1
13
S1
S2
1
13
S2

2
15

S1

I

Sl
S2
2
3
4

6
7
a
10

0-2.5
47.5-50
50-52.5

0-2.5
2.5-5
5-7.5

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

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

32.5-35
35-37.5

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

0-2.5
30-32.5
32.5-35

0-2.5
2.5-5

35-37.5
37.5-40

0-2.5
40-42.5
"42.5-45

2.5-5
5-7.5

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

338.5
564.6

1571.2
805.4
965.4

1073.2
809.9
892.8
740.2
833.4

1091.8
1562.7

788.2
924.7

1725.6
556.7

2224.5
10
30.5

252.9

35.9
562.4

22.9
337.9
295.1

81.6
337.9
625.8

36.0
313
285.5-
268.1
274.9k
223.4
355.3
327.4
369.3

P SG. 
I

16o~/-
18

1006.4
MSG S-6 /-63

420.1

40.2
10

1818.3
325.6
6.1

2215.3
15.3

1533.2
12.3

24.6
18.3

35

40.5 37

37 137.o/•s6o

37.5 37.s/-/,3.s

.4o5 ,.o/=L

45

MSG i!o.7/7,-,-6

45

50

40

44.5

37 $,..'2kI

D2-9

.22, f.0

6R3 Draft RAP
June. 1986



Table D2.1

W Y-

ewd Mr.,

Borehole information (Continued)

Total
hole

Hole depth
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

BFEC
Interval. activity
depth (pCi/g)

SNLactivity
(pCi/g)

PCi/g
interface

(ft)
feat f.;

0-29

0-31

D-75

D-77

D-79

D-80

0-81

0-82

31.5

31

26

22.5

32.5

26

25

30.5

31

30.3

20

19.5

27.5

24

21.5

28

11
12
13
14
15
16
17
18
Si
S2

1
2
13
1

13
1
9
S3

1

2
3
4
5
6
7
8
9

10
11
31
S2
,1

51ISi

$1

2
Si

S2

25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50

0-2.5
2.5-5

30-32.5
0-2.5

30-32.5
0-2.5

20-22.5
25-27.5

0-2.5
20-22.5

0-2.5
2.5-5
5-7.5

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

0-2.5
25-27.5

0-2.5
22.5-25

0-2.5
2.5-5

30-32.5
0-2.5

30-32.5
32.5-35

319237.6
251.3
237.4
317.5
258.1
339.3

1404.8
23.6

112.7
553.6

1376.3

1189

464

207.3
699.8

20.8
527.3
522.6

1043.7
1143.9

804.9
314

1026.3
1051.9
706.5
588.3

2312.3
279.6

1363.675.9
52.9

535.9

1030.3

88.3
92.6

23.5

92.4

478.8

103

14SG

M5SG .aoI.

M4SG

nt 4.

22.5

MSG

M~SG

MSG6 .7.O 1~2.

718.5325.5
922.5
280.5
707.6

2150.4
623.7

1225.2
532.7

89.1
D-83 32.75 30 MSG I

I.

02-10 CR3 Draft RAP .June, 1986
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Table D2.1 Borehole information (Continued) 10' D; L .Si/..../:
44'! 7/31310

Ci/g is pF:/j
erface; ;er -,(- c_t) " 1:c•)e.

Total
hole

Hole depth
number (ft)

Physical
depth
(f t)

Sample
descrip-
tion

Interval.
depth

BFEC
activity
(p00/g)

SNL
activity
(pCi/g)

