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3400 N. Lincoin

CORPORATE OFFICE & CENTRAL LABORATORY

Okla. City, OK 73105 (405) 528-0541

t IR Field Offices
NG COMPANY 902 Trails West Loop Enid, OK 73703 {405) 237-3130
900 S.E. 2nd Lawton, OK 73501 {405) 353-0872
208 Eastslde Bivd. Muskogse, OK 74403 {918) 682-7853
660 Distributors Row  Suite C, Harahan, LA 70123 (504) 734-8378

Permeability Tests

Date  4/3/8°

Structure
Projéct

Cimarron Corporation Site Assessment

Specification ASTM DG98 & ASTM:SPP:-299

Station
Location

Sample PP-1

Quantity
Represented See Below

Architect
Engineer

James L. Grant and Associates, Inc.

Sampled by Client

Contractor (Kerr McGee)

Reported To James Grant

by Order of Wyndal Goodman

Date 4/25/89

Order Number

TEST RESULTS

Laboratory Number G109

PP-1

Soil Sample:

Standard Proctor Test:

Percent Moisture

11.0
13.1
14.7
13.1 Optimum

Permeability Results:

Percent Moisture Percent Compaction

Dry Density, pcf

118.8
119.7
118.3
119.7 Maximum

Coefficient of Permeability k.cm/sec.

13.4 80.8
12.8 89.6
14.3 96.1

1.02 x 1074
1.18 x 10-5
3.0 x 107

THIS REPORT APPLIES ONLY TO THE STANDARDS DR PROCEDURES IRIXCATED AND TO THE SAMPLE TESTED AND/OR OBSERVED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALTIES OF APPARENTLY
IDENTICAL DB SIMILAR PRDDUCTS, OR PROCEDURES, NOR DO THEY REPRESENT AN ON GOING QUALITY ASSURANCE PROGRAM UNLESS SO NOTED. THESE REPORTS ARE FOR THE EXCLUSIVE USE OF THE

ADDRESSED CLIENT AND ARE RENDERED UPON THE CONDITION THAT THEY WILL NOT BE REPRODUCED WHOLLY OR IN PART FOR ADVERTISING OR OTHER PURPOSES OVER OUR SIGNATURE OR IN CONNECTION
WITH OUR NAME WITHOUT SPECIAL WRITTEN PERMISSION.

Charge:
Orig. &

Construction Materials, Testing & Inspections
Fabrications Weldment & Erection Inspections
Geo-technical Investigations

Chemical & Bacteriological Analysis

Kerr McGee
lce To James Grant

lcc To Kerr McGee’
lce to Lab

».

*“TEST FOR ASSURANCE"

: wU00
Respectfully SLi) Bed 1.637 :
STANDARD TESFHG AND ENGY 'RING CO
fon Signed By

*®senee®

/
By Rdérd W. @d, P.E.




CORPORATE OFFICE & CENTRAL LABORATORY

3400 N. Lincoln  Okla. City, OK 73105  (405) 528-0541

i’ | Field Offices
AND ENGINEEﬂmG COMPANY 902 Trails West Loop Enid, OK 73703 (405) 237-3130
e 900 S.E. 2nd Lawton, OK 73501 (405) 353-0872
oo 208 Eastside Bivd. Muskogee, OK 74403 (918) 6827853

660 Distributors Row  Suite C, Harahan, LA 70123 {504) 734-8378

REPORT Permeability Tests Date  4/3/89
Structure . . |
Project  Cimarron Corporation Site Assessment Specification ASTM DG98 & ASTM STP 479
Station Quantity
Location Sample Pp-2 Represented See Below
Architect ) .
Engineer James L. Grant and Associates., Inc. Sampled by Client
Contractor (Kerr McGee) by Order of Wyndal Goodman
Reported To_James Grant Date  4/25/89 Order Number
TEST RESULTS

Laboratory Number G108

Soil Samgle: Pp-2

Standard Proctor Test:

. Percent Moisture Dry Density, pcf
' 11.9 119.4
13.7 120.2
15.9 116.0
13.0 Optimum 120.5 Maximum

Permeability Results:

Percent Moistucre Percent Compaction Coefficient of Permeability,
k; cm/sec
15.3 77.9 1.98 x 109
14.7 88.2 2.99 x 1076
14.6 97.4 3.08 x 107

THIS REPORT APPLIES ONLY TO THE STANDARDS OR PROCEDURES INDICATED AND TO THE SAMPLE TESTED AND/OR OBSERVED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALTIES OF APPARENTLY
IDENTICAL OR SIMILAR PRODUCTS, OR PROCEDURES, NOR DO THEY REPRESENT AN ON GOING QUALITY ASSURANCE PROGRAM UNLESS SO NOTED. THESE REPORTS ARE FOR THE EXCLUSIVE USE OF THE
ADDRESSED CLIENT AND ARE RENDERED UPON THE CONDITION THAT THEY WILL NOT BE REPRODUCED WHOLLY OR IN PART FOR ADVERTISING OR OTHER PURPOSES OVER OUR SIGNATURE OR IN CONNECTION
WITH QUR NAME WITHOUT SPECIAL WRITTEN PERMISSION.

Charge Kerr McGee

Orig. & 1cc To James Grant

lcc to Kerr McGee
lcc To Lab

Respectfully Submi

STANDARD TESTI co.

Construction Materials, Testing & Inspections
Fabrications Weidment & Erection Inspections
Geo-technical Investigations

Chemical & Bacteriological Analysis

By Richa#d W. Mud , P.E.

“TEST FOR ASSURANCE?™



mN mn CORPORATE OFFICE & CENTRAL LABORATORY
3400 N. Lincoin Okla. City, OK 73105 (405) 528-0541
#WW@M& o e

AND ENGINEERING COMPANY 502 Trails West Loop Enid, OK 73703 (405) 237-3130
900 S.E. 2nd Lawton, OK 73501 . (405) 353-0872
208 Eastside Bivd. Muskogee, OK 74403 (918) 682-7853

660 Distributors Row  Suite C, Harahan, LA 70123 (504) 734-3378

REPORT Permeability Date 4/3/89
Structure | . )
Project Cimarron Corporation Site Assessment Specification ASTM DG98 & ASTM STP 479
Station Quantity
Location Sample BB. 3 Represented See Below
Architect
Engineer _James L. Grant and Associates, Inc. Sampled by _Client
Contractor (Kerr McGee) by Order of MWyndal Goodman
Reported To_James Grant Date 4/25/89 Order Number
TEST RESULTS

Laboratory Number G109

Soil Sample: PP-3
Standard Proctor Test:

Percent Mizture Dry Density, pcf
12.7 116.4
a 14.2 117.8
15.8 116.1
14.0 Optimum 117.8 Maximum
Permeability Results:
Percent Moisture Percent Compaction: Coefficient of Permeability,
k, cm/sec.
16.9 77.1 1.38 x 104
15.5 87.7 1.60 x 10-5
16.0 97.1 2.48 x 10-8
THIS REPORY APPLIES ONLY TQ THE STANDARDS OR PROCEDURES INDICATED AND TO THE SAMPLE TESTED AND/OR 0BSERVED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALTIES OF APPARENTLY
IDENTICAL OR SIMILAR PRODUCTS, OR PROCEDURES, NOR 00 THEY REPRESENT AN ON GOING QUALITY ASSURANCE PROGRAM UNLESS SO NOTED. THESE REPORTS ARE FOR THE EXCLUSIVE USE OF THE
ADDRESSED CLIENT AND ARE RENDERED UPON THE CONOITION THAT THEY WILL NOT BE REPRODUCED WHOLLY OR IN PART FOR ADVERTISING OR OTHER PURPOSES OVER WWQB IN CORNECTION
WITH OUR NAME WITHOUT SPECIAL WRITTEN PERMISSION. ESS I t,"
Charge: Kerr McGee QQ i ﬁV a5
Orig.& 1lcc  To James Grant s ._ < %
lcc to Kerr McGee g S RICHARD W 'z‘% E:
lcec -to Lab i LY i
ihht 18 n:“;
Respectfully Subfrifed "Iy
— STANDARD TES N ENGY ING CO.

Construction Materials, Testing & Inspections
Fabrications Weldment & Erection Inspections
Geo-technical Investigations

Chemical & Bacteriological Analysis

gy Richard W. Mudd, P.E.

“TEST FOR ASSURANCE™

».



STANDARD TESTING and ENGINEERING COMPANY
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ANMR CORPORATE OFFICE & CENTRAL LABORATORY
3400 N. Lincoln Okla. City, OK 73105  (405) 528-0541

AND ENGINEERING COMPANY 502 Trails West Loop Enid, OK 73701 {405) 237-3130
I 900 S.E. 2nd Lawton, OK 73501 (405) 353-0872
208 Eastside Bivd., Muskogee, OK 74403 (918) 682-7853
660 Distrbutors Row Harahan, LA 70123 (504) 734-8378
KE22
REPORT SOIL CLASSIFICATION Date 4-3-89
Structure . . . '
Project Cimarron Corporation Site Assessment Specification AASHTO M-145
Station Quantity
Location Crescent, Okla. - See Below Represented
Architect .
Engineer James L. Grant & Associates Sampled by Client
Contractor Kerr McGee by Order of Wyndal Goodman
Reported To Kerr McGee Date 4-25-89 Order Number
TESTRESULTS  p.cc 1 of 2 Pages
Laboratory Number 5885 5886 5887 5888 5889
Field Number PP~1 Pp-2 PP-3 PP-4 PP-5
% Passing #10 Sieve 93.8 98.3 97.3 100.0 100.0
—~" #0 v 90.0 95.4 93.5 94.8 95.6
" #200 " 70.5 . 73.3 72.9 62.8 87.7
Liquid Limit 24 23 23 26 34
Plasticity Index 10 9 8 8 9
AASHTO Classification A-4(4) A-4(3) A-4(3) A-4(3) A-4(8)
THIS REPORT APPLIES ONLY. TO THE STANOARDS OR PROCEDURES INDICATED AKD TO THE SAMPLE TESTED AND/OR 0BSERVED AND ARE NOT REGESSARILY INDICA ‘N“““EE "6, APPARENTLY
DENTICAL OR SIMILAR PRODUCTS, OR PROCEDURES, NOR DG THEY REPRESENT AN ON GOING QUALITY ASSURANCE PROGRAM UNLESS SO NOTED. THESE RE! 1 OF THE
ADDRESSED CLIENT AND ARE RENDERED UPON THE CONDTION THAT THEY WILL NOT BE REPRODUCED WHOLLY OR IN PART FOR ADVERTISING OR OTHER PUR b 'N&CNDH
WITH OUR NAME WITHOUT SPECIAL WRITTEN PERMISSION. ._-‘ '... «\.’a‘
Charge: Kerr McGee o} Rlc‘;t‘?nw‘ 3 é

o Respectifully Sub .
N\, STANDARD TESBNG:ANDENGIN

(O7gRRysigned By)

Orig. & 1Jcc To James L. Grant
1-cc Kerr McGee
}—c Laboratory




CORPORATE OFFICE & CENTRAL LABORATORY
3400 N. Lincoln  Okla. City, OK 73105 (405) 528-0541

Branch Offices
~ AND ENGINE!NNG COMPANY 902 Trails West Loop Enid, OK 73701 (405) 237-3130
800 S.E. 2nd Lawton, OK 73501 (405) 353-0872
208 Eastside Bivd. Muskogee, OK 74403 {918) 682-7853
660 Distributors Row Harahan, LA 70123 (504) 734-8378
2KE22
KE22
REPORT SOIL CLASSIFICATION Date 4-3-89
Structure . . ;
Project Cimarron Corporation Site Assessment Specification AASHTO M-145
Station Quantity
Location Crescent, Okla. (See Below) Represented
Architect : :
Engineer James L. Grant & Associates Sampied by Client
Contractor Kerr McGee by Order of Wyndal Goodman
Reported To Kerr McGee Date  4-25-89 Order Number
TEST RESULTS Page 2 of 2 Pages
Laboratory Number 5890 5891 5892 5893
Field Number PP-6 PP-7 PP-8 pPP-9
% Passing #10 Sieve 100.0 100.0 100.0 100.0
N #0 " 99.9 99.2 99.9 98.5
o #200 " 39.2 89.2 94.6 94.1
Liquid Limit NP NP 25 36
Plasticity Index NP NP 8 13
AASHTO Classification A-4(0) A-4(0) A-4(6) A-6(13)
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THIS REPORT APPLIES ONLY TO THE STANBARDS OR mocenuass INDICATED AND TD THE SAMPLE TESTED AND/OR OBSERAVED AND ARE NOT NECESSARILY INDICA
IDENTICAL OR SIMILAR PRODUCTS, OR PROCEDURES, THEY REPRESENT AN ON GOING QUALITY ASSURANCE PROGRAM UNLESS SO NOTED. THESE REPOR
ADDRESSED CLIENT AND ARE RENDERED UPON THE CMDITION THAT THEY WILL NOT BE REPRODUCED WHOLLY OR IN PART FOR ADVERTISIRG OR OTHER PURPOS
WITH OUR NAME WITHOUT SPECIAL WRITTEN PERMISSION

Charge: Kerr McGee
Orig.& Jcc  ToJ.Grant
_Azcc Kerr McGee
°  zc Laboratory

’~'~l & RICHARD W.
" MUDD
>3 Respectfully Submi ‘&';". 12531 ¢

o, STANDARD TEST[N% D ENGINE
\ (Ongmﬂ, edﬁy] ae” o
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= ‘f A CORPORATE OFFICE & CENTRAL LABORATORY
nﬁ EC E’% U\Y i} 3400 N Uncoin Okla City, OK 73105 (405) 5280541

Branch Offices
“AND mcmsmnc comw 902 Trails West Loop Enid, OK 73701 (405) 237-3130
900 S.E. 2nd Lawton, OK 73501 (405) 353-0872
208 Eastside Bivd. Muskogee, OK 74403 (918) 682-7853
v e 1080 660 Disrbutors Row ~ Harahan, LA 70123 (504) 734-8378
MA % 2KE22
’ KE22
REPORT  SOIL CLASSIFICATION Date 4-28-89
Structure . . '
Project Cimarron Corporation Site Assessment Specification AASHTO M-145
Station Quantity
Location____Crescent, Oklahoma Represented
Architect . .
Engineer __ James L. Grant & Associates Sampled by Client
Contractor Kerr McGee by Order of Wyndal Goodman
Reported To_James L. Grant Date__ 5-1-89 Order Number
TEST RESULTS
Laboratory Number 5894 ;DP#'/O
SIEVES % PASSING
#4 100.0
7RG 95.9
w0 71.8
#200 44.7
Liquid Limit NP
Plasticity Index NP
AASHTO Classification A-4(0)

THIS REPORT APPLIES ONLY TO THE STANGARDS OR PROCEDURES INDICATED AND TG THE SAMPLE TESTED AND/OR OBSERVED AND ARE NOT NECESSARILY INDICATVE OF THE QUAUTIES OF APPARENTLY
IDENTICAL OR SIMILAR PRODUCTS, OR PROCEDURES, NOR DO THEY REPRESENT AN ON GOING QUALITY ASSURANCE PROGRAM UNLESS SO NOTED. THESE REPORTS ARE FOR THE EXCLUSIVE USE OF THE
ADDRESSED CLIENT AND ARE RENDERED UPOR THE CONDITION THAT THEY WILL NOT BE REPRODUCED WHOLLY OR IN PART FOR ADVERTISING OR OTHER PURPOSES OVER QUR SIGNATURE OR IN CONNECTION
WITH OUR NAME WITHOUT SPECIAL WRITTEN PERMISSION.

