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SITE SUBSYSTEM DATA TABLES



HYDRAULIC CONDUCTIVITY: SITE SUBSYSTEM
Abbreviations for Methods

CD-AL = Constant discharge air lift

CD-P = Constant discharge pumping

CDP = Constant drawdown pulse

CHI = Constant head injection

PI = Pulse injection

PT = Pulse test

SI = Slug injection

SW = Slug withdrawal

UPP = Under-pressure pulse



It
SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY 0/si CHECKED MY: C DATE: /1

GA BY: I DATE: 4.-2. $7 c)

PARAMETER

RANGE OF METHOD
OM VALUE MEAN STO. DEV. REFERENCE SOURCE

FORM- MEMBER OR FLOW OR DEPTl TEMP
ATION SEQUENCE SEDIMENT WELL ID LOCATION (M) CC)

-- -- MARTON DC-16A N46-31-37 425.2 --
INTERSED UIIV-39-34 -

MAJOR MINOR ORIEN-
VALUE VALUE TATION

i

- - VANTAGE
INTERBED

-' -- -- HABTON
INTERBED

)
-- -- MABTON

I INTERBED

-- -- MASTON
INTERBED

-- - MABTON
INTERRED

- - MABTON
INTERBED

-- -- IASTON
INTERBED

-- -- VANTAGE
INTERBED

- -- VANTAGE
) INTERBED

-- -- VANTAGE
INTERBED

DC-I6A

DB-t3

OB-14

DH-I

DC-I"B

OC6A

DB-12

RRL-2

DC-IA

RTLENK
HLS NO
t EXP

N43-31-37
Ul 19-39-34

N46-29-15
WI 19-30-56

N46-30-3S
Ut9-38-35

477.9

814.1 -

832.1

364- -
394

259- --
316

N46-36-24 18-76 -
119-32-43

__ 429.8 -

47e.s

N46-31-37 418.5 --
4119-39-34 -

461.0

N46-36-51 114- --
l119-42-t1 160

N46-32-55 612.3 -
W119-39-38 -

626.9

N4-31-37 801.6 --
119-39-34 -

814.1

__ _ - 3E- -
3E-5

_ _ - 3E-6 -
3E-O

__ - -- I.OE-2
I. OE-3

-- -- - 1.OE-6
1. OE-S

-- - - I. OE-6

l. OE-6

- - - t.OE-5
I. OE-4

__ - -- 1.OE-5
l OE-9

7. IE-S

4. 9E-6

4. 4E-4

4. 2E-S

- - 6D-BWI-TI-
13S P30

ED-BUI-TI-
135 P30

SINGLE RHO-BUI-
WELL ST-S
PUMP TEST

SINGLE RHO-BWI-
WELL ST-$
PU1P

TEST &
INJECTION
TE6TIO

SINGLE RHO-BWI-
WELL ST-S
PUMP TEST

CD-AL. RHO-BU-GR-
CD-P E3-1 tOP

CD-P RHO-BW-SR-
E2-2 OP

SINGLE RHO-BWI-
IELL ST-S
PUMP TEST

CD- RHO-BW-6R-
AL CHI.W B2-2 20P
P. E1. SW

CD- RHO-GU-SR-
AL.SI.SW 82-2 30P

- RHO-SA-25-
A

'I)

.II

.)

.1

j

!-.
,. f .

i .
..

I



SITE SUSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY W0B CHECKED IV: :.!P DATE:

GA BY: - . P.. DATE: E- JI

PARAMETER
_ _ _ _._ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

'I

FOR"-
ATIN

MEMBER O FLOW OR DEPTH TEMP
SEOUENCE SEDIMENT UdELL ID LOCATION (II (Cl

MAJOR MINOR ORIEN- RANCE OF
VALUE VALUE

VANTAGE
INTERNED

VANTAGE
INTERNED

- VANTAGE
INTERBED

VANTAGE
INTERNED

VANTAGE
INTERNED

VANTAGE
INTERNED

VANTAGE
INTERNED

VANTAGE
INTERRED

VANTAGE
INTEREED

MARTON
INTEREED

DC-16A

DC-16A

DC-16A

DC-16A

DC-16A

DC-IM

DC-I6A

DC-1dA

DC-ILA

RRL-2

RRL-2

-- 1043-
£055

N46-31-37 9t4.1
1119-39-34 -

832.1

N46-31-37 614.1
U1119-39-34 -

932.1

N4B-31-37 814.1
U119-39-34 -

832. 

U46-3t-37 814. 1
U119-39-34 -

932.1

N46-31-37 914.1
U119-39-34 -

932.1

N46-31-37 814.1
Ult9-39-34 -

932.1

146-31-37 814.1
W119-39-34 -

932.1

N46-31-37 614.1
U119-39-34 -

E32.1

146-31-37 914.1
W119-39-34 -

632.1

N46-32-53 397.5
1119-39-38 -

470.6

N46-32-55 912.3
u1119-39-38 -

626.9

1.03E-7 -

4E-6 --

6. 4E-5 -

t.3tE-S --

I.79E-4 -

i. 86E-4 --

4. 31E-4 --

4. 43E-4 --

3. 1E-5 -

TATION CM VALUE MEAN STD. DEV.

- - 2.1&E-4 2. E-4

- fW-in- - -

METHOD
REFERENCE SOURCE

- RHO-BWt-
SA-92A

RECOVERY. 90-3WI-Tt-
HARRIL tOO .t7

RECOVERY. SD-BWI-TI-
EARLOUCHE tOO P.17
a

CONSTANT 6D-EWI-TI-
HEAD t00 P. 17
INJECTION

SLUC TEST 6D-GWI-TI-
100 P. 17

SLUG TEST SD-EUI-TI-
tOO P.37

SLUG TEST SD-SWI-rI-
100 P.t7

SLUG TEST 6D-BWI-TI-
100 P.17

BEST SD-BWI-TI-
ESTIMATE 100 P. 17

- SD-BWt-TI-
113 P.57

.)

)

.1

J.

I.

3E-9

-- -- VANTAGE
INTERBED

-- -- -- 3E-8-3E-
7

- - SD-0WI-TI-
t13 P. 57



SIrE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY (r/u) CHECKED BY: _.I DATE: t.-.. DAE

GA BY; _ #S DATE: 477'Z-j :

PARAMETER
__ - ------- _ _ _ _ _ _ _ _ _ _ _ __ i

I
i

.. Ii
0

FORn-
AT ION

GRANDE
RONDE

ORANDE
RONDE

CRANDE
RONDE

I GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

ORANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

MEMBER O FLO OR DEPTH TESP
SEQUENCE SEDINENT ELL ID LOCATION (") CC

SCHWANA

SCHUANA

SCHWANA

SCHWANA

SCHWANA

SCHUANA

SCHUANA

SCHWANA

SCHUANA

SENTINEL
CLUFFS

MABTON DC-I - 217-
INTERBED 363

UnTANvM RRL-6 N46-31-59 1200.
FLOW u119-40-47 6TO12
BOTTOM 31.4

UNTANUI RRL-b N46-3t-59 1200.
FLOW W119-40-47 6TO12
EOTTOt1 31.4

U1TANUM RRL-6 N46-3t-59 1200.
FLOW W119-40-47 6TO12
BOTTOM 31.4

UnTANUM RRL-6 N46-31-59 1200.
FLOW 119-40-47 6TO12
BOTTOM 31. 4

UITANU RRL-6 N46-31-59 1200.
FLOW W119-40-47 6T012
BOTTOM 31.4

UWTANUI RRL-b N46-31-59 1200.
FLOW W119-40-47 6TO12
DoTToM 31. 4

UITANUh RRL-6 U46-3t-59 1200.
FLOW u119-40-47 6TO12
BOTTon 31.4

unITANUn RRL-b N46-31-59 1200.
FLOW WtI9-40-47 6T012
BOTTOM 31.4

UWTANUn RRL-6 N46-31-59 1200.
FLOW U1l19-40-47 6T012
BOTTUM 31.4

- DC-IA N46-31-37 113.1 -
Ult9-39-34 TO

860.1

SAJOR IINOR ORIEN- RANGE OF
VALUE VALUE TATION OM VALUE EAN STD. DEY.

-IOE-S --

9.29E-1O-- - _ -- _

2.6sF-9 - _ -_

1.76E-9 - - -- _ _

1.34E-9 - - -- -- -

1.20E-9 - -- -- -- -

3.88E-9 -- -- _ -- -

2.OSE-9 -- - _- -

2. OE-9.- - _ -- _

- - -- - 1.SsE-9 1.7E-9

-- -- - 3E-b TO - --
3E-S

IETHOD
REFERENCE SOURCE

SINGLE RHO-BUI-
UELL ST-5
PUMP TEST

RECOVERY Gu-sWI-TI-
134 P29 -

OVER- SD-BWt-TI-
PRESSURE 134 P29
PULSE

UJDER- SD-UU-Tl-
PRESSURE 134 P29
PULSE

SLUG SD-BWl-TI-
INJECTION 134 P29

SLUG SD-BEI-TI-
WITHDRAUA 134 P29
L

CONSTANT SV-BUI-TI-
HEAD 134 P29
INJECTION

CONSTANT UD-BUI-TI-
HEAD 134 P29
INJECTION

BEST SD-BWI-TI-
ESTIMATE 134 P29

- SD-BUI-Tt-
135 P30

)

I

i. 

)

J

GRANDE SENTINEL COHASSETT DC-16A
RONDE BLUFFS FLOWTOP

H46-31-37 905.3 --
u119-39-34 TO

940.6

-- - -- 3E-S TO --
3E-7

- -- SD-BWI-TI-
135 P30



SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY Em/sl CIECKED IV: 5 . DATE: 1 -1 -

GA IY: L.. DATE: . Y1' f 5

PARAMETER

Si

FORM-
ATION

CPANDE
RONDE

| , GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

GRANDE
RONOE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

MEMBER OR
GEGUENCE

SEN. INEL
6LUFFS

SENTINEL
RLUFFS

SCHUANA

SCHWANA

SCHWANA

SCHWANA

SCHUANA

6CHUANA

FLOU OR DEPTH TEMP
SEDIMENT ELL ID LOCATION (MI (C)

COLONNADE DC-16A
ENTABLA-
TURE

COLONNADE DC-IA
ENTABLA-
TURE

UMTANU" RRL-6
COLONNADE
7ENTA0LA-
TURE

UITANUM RRL-6
COLONNADE
7ENTA8LA-
TURE

UMTANUM RRL-b
COLONNADE
/ENTADLA-
TURE

UMrANUM RRL-6
COLONNADE
/ENTABLA-
TURE

UITANUM RRL-6
COLDWtAVE
/ENTA6LA-
TURE

U"TANUM RRL-6
COLONNADE
/ENTABLA-
TURE

UMTANUM RRL-6
COLONNADE
7ENTA6LA-
TURE

N46-31-37 961.3 -
W119-39-34 tO

991.6

N46-31-37 991.E --
W119-39-34 TO

1024.

N46-31-S9 1166. --
4119-40-47 8-

1200.

N46-31-59 1166. -
14119-40-47 E-

1200.
6

N46-31-f9 1166. -
W119-40-47 8-

1200.
&

N46-3t-59 1166. --
U-119-40- 8-
47 1200.

6

N46-31-S9 1166. -
4119-40-47 e-

1200.
6

N46-31-f9 1166. --
1119-40-47 8-

1200.
6

MAJOR MINOR ORIEN- RANCE OF
VALUE VALUE TATION CM VALUE MEAN

__ __ -- 3E-14 --
"Ta 3E-13

-- - 3E-II --
TO 3E-1O

5.29E-13 - __ _

5.29E-13 -- -- -- --

6.35E-13-- - -- -

E.47E-13 - - -

2.19E-15 -- -- --

6.OOE-16 - - - -

METHOD
8TD. DEV. REFERENCE SOURCE

-- 60D-6WI-Tt-
135 P30

-- C0D-6WI-Tt-
135 30

- CONSTANT THORNE 4
HEAD SPANE.1993
INJECTION

- CONSTANT THORNE 4

HEAD SPANE.1983
INJECTION

- CONSTANT THORNE 
HEAD SPANE.1983
INJECTION

- CONSTANT THORNE 
HEAD SPANE.1953
INJECTION

- SLUG TEST THORNE 4
SPANE,1983

- SLUC TEST THORNE 
SPANE.ISS3

GRANDE SCHUANA
RONDE

N46-31-59 1166.
4119-40-47 5-

1200.
6

-- -- 4.24E-t3 3.37E-13 SLUG TEST THORNE 
SANE.2983

)



SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY s/i

II;

4 1 .~~~~
N 

FORM- MEMBER OR
ATION SEQUENCE

CRANDE SCHWANA
RONDE

CRANDE SENTINEL
RONDE BLUFFS

ORANDE SENTINEL
RONDE BLUFFS

CRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

FLOW OR
SEDIMEN'

UMTANUM
COLONNADE
/ENTABLA-
TURE

MCCOY
CANYON
FLOWTOP

MCCoy
CANYON
FLOUTOP

MCCOy
CANYON
FLOUTOP

MCCoy
CANYON
FLOWTOP

MCCOY
CANYON
FLOWTOP

MCCOY
CANYON
FLOWTOP

MCCOY
CANYON
FLOwTOP

T UELL
DEPTH TEMP

ID LOCATION (H) (C)

RRL-6 N46-31-59 1166.
W119-40-47 8-

1200.

RRL-2 46-32-55 1056.
U119-39-38 4-

1072.
3

RRL-2 N46-32-S5 10U6.
Ut19-39-30 4-

1072.
3

RAL-2 N46-32-55 1056.
W119-39-38 4-

1072.
3

RRL-2 N46-32-55 1056.
U119-39-38 4-

1072.
3

RRL-2 N46-32-55 1056.
4119-39-30 4-

1072.
3

RRL-2 N46-32-55 1056.
U119-39-30 4-

1072.
3

RRL-2 N46-32-55 1056.
U11Y-39-38 4-

1072.
3

__

CHECKED BY: . ? DATE: Io-isvki
* GA BY: Z DATE: Lz-11'i'

PARAMETER

MAJOR MINOR ORIEN- RANGE OF METHOD
VALUE VALUE TATION CM VALUE EAN STD. EV. REFERENCE SOURCE

3.1EE-13 - - - -- - BEST THORNE 
ESTIMATE SPANE.1983

1.14E-10 -- -- - -- - CONSTANT SD-BWI-TI-
DISCAXCE 146 P.2

7.27E-1 -- -- - -- -- CONSTANT SD-BWI-TI-
DISCHARCE 146 P.26

6.42E-11 -- -- -- - -- CONSTANT SD-BSI-TI-
HEAD 146 P.28
INJECTION

3.B8E-10 -- - -- - CONSTANT SD-EWI-TI-
HEAD 146 P.28
INJECTION

7.73E-11 -- - - -- - CONSTANT SD-BWI-TI-
HEAD t46 P. 29
INJECTION

B.IIE-1 - -B - -- - BEST SD-BWI-TI-
ESTIMATE 146 P.29

-- - - - 1.43E-10 1.39E-10 SD-BWI-TI-
t4" P.28

I~

.J

GRANDE SENTINEL COHABSETT DC-IA N4&-31-37 961.3 -
RONDE BLUFFS COLONNADE U119-39-34 -

/ENTA8LA- 991.9
TURE

1. 23E-13 - -- -- -- CONSTANT *C-BWI-TI-
HEAD 149 P. 27
INJECTIOt

;



SITE SUI3SYSTEM
PARAMETER, HYDRAULIC CONDUCTIVITY (s/ts

. '\ -I .

CHECKED BY: 5 DATE: lki -84
GA BY: . DATE: E-10 E --Y'

PARAMETER
____________ ~~ -- - ---- _ _ _ _ _ _ _ __ _ _

. . .

.)

FORM- MEMBER OR FLOW OR DEPTH TEHP
ATION SEQUENCE SEDIMENT ELL ID LOCATION (H) CC)

MAJOR MINOR ORIEN- RANGE OF
VALUE VALUE TATION M VLUE MEAN

METHOD
BTD. DEV. REFERENCE SOURCE

S

GRANDE SENTINEL
RONDE BLUFFS

CRANDE SENTINEL
RONDE ELUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE ELUFS

II GRANDE SENTINEL
RONDE ELUFFS

COHASSETT DC- I6A
COLONNADE
/ENTABLA-
TURE

COHASSETT OC-ISA
CbLONNADE
/ENTABLA-
TURE

CONASSETT DC-IS
COLONNADE
/ENTTALA-
TURE

COHASSETT DC-t6A
COLONNADE
/ENTABLA-
TURE

ROCKY DC-4
COULEE
FLOW
INTR.

ROCKY DC-12
COULEE
FLOW TOP

ROCKY DC-IS
COULEE
FLOW TOP

ROCKY DC-IA
COULEE
FLOW TOP

ROCKY RRL-2
COULEE
FLOW TOP

COHASSETT DC-6
FLOW TOP

N46-31-37 6t1.3 --
U119-39-34 -

991.8

N46-31-37 961.3 -
U119-39-34 -

991.9

N46-31-37 961.3 --
U119-39-34 -

991.9

N46-31-37 961.3 --
U119-39-34 -

991.6

3 6BE-14 -- - - --

3. SE-13 - - - --

1. 23E-13 -- _ _

- - 1. 3E-13 1. 82E-13 -

- OVER- S-UWI-TI-
PRESSURE t49 P.27
PULSE

-- OVER- So-BUI-TI-
PRESSURE 149 P. 27
PULSE

- EEST SD-IWI-TI-
ESTIMATE 149 P. 27

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

I
7)

SENTINEL
SLUFFS

SENTINEL
SLUFFS

SENTINEL
BLUFFS

SENTINEL
ELUFFS

SENTINEL
BLUFFS

N46-34-35 982- --
U119-39-53 897

N46-28-4 734- --
U119-32-28 746

N46-23-45 679- --
U 119-16-13 714

N46-31-37 964- -
U119-39-34 898

N46-32-SS 829- -
U119-39-3S EE9

N46-3S-14 730- _
U119-23-46 E22

-- -- - - 1. OE-13 - STRADDLE RilO-BW-ST-
PACKER 29P
INJECTION

-- - -- -- 1. DE-S - STRADDLE Ra-BU-8T-
PACKER 2eP
INJECT ION

-- t. OE-S S TTRADDLE RHO-OU-ST-
PACKER 28P
INJECTION

-- - -- -- t. OE-S -- STRADDLE RHO-uW-sT-
PACKER 26P
INJECTION

- - - - - t. OE-7 - STRADDLE aHO-Bw-Sr-
PACKER SP
INJECTION

-- - - - 1. OE-7 - STRADDLE RHO-BW-6T-
PACKER 28P
INJECTION

)

)

--p



FjISITE SUBSYSTEM
PARAMETER: YDRAULIC CONDUCTIVITY (a/s CHECKED BY: -IS DATE: Ul- 't - -

GA Y: / fv DATE: / -t -.-± 

.3
FORM- MEMBER OR FLOW OR DEPTH TEMP
ATION SEQUENCE SEDIMENT ELL ID LOCATION (M) (C)

I

GRANDE
*) RONDE

I GRANDE
RONDE

ORANDE
RONDE.I

GRANDE
ROJDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

ORANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

COMASSETT DC-12
FLOW TOP

COHASSETT DC-15
FLOW TOP

COI4ASSETT C-IA
FLOU TOP

COHASSETT RRL-2
FLOW TOP

COIASSET RRL-6
FLOW TOP

COHASSETT RRL-14
FLOW TOP

COHASSETT DC-IA
FLOW
INTER IOR

COHASSETT RRL-2
FLOW
INTERIOR

COHASSETT RRL-b
FLOW
INTERIOR

COHASSETT RRL-14
FLOW
INTERIOR

COS4ASSETT RRL-2
FLOW
BOTTOM

COHASSETT RRL-b
FLOW
BOTTOM

N46-28-4 792- -
W119-32-28 811

N46-23-45 760- --
119-16-13 777

N46-31-37 90- -
U119-39-34 941

N4&-32-55 909- --
lt9-39-38 921

46-31-59 939- --
1W19-40-47 951

N46-33-15 920- --
U119-41-20 959

N46-31-37 961-
W119-39-34 992

N46-32-55 968-
W119-39-30 989

N46-31-S9 954-
1119-40-47 1016

N46-33-16 957-
W119-41-20 1010

N46-32-33 990-
1119-39-38 1019

N46-31-59 1106-
5119-40-47 1041

PARAMETER

MAJOR MINOR ORIEN- RANCE OF METHOD
VALUE VALUE TATION GM VALUE MEAN CTO. DEV. REFERENCE SOURCE

__ _ __ - I. OE-7 - STRADLE RHO-EW-ST-
PACKER 28P
INJECTION

- - -- -- 1. OE-5 -- STRADDLE RHO-BW-ST-
PACKER gaP
INJECTION

-- - -- - 1. OE-I -- STRAGGLE RHO-BW-ST-
PACKER 28P
INJECTION

- - -- -- 1. OE-6 - STRADLE RHO-EW-ST-
PACKER 28P
INJECTION

- -- -- -- 1I.OE-II - STRADDLE RHO-8W-ST-
PACKER 28P
INJECTION

-- - - - 1. OE-6 -- STRADDLE RHO-EU-6T-
PACKER 20P
INJECTION

I.OE-14 -- STRADLE RHO-BW-ST-
PACKER 2SP
INJECTION

__ _- - - OI.E-13 - STRADDLE RHO-EW-ST-
PACKER 2SP
INJECTION

-- -- - -- IOE-13 -- STRADDLE RHO-EW-ST-
PACKER 2SP
INJECTION

-- - -- - 1. OE-14 -- STRADDLE RHO-fW-UT-
PACKER 28P
INJECTION

-- - -- -- OI.E-S - STRADDLE RHO-SU-ST-
PACKER 28P
INJECTION

- - -- -- 1. OE-IO - STRADDLE RHO-BW-ST-
PACKER 28P
INJECTION

I
!).

*) It

,J:
.)

)



SITE SUESYSTEM -
PARAMETER: HYDRAULIC CONDUCTIVITY (w/o) CHECKED *Y: P DATE:

GA SY: DATE: Y- f

PARAMETER
_._ _________ _ _ ____ 

)

FORM- MENDER OR FLOW OR DEPTH TEMP
ATION SEGUENCE SEDIMENT WELL ID LOCATION (MI CC)

MAJOR MINOR ORIEN- RANOE OF
VALUE VALUE

GRANDE
RONDE

GRANDE
RONDE

) CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

ORANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

ORANDE
RONDE

GRANDE
RONDE

SENTINEL
DLUFFS

SENTINEL
ELUFFS

SENTINEL
BLUFFS

SENTINEL
DLUFFS

SCHUANA

SCHWANA

SCHWANA

SCHUANA

SCHWANA

SCHWANA

SCHWANA

SCHWANA

COHASSETT RRL-14
FLOW
HOTTOM

N46-33-10 1004- - -
U119-41-20 1037

McCoy
CANYON
FLOW TOP

MCCoy
CANYON
FLOW TOP

McCoy
CANYON
FLOW TOP

UMTANUI
FLOW TOP

UMTANUM
FLOW TOP

UMTANUM
FLOW TOP

UMTANUM
FLOW TOP

UMTANUM
FLOW TOP

UMTANUM
FLOW TOP

U(TANUM
FLOW
INTERIOR

UMTANUM
FLOW
INTERIOR

DC-7Ug N46-28-46 1039- -
U119-23-12 1060

DC-12 N46-29-4 909- --
11V-32-28 961

DC-14 N46-40-16 978- -
119-27-31 907

DC-6 N46-35-14 912- --
119-23-46 939

DC-14 N46-40-16 933- --
Utl9-27-31 958

OC-IS N46-23-45 902- -
119-16-13 949

RRL-2 N46-32-55 108---
U119-39-38 t152

FAL-6 N46-31-59 1130- --
1t9-40-47 1267

RRL-14 N46-33-18 1132- -
1119-41-20 1162

DC-3 N46-33-39 1092- -
U119-36-1S 1108

DC-6 N46-35-14 936- -
119-23-46 989

-x-

TATION CM VALUE MEAN ETD. DEV.

-- - t.OE-6 -

- - I OE-6 -

-- t 1.OE-9 -

- -- 2.OE-R -

- - t.OE-7 -

-~ ~ ~ lo-
-- -- IOE-6 --

-- - 1 OE-! -

- -- t OE-S -

-- - I.OE-E -

- -- I.OE-.7 -

-- - t.OE-13 -

-_ -- IOE-13 -

METHOD
REFERENCE SOURCE

STRADDLE RHO-0W-tT-
PACKER BP
INJECTION

STRADDLE RHO-BU-ST-
PACKER 28P
INJECTION

STRADDLE RHo-SW-sT-
PACKER 28P
INJECTION

STRADDLE RHO-U-6T-
PACKER 28P
INJECTION

STRADDLE RHO-SW-ST-
PACKER 28P
INJECTION

STRADDLE RHO-BW-ST-
PACKER 2P
INJECTION

STRADDLE RHO-BW-ST-
PACKER 28P
INJECTION

STRADDLE RHO-EW-ST-
PACKER 2SP
INJECTION

STRADDLE RHO-UU-ST-
PACKER 28P
INJECTION

STRADDLE RHO-SW-ST-
PACKER 2sP
INJECTION

STRADDLE RHO-UW-sT-
PACKER 28P
INJECTION

STRADDLE RHO-EW-ST-
PACKER 28P
INJECTON

I. .

i)

t

I i

.)

-I

I 

I



I
l

SITE SUBSYSTEM
PARAMETER: IYDRAULIC CONDUCTIVITY W.s) CHECKED BY: @ DATE: (0-4 I

iA BY: DATE:

PARAMETER

FORM- MENMER OR FLOIS OR DEPTH TEiM
ATION SEQUENCE SEDIMENT WELL ID LOCATION CM) (CI

MAJOR MIltOR ORIEN-
VALUE VALUE TATION

ORANDE
RONDE

G ORANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRAhivE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
ROtDE

SCHWiANA

SCHANA

U'MTANLM
FLOW
INTER IOR

UTAUM
FLOW
INTER IOR

UMTANUM
FLOU
EOTTOM

RRL-6 N46-31-59 11&
1119-40-47 20(

RRL-14 N4&-33-18 114
ii19-41-20 1194

RRL-2

DC-I

DC-I

DC-t

DC-I

DC-i

DC-1

DC-I

DC-2

N4B-32-SS
Xi 19-39-38

N46-34-17
W1 19-31-4

1174

792-
647

632-
*87

959.
99

963-
974

1154
119'

t l

124

712-
724

1- __ __

.- . - .

O- - __

Z_ __ _

2

2- _-

__ _ .

RANGE OF METHOD
CM VALUE MEAN STD. DV. REFERENCE SOURCE

- <- 1. OE-13 - STRADDLE RHO-BW-ST-
PACKER 28P *'j

INUECTION

-- <- .OE-14 -- STRADDLE RHO-BU-ST-
PACKER 28P
INJECTION

- I. OE-S - STRADDLE Ri-U-ST-
PACKER 28P
INJECTION )

- 4. 9E-7 -- STRADDLE RHO-BUt-
PACKER ST-s )
INJECTION

- 6.4E-9 - STRADDLE RHO-EUI-
PACKER ST-S
INJECTION

- 3. OE-4 - STRADDLE RHO-BWI-
PACKER ST-5
INJECTION

- B. SE-I - STRADDLE RHO-BUI-
PACKER ST-S
INJECTION

- . EE-S - STRADDLE RHO-SWI-
PACKER ST-S
INJECTION

- 1.2E-E - STRADDLE RHO-BWI-
PACKER ST-S
ItNJECTION

- 1. 7E- -- STRADDLE RHO-BWt-
PACKER ST-S 
INJECTION

S 3E-O - - -- STRADDLE RHO-BUI-
1. IE-9 PACKER ST-S

INJECTION

n fie_ _ eterwru …..r. )
GRANDE --
RONDE

-- DC-2 N46-34-17 724-
111t9-31-4 734

__ 4 g -, - -
4 E-10

- biI4AUUL.L hNU-WI -

PACKER ST-S
INJECTION



SITE SUBSYSTEH
PARAMETER: HYDRAULIC CONDUCTIVITY (C/ls CHECKED BY: .*DATE: '5-1 

GA Y: t~f DATE: /Se] - )

FORM- HEMMER OR FLOW OR
ATION

I

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

RANDE
RONDE

CRANDE
RONDE

SEOUENCE SEDIMENT WELL ID LOCATION

-- - DC-Z N46-34-17
U119-31-4

- - DC-2 N46-34-17
4119-31-4

- - DC-2 N4-34-17
U119-31-4

-- - DC-2 N46-34-17
U119-31-4

- - DC-6 N46-35-14
U119-23-46

- - DC-6 N46-35-14
W119-23-46

-- - DC-6 N46-35-14
119-23-46

- -- DC-6 N46-3J-14
U119-23-46

-- - DC-6 N46-35-14
U119-23-46

-- - DC-6 N46-33-14
U119-23-46

- - DC-6 N46-35-14
U119-23-46

- DC-6 N46-35-14
Wt119-23-46

DEPTH TEMP
("I *c)

900- -
917

920- --
936

935- -
952

965- -
966

737- --
774

774- -
IIB

loll---_101B--
IOtq

1019- -
1059

1059- __
1o9a

1098- -
1103

1103- --
112

1112- --
1123

MAJOR
VALUE

MINOR ORIEN- RANGE OF
VALUE TATION GM VALUE MEAN

- -- 6.4E-9 - --
1.4E-9

2.6E-12
- S.3E-
14

6.0E-12
- .SE-
13

2.9E-12
- 1.4E-
13

1. 3E-7

1. IE-9

7. IE-7

3. SE-O

4. 2E-B

S. 6E-7

3. 9E-B

1. SE-A

STD. DEV.

__

__

__

__

-

__

METHOD
REFERENCE SOURCE

STRADDLE RHO-EWI-
PACKER ST-S
INJECTION

STRADDLE RHO-UI-
PACKER ST-S
INJECTION

STRADDLE RHO-BWI-
PACKER ST-S
INJECTION

STRADDLE RHO-RWI-
PACKER ST-$
INJECTION

STRADDLE RHO-BUI-
PACKER ST-S
INJECTION

STRADDLE RHO-BWI-
PACKER 6T-S
INJECTION

STRADDLE RHO-EUI-
PACKER ST-S
INJECTION

STRADDLE RHO-BUI-
PACKER 6T-I
INJECTION

STRADDLE RHO-8WI-
PACKER ST-S
INJECTION

STRADDLE RHO-BUI-
PACKER ST-S
INJECTION

STRADDLE RHO-BWI-
PACKER ST-S
INJECTION

STRADDLE RHO-EWI-
PACKER ST-S
INJECTION

PARAMETER
Ia)

:)

II .

.)

.)

.)

ii
I

I



I)

SITE SUBSYSTEM
I PARAMETER: HYDRAULIC CONDUCTIVITY Wa/)J CHECKED Y: DATE:. D A-gq

GA Y: i. DATE: lo_2.4by

PARAMETER

FORM- MEMBER OR FLOW OR DEPTH TEMP
ATION SEWUENCE SEDIMENT ELL ID LOCATION (MI (CI

CRANDE - - DC-6 N46-35-14 1123- --
; SONDE U119-23-46 1125

CRANOE - -- DC-6 N46-35-14 1125- -
RONDE U119-23-46 1149

ORANDE -- - DC-6 N46-35-14 1149- -
RONDE U119-23-46 1159

GRANDE - -- DC-h N46-35-t4 1159- -
RONDE U119-23-46 1322

GRANDE - -- DC-& N46-33-14 689- -
RONDE 1119-23-46 700

GRANDE - -- DC-6 N46-35-14 743- --
RONDE 14119-23-46 757

GRANDE -- -- DC-6 N46-35-14 775- -

RONDE U119-23-46 795

ORANDE - - DC-6 N46-3S-14 786- -
RONDE U19-23-46 798

GRANDE - -- DC-6 N46-35-14 914- --
RONDE U119-23-46 026

GRANDE - - RSH-1 N46-26-30 58- -
RONDE U19-4-23 611

CRANDE - - RSH-1 N46-26-30 797- -
RONDE 119-46-23 920

GRANDE -- -- RSH-I N46-26-30 799- -
RONDE 119-46-23 816

MAJOR MINOR
VALUE VALUE

ORIEN- RANGE OF METHOD
TATION cM VALUE MEAN 8TD. DEV. REFERENCE bOUFCE

- - 2. 1E-6 - STRADDLE RHO-8WI-
PACKER ST-S
INJECTION

-- - 3. 9E-6 - STRADDLE RHO-BWI-
PACKER sT-s
INJECTION

- - 7. IE-7 - STRADDLE RHO-BW-
PACKER CT-5
INJECTION

-- -- 2. 7E-9 - STRADDLE RHO-EWI-
PACKER ST-S
INJECTION

-- - 3. OE-t5 - STRADDLE RHO-SWI-
PACKER ST-s
INJECTION

-- -- I. OE-3 - STRADDLE RHO-BWI-
PACKER UT-S
INJECTION

-- - J OE-tO - STRADDLE RHO-BWI-
PACKER ST-s
INJECTION

_ __ I. OE-IO - STRADDLE RHO-WI-
PACKER ST-5
INJECTION

-- - 2. OE-9 - STRADDLE RHO-BUt-
PACKER ST-S
INJECTION

- - 7. IE-8 -- STRADDLE RHO-WI-
PACKER ST-5
INJECTION

- -- 0. 7E-10 - STRADDLE RHO-BWI-
PACKER ST-$
INJECTION

. I
)

,i

.)

'.I

- S. 7E-1 --
- 3 5c-
11

-- STRADDLE RHO-WI-
PACKER ST-S
INJECTION



I SITE SUSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY t/so CHECKED lY: I.p DATE: o g

GA BlY: DATE: 2/ ABy I

PARAMETER

FORM- MEMBER OR FLOW OR DEPTH TEMP
ATION SESUENCE SEDIMENT ELL I LOCATION (I (C)

MAJOR MINOR ORIEN- RANCE OF
VALUE VALUE TATION On VALUE 

I

I

i
i

i

ORANDE
RONDE

-) CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

- - 4RH-I N46-26-30 823- --
U119-46-23 944

- -- RSI4-1 N46-26-30 828- --
U119-46-23 835

- - 4RSH-I N46-26-30 635- -
-- U119-4&-23 944

- - RSH-1 N46-26-30 947- -
U119-46-23 960

- -- 4RSH-I N46-2&-30 947- --
U119-46-23 9bO

- -- R5H-1 N46-26-30 861- --
U119-46-23 872

SENTINEL MCCOY RRL-2 N46-32-S5 tO7. --
BLUFFS CANYON U119-39-38 5-

FLOW INT. 1095.
1

SCHWANA UMITAN RRL-& N46-31-59 1202. --
FLOW W119-40-47 7-
BOTTOM 1231.

4

SENTINEL COHASSETT C-I&A N46-31-37 991.1 - -
BLUFFS FLOW U119-39-34 -

BOTTOM 1024.
I

-- - DC-IA N46-31-37 1031.
1l19-39-34 I-

1065.
3

-- - - . OE-11 --
- 4. E-

__~~~~~~1

- - - I. 4E-10 -
- 1. IE-
t0

__ _ -- -- t.;

-- - -- 8 E-II -
7. 7E-

_ _ __ 3. SE-I0 --
- 3 E-
tO

__ _ __ 1.OE-10 --
- .06-

- -- I OE-IO---
I. OE-II

_ _ - I OE-IO--
I. OE-12

-- - - 1.OE-IO --
- 1. 0-
12

ETHOD
EAN STD. DEV. REFERENCE SOURCE

- STRADDLE RHO-BWI-
PACKER ST-$
INJECTION

OE-IO - STRADDLE RHO-BW-
PACKER ST-$
INJECTION -

- STRADDLE RHO-BWI-
PACKER ST-5
INJECTION

7E-9 - STRADDLE RHO-BW-
PACKER ST-5
INJECTION

- STRADDLE RHO-EWE-
PACKER ST-S
INJECTION

- STRADDLE RHO-lU-
PACKER ST-5
INJECTION

-- - RHO-BU-ER-
83-1 IP

Ple CHI RHO-BW-SR-
93-1 IOP

CD- RHO-BU-SR-
AL.61.SU. 13-1 OP
CHI

CD- RHO-BU-SR-
AL.SI.SU 83-1 IOP
CHI

I

_')

.3

I

ORANDE
RONDE

)

.)

ORANDE
RONDE

)i



SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY (Cm/)

. . . . . . I,.. .. ,: ,: 

CHECKED BY: DATE: jb43^-g
GA BY: DATE: 4]-it-yy

PARAMETER

FORM- "EMBER OR FLOW OR DEPTH TEMP MAJOR.
ATION SEQUENCE SEDIMENT ELL ID LOCATION In CC) I VALUE

MINOR ORIEN- RANCE OF
VALUE TATIOIh

ORANDE

GRANDE

RONDE

CRANDE
RONDE

.,

GRANDE
RONDE

GRANDE
RONDE

ORANDE
RONDE

ORANDE
RONDE

RANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

I M VALUE MI

SENTINEL MCCOY
ULUFFS CANYON

FLOW
BOTTOM

COMPOSITE COMPOSITE

SENTINEL
BLUFFS

SCHUANA

SCHWANA

SCHUANA

SENTINEL
BLUFFS

SENTINEL
ELUFFS

SENTINEL
8LUFFS

SENTINEL
BLUFFS

UMTANUt
FLOW TOP

UHTANUM
FLOW
INTERIOR

UMTANUM
FLOW
INTERIOR

COHASSETT
FLOW
BOTTOM

COHASSETT
FLOW TOP

DC-I&A N46-31-37 1070.
J119-39-34 5-

1091.
.7

DC-7 . N46-20-46 847. 3 --
U119-23-12 -

1203.
0

RRL-2 N4&-32-S5 931. --
U119-39-30 -

967.7

RRL-2 N46-32-55 1135. -
U119-39-38 4-

1152.
4

RRL-2 N46-32-55 1146. --
U119-39-30 7-

1159.

RRL-2 N4&-32-53 1152. --
119-39-30 4-

1166.

RRL-14 N46-33-18 937.9 --
UJ19-41-20 -

959. 2

RRL-14 N46-33-1S 1004. --
U19-41-20 0-

t037.
2

DC-4/5 N46-34-35 997.6 -
U119-39-53 -

916. 1

DC-tS N46-31-37 813.8 --
W119-39-34 -

60. 1

-- -- I. OE-7 - --
t.OE-9

I.OE-8 - _ -__

-- - -- ~1.02C-13 -

- .E-
12

- - - ~~~1.06E-9-
1.OE-7

-- 1.06E-13 -

- 1.OE-
12

I -OE-5--
1 OE-4

I. OE-8 

- - -~~~~- 2.06 O- -

1.0E-B

1.OE- -
1. 06-6

- - ~1.0-7-
1.06E-4

TEAN 6TD. DEV.
METHOD

REFERENCE

CD-
AL.E1.SW-
CHI

CO-P

I OE-13- C-

I.OE-8~~~~~~~A. SI -SW

OE-13-CD-
AL.O---
CD-
AL.SI.SW

CO-
AL. 61i. SW

CD-

L.sr1.6u

CD-

.PsIt.S

CO-

CD-
AL. . SW

CD-
P, PT. CHI

CD-
L.61t.6SW

S0URCE

RHO-BW-6R-
83-1 1P

RHO-BW-SR-
82-2 10P

RHO-BU-UR-
92-2 30P

RHO-BW-6R-
92-2 3P

RHO-BW-SR-
S2-2 3P

RHO-EW-6R-
E2-2 30P

tHO-U 1-SN-
02-2 30P

RHO-BW-SR-
62-2 4QP

RHO-BW-SR-
92-2 4P

RHO-BW-SR-
82-2 4P

7)

I

I
)



SITE St
PARAM1I

FORM-
ATIOH

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

ORANDE
RONDE

CRANE
RONDE

ORANDE
RONDE

;BBYSTEM
rER: HYDRAULIC CONDUCTIVITY (m/lu

. , .............................. .. - .. I ... ..^.. ..