P
int

(

0-84

0-85

0-87

0-95

0-96
0-97

0-98

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

36

24.25

30.3

42.25

25.25
36

30

MSG

KSG
HSGMSG

MSGMSG
MSG

29

23.5

28.3

34.5

23.25

32

25

1
Sl
S2
S3
1
2
3
4
S11

12
S11

2
3
4
5
6
7
a
9

10
11
12
14
SI
S2
1
1

13
1

Sl
52

0-2.530-32.5
32.5-35
35-37.5

0-2.5
2.5-5
5-7.5

7.5-10
22.5-25

0-2.5.
27.5-30
30-32.5

0-2.5
2.5-5

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

0-2.5
0-2.5

30-32.5'
0-2.5

25-27.5
27.5-30

546
41.6
48.9
20

745.8
1715.5
2044.1
1788.3
1513.7
593.8

1070.2
276.1
374.7

332.7
348.5
426.3
490.2
533.5
500.7
417.2
461.8
519.5

1759.1
23.6

9.8
244.9
294.7

171.8
32.4

5.4

36
36.7
25.6

MtSG

177.7

89.7
37.s•/.tS..-•

MSG

37.5

504

3

1248.9

26.8
29.6

MsG
M7SG.5:7. -lI

27.5 . hS5

10
8.5
9

10
8.

8.5

MSG
MSG
MSG
M•SG
MSG
MSG

M~SGMSG

REII •_ ,n3
ft 17, E £3.!

Ave Ro.-226 4 ICCeI4-v-A 4 -:On . 24v33.1 /2 = £' C

D2-11 GRJ Draft RAP$EM 3o.1

3une. 1986



OMORRISON-KNUDSEN ENGINEERS, INC.
Project '24 2=Tz"Ariy
Feature "7r: I, -,AV-4,,D1,
Item 0 *7- ,W.A 1A -eOn .:,,,...M0 ,J , AP

Sheet -2.L
Contract No. .--e:J- File No.
Designed -W'y. Date 7/'-/,
Checked A:" Date .

A/01 : aj IIv4m40j V:,,b le ir 0.L syo," ,.I ,•l,;P/ $A • 4e Se

Airec, S' CM4 1 ymAV' 2, boe-jui Iv.%0 64aII ^J v-A.lroeA+ 4-opAA 4

Grid Dote- NW at-~f(ElVH1
Coordiuttes Depth bole .. J3 la-226 elk-22L -rjý-ij HOW;reIvt ga. PeP4~j

Nortli East (in.) No. No, (CIh)W epe-/'s CP':/P I to/,, CAL)

1100 2000 0- 6
1100 2200. 0- 6

-1090 10 0- 6
1080 .2. 0 0- 6
1080 400 0- 6
10 80 600 0- 6

0- 6
'lo8go 80 .0- 6
1080 900 0- 6
1080 1000 0- 6
1080 1790 0- 6
1062 1180 0- 6
1060 1180 0- 6
1060 1230 .0- 6
1060 1300 0- 6
1055 295 0- 6

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

*6- 12
12- 18

1031 368 0- 6
6- 12

U.- is

12- 18
1030 410 0- 6

6- 12
12- 18

1025 900 G- 6

6- 12
12- 18

1006 200 0- 6
1006 900 0- 6
1004 424 *0- 6
1001 42 0-. 6

6- 12
12- 18

169
167
121
122
123

124
125
126
127
157

128
129
130

168

284
. 286

6;84
-. 93

94

95
96
97

244
23

434
* 433

432
. 422

423
285
319

320
321
424
425

177
178
179

.,180

145

146
147

69
426

24
164
165
166

.283 12i
11 4 1

56 3

17± .1
20 2
201± 1
26± 1
26± 1

voo2± 1
2016 ±:117

229 16
222 ± 14
202 ± 11

55 ±2
214 ± 10
29 ±

147± 8
1295 : 55

858 ± 35
24_± 1

507 + 26
13i± 1

41± 2
1901 ± 83
1321 ± 55

417 ± 17
270 ± 11
270 " 11'94_ 4

53 ±_3
32+_ 2
18i± 1

226 ± 9
988 ± 36
830 + 34
56±2. 3

.7.5
0

1.0
0.5

0.5

0.5ox
0.s

7.s
2.5
2.5
2.0
1.0

'.5

.2.0

2.0

4.5

/

IsI. trT

37.41 ft.7
713.1! 313.3
e2-ft. 33

Aq &J t ..

g1 t.V±3.Z

ifz~ All f.41

1.0
0.0~

A)./ 1. a.r

37 s:.LP'kl 13,12;± 6!£0 h(~V~I£4 5,, ý44- 1 .5 3.4 7



* (• MORRISON-Ki
Project . -,•wa
Feature -P.'/P4,g Z..,,1A.:
Itam 0. -P , e.,/A ,/7