Charge: Kerr McGee
Orig. & 1¢c To James L. Grant

A=cc Kerr McGee
.c Laboratory

it Respectfuily Submi aj
N STANDARD TEST&@G NDENGFNEER!NG Co.
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APPENDIX G

SOIL AND ROCK MINERALOGICAL ANALYSES

808211: 9-12-89



SN

GEOLOGIC DESCRIFTION

CH-1 Red (2.5YR 4/8) clay-silt mudstone, with

greenish-vhite clasts and/or bioturbations. Moderately fissiled,
fine visible mica grains.

CH-2 Light gray (10YR 7/2) clay—-=ilt mudstone, interlayered
with a few thin red layers, moderate fissility, with some low
angle cross bedding

CH-3 Dark reddish brown (2.8YR 3/4) weakly consolidated
sand cemented with iron oxides and calcite.

CH-6 Massive red (1O0R 4/6) mudotone, poor fissility, some

evidence of bioturbation with light greenish gray silty material
in burrows.

CH~-8 Red (10R 4/8) with orange—-white mottles poorly

cemented mudstone, poorly layered. Visible quartz grains are
well rounded.

CH-9 Massive red (2.5YR 4/6) sandy mudstone, mottled with
light greenish gray. Gray material is up t¢ 3/B in. long,
includes moderately cemented bedded quartz sand.

CH-12 Light gray (2.3Y 7/2) very fine sand - silt mudstone,
poorly cemented with no layering. Includes clay c¢lasts

CH-14 LLight olive gray (SY 6£/2) and pinkish gray (10YR 2/2)
conglomerate of soft sediment clasts, some layering, calcite in
isolated grains.

CH-15 Red (10R 4/8)> very fine sand and =silt mudstone,
massive, moderately consolidated. Few isclated calcite

and guartz clusters. Some evidence of slickenscides or pressure
faces.



Table 1. Grain size distribution
Less than 2wmm fraciion

Sample Size Distribution
Sand Silt Clay

_-_A._._____.-_._...,..._%m._.___.-._u_.....,,,‘.._._
CH-1 Q.79 74,74 205, 5B
CH-2 15. 509 64.94 19. 56
CH-3 57.79 27.82 14,48
CH-4 18.70 7.22 34.098
CH-5 82. 49 19.48 7.12
Cill-6 2.50 h8.18 39.32
CH~-7 349. 60 4546 14. 84
CH-8 8¢ . 21 13.98 6,99
CH--9 37.50 38.66 az.84
CH~-12 74.20 16.12 9.68
CH-11 56, 40 25.56 18,04
CH-12 47 . 0D 43. 44 9.56
CH-13 25. 50 55.34 19.16
ChH-14 59.20 24.16 16.64
CH-15 21.90 51.94 26.16

Table 2. Sand-size distribution (percent of sand)

Sample Sand Size Distribution {mm)
2-1 1-.8 .5-.25 .25-.1 .1-.95
___________________ %_.._..__._.._____...______.__._._
CH-1 .90 Q.00 .00 .00 199 . Y
Cli-2 5.88 8.59 7.84 14.38 63. 49
CH-3 2.0 .17 @&.17 29.34 79. 31
Cll-4 65.95 14.97 12.83 19.25 45.98
CH--5 28.68 15.31 15.07 32.81 8.14
Cll-6 29.83 12. 59 4.17 41.67 20.83
CH-7 ~2.78 2.28 1.91 2.78 91. 14
CH-8 3.51 5.89 6.14 68. 39 16.17
CH-9 3.73 6.49 6.67 31.47 $1.73
Cl-19 @.14 ©.27 3.51 78.38 17.79
CH-11 7.099 14.61 16.31 39.72 22.87
cd-12 2.77 2.13 5.74 1511 74.26
Cil-13 1.19 2.317 1.98 13.94 31.42

Cil-14 20.88 21.99 18.00 19.5%2 19.69
CH-15 5.92 4.11 3.65 14.16 73.66



Table 3. Wxchangeable cations, pH and Cation
Exchange Capacity

Sample Exchangeable Cat.ions CEC pli
Ca Mg K Na 1:1
e — e — e VO e
CH--1 6.96 3.29 3.32 P.30 10.83 8.43
Cl-2 17.25 2.78 ©.23 3.28 7.96 8.72
Cil--3 5.1 1.61 .16 .11 7.71 6.87
CH-4 2737 6.62 .47 @.30 18.56 8.53
CH-5 18.84 1.14 3.8 .21 2.5% 9.18
Cli-6 26.26 5.97 @.48 $9.35 22.75 8.18
Ci--7 8.35H 1.62 .11 .33 4.59 7.91
CH-8 12.93 1.43 &a.a7 .33 3.37 8.30
Cii—-9 21.14 2.94 B.2% .21 g.93 8.76
Ci~19 19.5@ 1.36 9.19 @3.17 2.96 5H.99
CH-11 17.82 5.71 9.22 2.29 6.00 8.86
CH-12 9.29 4.93 .58 B.27 6.20 8.69
Cli—-13 20.24 4.95 .34 a.47 g8.92 8.89
CH~14 17.71 4.20 .58 3.21 6.87 8.95
CH-15 12.35 5.18 ?.58 @.15 11.32 8.62



Table 4. Mineralogical Couwposition of Whole Soils

Sample Kaolin Fe-Oxyhy 2:1 Exp Feldspars Calcite Quartz Ads . H20
b 3 & Mica

CH-1 15 \r 4 12 17 <1 48 1.63
CH--2 12 2 8 17 <1 56 2.25
CH-% 1"\® 3 3 5 29 58 @.50
Cl-6 20 & 8 23 21 <1 12 3.63
CH-8 1Y <1 3 3 1 90 ¥.38
CH-9 8 . 3 10 14 3 59 1.63
CH-12 % 1 6 9 3 72 1.00
CH-14 / 1 ¥ 11 12 59 1.25
cH-15 10) ™ 4 11 17 3 52 1.88

* 2:1 Exp Expanding layver silicatbtes
Feldspars and mica are given as wmics equivalent (10% K=0 = 1900%)



ELEMENTAL COMPOBITION (OXIDES?

Sample Ca0 Al 0 Fe=0x K=0 MgO SiDa Mn0O
._._‘._.,.-.z el [ ——
CH-1 0.59 11.42 3.87 1.70 1.12 66.84 0.04
Ch-2 0.45" 10.90 1.73¢ 1.72 ¢ 1.14 74.92 0.01
CH-3 22.38 3.47 3.03 0.54 2.67 62.50 0.22
CH-6 1.69 18.26 7.52 2.66 2.67 51.57 0.07
CH-8 1.06 1.42 0.46 0.28 0.13 93.951 Q.00
CH-9 2.91 8.50 3.499 1.38 1.23 75.86 0.05
CH—-12 2.16° 6.47 .78 ¢ 0.94 1.14 83.41 0.03
CH-14 7.1% 6.449 1.23- 1.13 2.28 72.36 0.069
CH—-15 2.11 10,095 4.44 1.72 1.49 72.02 0.049
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Determination of soil water retention curves

Soil water retention curves (Table 1) were determined
following standard procedures as outlined by Klute (Klute, A. 1986.
Water Retention: Laboratory Methods. In A, Klute (ed.) Methods of
Scoil Analysis. Part 1. 2nd ¢d. Agronomy 9:635~662). Tempe pressure
cells were used for soil water pressure head values ranging from
0 to -300 cm of water, while a pressure cooker was used in the
range from -1,000 to -4,000 cm of water.

The soil samples were first air dried, passed through a 2-mm
sieve, and then packed into cylinders to bulk density values
similar to those determined on two undisturbed clods (Blake G.R.
and K.H. Hartge. 1986. Bulk density. In A. Klute (ed.) Methods of
So0il Analysis. Part 1. 2nd ed. Agronony 9:371-373).

The reported bulk density values (Table 2) were calculated
from the final amount of oven dry soil packed into each cylinder.
The corresponding porosity values (Table 2) are based on these bulk
density values and an assumed particle density of 2.65 g/cm’.



Table 1. Volumetric water content as a function of soil watey
pressure head.

et e e i,

Soil water Volumetric water content
pressure head e’/ em’
cm of water Sample .

CH=-16 Ch~17 CH-18 CH-19
0 0.327 0.332 0.331 0.320
~10 0.327 0.332 0.331 0.320
-20 0.327 0.332 0.331 0.320
-40 0.327 0.332 0.331 0.320
-80 0.327 0.332 0.331 0.305
=100 0.316 0.332 0.331 0.273
-150 0.274 0.332 0.331 0.248
-300 06.239 0,305 0.282 0.214
~1,000 0.207 0.254 0.233 0.180
=4,000 0.177 0.206 0.200 0.147

Table 2. Bulk density and porosity.

Sample Bulk density Pogos%ty
g/cm cm’/cm
CH-16 1.78 0.328
CH-17 1.78 0.328
CH-18 1.76 0.336




Classification for Ks Analysis
Color Typical
Red Soil Material Calcite Clay Ka Analysis Comp
CH-1 X X
CH-3
CH-4 XX
CH-5 XX
CH-& XX
CH-7
CH-8 X
tH-9 X X
CH-10
CH=-11
CH-13
CH-15 X
Gray Soil Material .
CH-2 X X
CH-12 X
CH-14 XX X

x X

> X X
QOGM M»rPpmMmMmomoMmMd

YCalcite _<3, X 3, XX>3
7Clay _ < 18, X 18-30, XX >30%
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Siemens Analytical X-Ray Instruments Inc. 2-MAY-89
. —..GRANT_ SAMPLE CH-41, WHOLE SQOIL POWDER .

TCH1-GRANT . X1
O

3. 28

I S T | I'!""l'J

807

50

!]Ir'(!.’!'lrl'i
1]

4.24

Counts/sec Intensity

3.18
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siemens Analytical X-Ray Instruments Inc. P—-MAY-89

10—y —ier - GRANL SAMPLE_CH-=2. WHOLE SOIL POWDER.... . o
1 CH2-GRANT . X1 ,

: 3.34

100~

90~

BO—

H
o

leptalacondons

Counts/sec Intensity

w
o

207
9.00
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Equilibrium Distribution Coefficients -
Ratch Determination Techniques

B. F. Hajek

Introduction

The equilibrium distribution coefficient (K4) is an eagily
determined equilibrium constant for trace ion adsorption on soils.
In using this coefficient the assumption is made that ion exchange
extends over a short, nearly linear, section of an adsorption
isotherm. This assumption is usually valid since trace ions are
present in small concentrations and do not occupy a significant
portion of all ion exchange sites (1, 2, 3).

The K . is calculated from data obtained in batch equilibrium
tests by use of the equation,
Co - C ml soln

Kq = [ g soil '/

in which €, is the initial concentration of radionuclide in
solution and C is the equilibrium concentration after solution -
soil contact.

Batch Equilibrium Method

Five grams of soil obtained from samples collected by test
borings are equilibrated with 20 ml of solution by shaking
continuously for 16 hours (overnight). The solution used should
simulate, as closely as possible, the solution that will actually
flow through the soil. This can be groundwater or seepage water
obtained on-site, simulated acid process solution, or ground water-
acid process solution mixtures. The solution used is traced with
ions of interest such as U, Ra, Th, and As. A higher soil-solution
ratio may be regquired for U adsorption tests since adsorption will
probably be low {<2). 2 1:1 ratio may be needed in this case. &
lower ratio may be needed for Ra and Th since Ky's may exceed 500
ml/g.

Radiocnuclide concentration in the equilibrium solution should
be such that > 10,000 counts can be accumulated in a reasonable
period of time to give a counting error of less than one percent.
All K4 tests should be made in duplicate.

The so0il sample is usually that fraction that passes a 2 mm
sieve. If porous rock or porous gravel are tested for adsorption
the solid-solution ratio should be increased and a value for in-
place density (bulk density) will be needed to express adsorption
on a volume basis.



Solution characteristics required:
1. initial pH
2. final pH
3. concentration of major competing cations and anions

Soil characteristics:
1. grain size distribution
2. qualitative mineralogy
3. approximate bulk density
4. pH of a 1:1, soil:water suspension

References

1. D. W. Bensen. 1960. Review of soil chemistry research
at Hanford. HW-67201. General Electric Co., Richland,
Washington.

2. W. J. Kaufman. 1963. An appraisal of the distribution
coefficient for estimating underground movement
of radioisotopes. HNS-1229-21. Hazelton - Nuclear
Sci. Corp., Pal Alto, California.

3. W. E. Prout. 1958, Adsorption of radiocactive waste by
Savannah River Plant Soil. Soil Sci. Vol. 86, pp. 13-
17.
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FE/FPROJECT NUMBER: 84007 SAMPLE ID: 967479
ATE RECEIVED: 14-JUN-8% Q0Zi27 p.m.

OEATION: Cimarron
UBMITTED BY: R. Fine

w £ NAME: RF \CIM\14—JUN-B9\CH~1R
JAMPLE DESCRIPTION: Soil

IDTES: NBR same as 267479
Results by &6-21-89351705-JAE~-18F71
20 ml Spiked Water:Spiked U232 8350pCi/l

rh-228 0.60+-0.52 pCi/l pH initial
232 1.2+-0.60 pCi/l pH final

Where noted by a "*", the analysis follows an indirect
methodolagy and the concentration noted is inferred from
the test protocol.

o 250 20 2l s ok 4 2 2 o 2 e 206 246 ok o8 3 2fe o afe o dfc ke ok 3¢ s 236 3k e a4 sk a0 bk o a6 Sl 3 ofe e e 6 2 ke 306 34 s e 3k 346 A ok o K

*
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e 0 0 24 3 20 30 2 3 296 206 6 20 240 85 08 o o 34 of e o o o 3 o 3 3 5je 8 sfe e e e 3R o ol ol 3 o ok ke 3 e o e e o ofe ok e o o ke ok
KERR~MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

. This/these samples are being returned to you.
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WE/PROJECT NUMBER: B84007 SAMPLE ID: 247484
JATE RECEIVED: 12-3UN-89 02:27 p.M.
.OCATION: Cimarron
S3UBMITTED BY: R. Fine
N
= NAME: RF \CIM\1Z-JUN-89\ CH-1RR
AMr-LE DESCRIPTION: Soil

JOTES: NBR same as 967479
Results by 6-21-8%931705-JAE-18P72
100 ml Spiked WatersSpiked UZ32 B30pCi/1l

Th—-228 1.50+-0.74 pCis1l pH initial
J232 7.3+-1.5 pCi/l pH final

Where noted by a "%", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.

ke 29¢ 3% 3k ofe 3 3¢ 3 e e afe e ol e Sl e o e ok o o e e o 2l Bk 3¢ e 3 3K R St 3 K e ol ot 36 Sfc sie ol 35 20 0 38 20 208 3K 2E e e A
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KERR-MCGEE CORPORATION Technology Division

Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

. This/these samples are being returned to you.



27-Jun—1989
Te/PROJECT NUMBER: 84007 SAMPLE ID: 9&7474
ATE RECEIVED: 12-JUN-8% 07133 a.m.

~A=<I0N: Cimarron
" fTED BY: R. Fine

AMPLE NAME: RF \CIM\1Z2-JUN-89\ CH-1X
AMPLE DESCRIPTION: Soil

OTES: NBR same as 267474
XRD of crystalline phases
1688-JAH-22P82 1724-8SMA~6P4,5, 11,12

laj or Quartz = Si02 +20 45.72 %
iccessory T M = +40 73.05 %
julk Density 7 7 77 1bs/+t3 +100 77.60 %
H of 121 spil Tt +200 82.41 %
-8 0.17 %4 +325 87.04 %

Where noted by a "*"s the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.