CHECKED aY: CATE: -1R- 4
GA BY: CATE: -c42- A

PARAMETER
- - __ _ __ _ _ -- - -- - - - - _ -- __ -- ___ - __ -_ _ _

.)

MEMBER OR FLOW OR
SEQUENCE SEDKIENl

SENTINEL COIA46SETT
DLUFFS FLOW TOP

SENTINEL COHASSETT
BLUFFS COLONNADE

/ENTADLA-
TURE

SENTINEL COHASSETT
OLUFFS FLOW

BOTTOM

SCHWANA UMTANUM
FLOW TOP

SCHWANA UMTANUM
COLONNADE
/ENTALA-
TURE

SCHWANA UMTANUH
FLOW
BOTTOM

6CHWANA VERY
HIGH Mo
FLOW
DOTTOM

SCHWANA VERY
HIOH M
FLOW
EOTTOM

SCHWANA VERY
HIGH no
FLOW
BOTTOM

DEPTH TEMP
T WELL ID LOCATION Ct) CC)

RRL-6 N46-31-59 939.1 -
1119-40-47 -

951.3

RRL-6 N46-31-59 953.7 -
U119-40-47 -

1015.
6

RRL-6 N46-31-59 1015. --
Ult9-40-47 0-

1041.
2

RRL-L N46-31-59 1129. -
U1119-40-47 9-

1166.

RRL-6 N4&-31-39 1166. --

U119-40-47 5-
1200.
3

RRL-6 N46-31-59 1200. -
1119-40-47 6-

1231.
4

DC-16A N46-31-37 1193. --
U119-39-34 0-

1231.
1

DC-16A N41-31-37 1193. --
U119-39-34 0-

1231.
I

DC-I&A N46-31-37 1193. --

MAJOR MINOR ORIEN- RANGE OF
VALUE VALUE TATION CM VALUE MEAN

- - -- 3.5E-12 -

3.5 E-

- =- a.5SE-I --
- 3. SE-
13

3. SE-IO
- 3. E-
10

3. 5E-9 -
3.SE-6

3. SE-16 -
- 3.5E-
13

3.0E-£1 --

- 3. S-
10

3.28E-9 - -- -

1. 16E-7 -

STI
METHOD

D. EV. REFERENCE SOURCE

- - 6D-BUI-TI-
167 P.28

- - 6D-BWI-TI-
167 P.29

D-DWt-Tt-
147 P.28

- - 6D-BWI-TI-
167 P.2B

- -~ 6D-DWI-TI-
167 P.29

- - SO-RfUI-TI-
167 P.20

- CONSTANT SD-BWI-TI-
DISCHARGE 171 P.20

- SLUG 6D-BNI-TI-
NITHDRAWL 171 P.20

C) I

.) I

* I

)

J

1119-39-34 0-
1231.
I

7.41E-9 -- - - -- -- CONSTANT SD-lWI-TI-
HEAD 171 P.20
INJECTION j

I
;