JUDSEN ENGINEERS, INC.
WPANT

L.m.e~4~ ;J~E~J4

Sheet ___ -____
Contract No. 5". 5 File No.....
Designed /yL . Date .7/tt•,-/5
Checked I', Date " :

Gid • .. Bore- NCG or Civic(en+r,+;fl PropesaA
Coordfute: 'Depth aole 3 : . la-226 e-R,,-zz6 Th-e3o 14o;s+",, Lxfuv. ve

-North East (in.) No. No. (WC11) cpe/$) cpe/A) %I 4A)

1000 10
1000 76

0- 6
0- 6

131

6-

12-
12-Z

1000 100 0-
1000 149 0-

6-
12-

1000 300 0-
1000 400 0-

6

12
18

12

12is

132

133
134

45
142

143
144

68
161
162
163

70
* 71

72

27

I

24 2 2
84.± 4

87 ± 73 1ft93.7
0O8 ±: 66 776.2 1 304.S

82±8
32±34 '7411 .2
87 ±4 26.4 1 ahi
16 ±1 aq47
2± 1

94_± 4
"• ± t

17.16

5/. t~-

i.0
7.5

2.0

2.0

1004
1004
1004

1004

100(
99.
99

S0o

0 600
0 710
0 800

0 900

o 1400
0 1500
3 1600
9 1000
a 310

0- 6 -#is*

0- 0 i I t ....1
0-6 136 73 16± 1:

0- 6 137 74 58 $
0- 6 138 75 11 1
0- 6 139 682 99 -5 *.57

7.31
f.23

07-

0-
0-

0--

6-
12-

6 156

- i40

12
1s

226
227
228

99
187
188
189

.. .. • -- me

990 800 0-
985 35 0-

6-
"12-

980 900 0-
974 423 0-

6-
12-

969 602 0-
6-

12-

6
6

12
18

6

6
12
18

6
12
18

138

171

683

207
208
209
686
181
182
183
148
149
150

48 2
130 + 10-12+ 1

117±5
168± 7 '

7589 1315 4
1634±:t67
1648 6

1787 85
598 ± 25

* 69± 3
28± 2

7463 ±303
$06 ±: 19

1104 + 45 1
181± 8 J
284 13 1
264 - 11

T*lXia±I',

ifi t311.3
ti3 - ,J.3

v4•.v*I s7.D

F7=.|± 3: t.j

r•eJ± ii.7

1.0

1.0
0.5

I.s

1,0
1.5
q.0

0

I.O1,0

q.o

3.

7.1L

4.07

37 lfm_.k, 30,712. (.t 136-wJYv-'1-1 136.7.2-



(•MORRISON-KNUDSEN ENGINEERS, INC.

Project _
Feature "', •':.i E fA,,, o ,
Item O4 -. •r;/ L.,1J-;o,7 L:uJ,,ba ,, ai ,•sit,.es

Sheet -it_2_

Contract No. $-25' File No.
Designed W YL Date 7-.ý-/,/
Checked f.? Date /.: /-

Af"ec a cevni'Jd)

*Grdd.. s. ore- XMG or C~icee¶+rA+sofl .Propo"w2

-Werth East (ii) No. No. WDilt) cpc.*/g) £Pv/ai dp.I

960 500 0- 6
6- 12

12- 18
958 .209 0- 6

6- 12
12- 18

940 1327 0- 6
6- 12

935 1400 0- 6 155
913 485 0- 6

6- 12
'12- 18

•905 232 0- 6
___"6-12

. 12-18
904 296 0- 6

S 6- 12
612

12- 18
904 .400 0- 6 145

0- 60

184
185

186
201
202
203
307
308
243
158
.139
160
169
170,
170 k
171
204
205

206
s0

231 ± 10
77-- 4
16± 1

$34 ±34
.994 ± 42
783 + 33
330 ± 19

18 1
60± 2

223 ± 12
76 -6
41 + 3
35± 2

754 ± 49
615 40

1499 ± 72
506.± 35
180± a

S29 ±- .2
29 ±2
29,5 ± 12

J.1r I o3.o

aw.ft 7.5.