3 00 2 0606 o o8 30 30 8 KRR M 3 3K K 3K 603K 00 0 o o A8 ks o ke 2 o fe 3 o0 o fe o a8 o o e A ok sk ok ok ok ok 8k 3K ke sk ek

#e *
* APPROVED: JQLVD *
— " 6-27-39 750:77’77 »

308 306 3¢ 30 o 35¢ 3 3 ofc 356 20 2k 3 200 3 o o ok 286 ol ak abe 30 3k 3k 24 8 ke age ohe 938 3 ofF He ofe e e 2B 356 e sfe e 342 e afe e 3 e ok e 3R e o ke ok
KERR-MCEEE CORPORATION Technolagy Division
Proprietary Information of the Company TO BE KEFT CONFIDENTIAL

This/these samples are being returned to you.

g ™ I”i{c. C'ay - (K)H-_;,O)A)lsi}Alow (OH)z
M - Montmorillonite = Chlorite ¢|a7
F = Felolqur - Na Al Si 0,
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21-Jun—1vy8Y
FE/PROJECT NUMBER: 84007 SAMPLE ID: 967480
ATE RECEIVED: 12—-JUN-B9 02:27 P.m.
OCATION: Cimarron
UBMITTED BY: R. Fine
5 . NAME: RF \CIM\12-=JUN-89\ CH~3R
AMPLE DESCRIPTION: Soil

IOTES: NBR same as 9467479
Results needed by 6-21-89
20 ml Spiked WatersSpiked U232 8350pCi/l

‘h-228 0.90+-0.60 pCi/l PH initial 7.43

Where noted by a "*", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.

a1 3 3 36 3¢ a0 3 e 3 ok B o 3¢ 54 3 o 3 36 3B 3k 38 34 23 o s 3 3Je 3 3 ofe fe e 24 31 30 2 3 3 34 e e 3 e 30 ok 3 e B 3k ok e sfe ke ok
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KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

~—~. This/these samples are being returned to you.



P ™ L

‘E/PROJECT NUMBER:! 84007 SAMPLE ID: 967485
\TE RECEIVED: 12-JUN-89 02:27 p.m.
ICATION: Cimarron
JBMITTED BY: R. Fine

" NAME: RF \CIM\12-JUN-89\ CH-5RR
yMF_c DESCRIPTION: Soil

JTES: NBR same as 967479
Results needed by &-21-89
100 ml Spiked Wateri;Spiked UZ32 BS0pCi/i

1—-228 0.90+-0.60 pCisl pH initial 722
232 3.6+-1.0 pCi/1 pH +inal 7.46

Where noted by a "*", the analysis follows an indirect
methaodolagy and the concentration noted is inferred from

the test protocol.

e 0t el e 3 s o e e 38 o o e o ok o 3K a5 3 00 oK o oK o a6 O o o6 o o o6 o 9 2 3K o af o 36 7 of o o Ak ol af ol ok ok ok ol ke
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KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

This/these samples are being returned to you.



Gl 27=-Jun—-1989

AFE/FPROJECT NUMBER: 84007 . SAMPLE ID: 9674735
JATE RECEIVED: 12~JUN-B9 Q7:53 a.m.

-DCATION: Cimarron
P =TTED BY: R. Fine

SAMFLE NAME: RF \CIM\12-JUN-8%\ CH-3X
3AMPLE DESCRIPTION: Soil

NOTES: NBR same as 9467474
XRD of crystalline phases

Maj ar ()Uartz-'S“DZ # Calc}{4—=‘Ca(XD3 +20 32.44 %
Accessory Dolomite =Ca tjs ( CO!)Z £ Kaolinte = +60 56.56 %
Bulk Density 87 lbs/+t3 100 78.346 %
pH aof 1:1 soil 8.8 +200 92.97 %
+8 Q.03 % F329 ?65.794 %

llslﬂc%r(O}Dq

Where noted by a "#", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.
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*
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KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

This/these samples are being returned to you.
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E1=Jun—1T8%

AFE/PROJECT ‘NUMBER: 84007 SAMPLE ID: 9467481
DATE RECEIVED: 12—-JUN-89 02:27 p.m.
_ODCATION: Cimarron
SUBMITTED BY: R. Fine

N
. E NAME: RF \CIM\12-JUN-89\ CH-6R
sAMrLE DESCRIPTION: Soil

NOTES: NBR same as 967479
Results needed by &-21-89
20 ml Spiked Water;Spiked U232 BSOpCi/l

Th-228 0.560+-0.52 pCi/1 pPH initial 7.50
U232 9.3+-1.7 pCis/l pH final 7.82

Where noted by a "*", the analysis follaws an indirect
methodology and the concentration noted is inferred from
the test protocol.

3 aje 0 2k 2 afe 33 ok 2k o e e 2 ke 3k e 286 Ak o ol ol e ok e 2k 3k e e o ok a0 Ok e a9 ok sk ol Sk A ok ol e ke ol e ke e ok e e ke ok o ke ok
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KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

This/these samples are being returned to you.
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AFE/FPROJECT NUMBER: 84007 SAMPLE ID: 9467486
JATE RECEIVED: 12-JUN-89 02:27 p.m.
_OCATION: Cimarron

SUBMITTED BY: R. Fine

N
" E NAME: RF \CIM\12~-JUN-8%\ CH-6RR
SAM-cE DESCRIPTION: Soil

NOTES: NBR same as 9467479
Results needed by 6-21-89
100 ml Spiked Waters;Spiked U232 B8S0pCi/l

Th-228 0.90+-0.60 pCi/l PH initial
U232 9.94+4—1.7 pCi/1 PH final

Where noted by a "»*", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protacol.

SR TR NS S S i 4
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KERR-MCGEE CORPORATION Technology Division

Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

This/these samples are being returned to you.



Z27-Jun—1989
‘E/PROJECT NUMBER: B4007 SAMPLE ID: 947476
\TE RECEIVED: " 12-JUN-89 08:17 a.m.

JCATICN: Cimarron
ZYTED BY: R. Fine

IMPLE NAMED RF \CIMMV1Z2-JUN-89\ CH-6X
IMPLE DESCRIPTION: Scil

JTES: NBR same as 9467474
XRD on crystalline phases

ajar Quartz = Si02 +20 41.63 %
ccessary L M F +60 80.97 %
ulk Density ’ 777 lbs/+£t3 +100 88.43 %
H of 131 spoil 8.1 +200 94.85 %
8 0.14 % +325 $7.83 %

Where noted by a "%, the analysis follows an indirect
methodalogy and the concentration noted is inferred from
the test protocol.
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KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

This/these samples are being returned to you.

T - Tiite cloy - (K H0)ALSI S AIO (op),
M = Moﬂ{’mor‘” on;'Lg_ ‘,CB/O!";{&, C,a/
F = Fe.Hqur ~NaAl Si, 0

-
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<l=JUN—d 7oy

\FE/FROJECT NUMBER: 84007 SAMPLE ID: 967482
JATE RECEIVED: 12-JUN-89 02:27 p.m.

_OCATION: Cimarron
S3UBMITTED BY: R. Fine

Pl

e &
SAMPLE

NOTES:

Th=228

uz23z

NAME: RF \CIM\12-JUN-89\ CH-8R
DESCRIPTION: Soil

NBR same asg 967479
Results needed by 6-21-89
20 ml Spiked Water:Spiked U232 830pCi/l

1.20+-0.42 pCi/1l pH initial 7.49
1,.2+-0,.60 pCis1 pH final 7.75

where noted by a “*", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.

3k 2 3 96 2 356 ok o0 36 35 3 0 o o 266 o 0 o 280l o8 90 e aj¢ ok 3 o 3¢ o s o e e o ke ke 3k o e ok o 3 ok e ok 3§ 8¢ ok 3 o e ke e ke e
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KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

This/these samples are being returned to you.
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FE/FPROJECT . NUMBER: 84007 SAMPLE ID: 967487
ATE RECEIVED: 12~-JUN-B9 0R:27 p.m.
OCATIONZ Cimarron
UBMITTED BY: R. Fine

TN
” . NAME: RF \CIM\12-JUN-8%\ CH-8RR
AMFLE DESCRIPTION: Soil

OTES: NBR same ag 967479
Results needed by 6-21-89
100 ml Spiked WateriSpiked U232 850pCi/l

‘h-228 0.90+=0.40 pCi/l pH initial
1232 1.5+-0.467 pCi/l pH final

Where noted by a "*", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.
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KERR-MCGEE CORPORATION Technology DBivision

Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

This/these samples are being returned to you.
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FE/FROJECT NUMBER: B4007 SAMPLE ID: 9467477
ATE RECEIVED: 12-JUN-89 07:53 a.m.

OCATION: Cimarron
S NITED BY: R. Fine

JAMPLE NAME: RF \CIM\12~JUN-8%\ CH-BX
iAMPLE DESCRIPTION: Soil

IOTES: NMBR same as 967474
XRD of crystalline phases

1aj or Quartz = SiQz +20 11.72 %
\ccessory C.D. T M +&0 29.35 %
3ulk Density 84 lbs/+t3 +100 57.80 %
H of 11 soil 8.2 +200 21.93 %
+8 0.01 % +325 ?7.14 4
Where noted by a "*", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.
a3 ok 20 o 3¢ 3k ke ok e 28 20 ok 2 o s e oK e oK e B ok B 4 ok ol o o3 e o ol o e ok e ok e ofk ke ke 3k B e ke e e Sk ke koK ke
* *
+ APPROVED: (W& - *
* =y = "I *
TN ¢ 33 8¢ 3k 3 30 5 ok Sk e 00 ke ok ke b 3 e 3 a8 3o 2k ok 0 ok ade ok ale 2K o1 k¢ 30 o8 ok 3 208 90 06 3K 30 ofe e ol e 8RR o ol o ol sk o ROk

KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

This/these samples are being returned to you.

C - Caleite = CaCOqy

D - Dolemite - Ca M3 (COB):{

L - I”i%g, c.la7 = (K) HJO) Afl S’JA' O)o (OH)Z
M - Monfmori”én;%c, -Chlorite cl7
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Z21-=Jun—-1987
FE/FPROJECT: NUMBER: 84007 SAMPLE ID: 947483
'‘ATE RECEIVED: 12-JUN-89 02:27 p.m.

OCATION: Cimarron
UBMITTED BY: R. Fine
TN
. 2 NAME: RF \CIM\12-JUN-89\ CH-14R
JAMPLE DESCRIPTIDN: Scoil

IOTES: NBR same as 947479
Results needed by 6-21-89
20 m}l Spiked WatersSpiked UZ32 830pCi/l

‘h—-228 1.20+-0.42 pCi/1l pH initial 7.30
1232 3.0+-0.95 pCirsl pH final 7.82

Where noted by a "*", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.

e 3j6 36 i ok afe o 3k B o 206 ole e e A ke ok 30 3k sfs a6 ke 3k a6 e A sk ik e one o 36 e ok e e Sl 2k e e ok A ok o ol sl ke sk o s ol ok ok ok
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KERR—MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

~~  This/these samples are being returned to you.
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FE/FROJECT NUMBER: 84007 SAMPLE 1ID: 967488
ATE RECEIVED: 12-JUN-B? 02:27 p.m.

-

DCATION: Cimarron
UBMITTED BY: R. Fine

TN

. ; NAME: RF \CIM\12-JUN-89\ CH-14RR
AMPLE DESCRIPTION: Soil

OTES: NBR same as 967479
Results needed by 6-21-89
100 ml Spiked Nater?Spiked U232 850pCisl

'h—-228 0.460+-0.52 pCi/l pH initial 7.23
232 2.1+-0.99 pCi/1 pH final 7.46

Where noted by a "#*", the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.
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KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TO BE KEPT CONFIDENTIAL

~— This/these samples are being returned to you.



27=Jun-—198%
FE/FROJECT NUMBER: 84007 SAMFLE ID: 9467478
ATE RECEIVED: 132-JUN-89 07:53 a.m.

"QQI;DN: Cimarron
“ TTED BY: R. Fine

IAMPLE NAME: RF \CIM\1Z2-JUN-89\ CH—-14X
JAMPLE DESCRIPTION: Soil

IOTES: NBR same as 9467474
XRD of crystalline phases

tajor Quartz = SiQz & Delom;te = CaMq(COg)s20 26.23 %
\ccessory [ %s0 58.53 %
3ulk Density 84 1lbs/ft3 +100 68.44 U,
sH of 121 s0il 8.7 +200 84.63
re 0.05 % +325 92,63 %

Where noted by a "*“, the analysis follows an indirect
methodology and the concentration noted is inferred from
the test protocol.
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- KERR-MCGEE CORPORATION Technology Division
Proprietary Information of the Company TD BE KEPT. CONFIDENTIAL .

This/these samples are being returned to you.

C - Caleite - CacCo
L - THite clay = (k, H30) Ay S15 AL O (0H)2
M - Mon'z:mori//oni%e' Chloride c,/o/, d
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GRAINOF CUSTOE DAD— ENVIRONMENTAL SAMPLES wwars Lo =12 -89

)

@ KERR-MCGEE C- ..PORATION

FACIL'TY SA_M-"PMI‘:IE’G—#'R.M_ e —. " "‘:'—L“':.;Z,U.—'i«-S-A"‘K_A—;P.L_E.".:‘_.'. RS S S LA,
NAME NAME
LA XN Faciuaty . e_ tMARR DN -._QQE_E_... E] Effluent D Groundwaler
ADDRESS ADDRESS .
CRESCENT ok c_’ilés'ce;u ™. 0 D Solid D Surface Water :
hd SIGNATURE 2 £ : ’ e D
: WEATHER| SAMPLE TYPE AND METHOD | TIMES | mo oF | ' P
NO. LOCATION DATE | TIME i ot comr | arse | mecn | wan | GAING, foonramens| ANALYSIS REQUIRED REMARKS
N 1324 A b-12-8% X 5 | DisTRI\Burion Twe  one
- LeeercienT Gacton CuBi~
ANACYSIS TA/NERS
»
—
RELINQU'SHE@SIG :f’ i RECEIVED BY ISIGNATURE) DATE TIME ADDITIONAL REMARKS
1’¢ﬁ L-Q l ‘ Tuis Sowpl bussite 4
MELINQUISHED BY {SIGNATURE) RECEIVED BY ISIGNATURE| DATE TIME - M S J a
l l { vecues! of Pay BRECANE,
RELINQUHISHED BY {SIGNATUREI RECEIVED BY ISIGNATURE) OATE TIME I 4 )
T P ...} l J.4. GrRANT ASSoC, . Cgf awaly 3is
DISPATCHED BY ISIGNATURE) DATE RECEIVED L4 v

l'rm: (

CARRIER

LABORATOR'

as discusse

ADDRESS

ADDRESS

ALL ANALYSIS PERFORMED BY EPA APPROVED
PROCEDURES

SETHOD OF SHIPMENT

D Yes

D No, explain above




APPENDIX I

HELP MODEL SIMULATIONS

808211: 9-12-89



g ZOIL TEXTURE DIMENSICNLESS SaT. HYD.
T e FOROSITY FIELL WILTINGE CONDUTTIVITY
HELF  USDA  USCS CARACITY POINT {CHM/SED)
i £nsS S O.417 0.045 0,018 1.0E-02
2 S 5 0.437 O.062 0,024 5.8E-03
= FS SM D.4857 Q.08% [ = JE-G3
4 (= 8HM Q.4357 0. 108 0.0487 L. 7E-QS
S LES Siv 0.457 D.131 0,038 1.0E=0Q3
& SL S 0,453 0120 0.088 7 .2E-0Q4
& F5L SM Q.473 0222 0,104 S.2E-04
g8 L ML 0.4463 0,232 0.116 S.7E-04
9 Sib ML 0,501 0.284 0,133 1.96-04
14 SCL Si 0,398 G.244 QL1346 1.3E-04
s (B 4 Gl cL Q.4649 0,310 Q0,187 &.A4E-00
1z SiCL CL. 0.471 G.342 0,210 4 .2E-03%
i3 SC CH Q.470 0.321 0.221 Z.2E-Q5
ENTER RETURN TO VIEW THE REST OF THE S0IL TYFES.
13 cL cL 0,444 e e L1887 &L A4E-DD
12 SicL CcL 0,471 GO LA D240 4 ZE-OS
15 SG CH [ 3R DL E21 e 22 G o
ENTER RETURN TO VIEW THE REST OF THE SOIL TYPES.
’/\_= —_——— 411ttt 3=t ¢t —t=t—tra—3—— ===, _—_——===
SOIL TEXTURE DIMENSIDNLESS SAT. HYD.
i i POROSITY FIELD WILTING CONMDUCTIVITY
HELF USDA USCS CAFPACITY POINT (CHM/SED)
14 SiC CcH G.479 0,371 GL231 2.5E-03
15 e CH O.475 D.ET7B D.265 1.72-05
15 Liner Spil 0.430 0,365 0,280 1.0OE-G7
17 Liner Soil 0.400 0,356 D.290 1.0E-08
18 Mun. Waste QL3320 0.294 Q.140 2L.0E~-04
ie USER SFECIFIED SOOI CHARACTERISTICS
20 USER SFPECIFIED S0OIL CHARACTERISTICS