SITE SUBSYSTEM
PARAMETER: HYDRAILIC CONDUCTIVITY (a/)

~~~~~~~~~~~. . . . . .. . . ...... . .. . ... .. . .X

CHECKED Y: DATE: JQLw'iq
GA IV: DATE: &2LY'/

PARAMETER -

FOAM- MEnBER OR
ATION SEQUENCE

FLOW R DEPT4 TEMP
SEDIMENT ELL ID LOCATION IM) (C)

MAJOR MINOR ORIEN- RANGE OF
VALUE VALUE TATION CM VALUE MEAN

METHOD
CTD. DEV. REFERENCE SOURCE

.i

GRANDE SCHWANlA VERY
RONDE HIGH MG

FLOW
BOTTOtM

GRANDE SCHWANA VERY
RONDE HIo MO

FLOW
BOTTOM

GRANDE SCHWANA VERY
RONDE HIH Mo

FLOW
BOTTOtM

ORANDE SENTINEL ROCKY
RONDE BLUFFS COULEEI .

GRANDE
RONDE

ORANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

ROCKY
COULEE

ROCKY
COULEE

ROCKY
COULEE

ROCKY
COULEE

ROCKY
COULEE

ROCKY
COULEE

DC-1S N46-31-37 1193. -
U119-39-34 0-

1231.

DC-14A N46-31-37 1193. -
UJ119-39-34 0-

1231.

DC-I&A N46-31-37 1193. --
U119-39-34 0-

1231.

DC-4 N46-34-35 82. 1 -
UJ119-39-53 -

996.7

OC-4 N46-34-35 892. 1 --
U119-39-53 -

96. 7

DC-4 N46-34-35 892. 1 --
Ul119-39-53 -

996. 7

DC-4 N46-34-35 982. I -
U1119-39-53 -

996. 7

DC-4 N46-34-35 882. 1 -
U119-39-53 -

896.7

DC-4 N46-34-35 9B2. 1 -
U119-39-53 -

896. 7

DC-4 N46-34-3S 882. 1 --
W119-39-53 -

996.7

B. 82E-14 -- -- -

1. 23E-13 -- - --

5.64E-14 -- -- -- __

1.41E-14 -- - -- _

1.41E-13 - - - -

8.82E-14 -- -- -- --

-- - -- - 8. 47E-14

4. 23E,9 - -- - -- - SLUG 8D-BWI-TI-
INJECTION 171 P. 20

4. 23E- -- - -- - EST 6 O-BUI-TI-
ETTIMATE 171 P. 20

- - -- - 4. 24E-S 5. 24E-1 - --

-- CONSTANT SD-EWI-TI-
EAD 175

INJECTION

- CONSTANT 6D-BWI-TI-
HEAD 175
INJECTION

-- CONSTANT SD-BWI-TI-
HEAD 175
INJECTION

- OVER- SD-BtI-TI-
PRESSURE 175
PULSE

- OVER- 6D-BU I-TI-
PRESSURE 175
PULSE

- DEST iS D-BWI-TI-
ESTIMATE 175

5. 12E-14 - -

)

)

,)

GRANDE SENTINEL
RONDE BLUFFS

C04ASSETT RRL-14 N44-33-18 916.5 -
FLOW TOP Ult9-41-20 -

959. 2

_-. -jOE-7 -
1. OE-6

- - SD-BWI-TI-
196 P. 27



SITE SUBSYSTEM
PARAMETER. HYDRAULIC CONDUCTIVITY (m/g)

CHECKED~~~~. .Y ....~..t... ........... . .AT.
CHECKED : $ DATE; I DI |I 

GA Y: L ATE: ia0--iY--j 5

PARAMETER

.:

FORM- MEMBER OR FLOW OR DEPTH TEI8
ATtON SEQUENCE SEDIMENT WELL ID LOCATION (Ml (Cl

GRANDE SENTINEL
RONDE ELUFFS

CRANDE SENTINEL
RONDE BLUFFS

CCHA66ETT
COLONNADE
/ENTAGLA-
TURE

COlASSETT
-FLOW
BOTTOM

UMTANUM
FLOW TOP

RRL-14

RRL-14

RRL-14I GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

ORANDE
RONDE

GRANDE
RONDE

J

6RANDE
RONDE

GRANDE

RONDE

GRANDE
RONDE

SCHUANA

N46-33-18 957.1
W119-41-20 -

1009.

N46-33-18 1004. -
1t19-41-20 0-

1037.
2

46-33-18 1132. -
U119-41-20 3-

1162.
5

N46-33-1 1164. -
119-41-20 0-

1190.
9

N46-33-lB 110. --
1119-41-20 9-

1204.

__ __ __

MAJOR MINOR ORIEN- RANCE OF
VALUE .VALUE TATION CM VALUE MEAN

_ - I.OE-I& --
- I.OE-
14

_ _ __ I.OE-4--
I.OE-8

- -- - I.OE-B--
I.OE-7

- - -- I.OE-16 -
- I.OE-
14

-- - - .OE-10 __
- I.OE-9

STID. DEV. REFERENCE SOURCE

- - SD-0WI-TI-
196 P.27

- - CD-GWI-TI-
196 P.27

METHOD

SD-BWI-TI-
tB6 P.27

I

?

7)

I .

I ,

SCHWANA UMTANUM RRL-14
COLONNADE
/ENTAELA-
TURE

SCHWANA UMTANUM RRL-14
FLOW
BOTTOM

SENTINEL MCCOY -
BLUFFS CANYON

INTERFLOW

SENTINEL MCCOY -
RLUFFS CANYON

INTERFLOU

SCHUANA 220 FT. DC-e
ABOVE
UMTANUM

SCHUANA 220 FT. DC-8
ABOVE
UMTANUM

- INTER- -
FLOWS

- -- SD-1BWI-TI-
186 P. 27

- - 6D-EWI-TI-
196 P. 27

0.94 __

0.60 --

N46-28-47 --
WI19-23-13

N46-28-47 -
Wt 19-23-13

7. 3E- -

7. 9hE-7 --

- -- RHO-BW-6A-
220P

- -- - - ^- WRHO-BW-6A-
220P

-- - -- - PRESSURE RHO-BW-CR-
RECOVERY t3P P.E-
DATA 32

- -- - -- PUMP TEST RHO-BW-CR-
131P P.E-
2

-- 1.OE-4 --- - - SHO-8I-
1.OE-jO LD-44 P.26

)

)

)

)

GRANDE -
RONDE

ALL FLOWS RATTLES -
NAKE
HILLS

-- - -- I.OE-9 - -
S ICE- I

-- - RHO-BA-25-
A



SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY (0/.)

. . . . ~~. . . . . . . . . . . . .... . . . . ...

CHECKED Y . DATE: /g
GA Y: 0-H DATE: I f ... I

PARAMETER

FORM-
ATION

GRANDE
) RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

G ORANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

"EMBER OR
SEQUENCE

FLOW OR DEPTH TEMP
SEDIMENT WELL I LOCATION -m) IC)

SCHWANA 220 FT.
ABOVE
UhTANUM

SCHUANA 220 FT.
ABOVE
LMTANUM

SCHWANA 220 FT.
ABOVE
UNTANUM

SCHUANA 220 FT.
ABOVE
UTANUI

- TEST
INTERVAL
NO. 

SCHWANA U$TANUM

SCIJANA UnTANUM

SCHWANA UKTANUM

SCHUANA UNTANUI

SCHWANA UNTANUM

DC7/8 N4&-28-46 - --
U1 19-23-12

DC7 N46-28-46 - --
1119-23-12

DC7 N46-28-46 -- --
U119-23-12

DC7 N46-2e-46 -- -
*119-23-12

DC14 N46-40-1 999- -
U119-27-31 1015

RRL-2 44-32-55 1152- -
U119-39-38 1166

RRL-2 N46-32-55 1152- -
W119-39-38 1166

RRL-2 N46-32-55 1152- --
U119-39-38 1166

RRL-2 N46-32-55 1152- --
U119-39-38 1166

RRL-2 N46-32-55 1152- --
U1t9-39-30 1166

RRL-2 N46-32-55 I152- -
U119-39-38 1166

RRL-2 N46-32-5S 931.8 --
wit9-39-38 -

966.8

RRL-2 N46-32-55 931. --
119-39-38 -

966. 

MAJOR MINOR ORIEN- RANGE OF METHOD
VALUE VALUE TATION OM VALUE MEAN 6TD. EV. REFERENCE SOURCE

3. 7E-7 - - -- -- - D8T RHO-EU-CR-
131P P E-
32

4. 05E-7 -- - - - - SLUG RHO-SU-CR-
INJECTION 131P P.E-
TEST.- 32

7. 96E- -- - -- - - PRESS. RHO-BU-CR-
RECOVERY 131P PE-
DATA 32

4. 79E-7 - -- - -- -- PUMP TEST RHO-OW-CR-
131P PE-
32

4. 4E-6 -- -- - - - - 8D-BWI-TC-
O1 P.5

1. 24E-4. -- -- - - - CONSTANT 6D-BWI-TI-
DISCHARGE 099 P. 24

5. 19E-4 - - - - - RECOVERY SD-0WI-TI-
099 P. 24

5. 19E-4 -- - -- -- - REST SD-EWI-TI-
ESTIMATE 09 P. 24

1.2tE-4 - - -- -- - SLUG 60-0W-TI-
INJECTION 09 P. 24

1.21E-4 - - - -- - SLUG SD-BWI-TI-
1UITHDRAWA 09 P. 24

2.22E-4 1.98E-4 -1
- - - 2.22E-4 1.98E-4 - -

. I

I

I

..

j ',
!

SCHUANA UnTANUM

SENTINEL MIDDLE
BLUFFS SENTINEL

BLUFFS
VESICULAR

SENTINEL MIDDLE
BLUFFS SENTINEL

BLUFFS
VESICULAR

*. 91E-t2 - - OVER- 6D-BWI-TI-
PRESS. @90 P. 16
PULSE

- CONSTANT 6D-BWI-TI-
HEAD 090 P t
INJECTION

.J

I

S 64E-11 -



SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY (m/8) CHECKED Y: . DATE: -:III

OA BY: 4DATE: 9- / y )

PARAMETER

S

FORM-
ATION

GRANDE
RONDE

GRANDE
RONDE

I

I GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

ORANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

MEMBER n
SEQUENCE

SENTINEL
BUFFS

SENTINEL
BLUFFS

ECHIJAN

SCHWANA

SCHUANA

SCHUIANA

SCHWANA

SENTINEL
BLWFS

SENTINEL
BLUFFS

FLOW OR
SEDIMENT ELL

MIDDLE RRL-2
SENTINEL
BLUFFS
VESICULAR

MIDDLE RRL-2
SENTINEL
BLUFFS
VESICULAR

IHTANUM RRL-2

UMTANUHf RRL-2

UITANUM RRL-2

UMTAHUM RRL-2

UMTANUM RRL-2

MIDDLE RRL-2
SENTINEL
GLUFFS

MIDDLE RRL-2
SENTINEL
BLUFFS

ID LOCATION (M) tCI

N46-32-!5 931.S -
6119-39-30 -

966.9

N4-32-53 931.9 -
U119-39-38 -

96b.E

#446-32-55 1135. -
U119-39-38 4-

1152.

N46-32-55 1135. -
W119-39-30 4-

1152.
S

N46-32-55 1135. --
U119-39-38 4-

1152.
5

N46-32-55 t135. -
1119-39-30 4-

1152.

N46-32-55 1135. -
U119-39-38 4-

1152.

N46-32-55 989.7 --
W119-39-39 -

1019.
3

N46-32-55 99. 7 -
61t19-39-30 -

1019.
3

DEPTH TEMP MAJOR MINOR
VALUE VALUE

5.64E-I1 --

I.62E-6 --

1.62E-6 --

7.76E-7 -

1.13E-6 --

ORIEN- RANGE OF METHOD
TATIOt c VALUE MEAN STD. DEV. REFERENCE

)
- - -- -- B~~~~EST 6 ID-SWI-TI-

ESTIMATE 090 P.16

-- - 2.92E-11 3.85E-11 - -

-- -- - -- RECOVERY ED-BWI-Tt-
091 F.20

-- -- -- -- *EST 6D-BUI-TI-
ESTIMATE 091 P.20

-- -- -- - SLUG SD-BWI-TI-
INJECTION 091 P.20

-- - - -- SLUG SO-BWt-TI-
UtTHDRAWL 091 P.20

-- -- 1.tE-6 4.24E-7 - -

) L

t

)

i

.1)

J

')

SOURCE

__ ,

3.6SF-5 - _ __

3. 5SE-5 -

- rECOVERY SO-BUI-TI-
095 P.2E

- RECOVERY D-IWI-TI-
VARIABLE 095 P.2E
DISCHARGE
RATE



S

SI TE St
PAMAME1

FORM-
ATION

)

ORANDE
RONDE

GRANDE
RONDE

GRANDE
SONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
AONDE

GRANDOE
ROND0E

CRANDE
RON4DE

GRANDE
RONDE

IDSYSTEK
rER: HYDRAULIC CONDUTIVITY e/)

PARAMETER

MEMBER OR
SEQUENCE

SENTINEL
BLUFFS

SENTINEL
ELUFFS

SENTINEL
SLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
QLUFFS

SENTINEL
BLUFFS

FLO O DEPTH TEMP
SEDIMENT WELL ID LOCATION (M C

MAJOR
VALUE

MINOR ORIEN- RANGE OF
VALUE ATION CM VALUE EAN

METHOD
*TD. DEV. REFERENCE SOURCE

MIDDLE
SENTINEL
BLUFFS

MIDDLE
SENTINEL
ELUFFS

MIDDLE
SENTINEL
OLUFFS

MIDDLE
SENTINEL
BLUFFS

MIDDLE
SENTINEL
BLUFFS
FLOUTOP

MIDDLE
SENTINEL
ELUFFS
FLOUTOP

"IDDLE
SENTINEL
DLUFFS
FLOWTOP

MIDDLE
SENTINEL
BLUFFS
FLOUTOP

MIDDLE
SENTINEL
BLUFFS
FLOWTOP

RRL-2 N46-32-55 989.7
U19-39-38 -

1019.
3

RRL-2 N46-32-SS 989.7
-W119-39-3S -

1019.
3

RRL-2 N46-32-5 999.7
U119-39-38 -

It19.
3

RRL-2 N46-32-5 989.7
4119-39-38 -

1019.
3

RRL-2 N46-32-55 912.3
W119-39-30 -

918. I

RRL-2 N46-32-5 912.3
U119-39-38 -

919.1

RRL-2 N46-32-55 912.3
6119-39-38 -

91.1

RRL-2 N46-32-SS 912.3
UJ19-39-3S -

919.1

RRL-2 N46-32-55 912.3
W119-39-38 -

919.1

1.27E-S -

9. 17E- --

- SLUG - 6-SWI-T
INJECTION 095 P.21

- SLUW SD-BWI-T
WITHDRAWL 095 P.21

- BEST SD-BWI-7
ESTIMATE 095 P.21

3.49E-5 -

..8.. I I.. .. .. 4 ...

CHECKED BY: . . DATE: 
GA BY: DATE: IS *

-- - - -- 2.39E-5 l.StE-5

-. I I

1-

Il f) | 

. r

) ;

)

I-

-s-

)

3. 53E-9 - __ _ _

1.06E-e -- - -- -

9.SBE-9 - _ _ __

E.B2E-9 -- - - -

9.17E-9 -- _ _ _

OVER-
PRESSURE
TEST

OVER-
PRESSURE
TEST

OVER-
PRESSURE
TEST

PRESSURE
TEST

CONSTANT
HEAD
INJECTION

SO-FWI-1
102 P.2k

SD-3641-1
102 P.24

SD-EWI-T
102 P. 2

SO-BWI-1
102 P.24

SD-EWI-1
102 P.2d



I SITE SUIBSYSTEI
:ER: HDRAULIC CONDUCTIVITY We/a) CHECKED BY: DATE: IbIA-94

GA Y: I JJ DATE: f
PARAME7

.,

FORt-
ATION.

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

ORANDE
RONDE

GRANDE
I RONDE

! 

MENDER OR
SEQUENCE

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SCHWANA

SCHUANA

SCHUANA

SCHWANA

FLOW OR DEPTH TEWP
SEDINENT WELL 10 LOCATION (N) ICI

MIDDLE
SENTINEL

LUFFS
FLOUTOP

MIDDLE
SENTINEL
ULUFFS
FLOUTOP

MIDDLE
SENTINEL
BLUFFSS
FLOUTOP

MIDDLE
SENTINEL
tLUFFS
FLOWTOP

Ut1TANUM
FLOUTOP

UNCTANU
FLOUTOP

Ut1TANUM
FLOwTOP

UMTANUM
FLOUTOP

RRL-2 N46-32-55 912. 3
W119-39-30 -

919. 1

RRL-2 N46-32-S5 912.3 -
tt9-39-30 -

919. 1

RRL-2 N46-32-5S 912. 3 -
U119-39-38 -

918. 1

RRL-2 N46-32-5S 912.3 -
U119-39-38 -

918. 1

RRL-2 N46-32-55 1097.
U119-39-38 5-

1152.
5

RRL-2 N46-32-55 1087.
W119-39-38 5-

1152.
5

RRL-2 N46-32-55 1087.
4t19-39-38 5-

1152.
5

FFL-2 N46-32-55 1087.
U119-39-38 5-

11532.
5

RRL-2 N46-32-S5 1087.
1119-39-38 5-

1I 52.
5

- PARAMETER

IAJOR INOR ORIEN- RANGE OF METHOD
VA4UE VALUE TATION VALUE MEAN CTD. DEV. REFERENCE SOURCE

1. 73E-9. -- - - - - CONSTANT SD-EWt-TI-
HEAD 102 P.26
INJECTION

t. &E -- -- -- - - SLUG SD-EWI-TI-
INJECTION 102 P.26

7.76E-9 -- - -- -- - R EST SD-BWI-TI-
ESTIHATE 102 P. 26

-- - - - - 7.9E-9 3.75E-9 - SO-8UW-TI-
102 P.26

t. 09E-S - -- -- - -- RECOVERY 6D-EWI-TI-
105 P.30

5.&4E-6 -- - - - - SLUG SD-BU-TI-
INJECTION tO5 P 30

5.h4E-6 -- S - -- SLUG 6 D-EW1-TI-
INJECTION 105 P. 30

5.64E-6 SLUG -- 6LW S-W-T-
UITHDRAWL tOS P.30

')

; i:

-) {

iI)

CRANDE CHUANA
RONDE

UWTANUM
FLOWTOP

S. 64E-6 - -- -- 9 - SLUG -0-RWI-Tt-
INJECTION tO5 P. 30

J

J



BITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY os)

., .~~. . _ . I .. . . : ... I . ...... 

CHECKED Y: DATE: 
OA Y: DATE:

PARAMETER___-R M_ NO _ R EN _A C ____ _ _ ___ _ _ _ _ _ 

I

FORM-
ATION

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

¢RANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

MEMBER OR
OEeUENCE

SCHWANA

6CHWANA

SCHWANA

CHANA

SCHWANA

SCHUANA

SCHWANA

SCHWANA

SCHWANA

FLOW OR DEPTH TEMP
SEDIMENT ELL D LOCATION 4M) IC)

UITANUt1 RRL-2 N46-32-55 1087. --
FLOWTOP 1119-39-38 5-

1152.
-. .

URTANUt RRL-2 N46-32-55 107. --
FLOUTOP W19-39-39 5-

1152.
5

UNTANUM RRL-2 N46-32-55 1097. --
FLOtTOP U119-39-39 5-

£152.
S

UhTANUM RRL-2 N46-32-55 1146. --
ENTA8LA- U119-39-30 7-
TURE 1159.

UMTANUM RRL-2 N46-32-55 1146. --
ENTABLA- U119-39-39 7-
TURE 1159.

UMITANUM RRL-2 46-32-55 1146. -
ENTABLA- U119-39-38 7-
TURE 1159.

e

Ut1TANUM RRL-2 N46-32-55 1146. --
ENTABLA- W119-39-38 7-
TURE IS5.

UtTANUM RRL-2 N46-32-55 1146. -
ENTA8LA- U119-39-30 7-
TURE 1159.

UMTANUM RRL-2 N46-32-53 1146. --
ENTAOLA- U119-39-30 7-
TURE 1159.

S

MAJOR 111MNOR ORIEN- RANGE OF
VALtE. - VALUE TATION CM VALUE EAN

5. 64E-6 -- -- __ __

STD. EV.

i. O9E- -

7.41E-13 -

1. 23E-12 -

2.22E-12 --

2.47E-12 -

9. E-13 --

t. 73E- 11 -

METHOD
REFERENCE

GLUG
UITHDRAWL

DEST
- ESTIMATE

SOURCE

EO-BUI-TI-
105 P. 30

s-3-tt-
*O 05 . 30

- 6. 7E-6 2. 37E-6

CONSTANT D-PWt-TI-
HEAD 107 P.2S
INJECTION

CONSTANT E-EWI-TI-
HEAD 107 P.2S
INJECT ION

CONSTANT E-8WI-TI-
HEAD 107 P.25
INJECTION

CONSTANT 9D-EW-TI-
HEAD 107 P.2S
INJECTION

OVER- 6D-OUI-TI-
PRESSURE 107 P.25
PULSE

OVER- 6D-3Wl -TI-
PRESSURE 107 P. 25
PULSE

)

)
I

.1



SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY Wn/si CHECKED Y: DATE: /n-1 6zl

GA Y: . DATE:

PARAMETER

I
FORM- tEMSER OR FLOW OR DEPTH TEMP
ATION SEQUENCE SEDIMENT WELL ID LCATION CMI lC

MAJOR MINOR ORIEN- RANGE OF METHOD
VALUE VALUE TATION CM VALUE MEAN STD. DEV. REFERENCE SOURCE

GRANDE
RONDE

SCHUANA

GRANDE SCHWA#A
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

I GRANDE

I RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

I
GRANDE
RONDE

I J

SENTINEL
BLUFFS

SENTINEL
ELUFFS

SENTINEL
ELUFFS

SENTINEL
ELUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

UMTANUM RRL-2 N46-32-55 1146. --
ENTABLA- W119-39-38 7-
TURE 1159.

UHTANUM RRL-2 N46-32-55 t146. -
ENTARLA- W19-39-39 7-
TURE t159.

E

MIDDLE RRL-2 N46-32-55 967. 7
SENTINEL U19-39-38 -
BLUFFS - 998. B

MIDDLE RRL-2 N46-32-5S 967.7 --
SENTINEL W19-39-38 -
BLUFFS 988.8

MIDDLE RRL-2 N46-32-55 967.7 --
SENTINEL W119-39-38 -
BLUFFS 988.8

MIDDLE RRL-2 N46-32-55 947. 7 --
SENTINEL Wtl9-39-38 -
BLUFFS 988.9

MIDDLE RRL-2 N46-32-55 967.7 --
SENTINEL Wit9-39-38 -
BLUFFS 98E. 8

MIDDLE RRL-2 N46-32-55 967.7 --
SENTINEL W1l9-39-38 -
BLUFFS q8. 8

MIDDLE RRL-2 N46-32-5S 967.7
SENTINEL U119-39-38 -
BLUFFS 988.1

MIDDLE RRL-2 N46-32-5S 967.7
SENTINEL 14119-39-38 -
BLUFFS 988. a

5. 64E-13 - - -- -- - CONSTANT 6D-BWI-TI-
HEAD 109 P. 26
INJECTION

1. 73E-13 --. - -- - CONSTANT SD-BUI-TI-
WAD 109 P. 26
INJECTION

2.26E-13 -- -- -- -- - CONSTANT 6D-8WI-TI-
HEAD 109 P.26
INJECTION

1. 62E-13 - -- -- -- - CONSTANT 60-B1-TI-
HEAD 109 P.26
INJECTION

1. 62E-13 - -- - - OER- 6D-BWI-TI-
PRESSURE 109 P. 26
PULSE

2. 82E-12 - -- - -- - OVER- SD-8WI-TI-
PRESSURE 109 P. 26
PULEE

2. 26E-13 - -- -- REST CRANDE
ESTIMATE RONDE

4. 16E-12 6. 47E-12 -

1. 31E-12 - - - B -- BEST SD-BWI-TI-
ESTIMATE 107 P.25 ) .

)

)

I

-- - - -- 6.85E-13 -. 06E-12 - -

1. 3E-5 -- - -- -- CONSTANT 6D-BWI-TI-
DISCHARGE 112 P.24

GRANDE SCHWANA
RONDE

UNTANUM
FLOW
BOTTOM

RRL-2 N46-32-55 1169. --
4119-39-38 5-

1195.
4



.. . .. ., f , f

SITE SUDSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY t/sl

FOR11- MEMBER OR FLOW OR DEPTH TEMP
ATION SEQUENCE SEDIMENT WELL ID LOCATION (IH 40

GRANDE SCHUANA
RONOE

GRANDE SCHIWANA
ROtDE

GRANDE CHUANA
RONDE

ORANDE SCHUANA
RONDE

"A
VA

1.UIMTANUM
FLOU
BOTTOM

UfRTANU
FLCW
BOTTOM

RRL-2

RRL-2

ORANOE
RONDE

|GRANDE
RONDE

GRANDE
I - RONDE

i : GRANDE
RONDE

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
ELUFFS

SENTINEL
BLUFFS

UKTANUM RRL-2
FLOW
BOTTOM

tIRTANUI RRL-2
FLOW
0OTTO1

UPPER RRL-2
FLOUTOPS

COHASSETT RRL-2
FLOUTOP

COHASSETT RRL-2
VESICULAR

COHASSETT RRL-2
COLONNADE
fENTABLA-
TURE

COHA6SETT RRL-2
FLOU
EOTTOS

UKTAUNU RRL-2
FLOUTOP

N4&-32-55 1169. --
U1119-39-3Q 5-

118S.
4

N46-32-S5 1169. --
Ul1t9-39-39 5-

1195.
4

N46-32-55 1169. --
11lt-39-30 5-

t195.
4

N46-32-5 1169. -
U19-39-30 5-

119.
4

N4E-32-55 928. 8 --
UI119-39-38 -

997. 9

N46-32-55 90S 6 --
U1l19-39-38 -

920. 5

N46-32-S5 931.0 --
W1119-39-38 -

966.8

N46-32-S5 967.7 -

Ul119-39-38 -
988.8

N46-32-55 999. 7 -
W119-39-38 -

1019.
3

N46-32-55 1087. --
U119-39-38 5-

112.
4

I1.

CHECKED Y: D DATE: lbL&J 81
GA Y: DATE: !

PARAMETER

J3R MINOR ORIEN- RANGE OF METHOD
LUE VALUE TATION Gl VALUE MEAN STD. DV. REFERENCE BOURCE

7SE-5 - CONSTANT O-5BI-TI- -
DISCHARGE 112 P.24

4tE-7 -- -- - - - CONSTANT C-7WI-tl-
EAD t12 P.24
INJECTION

5&E-S - - - - - BEST 6D-BWI-TI- 0
ESTIMATE 112 P.24

1. OS£-5 9. 3E-6 - -

__ _ -- 3£-6 -
3E-5

__ _ -- 3E-9 -
3E-8

_ _ _ ~3E-t2 -

- - - 3E-14 -
3E-13

-- - - 3E- -

3E-S

__ __ -- 3E- -
3E-S

f

1.

-- - - 8D-EWI-tl-
113 P.7

- - - E U I-WI-TI-
113 P.57

- - - E0-EW1I-TI-
113 P. 57

-- - - 60D-BWI-TI-
113 P.57

)

)

I

)

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SCHUANA
RONDE

-- - 38D-BUI-TI-
113 P.57

j1

- SD-BWI-TI-
113 P. 57



SITE SU1SYSTEN
PARAMETER: HYDRAULIC CONDUCTIVITY oe) CHECKED Y: . P ATE: ,L1q 11

GA V: i ATE:

PARAMETER
_~~~~~~~~~~ -_ - -- -- -- -__ __ ___ _____

FORM- EMSER OR FLOW OR DEPTH TEJP
ATION SEGUENCE SEDIMENT WELL ID LOCATION '(M IC)

S

'I
GRANDE SCHWANA
RONDE

GRANDE SCHVANA
RONDE

CRANDE
RONDE

SCHWANA

CRANDE SCHWANA
RONDE

GRANDE SENTINEL
RONDE SLUFFS

GRANDE SENTINEL
RONDE LWFFS

GRANDE SENTIMEL
RONDE LUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

UMTANUM1 RRL-2
FLOuTOP
LOWER
PORTION -

UnTANUM RRL-s
ENTARLA-
TURE

UNTANUJM RRL-2
FRACTURE
ZONE

UNTANUM RRL-2
FLOw
BOTTOM

COHASSETT DC-16A
FLOWTOP

COSSETT DC-I6A
FLOWTOP

COHASSETT DC-16A
FLOWTOP

COIASSETT DC-16A
FLOUTOP

COHASSETT DC-1tA
FLOUTOP

COHASSETT DC-16A
FLOWTOP

N46-32-55 1135. --
u119-39-38 4-

1152.
4

N46-32-35 1146. --
u119-39-38 7- -

1159.

N46-32-55 1152. -
u119-39-38 4-

I166.
S

14-32-55 1169. --
W19-39-39 5-

1195.
4

N46-31-37 905.3 -
Ul119-39-34 -

940.6

N46-31-37 905.3 -
u119-39-34 -

940. &

N46-31-37 905.3 --

U119-39-34 -
940.6

N46-31-37 905.3 --
u119-39-34 -

940.6

N46-31-37 905.3 --
4119-39-34 -

940.6

N46-31-37 905.3 --
U119-39-34 -

940.6

MAJO" MINOR OR IEN- RANcE OF
VALUE VALUE TATION VALUE MEAN

-- -- - 3E- - --
. 3E-7

- - -- 3E-13 - -
3E-12

- 3E- - -
3E-4

SD-EUI-TI-
113 P.59

)

rETHOD
STD. DEV. REFERENCE SOURCE -

- - S0-8141-Ti-
113 P. 57

. - C D-BUI-TI-
11* P. 58

- - - 3E-h-3E--- - - SBD-BWI-TI-
4 113 P. 59

4. 59E-7 - -- -- - SLUG SD-BI-TI-
INJECTION 121

2. 69E-7 - - - - - SLUG GD-B4-TI-
INJECTION 121

I.OE-7 -- - -- - - SLUG 50-BUI-TI-
INJECTION 121

1.45E-7 - - - -- - SLUG S0-21t-TI-
INJECTION 121

3.19GE-9 - - - - - SLUG CD-3WI4-Tl-
WITHDRAWL k21

S. 29E - -- - - CONSTANT SD-SWt-TI-
HEAD 121
INJECTION

)

) t

I I

GRANDE SENTINEL COHASSETT DC-IdA N46-31-37 905.3 -
RONDE SLUFFS FLOwTOP W1l19-39-34 -

940.6

2.29E-7 -- - -- BEST SD-BWt-TI-
ESTIMATE 121

,)



SITE SUBSYSTEM
PARAMEtER: HYDRAULIC CONDUCTIVITY (n/si CHECKED BY: S DATE:

GA BY: L DATE: /o-;2.4 I

PARAMETER
MA - ----- R - -- --- NGE O -

FORM- MEMBER OR FLOW OR DEPTH TEMP
ATION SEQUENCE SEDIMENT WELL ID LOCATION (Ml (CI

MAJaR MINnR ORIEN- RANGE OF
VALUE VALUE TATION CM VALUE MEAN ETD. DEV.

-- -- - -- 1.32E-7 I.6E-7

METHOD
REFERENCE SOURCE

GRANDE SENTINEL
RONDE BLUFFS

GRONDE SENTINEL
RONDE ELUFFS

HANFORD -

HANFORD -

HANFORD -

HANFORD --

HANFORD -

HANFORD -

SADDLE -
MOUNTAI
N

SADDLE POMONA
MOUNTAI
N

SADDLE POMONA
MOUNTAI
N

SADDLE POMONA
MOUNTAI
N

SADDLE --

MOUNTAK
N

COHASSETT DC-1A6
FLOwTOP

COLONNADE DC-16A
ENTABLA-
TURE

UPPER -

MIDDLE -

LOWER -

SEDIMENTA -
RY
INTERBEDS

EA6ALT --
INTER-
FLOWS

COLUINAR --

BASALTS

RATTLESNA 09-15
KE RIDGE
INTERBED

POMONA 0B-15
FLOW Top

POMONA DB-15
FLOW TOP

POMONA 09-15
FLOW TOP

SELAH DB-I5
INTERBED

N46-31-37
U119-39-34

N46-31-37
U119-39-34

905.3 --

940.6

941.2 -- -- '- - 3E-Io --
TO TO 3E-9
992. 4

-- _ __ _ _ I. OE-4 - --

I E-2

_ __ _ - 1. OE-5- --
I -OE-3

- __ - D -- 1.OE-7 --
1. OE-5

1. OE-3 -
I O-8

__ __ __ -- -- tOE-I -
1. CE-B

9-D-3I1-TI-
135 P30

- - 1o-owl-
L9-44 P.11

- - RHO-OWI-
- LD-44 P. 11

-- oP140-ow1-
LD-44 P. t

-- -- F0HO-BWI-
LD-44 P. 12

~~ - RHO-oW!-
LD-44 P. 12

' ' ) 'i I

b) I

I !--

I )

.)

.,

i

i

I

N46-34-10
U1119-29-31

N46-34-1O
It 19-29-31

N46-34-1o
U119-29-31

N46-34-10
Mt119-29-31

45 7
TO
67.1

45. 7
TO
67. 7

45. 7
TO
67. 7

45. 7
TO
67. 7

2. 9&E- -

- <I. OE-10 -- -- - RHO-BWI-
LD-44 P. 12

- - -- - CONSTANT SD-FWI-TI-
DISCHARGE 130 P. t

-- - - - CONSTANT SD-ONI-T1-
DISCHARGE 130 Ps

- -- - - BEST SD-BWt-TI-

ESTIMATE 130 PIS

3. OE- --

3. 03E- --

- - -- 3. 03E-S 9.9BE-7 - -

i
N46-34-1O 112. --
U119-29-31 TO

128.6

1. 20E-6 - CONSTANT SD-6WI-TI-
DISCHARGE 131 P

.J



SITE UBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY 1/sl

. . . . . . I

CHECKED BY: .. DATE: mg 4 P -t-
GA Y: DATE: 

PARAIETER

FORM- MEMBER OR
ATION SEQUENCE

SADDLE -
MOUNTAI
N

SADDLE -
MOUNTAI
N

SADDLE --
MOUNTAI
N

SADDLE --
MOUNTAI
N

SADDLE ASOTIN
MOUNTAI
N

SADDLE ASOTIN
MOUNTAI
N

SADDLE ASOTIN
HOUNTAI
N

SADDLE --
MOUNTAI
N

SADDLE URIITILLA
t1OUNTAI
N

SADDLE U1ITILLA
MOUNTAI
N

FLOW OR DEPTH TEMP
SEDIMENT ELL ID LOCATION tM) IC)

MAJOR MIN1R ORIEN- RANGE OF METHOD

RATTLE6NA DC-I
KE RIDGE
INTERBED

SELAH DC-1&A
INERSED

COLD DC-tA
CREEK
INTERBED

COLD DB-IS
CREEK
INTERRED
L FLOWTOP

COLD 0-15
CREEK
INTERBED
& FLOUTOP

COLD DD-15
CREEK
INTERRED
L FLOUTOP

COLD 08-15
CREEK
INTERBED
& FLOUTOP

COLD DC-IS
CREEK
INTERBED
& FLOUTOP

COLD DC-iS
CREEK
INTERRED
& FLOWTOP

COLD DC-IS
CREEK
INTERRED
L FLOUTOP

N46-31-37 203.6
U119-39-34 T0254

.5

N46-31-37 282.9
119-39-34 TO

311.2

NU4-31-37 329.2
U119-39-34 T03b9

.4

N46-34-10 155.4
U119-29-31 -

187.E

N46-34-tO 155.4
W119-29-31 -

187.9

N46-34-10 155.4
119-29-31 -

197.0

N4&-34-10 155.4 
U119-29-31 -

197.0

N46-23-45 217.3
UW19-16-13 -

239. 9

N4&-23-45 217.3
1119-16-13 -

239.9

N46-23-45 217.3
U119-16-13 -

239.9

VALUE VALUE TATION CM VALUE MEAN 6TO. EV. REFERENCE SOURCE

- -- - 3E-0 TO - - - D-BWI-TI-
3E-1 135 P30

-, - 3E-7 TO -- - - 50-BUI-TI-
3E-7 135 P30

-n - - ~3cE TO --- C-BWI-TI-
3E-7 1 3S P30

S. E-S - - - - - CONSTANT 6D-BUI-TI-
DISCHARGE t42 P. 19

. 7E-S - - - - CONSTANT 6D-BI-TI-
DISCHARGE 142 P. 19

6. 4E-5 -- - -- -- -- BEST 6 D-BIl-TI-
ESTIMATE 142 P. 19

-- -- - -- 6. 2E-S &.2E-6 -- 6D-BWI-TI-
142 P. 19

t.41E-6 - - - - - CONSTANT CD-BWI-TI-
DISCHARGE ISO P. 22

t.41E6 -- -- - - - CONSTANT 60-BUI-Ti-
0ICHARCE 150 P.22

1.41E-6 -- -- - -- - VEST 6D-6UI-TI-
ESTIMATE tSO P. 22

') 

1' :

-J

j



SITE SUE
PARAtETE

FORM-
ATION

)
SADDLE

) POUNTAI
N

SADDLE
OUNTAI

N

SADDLE
) MOUNTAt

N

SADDLE
IOUNTAI
N

SADDLE
MOUNTA I
N

SADDLE
('IUNTAI
N

SADDLE
tMOUNTAI

SADDLE
IIOUIJTAI

N

SADDLE
MOUNTAI

NADDLE
j aUNTAI

IByl
ER:

MEt
SEC

iTE
HYDRAULIC CONDUCTIVITY 1./sb CHECKED BY: D DATE: IL1M 1-X

GA BY: DATE: ZJn t

PARAMETER
___ __ __ ___ __ _ _ _ __ __ __ --- - -- - -- __

)

IDER OR FLOU OR
OUENCE SEDIMENT ELL

DEPTH TEMP MAJOR MINOR ORIEN- RANGE OF

UHITILLA COLD DC-15
CREEK
INTERRED
L FLOWTOP

RATTLESNA 699-S2
KE RIDGE 48

RATTLESNA 99-53
KE RIDCE *0

RATTLESNA 699-51
KE RIDCE 46

RATTLESNA 699-51
KE RIDGE 46

RATTLESNA *99-50
KE RIDGE 45

RATTLESNA 699-50
KE RIDGE 48

RATTLESNA 699-47
IE RIDGE 50

ELEPHANT ELEPHANT D-13
I1OUNTAIN MOUNTAIN

ID LOCATION I (C)

N46-23-45 217.3 -
U119-16-13 -

239. 9

2- 5f1.9 16.1

* 51.9 16.4

3- -- f43.6 16.!

1- -- 59.4 17.1

_ __ 47.5 16. 

70. 4 18.;

t- - 94.7 *.:

N46-29-1S 113- -
W119-30-56 125

VALUE VALUE TATION GM VALUE IlEAN STO. DEV.
METHOD

REFERENCE

I

I

S

a

3

a

i

__ __ - -- 1. 41E-4

-- ~ - -- 2. E-h

- __ _ -- 44E-6

- __ _ -- 5.6E-h

_ __ __ _ 9. E-

1. 2-6

-~ -- - - 302E-&

__ _-- -- - - 3E-

-- - -- - I. 2E-:

I 0

S INGLE
WELL
PU1P TEST

AV. OF
DRAUDOWN
AND
RECOVERY

AV. OF
DRAUDOWN
AND
RECOVERY

AV. OF
DRAUDOWN
AND
RECOVERY

AV. OF
DRAWDT4
AND
RECOVERY

-- AV. 
DRAWDOWN
AND
RECOVERY

AV. OF
DRADOWN
AND
RECOVERY

SINGLE
WELL
PUMP TEST

SOURCE

ED-EWI-T1-
1SO P. 22

RHO-ST-30

RHO-Sr-3G

RHO-ST-39

RHO-ST-3f

RHO-ST-38

RHO-ST-38

RNO-ST-3S

RHO-6WI-
6T-S

.I)

1)

f)

I

-I

I
iI

t11
i
i

RATTLESNA D-13 N46-29-15 141-
KE RIDCE U119-30-56 166

-- -- - -- 1. 5E-5 -- SINGLE
NELL
PUMP TEST

RHO-BWI-
ST-S



SITE SUSSYSTEM
PARAMETER: HYDRAULIC CNDUCTIVITY (a/i CIECKED BY: . . _ DATE: /" -16-i

GA BY: DATE:

PARAMETER
- _ _ _ _ _ _ _ _ _ _ - - - - - - - _ _ _ _ _ _ _ _ _ _

S

FORM- EDER OR
ATION SEGUENCE

SADDLE -
MOUNTA 
N

SADDLE -
MOUNTAI
N

SADDLE --
MOUNTAI
N

SADDLE -
HOUNTAI
N

SADCLE -
MOUNTA I
N

SADDLE -
MOUNTAI
N

SADDLE --
MOUNTAI
N

SADDLE --
OUNTAI

N

SADDLE -
MOUNTAI
N

SADDLE -
MOUNTA I
N

SADDLE -
tOUNTAI
N

FLOW OR DEPTH TEMP
SEDIMENT ELL ID LOCATION (n) IC$

RATTLESNA D-14 N46-30-35 63-88 -
KE RIDGE U119-3B-3S

RATTLESNA WPPSS-3 - 194- -
KE RIDGE 206

RATTLESNA "-14- -- 133- --
KE RIDGE E60 137

RATTLESNA 199-H4- -- 110- --
KE RIDGE 2 t11

SELAH DB-13 N46-29-15 219- -
U119-30-56 229

SELAH DE-14 N46-30-35 137- --
1119-38-35 149

SELAH DC-I -- 110- --
217

COLD DB-13 N46-29-15 260- --
CREEK W119-30-56 292

COLD DD-14 N46-30-35 1S3- -
CREEK W119-38-35 20S

MAJOR
VALUE

MINOR
VALUE

ORIEN- RANCE OF
TATION ON VALUE EAN

__ -- 4E-7

__ -- 4E-4

- - I.OE-4

-- -- 9. SE-6

-- -- I.OE-4

- 7.SE-6

- - t.OE-S

-- -- 4.IE-5

-- -- 6.4E-4

METHIOD
STD. DEV. REFERENCE SOURCE

SINGLE RHO-SWI-
WELL ST-S
PUMP TEST

SINGLE RHO-BuWI-
WELL 6T-5
PUMP TEST

SINGLE RHO-BWI-
UELL ST-S
PUMP TEST

SINGLE RHO-sWI-
UELL ST-S
PUMP TEST

- SINGLE RHO-SWI-
WELL ST-S
PUMP TEST

- SINGLE RHO-BWI-
WELL ST-S
PUMP TEST

- SINGLE RHO-BU-
WELL ST-S
FUMP TEST

- SINGLE RHO-CWI-
VELL ST-S
PUMP TEST

- SINGLE RHO-BWI-
UELL ST-S
PUMP
TEST L
INJECTION
TESTING

SINGLE R140-BWI-
WELL ST-S
PUMP TEST

-- RHO-BWI-
LD-44 P.26

I

COLD DC-I
CREEK

INIERBEDS --

110- __
217

-- - -- 1.OE-4
I. OE-7

5. 01-&



I1
SITE SUBSYSTEM I
PARAMETER: HYDRAULIC CONDUCTIVITY (r/s CHECKED BY: 5p DATE: ILb 1s-jL

GA Y: LJ DATE: it

PARAMETER
'1

FORM- MEMDER OR FLOW OR DEPTH TEMP MAJOR
ATION SEQUENCE SEDIMENT ELL ID LOCATION CM$ (C) VALUE

MINOR ORZEN- RANCE OF _ ____ - METHOD
VALUt;

0

i

i

SADDLE -
MOUNTAI
N

SADDLE -
IIOUNTAI
N

SADDLE --
IOUNTAI
N

SADDLE -
OUINTAI

N

SADDLE -
MOUNTAI
N

SADDLE --
MOUNTAI
N

SADDLE -
MOUJNTAI
N

SADDLE -
MOUNTAI
N

SADDLE -
MOUNTAt
N

SADDLE -
MOUNTAI
N

SADDLE --
MOUNTAI
N

INTER- - --
FLOWS

RATTLESNA 699-25- N46-30-35
KE RIDGE 80 DB- 119-38-33
INTERNED 141

RATTLESNA 699-25- N46-30-35
KE RIDGE 00 (DO- U119-39-35
INTERBED 14)

RATTLESNA - -
KE RIDGE
INTERRED

LEVEY 699- -
INTERRED 611-

E12A

LEVEY 699- -
INTERRED S11-

63.4- 19-19.2 3.9E-7 -
88.4

63.4- 19-19.2 .3E-7 -
88.4

__

72.b- -

72.6- 19-
90. a

i

I
I
I

ITI lUN n VALUE MLAN BTD. DEV. REFERENCE SOURCE

-- I.OE-3 --- -- - RHO-EWI-
I.OE-S LO-44 P.26

- - - ~ - CONSTANT RHO-LD-67
DISCHARGE P.14