7.#ttf 2

I*t %a.

at..t 13.3

-P.t R.D

7$0

/so

904 600 0- 6
904 6.5 0- 6

6- 12
12- 18

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

6- 12
b '90

21-S IA
147

151

152
141

402
154
155
156
430
429

46
210
211

-*4 -_f _:§ -

248 ± 12
872 + 32 3D.7±".,
120 ± 5 a2.11. AS

11 ± 1 ,I.9±.:2

168 9
247 ± 13
230 : 10
3 332 ±: 17 7i.t.f1-$.
133 ±+ 6 ,04?z•tf3

1934 ±. 79 i25IJi t?.o
91 ± 7
12± 1
43 3

198± 9
864 ± 41 4q:.7±aqL,

1217 + So 71;- ;a.:-
.122± 6

39_± 2

900 "100
.900. 200
900 300
900 80
900 1030

900 1:,00
900 1300

12-
0-
0-
0-
0-
0-
6-
0-
0-

18
6;
6;
6;
6;

6S

6;
6;

142
142
144
149

167,
47
48
49

. 404
309
322
428

* 427

1&~J

ij.of

t.f.3

.5.5

2.5

2.0

1.5

2..S

9.0

".5

1.0

2.0
1.0

8.0

1.0
153
154

I

41 S.144,/ t 7g-. 7



MORRISON-KNUDSEN ENGINEERS, INC.
TkW ,32VrAs~x O COMPANYIorp;.,aM

Feature 77gl'Alft :,I '.

Item e4-Alf/ E-r,2-4.,ioL:M~s a4lij ~Mn,:P

Sheet .... _. __

Contract No. 5-o " File No...
Designed W'YL - Date 7/za'/t&
Checked t. L. Date ,. ,,/?f

AEC'. o

Pad.. .Bre- NCG or (eoneorA* Pro ppsa.
Coordit~tes Depth oalea JID .UR-226 e.R..-226 Th-:.3* $o03hde Exem.'U.tep
Nortl East (If.) NO. No. fpciff) CPC,/$) £cA

8 394
893

I 893

900
500

700
719

0- 6
0- 6
0- 6
0- 6
6- 12

12- 18

150
146
148

431
401
403
152
153
157

160± 7
35 3± 18

204 ± 10
826 ± 35

1374 ± 56
271 ± 11

3.0
2.0

to.7f 32.1

10.7r"

891 138 0-
6-

12-33;1 775 0-
6-

12-

i0

6.
12
13

6
12
13

Ja.d

229
230
168
124
125
151

owd

307
119
680
984

1215
1591

±16
±.5
±30
±42

751±_71

GA0.O1Mj.2

'147st. ± ".1

9.1

/3 4i~4 ~S3 .E~'i 2-5 ..1It1 2 3.rO3

Ave.. Rr.--?1g 50g4.Ato --. Af:a. 1.7 1± 23.3

Ave. b1-fe s-r-e 4:,,h4,el 4w koer 5 = /f 5X

S too~0.

0



((_ MORRISON-KNUDSEN ENGINEERS, INC.
Project JRZ / 2- COMPANYI

Feature ,A:A, X-r-nelf,,,
Item -. , -A'-.,J eA-VA4;osC 0.'i:/J e.,) 61,,4J:.t'e.

Sheet "
Contract No.t'0'- File. No.
Designed WYL Date- 7/24t-/,P"
Checked -- L..., Date 0../•

GrLd $ors- ICG or C O netI+ •.;+%" P4ops00
Coordtuites Depth hole 3 7 R&-226 eRA-221, 'T-233 lfop;shrt. vw&#- . pff*
Torth East (in,) No. No. (pCytj cpt:/9_ 1 p;/' , ()

800 0 0-. 6;too 6s -6-ý
8oo 156-- 6
700 -'16*:-0

• -12
12- 18

600 10 "0- 6
S00 to 0- 6

6- 12
-6- 12
12- 18

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

- 12
- 12- 18

..200 10 0- 6
loo 10 0-

6- 12
12- 18

100 2670 0- 6
6- 12

12- 18.
99 700 0- 6

'6- 12
412- 18

9 .400 0- 6
96 500 0- 6

6- 12
12- 18

14. 600 0- 6
94 800 0- 6
93 3200 0- 6

'6- 12
12- 18

87 200 0- 6
85 100 0- 6
J 6 .2500 '3- it?