5.9 ENTER SDIL TEXTURE OF BQIL LAYER 1.

167



P

FON ¢ $ S¢S CES 0SS PR CEL PSR EP P00 P ¢SRS NPORe ottt s s s
HREREKIORR R KRR R0k R R Rk ko koo ko ok ok kR Rk kokok kbR K kokaxk

CIMARRON DECOMISSIONING FRDGRAM, CASE LF1
CIMARRON FUEL FABRICATION FACILITY
03-22-89

EEKKAHRKREEXHERAIKR KKK K ARER KKK E KKK KRR AR R KX KA R KK A KR KRR AR KKK X
EOSEEFEFEEEEL PP RS SRR LR LR R LSO LR LS E RIS PP E LRSS E S

AR K KRR KKK KA AR KRR AR R R K ERERA KKK KK KKK R KKK R EK

AVERAGE MONTHLY YALUES IN INCHES FOR 1 THROUGH 20
r”,’.\~ N
JAN/JUL FEE/AUG MAR/SEF AFR/OCT MAY/NOV JUN/DEC
FRECIFITATION
TOTALS ©.87 1.28 2.09 Z.04 4.85 F.03
2.88 227 4.40 T2 1.77 1.13
STD. DEVIATIONS .93 Q.73 1.10 1.90 274 1.27
1.97 1.59 2.85 2.00 1.67 0.77
RUNOCFF
TDTALS 0.011 0.012 D.045 0.357 0.883 0.0329
2.010 0L 000 0.013 0.120 0.135%9 0.035%
STD. DEVIATIONS Q.050 0.032 0.11% Q.707 1.398 0.120
0.044 Q.000 O.0ZE7 0.347 0,597 0,122
EVAFOTRANSFIRATION
TOTALS Q.790 n.882 1.456 1.78%9 3.284 &.254
4.491 2.4364 2.68% 1.727 1.044 G.B37
— STP. DEVIATIONS 0.384 0.479 0.617 0.611 D.705 O.672
2.071 1330 1,202 Q.DE3 . 284 D.421

FERCOLATION FROM LAYER 2

TOTALS Q.1267 ©0.1199 0.1494 0Q.1771 0.255 01733
0.0440 00,0000 Q.004% 0O.0432 0Q.10753 ©.135Z2



KR KKK KK KKK KK KRR RRR KRR KR E IO R R KRR KRR R R KX KRR REKKRRKRKRRERRRFRR R
FERFRKRKEEXLER KRR K FARRRKIRKKKKRKKRKRRRK KRR IR KKK RRRARKRK KKK N A KKK

AVERAGE ANNUAL TOTALS (AND STD. DEVIATIONS) FOR 1 THROUGH 20

{ INCHES) {CU. FT.) FERCENT

FRECIFITATION 0.85 { 5.709) 257075, 100,00
RUNOFF 1.687 ( 2.218) 140346, 3.47
EVAFDTRANSFIRATION 27.719 ( 3.734) 230989, B87.85
FERCOLATION FROM LAYER 2 1.3239 ( 0D.5450) 110EE 4,29

EEEREKRKKEERAKKKKRKKIXKERKRKERKKK KA KKK R KKK KKK K E R IR KA KKK ARKAAKEKRKKR

REKEKARRKRKIEERRRERERKRKK K RE K KKK RRRERE KKK KA KR RRRR KRR BRI R AR RRAARER

FEAK DAILY VALUES FOR 1 THROUGH =20
{INCHES) (CU. FT.)
o FRECIPITATION 4.63 385833
RUNOFF S3.217 2680332
FERCOLATIONM FROM LAYER 22 0.0103 83.5
HEAD ON LAYER 2 24.F
SNOW WATER 1.28 10681.1
MAXIMUM VEG. S0OIL WATER {(vOL/VOL) 0. 4200
MINIMUM VEG. S0IL WATER {VOL/VOL) . 1028

ESP PSP EEE LIPS LTSS P EEES ISP S TP P PRSP LSS OSSR EOEEFSER R D
HEKKKRKKE KKK E KKK KR KKK A KEEKK AR R IR ERKKKKKKRRRRR KK A RERIRKRRERKRKKKKR KRR KA



Vil

Ko AXKEXLZERERXKIRRRRRIEKEK KA KRR RERIRKIXKKE KKK RAKAKK KA KKK KKA R KRR %
ERXKRKIK KK KR KE KRR R KKK K YRR KK ARR AR EXKAK AR KUK A RE KRR KK IRRKKE KRR KKK IRk ¥

CIMARRON DECDMISSIONING PROGRAM, CASE LF2
CIMARRDN FUEL FABRICATION FACILITY
5-22-89

AEARXKEKRZERXKEKKRKEKEARKKEE KRR KKK KRR K KAERNKRKER KRR KKK KRR KK KKK RRRRHF K RKAKR
KKK TR R KRR AR R KRR XK N KARMKKE XK KAREA KRR A KKK AR

LAYER 1

VERTICAL FERCOLATION LAYER

24 .00 INCHES

D.4200 VOL/VDL

2.2400 VOL/VOL

0.1040 VOL/VDL

0.18846 VDL/VOL
0.0000999999975 CM/SEC

THICKNESS
PORDSITY
~T<IELD CAPACITY
JILTING FOINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

{131 I { IO I Y

BARRIER SOIL LINER
12.00 INCHES
0.3Z00 VOL/VOL
Q,2400 VOL/VOL
0, 1040 VOL/VOL
0.3I300 VOL/VOL
0. 0000010000000 CM/SET

THICKNESS

FOROSITY

FlelD CAFACITY

WILTING FODINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

mnonnnur

GENERAL SIMULATION DATA

AN
:CS RUNDFF CURVE NUMBER
TTOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UFFER LIMIT VEG. STORAGE 10.0800 INCHES
INITIAL VEG. STORAGE 4,5273 INCHES

= 63 .00
SOIL WATER COMNTENT IMITIALIZED BY FROGRAM.

100000, S8 FT
24,00 INCHES



CLIMATOLOSICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMRERATURES AND

SOLAR RADIATION FOR DkLAHOMA CITY OkKLAHOMA
&

JAXIMUM LEAF AREA INDEX = 2.00

START OF BROWING SEASON (JULIAN DATE) = 98

EMD DF GROWING SEASON (JULIAN DATE) = 307

LSS PO PSSP EEPIPOSETOTERER SRS RS RS EERSEORtReieR el sl

AYERAGE MONTHLY VALUES IM INCHES FOR 1 THROUEGH 20

JANSJUL FERB/AUG MAR/SEF AFPR/OCT MAY/NOV JUN/LEC

FRECIPITATION
TOTALS 0.87 1.25 2.09 2.04 4.85 3.03
2.88 B 27 4,40 ey 1.77 1.13
STD. DEVIATIONS D.33 Qa7 - ) 190 274 .27
1.97 1.59 2.55 2.00 1.67 0.7
RUNDFF
TOTALS 0,000 0,000  0.000 0,051 0.233 0,000
S 0.010 0, 000D 0.012 0.121 3.057 0.000
STDh. DEVIATIANS Q.000 0,000 O L0000 0.201 s D05 Q.00
0,045 0,000 0,037 0.349 0.257 G,000
EVARPOTRANSFPIRATION
TDOTALS 0.781 0.885 1.459 1.803%

3.506 5.454
7

R
F.007 2.449 2.6%1 1.745 1.03 0.858

STD. DEVIATIDNS 0.372 0.482 0.618 0.613 0.751 1.133

1.768 1.325 217 0.5466 0,396 D.810
FERCOLATIDN FROM LAYER 2
TOTALS Q.2337  0.208% 00,3218 0.56074 1.05633% 10,3912
Q.0348 G.0000 O0.0447 0.3103 0.6927 0Q.3339

STD. DEVIATIONS 0.4050 Q.24692 0.3477 0.5195 0.8079 0.463%7
D.062  0.0000 00,1061 0.7241 0.7733  0.463571

FEEEREXKKERERARKKAEAREARREERRKKRKKRKAKERRKERKNKRE R KA KRR KA KRR ERRK

Y e

ISP PP RSSO L SRR PRSPPIt PRt Rt ittt et oty

AVERAGE ANMMUAL TOTALS (AND STD. DEVIATIONS) FOR 1 THROUGH 20
{ INCHES) {CU. FT.) FERCENT
FRECIFITATIONT .85 { 5.709) ST, 100 .00 .



ALNCFF 0.485 ( G.933) 30T, LB

EVAFDTRANSFIRATION 23.477 { Z.570) 21ZTiqQ. 22,52
FERCOLATION FROM LAYER 2 4.8631 ( 2.6231) 40342, 1577

RS S P S22 ETEP ISR PO ESSPIPSPLEL LIPS FETFESSFEPESE S S

ES 2222222222023 00 00000ttt ettt ettt bR o e L)

FEAK DAILY VALUES FOR i THROUGH 20
{ INCHEE) {CU. FT.)
FRECIFITATION 4.467% TenerT.
RUNOFF 1.546 1Z05X. 5
FERCOLATION FROM LAYER 2 0.1018 248.2

HEAD ON LAYER 2 24.1

SNOW WATER 1.28 10481.1

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4200

N MINIMUM VEG. SOIL WATER (VDL /VOL) Q.1028

iS22 LS E22 2008205003005 2 8020252233303 330 3838300380030 8¢ 500880089
ARERKRE AR KRR IR K E KRR KK KR KM KK AL RRKKKEAERR KRR KRR RKARRERRRKEER KRRk X K



"/\‘.

£y RREXKKKREEKERKKEEREXRORKRKK KK A XK AR KF KR KK KA KR A KKK R AR KAKKKK KKK
EEPEEES LTSS EE TSRS S0P SRR I PSSR IR R RN SRR Y

CIMARRDON DECOMISSIONING FRDGERAM, CASE LFE
CIMARRON FUEL FABRICATIDN FACILITY
Do-22-89

ERE S EP P2 TLLEESRESTIE LI P2L LIPS L RSP PRI ET LI PPEEELPEPE R ERESS
KX RK KRR KRR A R KRR KR KKK IR R KR IR KRR RK B KRR E R IIFREIRKAEXRK

LAYER 1

VERTICAL PERCDLATION LAYER
24.00 INCHES

0.4200 VDOL/VOL

0.2000 VOL/VOL

0.1870 VOL/VOL

. 2544 VOL/YOL
0.00004%9999%87 CM/SEC

THICKNESS
FORDSITY
FIELD CAFACITY

A MILTING FOINT

" NITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

w4 tou o

BARRIER SOIL

—
-t
Z
m
pal

THICKNESS

FORDSITY

FIELD CAFACITY

WILTING POINT

INITIAL SDIL WATER CONTENT
SATURATEDR HYDRAULIC CONDUCTIVITY

2.00 INCHES

0. 3300 VOL/VOL

0.2900 VOL/VOL

Q.1870 VOL/YOL

0O.33T00 VOL/VOL

Q. 0000001 O0o000 CMASER

o oanona

FEEKEEKEREKEKKKERRK KKK KKKR I KKEAKKKE R KKK KA KA R KAKI KA X RERRKKA KKK KKK

AVERAGE MONTHLY VALUES IN INCHES FOR 1 THROUSEH 20
s I - - ST
JAN/JUL FEEB/7AUG MAR/SEF AFR/OCT MAY/NOV JUN/DEC
FRECIFITATION R
- TDT;lg’

et
mn
-\1
[
rJ
[4)]
e b3
K
-0
(D]
]
b
s
oy
Iz
1=+ i
&



Loaw TS Y a2 L ELgp S LIS T I 0y,
RUNDFF
TOTALS Q.009 0,000 Q.063 0.387 1.109 0.038D
0,124 D.0=4 3.T05 0L 407 3,188 Q030
H

STD. DEVIATIONS 0.039 0.000 $.178 0.528 1.452 0.181
0.326 0.124 0.476 G.738 0.688 QLO93

EVAFOTRANSFIRATION
TOTALS 0.8B34 D.947 1.532 1.200 Z.498 5.878
S.092 2..588 2.741 1.844 1.094 0.925
STD. DEVIATIONS .3%88 0.493 0.728 0.558 0.324 1.023

1.878 1.342 1.2%8 0.4624 O.444 0,450

FERCOLATION FROM LAYER 2

TOTALS 0.1247 0.1184 0.1476 0.1763 00,2169 0132
0.0093  0.0000 O.0030 G.0621 D.1110 ©0,.1357

STD. DEVIATIONS 0.114%9 01044 0.1153 0.09244 00729 0O.0LE9
DL,0174  Q.0000 3,0115 00,0980 0.1149 Q1153

AREREEKKKREERIKKRERHERXKRKEKRERKRK B KRR AR R KRR RKA KKK AR KRR KRR KA AR KX

RATROK K K KK K K oK oK oK ok 3K ok K ok ok ok Kk ok ok KoKk ok ok KOKk Ok KK KKk K K K KOK K K KK KKK R K R R K kR KR KK

AVERAGE ANNUAL TOTALS (AND STD. DEVIATIONS) FOR 1 THRDUGH 20

— —_— — —— e —

{ INCHES) (BU. FT.) FERCENT
FRECIFITATION 30.85 { 5.709) 237075, 100,00
RUNOFF 2.822 ( 2.637) 23315, .13
EVAPOTRANSFIRATION 26.6786 ( 3.673) 222305, 8b6.47
FERCOLATIDN FROM LAYER 2 1.2427 ( 0.5148) 10356, 4.03

LRSS PSS ETSITP OSSP ELT PP T TS EELPEFITFECEI TIPSR FEIITE PSSP ED S

KKK KKK KOO R KKK A KOO R KK KKK K R K OR KRR RO R KK KK KR X F RN RN RN EKRI R KR I HAK KN

FEAK DAILY VALUES FOR 1 THROUGH 20

{ INCHES) {(CU. FT.)