(DRAWDOWN

- - -- - CONSTANT RHO-LD-67
DISCHARGE P.14
(RECOVERY

LEVEY
INTERBED

LEVEY
INTERBED

LEVEY
INTERBED

LEVEY
INTERBED

LEVEY
INTERRED

EI2A

*99-

512-

699-

E12A

699-
Sra-
£12A

449-
t 1-

E12A

699-
81t-
E12A

-- 72.6- -
9O.E

-- 72.6- I-
so. S

-- 72.6- IS-
90.8

- 72. 6- 1-
so. 8

- 72.6- 19-
s0. e

8. 8E-7 - - - -- - -- LEDCERWOOD
& DEJU
(19761

2. OE-& - - -- -- - CONSTANT RHO-NBWI-
2. OE-6 DRAUDOWN LD-27 P. 22

2.4E-h -- - -- - -- CONSTANT RHO-NWI-
DRAWDOWN LD-27 P.22
(RECOVERY

1.7E-6 -- -- -- -- - SLUG RHO-SWI-
HITHDRAWL LD-27 P.22

1.SE-6 - _ SLUG RHO-SWI-
WITHDRAWL LD-27 P.22

I 6E-6 -- - -- -- -- SLUG RHO-BWI-
WITHDRAWL LD-27 P.22

2.6E-6 - - - - - CONSTANT RHO-BWI-
DISCHARGE LD-27 P.22

2.6E-6 - - - - - PULSE RHO-BWI-
LD-27 P.22

I

)I



I

I

-'I
SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY is/s) CHECKED BY: .P DATE: M-1g-tq 

GA BY: 1 DATE: J'/

PARAMETER
__ _ _ __ _ _ _ - - ---- ------ - - -_ _ _ -- - _ _

)

e

FORM- MEnBER OR F
ATION SEQUENCE S

SADDLE -- L
M IOUNTAI INI
N

* SADDLE - tEV
MOUNTAI INT
N

SADDLE -tEV
MOUNTAI INI
N

WANAPUP PRIEST -
RAPIDS

UANAPUM ROZA -

WANAPUM FRENCH --
SPRINOS

WANAPUM FRENCH --
SPRINOS

WANAPUM FRENCH -
SPRIN0S

WANAPUM FRENCH -
SPRINGS

HANAPUM FRENCHMAN -
!3 SPRINGS

WIANAPUM FRENCHMAN --
SPRIFGS

WANAPUM PRIEST --
RAPIDS

'LO OR
EDIMENT ELL ID LOCATION

DEPTH TEMP MAJOR MINOR ORIEN- RANGE 1
(M4) (C) VALUE VALUE TATION M VALUEE Ps

SVY
'ERBED

SEY
ERBED

SVY
TERBED

699- -- __
911-
Et2A

699- - __ __
a11-
E12A

DC-tS N46-23-45 -- --
UWI9-16-13

DC-16A N46-31-37 515.1 -

U119-39-34 TO
526.7

DC-16A N46-31-37 536.5 -
U119-39-34 T0557

.2

DC-16A N46-31-37 576.9 --
Ut19-39-34 TO

609.6

DC-1&A N46-31-37 641.6 --
U119-39-34 TO

657. 1

DC-16A N46-31-37 670.9 --
U119-39-34 TO

699.2

DC-IA N46-31-37 690.7 --
U119-39-24 TO

722.7

DC-I&A N46-31-37 754.7 -
Ut9-39-34 TO

790

DC-I&A N46-31-37 797.9 -
U119-39-34 TO

E02.2

2.6E-6 -- - -- --

5.2E-6 - __ __

1.EE-5 - - __ _

-- - - 3E-6TO --
3E-S

-- - -- 3E-3TO -
3E-2

3E-4TO -
3E-3

3E-6TO -
3E-5

3E-4TO --
3E-3

3E-E TO --
3E-7

3E-S TO --
3E-4

3E-S TO --
3E-4

:-AN 6TD
F METHOD

) DEV. REFERENCE

-- 6EST
ESTIMATE

6EST
ESTIMATE

- EEST
ESTIMATE

SOURCE

RHO-BWI-
LD-27 P. 22

RHO-IUI-
LD-27 P.21

RHO-BWI-
LD-27 P.2t

6D-EUI-TI-
135 P30

6D-EUI-TI-
135 P30

*D-BUI-TI-
135 P30

SO-CUI-TI-
135 P30

SD-EW1-TI-
135 P30

SO-BWI-TI-
135 P30

SD-CWI-TI-
135 P30

SD-EW1I-TI-
135 P30

I.

)

'

I

I

I

699-52- -
III

190-
237

- 4.OE-2 - FLOWINO RHO-BWI-
ARTESIAN. ST-S
MULTIPLE
UELL



I

SITE SUBSYSTEM
PARAMETER: HYDRAULIC CONDUCTIVITY im/ts

.,

FORM- MEMBER OR
ATION SEQUENCE

WANAPUM PRIEST --
I RAPIDS

FLOW OR DEPTH TEMP
SEDIMENT WELL ID LOCATION CM C)

699-50- -
112

699-52- -
115

285- --
335

I93- --

212

i

CHECKED DY: L . DATE: W-
GA DY: DATE: 40i-)2

PARAMETER

MAJOR MINOR RIEN- RANGE OF METHOD
VALUE VALUE TAT ION C VALUE MEAN ETD. DEV. REFERENCE SOURCE

- -- - - 3.9E-2 - FLOWING RHO-BUI-
ARTESIAN, ST-$
MULTIPLE
WELL

4.6E-2 - FLOWING RHO-BWI-
ARTESIAN. ST-S
MULTIPLE
UELL

-- -- - -- I.OE-2 - STRADDLE RHO-BWI-
PACKER ST-S
INJECTION
TEST

- -- - - 1.5E-7 - TRADDLE RHO-BUI-
PACKER ST-S
INJECTION
TEST

WANAPUM PRIEST -
RAPIDS

) WANAPUM PRIEST
RAPIDS

.)

WANAPUM .9FRENCH
SFR..lROZ
A

WANAPUM FRENCHMAN
SPRINGS

WANAPUM PRIEST
RAPIDS
ItT.

WANAPUM ROZA
INTERBED

WANAPUM UPPER
97. SPR.

UANAPUI PRIEST
RAPIDS
INT.

WANAPUM ROZA
INTERFLOW

WANAPUM LOWER
FRENCH.
SrR.

- DB-12 N46-36-51 156- --
U119-42-11 199

-- DC-t - 405- --
463

-- MCGEE N46-35-10 538.0 -
WELL 119-44-13 -

562.1

-- RRL-2 N46-32-S5 479.8 --
119-39-30 -

522.4

- RRL-2 N46-32-55 529.8 -
U119-39-3G -

540.4

-- RRL-2 N46-32-55 581.2 --
U1t9-39-39 -

677.2

- DC-t8A N46-31-37 512,1 --
W119-39-34 -

526.7

-- DC-16A N46-31-37 536.6 --
U119-39-34 -

557.3

- RRL-2 N46-32-55 694.0 --
U119-39-39 -

80S.9

1.OE-7 - --
1.OE-8

I.OE- ----
1.0E-7

J.OE-3--
I.OE-4

I.OE-6 - __
1.OE-S

.OE-7 ---
*.OE-5

I . OE-4 - -

I.OE-3

-- I.OE- ----
I.OE-5

CD- RHO-EW-SR-
AL.UPPCD 63-1 l4P
P

CD- RHO-BU-SR-
AL, CHI. 1 82-2 lP
.*6

SC- RHO-BW-SR-
AL.CHI.S 82-2 lOP
.6Um

CD- RHO-BW-SR-
AL.CHI.SI 92-2 IP

Su

CD-P RHO-BU-6R-
92-2 lP

CD-P RHO-BW-6R-
92-2 10P

CD- RHO-BU-SR-
AL.CHIUP 82-2 2P
P.S1.SW

I'

I

-I



SITE SUBSYSTEM
PARAMETER: IIYDRAULIC CONDUCTIVITY (r/a) CHECKED Y: .5P DATE: lb-I-9

GA BY: L& DATE: L 9-.41/ ,)

PARAMETER

ATION CEQUeNCE

WANAPUM FRENCHMAN i
SPRINGS

WANAPUM FRENCHMAN .
SPRINCS

WANAPUM FRENCHMAN 4:
6PRING8

! UANAPUM FRENCHMAN
SPRINGS

|WANAPUM FRENCHMAN I
SPRINGS

WANAPUM FRENCHMAN I1
SPRINOS

WANAPUM FRENCHMAN 41
SPRINGS

WANAPUM ROZA -.

WANAPUM ROZA/FREN --

SPRIKNGS

WANAPUN FRENCHMAN I

SPRINGS

WANAPUM FRENCHMAN U:
SPRINGS

WANAPUA FRENCHMAN U
SPRINGS

FLOW OR DEPTH TEMP
SEDIMENT ELL ID LOCATION EM (CI

I DC-16A N46-31-37 576.7
U119-39-34 -

609.&

2 DC-I&A N46-31-37 641.6
U119-39-34 -

657.f

3 DC-t&A N46-31-37 670.9
119-39-34 -

689.2

4 DC-16A N46-31-37 690.7
W119-39-34 -

722.7

I RRL-6 N46-31-59 640.7
U119-40-47 -

652.6

S DC-16A 146-31-37 754.7
U119-39-34 -

780.0

i DC-1A N46-31-37 787.9
119-39-34 -

E02.2

- MCGEE N46-35-10 313.5
WELL U119-44-13 -

334.1

- MCGEE N46-35-10 335.0
WELL U119-44-13 -

355.7

i MCGEE N46-35-10 402.S
WELL U119-44-13 -

420.0

3 MCGEE N46-35-10 439.8 
WELL Utl9-44-13 -

452.0

5 MCCEE N46-35-10 481.7
WELL U119-44-13 -

512.1

MAJOR MINOR ORIEN- RANGE OF
VALUE VALUE TATION CM VALUE MEAN

__ - -- I.OE-5 - --
I.OE-4

1. 05-6

-- - - .OE- - -
I.OE-5

-- -- - .OE-5 - -
1. OE-4

-- -- - t.OE GE-7 --
t.OE B

-- - -- I.OE-12 -
- I.OE-
11

__ _ - t.OE-5 --
- I.OE-4

__ -- - I.OE-5 --
I.OE-4

I.OE-b - - __ __

I.OE-' - - -

METHOD
STD. DEV. REFERENCE EOURCE

CD- F140-BW-6R-
AL.SI.SW 82-2 20P

CD- RHO-BW-SR-
AL.SI.SW 02-2 2P

CO- RHO-BU-SR-
AL.SI.SU 62-2 2P

- CD- RHOI-EU-SR-
AL.1.SW 82-2 20P

- PT RHO-BW-SR-
92-2 3P

- CD- RHO-BW-SR-
AL.SI.SW E2-2 3P

- CD- RHO-BW-SR-
ALSI.6W 92-2 30P

- FLOWING RHO-BW-SR-
WELL TEST 82-2 30P

- FLOWING RHO-EW-61-
WELL TEST 02-2 3P

)

)

')

I

)I

)

1. OE-h -- - -- - FLOWING RHO-BU-SR-
WELL TEST 02-2 3P

)l.OE-4 -- - - -- - FLOWING RHO-W-SR-
WELL TEST 82-2 40P

>I.OE-5 -- -- - - -- FLOWING RHO-UW-SR-
WELL TEST 82-2 40P



I

I

I

I

SITE SUUSYSTEM
PARAMETER: 4YDRAULIC CONDUCTIVITY to/s) CHECKED Y: CP DATE: J1 4 

GA BY: Z DATE: Laa lg

PARAMETER

FORM- "EMBER OR FLOW OR DEPTH TEMP
ATION SEOUENCE SEDIMENT WELL D LOCATION nIM C)

UANAPUM FRENCHMAN h
SPRINOS

WANAPUM FRENCHMAN I
SPRINOS

WANAPUt1 ROZA ROl
cOt
JEN
tU

UANAPUt1 ROZA ROI
Cot
JEN
TUI

WANAPUI ROZA ROI

MCCEE
ELL

RAL-b

WANAPUM ROZA

WANAPUM ROZA

WANAPUM ROZA

WANAPUlt ROZA

Cot
JEN
TUR

ROI
Cot
/EN
TUR

ROI

cOt

TUR

ROI
cot
/Et
TUF

IA DB-2
L0NNADE
4TAELA-
17E

IA DD-2
.ONNADE
:TABLA-
IRE

1A D1-2
LONNADE
4TABLA-
1RE

IA O-2
LONNADE
NTABLA-
IRE

IA DG-2
LONNADE
*TABLA-
IE

IA D8-2
IONNADE
4TABLA-
lE 

N46-33-1O 310.2 -
W119-44-13 -

533. 4

N46-33-S9 640. 7 --
UI19-40-47 -

652. 6

N46-28-46 363.3 --
U1119-16-39 -

389.0

N4U-28-46 363.3 -
W119-16-39 -

398.0

N46-28-46 363.3 -
U1819-16-39 -

389.0

N46-28-46 363. 3 -
W1129-16-39 -

398. 0

N46-2-4& 363.3 --
M119-16-39 -

398.0

N46-28-46 363.3 --
U1119-16-39 -

388. 0

MAJOR MINOR ORIEN- RANCE F
VALUE VALUE TAT1JON M VALUE MEAN

>1. OE-4 -- -- - -

-- -- -- 3. SE-12 -
- 3.SE-
it

4.94E-12 -- -- - --

7.06E-12 -- - - -

2. 36E-1 - -- --

3.53E-12 - - - -

OVER- 6D-EWI1-TI-
PRESSURE 176 P. 34
PULSE

OVER- 8D-EI-TI-
PRESSURE 176P. 34
PULSE

OVER- 6D-OWt-TI-
PRESSURE 176 P. 34
PULSE

OVER- Su-,Ut-Tr-
PRESSURE 176 P. 34
PULSE

STDP. DEV. REFERENCE SOURCE

- FLOUINO RHO-Eu-sR-
WELL TEST 82-2 4P

- - SD-OWI-TI-
t17 P.29

METHOD

I

I

I

I

1. 3E-I -- - CONSTANT SD-EUI-TI-
HEAD 176 P.34
INJECTION

1.41E-11 -- -- -- -- CONSTANT SD-UIJ-Tl-
HEAD 176 P.34
INJECTION

t.41E-11 -- -- -- CONSTANT SD-EU-TI-
NA 176 P. 34
INJECTION

ROZA DE-2 N46-29-46 363.3 -
COLONNADE W119-I6-39 -
/ENTABLA- 388.0
TURE

-JI



SITE SUBSYSTE14
PARAMETER: HYDRAULIC CONDUCTIVITY Ws/i)

I

FoaM- MEMBER OR
ATION SEQUENCE

6ANAPUM ROZA

WANAPUM ROtA

UANAPUM ROZA

WANAPUM ROZA

WANAPUM ROZA

WANAPUM ROZA

UANAPUM ROZA

UANAPUM ROZA

WANAPUM ROZA

FLO OR DEPTH TEMP
SEDIMENT WELL ID LOCATION CM) tCC

ROZA DE-2
COLONNADE
/ENTABLA-
TURE

ROZA D8-2
COLONNADE
/ENTAELA-
TURE

ROZA DE-2
COLONNADE
/ENTABLA-
TURE

ROZA DE-2
COLONNADE
/ENTABLA-
TURE

ROZA DB-2
COLONNADE
iENTABLA-
TURE

ROZA DB-2
COLONNADE
/ENTALA-
TURE

ROZA DE-2
COLONNADE
/ENTABLA-
TURE

ROZA DB-2
COLONNADE
/ENTADLA-
TURE

ROZA DE-2
COLONNADE
IENTABLA-
TURE

N46-28-46 363.3 -
U119-16-39 -

38.0

N46-28-46 363.3 -
6119-16-39 -

388.0

N46-28-46 363.3 -
U119-t6-39 -

398.0

N46-2S-46 363.3 -
6tl9-16-39 -

388.0

N46-28-46 363.3 -
Ut19-16-39 -

388.0

N46-28-46 363.3 -
U119-16-39 -

388.0

N46-28-46 363.3
119-16-39 -

388.0

N46-28-46 363.3
UltS-16-39 -

388.0

N46-2E-46 363.3
U119-16-39 -

388.0

CHECKED BY: . DATE: /0-L-A
GA BY: J DAtE: LQ:2 L?-(

PARAMETER

MAJOR MINOR ORIEN- RANCE F METHOD
VALUE VALUE TATlION CM VALUE MEAN ETD. DEV. REFERENCE SOURCE

1.45E-11 - - -- - - CONSTANT 6D-BUI-TI-
HEAD 176 P.34
INJECTION

1.34E-1 - - - - - CONSTANT GD-BUI-TI-
HEAD t76 P.34
INJECTION

1.41E-11 -- - - - 2EST SD-BWI-TI-
ESTIMATE 176 P.34

I.OLE-II -- -- - - - OVER- SD-BWI-TI-
PRESSURE 176 P.45
PULSE

7.06E-12 - -- - -- - OVER- SD-BWl-TI-
PRESSURE 174 P.4S
PULSE

1.34E-11 - - CONSTANT 6D-BWI-TI-
HEAD 176 P.45
INJECTION

1.45E-1 - -- - -- - CONSTANT SD-BWI-TI-
HEAD 176 P.45
INJECTION

1.55E-1 - CONSTANT BD-BUI-TI-
HEAD 176 P.45
INJECTION

1. 4SE-I - - -- CONSTANT WANAPUM
HEAD
INJECTION

I

1)

..

3



SITE SUBSYSTEM -
PARAMETER: HYDRAULIC COtlDUCTIVITY ta/s) CHECKED BY: . . DATE: &A-ld-R

GA Y: D.4 DATE: £aLzt/

PARAMETER

')

,__________

FORM- MEMBER OR
ATION SEOUENCE

WANAPUM -

WANAPUM --

WANAPUM PRIEST
RAPIDS

WANAPUM ROZA

FLOW OR
SEDIMENT ELL

INTER8EDS -

DEPTH TEMP
ID LOCATION IN) CC)

INTER-
FLOWS

FLOWTOP

FLOWTOP

WANAPUM FRENCHMAN UPPER
SPRINGS FLO4TOPS

WANAPUM FRENCHMAN LOWER
SPRINCS FLOWTOPS

WANAPUM 40FR.8P. -
IRANDE 60%0.R.
RONDE

WANPUM ROZA ROZA
COLONNADE
AENTABLA-
TURE

RRL-2 N46-32-55 479.9 -
U119-39-30 -

522.4

RRL-2 U46-32-55 528.9 --
U119-39-30 -

540.4

RRL-2 N46-32-55 591.3 -
Utt9-39-38 -

677.3

RRL-2 N46-32-55 604.0 --
Wi t9-39-3a -

805.9

DC-I - 600- --
659

0-2 N46-28-46 363.3 --
Ut19-16-39 -

398. 0

DE-2 N46-28-46 363.3 -
U119-16-39 -

38.0

MAJOR MINOR ORIEN- RANGE OF METHOD
VALUE VALUE TATION OM VALUE MEAN ETD. DEV. REFERENCE SOURCE

-- l 1.OE-S RHO-BU-
1. OE-10 LD-44 P.26

- -- - I.OE-4 - - - - RHO-SWI-
1. OE-9 LD-44 P.26

-- -- -- 3E-6-3E- -- - - 6D-UWI-Tt-
5 113 P.S7

- - 3E-5-3E- -- - 6D-CWI-TI-
4 113 P.57

-- - -- 3E-6----- - - SD-BWI-TI-
5 113 P.57

- -- -- 3E-5-3E- - - - *-0-3WI-TI-
4 113 P.57

-- * -- -- - 8.1E-7 - STRADDLE RHO-EWI-
PACKER ST-S
INJECTION

-- - - - *.t8E-ll 6.IIE-12 - --

)

.)

... i , ,

ti

I
')

. I 

' I

;
WANPUM ROZA ROZA

COLONNADE
/ENTABLA-
TURE

&E-12 - -- -- - -- OVER- ED-CWt-TI-
PRESSURE 176 P.45
PULSE

I
3j

3

)



)

SITE SUBSYSTEMI
PARAMETER: APPARENT POROSITY 4X) CHECKED Y: .p . DATE: 0-1u I -

GA Y: 4 DATE: z-q-V I
PARAMETER

)

FORMA- MEMBER OR FLOU OR
TlION SEQUENCE SEDIMENT

GRANDE CCH;JANA Ut1TANUM
RONDE FIDUTOP

G ORANDE CHANA UMTANUM
RONOE ENTABLATURE

CRANDE SCHUANA UMTANUM
RONOE COLONNADE

GRANDE SCHWANA UMTANUM
ROHDE

GRANDE - EXCLUDING
RONDE UMTANUM

GRANDE SENTINEL ROCKY
RONDE TLUFFE COULEE

ENTABLATURE

RANDE SENTINEL ROCKY
RONDE *LUFFS COULEE

COLONNADE

CRANDE SENTINEL COHASSET
RONDE CLUFFS FLOUTOP

¢RANDE SENTINEL COHASSET
RONDE BLUFFS VESICULAR

GRANDE SENTINEL COHASSET
RONDE BLUFiF ENTABLATURE

CRANDE SENTINEL COIASSET
RONDE BLUFFS COLONNADE

GRANDE SENTINEL MCCOY
RONDE BLUFFS CANYON

) FLOWTOP

GRANDE SENTINEL MCCOY
RONDE BLUFF6 CANYON

VESICULAR

GRANDE SENTINEL MCCOY
RONDE BLUFFS CANYON

ENTABLATURE

UELL ID LOCATION
DEPTH PRESSURE TEM1P
(" ("Pal C)- VALUE RANGE MEAN RTO. EV.

- 7.0-34.6 1.55 4.42

-- 0.4-3.4 1.06 0.506

-- 0.9-4.2 1.90 0.671

- 0.2-3.0 1.1 0.4

METHOD OR
REFERENCE

EXCLU- --
8IVE
OF RRL

EXCLU- -
lIVE

OF RRL

- - 2.0-5.3 3.4

- - 0.2-1.9 1.2

_ - 0.3-2.8 1.1

- - 9.3-25.0 13.93

- - . 6-10. 5.07

- - 0.1-5.2 1.60

- -- 0.1-E.9 2.74

- -- 13.5- 21.60
2Rd.9

- - 3.6-17.0 8.N

.- i - 0.9-7.4 2.39

1.3

0.7

0.6

3. 5

1.92

0.74

1.45

3.SO

3.90

SOURCE

SD-SUI-OP-
041. P. 3

ID-NUI-op-
041. P. 33

8D-EWI-P-
041. P. 33

SD-EWI-OP-
041. P. 47

8D-0UI-DP-
041. P. 47

so-EwI-DP-
041. P. 29

go-UUZ-oP-
041. P. 29

SD-EUI-oP-
041. P. 1

SD-BWI-DP-
041. P. 31

ED-EWI-OP-
041. P. 3t

SD-lUI-OP-
041. . 1

SD-RWl-DP-
041. P. 33

SD-EUI-DP-
041. P. 33

I,

:)

.t')

.0

.)

.'

)

.,

I 
.. .

. .

I .

1.43 ID-RWI-DP-
041. P. 33 J

I



I

)

SITE SUBSYSTEM
PARAMETER: APPARENT POROSITY (2) CHECKED Y: sp -ATE: 1-L16-J l

GA Y: L-4 DATE: . 4-2-I '/ '

PARAMETER
FORMA- hEMNER OR FLOW OR DEPTH PRESSURE TEMP -M - ETHOD OR
TION SEQUENCE SEDIMENT NELL ID LOCATION In) iW'al (c) VALUE RANGE MEAN LTD. DEV. REFERENCE SOURCE

GRANDE SENTINEL MCCOY - - 4.3-12.4 1.20 3.00 - So-II-DP-
RONDE BLUFFS CANYON 041. P. 33

COLONNADE

.. . . . ...... . . -~~~~~~~~~~~~~~~~~~~~9.



SITE SUBSYSTEM
PARAMETER: BULK DENSITY (liccl

fOR11A- MEMBER OR FLOW OR
TION SEQUENCE SEDIMENT WELl

-r - - COLONADE -

) - - ENTABLATURE -

- - FLOUTOP --

CRANDE SENTINEL ROCKY -
RONDE BLUFFS COULEE

ENTABLATURE

CRANDE SENTINEL ROCKY -
RONDE BLUFFS COULEE

COLONNADE

GRANDE SENTINEL COHASSET -
RONDE *LUFFS FLOUTOP

CRANDE SENTINEL COASSET -
RONDE ELUFFS VESICULAR

ORANDE SENTINEL CON4ASSET -
RONDE- BLUFFS ENTABLATURE

GRANDE SENTINEL CO4ASSET -
RONDE BLUFFS COLONNADE

RANJDE SENTINEL 11CCOY-
RONDE BLUFFS CANYON

FLOWTOP

G CRANDE SENTINEL MCCOY -
RONDE BLUFFS CANYON

VESICULAR

CRANDE SENTINEL MCCOY -
RONDE BLUFFS CANYON

ENTABLATURE

GRANDE SENTINEL MCcOY -
RONDE ELUFF8 CANYON

COLONNADE

GRANDE SENTINEL MIDDLE
RONDE EUJFF6 SENTINEL

.)

CHECKED Y: 1P DATE:
&A Y: ! / DATE: 4>-&Z '/

PARAMETER
VA_ _A______A___T_. ___DEF

ID LOCATION W
'TN PRESSURE
I) (tPSI

1EMPICl VALUE RANGE

-- - - - 2.52-3.06

_ _- -- 2. 59-
2.15

_ _ - . 79-
3.04

2.E0-
2.B5

2.71-
2.67

1. 92-
2.47

2.45-
2.77

2. 72-
2.9

2.64-
2.98

1. s-
2. 42

2.27-
2.74

2.59-
2.8

2.55-
2.72

EAN

2.77

2.7E

2.44

2.03

6TD. CEV.

0.07

0.05

0.28

0.02

METHOD OR
REFERENCE

Cs" 1979

CSMl 1976

Cant tT7E

2.91

2.28

2.62

2.94

2.1

2.14

2.30

2.02

2.62

0.06

0.115
O. to5

.W9

0.214

0. 05

0. 16

0. 5

0.062

0.06

SOURCE

SD-EWI-TI-
080 P. 10
SD-TUI-TI-

080 P. to

ab-owt-Ti-
00 P. t0

SO-IWIOP-
041 P.28

SD-EUI-DP-

041 P. 28

6D-BWI-DP-

041 P.30

SD-BUI-DP-
041 P. 30

BD-BUI-DP-
041 P.30

*D-EWI-DP-
041 P.30

ED-EW-P-
041 P.32

s6-BUt-W-
041 P. 32

*D-Wt-P-
04I P. 32

ED-UI-DP-
041 P. 32

RHO-EU-CA-
252P

3

) .,�

)

)

)

)

)

_ -- - 2.B3 0.04

ELUFFS



'I 

)

!

SITE SUBSYSTEM
PARAMETER: ULK DENSITY (g/ccl

I
CHECKED Y: _ ATE: 1t S'- -

GA Y: D DATE: .A-±4-P1

I FORMA- MEMBER OR FLOU OR
TION SEQUENCE SEDIMENT

I

) GRANDE CHWANA
RONDE

) CRANDE CHUANA
RIDE

) GRANDE CHWANA
RONDE

RANDE SCHUANA
RONDE

GRANDE SCHUANA
RONDE

GRANDE CHUANARONDE

CRANDE CHWANA
RONDE

CRANDE SCHUANA
RCNDE

GRANDE SCHUANA
RONDE

GRANDE SCHUANA
RONDE

i ) GRANDE CHUANA
RONDE

UlKTANUH
ENTABLATURE

UKTANUM
ENTABLATURE

UNTANUM
ERTABLATURE

UMTANUM
INTABLATURE

UKTANUM
ENTABLATURE

UHTANUM
ENTABLATURE

UKTANUM
FLOWTOP

URTANUM
VESICULAR

UKTANUM
ENTABLATURE

UMTANUM
COLONNADE

URTANUM
COLCNNADE

UELL

DC-2

DC-2

DC-2

DC-4

DC-&

DEPTH RESSURE
It LOCATION (MI (HP&3

N46-34-17 - -
U19-31-04

N46-34-17 - -
WI19-31-04

N4-34-17 - -
W119-31-04

N46-34-35 - -
Ul 19-39-53

N46-35-14 - -
u 119-23-46

__ 2.79

TEMP ---
(C) VALUE RANGE

_ _ 2. 79

PARAMETER -

MEAN

2.79

- -- METHOD OR
STD. DEV. REFERENCE SOURCE

0.02 FBI 991a UD-0UI-TI-
080 P. t

0.02 FOI 1981a 6D-EWI-TI-
oo p. ii

0.02 CSn 1979 6D-EUI-Tt-
08o P.tt

0.03 MILLER ED-0WI-TI-
tS79b coo .tt

0.02 KILLER & SD-lIl-Tt-
BIEHCP 080 P.t
1979

- _ __ 2.77

__ -- 2.75

I - -

) i

DH-5 N46-45-17 -
1119-49-43

_ _ __ -- 2.77 0.07 Cs 979 6D-DWl-TI-
080 P.tt

.)
1.79-
2.64

_ _ - -- -- 2.74-
2.6

- - -- - 2.73-
2.16

-- 2.40-
2.53

_ __ _ - - -- 2.41-
3.0t

2.24

2.92

2.92

2.73

2.70

0. 173

0.017

0.07

SD-3tI-OP-
04t P. 34

C-EWt-WF-
041 P. 34

6D-EW11-P-
041 P.34

6D-EWI-DP-
041 P.34

6-tlWt-Tl-
090 P. tO

., 

)

0.08

0.05
II

GRANDE CHWANA UWTANUN
RONDE ENTABLATURE

cam
19781
MILLER
1979a. I

cam
197et

ILLER
19796. b

qSI
19701
MILLER
1979s, b

KlLLER 

1979

J

6D-BW-Ti-
080 P. 10

J

I
GRANDE SCHUANA UMTANUI
RONDE FLOUTOP

- - 1.91-
2.84

2.38

2.73

0.20

0.11

S0-tlWt-Tt-
090 P. 10

SD-BWI-TI-
080 P. 10

GRANDE SCHWANA
RONDE

UKTANUM
NASAL

COLONNADE

_ __ - -- 2. 49-
1.84



)

s
SITE SUBSYSTEM
PARAMETER: ULK DENSITY to/cc) CHECKED Y: . _ .... DATE: tl -02

GA Y: 1. DATE: 2 a -t 

PARAMETER
FORMA- MEMBER OR FLOW OR
TION SEQUENCE SEDIMENT

GRANDE SCHUANA UITANUM
RONDE

GRANDE SC4ANA UANUM
RONDE

GRANDE - EXCLUDING
RONDE UKTANUM

SADDLE UMATILLA UMATILLA
MDUNTA COLONNADE
IN

SADDLE UMATILLA UMATILLA
MOUNTA COLONNADE
IN

SADDLE UtATILLA UMATILLA
SOUNTA COLONNADE
IN

SADDLE UMATILLA UWATILLA
nOUNTA COLONNADE
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA LWER POMO
FOUNTA
IN

SADDLE POMONA LOWER POMO
MOUNTA
IN

SADDLE POMONA LOWER POM
MOLNTA
IN

SADDLE POMONA LOWER POMO
MOUNTA
IN

DEPTH PRESSURE
WELL ID LOCATION (Ks (HpWe

TEP E METHOD UR
6TD. DEV. REfERENCE SOURCE(C) VALUE RANGE EAN

EXCLU-
SIVE
OF RRL

tXCLU-
6IVE
OF RRL

2.41-
3.01

2.59-
2.05

2.75-
2.77

2.76-
2.77

2.75-
2.70

2.75-
2.77

2.49-
2.89

2.75-
2.85

2.74-
2.6

2.79-
2.36

2.74-
2.86

2.78

2.79

2.79

2.7b

2.77

2.76

2.76

2.95

2.02

2.82

2.93

2.93

0.0S

0.05

0. 05

0.Ot

0.01

0.01

0.01

0.03

0.029

0.029

0. Otq

0.033

AST"

ASTH

A8Tn

RHO- W-SA-
2$2P

SD-BUI-OP-
041 P.47

SD-Uwt-OP-
041 P.47

SD-PUT-TI-
10 P. 17

SD-~l-TI-
106 P. 1

SD-RWI-TI-
106 P. 19

8D-RU-TI-
to& P. 20

CD-EIWI-DP-
041 P.47

O-EWI-TD-
008 P.6

CD-BUI-TO-
009 P.9

SD-BWI-TD-
009 P. 1o

3D-UWt-To-
009 P. 12

)

)

)

.)

I

I

EXCLU- -
giVE
OF RRL

NA 2-PC-1 -

NA 2-PC-2 -

NA 2-PC-3 --

INA 2-PC-4 -



SITE SUBSYSTEM
PAfAMETER: ULK DENSITY £/ccl

FORMA- ME118ER OR FLOW an
TION SEQUENCE SEDIMENT WELL ID

SADDLE PtOINA LOWER POMONA 2-PC-5
tOUNTA
IN

SADDLE PFOtNA LOER POt1ONA 2-PC-&
MOUNITA
IN

SADDLE POUONA PO1ONA -
MOUNTA COONNADE
IN

DEPTH PRESSURE
LOCATION (MI ItPa)

CHECKED Y: . DATE: A.hbl--
GA Y: D DATE: A9

PARAMETER *
TES' ------- METHOD OR
IC) VALUE RANOE MEAN 6TD. DEV. REFERENCE SCE

- - 2.92- 2.63 0.012 -- SD-8WI-TD-
2.U& aoo P. 

- - 2. 73- 2.93 0.032 - .D-EWI-TD- 
2. 8h 00 P. iS

- 2. 72- 2.94 0.04 cam. - 6D-8UI-TI-
2.8 1979i oo P. 10 )

DUVALL
ET AL..
1978

- - 2.h69- 2.15 0.03 MILLER & 8D-BWI-TI-
2.9 BIG". 080 P. tO )

1979i
FBI
1980. )
1991

- -- 2.79- 2.84 - - RHO-BW- 
2.37 LO-lI P.23

SADDLE POMONA
MOUJTA
IN

POMONA
ENTABLATURE

SADDLE POMONA
HOUNTA
IN

)

5.



6ITE SU13BYSTEN
PARAMETER: TORAGE COEFFICIENT CHECKED BY: . DATE: _ h -tq

GA BY: J4 DATE: /2. -

PARAMETER
I FORMA- MOER OR FLOW OR DEPTH PRESSURE

TION SEGUENCE SEDIMENT WELL ID LOCATION (Il IMP&)
TEMP
(CI

_________________

VALUE RANCE MEAN STD.
METHOD OR

VEV. REFERENCE SOURCE

s

- .-- ESLT. -
INTERRLOUS
& COLUHNAR
05LTS.

GRANDE SCHUANA 220 FT. DC-7/6
RONDE ABOVE

UMTANUM FLOW

GRANDE SENTINEL ROCKY COULEE DC-4/5
RONDE BLUFFS

GRANDE SENT. COMPOSITE DC-7/8
RONDE BLUFFS-

8CHWANA

CRANDE SENTINEL MCCOY DC-7/8
RONDE BLUFFS CANYON FLOW

TOP

GRANDE -- - DC-I
RONDE

GRANDE -- - DC-2
RONDE

ORANDE - - DC-2
RONDE

ORANDE - - DC-2
RONDE

CRANDE - - -
RONDE

RONDE SCHWANA 220 FT. DC-7/0
GRANDE ABOVE

UMTANUM FLOW

N46-28-46
WII9-23-12

N46-34-35
"119-39-53

N46-28-46
1119-23-12

N4&-28-46
119-23-12

N46-34-17
WI 19-31-4

N46-34-17
Ml119-31-4

N46-34-17
WI 19-31-4

E33- -
1250

1038- -
1061

959- -
96

714- -
724

724- -
734

900- __
917

- - 1.OE-3 - -
I. OE-6

1.IE- _
5

- 2.6E- -- --
3

- 1.0E- -- -
5

- 1.OE- 
5

- 1.4E-- __
6

- 3.OE- - -
3

- 1.OE- -_ _

- 3. OE- -- --
3

-- -- RHO-0UI-
LD-44 P. 12

PUMP RHO-0W-CR-
TEST 131P P.E-
RECOVERY 32
DATA

- - SD-0WI-TI-
136 P.54

TWO RHO-0W-ST-
BOREHOLE 2EP
TEST

TWO RHO-BW-ST-
0OREHOLE 2SP
TEST

STRADDLE RHO-BWI-
PACKER ST-5
SINGLE
WELL

STRADDLE RHO-0WI-
PACKER ST-5
SINGLE
UELL

STRADDLE RHO-0WI-
PACKER ST-S
SINGLE
UELL

STRADDLE RHO-EWI-
PACKER ST-5
SINGLE
WELL

RHO-EW- RHO-BW-SA-
SA-IE9P 2EsP

PUMP TEST RHO-EU-CR-
131P P.E-
32

)

.3 :

.)

)3

- - E-3 - E- -

6.0E--N46-2Q-46 - -
1I19-23-12



!

SITE SUBSYSTEM
PARAMETER: STORACE COEFFICIENT CHECKED BY: S DATE: &Q-pL- 8 -

GA BY: / DATE:I

PARAMETER
FORMA- MEMBER OR FLOW OR DEPTH PRESSURE TEMP
TION SEGUENCE SEDIMENT WELL 10 LOCATION (1) (iPa) (C VALUE RANGE MEAN

- E-3 - E- -

ETD. EV.

SADDLE --
fTN.

SADDLE -
MTN.

SADDLE -

MTN.

MTN.
SADDLE -

FMNllAHA- ROZA

PUM

pUMl

bIANA- ROZA

UANA- --
Pu"

WANA- --

PUM'

LEVEY -11-
INTERRED, E12A

LEVEY 511-
INTERBED E12A

LEVEY a,--
INTERNED EI2A

LEVEY Stl-
INTEREED E12A

ROZA COLON- D3-2
NAIDE/ENTAB-
LATURE

ROZA COLON- D8-2
NAIDE/ENTAB-
LATURE

DC-1

N46-24-30 72.S- -
U119-16-51 S0.E

N46-24-30 72. 5- -
,119-16-51 E0.E

N4-24-30 72.S- -
bllY-16-51 sO.9

N44-24-30 72. 5--
1l1q1-16-51 90.E

N46-28-4b 363.3 -
W119-16-39 -

38.0

N4-28-46 363.3 --
W119-16-39 -

398.0

- 405- -
463

4

18 4. SE- --
3

18 7.2E- --
3

METHOD OR
REFERENCE

RHD-EU-
SA-169P

CONSTANT
DRAUDOUN

SLUC
WITHDRAL

is

to

-- 4. SE-3 - 5. 9E-3
7. 2E-3

4. 5E- --
3

1. 7E- - -
I. &E-4

- -- 2.7E-5 - -
6. IE-5

- 6.3E- -- -
4

- 6.3E- -- _
4

- lEST
ESTIMATE

OVER-
PRESSURE
PULSE

OVER-
PRESSURE
PULSE

- STRADDLE
PACKER
SINCLE
UEUL

* -- STRADDLE
PACKER
SINGLE
WELL

RHO_-W
SA-189P

SOURCE

RHO-BU-6A-
2i3tP

RHO-BWI-
LD-27 P.22

RHO-OUI-
LD-27 P.22

RHO-BWI-
LID-27 P.22

RHO-SWI-
LD-27 P.22

SD-EUI-TI-
176 P. 46

SD-EUI-TI-
176 P. 46

RHO-BWI-
ST-S

RHO-DUI-
ST-5

..I I

')

.)
I'

'') ,

DC-I _ 536- -
594

)

UANA- --
PUM

- - E-4 TO -
E-5

RHO-BW-BA-
25P

)

)
S

)



I

SITE SUBSYSTEM
PARAMETER: VERTICAL HYDRAULIC CONDUCTIVITY t/g)

FORMA- MEMEER OR FLOW OR DEPTH PRESSURE
TION SEQUENCE SEDIMENT WELL ID LOCATION Ut) IMP0I

CRANDE
RONDE

CRANDE SENTINEL ROCKY COULEE DC-415 N46-34-33 82.1 --
RWNDE 8LUFFS W119-39-53 -

897.'

SADDLE-
MTN.

WANA-- - - --

PUM

TEMP
IC) VALUE RANGE

IE-12 -

3.SE-
II

IC-if __

IE-12 -

CHECKED By:
GA Y:

PARAMETER

MEAN ETD.

-DATE: t2ZtL- 8 -2Z - DATE: tj. 1 ZLJ- 

METHOD OR
DEV. REFERENCE SOURCE

USED IN RHO-mWI-
SUIULA- LD-44 P.27
TION -

RATIO lD-CWl-TI-
136 P.54

USED IN RHO-DUI-
EIMULA- LID-44 P.27
TION

USED IN RHO-BUt-
SIMULA- LD-44 P.27
TION

_1

)

.)

3

)

.i



I
:I SITE SUBSYSTEM

PARAMETER: THICKNESS

FORMATION

in)

SENDER OR SEQUENCE

S
)

I

FLOU OR
SEDIMENT

lABTON
INTERBED

VANTAGE
INTERRED

SURFACE
SECTION
TOTAL FLOW

SURFACE
SECTION
FLOUTOP

SURFACE
SECTION
ENTABLATURE

SURFACE
SECTION
NASAL
COLONNADE

SURFACE
SECTION
FLOwBOTTOn

SURFACE
SECTION
TOTAL FLOU

SURFACE
SECTION
FLOUTOP

SURFACE
SECTION
ENTABLATURE

SURFACE
SECTION
NASAL
COLONNADE

WELL ID

FRL-2

RRL-2

SENTINEL CAP

SENTINEL CAP

SENTINEL CAP

SENTINEL CAP

LOCATION

N46-32-55
ml 19-39-38

N46-32-5S
VI 19-29-38

CHECKED Y:
GA Y:

DEPTH

-52- - DATE: IE-02-9
1 D DATE: a .2 *ty

THICKNESS SOURCE

37.9 E D-EUI-TI-113
P. t

1.2 SD-BUI-TI-112
P. 2

79.9 SD-U I-DP-Ot I
P. 7

4.9 sD-DWI-DP-Olt
P.,

41. So-OUwI-oP-Ol
P. 7

33.2 ED-UI-P-O0I
P. 7

I . .

) i,

1)

-I
K) .

.

I]

SENTINEL CAP

EMERSON NIPPLE

EMERSON NIPPLE

EMERSON NIPPLE

EMERSON NIPPLE

0

79.9

42. 1

30.9

7.0

o-BuWI-OP-Olt
P. 7

SD-OUI-OP-011
P.7

SD-WI-DP-OS 
P. 7

SD-31I-DP-OlI
P. 7

6D-OwI-DP-Olt
P.7

)

i



)
)

SITE SUBSYSTEM
PARAMETER: THICKNESS (a)

FORMArION nEMBER OR SEGUEI

i
I

I)

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

ORANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL LUFFS

SENTINEL LUFFS

SCHUANA

SCHUANA

SCHUANA

SCHUANA

SCHUANA

FLO OR
NCC SEDIMENT

SURFACE
SECTION
FLOuBOTTOn

NABTON
INTERBED

VANTACE
INTERBED

2

3

COHASSETT

;S

7

CCOY CANYON

UKTTANU

10

is

USTTANU
TOTAL FLOW

UHTANUM
FLOUTOP

UELL ID

EMERSON IPPLE

DC-t2

DC-12

QRL-Z

RRL-2

RAL-2

RRL-2

RRL-2

RRL-2

RL-2

IML-2

RRL-2

RL-2

RRL-2

DC-2

DC-2

LOCATION

N46-20-04
NI19-32-28

N44-28-04
WtI1-32-U8

N44-32-55
NIt9-39-3s

N46-32-55
NI 19-39-38

N44-32-S5
Ul 19-39-38

N4U-32-55
NI 19-39-30

N44-32-!5
NI 19-39-38

N4C-32-55
UI 19-39-38

N4&-32-SS
NI 19-39-38

N46-32-S5
WI 19-39-39

N4-32-55
I19-39-38

N46-32-55
N119-39-38

N4&-32-SS
N1i9-39-38

N44-34-17
UNt9-31-04

N46-34-17
U119-31-04

CHECKED BY: DA -DATE: 1 4 -* 
GA DY: DATE: -

DtPTH THICKNESS SOURCE

0 - D-UIJI-vp-Ol
P. 7

39.0 RHO-lUltLD-45 o

4.7 SHO-BUI-LD-4S

tO. 4 SD-BUI-TI-113
P. 13

31.1I go-ouI-TI-113
P. a

51.- a D-BUt-TI-113 )
P.13

79.9 D-BUI-TI-113
P. 3

40.5 SD-BUl-TI-113
P.14

9. I SD-UI-TI-113 )
P. 14

17.4 D-UI-TI-113
P.14

40.2 6D-EUI-TI-113 )
P. 14

70. 7 8D-EUI-TI-113
P. 14

19.5 SD-BUI-TI-113
P. 14

21.3+ 6D-UI-TI-113 j
P. 14

7. 1 SD-BUI-DP-OII
P.'

14.9 SD-BUI-DP-OII
P. &



)

I SITE SJUSYSTEM
PARAMETER: THICKNESS (l

FORMATION

GRANDE ONDE

GRANDE RONDE

GRANDE RONDE

CRANDE RONDE

GRANDE ROrDE

GRANDE ROrOE

GRANDE RODE

ORANDE RONDE

GRANDE ROtlDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

FLOU OR
MEnEER OR SEQUENCE SEDIMENT

SCHUANA UKTANUM
ENTALLATURE

SCHUANA - UTANUM
NASAL
COLONNADE

SCHUANA -UTANUH
FLOWEOTTOM

ECHWANA UMTANUM
TOTAL FLOW

SCHWANA UMTANUM
FLOuTOP

SCHUANA UITANUM
ENTA8LATURE

SCHUANA UMTANUH
NASAL
COLONNADE

SCHWANA -UKTANUn
FLOWBOTTOM

SCHUANA UMTANUM
TOTAL FLOW

SCHWANA U"TANUM
FLOUTOP

SCHUANA UKTANUM
ENTAsLATURE

SCHUANA UMTANUM
8ASAL
COLONNADE

SCHU8ANA UHTANUM
FLowBOTTOn

SCFL"WA UtTANUM
TOTALFLOW

SCHUANA UNTANUM
FLOUTOP

UELL ID

DC-2

DC-2

DC-i

DC-4

DC-4

DC-4

DC-4

DC-4

DC-&

DC'

DC-&

DC-&

DC-6

Dc-s

DC-S

LOCATION

N46-34-17
WI119-31-04

644-34-17
6119-31-04

N4-34-17
WI119-31-04

N44-34-35
uI19-39-53

N44-34-35
4119-39-53

N44-34-33
l 119-39-53

N44-34-33
WI119-39-13

N46-34-35
u119-39-53

N46U-35-14
Ml19-23-44

N44-35-14
WI119-23-44

N44-35-14
u119-23-44

N44-35-14
6319-23-44

N46-35-14
U119-23-44

646-20-47
WI 19-23-13

N64U-20-47
WI 19-23-13

CHECKED Y: _ DATE: J2LAe1
GA Y: / . DATE:

DEPTH THICKNESS SOURCE