-101
15 •1.10

• 111

176
190

159 102
112
174
175

25
160. 103

113

172
173

161 104
-1.4
191
192
296
302
.21

303
117
278
279

165 .108
116
195
196

166 109
297
115
193
194

163 107
164 106

3,'1

m

240 ± 14
82 +. 4

120 47 5
.96± 6
128± 6
164 8 8
42_± 2

948 ± 44
•-'95S• 46

127± 6
144±7
78 ±3
*58 3
196± a

1132 ±56
42 :t 2
3i±- 2

977 ± 43
2119.+ 97

2 1
66± 5

2W3t ± 13-s

2 31t 83.1
amrA4t ia0~

,0.02.
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Date: 9/8/87
i

To: > Jim Williams
From: Garth Stowe
Subject: Grand 3unction Soll Ra E26/Thorium Sample Data

Information requested by hKE reqardinq •horium concentrations and emanation
factors for the Grand Junction tatlinqs pile is presented to you.

Thorium Information:

Twenty samples obtained from various depths were sent to Barrinqer
Laboratories for analysis on Thorium 230 concentrations. The analysis
by Barrincer confirm a consistent decrease In Thorium 230 levels at the
depths where the Radium 226 also decreases. Thirm-findinq should assist
the excavation critqria for Thorium 230 at the Grand Junc'tion site.

In

S SAMPLE ID LOCATION

.d"

DEPTH Ra 226 pCi/q Th 230 pCi/q
+/- precisiorIN FEET INITIAL FINAL

63-SS-007 N
.GJ-SS-073 N
GJ-SS-024 N
G3-SS-Ie N
GJ-SS-136 N

G3-SS-159 N

GJ-SS-201 N
GG-SS-217 N
GJ-SS-302 N
GJ-SS-349 N
GJ-SS-400 N
GJ-SS-444 N
GJ-SS-447 N
GJ-SS-462 N
GJ-SS-470 N
GJ-SS-471 N
GJ-SS-477 N
GJ-SS-498 N

59,650
59,300
59,200
59,200
59,e00
59,600
59,250
59,110
59,150
59,100
59,600
60,400
59,100
60,700
60,300
60,100
60,200
59,900
60,000.
59,502

E 32,650
E 32,600
E. 2, 900
E 33,110
E 34,500
E 34-;500
E 33,400
E 34,106
E 34,e00
E 33,650
E 35,300
E 35,300
E 34,214
E 35,e00
E 35,eoo
E 35,600
E 36,400
E 36,400
E 36,000
E 35,673

19.5
7.5
16.5
1.5
2

57.5
25

4.5
32.5
22.5
25.5
E. 5
23.5

13.5

20
17
3

16

1.4
47.*7
7.3
85.1

246.7
3.4
0.9

S 1.65•.8

14.8
1.9
4.5
1.1
1.4
1.3

2.5
6.1
1.2
6.4

2.9 1.8 +.-
5e.2 * 32 +/-

15._6 ______1 -+/=-ý1"60.e ** 5e /-
1-\493.4 •*i___A_-10+/-

5.1 3.4 +/-
1.6 1.2 +1-

.6 11 /-
3.5 3.3 ./-

24.. 5.9 +1-
1.6 O.e ÷/-

9 e+/-
2.2 ** 1.2 +/-

e.6 ** 0.6 4/-

e.6 ** 1.4 ÷/-
4 *# 1.4 +/-
5 * 1.6 4/-

12.2 ** 0.8 ÷/-
2.4 ** 0.6 +/-
7.6 * 3.4 +/-

"0.6
2

0.9
1,1
0.5
0.7
0.6
0.'
0.6
0.6
0.6

0.5
0.5
0.9

* These'samples counted Initially wet, final
correctinQ for moisture content only.

*. These samples counted initially wet, final
applyinQ a correction factor of 2 to 1.

activity determined by

activity determined byRECEIVED. MKE

SEP 10 1987
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