N e e
FRECIFITATION 4.63 3858=.=F
RUNDFF 3177 26478.0
FERCOLATION FROM LAYER 2 TL.0102 85.4

FEAD ON LavER 2 ..z



iu&
A
]

)

= LS

o LA D o2

SHOW- WATER

MAXIMUM VEG. SDIL WATER (VoL /VOL) 0.4200
MINIMUM VEG. SOIL WATER (YOL/VOL) Q.1837

A

ER PRI P22 PSS ET LT PRSPPSO PPERT PSSP ERCEES ST IS ETT RS S
AEEKERRRAK KRR AR KRR R KKK E R KR IR R KK AR KA KKK IF KK KRR KKK IIKK KKK A X



LT

£ CHAKEERKRRAAKEIKEKKEKKKE IR R KKK KKK KK KKK KKK KAXKKKRKKK KA K KRR AR KK KRR K %
AEKKEREKEXERRRRKE KKK A RRKERKRKKRKE KRR KR KK KRR ARKKR KKK KRRk Rk Rk kkxk k%

CIMARRON DECOMISSIONING FROGRAM, CASE LF4
CIMARRON FUEL FABRICATION FACILITY
05-22-89

EERRKEKZEXKAKREA KX KX KKEEKRRKAKKKERRKA KRR K KRR KERRRRRR R KR I AR KA KK RAAKRREIKKA
ES ST RESEL SRRt RS R R PER ORI P R LI PR R RSP R LSRR E S

VERTICAL FERCOLATION LAYER
THICKNESS 24,00 INCHES
FOROSITY D.4200 VDL /VOL
FIELD CAFACITY 0.2400 VOLL/VOL
~WILTING FOINT D.1040 VOL/VGOL
NITIAL SOIL WATER CONTENT 0.1876 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.000099999%975 CM/SEC

{1 T | N 1 I

BARRIER SOIL

-
i
Z
mn
b1l

THICKNESS

FOROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

12,00 INCHES

Q.3300 VOL/VDL

D.2900 VOL/VOL

0.1870 VOL/VOL

0,.3300 YOL/VOL

QL DQOOOODLO0ONE CM/SEC

e

AKKKKKKKKKE KKK RRKKRAKARKRKA KRR KRR AR KR RKER KK A ALK AR RARRKRRRRRRARK

AVERAGE MONTHLY VALUES IN INCHES FOR 1 THROUGH 20
.’7\‘ ToTmE T T -
JAN/JUL FEB/AUG MAR/SEFP APR/DOCT MAY/NDV JUN/DEC
FRECIFITATION T e
TOTALS 0.87 1.25 2.09 3,04 4,385 3.0
& 428 g e G.40 & 27 oy LLiT



FRUNMOFF

TOTALS 0, 052 QL0745 0.224 0.54% 1.1458 D.07
0,010 Q.000 G.013 0.127 0.176 DL 0AT

il

8]

3TD. DEVIATIONS 0.102 0.229 0.469 0.946 1.32 D.2351
0.044 0. 000 0.037 G.354 0.4634 0.197

EVAFOTRANSFIRATION
TOTALS ©.78% 0,887 l.4461 1.783 G &.Z1T
4,833 2.438 2.46%0 Lo FEL 1.043 0.8597
STD. DEVIATIONS 0.383 0.472 0.517 0.5611 3.468%9 0.574
1.9290 1.338 1.199 0.560 0384 Q.43
FERCOLATION FROM LAYER 2
TOTALS 0.0137 0.0132 0.01464 0.018%9 0.0235 0.0185
0.0057 0.00020 O 0005 0.0046 0.0111 0.C140
STD. DEVIATIONS D.0132 ©0.0119 400127 0.01086 Q0080 0.0047

00,0047 O.0000 O0.0011 O0.0097  0.0124 G OLZ%

KEEKKKKKKA R ARKKKRERK KRR I KRR KKK IR ERRKRRKRIRK KR E KA KKK AR KRR R R K K

BN AORK KK RO K K KRR IOR KRR KKK KKK KRR KKK KKK KKK KUK KKK K KRR R RKFRNK AR RRR R Rk

AVERABGE ANNUAL TOTALS (AND STD. DEVIATIGONS) FOR 1 THROUGH 20
{ INCHES) _(CU. FT.)_—__;;%E;;;_
FRECIFPITATION 30.89 ;—;t709) ) 237075, iDD.GQ—
RUMOFF 2.908 [ 2.687) 20899, B.1Z
EVAFOTRANSFIRATION 28.0646 { 3.208) 233886, .93
PERCOLATION FROM LLAYER 2 0.1422 ( 0.0574) 1183. .46

ES 8 2 22 PRSP PP EI PSSP TIPS TS LSO E TSR ETIFEOETESETIET LS LSS ]

XFRKKKEKKKRAKKK KR KK KRR E KX KRR IR E KR KK F R AR AR R KKK KRR KA XKRK KK KKK KKK K

FEAK DAILY VALUES FOR 1 THROUGH 20
{ INCHES) (CU. FT.)
N mEmem e e e e
FRECIFITATION 4.£3 38582.3
RUNDFF BuBL 2 27598, 7
FERCOLATION FROM LLAYER 2 0.0010 8.4

HAE2D OM wivER 3 24,3



MAXIMUM VEG. SOIL WATER (VOL/VGL) 004200

MINIMUM YEG. SOIL WATER (VvOL/VOL) 0.102
AN
FERXRERRXKKLEXKRRRORE KRR KK KKK KRR KKK KRR KRR KRR R RE KK K
FRKERERRRKERFEHE R LR RR R KRR R RR RO R R KRR KKK RR KA KR

A XORE XK OO K KOOE OO R R KRR KOO R R XX ERRERR I F AR KKK K KKK A K
' KK KKK KO OR KOk %R X Kokokok R0k Kok R kR KR Rk ok kdok kR ok xR AR kR Rk Rk kk kR ok kKKK KR

CIMARRON DECOMISSIONING FROGRAM, CASE NAL
CIMARRON FUEL FABRICATION FACILITY
05-Z2-89

LSS TR LTI EO TIPSR ELLT LSS ESIEITITLELLELL 2L LTS EPEES IS S
KKK EERR RN KRR KRR AR AR ERF H AR KRR IR KRR R KKK KRR KRR AR RREF R KRR KK

VERTICAL FERCOLATION LAYER

36,00 INCHES

0.4200 VOL/VOL

0.2400 VOL/VOL

0.1040 VOL/VOL

Q.2036 VOL/VDOL
0.000099999%9973 CM/SEC

THICKNESS
FORDSITY
FIELD CAPACITY
WILTING FOINT
INITIAL SOIL WATER CONTENT

T T9TURATED HYDRAULIC CONDUCTIVITY

notnn

LAYER 2



THICENESS = 12,00 IHCHES

FORDSITY DUTE00 VOLAVOL
FIELD CAPACITY D.2400 VOLAVOL
WILTING FOINT 0.104C VOL/VOL
INITIAL 50IL WATER CONTENT Q.EF00 VOL/VOL

ar

SATURATED HYCDRAULIC CONDUCTIVITY O, 0000010000000 CM/SED
/\_
0SS SSPEE SRS EECF IS PRSP EPFRELC PRSI PER RSSO SEPELEPRERERELTEETE TS
AVERAGE MONTHLY VALUES IN INCHES FOR 1 THROUGH 20

Jan/JUL FEB/ZAUG MAR/SEF AFR/OCT MAY/NOY JUN/DEC

FRECIFITATION
TOTALS 0.87 1.25 2.09 3. 04 4.85 ZL03
2.88 2.27 4.40 Z.27 1.77 1.13
STD. DEVIATIONS 0.35 0.75 1.10 1.0 2.74 o2/
1.97 - 2% 2.95 200 1.&67 2.77
RUNDFF
TOTALS Qe OO0 Q. 000 2.000 D.031 0.152 Qe 120
0.010 0.000 0. 012 Q.121 0,012 0. 000G
T35TD. DEVIATIONS 0.000 0.000 0.000 0.202 2,330 Q. 000

0.045 Qa0 Q. 037 0.249 0.054 o

.
M
-
D)
(o

EVAPOTRANSFIRATION

TOTALS 0.780 0.885 1.45% 1.8035 H.E06 3.25%
2.914 2.449 2.6%8 1.741 1.039 Q.2hb
STD. DEVIATIONS 0.370¢ 0.482 0.5618 O.6173 D.732 1.204
1.768 1.3225 212 0.572 0.395 0.421

FERCOLATION FROM LAYER 2

TOTALS Q.2733 0.208B7  0.31Z1 0.57462 1.04641 0.783&
C.2592 0Q.0077  0.03489 0Q.44647 0O.4L6IB 0O, L19Z
STD. DEVIATIONS 0.4313 0.Z9758 0.344% 0.4832 0.79F4  G.7764

0.4414 C.03446 0.0BT? QL5457 H.78BEE Q.T7ZE7

KR FERRE KRR KKK KR E KKK E RN KRR E KKK A KRR RN E R IR KKK R KA R KRR KRR KKk Kk

R TS ECERSEERSEPI0CES0SCR PP ELETSLPE 00000 SSE¢S 00065008809
N

VERAGE ANNUAL TOTALS (AND STD. LDEVIATIONS) FOR 1 THROUGH 20
( INCHES) {CU. FT.) FERCENT
FRECIFITATION 30.85 { B.709) 237075, 100,00



FUAFDTRANSF IRAT ION EDOIYE (G846 SO T.e . S,
FERCOLATIDN FROM LAYER 2 S.2727 ( 2.9241) 43939, 7.0%
EXKKERIAARE RN KRR AR KRR FRERRRRER AR AR AR RE L HERRTE TR RO Ak

N

FHXKKKKKERRAAA KRR RKER KK IR RRRR KRR R LR oo oo ek e e ek v ¥

FEAK DAILY VALUES FOR 1 THROUGH 20

{ INCHES) {CU. FT.)
PRECIFITATION 4.63 ZBABI.E
RUNOFF 1.519 12638.46
FERCOLATION FROM LAYER 2 . 2.1086 9o4.7
HEAD ON LAYER 2 26.4
SNOW WATER 1.28 104681.1
MAXIMLM VEG. SDIL WATER (VOL/VOL) 0.3921
MINIMUM VEG. SODIL WATER (VOL/VOL) 0.1028

M PRSPPI PP EPT PP II LI PIEELIFEOREEPEEPET TS ELTE LSRR E ST
HEHEHKKKEKREIRRRKEAKK KKK KKK KK KKK KK KKK RRR KK EKX KKK KK EAE KKK RERR KKK KK



FENN $ S22 SV L ECL PRSP PP PSP TR LRSI LS SR ELET RS RS RS SR
EER TP RS ES SRS P PR RIS SRS EC OO IR RSP RSOOSR RS e

CIMARRON DECOMISSIOMING FROGRAM, CASE MAZ
CIMARRON FUEL FABRICATION FACILITY
05-~22-89

CORKKARFRKEF IR AR KRR R AR R RO R R ok R kR kR R ko kokkok bRk kbR kX ok kR R R X X
ARE R H RN E KRR KK KRR KR I KKK AR KK AR KKK AR KRR RE KA KA XX R A KR EEARRARAR

VERTICAL FERCOLATIDM LAYER
ThH.G0 INCHES

0.4200 YOL/VOL

GL.2200 VDL /0L

©.1870 VOL/sVOL

0.2497 VOL/VOL
0.0000499999937 CM/SEC

THICKNESS
FORDSITY
FIELD CAFPACITY
~NILTING POINT
VITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

il

| [ T O

BARRIER SOIL LINER
THICKNESS = 12,00 IMCHES
FOROSITY = Q. 2300 VYOL/VOL

FIELD CARACITY

WILTING FOINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

0.2900 VOL/VOL
0.187¢ VOL/VOL
D.EI00 VDL/YOL

LRSS S ERETT T T TSP EESEPRE LTI EEELETIEIEELELEILEIT TS T LSS0

AVERAGE MONTHLY VALUES IM INCHES FOR 1 THROUGH 20

/—-<—- ————— —_— e e e e e e e e e e e o e e i et i e e o e o S o o e e e e s

JEN/JUL FEB/AUG MAR/SEFR AFR/QCT MAY/NOV JUN/DEC

PRECIFPITATION
TOTALE ©.897 .25 2.09 T4 4,85 T.03
- 2.82 2.2 3.4 Za T | 7 R



RUMOFF

TOTALS 0L 000 0. OO0 0.014 D,183% O.577 DL0ES
D.125 Q054 Q.304 0,397 Q. 082 0, 00O

P i
4 STD. DEVIATIDNS 0. 000 0.000 0.061 0©.472 0.892 0.108
0,326 0.124 0.474 GL720 6 IS i) 0,000

EVAFPOTRANSPIRATION

TOTALS 0.834 0.948 1.340 1.906 I.542 4.82%
2.697 2.387 2.735 1.834 1.102 0.923
SETD. DEVIATIONS 0. Z20 0.494 0.721 D.857 0 .857 te2Fd
1.77 1.3244 1.208 G.A8G 0.43%7 0.450

FERCOLATION FROM LAYER 2

TOTALS 0.1773 0.1476 028632 0.4975 O.RBIETO 0.4777
D029 0.0000 0.03FF O,3F73% Q.8397 0.3885
STh. DEVIATIDNS D.3F43 0.1813  0.354%  0.437E5 0 72B7 0,.5712
0.1132 0.0000 00,0826 0.5893 00,3925 0.85714

3533282 02322223225V E LRSS PSP T LSRR SRS O LSS LIS T ES S

N AOKOKRORKOKOK 0K KK K0 KK HOR K ORKIOKRKKOR XK K XK 330K KK FOK K0k 0K 300K K KRRk R R KRRk kK

AVERAGE AMNUAL TOTALS (AND STD. DEVIATIONS) FOR 1 THROUGH 20

) ZENCHE;; (CU.—;;t; PE;EENT
PRECIFITATION 30.85  ( 5.709) 257075, 100,00
RUNDFF 1,759 ( 1.930) 14458. 5.70
EVAFOTRANSFIRATION 25.271 ( 3.707) 210371, B1.92
FERCOLATION FROM LAYER 2 Z.746478 ( 2.1737) F1398. 12.21

MR AR KRR KRR KRR KRR KR KRR IR R IR R AR A AR KKK

FPEAK DAILY VALUES FOR 1 THROUGH 20
o - R (INCHE;) __?:u, FT.)_——
N FRECIFITATION -_;T;;m* _;;;;;?;*
RUNOFF 2.789 23242.1
PERCOLATION FROM LAYER 2 0.1119 932,

HEAD OM LavER 2 27 .5



SHGW WHATER RIS LyO0L - &

MAXIMHM VEG. SOIL WATER (VOL/VOL) D.4141

MINIMUM VEG. SOIL WATER (VDL/VOL) G.1254
. PRSP PP PP SR CEET RO PP EL SO RIS PSS SRRSO PRI IS
LSS EES 0PI R PP R EPEREE SRR E RO EOEF RO P PR P PR RER R Pl
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TRANSS MODEL SIMULATIONS
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ONE-DIMENSIONAL CONVECTIVE-DISPERSIVE EQUATION
*11/26/85% VERSION
SEMI-INFINITE PROFILE

*

*

*

*

* NUCLIDE DECAY (THALF)

* LINEAR ADSORPTION (R)

* GENERAL NUCLIDE RELEASE CURVE
* TRANSPORT SUM OVER PATHLINES
*
%
*
*

CIMARRON LANDFILL: Kd=2000 controlled release - U-238

VADOSE ZONE
hhhkhkhhkkhhhohhhhhhhdhhhhdhhkdkkhkkhhhhhhkhkhhhdhhkhhhdrrrhhhrhhhhhdhrik

NUCLIDE: U-238

INPUT PARAMETERS

v 1.38 D = 1.00

10600.0 TO = 4.4377E+05

TOTAL =1.81E+12 TDECAY=0.000E-01
THALF= 4.5000E+09 CO0 = 1.931E+06

XL =2.0000E+01

NUCLIDE DECAY CONSTANT = 1.54033E-10

CONTROL FLAGS:

IOPTBC= ¢ IFLUX= 0 ITYPE= 1 IOPT= 3

RELEASE MODEL PARAMETERS:

PLAN VIEW AREA=8.0000E+04
DEPTH=1.0000E+01

WATER FLUX Q=3.3000E-01

THETA =0.3000

MAX CONCENTRATION=1.0000E+12
RELEASE CURVE ERROR=1.0000E-02

FRACTION REMAINING CURVE

TIME FRACTION
0.00E-01 1.00000
1.73E+03 0.98199
3.46E+03 0.96437
5.18E+03 0.94713
6.89E+03 0.93027
8.60E+03 0.91376
1.03E+04 0.89760
1.20E+04 0.88179
1.37E+04 0.86632
1.54E+04 0.85117
1.70E+04 0.83634
1.87E+04 0.82183
2.04E+04 0.80762

»-



2.20E+04
2.37E+04
2.53E+04
2.69E+04
2.86E+4+04
3.02E+04
3.18E+04
3.34E+04
3.50E+04
3.66E+04
3.82E+04
3.98E+04
4.14E+04
4,.29E+04
4.45E+04
4.61E+04
4.76E+04
4.92E+04
5.07E+04
5.22E+04
5.38E+04
5.53E+04
5.68E+04
5.83E+04
5.98E+04
6.13E+04
6.28E+04
6.43E+04
6.58E+04
6.73E+04
6.87E+04
7.02E+04
7.17E+04
7.31E+04
7.46E+04
7.60E+04
7.74FE+04
7.89E+04
8.03E+04
8.17E+04
8.31E+04
8.45E+04
8,.59E+04
8.73E+04
8.87E+04
9.01E+04
9.15E+04
9.29E4+04
9.43E+04
9.56E+04
S.70E+04
9.83E+04
8.97E+04
1.01E+05
1.02E+05
1.04E+05
1.05E+05
1.06E+05
1.08E+05
1.09E+05

-

0.79370
0.78008
0.76673
0.75367
0.74087
0.72834
0.71606
0.70403
0.69225
0.68071
0.66940
0.65832
0.64746
0.63683
0.62640
0.61618
0.60616
0.59635
0.58672
0.57729
0.56804
0.55897
0.55008
0.54136
0.53281
0.52443
0.51621
0.50814
0.50023
0.49247
0.48486
0.47739
0.47006
0.46288
0.45582
0.44890
0.44211
0.43544
0.42890
0.42248
0.41618
0.40999
0.40392
0.397896
0.39210
0.38636
0.38071
0.378517
0.36973
0.36439
0.35914
0.35399
0.34892
0.34395
0.33906
0.33427
0.32955
0.32492
0.32037
0.31590



1.10E+05 0.31150

1.12E+05 0.30718
1.13E+05 0.30294
1.14E+05 0.28877
1.15E+05 0.29467
1.17E+05 0.29064
1.18E+05 0.28668
1.19E+0G5 0.28279
1.21E+05 0.27896
1.22E+05 0.27520
1.23E+05 0.27150
1.24E+05 0.26786
1.26E+05 0.26428
1.27E+05 0.26077
1.28E+05 0.25731
1.29E+05 0.25391
1.31E+05 - 0.25057
1.32E+05 0.24728
1.33E+05 0.24404
1.34E+05 0.24086
1.35E+05 0.23773
1.37E+05 0.23465
1.38E+05 0.23162
1.39E+05 0.22864
1.40E+05 0.22571
1.41E+05 0.22283
1.43E+05 0.21999
1.44E+05 0.21720
1.45E+05 0.00000

RELEASE INTERVAL NUMBER= 102

PATHLINE PARAMETERS:
TRAVELTIME PATH LENGTH VELOCITY PDF

1.4500E+01 2.0000E+01 1.3793E+00 1.0000E+00 .

ADDITIONAL ZONE PARAMETERS:

XV=2.0000E+01 TV=1.4500E+01

AVERAGES:

LENGTH=2.0000E+01 TIME=1.4500E+Q1 VELOCITY=1.3793E+00

*%% QUANTITY IS CONCENTRATION #*#**
CONVERSION FACTOR = 1.4713E~-06

DISTANCE TIME PORE VOLUME QUANTITY

(X) (T) (vvo) ()
2.0000E+01 1.0000E+04 6.8966E+02 6.32404E-41
2.0000E+01 1.9900E+04 1.3724E+03 4.59880E~-18
2.0000E+01 2.9800E+04 2.0552E+03 1.77129E-10
2.0000E+01 3.9700E+04 2.7379E+03 9.49663E-07
2.0000E+01 4.9600E+04 3.4207E+03 1.43651E-04
2.0000E+01 5.9500E+04 4.1034E+03 3.63469E-03

2.0000E+01 6.9400E+04 4.7862E+03 3.30567E-02

-



2,0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+4+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+0Q1
2.0000E+01
2.0000E+01

7.9300E+04
8.9200E+04
9.9100E+04
1.0900E+05
1.1890E+05
1.2880E+05
1.3870E+05
1.4860E+05
1.5850E+05
1.6840E+05
1.7830E+05
1.8820E+05
1.9810E+05
2.0800E+05
2.1790E+05
2.2780E+05
2.3770E+05
2.4760E+05
2.5750E+05
2.6740E+05
2.7730E+05
2.8720E+05
2.9710E+05
3.0700E+05
3.1690E+05
3.2680E+05
3.3670E+05
3.4660E+05
3.5650E+05
3.6640E+05
3.7630E+05
3.8620E+05
3.9610E+05
4.0600E+05
4.1590E+05
4.2580E+05
4.3570E+05
4.4560E+05
4,5550E+05
4.6540E+05
4.7530E+05
4.8520E+05
4.9510E+05
5.0500E+05
5.1490E+05
5.2480E+05
5.3470E+05
5.4460E+05
5.5450E+05
5.,6440E+05
5.7430E+05
5.8420E+05
5.9410E+05
6.0400E+05
6.1390E+05
6.2380E+05
6.3370E+05
6.4360E+05
6.5350E+05
6.6340E+05

5.4690E+03
6.1517E+03
6.8345E+03
7.5172E+03
8.2000E+03
8.8828E+03
9.5655E+03
1.0248E+04
1.0931E+04
1.1614E+04
1.2297E+04
1.2979E+04
1.3662E+04
1.4345E+04
1.5028E+04
1.5710E+04
1.6393E+04
1.7076E+04
1.7759E+04
1.8441E+04
1.9124E+04
1.9807E+04
2.0490E+04
2.1172E+04
2.1855E+04
2.2538E+04
2.3221E+04
2.3903E+04
2.4586E+04
2.5269E+04
2.5952E+04
2.6634E+04
2.7317E+04
2.8000E+04
2.8683E+04
2.9366E+04
3.0048E+04
3.0731E+04
3.1414E+04
3.2097E+04
3.2779E+04
3.3462E+04
3.4145E+04
3.4828E+04
3.5510E+04
3.6193E+04
3.6876E+04
3.7559E+04
3.8241E+04
3.8924E+04
3.9607E+04
4 .0290E+04
4.0972E+04
4,1655E+04
4.2338E+04
4.3021E+04
4.3703E+04
4.4386E+04
4.5069E+04
4.5752E+04

1.58705E-01
4.98107E-01
1.16238E+00
2.18954E+00
3.51740E+00
5.00680E+00
6.49063E+00
7.81966E+00
8.88887E+00
9.64826E+00
1.00907E+01
1.02429E4+01
1.01543E+01
9.91208E+00
9.66537E+00
9.56757E+00
9.65571E+00
9.81249E+00
9.84787E+00
9.61004E+00
9.04534E+00
8.19481E+00
7.15628E+00
6.04219E+00
4.94985E+00
3.94842E+00
3.07687E+00
2.34915E+00
1.76169E+00
1.30054E+00
9.46915E-01
6.81088E-01
4.84630E-01
3.41554E-01
2.38675E-01
1.65519E-01
1.14007E-01
7.80465E-02
5.31352E-02
3.59958E-02
2.42752E-02
1.63042E~-02
1.09099E-02
7.27570E-03
4.83708E-03
3.20676E~03
2.12042E-03
1.39877E-03
9.20697E-04
6.04801E-04
3.96552E~04
2.59562E-04
1.69625E-04
1.10575E-04
7.20459E-05
4.68819E-05
3.04708E-05
1.97825E-05
1.28301E-05
8.31299E-06



2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.00Q0E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01

6.7330E+05
6.8320E+05
6.9310E+05
7.0300E+05
7.1290E+05
7.2280E+05
7.3270E+05
7.4260E+05
7.5250E+05
7.6240E+05
7.7230E+05
7.8220E+05
7.9210E+05
8.0200E+05
8.1190E+05
8.2180E+05
8.3170E+05
8.4160E+05
8.5150E+05
8.6140E+05
8.7130E+05
8.8120E+05
8.9110E+05
9.0100E+05
9.1090E+05
9.2080E+05
9.3070E+05
9.4060E+05
2.5050E+05
9.6040E+05
8.7030E+05
9.8020E+05
9.9010E+05
1.0000E+06

4.6434E+04
4.7117E+04
4.7800E+04
4.8483E+04
4.9166E+04
4.9848E+04
5.0531E+04
5.1214E+04
5.1897E+04
5.2579E+04
5.3262E+04
5.3945E+04
5.4628E+04
5.5310E+04
5.5993E+04
5.6676E+04
5.7359E+04
5.8041E+04
5.8724E+04
5.9407E+04
6.0090E+04
6.0772E+04
6.1455E+04
6.2138E+04
6.2821E+04
6.3503E+04
6.4186E+04
6.4869E+04
6.5552E+04
6.6234E+04
6.6917E+04
6.7600E+04
6.8283E+04
6.8966E+04

5.38139E-06
3.48068E-06
2.24953E-06
1.45278E-06
9.37573E-07
6.04684E-07
3.89751E-07
2.51071E-07
1.61648E-07
1.04022E-07
6.69072E-08
4.30154E-08
2.76434E-08
1.77577E-08
1.14029E-08
7.31964E-09
4.69700E-09
3.01309E-09
1.93232E-09
1.23884E-09
7.94042E-10
5.08776E-10
3.25951E-10
2.08756E-10
1.33656E-10
8.55342E-11
5.47820E-11
3.50263E-11
2.24032E~-11
1.43323E~11
9.19831E-12
5.84928E-12
3.76945E~-12
2.38406E-12



khkkkihkdhhkdkhkkhkkhhhkdhkdkkdhkkhhhkkhhkhkdkhkhkkhkhkhhkhkkhkhkhkkrkhhhdkkkhkkhkhdhdedkdkhdhdhkdkhx

ONE~-DIMENSIONAL CONVECTIVE-DISPERSIVE EQUATION
*11/26/85% VERSION
SEMI-INFINITE PROFILE

*

*

%*

*

*

* NUCLIDE DECAY (THALF)

* LINEAR ADSORPTION (R)

* GENERAL NUCLIDE RELEASE CURVE
* TRANSPORT SUM OVER PATHLINES
*
%*
%
*

CIMARRON LANDFILL: Kd=300 controlled release - U-238

VADOSE ZONE
kkkkkhkkhhhkhkhhkkhxhhhhhhhhhkhhkhkkhkhkkkkkhhkhkhdhkhhhkkhddhhhkhrhk bk rthrd

NUCLIDE: U-238

INPUT PARAMETERS

vV = 1.38 D = 1.00
R = 1600.0 TO = 6.6984E+04
TOTAL =1.81E+12 TDECAY=0.000E-01
THALF= 4.5000E+09 CO = 1.931E+06

XL =2.0000E+01
NUCLIDE DECAY CONSTANT = 1.54033E-10

CONTROL FILAGS:

IOPTBC= 0 IFLUX= 0 ITYPE= 1 IOPT= 3

RELEASE MODEL PARAMETERS:

PLAN VIEW AREA=8.0000E+04
DEPTH=1.0000E+01

WATER FLUX Q=3.3000E-01

THETA =0.3000

MAX CONCENTRATION=1.0000E+12
RELEASE CURVE ERROR=1.0000E-02

FRACTION REMAINING CURVE

TIME FRACTION
0.00E-01 1.00000
2.62E+02 0.98199
5.22E+02 0.96437
7.82E+02 0.94713
1.04E+03 0.93027
1.30E+03 0.91376
1.55E+03 0.89760
1.81E+03 0.88179
2.06E+03 0.86632
2.32E+03 0.85117
2.57E+03 0.83634
2.82E+03 0.82183
3.07E+03 0.80762

-



3.32E+03
3.57E+03
3.82E+03
4.07E+03
4.31E+03
4.56E+03
4.80E+03
5.04E+03
5.29E+03
5.53E+03
5.77E+03
6.01E+03
6.24E+03
6.48E+03
6.72E+03
6.95E+03
7.19E+03
7.42E+03
7.65E+03
7.89E+03
8.12E+03
8.35E+03
8.58E+03
8.80E+03
9.03E+03
9.26E+03
9.48E+03
9.71E+03
9.93E+03
1.02E+04
1.04E+04
1.06E+04
1.08E+04
1.10E+04
1.13E+04
1.15E+04
1.17E+04
1.19E+04
1.21E+04
1.23E+04
1.25E+04
1.28E+04
1.30E+04
1.32E+04
1.34E+04
1.36E+04
1.38E+04
1.40E+04
1.42E+04
1.44E+04
1.46E+04
1.48E+04
1.50E+04
1.52E+04
1.55E+04
1.57E+04
1.59E+04
1.61E+04
1.63E+04
1.64E+04

0.79370
0.78008
0.76673
0.75367
0.74087
0.72834
0.71606
0.70403
0.69225
0.68071
0.66940
0.65832
0.6474¢6
0.63683
0.62640
0.61618

- 0.60616

0.59635
0.58672
0.57729
0.56804
0.55897
0.55008
0.54136
0.53281
0.52443
0.51621
0.50814
0.50023
0.49247
0.48486
0.47739
0.47006
0.46288
0.45582
0.44820
0.44211
0.43544
0.42890
0.42248
0.41618
0.40999
0.40392
0.39796
0.39210
0.38636
0.38071
0.37517
0.36973
0.36439
0.35914
.35399
.34892
. 34395
.33906
.33427
.32955
0.32492
0.32037
0.31590
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1.66E+04 0.31150

1.68E+04 0.30718
1.70E+04 0.30294
1.72E+04 0.29877
1.74E+04 0.29467
1.76E+04 0.29064
1.78E+04 0.28668
1.80E+04 0.28279
1.82E+04 0.27896
1.84E+04 0.27520
1.86E+04 0.27150
1.88E+04 0.26786
1.20E+04 0.26428
1.91E+04 0.26077
1.93E+04 0.25731
1.95E+04 0.253%1
1.97E+0Q4 0.25057
1.99E+04 0.24728
2.01E+04 0.24404
2.03E+04 0.24086
2.04E+04 0.23773
2.06E+04 0.23465
2.08E+04 0.23162
2.10E+04 . 0.22864
2.12E+04 0.22571
2.13E+04 0.22283
2.15E+04 0.21999
2.17E+04 0.21720
2.19E+04 0.00000

RELEASE INTERVAL NUMBER= 102

PATHLINE PARAMETERS:
TRAVELTIME PATH LENGTH VELOCITY PDF

1.4500E+01 2.0000E+01 1.3793E+00 1.0000E+00

ADDITIONAL ZONE PARAMETERS:

XV=2.0000E+01 TV=1.4500E+01

AVERAGES:

LENGTH=2.0000E+01 TIME=1.4500E+01 VELOCITY=1.3793E+00

k%% QUANTITY IS CONCENTRATION #*#**
CONVERSION FACTOR = 1.4713E-06

DISTANCE TIME PORE VOLUME QUANTITY
(X) (T) (Vvo) (Q)
2.0000E+01 5.0000E+03 3.4483E+02 3.80731E-08
2.0000E+01 5.9896E+03 4.1307E+02 6.21516E-06
2.0000E+01 6.9792E+03 4.8132E+02 2.23932E-04
2.0000E+01 7.9687E+03 5.4957E+02 3.12617E-03
2.0000E+01 8.9583E+03 6.1782E+02 2.31289E~02
2.0000E+01 9.9479E+03 6.8606E+02 1.09677E-01

2.0000E+01 1.0937E+04 7.5431E+02 3.76197E-01

=



2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2,0000E+01
2.0000E+01
2.0000E+01

-

1.1927E+04
1.2917E+04
1.3906E+04
1.4896E+04
1.5885E+04
1.6875E+04
1.7865E+04
1.8854E+04
1.9844E+04
2.0833E+04
2.1823E+04
2.2812E+04
2.3802E+04
2.4792E+04
2.5781E+04
2.6771E+04
2.7760E+04
2.8750E+04

2.9740E+04

3.0729E+04
3.1719E+04
3.2708E+04
3.3698E+04
3.4687E+04
3.5677E+04
3.6667E+04
3.7656E+04
3.8646E+04
3.9635E+04
4.0625E+04
4.1615E+04
4.2604E+04
4.3594E+04
4.4583E+04
4.5573E+04
4.6562E+04
4.7552E+04
4.8542E+04
4.9531E+04
5.0521E+04
5.1510E+04
5.2500E+04
5.3490E+04
5.4479E+04
5.5469E+04
5.6458E+04
5.7448E+04
5.8437E+04
5.9427E+04
6.0417E+04
6.1406E+04
6.2396E+04
6.3385E+04
6.4375E+04
6.5365E+04
6.6354E+04
6.7344E+04
6.8333E+04
6.9323E+04
7.0312E+04

8.2256E+02
8.9080E+02

, 9.5905E+02

1.0273E+03
1.0955E+03
1.1638E+03
1.2320E+03
1.3003E+03
1.3685E+03
1.4368E+03
1.5050E+03
1.5733E+03
1.6415E+03
1.7098E+03
1.7780E+03
1.8463E+03
1.9145E+03
1.9828E+03
2.0510E+03
2.1193E+03
2.1875E+03
2.2557E+03
2.3240E+03
2.3922E+03
2.4605E+03
2.5287E+03
2.5970E+03
2.6652E+03
2.7335E+03
2.8017E+03
2.8700E+03
2.9382E+03
3.0065E+03
3.0747E+03
3.1430E+03
3.2112E+03
3.2795E+03
3.3477E+03
3.4159E+03
3.4842E+03
3.5524E+03
3.6207E+03
3.6889E+03
3.7572E+03
3.8254E+03
3.8937E+03
3.9619E+03
4 _0302E+03
4,0984E+03
4.1667E+03
4.2349E+03
4.3032E+03
4.3714E+03
4.4397E+03
4.5079E+03
4.5761E+03
4,6444E+03
4.7126E+03
4.7809E+03
4.8491E+03

1.01204E+00
2.285872E+00
4,.35414E+00
7.46753E+00
1.16510E+01
1.68223E+01
2.27791E+01
2.92352E+01
3.58657E+01
4.23497E+01
4.84038E+01
5.38029E+01
5.83841E+01
6.20688E+01
6.48211E+01
6.66601E+01
6.76427E+01
6.78521E+01
6.74008E+01
6.64572E+01
6.52792E+01
6.41974E+01
6.35212E+01
6.34178E+01
6.38398E+01
6.45399E+01
6.51537E+01
6,.53060E+01
6.47002E+01
6.31672E+01
6.06752E+01
5.73101E+01
5.32397E+01
4.86751E+01
4.38376E+01
3.89291E+01
3.41242E+01
2.95567E+01
2.53212E+01
2.14756E+01
1.80470E+01
1.50386E+01
1.24352E+01
1.02099E+01
8.32850E+00
6.75333E+00
5.44606E+00
4.386965E+00
3.48965E+00
2.77486E+00
2.19769E+00
1.73415E+00
1.36368E+00
1.06895E+00
8.35436E-01
6.51134E-01
5.06186E-01
3.92560E-01
3.03759E-01
2.34552E-01



2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01
2.0000E+01

7.1302E+04
7.2292E+04
7.3281E+04
7.4271E+04
7.5260E+04
7.6250E+04
7.7240E+04
7.8229E+04
7.9219E+04
8.0208E+04
8.1198E+04
8.2187E+04
8.3177E+04
8.4167E+04
8.5156E+04
8.6146E+04
8.7135E+04
8.8125E+04
8.9115E+04
9.0104E+04
9.1094E+04
9.2083E+04
9.3073E+04
9.4062E+04
9.5052E+04
9.6042E+04
9.7031E+04
9.8021E+04
9.9010E+04
1.0000E+05

4.9174E+03
4.9856E+03
5.0539E+03
5.1221E+03
5.1904E+03
5.2586E+03
5.3269E+03
5.3951E+03
5.4634E+03
5.5316E+03
5.5999E+03
5.6681E+03
5.7364E+03
5.8046E+03
5.8728E+03
5.9411E+03
6.0093E+03
6.0776E+03
6.1458E+03
6.2141E+03
6.2823E+03
6.3506E+03
6.4188E+03
6.4871E+03
6.5553E+03
6.6236E+03
6.6318E+03
6.7601E+03
6.8283E+03
6.8966E+03

1.80757E-01
1.39043E-01
1.06771E-01
8.18565E~02
6.26598E-02
4.78962E~02
3.65616E~02
2.78738E~-02
2.12248E-02
1.61435E-02
1.22655E-02
9.30967E-03
7.05936E-03
5.34811E-03
4.04820E-03
3.06174E-03
2.31386E-03
1.74738E-03
1.31866E+03
9.94459E-04
7.48741E~-04
5.63911E~04
4.24463E~04
3.19322E-~-04
2.40099E-04
1.80441E-04
1.35542E-04
1.01768E-04
7.63769E-05
5.72969E-05
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ONE-DIMENSIONAL CONVECTIVE-DISPERSIVE EQUATION
*11/26/85% VERSION
SEMI-INFINITE PROFILE

*

%*

*

*

*

* NUCLIDE DECAY (THALF)

* LINEAR ADSORPTION (R)

* GENERAL NUCLIDE RELEASE CURVE
* TRANSPORT SUM OVER PATHLINES
-
*
*
*

CIMARRON ILANDFILI.: Kd=2000 controlled release =~ U=238

SATURATED ZONE
R T T T T T T L Y 2 s IS L L)

NUCLIDE: U-238

INPUT PARAMETERS

vV = 130.38 D = 1.00
R = 10600.0 TO = 4.8815E+05
TOTAL =1.81E+12 TDECAY=0.000E-01
THALF= 4.5000E+09 CO = 4,539E+05

XL, =1.0000E+03
NUCLIDE DECAY CONSTANT = 1.54033E-10

CONTROL FLAGS:
JOPTBC= 0 IFLUX= 0 ITYPE= 1 I0PT= 3

RELEASE MODEL PARAMETERS:

PLAN VIEW AREA=8.0000E+04
DEPTH=1.0000E+01

WATER FLUX Q=3.0000E-01

THETA =0.3000

MAX CONCENTRATION=1.0000E+12
RELEASE CURVE ERROR=1.0000E-02

FRACTION REMAINING CURVE

TIME FRACTION
0.00E-01 1.00000
1.91E+03 0.98199
3.81E+03 0.96437
5.70E+03 0.94713
7.58E+03 0.93027
9.46E+03 0.91376
1.13E+04 0.89760
1.32E+04 0.88179
1.50E+04 0.86632
1.69E+04 0.85117
1.87E+04 0.83634
2.06E+04 0.82183

2.24E+04 0.80762



2.42E+04
2.60E+04
2.78E+04
2.96E+04
3.14E+04
3.32E+04
3.50E+04
3.68E+04
3.85E+04
4.03E+04
4.20E+04
4 .38E+04
4.55E+04
4.72E+04
4 .90E+04
5.07E+04
5.24E+04
5.41E+04
5.58E+04
5.75E+04
5.91E+04
6.08E+04
6.25E+04
6.42E+04
6.58E+04
6.75E+04
6.91E+04
7.07E+04
7.24E+04
7 .40E+04
7.56E+04
7.72E+04
7.88E+04
8.04E+04
8.20E+04
8.36E+04
8.52E+04
8.68E+04
8.83E+04
8.99E+04
9.14E+04
9.30E+04
9.45E+04
9.61E+04
9.76E+04
©.91E+04
1.01E+05
1.02E+05
1.04E+4+05
1.05E+05
1.07E+05
1.08E+05
1.10E+05
1.11E+05
1.13E+0S
1.14E+05
1.16E+05
1.17E+08
1.18E+05
1.20E+05

LS

0.79370
0.78008
0.76673
0.75367
0.74087
0.72834
0.71606
0.70403
0.69225
0.68071
0.66940
0.65832
0.64746
0.63683
0.62640
0.61618

- 0.60616

0.59635
0.58672
0.57729
0.56804
0.55897
0.55008
0.5413¢
0.53281
0.52443
0.51621
0.50814
0.50023
0.49247
0.48486
0.47739
0.47006
0.46288
0.45582
0.44890
0.44211
0.43544
0.42890
0.42248
0.41618
0.40999
0.40392
0.39796
0.39210
0.38636
0.38071
0.37517
0.36973
0.36439
0.35914
0.35399
0.34892
0.34395
0.33906
0.33427
0.32955
0.32492
0.32037
0.31590



1.21E+05
1.23E+05
1.24E+05
1.26E+05
1.27E+05
1.28E+05
1.30E+05
1.31E+05
1.33E+05
1.34E+05
1.35E+05
1.37E+05
1.38E+05
1.40E+05
1.41E+05
1.42E+05
1.44E+05
1.45E+05
1.46E+05
1.48E+05
1.49E+05
1.50E+05
1.52E+05
1.53E+05
1.54E+05
1.56E+05
1.57E+05
1.58E+05
1.59E+05

0.31150
0.30718
0.30294
0.29877
0.29467
0.29064
0.28668
0.2827%
0.27896
0.27520
0.27150
0.26786
0.26428
0.26077
0.25731
0.25391

" 0.25057

0.24728
0.24404
0.24086
0.23773
0.23465
0.23162
0.22864
0.22571
0.22283
0.21999
0.21720
0.00000

RELEASE INTERVAL NUMBER= 102

PATHLINE PARAMETERS:
TRAVELTIME PATH LENGTH

2.2010E+01
2.2019E+01
2.2020E+01

1.0190E+03
1.0200E+03
1.0210E+03

VELOCITY

4.6297E+01

PDF

5.5556E+01

4.6324E+01 5.0000E+02

4.6367E+01 0.0000E-01

ADDITIONAL ZONE PARAMETERS:
XV=2.0000E+01 TV=1.4500E+01

AVERAGES:

LENGTH=1.0000E+03 TIME=2.2016E+01 VELOCITY=4.6329E+01

*%% QUANTITY IS CONCENTRATION #*#*%*
CONVERSTON FACTOR = 3.2695E-05

DISTANCE
(X)
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03

=

TIME

(T)
2.0699E+05
2.0799E+05
2.0899E+05
2.0999E+05
2.1099E+05

PORE VOLUME

(VVO)
9.5897E+03
9.6360E+03
9.6823E+03
9.7286E+03
9.7748E+03

QUANTITY
(Q)
8.66687E-76
8.62836E-70
3.17715E-64
6.42212E-59
7.18788E~54



1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03

-~

2.1199E+05
2.1298E+05
2.1398E+05
2.1498E+05
2.1598E+05
2.1698E+05
2.1798E+05
2.1898E+05
2.1998E+05
2.2097E+05
2.2197E+05
2.2297E+05
2.2397E+05
2.2497E+05
2.2597E+05
2.2697E+05
2.2797E+05
2.2896E+05
2.2996E+05
2.3096E+05
2.3196E+05
2.3296E+05
2.3396E+05
2.3496E+05
2.3596E+05
2.3695E+05
2.3795E+05
2.3895E+05
2.3995E+05
2.4095E+05
2.4195E+05
2.4295E+05
2.4395E+05
2.4494E+05
2.4594E+05
2.4694E+05
2.4794E+05
2.4894E+05
2.4994E+05
2.5094E+05
2.5194E+05
2.5293E+05
2.5393E+05
2.5493E+05
2.5593E+05
2.5693E+05
2.5793E+05
2.5893E+05
2.5993E+05
2.6092E+05
2.6192E+05
2.6292E+05

2.6392E+05

2.6492E+05
2.6592E+05
2.6692E+05
2.6792E+05
2.6891E+05
2.6991E+05
2.7091E+05

9.8211E+03
9.8674E+03
9.9136E+03
9.9599E+03
1.0006E+04
1.0052E+04
1.0099E+04
1.0145E+04
1.0191E+04
1.0238E+04
1.0284E+04
1.0330E+04
1.0376E+04
1.0423E+04
1.0469E+04
1.0515E+04
1.0561E+04
1.0608E+04
1.0654E+04
1.0700E+04
1.0747E+04
1.0793E+04
1.0839E+04
1.0885E+04
1.0932E+04
1.0978E+04
1.1024E+04
1.1070E+04
1.1117E+04
1.1163E+04
1.1209E+04
1.1256E+04
1.1302E+04
1.1348E+04
1.1394E+04
1.1441E+04
1.1487E+04
1.1533E+04
1.1579E+04
1.1626E+04
1.1672E+04
1.1718E+04
1.1765E+04
1.1811E+04
1.1857E+04
1.1903E+04
1.1950E+04
1.1996E+04
1.2042E+04
1.2088E+04
1.2135E+04
1.2181E+04
1.2227E+04
1.2273E+04
1.2320E+04
1.2366E+04
1.2412E+04
1.2459E+04
1.2508E+04
1.2551E+04

4.49258E-49
1.58123E-44
3.15993E-40
3.61465E-36
2.38584E-32
9.15884E-29
2.06094E-25
2.73963E-22
2.16808E-19
1.02935E-16
2.95472E-14
5.16805E-12
5.55195E-10
3.69344E-08
1.53464E-06
4.01964E-05
6.70478E-04
7.20154E-03
5.05334E~-02
2.35763E-01
7.48886E-01
1.67476E+00
2.76649E+00
3.60737E+00
4.02280E+00
4.,13995E+00
4.13679E+00
4,10350E+00
4 .06559E+00
4.02750E+00
3.98973E+00
3.95232E+00
3.91525E+00
3.87853E+00
3.84216E+00
3.80613E+00
3.77043E+00
3.73507E+00
3.70004E+00
3.66534E+00
3.63097E+00
3.59692E+00
3.56318E+00
3.52977E+00
3.49667E+00
3.46387E+00
3.43139E+00
3.39921E+00
3.36733E+00
3.33575E+00
3.30447E+00
3.27347E+00
3.24278E+00
3.21237E+00
3.18224E+00
3.15240E+00
3.12283E+00
3.09354E+00
3.06453E+00
3.03579E+00



1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03

»