38.3 SD-UWI-DP-Olt
P.'

12.4 -6D-UI-DP-o1
P. .

1.2 vD-IWI-DP-O11
p.'

-- 42.5 D-DUI-DP-Ot 
P. 

17.1 6D-EUI-DP-011
P.

40.0 6 D-NWI-Dp-OtI
P.'

4.4 s6-EWI-OP-01
P.'

_ 0 sD-DuI-DP-OI 
P.'

7.7 6D-DUI-DP-011
P. 

8.2 so-NUI-DP-O1
P. 

54.3 ID-sIU-DP-O1
P. 

5.2 6D-EWI-DP-01 
P.'

-aUD-UWI-DP-Ot 
P. 

73.4 SD-NUI-DP-Oll
P.4

-- 24.7 SD-EI-P-Ot1
P. 

C)

I)

.)

.)

.)

.

a-

I

1

j., --.:
I I-

I , .

II
i



SITE SUBSYSTEM
PARAMETER: THICKNESS ()

I)

FORMATION

CRlANDE ROIWE

GRANDE- RONDE

GRANDE RONDE

) CRANDE RONDE

) CRANDE RONDE

) CRANDE RONDE

CRANDE RONDE

-.FLOW OR
MEnEER OR SEGUENCE SEDIMENT

SCHUANA - VnTANUM
ENTADLATURE

ECHUANA - I1UTANUM -
OASAL
COLONNADE

SCHWANA UnTANU
FLOUsOTToM

SCHWANA UMTANUff
TOTAL FLOW

SCH"ANA UTANUM
FLOUTOP

SCHUANA UnTANUn
ENTABLATURE

6CHWANA UMTANUn
OASAL
COLONNADE

SCHUANA UnTANUM
FLOuSOTTOI

SCHUANA UMTANUI
TOTAL FLOW

SCHUANIA UNTANUM
FLOUTOP

SCHUANA UBTANUh
ENTABLATURE

SCHWANA UVTANU
NASAL
COLONNADE

SCHUANA UMITANUM
FLOwsOTTOn

SCHWANA UKTANUM
TOTAL FLOW

SCHUANA UITANUhI
FLOUTOP

UELL

tc-S

DC-8

ID

I I

i

I

I
i .
. P

i

I - -

I

i P

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE ROrDE

Dc-s

DC-12

DC-12

DC-I2

DC-12

DC-12

DC-14

DC-14

oC-14

DC-14

DC-14

DC-Is

DC-IS

LOCATION

N46-28-47
Ml 19-23-13

N46-28-47
u119-23-13

N46-28-47
HI 19-23-13

N44-29-04
U119-32-28

46-28-04
u119-32-20

N46-28-04
U119-32-29

N46-2s-04
WI119-32-28

N46-28-04
4119-32-28

N46-40-16
Ml419-27-31

N46-40-16
W119-27-31

N46-40-16
u119-27-31

N46-40-16
u119-27-31

N46-40-16
US119-27-31

N46-23-45
4119-16-13

N46-23-45
4119-t6-13

_I

CHECKED Y: 2 _ bATE:
GA BY: -t . DATE: ta 2zf'l

DEPTH THICKNESS SURCE

42. 1 D-SW1-DP-011
P.'

4 9 -D-Eut-DP-01l
p.'

o sD-NUl-DP-Ott
P.'

71.9 SD-NUI-DP-0

16.2 SD-IUI-op-011
P.6

51. 7 SD-0wI-DP-OI
P.'

3.7 SD-lWi-Op-OIl
P.'

0.4 SO-0Ut-DP-011
P. &

39. 4 8D-tl-DP-OlI
P. &

19. D-lWI-DP-O11
P.4

1. an-loIJ-oP-0l1
P.6

2. * SD-NWI-DP -O1
P. &

.4 ID-BW1-DP-01l
P.6

79. 3. 6D-lUt-OP-O1
P.'F

S ~32.9 SD-NUI-DP-O1
p.

)

�L) .�

21

1.

21:

)

I

)

)

-J

)

-J



-}

I
SITE SUBSYSTEM
PARAMETERf THICKNESS (a)

FORMATION

GRANDE RIDE

CRANDE RONDE

CRANDE RNDE

CRANDE RONDE

CRANDE RONDE

GRANDE ROtIDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

CRANDE RDNDE

GRANDE RONDE

CRANDE RONDE

IEMBER OR SEOUENC

6CHWANA

SCHUANA

SCHUANA

SCHWANA

6CHWANA

SCHUANA

SCHUANA

SCHUANA

SCHUANA

SCHWANA

SCHUANA

SCHWANA

SCHWANA

ECHUANA

SCHUJANA

FLOW OR
:E 6EDI ENT

UMTANUM
ENTABLATURE

UMTANUM
BASAL
COLONNADE

UMTANUM
FLOUDOTTON

"ITANUM
TOTAL FLOW

L"TANUM
FLOUTOP

UITANUM
ENTABLATURE

UMTANUM
8ASAL
COLONNADE

U1TANUKt
FLOWBOTTOM

UnTANUn
TOTAL FLOW

uMrTANU
FLOWTOP

UnTANUn
ENTABLATURE

UNTANUM
DASAL
COLONADE

UMTANUM
FLOWBOTTIDM

UMTANUH
TOTAL FLOW

UMTANUM
FLOUTOP

UELL ID

DC-IS

DC-IS

DC-S

DDH-3

0014-3

IDDH-3

DDH-3

001-3

DN-4

D)H-4

DH-4

DH-4

OH-4

DH-5

DN-S

LOCATION

N46-23-45
u119-16-13

N46-23-45
Ut 19-16-13

N46-23-45
W119-f&-13

N46-21-19
WI119-23-27

N46-21-19
W*119-23-27

N46-21-19
U 19-23-27

N46-21-19
M 19-23-27

N46-21-19
Ml119-23-27

N 4-45-33
WI19-21-42

k46-45-33
Wt19-21-42

N44-45-33
U 19-21-42

N46-45-33
WI 19-21-42

N46-45-33
u119-21-42

N46-45-17
1119-49-43

N46-45-17
WI119-49-43

I

CHECKED BY: DATE: Ltff7=
OA DY: .Ld. DATE: -29

DEPTH THICKNESS KOURCE

42. 4 GD-uWI-DP-Ol1
P.'

2.9 SD-UWlU-OP-OI -
P.'

0.2 UO-BWI-DP-O11
P.'

96.9 *D-IWI-DP-0l
P.'

28.7 ED-DUI-DP-Otl
P. 4

36.9 D-IUI-DP-011
P. a

21.3 sD-EWU-DP-O11
P.4

o SD-uWI-OP-Oji
P.6

40. S D-cu1-OP-o11
P. A

13. 1 5D-oI-OP-Ol
P.6

24.6 SD-EUI-DP-o01
P.6

2.2 6D-3UI-DP-011
P. a

0.6 60-ewt-uP-Oh1
P. a

64.0 SD-BU-DP-O11
P. &

9. 80-WI-Op-otl
P. &

)

.)

)

)

)

i .
, 1
1 -

I .

i .;, -

i
ii
I

I



. . . .I .. I - .

SITE SUBSYSTEl
PARAMETER: THICKNESS tm)

FORATION

ORANDE RONDE

CRANDE RNDE

I CRNDE ROWE

CRANDE RONDE

I CRANDE RONDE

ORANDE RONDE

I GRANDE RONOE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

CRANDE RONDE

MEMDER n SEGUENCE

ECHUANA

SCHWANA

SCHWANA

CCHWANA

SCHWANA

SCHWANA

SCHWANA

SCHWANA

SCHWANA

SCUWANA

SCHWANA

SCHUANA

SCHWANA

8CHANA

SCHWANA

FLOW OR
SEDIMENT

UNTANUN
ENTABLATURE

- JNTANUM -
BASAL
COLONNADE

UHTANM
FLOWBOTTOH

UMTANUN
TOTAL FLOU

UnTANUI
FLOWTOP

UMTANM
ENTABLATURE

UHrrANL
BASAL
COLO#JNADE

UMTANUN
FLOU8OTTOM

IMTANUM
TOTAL FLOW

UMTANUM
FLOWTOP

ENTABLATURE

LISAMhSASAL
COLONNADE

UMTAN
FLOWBOTTOII

UITANtI
TOTAL FLOU

UMTAUM
FLOUTOP

UELL ID

DH-3

NH-5

OH-S

RRL-2

RRL-2

RRL-2

RRL-2

RRL-2

RRL-6

RRL-6

RRL-6

RRL-&

RRL-6

RRL-14

RRL-14

LOCATION

N44-45-17
119-49-43

N46-45-17
U119-49-43

N44-45-17
U119-49-43

N44U-32-55
4119-39-39

N46-32-5!
W1I29-39-38

N46-32-55
WI 19-39-38

N46-32-55
U119-39-38

N46-32-55
W1 14-39-39

N46-31-59
U119-40-47

N46-31-59
Ut19-40-47

N46-31-59-
Ui19-40-47

N44-31-59
1419-40-47

N44-31-59
WI 19-40-47

N44-33-1S
1119-41-20

N44-33-19
U119-41-20

__

CHECKED Y: . DATE:
OA*IY: EY DATE: O

DEPTH THICKNESS SOURCE

49.1 al)-UWl-DP-aI1
P. 

5 - D-8WI-DP-Ol -
P.'

0.3 8D-EI-DP-011

70. 7 6D-DWI-DP-O11
P.?'

45 1 6D- WI-OP-Oll
P. 7

21.9 SD-EWI-DP-OII
P.7

3.4 8D-EUI-OP-O11
P. 7

)

2)

I IJI'

2)

0. 3

70.3

29. 5

35. 4

. 4

a

6O. 5

20. 9

SD-EWI-DP-O11
P.7

SD-EWt-OP-O1l
P. 7

SD-EWI-DP-Ot
P. 7

so-mul-ep-ol I
P.?7

SD-EWI-DP-OlI
P.7

6D-RWI-liP-Olt
P.7

D-swI-oP-O1 I
P.7

CD-8WI-DP-01 I
P.7

GRANDE

CRANDE

CRANDE

RONDE

RONDE

RONDE



I1I
SITE SUBSYSTEM
PARAMETER: THICKNESS (a)

FORMATION

ORANDE ROJDE

CRANDE RONDE

ORANDE RONDE

ORANDE RONDE

ORANDE RONDE

CRANDE RONDE

GRANDE ONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RW*DE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

MEMBER OR

SCHWANA

SCHUANA

6CHUANA

SCHUANA

SCHUANA

6CHUANA

6CHWANA

SCHWANA

SCHWANA

FLOW OR
SEOUENCE SEDIMENT

UTANU
ENTABLATURE

- ITANUH
USAM
COLONNADE

URTANUM
FLOW5OTTON

UNTANUI
TOTAL FLOW

UMTANU
FLOUTOP

UMTANUh
TOTAL DENSE
INTERIOR

UNTANUI
TOTAL FLOW

UHTAMM
FLOuTOP

UNTAMNU
TOTAL ENSE
INTERIOR

ILUFFS McCOY
CANYON
TOTAL FLOW

ILFFS MCCOY
CANYON
TOTAL FLOW

ILUFFS McCoY
CANYON
TOTAL FLOU

ILUFFS MCCoY
CANYON
TOTAL FLOW

NELL ID

RSL-14

RRL-14

RRL-14

DC-3

DC-3

DC-3

R6H-I

PSH-I

R954-I

DC-4

RRL-2

LOCATION

N46-33-18
U119-41-20

N4&-33-1U
US19-41-20

N4b-33-lE
Mt 19-41-20

N46-33-39
U119-36-16

N4&-33-39
U119-36-tE

N4-33-39
U119-36-18

N46-26-30
U119-4-23

N46-26-30
M1t19-44-23

N46-26-30
1 19-44-23

N46-34-35
U119-39-53

N46-32-55
U11-39-39

N4-31-59
U119-40-47

N46-33-10
U1119-41-20

CHECKED Y:
QA Y:

DEPTH

DATE:
DATE I 2.8a:

THICKNESS 60USCE

34. 4 P.-Et -CP-OII

4.4 so-sUl-~p-O11
P. 7

0.4 D-EUI-DP-O1I
P. 7

7. 1 SD-EWI-DP-Ot
P. 7

19.9 SD-DUI-oP-Otl
P. 7

47.2 SD-6WI-p-0Il
P. 7

44. SD-EWI-DP-OI
P. 7

13.4 SD-EUI-OP-O1t
P. 7

51.2 SD-UWI-DP-Otl
P. 7

,)

. )
. .

)

)

)

')

.)

.)

SENTINEL I

SENTINEL 

43. SD-TWI-OP-Olt
P.24

40.2 6D-OWI-DP-Olt
P. 24

_ if

42. 5 D-IWI-DP-Ott
P.24

45.0 SD-NW-OP-OII
P.24

6ENTINEL I

SENTINEL I RRL-14

i



.}

SITE SUSSYSTEM
PARAMETER: THICKNESS ()

- - FLOW OR
MEMBER OR SEQUENCE SEDIMENT WELL IDFORMATION

ORANDE RONDE

G ORANDE RONDE

GRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

SENTINEL OLUtFS

6ENTINEL ULUFFS

SENTINEL LUFFS

SENTINEL MLUFFS

SENTINEL LUFFS

SENTINEL LUFFS

SENTINEL LUFFS

SENTINEL LUFFS

SENTINEL LUFFS

SENTINEL LUFFS

SENTINEL LUFFS

NcCoY SENTINEL OAP
CANYON
TOTAL FLOW

MccoY - EMERSON NIPPLE
CANYON
TOTAL FLOW

McCOY DC-4
CANYON
FLOUTOP

McCoY RRL-2
CANYON
FLOWTOP

McCoY RRL-b
CANYON
FLOUTOP

McCoY CANYON RRL-14

McCoY SENTINEL CAP
CANYON
FLOUTOP

MCCOY EMERSON NIPPLE
CANYON
FLOUTOG

MCCOY DC-4
CANYON
ENTABLATURE

MCCoY RRL-2
CANYON
ENTADLATWE

McCoY RRL-6
CANYON
ENTALATURE

LOCATION

N4-34-35 -
NI t9-39-53

N4U-32-SS -
UI 19-39-38

N46-31-59 -
19-40-47

N46-33-1S -
19-41-20

N46-34-35 -
NI 19-39-53

N44-32-55 -
Nl 19-39-38

N4-31-59 -
Wi 19-40-47

)

CHECKED Y: D DATE:
(LA Y: -if DATE -: t '

DEPTH THICKNESS SOURCE

73.2 "D-UI-DP-Ol * _-
P.24

1.0 SD-But-UP-Ot I1t

10. I sD-UI-OP-O1 1
P.-4 -

* 4 GD-iuI-OP-O11
P.24 i

12.0 SD-UNI-DP-OII
P.24

11.7

10. 1

20. 1

4. 1

25.3

t4.2

SD-
P.:

SD-
P.S
GO-
F. I

fD-
P. l
SD-
P. 

*Uwi-DP-OII
14

-1wt-DP-OI1
24

-OuI-DP-OI £
24

-Ut4I-DP-O11
Z4

*DUI-DP-01 I
24

i

I

J

I



)

SITE SUBSYSTEM
PARAMETER: THICKNESS

FORMATION

ORANDE RONDE

I RANDE RONDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDE

GRANDE RONDE

CRANDE RODE

ORANDE RONDE

CRANDE RONDE

41-

FLOW OR - -
MEMBER OR SEQECE BEDIMENT WELL ID

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

McCoy RRL-14
CANYON
ENTABLATURE

McCoY SENTINEL
CANYON

-ENTABLATURE

McCoY EMERSON 
CANYON
ENTABLATURE

McCoY DC-4
CANYON
BASAL
COLONNADE

MCCOY RRL-2
CANYON
BASAL
COLONNlADE

McCoY RRL-6
CANYON
BASAL
COLONNADE

McCoY RRL-14
CANYON
BASAL
COLONNADE

McCoY SENTINEL
CANYON
BASAL
COLONNADE

OAP

kIPPLE

CAP

NIPPLE

LOCATION

N4-33-16
I 19-41-20

N4-34-35
t 19-39-S3

N44-32-55
11119-39-30

N46-31-59
Mt 19-40-47

N46-33-16
11119-41-20

25.0

u&. &

35. 4

9.4

L 1

9.3

E 2

la. 9

S.5

6D-BWI-OP-Ol 1
P.24

6D-lUI-oP-Ot t
P.24

P.24

SD-EUI-DP-OI
P.24

SD-BIWt-P-Otl
P.24

0D-BWI-OP-Ot t
P.24

ED-eUI-OP-Ot t
P.24

ED-BUI-DP-Ot t
P.24

sD-BUI-oP-Ott
P.24

..

.)

7)

I.

* CHECKED Y: S DATE: f -
OA Y: DATE: 4 :- qi

DEPTH THICKNESS SOURCE
;

I.:'.. 

I''

I -i

i
f

iI
I
I MCCOY

CANYON
OASAL
COLoNNADE

EMERSON I



1. .. ... .1 -

SITE SUBSYSTEM
PARAMETER: THICKNESS ) CHECKED BY: . ei J DATE:

GA BY: /V DATE

FORtATION

CRANDE RONDE)

GRANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE ROHDE

CRANDE RONDE

CRANDE RONDE

CRANDE ROtDE

CRANDE RONDE

CRANDE RONDE

GRANDE ROtDE

GRANDE RONDE

)

CRANDE RONDE

MEn8ER OR SEQUENCE

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFF6

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

FLOW OR
SEDIMENT

McCoy
CANYON
FLOW8OTTON

CANYON
FLOUDOTTOI

CANYON
FLOU8OTTOIt

MCCoY
CANYON
FLOWOTTO

McCoy
CANYON
FLOW8OTTOIt

McCoY
CANYON
FLOUBOTTOn

COHASSETT
TOTAL FLOU

COHASETT
TOTAL FLOW

COHASSETT
TOTAL FLOW

COHASSETT
TOTAL FLOW

COHASSETT
TOTAL FLOW

COHASETT
TOTAL FLOW

C01IASSETT
TOTAL FLOW

COHASSETT
TOTAL FLOW

WELL 10

DC-4

RRL-2

RRL-6

RRL-14

LOCATION DEPTH

N4-34-35 -
U119-39-53

N46-32-55 -
U119-39-38

N46-31-59 -
W119-40-47

N4-33-18 -
Ul119-41-20

THICKNESS

0

2. 4

SOURCE I I

0

0

SENTINEL CAP 7.6

EMERSON NIPPLE 0

SD-BUI-DP-OIl
P 24

SD-EUI-DP-Ol1
F.24

SD-BUI -DP-OlI
P.24

SD-IWI-OP-Oll
P.24

6D-BWI-DP-011
F.24

SD-BUI-DP-Ol1
P.24

SD-EWI-DP-OII1
P. 32

50-5141-OP-Cl 1
P.32

CD-EWI-DP-011
P.32

SD-BWI-OP-OI1
P.32

SD-W I-OP-Cl 1
P.32

8D-BWI-OP-CII
P.32

sD-BWI-OP-Ol I
F.32

s-BUI-OP-OIl
P.32

.1)

)

a. .)

j

I

:F.-

,q,
I-.

I

DC-2

DC-4

DC-&

DC-S

-OC-12

OC-14

oc-Is

DDH-3

N4&-34-17
WI119-31-04

646-34-35
WI119-39-53

N46-35-14
119-23-46

N4-28-47
11119-23-13

N46-29-04
u119-32-28

N44-40-16
1119-27-31

N46-23-45
U119-16-13

N46-21-19
U1S19-23-27

E4. 4

a1. 1

72.2

58.2

67.9

78.9

46.9

50. 0
,;1



SITE SUBSYSTEM
PARAMETER: THICKNESS (a$

)
CHECKED Y: -5P DATE: - -

GA BY: } DATE: /

FORMATION

RANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

GRANDE RONDE

GRANDE AONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

FLOU OR
SEDIMENT IELL IDHMEER OR SEOUENCE

SENTINEL LUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFF6

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL LUFFS

SENTINEL BLUFFS

SENTINEL BLFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

COHUSSETT
TOTAL FLIU

COHASSETT
TOTAL FLOW

COHASSETT
TOTAL FLOU

COHASSETT
TOTAL FLOW

COHASGETT
TOTAL FLOW

COHASETT
TOTAL FLOU

COHASSETT
TOTAL FLOW

COHASSETT
TOTAL FLOW

COHASSETT
TOTAL FLOW

COHASSETT
FLOWTOP

COHASSETT
FLOuTOP

COHASSETT
FLOwTOP

COHA6SETT
FLOUTOP

COHASSETT
FLOWTOP

COHAS6ETT
FLOWTOP

COHASSETT
FLOWTOP

COHASSETT
FLOUToP

DH -4

DIIf-

RRL-2

RRL-A

QRL-14

OC-3

R834-1

SENTINEL GAP

ENER60N NIPPLE

DC-2

DC-4

DC-6

DC-2

DC-t2

DC-t4

DC-IS

DDH-3

LOCATION

N4&-43-33
5119-21-42

N4&-45-17
119-49-43

N4-32-S5
U119-39-38

N4&-31-59
U119-40-47

N4U-33-18
Ml119-41-20

N4&-33-39
W119-36-1S

N4&-26-30
U119-46-23

N4&-34-17
5119-31-04

N44-34-35
U119-39-53

N4&-35-14
19-23-46

N4&-20-47
W1519-23-13

N4&-28-04
WI 19-32-28

N46-40-1&
WI19-27-31

N4-23-45
U119-16-13

N4&-21-19
W1I19-23-27

DEPTH THICKNESS

78.3

71.3

79.9

74.7

72.9

O. U

67.7

74.4

7. 5

4. I

6. 1

'.7

12.2

10.9

16.2

S. 

10. 4

SOURCE

SD-BUI-DP-01
P.32

SD-BUI-DP-01
P.32

6D-6UI-DP-Otl
P.32

SD-GUI-DP-Olt
P.32

SD-OUI-DP-OII
P.32

SD-EUI-DP-01
P.32

6D-DWI-DP-O1t
P.32

6D-UWt-DP-01
P.32

BD-BUI-DP-OI I
P.32

SD-BWI-DP-O11
P.32

6D-UI-DP-OI1
P.32

6D-EUI-DP-Ot
P.32

SD-BWIU-DP-Olt
P.32

SD-BUI-DP-011
P.32

SD-BWI-DP-Ol1
P.32

SD-BWI-DP-01
P.32

SD-EWI-oP-Olt
P.32

r) i

. , r

'I i

j

)

i

)



)

CHECKED Y: . DATE:'Lo-tau 4 - *
GA Y: DATE: ia -2 - ).-

SITE SUBSYSTEM
PARAMETER: THICKNESS a

..

S 

I

FORMATION

CRANDE RNDE

RAND RNDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RDNDE

ORANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RUNDE

GRANDE RONDE

GRANDE RONDE

ORANDE KONDE

CRANDE RW4DE

GRANDE RONDE

GRANOE RODE

CRANDE RONDE

GRANDE RONDE

MEMOER OR SEGUENCI

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL ULUFFS

SENTINEL OLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLIFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

FLOW R
E SEDIMENT

COHASSETT
FLOWTOP

COHASSETT
FLOWTOP

COHASSETT
FLOWTOP

COHASSETT
FLOW TOP

COHASSETT
FLOTOP

COHASSETT
FLOWTOP

COHASSETT
FLOUTOP

COHASSETT
FLOWTOP

COHASSETT
FLOWTOP

COUASSETT
ENTABLATURE

COHASSETT
ENTABLATURE

COHASSETT
ENTABLATURE

COHASSETT
ENTABLATURE

COHASSETT
ENTABLATURE

COHASSETT
ENTABLATURE

COHAS5ETT
ENTABLATURE

COHASSETT
ENTABLATURE

THICKNESS SOURCEUELL ID

OH-4

OH-S

*RRL-2

RRL-4

RRL-14

DC-3

RSH4-1

SENTINEL CAP

EMERSON NIPPLE

DC-2

OC-4

DC-&

DC-S

oC-12

aC-I4

DC-15

D14-3

LOCATION DEPTH

N46-45-33
Mt 19-21-42

N46-45-17
U119-49-43

N46-32-SS
.119-39-38

N46-31-59
WI 19-40-47

N4&-33-tS
WI 19-41-20

N46-33-39
1l 19-3S-IS

N46-26-30
Ut 19-4-23

N4&-34-17
W119-31-04

N46-34-35
.119-39-53

W46-35-14
WI I9-23-46

N46-22-47
U119-23-13

N46-28-04
WI 19-32-ES

N46-40-t6
Ut119-27-3t

N46-23-45
U tq-16-13

N46-21-19
U119-23-27

25.4

_ I 1 10.4

5.2

-- ~~9.0

10.4

.2

9. 

_- 10.1

10. 1

70. 7

64.4

-_ 37.2

32.7

__ 34.0

r- 49.1

37.2

__ 2. 4

D-BWI-OP-Ott-
P.32

D-BWI-GP-Otl-
P.32

6D-EWI-OP-01 1
P.32

.sDEUIlDPQOIIP.32

SD-EWI-OP-Otl
P.32

SD-BWI-DP-OIt
P.32

W -EWI-DP-O11
P.32

SD- WI-oP-Oll
P.32

SD-UI-DP-O11
P.32

SD-BWI-DP-011
P.32

SD-EUI-DP-O11
P.32

SD-oDUI-DP-O1
P.32

SD-EWI-OP- 1
P.32

SD-UUI-DP-01 I
F.32

6D-EWI-DP-OI I
P. 32

SD-EUI-OP-01 1
P.32

P.32

)

....

.)

.1

..

.)

..p

Y.I..-0 .,

I'. . .
1 :�%c '.

I'f
I'...
1. .� �. �,.

.1.1.;;'

I.

I



?

SITE SUB8YSTEH
PARAMETER: THICltNES8 to)

E. .

. q

.P. 

..

CHECKED Y: s DATE: ALfif-
GA Y: DTE: - I

ji FOR1ATION

ORANDE RONDE

GRANDE RONDE

CRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

: CRANDE RONDE

CRANDE RONDE

ORANDE RNDE

CRANDE RONDE

GRANDE RONDE

FLOW OR
SEDIENT WELL DMEMBER O SEOUENCI

SENTINEL OLUFFS

SENTINEL OLUFFS

SENTINEL OLUFFS -

SENTINEL LUFfS

SENTINEL SLWFS

SENTINEL CLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL OLUFFS

CON4ASSETT
ENTASLATURE

COHA56ETT
ENTABLATURE

'CIAGASETT
ENTASLATURE

COHASSETT
ENTABLATURE

COHAS6ETT
ENTAGLATURE

COHASSETT
DENSE
INTERIOR

COHASSETT
DENSE
INTERIOR

COHASSETT

COHASSETT

COI4ASSETT
OASAL
COLONNADE

COHASSETT
BASAL
COLONNADE

C04IASSETT
NASAL
COLONNADE

COHLASSETT
BASAL
COLONNADE

11-4

Oh-S

RRL-2

RRL-6

RRL-14

OC-3

R5)-I

LOCATION DEPTH

N46-45-33 -
W119-21-42

N46-45-17 -
*119-49-43

N46-32-55 --
U119-39-3S

U46-31-59 -
1 9-40-47

N46-33-1S -
U119-41-20

N46-33-39 -
U119-36-13

N46-26-30 -
WI119-46-23

THICKNESS SOURCE

39.6 D-BUI-DP-OlI
P.32

48.0 6D-RW-DP-Ott
P.32

17. 9 SD-I 41-OP-O I
P.32

54.3 SD-DW-DP-Oll
P 32

53.3 UD-UUI-aP-O11
P.32

72.5 an-oUI-w-O1l
P.3

55.9 SD-uI-DP-OII
P.32

57.6 6D-EUI-oP-Ol
P.32

40.4 SD- lWI-vP-OS
F.32

7.6 SD-DwI-DP-Otl
P. 32

10.4 6D-Ul-DP-Ott
P.32

27.9 UD-IWI-OP-Oll
P. 32

7.3 6D-EUI-DP-OIl
P.32

,

i

)

... '3 '

')'

. . .

,.)

.)

)..i

'

SENTINEL AP

MERSON NIPPLE

DC-2

DC-4

DC-&

DC-S

N44-34-17
W119-31-04

N46-34-35
W 19-39-53

N46-35-14
U119-23-46

N46-28-47
1*19-23-13

CRANDE RONDE

CRANDE RONDE

SENTINEL LUFFS

SENTINEL LUFFS

.J



I
SITE 3UESYSTEM
PARAMETER: TICKNESS to) CHECKED Y: sp DATE: laZ:2L-0

GA Y: DATE: .t-2q-,s/

FLO OR
MEMDER OR SEQUENCE SEDIMENT

I

i

I
I

I

FORMATION

CRANDE RONDE

) GRANDE RONDE

CRANDE RONDE

CRANDE RONDE

j ORANDE RONOE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDE

G CRANDE RONDE

SENTINEL LUFFS

SENTINEL LUFFS

SENTINEL BLUFFS

*SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL RLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL CLUFFS

SENTINEL DLUFFS

SENTINEL ELUFFS

COHASSETT
OASAL
COLONNADE

COHASSETT
TASAL
COLONNADE

COIJASSETT
SASAL
COLONADE

COHASSETT
OASAL
COLONNADE

COHASSETT
BASAL-
COLONNAOE

COHASSETT
NASAL
COLONNADE

COHASSETT
OASAL
COLONNADE

COHASSETT
NASAL
COLONNADE

COHASSETT
8ASAL
COLONNADE

COHASSETT
OASAL
COLONNADE

COHASSETT
EASAL
COLONNADE

WELL ID

OC-12

OC-14

DC-iS

OH-4

DH-5

RRL-2

RRL-6

RRL-14

SENTINEL CAP

EMERSON NIPPLE

LOCATION OEPTH

N46-28-04 -
WI 19-32-28

N4&-40-1 _
I T9-27-31

N46-23-45 _
W119-1&-13

N46-21-19 -
1119-23-27

N46-45-33 -
WI 19-21-42

U46-45-17 -
WI19-49-43

N46-32-55 -
WI19-39-38

N46-31-59 -
U119-40-47

N46-33-1 -
WI19-41-20

THICKNEGS

21.0

13. 4

4.0

11.3

12.5

12.2

1i.Ua

13.1

B..

&.7

6. I

SOURCE

SD-BUI-DP-OlI
P.32

SD-NWI-OP-OIl
P.32

SO-6UI-DP-OI
P.32

SD-EU1-09-011
P.22

6D-BUI-OP-Ol I
P.32

SD-UI-DP-OI I
P.32

SD-EUI- W -Olt
P.32

ED-NUI-P-01
P.32

SD-NWI-DP-OtI
P.32

SD-EUI-DP-Ot1
P.32

SD-OwI-DP-OII
P.32

I

)
I

I ;

-I

)3



I
SITE SU3SYSTEI
PARAMETER TCKNESS t CHECKED Y: -. ' DATE: La-m-( 

GA Y: J97 . DATE: l It'/

S

FORMATION

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE ROtDE

GRANDE RONDE

GRANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDE

GRANDE RONDE

FLO OR
lnErBER OR SEGUENCE SEDIMENT

SENTINEL LUFFS COHASSETT
FLOUMOTTON

SENTINEL BLUFFS COHASSETT
FLOWUOTTON

SENTINEL BLUFFS COHASSETT
FLOWBOTTOM,

SENTINEL BLUFFS - COHASSETT
FLOWBOTTON

SENTINEL LUFFS COHASSETT
FLOWBOTTOn

SENTINEL BLUFFS COUASSETT
FLOUWOTTOM

SENTINEL BLUFFS COHASSETT
FLOUWOTTON

SENTINEL BLUFFS CONASSETT
FLOUWOTTOM

SENTINEL BLUFFS COHASSET
FLOwsOTTOn

SENTINEL BLUFFS COHASSETT
FLOUOTTOM

SENTINEL BLUFFS COHASSETT
FLOWBOTTOM

SENTINEL BLUFFS COHASssET
FLOUWOTTOM

SENTINEL BLUFFS COHASSETT
FLOWBOTTON

SENTINEL BLUFFS COHASSETT
fLOUWOTTOI

SENTINEL BLUFFS COUASSETT
FLOuDOTTOI

SENTINEL BLUFFS ROCKY
COULEE
TOTAL FLOW

WELL II

OC-2

DC-4

DC-E

DC-12

DC-14

DC-1S

DDH-3

PO-4

ON-S

RRL-2

RRL-4

RRL-14

SENTINEL AP

EMERSON NIPPLE

DC-4

LOCATION DEPTH

N46-34-17 --
l 119-31-04

N46-34-3S -
l 119-39-53

N44-35-14 -
u1 19-23-46

N44-2s-47 -
Utt19-23-13

N46-28-04 -
M119-32-28

N4U-40-1 --
Ut1t9-27-31

N46-23-4S -
ut 19-16-13

N46-21-19 -
W 19-23-27

N44-45-33 -
Mt 19-21-42

N146-45-17 -
WI 19-49-43

1146-32-53 -
W 19-39-38

N4-31-59 -
I 19-40-47

N46-33-18 -
1*119-4t-20

THICKNESS

0

0

0. 5

0

0

0.3

0.3

0

0.

0

0

0.3

0.3

0

0

SOURCE

SD-UI-DP-011 
P. 2

*D-BUI-DP-01 1
P.32

SD-sUl-DP-O t
P.32

sD-DUI-DP-O t
P. 32

SD-UI-DP-Ot t
P.32

SD-EUI-DP-01 t
P.32

SD-BUI-DP-011
P. 32

OD-a1d-oP-011
P.32

UD-DUI-DP-01 t
P.32

ED-EUI-MP-01 I
P.32

SD-BUI-vP-01 I
P.32

60-DUI-aP-Ol t
P.32

6D-BEt-OP-0 t
P.32

sD-IuI-DP-0l 1
P. 32

ED-BwI-DP-O It
P. 32

SD-ewt-DP-Ot t
P.49

I' ; ..
! !

;I '

N46-34-35
1*119-39-53

52.4



i 1)

SITE SUBSYSTEM
PARAMETER: THICKNESS (ml CHECKED BY: LP DATE: I -

GA Y: DATE: ie - -yV- 

FORMATION

CRANDE RONDE

) ORANDE RONDE

CRANDE RONDE

ORANDE RONDE

| GRANDE RONDE

CIRANDE RONDE

CRANDE RONDE

GRANDE RONDE

RANDE RONDE

CRANDE RONDE

CRANDE RONDE

MEHER OR SEQUENCE

SENTINEL LUFFS

FLOW OR
SEDIMENT WELL ID

ROCKY RRL-2
COULEE
TOTAL FLOW

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SL WFS

BLUFFS

BLUFFS

BLUFFS

BLUFFB

BLUFFS

BLUFFS

SLUFFS

BLUFFS

BLUFFS

ROCKY
COULEE
TOTAL FLOW

ROCKY
COULEE
TOTAL FLOW

-ROCKY
COULEE
TOTAL FLOW

ROCKY
COULEE
TOTAL FLOW

ROCKY
COULEE
FLOWTOP

ROCKY
COULEE
FLOWTOP

ROCKY
COULEE
FLOWTOP

ROCKY
COULEE
FLOWTOP

ROCKY
COULEE
FLOWTOP

ROCKY
COULEE
ENTARLATURE

RRL-6

RRL-14

SENTINEL OAP

EMERSON NIPPLE

DC-4

RRL-2

RRL-14

SENTINEL CAP

EMERSON NIPPLE

OC-4

LOCATION DEPTH

N46-32-5S -
i 19-39-39

N46-31-57 -
WI 9-40-47

N46-33-t8 -
119-41-20

at.O

THICKNESS SOURCE

N46-34-35
WI 19-39-53

N46-32-55
119-39-38

N46-33-1U
119-41-20

51.4

54.9

$I.a

47.9

24.7

5.2

24. 4

14.0

10.1

20.1

CD-EI 4-DP-DttI
P.49

ED-BUt-DP -01t
P.49

.
SD-UlI-DP-Ol1
P.49

GD-SWI-DP-Olt
F.49

SD-3WI-DP-01 I
P.49

SD-UwI-DP-Otl
P.49

SD-BWI-OP-Olt
P.49

BO-EUI-OP-Otl
P.49

S0-EUI-VP-o0l1
P.49

6D-EWI-DP-Ol I
P.49

6D-6wi-DP-ot a
P.49

I .)

I. !

) .

-I

N46-34-35
WI 19-39-53



SITE SUBSYSTEM
PARA1ETER: THICKNESS (a)

FORMATION MEMBER OR EOUEN

CRANDE RONDE SENTINEL LUFFS

GRANDE RONE SENTINEL BLUFFS

GRANdDE RONlDE SENTINEL BLUFFS

CRANDE RONDE SENTINEL BLUFFS

CRANDE RONDE SENTINEL BLUFFS

GRANDE RONDE SENTINEL LUFFS

GRANDE RONDE SENTINEL BLUFFS

CRANDE RONDE SENTINEL BLUFFS

CRANDE RONDE SENTINEL BLUFFS

FLOW OR
CE SEDIMENT

ROCKY
COULEE
ENTABLATURE

ROCKY
COULEE
ENTABLATURE

ROCKY
COULEE
ENTABLATURE

ROCKY
COULEE
ENTABLATURE

ROCKY
COLEE
ENTABLATURE

ROCKY
COLEE
NASAL
COLONNADE

ROCKY
COULEE
NASAL
COLONIADE

ROCKY
COULEE
NASAL
COLOtNADE

ROCKY
COULEE
EASAL
COLONNADE

CHECKED BY:
GA Y:

DEPTHWELL ID

RRL-2

RRL-6

RRL-14

SENTINEL CAP

EMERSON NIPPLE

DC-4

RRL-2

RRL-6

RRL-14

LOCATION

N4-32-55
U119-39-38

N46-31-59
1* 119-40-47

N46-33-1U
WI119-41-20

N4-34-35
Mt 19-39-53

N4&-32-55
WI 9-39-38

N4&-31-59
WI*19-40-47

144-33-18
U119-41-20

DATE: L gI
DATE: A- 3

THICKNESS SOURCE

4t.9 SD-PUI-DP-Ott
P.49

39.4 S6D-U1-oP-Otl
P.49

24. 1 so-BUI-oP-Oll
-P. 49

25.9 SD-BUI-DP-Ott
P.49

29. 9 6D-EUI-DP-Olt
P.49

7.0 6D-EUI-oP-Oll
P.49

4. 7 SD-BUI-OP-O1
P.49

6.6 V8D-BUI-oP-Oll
P.49

4.4 sD-BUI-DP-Olt
P.49

It.

. I I

: i,

* )

,.0
._ .

' tD.,

;)

.)

)

I



)
SITE SUC SYSTEM
PARAMETER: THICKNESS l) CHECKED Y, S ATE: -

GA BY: DATE:

FLOW OR
MEFER OR SEQUENCE BEDIlENT WELL DFoRnATION

CRANDE RONDE

CRANDE RONDE

CRANDE RONDE

GRANDE RONDIE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

GRANDE RONDE

CRANDE RONDE

GRANDE RONDE

CRANDE RONDE

LOCATION DEPTH THICKNESS SOURCE

SENTINEL LUWFS

SENTINEL LUFFS

SENTINEL LUFFS

SENTINEL LUFFS

SENTINEL DLUFFS

SENTINEL BLUFFS

SENTINEL BLLFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL BLUFFS

SENTINEL LUFFS

ROCKY
COULEE
BASAL
COLONNADE

ROCKY
COULEE
BASAL
COLONNADE

ROCKY
COULEE
FLOUWOTTOM

ROCKY
COULEE
FLOtOTTOn

ROCKY
COULEE
FLOwBOTTOn

ROCKY
COULEE
FLOWcOTTOn

ROCKY
COULEE
FLOWCOTTOM

ROCKY
COULEE
FLOWBOTTOZI

SENTINEL CAP

EMERSON NIPPLE

DC-4

RRL-2

RRL-&

RRL-14

SENTINEL CAP

EMERSON NIPPLE

OC-12

DC-12

DC-12

DC-12

N44-34-33
U 119-39-53

N46-32-s5
ut119-39-38

N46-31-S9
119-40-47

N4&-33-le
W 19-41-20

N4&-29-04
W 19-32-38

N46-28-04
I 19-32-38

N46-2s-04
t 19-32-39

N46-28-04
W119-32-30

11.9 oD-EUI-DP-01I
P.49

7.q SD-BwI-DP-01t
P.49

0.0 SD-CWI-DP-OIt
F.49

O SD-EWI-OP-Ol
P.49

o SO-EUI-DP-Otl
P.49

o SD-5-DOP-Oll
P.49

0 SD-UWI-DP-OI I
p.49

o SD-aWI-DP-OI1
F.49

10.9 RHO-UI-L-45
P.S

25.* RHO-EWI-LD-45
P..

15. 9 RHO-3U1-LD-45
P.S

48. 2 RHO-BWI-LD-45
P.,

;)

) , .,
)o'' ''

.. .

.. ')

) ..



)

SITE SUDSYSTEM
PARAMETER: THICKNESS ml

0

I

I

I

FORMATION

CRANDE RONDE

ORANDE RONDE

FEMBER OR SEQUENCE

SENTINEL LUFFS

SENTINEL LUFFS

CRANDE

CRANDE

CRANDE

CRANDE

CRANDE

CRANDE

CRANDE

CRANDE

GRANDE

CRANDE

CRANDE

CRANDE

ORANDE

O RANDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

RONDE

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SENTINEL

SCHUANA

SLUFFS

ELUFFS

CLUFFS

ELUFFS

ILUFFS

FLOU OR
SEDIMENT

MIDDLE
SENTINEL
DLUFFS

MCCOY CANYON

UMTANUM

NO. 2

NO. 2

NO. 2

NO. 2

NO. 2

NO.2

NO.2

NO.2

WELL ID

DC-12

CC-12

C-12

DC-12

C-12

DC-12

DC-12

DC-12

OC-12

DC-12

DC-12

DC-12

DC-12

DC-12

OC-12

DC-12 *

LOCATION

N46-28-04
1119-32-38

N4-29-04
1 19-32-38

N46-20-04
1119-32-38

N4&-20-04
119-32-28

N46-28-04
M119-32-29

N46-28-04
U119-32-28

N46-28-04
U119-32-28

N46-29-04
Ul19-32-28

N46-28-04
Ml19-32-28

N46-28-04
WI119-32-28

N46-20-04
U119-32-29

N46-28-04
1l19-32-28

N46-28-04
u119-32-29

N46-28-04
Ml 19-32-28

N46-20-04
11119-32-28

N46-29-04
119-32-28

CHECKED Y: DATE: & 9
GA Y: J t DATE: -N

DEPTH THICKNESS SOURCE

9. 9- RHC-Ot-LO-45
P.S a

7. a RHO-OI-LD-4S
P.S a.

5.2 RHO-SUI-LD-45
P. 

27.0 RHO-EUI-LD-45
P.a

IB. I RHO-11I-LO-45
P. 

29. & RHO-BUI-LD-45 P. )

36. 7 RHO-DUI-LD-45
P.,

71.5 RHO-DIw-LD-45 )
P.S

-8 5 RHO-DWt-LD-45
P..

47. 4 RHD-BUI-LD-45
P.e

28.2 RHC-DUI-LD-45 )
P.a

7.0 RHO-UWI-LD-45
P. 

27. 7 RHO-Ut-LD-45
P. 

31. 4 RHO-EUI-LD-45
P..

3.7 RHO-8UI-LD-4S
P. S

12.9 RHO-DUI-LO-45 )
P. a

t

i'.

I

i



I

ITE SUBSYSTEM
PARAMETER: THICKNESS (ml

FORMATION IEMDER

CRANDE RONDE -

ORANDE RONDE -

CRANDE RONDE 

GRANDE RONDE -

RANDE RONDE-

GRANDE RONDE -

HRANDE RONDE -ORANDE RaNDE -

ORANDERON -
I

i

aR SEQUENCE SEDIMENT IJELL ID

M. U2 DC-12

N - DC-12 - -

NO. 2 DC-12

-NO. 2 DC-12

UO.2 DC-12

NO.2 DC-12

NO.2 DC-12

NO.2 DC-12

OLACIO- 699-25-60
FLJIAL
DEPOSITS

OLAC10- 699-611-EI2A
FLUVIAL

- 699-25-10

IT MOUNTAIN ELEPHANT RRL-2
MOUNTAIN

RATTLESNAKE RRL-2
RIDGE
INTEREED

POMONA RRL-2

SELAN RRL-2
INTER8ED

IEL CABLE RRL-2
MOUNTAIN

LOCATION

N46-28-04
U11 9-32-28

N46-28-04
i 119-32-28

N46-28-04
WI 19-32-28

N46-28-04
U 19-32-28

N4S-28-04
Ul 19-32-28

N46-28-04
I 19-32-28

N4S-28-04
Ul 19-32-28

N44-28-04
l 19-32-28

U46-24-30
1 19-16-51

N46-32-55
Ul 19-39-38

N46-32-55
1 19-39-38

N46-32-55
1W1 19-39-39

N44-32-55
l 19-39-38

N46-32-55
WI 19-39-39

CHECKED Y: c DATE: tD-vJ -
GA Y: DATE: *nQ-I-f5 )

DEPTH THICUNESS 60URCE

10. 2 RHO-IWI-LO-45
P. 

2.6 RHO-WI-LD-4S -
P., a7

2. 4 RHO-UI-LD-4S
.. '1)

14.0 - RHO-EWI-LD-45
F.S )

.2 SHO-UI-LD-45
F.,0

-9.4 RHO-OUt-LO-4S
P.S )

29. 1 RHO-UI-LD-45

7.3 RHO-UUWI-4LD-43
P.S )

10. 1 RHO-3WI-LD-67
P.' )

70.4 RHO-IWID-727
P. 

23.2 RHO-OUI-D- -7
P. 

24.7 ED-OWI-TI-113
P. It

29.3 ED-EWI-TI-113
P.11

49.6 . sD-IWI-TI-t3
P. t

13.6 GD-DIII-TI-113
P. is

-- 36.0 ID-WI-TI-113
P. 1i

'S

.- j

R INGOLD

R INCOLD

SADDLE MOUNTAIN

SADDLE MOUNTAIN

i
SADDLE MOUNTAIN

SADDLE MOUNTAIN

SADDLE MOUNTAIN

ELEPHAN

POMONA

ESQUATz



,

I.

I.

I -.- .. . .

... ) .. *._, :,

.,

SITE SUDSYSTEH
PARAIETER: THICKNESS (.3

I FORMATION

SADDLE MOUNTAIN

SADDLE MOUNTAIN

SADDLE OUNTAIN

SADDLE MOUNTAIN

SADDLE MOUNTAIN

SADDLE MOUNTAIN

SADDLE MOUNTAIN

SADDLE MOUNTAIN

MEnBER OR SEQUENCE

UMATILLA

ICE HAsoR

ICE ARBOR

ELEPHANT MOUNTAIN

ELEPHANT MOUNTAIN

ELEPHANT MOUNTAIN

POMONA

ESaUATZEL

UnATILLA

ELEPHANT MOUNTAIN

POMONA

FLOW R
SEDIMEI

CCLD CREE
INTERIED

LEsEY
INTERRED

LEVEY WP

LEVEY LI

RATTLESNA
RIDOE
INTREEED

SELAH
INTERNED

COLD CREE
INTEREED

RATTLESNO
RIDOE
INTEROED

IT WELL ID

XK KL-2

RRL-2 -

-9-SIl-EI2A

- &9-3SI-E2A

&99-811-EI2A

'ER DC-12

IER DC-12

WKE DC-12

DC-12

DC-I2

DC-12

EK DC-12

DC-12

699-25-0

U(E 699-25-O

LOCATION

N46-32-55
U119-39-39

N46-32-55
WI 19-39-39

N46-24-30

119-16-41

N44-24-30
*119-1&-s

N46-24-30
1119-14-51

N46-28-04
119-32-2s

N44-28-04
WI 19-32-20

N46-29-04
WI119-32-29

N46-2s-04
1 19-32-28

N46-28-04
Mt 19-32-28

N46-2s-04
Ml19-32-28

N46-2s-04
U 19-32-28

N46-29-04
*119-32-29

CHECKED IV: 2 DATE: q

GA Y: .. DATE: - f )

DEPTH THICKNESS 60URCE 

19.5 SD-vIw-TI-1t3 -
P.11.4

- 70.4 SD-UWI-TI-113.
P.1 it

- L I 0RHO-B4-LD-27

P.6
* - - Q.2 RHO-DUI-LI-27

P. &* ;

- 5. 2. RHO-EUI-LD-27 -

P.6 

- 19.E RHO-UI-LD-45
P. )

- 16.S Q Ho-IU-LD-45

- 24. 4 RHO-3UI-LD-45
P.' a

- 52.7 RHO-BWI-LD-45
P.6

- V. a RHO-Il*-LD-45 3
P. 

- 27. 4 RHO-BUI-LD-45
P. 

- 19 RHO-BUI-LD-45
P.'

- 63. 3 RHO-BUI-LD-45
P.,

- 30.2 RHO-lUI-LD-67
P.6

- 25.0 RHO-UUI-LD-67 )
P.6 

-- 14. 0 RHO-ouI-LD-67 -

P. 6
)

t

Ii-

SADDLE MOUNTAIN

SADDLE MOUNTAIN

SADDLE MOUNTAIN

I SADDLE MOUNTAIN

) SADDLE MOUNTAIN

J SADDLE MOUNTAIN

S CADDLE MOUNTAIN

SADDLE MOUNTAIN 699-25-80



)

SITE SUBSYSTEM
PARAMETER: THICKNESS (m)

I)

fORMATION

SADDLE MOUNTAIN

SADDLE MOUNTAIN

ADDLE MOUNTAIN

SADDLE MOUNTAIN

SADDLE MOUNTAIN

SADDLE MNMJTAIN

MEMBER OR SEGUENK

I

I

I

UANAPUM

UANAPUM

UANAPUM

WANAPUM

WAIAPUH

WANAPUM

UANAPUM

UANAPUM

UANAPUM
WAN4APUM

IJAIAPUtI

PRIEST RAPIDS

PRIEST RAPIDS

ROZA

ROZA

FRENCHIAN SPRINOS

FRENCHMAN PRING

FRENCHMAN SPRING!

FRENCHMAN SPRING

FRENCHMAN SPRtING

FRENCHMAN PRINGI

FLOW OR
CE SEDItENT SELL ID

RATTLESNAKE 699-52-48
RIDGE

RATTLESNAKE 699-51-4 -
RIDGE

-- RATTLESNAAE 699-52-4 -
RIDGE -

RATTLE5NAIE 699-50-45
RIDGE

RATTLESNAKE 699-50-48
RIDGE

RATTLESNAKE 699-47-50
RIDGE

LOLO RRL-2

ROSALIA RRL-2

QUINCY RRL-2
INTERCED

WPPER RRL-2

LOUER RRL-2

S I RRL-2

S a RRL-2

S 3 RRL-2

S 4 RRL-2

S 5 RRL-2

S 6 RRL-2

A Y: DATE: - )

LOCATION DEPTH THICKNESS CCURCE

-- - 15.2 RHO-ST-38

I)- -- - t~~ ~~37 RHO-ST-3S -

- - 19.3 RHO-CT-O - .-

- - - 13.7 RHO-ST-30 )

- - 11.6 RHO-6T-33 -

C)
_- _ tO.7 RHO-ST-S

.)
N46-32-55 - 50. 6 SD-8UI-TI-lt3
WI119-39-38 P. 12
N46-32-5 - 1.23 - D-BUI-TI-113
WI119-39-38 P. 12 )

N44-32-55 - 0.2 SD-8WI-TI-1I3
4119-39-38 P.12 )

N46-32-55 - 43 S ED-EWI-TI-113
U119-39-39 P. 2 )
N4&-32-S5 - 43.9 VD-UI-TI-lt3
U119-39-39 P.12 )
N4-32-55 - 54.5 S W-GUI-TI-tt3
U119-39-3S P.12

N46-32-55 - 34. 4 SD-11UI-TI-113
U119-39-39 P. 12

N44-32-55 - 17.1 SD-sUU-TI-113
U119-39-39 P. 12

N46-52-5S - 32.9 . 6D-8UI-TI-1t3

Utt19-39-38 P. 12)

N4C-32-55 - 32.9 8D-IWS-TI-113
W119-39-30 P.13

N46-32-S5 - 39.0 SD-UI-TS-113
U119-39-39 P. 13

.
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SITE SUBSYS
PARAnETER:

)

I

;TEN
THICKNESS (a)

FLO OR

CHECKED Y:
GA Y:

DEPTHI FORMATION

U4ANAPUH

UANAPUM

ULANAPUMI

UANAPUM

WANAPU

UANAPUM

NANAPIRI

I

WANAPUM

UANAPUM

IANAPUI

UANAPUM

UANAPUHUANAPUM

UANAPUM

NEMBER OR SEQUENCE SEDItEN

FRENCHMAN SPRINGS 7

PRIEST RAPIDS - LOLO

PRIEST RAPIDS - ROSALIA

_ - O~~UINCY
INTERDED

RO2A -

FRENCHMAN SPRINGS -

FRENCHMAN SPRINGS -

FRENCHMAN SPRINGS -

FRENCHMAN SPRINGS -

FRENCHMAN SPRINCS -

FRENCHMAN SPRINS -

FRENCHMAN SPRINGS -

FRENCHMAN SPRINGS -

IT WELL ID

RRL-2

DC-12

DC-12

OC-12

- DC-12

DC-12

DC-12

DC-12

CC-12

DC-12

DC-12

DC-12

DC-12

DC-12

LOCATION

N46-32-55
W119-39-38

N46-28-04
u119-32-28

N46-28-04
UI19-32-20

N46-20-04
4119-32-29

N46-2S-04
u119-32-20

N46-28-04
4119-32-29

N46-2G-04
WI119-32-28

N46-28-04
U119-32-20

N46-28-04
WI19-32-28

N46-28-04
WI119-32-38

N46-28-04
119-32-39

N44-28-04
1419-32-38

N46-28-04
1t9-32-38

N46-28-04
WI119-32-38

DATE:

THICKNESS SOURCE

20. 1 OD-IWI-Tt-113
P.13 0

33. 5 RHO-O1t-LD-45
P. .

32. RHO-NUI-LD-45
P.* -a .

P. S L
54.3 RHO-OUI-LO-45

. 0a¢ 

35.7 RHO-OWI-LD-4S
P..0

166 RHO-OUI-LD-45
P.O a 

7. & RHO-EWI-LD-4S
P..

11.0 RHO-O1-LD-45
P.. 

14.A RHO-tWI-LD-4S
P., 

17. 4 RHO-NUI-LD-4!
P.. 

41. 5 RHO-OUI-LD-45
P.E 

SO. 0 KHO-UI-L0-45
P.. a

t. 0 RHO-EWI-LD-45
P., 3

.1I
UNNAMED
INTEREED
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SITE SUBSYSTEn I
PARAMETER: DISPERSIVITY (a)

. .- - - PARAhETE

FORM- MEMBER O FLOw OR DEPTH TEnP MAJOR MINOR ORIEN- RANCE 
ATION SEQUENCE SEDIMENT WELL ID LOCATION CH) (Cl - VALUE VALUE TATION CM VALL

- - -. - --- - - -1043- - 0.73 - - --
1055

GRANDE SENTINEL
RONDE BLUFFS

CRANDE SCHWANA
RONDE

GRANDE SCHWANA
RONDE

MCCOY DC-7/ N46-28-46 - -- - -- - --

CANYON U119-23-12
FLOwTOP

220 FT. DC-7/8 N46-28-46 - - 0.24 - -- --

ABOVE W119-23-12
UMTANUMI FLOW

220 FT. DC-7/8 N46-28-46 - - 0.46 - - -
ABOVE U119-23-12
U1TANl FLOW

CHECKED Bi: OATE.
GA Y: CATE: -27- / 

F METHOD
aE MEAN *TD. EV. REFERENCE SOURCE

-- -- TWO-WELL RHO-BW-
TRACER LA-92A
TEST

0.S - TRACER RHO-BW-5T- T
TEST 2SP

- -- TWO-WELL RHO-U-CR-
TRACER 131P P.E-
TEST 31 )

- - TIO-WELL RHO-BW-CR-
TRACER 131P P. 14
TEST

I 

)

)

)

I

i
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SITE SUBSYSTEM
PARAMETER: THERMAL DIFFUSIVITY (a quaredits

>ENBER OR FLOW OR
FORMATION SEQUENCE SEDIMENT WELL ID

COLUMBIA 
RIVER

COLUMBIA - - . _

RIVER

GRANDE SCHWANA - UHTANUM -
RONDE

HANFORD - - .

SADDLE MTN. POMONA POMONA --

SADDLE MTN. POMONA POMONA . -

LOCATION
* TEMP 

(C)

38-316

-- - -- 211-1164

*- - 24-303

- . 20-320

-- . 20-320

VALUE RANGE

-- 0.441-
0. 532 E-6

- 0.409-
0.616 E-6

- 0.329-
0.76 E-6

- 0.412 E-6

- 0.525-
0.7k1 E-&

- 0.385-
0.768 E-6

CHECKED Y: D5P OATE:
OA Y: . DATE: - )

METHOD OR
MEAN STD DEV REFERENCE SOURCE

- - LAS. NUREOICR-
MEASUREMENT 2352

-- -- LAD. - NUREO/CR- --
MEASUREMENT 2352

- - - LAB. NURES/CR- -
MEASUREMENT 2352

LAB. NURE/CR- ''
MEASUREMENT 2352 .2

- - LAB. -URES/CR-.
MEASUREMENT 2352

- - LAB. NUREG/CR-
MEASUREMENT 2352 )

I �

I
)

.,

)

i

)

J

.

II

U



. . . . .~ .- .. .. )

SITE UDSYSTEM
PARAMETER: THERMAL CONDUCTIVITY (/t. d. Kl

S

)

IEMBER OR
FORMATION SEGIENCE

FLOU OR
SEDIMENT

TEMP
(C)UELL ID LOCATION

NEAR- _
SURFACE
TEST
FACILITY

POMONA 
UITANUM

54-125

13-985

55 191
_30

VALUE RANCE

-- f. 4-1. 7

- - 1.1-2.3

-1.269 -

CHECKED Y: 5 -DATE: hffi-& 
GA Y: DATE: / -- . '

METHOD OR
MEAN 6TD DEV REFERENCE COURCE

2.09 0.19 - CD-I -TI-
080. P. 59 )

-- - LAI. NUREC/CR- C)
-MEAUREHENT 2352

-- - LAB. NUREG/CR-
WASuRCM~NT 2352

.I

: . -.

I ''

'i:'''.

COLUMBIA
RIVER

ORANDE
RONDE

CRANDE
RXJDE

CRANDE
RONOE

CRANDE
RONDE

CRANDE
ROtDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
ROI*DE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

aCJANA

SCHWANA

SCHWANA

SCHWANA

SENTINEL
DLUFFS

SCHWANA

SCH4ANA

SCHWANA

SCHIJANA

SCHUANA

SCHUANA

____ __

RRL-2 N46-32-1
U4119-39.

UMTAtM
ENTA8LATURE

Ut1TANUM

UMTANUM

UMTANU1

COHASSETT

UtTANUM

UNTANUM

UMTANUt1

UNTANUM

UIITANUM

UtTANUt1

- ULA TESTS.
CORE
SAMPLES

20

100

300

20-200

20-200

0.94

I. 15

1.93

1.32-1.74

1.27-2.46

DC-2

DDH-2

DH-4

DH-5

N46-34-17
U119-31-04

N46-45-33
U1 19-21-42

N46-45-17
Ul 19-49-43

1. 51

1. 71

1.55

I. te

1.59

I. 60

0. 12

0.478

0.29

0.46

0.34

0.29

R140-BW-ST-
28P

GT-18

RHO-U!I-
at-to
ST-tE

RHO-BUI-
ST-19

041 P. 54

SD-0UI-DP-
041 P. 54

sD-oul-Ti-
090 P. 59

CD-tWI-Tl-
090 P. 59

SD-0UI -Tt-
oo P. 59

8D-0Ut1-Tt-
080 P. 59

NUREC/CR-
2352

CD-Ew-TI-
0OO P. 59\

SD-0WI-TI-
090 P. 59

SD-0UI-TI-
090 P. 59

: i

.3

3: .3

)

.3_ S

56-305 -- 1.9-2.S - LAu
MEASUREMENT

DC-Z

DDH-3

DH-4

N46-34-17
W119-31-04

N46-21-19
U119-23-27

N46-45-33
4119-21-42

1. 74

2.18

1. 41

0.61

0. SI

0.3S



SITE SUCSYSTEM
PARAMETER: THERMAL CONDUCTIVITY W/- dg. K CHECKED Y: IQ p - 'ATE- - 34-S --

GA BY: 8.. . D DATE: -.- )

FORMATION

CRANDE
RONDE

CRANDE
' RONDE

ORANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

HANFORD

HANFORD

SADDLE
MOUNTAIN

SADDLE
MOUNTAIN

SADDLE MTN

SADDLE TN

SADDLE MTN

MEMBER OR
SEQUENCE

fLOW OR
SEIHENT

- .. TEMp
UELL tD LOCATION (C)

H-U - N46-45-17 -
W119-49-43

METHOD OR
ETD DEV REFERENCEVALUE RANCE MEAN SOURCE

BC-ANA UTTANMM

8CHWANA UHTANUM -

SCHWANA UtITANU - -

SENTINEL COHASSSSETT RRL-2
BLUFFS ENTABLATURE

SENTINEL COHASSETT RRL-2
BLUFFS ENTABLATURE

SENTINEL COHASSETT RRL-2
RLUFF6 ENTABLATURE

SCHUANA UMTANUM RRL-2
ENTABLATURE

SCHWANA UKTANUM RRL-2
ENTABLATURE

50

N46-32-55
Ws 19-39-3B

N46-32-55
Ml 19-39-39

N46-32-S5
W19-39-38

N46-32-55
W119-39-30

N46-32-S5
WI 19-39-38

I50

275

60

128

196

1.44 0.41

2.17 0.26

2.30 0.17

2.39 0.13

- ED-FWI-TI-
- OO P. 59

-- RHO- W-SA-
252P

r

i

I

1.601 -

1.564 -

1.418 -

. .

.,-

LAB TESTS
CORE
SAMPLES

LAD TESTS
CORE
SA*PLES

LAD TESTS
CORE
BAlPLES

LAB TESTS
CORE
SAMPLEG

LAD TESTS
CORE
SASPLES

RHO- W-SA-
2ISP

RHO-BW-^-
S2IP

RHO-BW-ST-
2BP

RHCFBW-ST-
2lP

RHO-BW-ST-
2SP

RHO-BW-ST-
2BP

RHO-SW-ST-
2BP

55 1.366

122 1.307 --

a ) 1I
3 

.

. ..
,

.)
.-

-- - 1.4-4.2

0-212 -- 1.0-1.1

-- - 1.3-1.6POMONA

POMONA

POMONA

POMONA

POMONA

POMONA

POMONA

POMONA

20-200 -- 1.16-2.65

94-303 - 0.65-3.0

150-250 -- 1.3-1.6

100-300 - 1.5-1.9

- - LAD. NUREQ/CR-
MEASUREMENT 2352

- - LAD NUREO/CR-
MEASUREMENT 2352

1.5 -- CORE ANAL. RHO-SWI-
LO-II P.
23

1.95 0.3S - SD-BWI-OP-
041 P. 54

- - LAD NUREO/CR-
MEASUREMENT 2352

-- -- LAB- NUREC/CR-
MEASUREMENT 2332

-- -- LAB NUREG/CR-
MEASUREMENT 2352

POMONA -



I,

i

I

I

I

SITE SUBSYSTEM
PARAMETER: THERMAL CONDUCTIVITY (WJ/ ds. Kl

MEMBER OR FLOW OR -
fORMATION SEGUENCE SEDIMENT WELL ID

SADDLE nIH1 POWNA POMONA -

SADDLE MTN POMONA POMONA -

SADDLE NTN POMONA POMONA -Ds-s

SADDLE MTN POMONA POMONA DR-IS

SADDLE TN POMONA POMONA DC-to

SADDLE nTNI POMONA POMONA DC-II

SADDLE nr POMONA -

TEMP
LOCATION (C) VALUE

- 31-300 -

- ~ - 41-29 _

N46-34-56 - - -
1119-32-02

N4-34-10 - - -
1119-29-31

N46-36-41 - .-
U1119-32-13

N46-36-23 - -
1119-32-10

SURFACE -- *. S7OUTCROP

fRANGE

1.E-2. 5

1.0-2. 5

E-3 -

.)

CHECKED BY: --DATE:
GA Y: DATE: /-ZJ - .

METHOD OR - -
MEAN ETD VEV REFERENCE SOURCE

- LAD WUREG-CR-
tEAUissEnENT 2352

- - LAB -*NUREo/CR-
MEASUREMENT 2352

1.- 3 0.10 --- - D-IWI-TI- .

080 P.59

1.79 - 0.09 - ID-NWt-TI- .

080 Ps9

1.46 0.35 - - - 80-E-TI-
080 P.5s

1.54 0.41 - -- sD-IWI-TI- -
080 P.59

_ - - RHO-lWI-
6A-Ill )

.)

.)

j:

i .

I+

.,

I
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CHECKED Y: . DATE: .
GA BY: DATE 3 19 -iry

SITE SUBSYSTEM
PARAfETER: SPECIFIC HEAT (bJ/kg del. K)

FORMATIOC

)
COLUMBIA
RIVER

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

ORANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

RANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

RANDE
RONDE

J

CRANDE
ROIDE

bENDER OR
I SEQUENCE

FLO OR
SEDIMENT WELL I

POMONA -
UrANUM

I0 LOCATION
*TEnP

I (C) VALUE RANCE MEAN
METHOD OR -

OTD DCV REFERENCE SOURCE

SCHWANA UMTANM -

SCHWANA UITANUM -
ENTABLATURE

SCHWANA UMTANU1 -
ENTABLATURE

SCHWANA UMTANUII -
ENTABLATURE

SENTINEL COHASSETT RRL-2
RLUFFS ENTABLATURE

SENTINEL COHASSETt RRL-2
BLUFFS ENTABLATURE

SENTINEL COHASSETT ARL-2
BLUFFS ENTABLATURE

6CNWANA UffTANUM RRL-I
ENTABLATURE

SCWAANA UHTANUM RRL-2
ENTABLATURE

SCHWANA UnTANUn RRL-2
ENTABLATURE

ECHUANA UI1TANUn -

- -- 50-300

_ - - - 39-316

-- - 74-347

-- - - 75

_ * 390

-- 32-S 330

N46-32-5S SO

- O.908-1.24

- -- 0. 72-0. 979

- 0. 916-1 02

WI 19-39-30

N46-32-55
W1 19-39-38

N46-32-53
WI 19-39-38

N46-32-55
u 19-39-30

N46-32-55
U 19-39-38

N46-32-55
U119-39-38

tto

200

0.795 -

0.849 -

0.937 -

LAl.
MEASUREMENT

LAB
MEASUREMENT

LAB -
MEASUREMENT

0.941 0.021 F6I. I9OA

0. 987 0.033 FSI. 1980A

1.01 0.013 FSI. 980A

- - LAB TESTS
CORE
SAMPLES

LAB TESTS
CORE
SAMPLES

LAB TESTS
CORE
SAMPLES

LAB TESTS
CORE
SAMPLES

LAB TESTS
CORE
SAMPLES

LAB TESTS
CORE
SAMPLES

LAB TESTS
CORE
SAMPLES

NURECJCR-
2352

NUREoGCR-
2352

NUREG/CR-
2352

SD-BUI -TI-
OO P. 67

SD-BWI-TI-
oo P. 67

SD-EWI-TI-
ceo P. 7

RHO-BW-ST-
2aP

RHO-BU-ST-
28P

RHO-DW-ST-
28P

RHO-Bu-ST-
2SP

RHO-BW-8T-
28P

RHO-8W-ST-
2sP

RHO-BWI-
ST-IS

RHO-BW-6A-
252P

0

0

0

0

)

)

-I

50 0.803

t00

200

0.959 -

0.941 -

__ 0.094 -

CRANDE SENTINEL MIDDLE
RONDE BLUFFS SENTINEL

BLUFFS

50 0.795 0.025

i



SITE SUISYSTEN
PARAMETER: SPECIFIC

MEMBER
FORMATION *SEGUENC

CRANDE SENTlNI
RONDE ELUFFS

tJRANDE 6ENTINE
RONDE BLUFFS

GRANDE SCHJAW
RONDE

CRANDE SCNWANJ
RONDE

HANFORD -

SADDLE POMONA
MOUNTAIN

* SADDLE POMONA
MOUNTAIN

SADDLE POMONA
MOUNTAIN

SADDLE POMONA
MOUNTAIN

SADDLE POMONA
MOUNTAIN

SADDLE POMONA
! MOUNTAIN

SADDLE POMONA
MOUNTAIN

J SADDLE POMONA
MOUU'TAIN

SADDLE POMONA
MOUNTAIN

SADDLE POMONA
MOUNTAIN

SADDLE MTN POMONA

. - . ..... - .-1 :. . .-.... I .

).
f

HEAT CIJ/kg dog. Ks CHECKED Y: 9 DATE: j q
GA BY: tDATE:

OR FLOW OR
iE SEDIMENT

IL MIDDLE
SENTINEL
BLUFFS

EL MIDDLE
SENTINEL
BLUFFS

U UMTANU

IA UMIAM

WELL ID
TEP

LOCATION IC)

-- 150

METHOD R
6TD DEV REFERENCE SOURCEVALUE RANCE MEAN

300 - _

75 __ _

190 - -

POMONA

POMONA

POMONA

POMONA
ENTABLATURE

POMONA
ENTABLATURE

POMONA
ENTABLATURE

POMONA
ENTABLATURE

AREA 

AREA2 --

AREA2 --

AREA2 -

__ -- 0. 711-1. 71

100-300 - 1. 20-2. 41

73-356 - 0. 820-1. 05

74-358 -- 0. 037-1.02

350 - -

75 - -

190 - -

350 --

100 -- 1.21-1.49

200 - 1.65-1.93

0.e95 0.00 - RHO-U -SA-
252P

1.00 O.00 - RHO-BW-6A-
252P

0.941 0.021 - R-BW-SA-
252P

0.9E7 0.033 - RHO-BU-SA-
252P

- - LAD. NUREC/CR-
MEAsUREnENT 2352

-- - LAD NUREG/CR-
MEASUREMENT 2352

- -- LAD NUREO/CR-
MEASUREMENT 2352

_ - LAB NUREG/CR-
MEASUREMENT 2312

1.02 0.19 FBI. 1980A 6D-BUI-Tl-
080 P. 67

0.900 0.042 FSI. 19908 CD-BUI-TI-
090 P. 67

0.962 0.013 FEI. 19909 SD-EWI-TI-
080 P. 67

1.00 0.054 FBI. 19808 6D-BUI-TI-
080 P. 67

1. 34 - CORE ANAL. RHO-BWI-
LO-Il P.
23

1.79 - CORE ANAL. RHO-B1I-
LD-I P.
23

2. 25 - CORE ANAL. RHO-BWI-
L-I P.
23

0.837 0.046 FBI. 1980A SD-BWI-TI-
080. P. 67

1)

0

-

300 - 1.99-2. 45

POMONA
ENTABLATURE

AREAI -- 75 -- __

.
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SITE SUSSYSTEK
PARAMETER: SPECIFIC HEAT (IJ/kg dog. Kg

EMBER OR FLOW OR - - TEMP
FORMATION SEGUENCE SCD1KENT WELL ID LOCATION (Cl

SADDLE MTN POMONA POMONA AREA I O90
ENTABLA TURE

VALUE RANGE

CHECKED Y: P DATE: 1iz. 3A -
OA BY: .H DATE: ,n7-.-j7' ?

METHOD OR
IEAN 6TD DEV REFERENCE s0UCE 3

0.941 -0.029 FEE. 1980A D-DU-TI-
080. P. 7

... . .. .. . .. . .

'1)

.. . . . . . .. . . . .. ~~~~~~~~~~~~. )

I
I 

,I . -

1'...

I .
i
I

.)

3

)



SITE SUBSYSTEM

PARAMETER: SPECIFIC HEAT (kJ/kg-.K)

Prepared by RK Date 6/25/84
Checked by S P Date t

QA by j- Date o ?S

Specific Heat kJ/kg-K}
Member or Flow or Well lemp

Formation Sequence Sediment ID Location (IC) Linear regression Source

Grande Ronde Schwana Umtanum 20-200 Cp 0.702 5.86E-4 K SD-BWI-DP-041.
p. 54

Grande Ronde Sentinel Cohassett -- -- 20-200 Cp 0.543 8.16E-4 K SD-BWI-DP-041,
Bluffs p. 54

Saddle Pomona Pomona -- -- 20-200 Cp 0.703 5.19E-4 K SD-BUW-DP-041,
Mountains P. 54

/



I
SITE SUBSYSTEM
PARAMETER: TERMAL EXPANSION COEFFICIENT (per d. KI CHECKED Y: .Q. - DATE: . DATE:

GA BY: - DATE: zn - -'f

FORMATION

COLUM IA
RIVER

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
GRANDE

CRAHDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

HANFORD

HANFORD

SADDLE
MOUNTAIN

SADDLE
SOUNTAIN

SADDLE
MUNTAIN

SADDLE
MOUNTAIN

MEMBER OR
SEQUENCE

SENTINEL
8LUFF8

ECIJANA

SCHUANA

SCHWANA

SCHWANA

SCHANA

SENTINEL
DLUFFS

SCHWANA

SENTINEL
CLUFFS

CCHWANA

POMONA
POMnNA

POMONA

POMONA

FLOU OR
SEDIMENT WELL ID

COHASSETT RRL-2
ENTABLAtURE

U"TANUf PR-2
ENTAaLATuRE

TEMP
(Cl

METHOD OR
STD DEV REFERENCE SOURCELOCATION

NIU-32-55
ut 9-39-39

N46-32-55
9119-39-39

VALUE RANGE MEAN

UTANUM

unTANIM

UNTANUM

UWTANUM

COHASSETT

UMTAfmU

MIDDLE
SENTINEL
CLUFFS

UtITANUM

__ . 17 E- --

-- 02 E- -
L

73-242 - D.0-7. 2E-6

90-550 - 6.77-
10. 3E-&

98-497 - 7.34-
11. 94E-

19-U40 - 7. 37-
II. IdE-A

-- -- 5.72-.31E-

- - 5. 93-7. OOE-
_

S. 3E-6 1. 3E-6 LAs NUREC/CR-
MEASUREMENT 2352

- -- LAs TESTS. RHO-BU-ST-
CORE 2SP
SAMPLES

- - LAs TESTS. KHO-DU-ST-
CORE 2SP
SAMPLES

- -- LAS NUREC CR-
MEASUREnENT 2352

- - LAS NUREG/CR-
MEASUREMENT 2352

- -- LAB NUREG/CR-
MEASUREMENT 2352

LAS NUREC/CR-
MEASUREMENT 2352

.02E- 0. 42E-6 - D-sWi-Dp-
041 P. 54

6. SC- 0. 33E- -- D-sul-op-
041 P. 54

A. lsE-A O. U4- - RHOD-W1-A-
2s2P

I

I

I

3

i

.1POMONA

POMONA

POMONA

POMONA

- - . SE-&

-- - l2.9-12.OE-

- - 5.23-
10. &SE-6

20. 300 - - . 5-A. 7E-6

20-250 - 2. 1-2. 9E-4

70-300 -- 4. 0-. 7E-

S. SIC-A 1. 75E-& - RHO-SW-BA-
252P

- LAs NUREC/CR-
MEASUREMENT 2352

- - LAS NUREG/CR-
MEASUREMENT 2352

- - *LAs NUREOtCR-
MEASUREMENT 2352

- - LAS WUREQ/CR-
MEASUREMENT 2352

- - LAs NUREC/CR-
MEASUREMENT p352

- - LAB NUREOICR-
MEASUREMENT 2352



I 'p

SITE SUVSYSTEM
PARAMETER: THERAL EXPANSION COEFFICIENT (per del. KI

MEMBER OR FLOW OR
FORMATION SEQUENCE SEDIMENT WELL ID LOCATION

SADDLE POMONA POMONA - --
MOUNTAIN

SADDLE MTN POMONA POMONA -

SADDLE hTN POMONA - - --

TEF
IC) . VALUE RANGE

70-300 - 4.5-9.4E-6

- - 4.E0-E.73
E-4

-- -- L.SE -
6.7E-4

CHECKED y: DATE: I}dLa-zZ'q
GA SV: SATE:

METHOD OR
MEAN STO DEV REFERENCE SOURCE

- -- LAl NUREQ/CR-
MEASUREMIENT 2332

L.40 -4 1. 1 - - ED-EWI-OP-
041. P. 54

4.4 E-4 - CORE ANAL. RH1-EUI-
LD-1 P.
23

I

I
i

.

.)

I

I)

!



- ..- * .L . .. - .. - .. .I

SITE SUBSYSTEN
PARAETER: YOUNG'S ODULUS IMPa)

I !

r

FORIIA- MEMBER OR FLOW OR
TION 6EOUENCE SEDIHENT

GRANDE SENTINEL MIDDLE
RONDE BLUFF SENTINEL

BLUFFS

GRANDE 8CHWANA UMTANUM
RONDE

ORANDE OVER/UND FLOUTOP
RONDE RLYINQ

GRANDE OVER/UND ENTABLATURE
RONDE RLYINO

GRANDE OVER/UND COLONNADE
RONDE RLYING

GRANDE SCHUANA UHTANUM
RONDE FLOUTOP

CRANDE SCHWANA UHTANUM
RONDE ENTADLATURE

CRANDE SCHUANA UtTANUM
RONDE COLONNADE

GRANDE OVER/UND FLOWTOP
RONDE LYINO

GRANDE OVER/UND ENTABLATURE
RONDE PLYING

GRANDE OVER/UND COLONNADE
RONDE RLYINC

CRANDE SENTINEL ROCKY
RONDE BLUFFS COULEE

) COLONNADE

CRANDE SENTINEL COSASSETT
RODE BLUFFS FLOWTOP

CRANDE SENTINEL COHUS5ETT
RONDE BLUFFS FLOWTOP

ORANDE SENTINEL COHASSETT
RONME BLUFFS ENTABLATURE

CRANDE SENTINEL COHASSETT
RONDE BLUFFS COLONNADE

WELL ID LOCATION
DEPTH RESSWuE TEMP

I I (tUP0 (C)

CHECKED TY: 22P DATE: 7m SnLI|
*A Y: D DATE:

PARAMETER - ;

METHOD OR
VALUE RANGE MEAN -TD. DEV. REFERENCE SOURCE

-- - 76900 5000 - RHO-BW-EA- f)
2!2P

-- - 71000 20000 - RHO-E U-CA-

-- -- 39300 20700 UNIAXIAL 6D-BWI-TI-
0oo P.41 -

- -- 64800 15900 UNIAXIAL CD-0WI-TI-
090 P.41

- - 42700 13100 UNIAKIAL O-BWI-TI-
080 P. 41

- - 15200 7400 UNIAXIAL 60-UWI-Tt-
080 P.41

- -- 71000 20000 UNIAXIAL 60-0Il-TI-
090 F.41

-- - 51000 145O0 UNtAXIAL 8D-BUI-Tt-
090 P.4t

-- - 37200 14900 TRIAXIAL SD-lUE-TI- -

090 P.42

- -- 74500 9000 TRIAXIAL SO-PUI-TI-
090 P.42

-- - 47400 17900 TRIAXIAL SD-BIl-TI-
080 P. 42

- 79470- 96980 11600 STATIC so-Ut-OP-
94890 041 P.29

- 2S430- 31790 4S70 STATIC 6D-SUI-DP--
35230 041 P.30

-- 45020- 51440 4390 STATIC SD-SUI-OP-
56130 041 P.30 J

- 42800- 75400 530 STATIC SD-TUI-DP-
65740 041 P.30

- 51790- 72760 7230 STATIC SD-SUI-DP-
16470 041 F.30



I
P

SITE SUBSYSTEM
PARAMETER: YOUNC6 MODULUS IWal CHECKED BY: i - ATE: j i

GA Y: DATE: )

M1ETER I .. ..
- - METHOD OR ,)

EAN STD. DEV. REFERENCE SOURCE
DEPTH PRESSURE

PARAI

S

FORnA- MEMBER OR FLO OR
TION SEQUENCE SEDIMENT WELL

CRANDE SENTINEL McCoY
RONDE BLUFFS CANYON

FLOWTOP
I .

CRANDE SENTINEL MCCOY
RONDE BLUFFS CANYON

ENTABLATURE

GRANDE SENTINEL MCCOY
RONDE BLUFFS CANYON

COLONNADE

GRANDE SCHUANA UKTANUn -
RnONDE ENlABLATURE

CRANDE SCHWANA UKTANUM -
RONDE COLONNADE

CRANDE SCHWANA unTANuM
RONDE FLCUTOP

ORANDE SCHANA UWTANUM -
RONDE ENTABLATURE

CRANDE SCHUANA UHTANUM -
RONDE COLONNADE

CRANDE SENTINEL ROCKY
RONDE BLUFFS COULEE

ENTABLATURE

GRANDE SENTINEL COHASsETT -
RONDE BLUFFS FLOUTOP

CRANDE SENfINEL COHASSETT -
RONDE DLUFFS FLOUTOP

CRANDE SENTINEL COHASSETT -
RONDE ULUFFS ENTABLATURE

CRANDE SENTINEL COHASSETT -
RONDE BLUFFS COLONNADE

CRANDE SENTINEL MCCOY -
RONDE BLUFFS CANYON

FLOUTOP

10 LOCATION (MI (tIPl (CI VALUE RANGE n

- - - - -- 140 DO __ STATIC

STATIC_ - 41370- 75040
- 04260

9400

TElP

__ - 32090-
43990

_ _ __ - -- £9500-
65400

_ _ _ - -- 60600-
51000

14620-
44000

-8-50-

94410

63570-
91640

E2400-

94E00

31200-

57000

39900-
£4000

2400-
B6000

55100-
33300

20700-

33800

£170 STATIC

77130

72730

3*190

90630

74240

93600

43550

54690

76090

74010

25200

55000

4310

5490

10010

3940

4600

17000

3750

190

5170

£920

£000

DYNAMIC

DYNAMIC

STATIC

STATIC

STATIC

STATIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

6D-BUI-DP-
041 P.32

Bo-BU-OP-
041 P.32

8o-Du1-DP-
041 P.32

6D-DUI-Op-
041 P.35

sD-BUI-DP-
041 P.35

0D-DWI-DP-
041 P.34

ED-BUI-DP-
041 P.34

SD-nJI-OP-
041 P.34

9D-BI-DP-
041 P.28

SD-UWI-DP-
041 P.31

ED-oWI-DP-
041 P.31

SD-BUI-DP-
041 P. 31

CD-sUI-DP-
041 P.31

sD-BwI-DP-
041 P.33

., . i

. ), i

)

).

.)

3

-i

i

CRANDE SENTINEL MCCOY
RONDE BLUFFS CANYON

FLOWTOP

-- o3900-
75700

12700 DYNAMIC GD-IWI-DP-
041 P.33



i

S. .A. . .I . . .-.

SITE BUBSYSTDI
PARAMETER: YOUNC S NODULUS (MP&) CHECKED Y: - DATE: /I-in. tZ

GA Y: .J . OATE:

PARAMETER
FORMA- EtlER oR FLOW OR
TION SEGUENCE SEDIMENT IIELL ID

DEPTH PRESSURE
LOCATION (I) IMPS)

TEMP
IC)

METHOD OR
VALUE RANCE MEAN

_ __ __ .

GRANDE SENTINEL
ROtDE BLUFF6

GRANDE SENTINEL
RONDE BLUFFI

CRANDE 5CHANA
RONDE

GRANDE SCHWANA
ROtNDE

ORANDE SCHUANA
RONDE

GRANDE SCHUANA
RONDE

GRANDE SCHWANA
RONDE

GRANDE SCHWANA
RaNDE

GRANDE SC1UANA
RONDE

GRANIDE SENTINEL
ROND£ BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

SADILE POMIONA
* IUIJTA
IN

MCcoY
CANYON
ENTAELATURE

MCCOY
CANYON
COLONNADE

LTAM
FLOWTOP

UMTANUM
FLOUTOP

WTANUM
ENTABLATURE

UMTANUM
COLONNADE

UKTANUIM

UKTANUM

EXCLUDING
UMTANUM

ROCKY
COL-EE
ENTABLATURE

ROCKY
COULEE
COLONNADE

FOMONA
ENTABLATURE

_ -- 49000-
93700

- - - 45700-
A4800

71140

53200

- -- 11500- 35380
50000

_ -- 33900

- __ - 3400

- - -- 44800

6-900- S0000EXCLU-
SIVE
OF RRL

EXCLU-
SIVE
OF RL

EXCLU-
CIVE
OF RRL

6TO. DEV. REFERENCE SOURCE

9100 DYNAiIC D-BWI-DP-
041 P.33

S300 DYNAIIC 6D-BUI-OP-
- 041 P. 33

9570 DYNAMIC SD-DIJ-w-
041 P.35

31000 TRIAXIAL 6D-BW-TI-
00 P.41

29000 TRIAXIAL SD-m4I-TI-
080 P. 41

24800 TRIAXIAL 6D-BWI-TI-
080 P. 41

7700 DYNAIC 6D-EWI-DP-
041 P.47

20000 STATIC SD-EWI-oP-
041 P.47

14000 STATIC 6D-BWI-oP-
041 P.47

3700 DYNAMIC ED-EUt-DP-
041 P.29

5100 DYNAMIC so-BUI-OP-
041 P.29

E300 UNIAXIAL 6D-BWI-Tl-
.tESTS 080 P.41

r

) '

3.

)

5)

.3
.)

102000

-- 54000-
94500

_ - 48900-
14100

- - o7900-
8900

- - 87500-
89000

71000

64800

94100

90200

- -- W 93400

!
SADDLE POMONA
t1UINTA
IN

POMONA
COLONNADE

- - - 72400 7400 t;D-BWI-TI-
080 P. 41



SITE SUBSYSTEM
PARAMETER: YOUNO'S ODULUS (MPal dCKED Y:

GA Y:
sP DATE: |t ts 1 f DATE: W--79Z/

)

PARAMETER
) FORMA- MEMBER OR FLOW OR

TION SEQUENCE SEDIMENT $ELL ID
DEPTH PRESSURE

LOCATION 4"l (IP&)
TEMP
(C) VALUE RANGE MEAN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOJNTA
IN

SADDLE POMONA
* MOUNTA

IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMMIA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMOIA
HOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MONTA
IN

SADDLE POMONA
MOUNTA
IN

POONA _
ENTABLATURE

POMONA _
COLONNADE

- EXCLU-
6IVE
OF RL

LOWER POMONA 2-PC-1

LOWER POMONA 2-FC-2

LOWER POMONA 2-PC-3

LOWER POMONA 2-PC-4

LOWER POMONA 2-PC-5

LOWER POMONA 2-PC-6

- EXCLU-
GIVE
OF RRL

LOWER POMONA 2-PC-1

- - - - -- 86200

-- - -- - 72400

- - . - - 70900- 82500
91900

- - - - 75100- E1400
90100

- - - - 70100- 31900
92100

__ _ - -- 74000- 83400
90400

- - - - - 69100- 92700
97900

-- - - - 67200- 91900
E9400

- _ - - 7000- 03100
98200

__ _ _ - 74500- 03400
112400

- - - - 72100- 90900
97500

6TD. DEV.

9700

6900

4200

4700

7tOO

4400

'00

5900

3400

9300

4800

METHOD OR
REFERENCE

TRIAXIAL

TRIAXIAL

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

STATIC

STATIC

SOURCE

G-E15-TI-
080 P.41

CD-IIWI-TI-
090 P. 41

SD -U WI-WP-
041 P. 47

8D-BWI-TD-
00e P. 

SD-BWI-TD-
009 P. 9

8D-PWI-TD-
000 P. 10

SD-BWt-TD-
009 P. 12

6D-5Wt-TD-
009 P. 14

SD-BWI-TD-
008 P. s

SO-UI-oP-
04t P.47

SD-DWI-TD-
008 P. 6

.7)

:-y ,,I'

1

)

)

SADDLE POMONA LOWER
MOUNTA
IN

POMONA 2-PC-2 -- -- - - -- 76300- 94400 5400
87500

STATIC SD-BWI-TD-
008 P 9



i

SITE SUBSYSTEM
PARAMETER: YOUNG 8 MODULUS (lpa} CHECKED Y: ... 2 DATE: LLOL.&L

GA Y DATE: &Z2- l'

PARAMETER
A A AN . RETHO R

VALUE RANCE MEAN 6TD. E. REFERENCE 60URCE
- O FCRtA- MEMBER OR FLOW OR

TION SEQUENCE 8EDIMENT

-S 6ADDLE PMONA LOWER POMONA
MWtU4TA
IN

SADDLE POMONA
rOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE UMATILA
MOUNTA
IN

SADDLE UMATtLA
OUNTA

SADDLE UMATILA
I OUNTA
IN

SADDLE UWATILA
MOUNTA
IN

SADDLE UMATILA
HOUNTA
IN

SADDLE UMATILA
KOUNTA
IN

SADDLE UiATILA
OUNTA

IN

SADDLE UMATILA

MONT

LOUER POMIONA

LOWER POMONA

LOUER POMONA

UMATILA
COLONNADE

UHATtLA
COLONNADE

UMATILA
COLONNADE

UMATILA
COLONNADE

UNATILA
COLONNADE

tMATILA
COLONNADE

UMATILA
COLONNADE

UMATILA
COLONNADE

WELL ID

2-PC-3

2-PC-4

2-PC-5

2-PC-k

70700- e0000

- - - - 75450- 87950
111200

_ _ _ - 71900- 93300
101000

__-__ _ - 75000- 91200
92400

- - - - 52540- 57160
606*0

-- - - - - 6950

_ _ _ - - 56160

-- 57200

- - - 5700- 42400
46300