2.7191E+05
2.7291E+05
2.7391E+05
2.7491E+05
2.7591E+05
2.7690E+05
2.7790E+05
2.7890E+05
2.7990E+05
2.8090E+05
2.8190E+05
2.8290E+05
2.8390E+05
2.8489E+05
2.8589E+05
2.8689E+05
2.8789E+05
2.8889E+05
2.8989E+05
2.9089E+05
2.918%9E+05
2.9288E+05
2.9388E+05
2.9488E+05
2.9588E+05
2.9688E+05
2.9788E+05
2.9888E+05
2.9988E+05
3.0087E+05
3.0187E+05
3.0287E+05
3.0387E+05
3.0487E+05
3.0587E+05
3.0687E+05
3.0787E+05
3.0886E+05
3.0986E+05
3.1086E+05
3.1186E+05
3.1286E+05
3.1386E+05
3.1486E+05
3.1586E+05
3.1685E+05
3.1785E+05
3.1885E+05
3.1985E+05
3.2085E+05
3.2185E+05
3.2285E+05
3.2385E+05
3.2484E+05
3.2584E+05
3.2684E+05
3.2784E+05
3.2884E+05
3.2984E+05
3.3084E+05

1.2597E+04
1.2644E+04
1.2690E+04
1.2736E+04
1.2782E+04
1.2829E+04
1.2875E+04
1.2921E+04
1.2968E+04
1.3014E+04
1.3060E+04
1.3106E+04
1.3153E+04
1.3199E+04
1.3245E+04
1.3291E+04
1.3338E+04
1.3384E+04
1.3430E+04
1.3477E+04
1.3523E+04
1.3569E+04
1.3615E+04
1.3662E+04
1.3708E+04
1.3754E+04
1.3800E+04
1.3847E+04
1.3893E+04
1.3939E+04
1.3986E+04
1.4032E+04
1.4078E+04
1.4124E+04
1.4171E+04
1.4217E+04
1.4263E+04
1.4309E+04
1.4356E+04
1.4402E+04
1.4448E+04
1.4495E+04
1.4541E+04
1.4587E+04
1.4633E4+04
1.4680E+04
1.4726E+04
1.4772E+04
1.4818E+04
1.4865E+04
1.4911E+04
1.4957E+04
1.5004E+04
1.5050E+04
1.5096E+04
1.5142E+04
1.5189E+04
1.5235E+04
1.5281E+04
1.5327E+04

3.00732E+00
2.97912E+00
2.95118E+00
2.,92350E+0Q0Q
2.89609E+00
2.86893E+00
2.84202E+00
2.81537E+00
2.78896E+00
2.76281E+00
2.73690E+00
2.71123E+Q0
2.68580E+00
2.66062E+00
2.63567E+00
2.61095E+00
2.58646E+00
2.56220E+00
2.53818E+00
2.51437E+00
2.49079E+00
2.46743E+00
2.44429E+400
2.42137E+00
2.39866E+00
2.37617E+00
2.35388E+00
2.33181E+00
2.30994E+00
2.28828E+00
2.26682E+00
2.24556E+00
2.22450E+00
2.20364E+00
2.18297E+00
2.16250E+00
2.14222E+00
2.12213E+00
2.10223E+00
2.08251E+00
2.06298E+00
2.04363E+00
2.02447E+00
2.00548E+00
1.98667E+00
1.96804E+00
1.94959E+00
1.93130E+00
1.91319E+00
1.89525E+00
1.87747E+00
1.85987E+00
1.84242E+00
1.82515E+00
1.80803E+00
1.79107E+00
1.77428E+00
1.75764E+00
1.74115E+00
1.72482E+00



1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.00G0E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03

»

3.3184E+05
3.3283E+05
3.3383E+05
3.3483E+05
3.3583E+05
3.3683E+05
3.3783E+05
3.3883E+05
3.3983E+05
3.4082E+05
3.4182E+05
3.4282E+05
3.4382E+05
3.4482E+05
3.4582E+05
3.4682E+05
3.4782E+05
3.4881E+05
3.4981E+05
3.5081E+05
3.5181E+05
3.5281E+05
3.5381E+05
3.5481E+05
3.5581E+05
3.5680E+05
3.5780E+05
3.5880E+05
3.5980E+05
3.6080E+05
3.6180E+05
3.6280E+05
3.6380E+05
3.6479E+05
3.6579E+05
3.6679E+05
3.6779E+05
3.6879E+05
3.6979E+05
3.7079E+05
3.7179E+05
3.7278E+05
3.7378E+05
3.7478E+05
3.7578E+05
3.7678E+05
3.7778E+05
3.7878E+05
3.7978E+05
3.8077E+05
3.8177E+05
3.8277E+05
3.8377E+05
3.8477E+05
3.8577E+05
3.8677E+05
3.8777E+05
3.8876E+05
3.8976E+05
3.9076E+05

1.5374E+04
1.5420E+04
1.5466E+04
1.5512E+04
1.5559E+04
1.5605E+04
1.5651E+04
1.5698E+04
1.5744E+04
1.5790E+04
1.5836E+04
1.5883E+04
1.5929E+04
1.5975E+04
1.6021E+04
1.6068E+04
1.6114E+04
1.6160E+04
1.6207E+04
1.6253E+04
1.6299E+04
1.6345E+04
1.6392E+04
1.6438E+04
1.6484E+04
1.6530E+04
1.6577E+04
1.6623E+04
1.6669E+04
1.6716E+04
1.6762E+04
1.6808E+04
1.6854E+04
1.6901E+04
1.6947E+04
1.6993E+04
1.7039E+04
1.7086E+04
1.7132E+04
1.7178E+04
1.7225E+04
1.7271E+04
1.7317E+04
1.7363E+04
1.7410E+04
1.7456E+04
1.7502E+04
1.7548E+04
1.7595E+04
1.7641E+04
1.7687E+04
1.7734E+04
1.7780E+04
1.7826E+04
1.7872E+04
1.7919E+04
1.7965E+04
1.8011E+04
1.8057E+04
1.8104E+04

1.70865E+00
1.69262E+00
1.67675E+00
1.66103E+00
1.64545E+00
1.63002E+00
1.61473E+00
1.59959E+00
1.58459E+00
1.56973E+00
1.55500E+00
1.54042E+00
1.52597E+00
1.51166E+00
1.49749E+00
1.48344E+00
1.46953E+00
1.45575E+00
1.44210E+00
1.42857E+00
1.41518E+00
1.40190E+00
1.38876E+00
1.37573E+00
1.36283E+00
1.35005E+00
1.33739E+00
1.32485E+00
1.31242E+00
1.30011E+00
1.28792E+00
1.27584E+00
1.26388E+00
1.25202E+00
1.24028E+00
1.22865E+00
1.21713E+00
1.20571E+00
1.19441E+00
1.18321E+00
1.17211E+00
1.16112E+00
1.15023E+00
1.13944E+00
1.12875E+00
1.11817E+00
1.10768E+00
1.09729E+00
1.08700E+00
1.07681E+00
1.06671E+00
1.05671E+00
1.04681E+00
1.03726E+00
1.03246E+00
1.08024E+00
1.49252E+00
3.42473E+00
8.91009E+00
1.79456E+01



1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03

3.9176E+05
3.9276E+05
3.9376E+05
3.9476E+0S
3.9576E+05
3.9675E+05
3.9775E+05
3.9875E+05
3.9975E+05
4.0075E+05
4.0175E+05
4,0275E+05
4.0375E+05
4.0474E+05

1.8150E+04
1.8196E+04
1.8242E+04
1.8289E+04
1.8335E+04
1.8381E+04
1.8428E+04
1.8474E+04
1.8520E+04
1.8566E+04
1.8613E+04
1.8659E+04
1.8705E+04
1.8751E+04

2.49223E+01
2.32933E+01
1.45954E+01
6.13730E+00
1.73579E+00
3.31003E-01
4.26679E-02
3.72808E-03
2.21190E-04
8.94757E-06
2.47445E-07
4.69373E-09
6.12791E-11
5.50359E-13



****;**************'k**************************************************

ONE-DIMENSIONAL CONVECTIVE-DISPERSIVE EQUATION
%11/26/85% VERSION
SEMI-INFINITE PROFILE

*

*

*

*

*

* NUCLIDE DECAY (THALF)

* LINEAR ADSORPTION (R)

* GENERAL NUCLIDE RELEASE CURVE
* TRANSPORT SUM OVER PATHLINES
*
*
*
*

CIMARRON LANDFILL: Kd=300 controlled release = U=238

SATURATED ZONE
hkdkkkkkhkdkkkhhkdkhhhhhkhhkkhkkdkhkkkhhhhhhkdkkkhrrhhhhkdkdhhhhddkdkhdhhkks

NUCLIDE: U-238

INPUT PARAMETERS

vV = 130.38 D= 1.00
R = 1600.0 TO = 7.3683E+04
TOTAL =1.81E+12 TDECAY=0.000E-01
THALF= 4.5000E+09 CO = 4.539E+05

XL =1.0000E+03
NUCLIDE DECAY CONSTANT = 1.54033E-10

CONTROL FLAGS:
IOPTBC= 0 IFLUX= 0 ITYPE= 1 IOPT= 3

RELEASE MODEL PARAMETERS:

PLAN VIEW AREA=8.0000E+04
DEPTH=1.0000E+01

WATER FLUX Q=3.0000E-01

THETA =0.3000

MAX CONCENTRATION=1.0000E+12
RELEASE CURVE ERROR=1.0000E-02

FRACTION REMAINING CURVE

TIME FRACTION
0.00E-01 1.00000
2.88E+02 0.98199
5.75E+02 0.96437
8.60E+02 0.94713
1.14E+03 0.93027
1.43E+03 0.91376
1.71E+03. 0.89760
1.99E+03 0.88179
2.27E+03 0.86632
2.55E+03 0.85117
2.83E+03 0.83634
3.10E+03 0.82183
3.38E+03 0.80762

.



3.66E+03
3.93E+03
4.20E+03
4,47E+Q03
4,.74E+03
5.01E+03
5.28E+03
5.55E+03
5.81E+03
6.08E+03
6.34E+03
6.61E+03
6.87E+03
7.13E+03
7.39E+03
7.65E+03
7.91E+03
8.16E+03
8.42E+03
8.67E+03
8.93E+03
9.18E+03
9.43E+03
9.68E+03
9.93E+03
1.02E+04
1.04E+04
1.07E+04
1.09E+04
1.12E+04
1.14E+04
1.17E+04
1.19E+04
1.21E+04
1.24E+04
1.26E+04
1.29E+04
1.31E+04
1.33E+04
1.36E+04
1.38E+04
1.40E+04
1.43E+04
1.45E+04
1.47E+04
1.50E+4+04
1.52E+04
1.54E+04
1.56E+04
1.59E+04
1.61E+04
1.63E+04
1.66E+04
1.68E+04
1.70E+04
1.72E+04
1.74E+04
1.77E+04
1.79E+04
1.81E+04

»

0.79370
0.78008
0.76673
0.75367
0.74087
0.72834
0.71606
0.70403
0.69225
0.68071
0.66940
0.65832
0.64746
0.63683
0.62640

0.61618

0.60616
0.59635
0.58672
0.57729
0.56804
0.55897
0.55008
0.54136
0.53281
0.52443
0.51621
0.50814
0.50023
0.49247
0.48486
0.47739

0.47006 -

0.46288
0.45582
0.44890
0.44211
0.43544
0.42890
0.42248
0.41618
0.40999
0.40392
0.39796
0.39210
0.38636
0.38071
0.37517
0.36973
0.36439
0.35914
0.35399
0.34892
0.34395
0.33906
0.33427
0.32955
0.32492
0.32037
0.31590



1.83E+04
1.85E+04
1.87E+04
1.90E+04
1.92E+04
1.94E+04
1.96E+04
1.98E+04
2.00E+04
2.02E+04
2.04E+04
2.06E+04
2.09E+04
2.11E+04
2.13E+04
2.15E+04
2.17E+04
2.19E+04
2.21E+04
2.23E+04
2.25E+04
2.27E+04
2.29E+04
2.31E+04
2.33E+04
2.35E+04
2.37E+04
2.39E+04
2.41E+04

0.31150
0.30718
0.30294
0.29877
0.29467
0.29064
0.28668
0.28279
0.27896
0.27520
0.27150
0.26786
0.26428
0.26077
0.25731
0.25391

- 0.25057

0.24728
0.24404
0.24086
0.23773
0.23465
0.23162
0.22864
0.22571
0.22283
0.21999
0.21720
0.00000

RELEASE INTERVAL NUMBER=

PATHLINE PARAMETERS:

TRAVELTIME PATH LENGTH

2.2010E+01 1.0190E+03
2.2019E+01 1.0200E+03
2.2020E+01 1.0210E+03

VELOCITY

4.6297E+01 5.5556E+01
4.6324E+01 5.0000E+02
4.6367E+01 0.0000E-01

ADDITIONAL ZONE PARAMETERS:
XV=2.0000E+01 TV=1.4500E+01

AVERAGES:

PDF

LENGTH=1.0000E+03 TIME=2.2016E+01 VELOCITY=4.6329E+01

*%%x QUANTITY IS CONCENTRATION **%
CONVERSION FACTOR = 3.2695E-05

DISTANCE
(X)
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03

TIME
(T)
3.1955E+04
3.2953E+04
3.3951E+04
3.4949E+04
3.5947E+04

PORE VOLUME

(Vvo)
1.4805E+03
1.5267E+03
1.5729E+03
1.6192E+03
1.6654E+03

QUANTITY
(Q)
1.39843E-49
1.64081E-23
2.06558E-07
3.18349E+00
2.73703E+01



1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03
1.0000E+03

3.6945E+04
3.7943E+04
3.8941E+04
3.9939E+04
4.0937E+04
4.1935E+04
4.2933E+04
4,3931E+04
4.4929E+04
4.5927E+04
4.6925E+04
4.7923E+04
4.8921E+04
4.9919E+04
5.0916E+04
5.1914E+04
5.2912E+04
5.3910E+04
5.4908E+04
5.5906E+04
5.6904E+04
5.7902E+04
5.9898E+04
6.0896E+04

1.7116E+03
1.7579E+03
1.8041E+03
1.8503E+03
1.8966E+03
1.9428E+03
1.9890E+03
2.0353E+03
2.0815E+03
2.1277E+03
2.1740E+03
2.2202E+03
2.2665E+03
2,3127E+03
2.3589E+03
2.4052E+03
2.4514E+03
2.4976E+03
2.5439E+03
2.5901E+03
2.6363E+03
2.6826E+03
2.7750E+03
2.8213E+03

2.57405E+01
2.41840E+01
2.27217E+01
2.13477E+01
2.00568E+01
1.88441E+01
1.77046E+01
1.66340E+01
1.56282E+01
1.46832E+01
1.37953E+01
1.29611E+01
1.21774E+01
1.14411E+01
1.07492E+01
1.00993E+01
9.48857E+00
8.91481E+00
8.37575E+00
7.86929E+00
7.39345E+00
6.94641E+00
1.91932E+00
1.61312E-09



Well No.

1301
1302
1303
1364
1305
1306
1307
1309
1311
1312
1513
1314
1315
1316
1517
1318

CIMARRON FACILITY

MONITORING WELL SUMMARY

Avg. ¢+
1 Std.
3.7
2.5
1.4
157

k-
0.7
0.9
276
9.1
16.2
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9 + 8.7
1.4 + 0.8
1880 + 350
218 + 214
15 + 17
2.0 + 0.9

U-238, pCi/1

Number of  Sampling
Max. Min. Samples Period
13 0.7 35 1971-1988
Jus 1s7 4 1971-1981
4.3 0.3 30 1971-1985
765 1.7 7 1971
53 0.1 32 1971-1988
42 1.3 6 1974-1988
7.0 0.7 34 1971-1988
2.0 1.7 2 1987-1988
1.7 0.7 4 1985-1988
86 5.6 4 1685-1988
42 23 4 1985-1988
2.3 0.7 4 1985-1988
2310 1340 6 1985-1988
530 63 4 1985-1988
42 0.7 5 1985-1988
95 Lad 3 1986-1988
-1..
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