- - - 60600- 63200
64400

- - - - t59OO- 42600
65900

- _ - - 60300- 63500
66300

£200 STATIC

12400 STATIC

O500 STATIC

5500 STATIC

4230 STATIC

- STATIC

- STATIC

-- STATIC

2400 DYNAMIC

2300 DYNAMIC

2000 DYNAMIC

2300 DYNAMIC

DEPTH PRESSURE TElP
LOCATION CM) (tP) IC)

SD-SwI-TD-
coo P. o

8D-EWI-TO-
005 P. 12

'SD-sWI-Tt-
Ct P. 14

SD-SWt-TO-
000 P. S

D-ulWI-TI-
106 P. t7

8D-SWt-TI-
t06 P. 17

8D-BWI-TI-
1o0 P. 17

5D-SWI-TI-
106 P. 17

6D-SUI-TI-
lOb P. 17

6D-SWt-Tt-
106 P. 17

SD-5t-TI-
106 P. 9

BD-SU-Tt-
106 P. 20

)

'3

3

J

)

J.

)

)



. .I.. . . 1 . ... ~ . . .I .. . - .. ..

I

)

I.

SITE UBSYSTEMI
PARAMETER: YOUNO'f MODUWS (P&) CHECKEQ BY: t . -- DATE-

GA BY: Z DATE LQ.8 -
PARAMETER - *

FORMA- HEMER OR FLOW OR DEPTH PRESSURE TEP --- ----- METHOD an
TION SEQUENCE SEDIMENT WELL ID LOCATION Hn IMPi) Lc VALUE RANCE MEAN STD. EV. REFERENCE SOURCE

SADDLE POMONA - - -- 3I0- 7500 - CORE ANAL ItHO-UWI-
HOUNTA -7000 LV-tI P.23
IN

)

.. .__ ..... .. . .... ...... 

. . ........ . .~~~~~~~~~~~~~~~~~~~~~~~~

:)

0

-P

i

II



;1

I) SITE SUBSYSTEM
PARAMETER: FOISSON S RATIO CHECKED Y . . OATt: W.ffi-±

GA Y: CATE: 4. 2G

PARAMETER

)

' FOMA- MEMBER OR FLOW OR
TION SECUENCE SEDIMENT

) CRANDE SENTINEL ROCKY
RAWDE ULLFFS COULEE

ENTABLATURE

CRANDE SENTINEL ROCKY
RDE BLUFFS COULEE

COLONNAOE

CRANDE SENTINEL COHASSETT
- ROMDE LUFFS FLOUTOP

DEPTH
UELL ID LOCATION (n

PRESSURE
IMPa I

CRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE ELUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE ELUFFS

GRANDE SENTINEL
RONDE 8LUFFS

CRANDE SENTINEL
RONDE BLUFFS

) RANDE SCHIMNA
RONDE

GRANDE SC1IANA
RONDE

CRANDE SCHWANA
RONDE

CRANDE SCHUNA
RONDE

GRANDE CHWANA
ROUDE

COHASSETT
VESICULAR

COHASSETT
ENTABLATURE

COHASSETT
COLONNADE

MCCOY
CANYON
FLOWTOP

MCCOY
CANYON
VESICULAR

MCCOY
CANYON
ENTABLATURE

Mccoy
CANYON
COLONNADE

UTANUM
FLOWTOP

UlMTANUH
ENTABLATURE

UMTANUM
COLONNADE

UKTANUM
FLOWTOP

UMITANU11
ENTABLATURE

TEMP - _
(C) VALUE RANGE

_ - 0.23-
0.29

- -- 0.21-
0.26

- -- t0.13-
0.24

- -- 0.14-
0.31

O 7-
0.31

0.15-
0.30

0.10-
0.27

0.22-
0. 3

0. 3-
0.31

0.22-
0.24

0.13-
0.32

0.19-
0.29

0.17-
0.29

0.32

0.23-
0.29

0.22

0.24

0.24

0. 24

0.22

0.29

0.23

0.23

0. 2

0.25

0.24

0.21

0. 26

MEAN ETD. DEV.

0.27 0.02

0.23 0.02

0.06

0.02

0.02

0.03

0.04

0.05

0. 04

0.01

0.04

0.03

0.03

0.06

0. Ot

METHOD OR
REFERENCE SOURCE

DYNAIC SD-BUI-oP-
041 P.24

DYNAMIC 8D-BUI-DP-
041 P. 24

DYNAMIC 6D-BWI-DP-
041 P.3t

DYNAMIC SD-EUI-DP-
041 P.31

DYNAMIC 6D-BWI-oP-
041 P.21

DYNAMIC 8D-Utw-DP-
041 P.3t

DYNAMIC SD-BUwI-DP-
041 P. 33

DYNAMIC 6D-BWI-OP-
041 P.33

DYNAMIC SD-BUI-DP-
041 P.33

DYNAMIC SD-8UI-DW-
04 P33

DYNAMIC 6D-BW-DP-
041 P.35

DYNAMIC BD-BWI-DP-
041 P.35

DYNAMIC 6D-EWI-DP-
041 P.35

STATIC SD-Sw-uP-
041 P.34

STATIC SD-fiWI-DP-
041 P.34

. )

. I I1

I

)

I w 

.:

i



SITE SUBSYSTEM
PARAMETER: POISSON'S RATIO CIECKED Y: - DATE 1h "l, 

GA BY: LL DATE J - 7 - /,. .

FORMA- MEtMBER OR FLOU OR
TION SEOUENCE SEDIMENT

( ORANDE SCHUANA UIITANUt
RONDE COLONNADE

CRANDE SENTINEL ROCKY
RONDE BLUFFS COULEE

ENTABLATURE

CRANDE S6.TINEL ROCKY
RONDE ELUFFS COULEE

COLONNADE

CRANDE SENTINEL COIASSETT
RONDE BLUFFS FLOWTOP

CRANDE SENTINEL COIASSETT
RONDE BLUFFS VESICULAR

GRANDE SENTINEL COitASSETT
RONDE BLUFFS ENTABLATURE

CRANDE SENTINUEL C011ASSETT
RONDE BLUFFS COLONNADE

CRANDE SENTINEL MCCOY
c RONDE BLUFFS CANYON

FLOUTOP

CRANDE SENTINEL MCCOY
RONDE BLUFFS CANYON

ENTABLATURE

CRANDE BENTIUEL MCCOY
RONDE BLUFFS CANYON

( COLONNADE

GRANDE VER/UND FLOUTOP
RONDE RLYINO

CRANDE OVER/UND FLOUTOP
RONDE RLYINO

ORANDE OVER/UND ENTASLATURE
RONDE RLYINO

CRANDE OVERXUND ENTABLATURE
t RONDE RLYINO

CRANDE OVER/UND COLONNADE
RONDE RLYINO

.

PARAMETER
_ _ _ _ _ _ _ _ __-_ _ _ _ _ _ _ _DEPTH PRESSURE

NELL ID LOCATION (H) IMPal
TEMP
(c) VALUE RANGI

- 0.22-
0. 2

- - 0. 27-
0.29

0. 26-
0.29

- - 0.14-
0.25

- - 0.21-
0.33

- 0.22-
0.29

- -- 0.20-
0.21

0.27

0.20

0.29

0. 25

0. 25

0. 16

0. 26

0.23

E MEAN

0.25

0.28

STD. DEV.

0.02

0.01

0. 01

08

0.06

0.02

0.02

0.02

0.05

0.04

0.03

0.02

0.04

0.04

METHOD OR
REFERENCE SOURCE

STATIC SD-BUI-P-
041 P.34

STATIC SO-BWI-DP-
041 P28

STATIC SD-BWI-P-
041 P.28

STATIC SO-BWI-DP-
041 P30

STATIC S-BWI-OP-
041 P.30

STATIC 80-BWI-DP-
041 P.30

STATIC 60-BWI-P-
041 P.30

STATIC SD-BUI-DP-
041 P.32

STATIC SO-BUI-DP-
041 P.32

STATIC SD-BWI-DP-
041 P.32

TRIAXtAL SD-BWt-TI-
090 P. 47

UNIAXIAL GO-BWI-TI-
090 P. 47

TRIAXIAL 6D-BWI-TI-
080 P.47

U1IAXIAL SD-BWI-TI-
080 P. 47

TRIAXIAL SD-BUI-TI-
090 P. 47

f

C

L

.

L.

- - 0.23-
0.29

- - 0.17-
0.27

- - - 0.20

_- _ - -- 0.21

_ -_ -- 0.24

_ __ -- 0.24

_ - __ 0.25



S

i

iI

)

P

SITE SUBSYSTEM
PARAMETER: POISSN'S RATIO

FORA- EMER OR FLOW OR
TION SEGUENCE SEDIMENT

CHECKED Y: DATE -af6 
GA Y: DATE: Ab-2i-ff

)

PARAMETER . . .. *~~~~~~ ..

DEPTH PRESSURE
WELL I LOCATION IN) (Wal

TEt METHOD M

RANDE OVER/UND COLONNAD
RONDE RLYINO

CRANDE SCHUANA UTANM
RONDE FLOlTOP

GRANDE SCHUANA U[TANU
ROUDE ENTADLAT

GRANDE SCH4ANA UMTANUM
ROt DE ENTABLAI

CRANDE SCA UttTANUit
RONDE COLONNAC

S CANDi_ 6CHUANA UHTNU
I RNDE CLONAD

CRANDE SECHANA Ut HIL
RONDE

CRANDE SCHUANA UTANUM
RONDE

RANDE 6EiNTINEL IlDDLE
RONDE BLUFFS SENTINEL

BLUFFS

CRANDE CCANA UtANUtt

iSONDE

SADDLE UtATILA UHATILA
MOUNTA COLONNAO
IN

SADDUE UATILA iUNATILA
MONTA COLONNAD
IN

TURE

TURE

IE

IE

EXCLd- -
SKYE
OF RRL

EXCLU- -
STYE
OF RRL

_Z _

IC) VALUE RANGE MEAN

- - -- 0.25

- - - 0.25

- - -- 0.25

- - -- 0.27

- - - 0.24

- - -- 0.23

- - 0.1 - 0.24__ _

0. 32

- - - - 0.5-
0.32

0.27

ETD. OEV.

0.04

0. 05

0. 05

0.05

0.05

0.06

0.04

0.05

0.02

0. 05

0.01

0.01

0.01

0.02

REFERENCE SOURCE

UNIAXIAL SD-DW-Tl-
080 P. 47

TRIAXIAL 6D-SUI-TI-
080 P. 47

TRIAXIAL 6D-BWI-TI-
080 P. 47

UNIAXIAL SD-BWI-TI-
080 F.47

TRIAXIAL ID-EWI-TI-
080 P. 47

UNIAXIAL 6D-DI-Ti-
080 P. 47

DYNAMIC ED-BI-DP-
041 P. 47

STATIC so-sIl-DP-
041 P. 47

-- RHO-BU-SA-
252

- RHO-EW -SA-
252P

DYNAMIC SD-BWI-TI-
£06 P. 7

DYNAMIC SD-iWI-DP-
041 P. 1t

DYNAMIC SD-BWl-UP-
041 P. t9

DYNAMIC UD-EWl-oP-
041 P20

;

)

3,

)

.)

)

.)

IE

IC

- - 0.27

_ __ 0.27

_ _ _ -- - -- 0.22-
0.25

0.22-
0.25

__ _ _ _ -- -- 0.22-
0.25

__ - - _ - -- 0. t9-

0.25

0.23

SADDLE UMATILA UATlLA
HOUNTA COLONNADE
IN

SADDLE UtATILA UMATILA
MOUNTA COLONNADE
IN

0.23

0.24

0.22



I1
CHECKEO Y: ' DATE: -

GA Y: I UDATE: -.2.-hf' )

PARAMETER

SITE SUBSYSTEM
PARAMETER: POISSON'S RATIO

FORMA- MEMBER OR FLOU OR
TION SEQUEPSCE SEDIMENT

DEPTH RESSURE TEMP
UELL ID LOCAT1ON IM (IMP) tc) VALUE RANGE

- - - = -- - ETHOD OR
MEAN STD. EV. REFERENCE SOURCE

SADDLE POMONA
MOUNTIA
IN

SADDLE POMONA
MOUNTA
I1N

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE UtIATILA
IOUNTA
IN

SADDLE UMATILA
MOUNTA
IN

SADDLE UMATILA
IOUNTA
IN

SADDLE UMATILLA
MOUNT

IN
SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MaUNTA
IN

6ADDLE POrLNA

IN

SADDLE POMONA
MQUNT
IN

POMONA _ _
ENTABLATURE

POMONA - --
ENTABLATURE

POMONA - --
COLONNADE

POMONA -- -
COLONNADE

UMATILA - --
COLONNADE

UMATILA - _
COLONNADE

UMATILA - --
COLONNADE

UMATILLA - -
COLONNADE

LOWER POMONA 2-PC-I -

LOWER POMONA 2-PC-2 -

LOUER POMONA 2-PC-3 --

LOWER POMONA 2-PC-4 -

- - - 0.27

- - - 0.25

- - - ~~0.3

- -- -- ~0.25

- - 0.22- 0.23
0.24

_ __ -- 0.26

--- 0.22

- -- - 0.24

- - 0.22- 0.255
0.30 

- - 0.23- 0.26
0.33

- -- ~021- 0.25
O 31

0.03

0.02

0.02

0.01

0.01

0. 03

0.04

0.03

0.03

TRIAXtAL

UNIAXIAL

TRUAXIAL

UNlAXIAL

STATIC

STATIC

STATIC

STATIC

DYIIANIC

DYNAMIC

DYNAMIC

DYNAMIC

SCD-WI-TI-
090 P. 47

ED-BWl-TS-
050 P. 47

SD-BWI-Ti-
080 P. 47

SD-BWI-TI-
06 P. 47

SD-BWI-TI-
104 P. IS

6D-BWI-TI-
106 P. 19

SD-0WI-TI-
t0& P. 19

CD-EWI-TI-
lob P. a

SD-BWI-TD-

000 P. a

6o-EWI-Op-
041 P. tO

, 

I 

I .,

.)

I

I
3

.,i

- - 0.20-
0.32

0.25 DYNAMIC SD-BUI-TD-
009 P. 12



)
.... ;.A. .

I

I
. t

tf 4i.

I

i
I
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ITE SUCSYSTEM
PARAMETER: POISSON'S RATIO

FORMA,- 1EnDER OR FLOW OR DEPTH PRESSURE TEMP
TION SEQUENCE SEDIMENT WELL ID LOCATION CHI (Ipal (c)

CHECKED Y: "D ATE: ' - -
GA BY: DATE: J1-.2 - ' ,I

- PARAMETER

VALUE RANGE

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
FOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MWNTA
IN

SADDLE POMONA
* IOUNTA

IH

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
EN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

8ADDLE POMDHA
MOUNTA
IN

- EXCLU- -
SIVE

*- -OF RRL

LOWER POMONA 2-PC-5 -

LOWER POMONA

EXCLUDING
UKTANUM

LOWER POMONA

LOWER POMONA

LOWER POMONA

LOWER POMONA

LOWER POMONA

LOWER POMONA

2-PC-6 -

EXCLU- -
GIVE
OF RRL

EXCLU- --
SIVE
OF RRL

2-PC-I -

2-PC-2 --

2-PC-3 -

2-PC-4 -

2-PC-5 --

2-PC-6 -

0.20-
0.32

0.I8-
...__.- 0 _.. 33

* - - - -. O.QI-

0.26

- - - -- 0. 21-
0.27

0.22-
0.36

0.23-
0.29

0.25-
0.27

0.24-
0.31

0.22-
0.31

0.20-
0.30

0.24-
0.28

rE MEAN

0.26

0.25

-0.24

0.24

0.25

0.25

0.26

0. 265

0.26

0.25

0.26

0.01

0.04

0.01

0.04

0.02

0. 01

0.01

0.02

0.03

0.03

0.0t

DYNAMIC so-oWl
041 P.

DYNAMIC

*.OYNAnIC

STATIC

STATIC

STATIC

STATIC

STATIC

STATIC

STATIC

STATIC

:3S-EWI1-TD- ,,( j
--*00 P.14

:60-EW1-TD-
009 P.15

SO-UWI-p- i
041 P.47

SD-BWI-DP- )
041 P.47

50-BUI-TO-

6D-BWI-TD-
009 .9

009 P.10

SD-BW1-TD-
009 P.12

6D-BWt-TD-
008 P.14

6D-BWI-TO- )
00o P.15

.1

- - - METHOD OR
8TD. DEV. REFERENCE SOU

_ .0 ...

ICE .~ 

47 ,' I . I.47. .- .. I

SADDLE POMONA
MOW*TA
IN

--- 0.19-
0.29

0.25 CORE ANAL RHO-BWI-
LD-11 F.23



.I

SITE SUBSYSTEM
PARAMETER: COMPRESSIVE STRENGTH WaPa) CHECKED Y:

GA BY:

PARAMETER

.~1

DATE: 1aezz.f
LJVi..... DATE: o

-'I

FORMA- ER OR FLOW tlR
TIOt SEQUENCE SEDIMENT WELL I LOCATION

- - UMTANUM - --
FOt10NA

DEPTH PRESSURE TEMP
£H) (MPal IC)

-- 0-69 2002

.- METHOD OR'
DEV. REFERENCE SOURCE .n,VALUE RANOE

- 21-376

MEAN STD.

) COLUt1- -
OIA
RIVER

% COLUM- -
IA

R IVER
I

COLM- -
SIA
RIVER

_ __ -- O

_ __ - O

- 0

- 0-52

- - 230-35 -

- -- 226-241 -

157-100 - 358-591 -

20-500 - 32-575 -

20-500 -- 18-632 -

20-500 - 21-578 -

LABORA-
TORY
MEASURE-
1ENT
TRIAXIAL

LABORA-
TORY
tEASURE-
MENT
UNIAXIAL

LAEORA-
TORY
HEASLUE-
MENT
UNIAXIAL

LABORA-
TORY
hEASURE-
1ENT
UNIAXIAL

LABORA-
TORY
MEASURE-

MENT
TRIAXIAL

LABORA-
TORY
MEASURE-
MENT
TRIAX IAL

LABORA-
TORY
hEASURE-
MENT
TRIAXIAL

NUREO/CR-
2352

NUREOXCR-
2352

1) 

NUREO/CR- I
2352

. . - i . i
NUREQICR- ); 
2352

1

I

I

I CRANDE CHUANA UMTANUM
RONDE

NUREG/CR-
2352

)

ORANDE CHUANA UTANUM
RONDE

- 0-69 NUREG/CR-
2332

NUREO/CR-
2352

p CRANDE CHUANA U"TANUM
RONDE

_ 0-52

p

J

)



)

SITE SUBSYSTEM
PARAMETER: COMPRESSIVE STRENGTH (HPa CHECKED Y: ... A.TE: LL -DAT E

GA Y: C DATE: -147-, y

PARAMETER

S

FORMA- MEMDER OR FLOU OR
TION SEQUENCE SEDIMENT

GRANDE SCHWANA UMTANUM
RONDE

GRANDE SENTINEL ROCKY
RONDE BLUFFS CWLEE

FLOWTOP

GRANDE SENTINEL ROCKY
RONDE BLUFFS COJLEE

VESICULAR

ORANDE SENTINEL ROCKY
RONDE CLUFFS COULEE

ENTALATURE

CRANDE SENTINEL ROCKY
RONDE BLUFFS CWLEE

COLONNADE

GRANDE 6ENTINEL COIHASSET
RONDE BLUFFS FLOUTOP

GRANDE SENTINEL ClASSET
RONDE CLUFF6 VESICULAR

CRANDE SENTINEL COIASSET
RONDE ELUFFS COLONNADE

GRANDE SENTINEL MCCOY
RONDE BLUFFS CANYON

FLOuTOP

QRANDE SENTINEL nCCOY
* RONDE BLUFFS CANYON

VESICULAR

ORANDE SENTINEL MCCOY
RONDE BLUFFS CANYON

ENTABLATURE

CRANDE SENTINEL MCCOY
RONE BLUFFS CANYON

COLONNADE

WELL ID LOCATION
DEPTH PRESSURE

- 0-14

TEMP
c3

23-300

VALUE RANCE

-- 61-252 -

METHO OR
MEAN STD. DEV. REFERENCE

- - LABORA-
TORY
MEASURE-
MENT
TRIAXIAL

SOURCE

MNREGICR-
2352

- - - - -- 32. 40

__ _ - -- -- 171.49

I

I

I

- - - - 19.70-
97. 60

_ _ _ _- 70.13-
244.39

- - - - 214.06-
355. 1

_ __ -- - 94.14-
117.78

- - -- 17.08-
404. 49

_ __ - - 99. 58-
107.03

62. 08

163. 63

299. 30

37.90

96.84

330. 12

- UNIAXIAL flD-EWI-DP-
041 P.28

- UNIAXIAL ED-mWI-oP-
041 P.29

- JNIAXIAL SD-oWI-Dp-
041 P.28

- UNIAXIAL SD-BUd-DP-
041 P.29

19. 10 WlIXIAL o-BUI-D#-
041 P.30

£3.34 WUKAXIAL SD-BJI-Dp-
041 P.30

39.31 UNIAXIAL gDo-UI--
041 P.30

14.04 UNIAXIAL UD-eUI-DP-
041 P.32

13.33 UNIAXtAL 6D-sUI-DP-
041 P.32

49.01 UNIAXIAL SD-BWI-DP-
041 P.32

5.e3 UNIAXIAL SD-BWI-DP-
041 P.32

2I

.r)

.I

)

.)

I)

:: 1

103. 71

i



)

SITE SUiSYSTEI
PARAMETER: COMPRESSIVE STRENGTH IMPal CHECKED Y ; IATE: -/j- ^'

GA Y: CATE: jj - L- -)

PARAlETER -
FORMA- EuSER OR FLOW OR
TION SEGUENCE SEDIMENT

CRANDE SENTINEL MIDDLE
RONDE BLUFFS SENTINEL

BLUFFS

CRANDE 6CHUANA UKTANUM
RONDE FLOUTOP

CRANDE SCNWAHA URTANUM
RONDE VESICULAR

CRANDE SCHUANA UffTANUM
RONDE NTABLATURE

GRANDE SCI4UANA U1ETANUM
RONDE COONNADE

GRANDE SCHWANA UNTANUM
RONDE

GRANDE SCHWANA UKTANUM
RONDE

CRANDE SCHUANA URTANUM
RONDE

GRANDE SCHUAtA UMTANUM
RONDE

GRANDE SCHWANA UNTANUIM
RONDE

CRANDE SCHWANA UKTANUM
RONDE

GRANDE SCHWANA UIJTANUM
RONDE

GRANDE SCHUANA UMTANUM
RONDE

CRANDE SCHWANA UhTANUM
RONDE

GRANDE SENTINEL COHASSET
ROUDE BLUFFS ENTABLATURE

UELL ID LOCATION
DEPTH PRESSURE
(N) EMPA)

*n . I^

TEMP
fC) VALUE RANGE MEAN

-- -- 266

M-ETHOD OR
TD. DEV. REFERENCE SOURCE

29 UNIAXIAL RHO-EW-SA-
252P

_ - - 3.4

_ -- - 6.9

-- - - 20.7

_ _ - 34.5

__ __ - 51.7

EXCLU- - -- 0

- - 13 3- 65. 31 45. 59 UNIAXIAL SD-GUI-IDP-
201. 5 041 P. 34

- -- - - -- UNIAXIAL 6 D-BW-DP-
- 041 P.34

--- 207.11- 352.97 63.56 WIAXIAL SD-BUI-OP-
468.40 -- 041 P.34

- - 336.38- 385.70 27.42 UNIAXItA ED-Ut-DP-
404.39 041 P.34

20 - 91-369 212 106 TRIAXIAL 6D-BU-TI-
080 P.21

20 -- -- 365 - TRIAXIAL ED-EI&-TI-
0Q0 P. 21

20 - -- 277 - TRIAXIAL 6D-sWI-TI-
080 P.21

20 - - 297 -- TRIAXIAL ED-DU-TI-
080 P.21

20 -- 357-671 461 90 TRIAXI SD-DUI-TI-
090 P.21

20 - 221-596 461 208 TRIAXI 8D-0W-TI-
080 P21

- - 91-369 212 106 UN- so-EUI-oP-
CONFINED 041 P. 49

- -- 0357-671 420 9O CONFINED 59-BUI-DP-
041 P40

_ __-- 2t2 106 UNIAXIAL RHO-lU-6A-
252P

'')

0

3

)

.)

I
i
t

Ii
I

I

SIVE
OF RRL

EXCLU-
SIVE
OF RRL

- 34. 

_ -- 214. 74-
407. 4

291. 4 18.90 UNIAXtAL ED-EWI -DP-
041 P.30 J



SITE SUBSYSTEI
PARAMIETER: COMPRESSIVE STRENCTH HPal CHECKED Y: S DATE: l -ae W t

GA BY: i DATE: 1 - t2 .

PARAMETER . -

FORHA- EMBER OR FLOU OR
TION SEQUENCE SEDIMENT

HAN- - -
FORD

HAN- -- -
.FORD

SADDLE PMONA POF1ONA
MOUNTA
IN

DEPTH PRESSURE
UELL ID LOCATION (MI (mPg)

TEtp
(CI VALUE RANGE

HETHOD OR
MEAN STD. DEV. REFERENCE SOURCE

__ 0

- 0-34

_ 0

- 0

- 13.9

_ __ 193-400 --

20-500 -- 10-365 -

- - 3. 7-378 -

SADDLE PONA
MOUNTA
IN

SADDLE POMOLNA
MOUNTA
IN

SADDLE PONONA
NOUNTA

KOUWNTA

SADDLE POSONA
j SOUNTA

IN

SADDLE POMONA
MOUNTA
IN

SADDLE POlONA
NOUNTA
IN6ADDLE PtONA
MOUTA
IN

EXCLU- -
SIVE
OF RRL

EXCLU- -
GIVE
OF RRL

LOWER POISO4A -PC-I

LOWER POtONA 2-PC-2

LOWER POMONA 2-PC-3

- 0

__ 0

- 0

- - 266-416

- -- 434-025

_ -- 7S-37B

- -- 141-379

- - 130-29&

- -- 156-296

- -_ 13-363

356

490

294

272

216

228

275

- LABORA-
TORY
HEASURE-
hENT
UNIAXIAL

- LABORA-
TORY
tlEASURE-

TRIAXIAL

-- LABORA-
TORY
HEASURE-
MENT
UNIAXIAL

42 UN-
CONFINED

3S CONFINED

-- UNIAXIAL

- TRIAXIAL

54 CONFINED

63 CONFINED

61 CONFINED

NUREO/CR-
2332

NMREOICR-
2352

NUREC/CR-
2352

SD-SUI-DP-
041 P. 4

SD-UWI-DP-
041 P. 48

RHO-BWI-
LD-It P. 23

RHO-BUWI-
LO-tt P. 23

SD-PWI-TD-
008 P. 

SD-EWI-TD-
009 P. 9

SD-UI-TD-
009 P. 10

-. I

.)

.)

J



.I

SITE SUBSYSTEM
* PARAMETER: COMPRESSIVE TRENGTH (MPal C OA Y: .fi DATE. .lC -fL 

OA Y: LD.. DATE: Jr,2L~ '

.)

3

FORMA- EMBER OR FOW OR
TION SEGUENCE SEDIMENT WELL ID LOCATIOU

" SADDLE OMONA
IIUNTA
IN

LOWER PMONA 2-PC-4

SADDLE POMONA LOWER POtONA
MOUNJTA
IN

SADDLE POMONA LOWER POMMIA
OUNTA

IN

SADDLE POMONA POMONA
MOUNTA
IN

SADDLE POMONA POruXJA
MOUNTA
IN

SADDLE POMONA POMONA
MOUNTA

SADDLE POMON POMONA
MOnnTA
IN

SADDLE UMATILLA UMATILLA
MO(JNTA COLONNADE
IN

SADDLE UMATILLA -
MOUNTA
IN

SADDLE UMATILLA UMATILLA
MOUNTA COLONNADE
IN

SADDLE UMATILLA UMATILLA
MOUNTA COLONNADE
IN

SADDLE POMONA -

IOUNTA
IN

2-PC-S

2-PC-&

DEPTH PRESSURE
("I (lw.)

- 0

-- 0

- 0

- 0

- 3.4

- 6.9

- 13.6

- 0

- a

- 0

-- 0

- - 89-369 203

- - 67-331 172

_ _- 63-237 219

20 - 266-416 336

20 - 365-441 400

20 -- 303-479 305

20 -- 434-525 490

- - 218-42- 261.43
295. 92

- - 230.71- 235.42
276.62

- - 204.69- 236.29
258.97

- -- 191.79- 248.5s
297.86

_ - 75-378 284

so

6a3

132

42

29

66

35

23. 54

15.39

17.40

2B.09

TEMP
(C)

PARAMETER
AL -ANGE -EA -T------- D MERHO OR

VALUE RNGE EAN 6TD. DEV. REFERENCE

CONFINED

CONFINED

CONFINED

TRIAXIAL

TRIAXIAL

TRIAXIAL

TRIAXIAL

AsTh
UNIAXIAL

ASTM
UNIAXIAL

ASTh
UNIAXtAL

ASTM
UNIAXIAL

UNIAXIAL

SOURCE

SD-PWI-TD-
008 P. 12

6D-UWI-TD-
009 P. 14

ED-TWI-TD-
008 P. s

8D-lW-TI-
080 P.21

GD-BWI-TI-
090 P. 21

SD-BU-Tl-
090 P. 21

6D-PU-TI-
080 P. 21

D-BUWI-TI-
106 P. 17

SD-BUI-TI-
106 P. 17

6O-BIW-TI-
106 P. 19

ED-EWI-TI-
106 P. 20

RHO-UWI-
LD-l P.23

)

.3
*I

3

.)

)



'I SITE BSYSTEM
PARAMETER: COMPRESSIVE STRENGTH tHPal CHECKED Y: -- DATE: lQ X 

GA Y: .1 j DATE: IQ-Lf/ 'Y

) FORMA- MENER OR FLOW On DEPTH PRESSURE
TION SEQUENCE SEDIMENT WELL ID LOCATION (MI (IMP)

TEMP
(C)

PARAMETER

VALUE RANGE MEAN CTD.
-__ - METHOD OR
DEV. REFERENCE SOURCE

TRIAXIAL RHO-EWI-
LO-tI P.23

SADDLE PMDNA
MOUNTA
IN

SADDLE POMONA
MJNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOIJNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

-- 141-379 272

LOWER POMONA 2-PC-I - - 0

LOWER POMONA 2-PC-2 -- - 0

LOWER POMONA 2-PC-3 - 0

LOWER POMONA 2-PC-4 - - 0

LOWER POMONA 2-PC-5 -- - 0

LOWER POMONA 2-PC-6 - - 0

POMONA -- - 0

POMONA - -3.4

POMONA -- -- - 6.9

POMONA -- - - 13.S

- - 130-296

- - I-296

__ _ 193-363

- - 99-369

- - 67-331

- -- 63-370

20 - 266-416

20 -- 365-441

20 - 303-479

20 - 434-525

- -- 218 42-
295.92

216

229

275

203

172

219

356

408

385

490

54

63

61

us

o

132

42

28

66

3!

CONFINED

CONFINED

.C.I.

CONFINED

CONFINED

COINED

TRIAXIAL

TRIAXIAL

TRIAXtAL

TRIAXIAL

6D-BwI-TD-
08 P.9

09 P.9 

6D-BW1-TD-
008 P. to

CD-EU I-TD-
00 P. 12

6D-UWI-TD-
008 P. 14

SD-UWI-TD-
008 P. is

SD-BU-TI-
090 P.21

SD-UW-TI-
080 P.21

60-EW-Tt-
090 P.2t

SD-EW-TI-
080 P.21

I

I

)

I -,

SADDLE UMATILLA UMATILLA
MaUNTA COLONNADE
IN

-- - 0 261.43 23.54 AST" SD-EWI-TI-
UNIAKtAL 106 P.17



SITE UJBSYSTEM
PARAMETER: COMPRESSIVE STRENGTH WIPs)

I :

. .

FORMA- MWER OR FLOW OR
TION SEGUENCE SEDIMENT

SADDLE UMATILLA -
MOUNTA
IN

SADDLE UMATILLA -
MOUNTA
IN

SADDLE UMATILLA UMATILLA
1OUNTA COLONNADE
IN

SADDLE POMONA POIONA
MOUNTA
INS

WELL
DEPTH PRESSURE

ID LOCATION l (MP&1

- - 0

__ . - 0

TEMP

_ _ - 0-14

(C) VALUE RANCE

- - 230.71-
9 276.62

- - 204.68-
258.97

- - 191.78-
287.86

- - 245-379

22-300 - 66-503

23-300 -- 66-525

SADDLE POMONA POMONA
MOUNTA
INS

- 0-14

CHECKED Y: - DATE: /A Ne
GA DY: . . . DATE: 7 2ZJ-,tS/

PARAMETER
MET -DOR

MEWE STD. DEV. QEFERENCE SOURCE

255.42 15.E9 ASTn ID-IlI-TI-
UNIAXAL 106 P. 1

236. 29 17.40 ATh SD-8WI-TI- i
UNIAXIAL 106 P.t9

:) 
249.86 29.99 ASTH 6D-NWI-TI-

UNIAXIAL 106 P.20 )

- - LAIORA- MURE/CR-
TORY 2352
MEASURE-
NENT
TRIAXIAL

-- LJABRA- NUREO/CR-
TORY 2352
MEASURE-
"ENT
TRIAXIAL

-- - LABDRA- m)REOiCR-
TORY 2352
MEASURE-
hENT
TRIAXIAL

.)

SADDLE POMOtA POMONA
MDUNTA
INS

- - - ~~0-14



)

SITE SU1SYSTEM
PARAMETER: TENSILE STRENGTH CHPsI CHECKED Y: -- DATE: L4 -Ptv -a -

GA Y: D OATE: - y

) FORMA- MEMBER OR FLO OR
TION SEQUENCE SEDIMENT WELL

DEPTH PRESSURE
(m) (Mpg)

TEMP
(C)

PARAMETER
VALUE RAN---MEAN ITO. 0EV. RETHOD RC
VALUE RANCE MEAN ETD. DEV. REFENCEID LOCATION

I
, COL- -

UMSU[
RIVER

GRA4DE SCHWANA
RONDE

GRANDE SCHUANA
RONDE

GRANDE --
RONDE

CRANDE --
RONDE

GRANDE SCHWANA
RONDE

GRANDE SCHUANA
ROIDE

CRANDE CHUANA
RONDE

UMTANUM
COLONNADE

U1TANUM
ENTABLATURE

COLONNADE

ENTABLATURE

UMTANrUM
ENTABLATURE

UMTANUM
ENTACLATURE

UTANU1
ENTABLATURE

- - 11. 10- -
14. 48

- -- 2.7-11.0 .5 4.2

- __ 1.4-23.7 11.9 6.9

- - 5.5-20.9 15.0 *.0

- -- 8.0-24.0 17.2 5. I

_ - 1.4-23.7 14.3 .6

- -- 4.2-20.1 10.3 5.9

- - 4.3-16.1 10.1 5.2

DC-Z

DH-4

OH-5

N46-34-17 -
WI 19-31-4

N46-45-33 -
W 19-21-42

N45-45-17 -
W 19-49-43

LABORA-
TORY
MEASURE-
MENT

ERAZILIAN
SCHMIDT
CT. AL.
1990

BRAZILIAN
SCHMIDT
ET. AL.
1980

BRAZILIAN
SCHMIDT
ET. AL.
190

URAZ ILIAN
SCHMIDT
ET. AL.
1980

URAZILIAN
SCHMIDT
ET. AL.
1980

BRAZILIAN
SCHMIDT
ET. AL.
1980

BRAZILIAN
BCHMIDT
ET. AL.
1980

BRAZILIAN
SCHMIDT
ET. AL.
1990

SOURCE

NUREO/CR-
23S2

SO-EWI-Ti-
080 P. 33

EO-0WI-TI-
Coo . 35

6D-RWI-Tl-
00 P. 35

6D-8WI-Ti-
080 P. 35

CD-BWI-TI-
080 P. 35

CD-EWI-TI-
080 P. 35

CD-RU I-TI-
oo . 3S

)

) I !

I

).

)I

CRANDE CKIJANA MTANUt
RONDE COLONZJADE

0DH-3 N46-21-19 -
U119-23-27

-- 2.7-11.0 6.5 4.2 CD-8W-TI-
OO P. 35



.)

SITE SUBSYSTEM
PARAMETER: TENSILE STRENGTH (IPal

FORMA- EMBER OR FLOW OR
TION tEGUENCE SEDIMENT

ORANDE 6CHUANA UtNTANU
RONDE

GRANDE - EXCLUDINO
RONDE - UTANUn

CRANDE SENTINEL ROCKY
RONDE BLUFFS COULEE

FLOUWTOP

CRANDE SENTINEL ROCKY
RONDE BLUFFS COLAEE

! 9~~~~ESICULAR

CRANDE SENTINEL ROCKY
RONDE BLUFFS COULEE

ENTABLATURE

CRANDE SENTINEL ROCKY
RONDE BLUFFS COULEE

COLONNADE

* ORANDE SENTINEL COHASSETT
RONDE BLUFFS FLOUTOP

CRANDE SENTINEL COHASSETT
RONDE BLUFFS VESICULAR

CRANDE SENTINEL COIASSETT
RONDE BLUFFS ENTABLATURE

CRANDE SENTINEL COUASSETT
RONDE BLUFFS COLONNADE

CRANDE SENTINEL MCCOY
RONDE ELUFFS CANYON

FLOWTOP

CRANDF SENTINEL MCCOY
RONDE ELUFFS CANYON

VESICULAR

CRANDE SENTINEL MCCOY
RONDE EBLUfFS CANYON

ENTAELATURE

WELL ID

EXCLU-
SIVE
OF RRL

EXCLU-
SIVE
OF RRL

DEPTH PRESSURE TEMP
LOCATION (MI IMPa) tC) VALUE RANGE

- I 4-23. 

CHECKED BY: DATE:L 01L6Y
GA NY: DATE: JLL-j.5/

PARAMETER
METHOD OR

MEAN TD DEV. REFERENCE SOURCE

7 1.9 6. BRAZILIAN SO-CWI-OP-
041 P.47

D 17.2 1.1 BRAZILIAN BD-BUI-DP-
041 P47

- o.0-24.C

- -r 9.09

_ - 9.72-
II. 63

- - 2. 5-
12. 10

__ -- 6.25-
14.43

_ __ .73-
19. 57

- e.27-
20.62

- - 2.70-
S.34

_ __ 7. I6-
26.82

- - 9tO C-
p 26. 50

10. 41

6.53

9.99

14. 54

1s. 

4.39

11. 77

19. 35

1.06

1. 2

1.99

3.32

2.36

1.20

SO-But-oP-
041 P. 29

SD-BWI-DP-
041 P. 28

BO-BUI-DP-
041 P. 28

SD-lUI-uP-
041 P. 28

6D-BWI-DP-
041 P. 30

6D-BWI-DP-
041 P. 30

6D-BWI-DP-
041 P. 30

BD-BWI-DP-
041 P. 30

SD-oWt-pP-
041 P.32

SD-BUI-DP-
041 P. 32

6D-BW-p-
041 P. 32

.. 

) .-

I .

)!

.)

5. 49

4.01



.)

SITE sUBsYSTEn
PARAMETER: TEN3ILE STRENGTH (HPa CHECKED BY,

GA BY:

PARAMETER

5p DOATE- 112p "-q - ' -
1 ~~~ OATE: 1 9-2:Z - : !43

.)

FORMA- IEnSER OR FLOU OR
IlON SEGUENCE SEDIMENT

GRANDE SENTINEL MCCOY
RONDE LUFFS CANYON

COLONNADE

CRANDE SENTINEL MIDDLE
RONDE ELUFF8 SENTINEL

BLUFF6

DEPTH RESSURE
LOCATION 1HI (MP&)WELL o

TEMP - - _- _
IC) VALUE RANGE MEAN 6TD. EV.

- - S 40- 11 59 1. 9t
12. 8

__ _- 14.7- - ~~- -

GRANDE SCHUANA UMTANUM
RONDE FLOUTOP

ORANDE SCHUANA UHTANUM
RONDE VESICULAR

ORANDE SCHUANA UMTANUM
RONDE ENTABLATURE

CRANDE SCHUANA UMTANUM
RONDE COLONNADE

CRANDE SCHUANA UMTANU
RONDE

HAN-
FORD

- - 2.18-
13.73

_ __ 7.52-
16. 67

- - 12.70-
20. 9

_ -- 12.40-
24.00

09

12.39

19. 24

119 

3. 9

2.99

2.70

2.5

6. 9

METHOD OR
REFERENCE SOURCE

- 6D-BWI-DP-
041 P.32

BRAZILIAN RHO-EW-SA-
252P

-- ID-U WI-oP-
041 P.34

- UD-31t-DP-
041 P.34

- GD-BWI-DP-
041 P.34

- 8D-BUI-DP-
041 P.34

BRAZILIAN RHO-EW-6A-
252P

LABORA- NUREG/CR-
TORY 2352

)

*-' r �

)

I

I

I

I

- I

i

I

HAN- --
FORD

-_ 5.34-
20.93

) SADDLE POMONA POMONA
MTN COLONNADE

_ _ 14. 2-
22. 5

17.6

__ 9.4-28 5 19. 4

3.0

S. 

3. 

MEASURE-
MENT
LABORA-

TORY
MEASURE-
MENT

*RAZILIAN
SCHMIDT
ET. AL.
1980

BRAZILIAN
SCHIDT
ET AL..
19t0

NUREO/CR-
2332

6D-BWI-TI-
oo P. 35

sD-Cu-TI-
000 P. 35

SADDLE POMONA POMONA
j MTN ENTABLATURE

SADDLE POMONA
"TN

EXCLU-
6IVE
OF RRL

- -_ 9.4-29.5 29.4 URAZILIAN CD-BUI-DP-
041 P.47

)



)

SITE UBSYSTEN
PARAMETER: TENSILE STRENGTH (HP&a CHECKED BY: .C CATE: ln ftz -. -

GA BY: DATE: k-251-Sl I

) FORMA- MEMBER OR FLOU OR DEPTH PRESSURE
TION SEQUENCE SEDIMENT WELL D LOCATION Wn) (na)

TEMP
IC

______________

VALUE RANCE

S

SADDLE POMONA
NTH

SADDLE POMONA
MTN

SADDLE POMONA
HTN

SADDLE POMONA
MTN

SADDLE POMONA
MTN

SADDLE POMONA
M4TN

SADDLE PIOtA
MTN

SADDLE POKONA
MTN.

SADDLE POMOtJA
MTN.

SADDLE POMONA
MTN.

SADDLE POMONA
MN.

SADDLE POMONA
"TN.

LOWER POMONA 2-PC-1 -

LOWER POMONA 2-PC-2 -

LOWER PMONA 2-PC-3 -

LOWER POMONA 2-PC-4 -

LOWER POMONA 2-PC-S -

LOWER POMONA 2-PC-6 --

...

- 9.95-
11.84

- _ e.79-
t5.33

_ __ 1 1. 60-
17.29

_ - 6.03-
14. 6

- -- 10.B-
1s.30

_ - 9.67-
16. 95

- - tO.0-28. 5-
20.5

- - 0.43-
2a.69

II

C

I,

MEAN 6TO. DEV.

D. 80 5.54

2.73 2.50

5.30 2.66

- METHOD OR
REFERENCE SOURCE

BRAZILIAN 6D-BWI-TD-
008 P.q

BRAZILIAN 6D-BWI-TD-

IAZILIAN 6D-BUI-TO- 0
008 P.l 10

t

i

.i

I
I

iI

. _ _

POMONA

I POMONA

POMONA

POMONA

POMONA

_ __ 15. 00-

_ - 13.44-
25. 30

_ - 17.03-
21.72

_ __ 0. 5!-
9.10

11.34 3.42 BRAZILIAN

14.19 2.63 BRAZILIAN

12.67 2.94 BRAZILIAN

21.4 - BRAZILIAN

- - LABORA-
TORY

MEASURE-
PENT

- -- LABORA-
TORY
MEASURE-
tENT

- - LABORA-
TORY
MEASURE-
MENT

- - LADORA-
TORY
MEASUnE-
HENT

- -- LARORA-
TORY
hEASURE-
HENT

ED-BWI-TD-
008 P. 12

6D-BWI-TD-
009 P. 14

SD-EWI-TD-
coo . s

RHO-EWI-
LD-11 P.23

MUREQ/CR-
2352

NUREG/CR-
1352

NUREQ/CR-
2332

NUREG/CR-
2352

NUREO/CR-
2352

;)
.)

.)

)

*I



It

) ) )

SITE SUBSYSTEM
PARAMETER: COPRESSIONAL AVE VELOCITY Em/t)

* ,1

CHECKED mY . ... DATE: .. .. ; .
GA Y: u.11 OATE 4Z2Jizt./

PARAMETER * - * .

) FORMA- MDER oa FLOW OR DEPTH PRESSURE
TION SEQUENCE SEDIMENT WELL ID LOCATION CMl Ihpal

TEMP
(C VALUE RANGE MEAN

- ETHOD OR
STD. DEV. REFERENCE SOURCE

GRANDE CHUANA UTANUM
RONDE

EXCLU-
SIVE
OF RRL

SADDLE PAHONA
MOUNTA
IN

SADDLE PAJONA
OUNTA

IN

SADDLE PJONA
MOUNTA
IN

SADDLE PAMONA
MOUNTA
IN

SADDLE PAIONA
MOUNTA
IN

SADDLE PAMONA
MOUNTA
IN

SADDLE PAMONA
MOUNTA
IN

SADDLE UMATILA
MOUNTA
IN

SADDLE UhATILA
IOUNTA
IN

SADDLE UMATILA
nOUNTA
IN

EXCLU-
SIVE
OF RRL

LOWER PAMONA 2-PC-I

LoWER PAMONA 2PC-2

LOWER PAHONA 2-PC-3

LOUER PAMONA 2-PC-4

LOWER PAMONA 2-PC-S

LOWER PAMONA 2-PC-6

UMATILA -
COLONNADE

UMATILA -
COLONNADE

UMATILA --
COLONNADE

_ - - S~~360-
6430

_ _ - - 5560-
690

__ _ - -- 5553-
E095

- -~ - - 5971-
£265

- - - - 5677-
6244

__ _ _ - 517£-
6157

__ _ - -- 5585-
£374

_ _ _ - 5650-
6062

_ __ - -- 4912-
5343

__ __ - - 4991-
5259

- - - - ~~~5043-
5259

5960

5930

582

5992

5944

5877

5913

5992

5123

5149

5135

310

160

164

12

151

215

ISO

112

147

94

E4

IDYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

ASTh

A8TM

ASTN

SD-WI-OP-
041 P. 47

6D-UI-DP-
041 P. -47

CBD-EWI-TD-
008 P. 

go-oW1-TO-
cca P. 

6BD-8Ut-TD-
009 P. tO

CD-BUI-TD-
009 P. 12

ED-EWI-TD-
009 P. t4

GD-BUIt-TD-
009 P. S

SD-B1I-TI-
1o F. 17

UD-BWI-Tl-
106 P. to

GD-Bt-l-
106 P. t

4 t) I,

3

.

I )

,)

.J.
ID

,.

w.

)

SADDLE
MOUNTA
IN

UNATILA UATILA
COLONNADE

-- . 5010- 5t5
5300

121 ASTN SD-8WI-TI-
106 P. 20



.I

I
t

)

SITE SUBSYSTEM
PARAWTER: 1-EAR AVE VELOCITY (m/sl CHECKED BY: ..... DATE; tO..AL.9

GA Y: I-H DATE:

PARAMETER
FORMA- EMBER R FLOU OR DEPTH PRESSURE TEMP
TION SEQUENCE SEDIMENT WELL ID LOCATION tM (Ws) (C)

METHOD OR
MEAN ETD. EV. REFERENCEVALUE RANGE SOURCE

S

ORANDE SCHUANA
RMIDE

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POWnNA
MOUNTA
IN

SADDLE POMONA
"OUNTA
IN

SADDLE POMONA
MOUNTA
IN

SADDLE POMONA
nOUNTA
IN

SADDLE UMATILA
M OUNTA
IN

SADDLE UMATILA
HOUNTA
IN

SADDLE UMATILA
MOUNTA
IN

UMTANUN EXCLU- -
SIVE
OF RRL

EXCLU- -
SIVE
OF RRL

LOWER POMONA

LOWER POMONA

LOWER POMONA

LOWER POMONA

LOWER POMONA

LOWER POMONA

UMATILA
COLONNADE

UMATILA
COLONNADE

UMATILA
COLONNADE

-PC-1 --

2-PC-2 -

2-PC-3

2-PC-4

2-PC-5

2-PC-&

-- -- 30e0-
3900

__ _ - -- 3070-
3510

_ _ - -- 3207-
3602

_ _ - -- 3064-
3632

_- _ -- -- 3196-
3613

- - - - 3030-
3573

-- -- -- - 29W -
3533

- - - - 3326-
3589

- - - - 2947-7?

__ _ -- -- 2985-
3125

- - - - 2962-
3106

3420

3390

3389

330

3434

3420

3399

3442

3049

3029

IO

90

£16

154

I13

147

157

69

?7

5

53

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

DYNAMIC

AST"

ASTM

ASTH

6D-BWI-DP-
041 P. 47.

6D-UI-P-
041 P. 47

SD-BWI-TD-
008 P. 

ID-XWI-TD-
008 P. 9

SD-DWI-TD-
008 P. 0

SD-BWI-TD-
008 P. 12

SD-BUI-TD-
008 P. 14

6D-BWI-TD-
006 P. 7

6D-BUI-TI-
106 P. S

SD-BWI-TI-
106 P. to

SD-BWI-TI-
t06 P. t9

.)

I

)

) 

I

I

SADDLE UMATILA IJMATILA
#OUNTA COLONNADE
IN

-- - 2997-
3119

3062 57 ASTM SD-BWI-TI-
106 P. 20



;

SITE SUBSYSTEM
PARAMETER: TTAL POROSITY (%)

) FORMA- EMBER OR FLOU OR DEPTH PRESSURE
TION SEQUENCE SEDIMENT WELL ID LOCATION IMI (MP&)

CHECKED Y: . . OATE: LD1Ž3.S'
GA Y: X. . DATE: It,

PARAMETER --

)

TEnP =- -- ----- METHOD OR
(C) VALUE RANGE MEAN 6TD. EV. REFERENCE

- - 1.0-2.8 1.9 0.7 -CRANDE SENTINEL
RONDE BLUFFS

CRANDE SENTINEL
RONDE BLUFFS

CRANDE SENTINEL
RONDE BLUFFS

CRANDE SENTINEL
RONDE BLUFFS

CRANDE SENTINEL
RONDE 8LUFFC

CRANDE SENTINEL
RONDE BLUFFS

ORANDE SENTINEL
RONDE BLUFFS

CRANDE SENTINEL
RONDE BLUFFS

ORANDE SENTINEL
RONDE BLUFFS

CRANDE SENTINEL
RCNDE ULUFFS

ORANDE SCHUANA
RONDE

CRANDE SCHWANA
RONDE

CRANDE SCHWANA
RONDE

ROCKY
COULEE
ENTABLATURE

ROCKY
COULEE
COLONNADE

COHASSET
FLOUTOP

COHASSET
VESICULAR

COHASSET
ENTABLATURE

COHASSET
COLONNADE

MCOY
CANYON
FLOWTOP

MCoy
CANYON
VESICULAR

MCoy
CANYON
ENTABLATURE

McCoY
CANYON
COLONNADE

UwTANUM
FLOWTOP

UMTANUM
ENTABLATURE

UMTANUM
COLONNADE

__ 1.0-5. 2.1

- - 1t. - 23. 24
29. 5

- -- 11. 3- 12.02
t4. B

-. - 1.4-5.1 2.95

_ -_ 1.7-10.1 4.37

- - 22. 5- 27.70
30.5

2.0 _

1.32 

1.50 -

0.79 -

1.47 _

4.5 -

SOURCE

SD-UWI-DP-
041 P. 29

SD-UwI-OP-
041 P. 29

ED-EWI-DP-
041 P. 321

SD-UWI-DP-
041 P. 31

FD-Eut-OP-
041 P. 31

6D-UEWI-DP-
041 P. 31

SuD-WI-DP-
041 P. 33

SD-EWI-DP-
041 P. 33

FD-BUI-DP-
041 P. 33

SD-BWI-DP-
041 P. 23

SD-sUI-OP-
041 P. 35

6D-DU1-OP-
041 P. 35
041 P. 25

SD-BI-UP-
041 P. 47

)

I)

C)
S.)I

1

- _ _ 4. 60

- -- 1.0-5. 2.49 1. 70

13.00

_ _ 12.6-
35. 8

- - 0.4-2.4

- - 1.0-3 2

22. St

1. 57

2 29

4.17

0.SO

0. 507

GRANDE SCHUANA UMTANUM
RONDE

EXCLU-
SIVE
OF RL

- 0. 4-9. 7 3. 6 2. 4



S)

SITE SUBSYSTEM
PARAMETER: TOTAL POROSITY (2)

FORMA- MEMBER OR FLOW OR
TION SEQUENCE SEDIMENT WELL ID

CRANDE 6CHUANA EXCLUDINC EXCLU-
RONDE UMTANUM 6IVE

OF RRL

SADDLE POMONA - EXCLU-
MOUNTA SIVE
IN OF RRL

SADDLE POMONA LOWER POMONA 2-FC-I
MOUNTA
IN

SADDLE POMONA LOWER POMONA 2-PC-2
mwUNT
IN

SADDLE POMONA LOWER POMONA 2-PC-3
IOUNTA
IN

SADDLE POMONA LOWER POMONA 2-PC-5
MOUNTA
IN

LOCATION
DEPTH PRESSURE

(MI IMPa
TEMP
IC)

CHECKEI

PARAMETER

VALUE RANGE MEAN

- 7.0-t3.7 0.3

-- 1.0-9.1 4.3

- -- 11

-- - 5.97

a 05 -- _

D PY: .jI- ,... DATE. L4VSI
Y: 77 DAtE:

METHOD O3R
6TD. OEV. REFERENCE EOURCE

2.4 - SD-gUt-oP-
041 P. 47

2.0 - 6D-PUI-OP-
041 P. 47

3.34 AsTH -BD-EUI-TO-
008 P. 

2.1 ASTH SD-BUI-TD-
0 P. 9

- ASTH 6D-BUT-TD-
009 P. 10

- ASTn CD-PWI-TD-
008 P. 13

_ _. __

- - - 2.42 -

I~ I3
4 3

i I

0
.3

.)

.J

i



)

SITE SUBSYStEn
PARAMETER: VERTICAL STRESS MP&)

-MEMBER OR FLOW OR DEPTH
I FORMATION SEQUENCE SEDIMENT WELL ID LOCATION In)

I

CRANDE RONDE SCHUANA

GRANDE RONDE SCHUANA

GRANDE RONDE SCH*ANA

GRANDE RtODE SCHUANA

ORANDE ROIDE SENTINEL
BLUFFS

GRANDE RONDE SENTINEL
BLUFFS

GRANDE RONDE SCHWANA

CRANDE RONDE SCHUANA

CRANDE RONDE SCHWANA

CRANDE RONDE SCHWANA

GRANDE RONDE SCHUANA

RANDE RONDE SCHWANA

UMTANUM *--RRL-2 -1,446-32-55 -11I
U119-39-3S

UMTANUM -- RRL-2 - 116-32-55 Ili
I19-39-39

UMTANUM ---DC-12 - N46-28-04 10
U119-32-28

UWTANUM -- - -** N46-28-06 10t
l119-32-26

CO4ASSETT RRL-2 N46-32-55 --
18119-39-30

NO. 7 RAL-2 1446-32-55 --
U119-39-38

UMTANUM - RL-2 N46-32-55 --
U1t19-39-38

UMTANUM DC-12 N46-28-4 --
U119-32-28

UMTANUM tC-12 N44-28-4 tO1
U119-32-28

UMTANUM DC-12 1444-29-4 10
1119-32-28

UtTANUt DC-12 N4k-28-4 10
119-32-28

UMTANUH DC-12 N46-28-4 to
11119-32-28

h6

24

02-1042

VALUE

29.3

w

27.a

27. 

27. 6

27. &

RANGE

CHECKED
GA

MEAN

EY: * C AT: l a-s
BV: L E DATE: 5-~f, -

METHOD OR *
ETD DEV REFERENCE SOURCE "

-- . HYDRAULIC RHO-BW E -
FRACTURING ST-28P

- 37.5 1.1 HYDRAULIC Rh-SW
FRACTURING S-28P

- 26.2 -- HYDRAULIC -RHO-lW
FRACTURING 6T-28P

-- 26.2 0.3 ROCK RHO-NW
DENSITY SA-

26SAP

- 23.11 0.076 HYDRAULIC SD-BWI
FRACTURING DP-041

P. 26

-- 26.54 - HYDRAULIC SD-BUI
FRACTURING DP-041

P. 2a

- 29.27 0. it HYDRAULIC 60-11WI
FRACTURING D-041

P. 26

-- s2. 19 0. 41 HYDRAULIC SD-BUt
FRACTURING DP-041

P.45

- - - HYDRAULIC SD-Bi
FRACTURING TI-080

P. 75

-- -- HYDRAULIC SD-BWI
FRACTURING Tt-O6O

P. 75

-- - - HYDRAUAIC SD-Bilt
FRACTURINO TI-O8O

P. 75

_ _ -- HYDRWAULIC SD-BI
FRACTURING TI-00

P. 75

.3

.)

.)

.)

'I

i

M02

13

21

31

CRANDE RONDE SCHWANA UHTANUff DC-12 N46-20-4
1t 19-32-28

1036 27.6 HYDRAULIC 60-1WI
FRACTURING TI-080

P. 75



P

)

I

SITE SUBSYSTEM
PARAMETER: VERTICAL STRESS MPaI

EMBER OR FLOW OR
FORMATION SEQUENCE SEDIMENT

GRANDE RODE SCHWANA UKTANUM

GRANDE RONDE SENTINEL
BLUFFS

9RANDE ROIDE SENTINEL
BLUFFS

CRANDE RONDE SCHUANA

WANAPUM ROZA

WANAPUM ROZA

COHASSETT

COHASSETT

UITANUH

ROZA

ROZA

WELL ID LOCATION

OC-12 N46-28-4
W19-32-28

RRL-2 N46-32-55
U119-39-38

RRL-2 N46-32-55
u 19-39-39

RRL-2 N4-32-55
Ul 19-39-38

08-15 N4&-34-10
Wl 19-29-31

DO-15 N46-34-10
U119-29-31

DEPTH

1042

924

928

1160

345

CHECKED Y: IC- DATE: I 0C-)
GA BY: _ *4 9. .. OAmE ie -r1 -S7

- METHOD OR
VALUE RANGE MEAN STD DEV REFERENCE SOURCE

27.6 - - - HYDRAULIC SD-SWI
FRACTURING 1-090

P. 75

23.1 - _ __ HYDRAULIC RHO-W
FRACTURING ST-28P

23.2 -- - -- HYDRAULIC RHO-SU
FRACTURING ST-2SP

29.2 - - -- HYDRAULIC RHO-BW
FRACTURING ST-28P

-- 9.30 HYDRAULIC SD-IWI
FRACTURING DP-041

P. 45

3 -- - -- HYDRAULIC SD-9UI
FRACTURING TI-OBO

P. 75

* I

:)

) -. I .

')

.)

7



)

SITE SUBSYSTE11
PARAMETER: RATIO MAXIMU1 HORIZONJTAL STRESS TO VERTICAL STRESS

MEMBER OR FLOW OR -
FORMATION SEGUENCE SEDIMENT WELL ID LOCATION

GRANDE RONDE SENTINEL COHASSETT RRL-2 N4-32-SS
ELUFFS U119-39-38

CRAUDE RONDE SENTINEL NO. 7 RRL-2 N44-32-55
BLUFFS -U119-39-30

CRANDE RONDE GCWANA UIKTANM RRL-2 N4b-32-S5
"19-39-38

GRANDE RONDE CHUWAA UITANTU DC-12 N46-28-04
14119-32-29

WANAPUM ROZA ROZA D-1S N46-34-1O
*119-29-31

DEPTH
mI

CHECKED
GA

VALUE RANOE HEAN

- - 2.50

__ -- 2.19

- - 2.21

_ -- 2. 34

- - 2.0

Y: DATE: .J-eLv R'l
XY: L/f DATE:

METHOD OR
6TD EV REFERENCE WURCE

0.32 HYDRAULIC SD-EUI
FRACTURINO tP-

041.
P. 26

HYDRAULIC GU-DWI
FRACTURINO UP-

041.
P. 26

0.0 HYDRAULIC S-BWI
FRACTURINO DP-

041.
P. 2&

0.24 HYDRAULIC SD-6UI
FRACTURINO P-

041.
P. 45

-- HYDRAULIC 6D-EUI
FRACTURINO OP-

041.
P. 45

I

I I
I

-I



: 

.-

1.

SITE SUBSYSTEM
PARAMETER: RATIO OF AKIMUM TO INIMUM HORIZONTAL TRESS

"EMBER OR FLOU OR -
FORMATION SEQUENCE SEDIMENT WELL ID LOCATION

GRANDE RONDE SENTINEL COIASSETT RRL-2 N46-32-55
BLUFFS U1l19-39-38

ORANDE RONE ENTINEL No. 7 RRL-2 N46-32-35
DLUFF6 Ult9-39-38

CRANDE RONDE SCHUANA UITANUM RRL-2 N46-32-55
1119-39-38

GRANDE RONDE SCHUANA UHTANUH DC-12 N46-28-04
U119-32-28

WANAPUM ROZA ROZA DB-15 N46-34-10
u119-29-31

DEPTH
(Hi

CHECKED Y: DATE: f
GA Y: Z DATE: .^--?i/ *

METHOD OR -
VALUE RANGE HEAN STD DEV REFERENCE SOURCE ;

- 1.76 0.04 HYDRAULIC SD-BUI -

FRACTURING DP-
04t.
P. 26

- - 1.73 HYDRAULIC 6D-EUI4
FRACTURING DP- -

041.
P. 26

-- t. 77 0.04 HYDRAULIC SD-EWI
FRACTURING DP-

041
P. 26 -

-- - 1. 76 0.09 HYDRAULIC SO-BUI
FRACTURING DP-

041.
P. 45

-- -- 1. 4 -- HYDRAULIC SD-BWI
FRACTURING DP-

041.
P. 45

. .~~~~~~~~

t s.

. .

I1

I



CHECKED Y: : DATE: .j k-::
GA Y: .... L*..A..E....... DATE h ,&: 

SITE SUCSYSTEM |
PARAHETER: MAX IUM HORIZONTAL STRESS MPa)

MEMBER OR FLOU OR
' FORMATION SEQUENCE SEDIMENT WELL ID

CRANDE RONI' SCHWANA

GRANDE RONDE CHWANA

GRANDE ROIDE SENTINEL
BLUFFS

GRANDE ROHDE SENTINEL
BLUFFS

GRANDE RNDE SCHUANA

GRANGDE RONDE SCHANA

GRANDE ROfIDE SCHWANA

GRANOE RONDE SCHUANA

GRANDE RONDE SCHUANA

GRANDE RONDE CHUANA

UMTANUM

UMTANUM

COHASSET

NO. 7

UMTANUM

UMTANUM

UMTANUM

UMTANUM

UMTANUtI

UMTANUM

DC-12

RRL-2

- RRL-2

RRL-2

DC-12

DC-12

DC-12

DC-IZ

Dc-12

LOCATION

N46-28-04
t 19-32-28

N46-28-06
1*19-32-36

N46-32-55
* 19-39-38

N46-32-S5
W 19-39-38

N46-32-55
WI 19-39-38

N46-29-4
WI 19-32-28

N46-28-4
l 19-32-2S

N46-28-4
U1t11-32-2e

N46-29-4
WI 19-32-28

N46-20-4
WI 19-32-28

DEPTH
(H)

1024

1002-1042

-VALUE RANGE

I- -

53.9 -

56. 9 -

S0.0 _

a5.2 -

MEAN

1. 2

61.2

57.94

58.07

64. 56

61.23

- METHOD OR *-

STD DEv REFERENCE SOURCE

-- - HYDRAULtC RHO-BW
FRACTURING ST-2BP

6. 7 - HYDRAULIC -RHO-EI -
FRACTURING A-

26AP

7.67 HYDRAULIC SO-4UI
FRACTURING TD-

.. .. - 006
P. tO

-- HYDRAULIC -SD-BWI1
FRACTURING TV-

006.
P. 10

1.03 HYDRAULIC SD-BWI )
FRACTURING TD-

006.
P. 10

6.76 HYDRAULIC SD-BUT
FRACTURING TD-

006.
P. 15

-- HYDRAULIC SD-BWI
FRACTURING TI-

080. !
P. 7!.

-- HYDRAULIC SD-EWI
FRACTURING TI-

0oo.
P. 75

-- HYDRAULIC SD-Bw
FRACTURING TI-

080.
P. 75

-- . HYDRAULIC SO-DWI
FRACTURING Tt-

090,
P. 75

1002

1013

1021

1031



*1

)

SITE UDSYBTEI
PARAMETER: AXIMUM HORIZONTAL STRESS MPa)

MEMBER OR FLOW OR
FORMATION SEQUENCE SEDIMENT WELU

GRANDE RONDE SCHUANA UMTANUM OC-I

UMTANUM DC-1

. ID LOCATION

12 N46-28-4
1t19-32-28

12 N46-28-4
I -19-32-28

GRANDE RONDE SCHUANA

GRANDE RONDE ENTINEL COHASSETT
ELUFFS

GRANDE RONDE SENTINEL COHASSETT
DLUFFS

CRANDE RONDE SCHUANA UNTANUM

CRANDE RONDE SCHUANA UMTANUM

WANAPUI ROZA ROZA

RRL-2

RRL-2

RRL-2

RRL-2

-D-15

N46-32-55
l 19-39-38

N46-32-55
1t19-39-38

N46-32-55
WI19-39-38

N46-32-55
Ml19-39-38

N46-34-10
WI19-29-31

CHECKED Y: A.$l DATE: 1 -ATE:
GA Y: * DATE: #Q - A"/ .3

DEPTH METHOD OR -
l") VALUE RANGE MEAN 6TD DEV REFERENCE SOURCE

1036 be. 3 -- -- -- HYDRAULIC SD-EUt
FRACTURING TI-

080.
.. P.75

1042 59.3 - __ __ HYDRAULIC SO-WI
FRACTURING T2-

080.
P. 75

924 - - 52.5 2. 7 HYDRAULIC RHO-
FRACTURING HE-ST

- - 28P ..

928 -- -- 63.4 1. 5 HYDRAULIC RHO-EU
FRACTURING ST-28P

1160 -- - 45.3 4.1 HYDRAULIC RHO-EW
FRACTURING ST-2SP

It"h -- -- 63.8 4.4 HYDRAULIC RHO-U
FRACTURING ST-28P

345 16. 5 - -- -- HYDRAULIC SD-BWI
FRACTURING TI-

090.
P. 75

.)

. . ~~~~~~~)

I ;
I, . .

I .

I



)

SITE SUBSYSTEM
PARAMETER: INIMUM HORIZONTAL STRESS 0I1Pa) CHECKED BY: DATE: I.2-L-% -

GA Y: DATE: --. w-9-? 

MEMBER OR
FORMATION SEQUENCE

GRANDE RONDE 6CHWANA

CRANOE RONDE SCI4ANA

CRANDE RONDE SCHWANA

CRANDE RONDE SCHANA

GRANDE RONDE SCHIJAN4A

GRANDE RONDE SCIIWANA

GRANDE RONDE SCHUANA

CRANDE RONDE SCHWANA

CRANDE RONDE SENTINEL
BLUFFS

CRANDE RONDE SENTINEL
BLUFFS

GRANDE RONDE SCHUANA

CRANDE RONDE SCHUANA

CRANDE ROlDE SENTINEL
ELUFFS

FLOW OR
SEDIMENT

UItTANtIM

UETANMIJ

UMTANUM

UTNUM

UTANUM

UMTANUM

UMTANUM

UnTANUM

COHASSETT

NO. 7

UMTANUTM

UMTANUM

COHASSETT

DEPTH
IELL ID LOCATION (I VALUE RANGE

HETHOD OR - -
ETD DEV REFERENCE SOURCE

- - N46-29-06 1002-1042 -
U119-29-26

DC-12

DC-12

DC-IZ

DC-12

DC-12

OC-12

SRL-2

RRL-2

RRL-2

DC-12

RRL-2

N46-28-06
119-32-26

N46-28-4
UII 9-32-28

N46-2e-4
I 19-32-28

N46-28-4
W1119-32-28

N46-29-4
1I19-32-28

N46-28-4
I 19-32-28

N46-28-4
U119-32-20

N46-32-55
U119-39-38

N46-32-55
Ul 19-39-38

N46-32-55
WI19-39-38

146-28-4
WI19-32-28

N46-32-55
WI 19-39-38

1002-1042 --

1002

1013

1021

1031

1036

1042

32. 4

32.4

32. 4

33. 1

38. 6

34. 5

- 34. 7 2. 8 HYDRAULIC
FRACTURING

-- 61.2 6. HYDRA)LIC
FRACTURING

-- -- -- HYMRAULIC
FRACTURING

- - - HYDRAULIC
FRACTURING

- - -- HYDRAULIC
FRACTURING

- -- -- HYDRAULIC
FRACTURING

- - -- HYDRAULIC
FRACTURING

- -- - HYDRAULIC
FRACTURING

- 32.99 3.77 HYDRAULIC
FRACTURING

-- 33.36 - HYDRAULIC
FRACTURING

- 36.49 1.41 HYDRAULIC
FRACTURING

-- 34.74 2. 72 HYDRAULIC
FRACTURING

- 30. 3 0. 7 HYDRAULIC
FRACTURING

RHO-EW
9A-
2ASAP

RIJO-Eu
SA-
26SAP

6D-11I
Tl-00
P. 75

SD-BWI
TI-GeO
P. 75

go-oWl
TI-080
P. 72

6D-BWI
Tl-0O
P. 75

go-oWl
TI-OO
P. 73

6D-UI
TI-060
P. 75

SO-BUI
TD-006
P. o

SD-BUI
TD-006
P. 10

SD-owl
T1-006
P. to

SD-BWI
TD-006
P. 15

RHO-EW
ST-2SP

., .

I . .

*)

. _ 

;') 

j

: )

.)

I
924



I

)

I
SITE SUBSYSTEM
PARAMETER: MINIMUM HORIZONTAL STRESS MP&)

MMER OR FLOW DR
FORMATION SEGUENCE SEDIMENT WELL ID

ORANDE RONDE SENTINEL COHASSETT RRL-2
BLUFFS

CRANDE RONDE 6CHWANA UtTANUM RRL-2

CRANDE RONDE SCHUANA UMTANU DC-12

WANAPUM ROZA ROZA D-15

LOCATION

N46-32-55
WI 19-39-30

N46-32-S5
WI 19-39-38

N46-28-4
WI 19-32-28

N4&-34-10
WI 19-29-31

DEPTH
(II) 

928

345

VALUE

t1.7

CHECE BY: .1 .. DATE: Il -t J
GA BY: /- DATE: 4C -

METHOD OR
RANGE MEAN 6TD DEV REFERENCE SOURCE

- 35. & 0. 7 HYDRAULIC RHO-lW
FRACTURING ST-28P

- 35. 1. * HYDRAULIC RHO-lW
FRACTURIN0 ST-28P

- 34. 7 -- HYDRAULIC RHO-lW
FRACTURINC ST-21P

-- -- - - HYDRAULIC SD-BWI
FRACTURING Tl-

OO.
.- , ~~~~~~~~P. 75

I

,)
.)

.I

)I

)

J

I

' i'

I.::: :. .

: . -
!

l

I

)



) 7)

a
*1

6ITE SU08YSTEM
PARAMETER: FRACTURE ORIENTATION (d.g I

MEBER OR FLO OR
FORMATION SEOUENCE SEDIMENT

ORANDE RONDE SENTINEL COHA6SETT
BLUFFS

CRANDE RONDE SENTINEL NO. 7
BLUFFS

ORANDE RONDE SCHUANA UMTANUN

ORANDE RONDE SCHUANA UMITANUH

WANAPU1 ROZA ROZA

IELL ID

RRL-2

RRL-2

RRL-2

DC-12

DR-is

LOCATION

N46-32-55
WI 19-39-38

N44-32-S5
WI 19-39-39

N46-32-55
WI 19-39-38

N4-28-04
WI119-32-38

N46-34-1O
WI 19-29-31

DEPTH
In) VALUE

-- NOW

-- N2OE

CHECKED Y: . DATE: li t
GA Y: DATE: r -

METHOD OR
RANCE MEAN STD EV REFERENCE SOURCE

- N3U 17 ORIENTED SD-BUI
.IMPRESSION DP-
PACKER 041.

- - P. 26

- -- -- ORIENTED SD-owl
IM1PRESSION DP-
PACKER 041.

P. 26

- NOE 9 ORIENTED ED-BUt
IMPRESSION DP-
PACKER 041.

P. 26

-- N23E 21 ORIENTED SD-BWI
IMPRESSION DP-
PACKER 04t.

P. 45

- -- ORIENTED SD-BUI )
IMPRESSION DW-
PACKER 04t.

P. 43

i

i!



SITE SUBSYSTEM
PARAMETER: FRACTURE DENSITY frsctures/m CHECKED BY: DATE: -6-- 

GA BY: DATE: 'w -z9-.sy

S

tEMBER OR
FORMATION SEQUENCE

GRANDE RONDE SENTINEL
BLUFfS

GRANDE RONDE SENTINEL
BLUFFS

CRANDE RONDE SENTINEL
BLUFFS

GRANDE RONDE SCHUANA

CRANDE RONDE SENTINEL
BLUFFS

CRANDE ROtlDE SENTINEL
BLUFFS

GRANDE RONDE SENTINEL
BLUFFS

ORANDE RONDE SCHUANA

CRANDE RONDE SCHUANA

FLOW OR
SEDIMENT WELL ID

ROCKY COULEE -

COHASSETT -

MCCOY CANYON --

UMTANUMt -

ROCKY COULEE DH-S

COHASSETT RRL-2

MCCOY CANYON DH-S

UMTANUM RRL-2

UMTANUt Do-IS

LOCATION

SENTINEL AP

DEPTH
(N)

0

VALUE RANCE MEAN

- 2-6 4

SENTINEL CAP 

SENTINEL CAP 0

12-24 1

7-21 14

METHOD OR
STD EV REFERENCE

- SURFACE
OUTCROP
OBSERV.

-- SURFACE
WUtCROP

*C8SERV.

-- SURFACE
- OUTCROP

08SERV.

- SURFACE
OUTCROP
OBSERV.

-- CORE EXAM.

-- CORE EXAM.

-- CORE EXAM.

-- CORE EXAM.

EMERSON
NIPPLE

N46-45-17
UI 19-49-43

N46-32-55
U119-39-38

146-45-17
U119-49-43

N46-32-S5
WI119-39-38

0 11-29 20

SOURCE

RHO-lW
ST-2SP

RHO-BU
ST-28P

RHO-8w
ST-2SP

RHO-NW
ST-2P

RHO-BU
ST-2gP

RHO-Du
ST-2BP

RHO-W
ST-28P

RHO-8W
ST-28P

RHO-
NWI -SA
163A

I-

4)

::

912-992 -

2-25

0-27

1-17

0-IB

I1. 

6. 

8.9

D. 1099-1170 -

N46-34-10 457
WI 19-29-31

3.3-4.9 - i

i



SITE UBSYSTEM
PARAMETER: FRACTURE APERTURE ttnm)

nEMBER OR FLOW OR
FORMATION SEGUENCE SEDIMENT WELL ID

GRANDE RONDE SENTINEL ROCKY COULEE RRL-2
SLUFF6

ORANDE RONDE SENTINEL COI4ASSETT RRL-2
6LUFFS

GRANDE RONDE SENTINEL MCCOY CANYON RRL-2
ILUFFS

ORANDE ONDE SCHWANA IRITANUM RRL-2

GRANDE RONDE SCHWANA UITAHNU RRL-2

CRANDE RONDE SENTINEL COHASSETT RRL-2
BLUFFS

)

DEPTH
LOCATION (l) VALUE RANGE

N46-32-55 - - 0.07-
U119-39-38 0.29

N46-32-55 - - 0.01-
U119-39-38 0.45

N46-32-55 -- - 0-0. 61
W119-39-38

N4&-32-55 - - 0. 07-
4119-39-38 0.21

N46-32-55 --- 0-0.27
W119-39-38

N46-32-SS -- - 0-0. 26
5119-39-38

CHECKED
GA

MEAN

0.19

0.23

0.26

0.14

0.13

0.13

EY: i . DATE: lh-2.-9t
BY: D OATE:

METHOD OR
STD EV REFERENCE SOURCE

-~ - CORE EXAM. RHO-BW
1ITH HAND ST-2SP

LENS

CORE EXAM. RHO-BW
WITH HAND ET-28P
LENS

CORE EXAlt. RHO-BW
UITH HAND ST-28P
LENS

CORE EXAM. RHO-SW
WITH HAND ST-2SP
LENS 

CORE EXAM. RHO-EM
WITH ST-28P
MICROSCOPE

CORE EXAM. RHO-NW
WITH ST-28P
MICROSCOPE



I

SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT Im1/g)

EMBER OR FLOW OR TElP CO
SPECIES FORtATION SEQUENCE SEDItENT IC) ()

CHECKED V: 5
GA Y:

- I .. CRD. &JTR
EH pH TYPE

- CR-2

VALUE RANGE MEAN

AC FRESH
BASALT ENV.

I 
AC

Ac

AC

I!-^
I Am

Am

Am

A.

FRESH
EASALT E.

ALTERED
EASALT ENV.

GRADE
RONDE

SADDLE
MOUNTAIN

SADDLE
MOWNTAIN

SCHUANA UTANU --

-- SECONDARY -
MINERALS

- INTEREED -
hATER IALS

- INTERRED --
HATER tALS

-- RATTLESNAKE 23
RIOCE

- RATTLESNAKE 0
RIOCE

R

a

Ia

a

a

R

a

0

-- COMPOSITE

-- OR-I

-- 50-200

__ 50-200

251000

340 -

tOO

toO

500

__

- 1000

I

__ 10000

- 10000

DATE: 16-.3Z-L
DATE: j-i'/

6TD
OEV ETHD SOURCE

- NURE
0/CR

2352

NURE
C/CR

2352

- JNURE
0/CR

2352

- -- SD-

DP-
cOt

ED-
dUt-
DP-
001

SD-

DP-
001

ED-

00t

- HATCH RHO-
NW-
ST-
351P

- EATCH RHO-
sU-
ST-
35P

I

:)

*)

I

I

I

.5-9.0

S.5-9.0

SYN.
CRAtDE
RONDE

SYN.
CRANDE
RONDE

400-700 -

1000- -
2000

I

J9



I
SITE SU9SYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT lolls) CHECKED BY: ...5 ATE -n 61-1 'A

GA BY: DAtE: /

MEMBER OR FLOW OR TEMP CO
SPECIES FRMATION SEQUENCE SEDIMENT (C) (I)

t

Am SADDLE
MOUNTAIN

As FRESH
BASALT ENV.

AN FRESH
BASALT ENV.

Am ALTERED
BASALT ENV.

Am SADDLE
MOUNTAIN

Am SADDLE
MOUNTAIN

As SADDLE
MOUNTAIN

Am241 SADDLE
MOUNTAIN

RATtLESNAKE 
RIDCE

_ - 0 --

CRD. WTR
EH pH TYPE

0 .5-9.0 SYN.
CRANDE
RONDE

a - C R-2

- ~4000-
10000

-- 50-200

VALUE RANCE MEAN

t00

R - COMPOSITE - 50-200 100

a - CR-I 190- SOO
251000

RATTLESNAKE 23
RIDGE

RATTLESNAKE 60
RIDCE

RATTLESNAKE S
RIDGE

a -- CA-2 400-700

0 - CR-2 1000-
3000

4000-
10000

1355

6TD
DEV METHOD SOURCE

- BATCH RHO-
BU-
ST-
33P

- - NURE
C/CR

2352

- - ~NURE
0-CR

2352

- - NURE

0-CR

2352
C/CR

HATCH RHO-
14 DAYS BW-

CA-
19SP

- BATCH RHO-
14 DAYS RW-

CA-
"qeP

- BATCH RHO-
14 DAYS 9U-

SA-
"SP

152 MATCH RHO-
CONTACT 3WI-
50 DAYS LD-

43
P.9

350 CATCH RHO-
CONTACT 3W1-
50 DAYS LD-

43
P.9

)

.)

.)

.)

I

I

.)

..)

J

- C R-2

POMONA -- 23 2.09E-10 0 .0 CR-I

I - Am24i SADDLE
MOUNTAIN

POMONA - 60 2. 09E-l0 O S.0 CR-I _ 1489

I 



)

SITE SUDYSTEM
PARAMETER: DISTRIBUTIONE COEFFICIENT (olfgs

MEMBER OR FLOW OR TEMP CO
SPECIES FORMATION SEQUENCE SEDIMENT (C) ")

Am241 HANFORD - - - -
SEDIMENT

CHECKED Y:
GA Y! 77L

CRD. WTR
EN H TYPE VALUE RANOE MEAN

200-
9700

S

Am241 CRANDE 6CHUANA UMTANUM
RONDE SURFACE

OUTCROP

Am241 CRANDE GCHUANA UMTANUM
RONDE

i
I

Am241 RANDE
RONDE

Am241 SADDLE
MONTAIN

Asi241 SADDLE
MOUNTAIN

Ai241 SADDLE
MOUNTAIN

241 CRANDE
RONDE

SENTINE FLOU E
L
UFFS

POMONA --

POMONA -

POMONA --

SCHUANA UTANUM

23 2.09E-10

23 2.O9E-10

23 2.09E-10

60 2.09E-10

60 2.O9E-1O

60 2.09E-10

- . SYN.
PATERSON
WA

0 1.0 CR-I

O e.o CR-I

O S.0 CR-t

0 6.0 CR-I

0 9.0 OR-t

31

__ - 227

- - £22

-- -- £~96

- - 717

- - 400

DATE: _A -"
DATE: I0.2- y

6TD
OEV METHOD OURCE

RHO-
'WI-
LD-
43
P. 20

to DATCH RHO-
ST-4

103 HATCH RHO-
CONTACT IWI-
0 DAYS LO-

40
P. tt

t80 HATCH RHO-
CONTACT IWI-
50 DAYS LO-

49
P.1t 

93 BATCH RHO-
CONTACT EUI-
50 DAYS LD-

48
P.*t

3 TATCH RHO-
CONTACT fWI-
50 DAYS L-

48
P. tt

240 BATCH RHO-
CONTACT EUI-
50 DAYS LD-

48
P. t

99 NATCH RHO-
CONTACT DWI-
50 DAYS LD-

49
P. t

I

I

I

I)

I

I

I

0 6.0 CR-t 23£



SITE 6UBSYSTEM
PARAMtETER: DISTRIBUTION COEFFICIENT (.1/g CHECKED Y: P DATE: WWISM

GA Y: z DATE: )
MEMBER OR FLO OR

I SPECIES FORMATION SEQUENCE SEDIMENT
TEF1P CO

(C) (m

15O 2. 31E-9

GRD. WTR
EH pH TYPE

0 .0 CR-I

VALUE RANE MEAN

- - ,10000

ETO
OEV

Am241 CRANDE
RONDE

SCHWANA UNTANUM

METHOD SOURCE

BATCH RHO-
CONTACT BWI-
53-65 LD-
DAYS 49

P. t

Am241 CRANDE SCHWANA UTANM
RONDE

0- __ 340 230-600 - ~ BEST RHO-
ESTIMATE BWI-

LD-
48
P. t

330 SALTER, SD-
ET.AL. Bt-
19913 Tl-

072
P. 7

.
I

0)

Am241 -- _ 6ASALT
SECONDARY
MINERALIZATI
ON

-- 2.09E-10 0- _ __ 1489

C. GRANDE
RONDE

C. FRESH
BASALT ENV.

SCHWANA UTANU --

' 60 0 - CR-2

50t - -- 6D-

DP-
001

50-200 100 - -- NURE
C/DR

2332

50-200 100 - - NURE
a/CR

2352

)

C FRESH
BASALT E.

R - COtU'OSITE -

CO ALTERED
BASALT E.

O - CR-I

O - CR-2

_ TO-
251000

__ 100-
1000

500 -- - NURE
0/CR

2352

-- -- NURE
C/CR

23352

Cr FRESH
BASALT ENV.

60 300

)

I



)

SITE USYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT 4.l/)

I
CHECKED Y: DATE: lb-La-S1 

GA Y: DATE: f/ 74 ' ; .)

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

Tor CO
(C ("

ORD. WTR
EN pH TYPE

6D - -
OE METHOD SOURCEVALUE RANOE MEAN

Cs

Cs

Cs

Cs

Cs

Cs

Cs

Co

ORANDE
RONDE

CRANDE
ROtDE

SCHUANA UMTANUM _ __ ' - -_ 50O

SCHWANA UHTANUM

- SECONDARY
MINERALS

- SECONDARY
MINERALS

- INTERBED
MATERIALS

- INTERRED
MATERIALS

- - 5000

2200

-- COMPOSITE --

CR-I --

tD-
EUI-
DP-
*001

ED-
EWI-
DP-
001

ED-

DP-
cOt

6D-
EWI-
DP-
001

SD-

DP-
001

SD-

DP-
001

300 -- -- NURE

2352

2000 - - NURE
)o a/CR

I. I

* )
.

)
.)

.)

9

FRESH
PASALT ENV.

ALTERED
BASALT ENV.

t00-
1000

550-
22MC

I )
i

I

i
I

Cs SADDLE
MOUITAIN

RATTLESNAKE 23
RIDOE

0 . L-9.0 SYN.
GRANDE
RONDE

500-
1600

2352

- EATCH RHO-
mW-

Cr-
33P )



.I I

.I

SITE SUDSYSTE
PARAMETER: DISTRIBUTION COEFFICIENT (ml/il

MEMBER OR FLOW OR TEMP CO
SPECIES FORMATION SEQUENCE SEDIMENT (C 4)

CF

CRD WTR
EH pH TYPE VALUE

a ..6-9.0 SYN. --
GRANDE
RONDE

Cs SADDLE
HOUNTAIN

Cs SADDLE
MOUNTAIN

RONDE

Cs GRANDE
RONDE

Co CRANDE
RONDE

Co CRANDE

Cs GRANDE
RONDE

Cs GRANDE
ROJDE

Co SADDLE
MOUNTAIN

Cs SADDLE
MOUNTAIN

-- RATTLESNAKE 60
RIDCE

RATTLESNAKE

SCHUANA tUITANUM

SCHUANA RICTAM

SCHWANA UTANUI

SCHUANA UTANUM

SCHWANA UKTANUM

SCHWANA UNTANUM

POMONA SECONDARY
MINERALS

POMONA SECONDARY
MINERALS

as

23

23

60

60

ISO

150 

23

60

0 .6-9. 0 SYN.
CRANDE
RONDE

O . 15 SYNTHETIC

O e. I5 SYNTHETIC

0 5.9 SYNTHETIC

O 9.9 SYNTHETIC

O 9.9 SYNTHETIC

0 9.9 SYNTHETIC

a 8.5 SYNTHETIC

O E.5 SYNTHETIC

HECKED Y- L4 DATE: 1 i?-2
GA Y: DATE: -jj'

STD
RANGE MEAN BEV METHOD SOURCE

200- - - BATCH 110-
1400 EW-

6T-
asp

tOO-700 - -- lATCH RHO-
lU-
ST-
35P

-- 1200 300 BATCH RHO-
St DAYS EWI-

ST-7

-- 1700 30 CATCH RHO-
E3 DAYS WI-

8T-7

- 209 5 BATCH RNO-
It DAYS CWI-

ST-7

- SO SO BATCH RHO-
59 DAYS EWI-

6T-7

_ - -- DATCH RHO-
14 DAYS EWI-

ST-7

- - - RATCH RHO-
48 DAYS EWI-

ST-7

- - - RATCH RHO-
67 DAYS 1WI-

ST-7

- 22000 19000 BATCH RHO-
14 DAYS 3WI-

6T-7

,) I

)

.)

)

I)

)

73

75

70000

I

I

Cs SADDLE POMONA SECONDARY
MOUNTAIN MINERALS

60 O .5 SYNTHETIC - 3- 17000 * 3600 ATCH
67 DAYS

RHO-
But-
ST-7



)

)
6zTE SBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (/u)

MEMBER OR FLOW OR TEMP CO
SPECIES FORMATION SEOUENCE SEDIMENT CC) (M)

ORD. WTR
EH pH TYPE

0 -- CR-2CO SADDLE
I MOUNTAIN

Cs SADDLE
MOUNTAIN

r Cs SADDLE
MOUNTAIN

Cs137 SADDLE
MOUNTAIN

Cs137 SADDLE
MOUNTAIN

Cs137 SADDLE
MOUNTAIN

Cu137 SADDLE
MOUNTAIN

Cs137 SADDLE
MOUNTAIN

-- RATTLESNAKE 23
RIDGE

- RATTLESNAKE 60
RIDGE

- RATTLESNAKE 5
RIDGE

POMONA - 23

_ a

_ a

S.76E-10 a

CR-2

CR-2

CR-IE.0

CHECKED Y: D DATE: a ?-'l
GA BY: DATE: i0-31-

*TD
VALUE RANCE MEAN DEV METHOD SOURCE

-- 500- - - BATCH RHO-
1600 14 DAYS EU-

6A-
* * 198P

-- 200- - - BATCH RHO-
1400 t4 DAYS EU-

6A-
198P

-- 100-700 - - HATCH RHO-
14 DAYS SW-

6A-
198P

- - >10000 -- EATCH RHO-
CONTACT 8WI-
50 DAYS LD-

43
P. 9

-- - 1432 695 BATCH RHO-
CONTACT PWI-
50 DAV LD-

43
P.?

-- - >12000 - ATCH RHO-
CONTACT EWI-
50 DAYS LD-

43
P. 9

- - 9795 3976 BATCH RHO-
CONTACT UWI-
50 DAYS LD-

43
P.9

-- - 212 4 EATCH RHO-
CONTACT II-
50 DAYS LD-

43
P.15

i)

'I

3 !

, I 

.. i .

I

.)
)

.).

)

) 

POMONA --

POMONA -

POMONA -

POMONA -

6o S. E-10

23 1. OOE-Y

23 1.OOE-9

23 1.OOE-3

O *.0 CR-I

O S.0 CR-I

O 10.0 OR-2

O .0 CR-I



-. ff . .

SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (l/,)

MEMBER OR FLOW OR TEMP
SPECIES FORMATION SESUENCE SEDIMENT IC)

Cu137 SADDLE POMONA -- 23
MOUNTAIN

CsI37 SADDLE POMONA 23
MOUNTAIN

CsI37 SADDLE POlCJA -- 23
MOUNTAIN

Cs137 SADDLE POMONA - 60
MOUNTAIN

Cs137 SADDLE POMONA 60
MOUNTAIN

Cs137 SADDLE POMONA - 60
MOUNTAIN

Cs37 SADDLE POMONA - 60
MOUNfAIN

VALUE

CHECKED BY:
OA BY:

I DATE t 
_DATE: /f .Zf -Sy I

CO
Cn)

1. OOE-S

1. OOE-7

1. OOE-10

1. OOE-3

1. OOE-5

1. OOE-7

1. OE-9

EN pH

a .0

ORD. T
TYPE

OR-t

RANCE MEAN
STD
DEV METHOD SOURCE

0 .0 CR-I

a .O

0 9.0

CR-I

CR-I

-- - G100 50 BATCH
CONTACT
50 DAYS

-- - 10000 2050 BATCH
CONTACT
50 DAYS

- )12000 - BATCH
CONTACT
50 DAYS

- - 167 3 BATCH
CONTACT
50 DAYS

- - 960 t44 BATCH
CONTACT

- -- 12400 4400 BATCH
CONTACT

- 11600 2500 BATCH
CONTACT

RHO-
IWI-
*D-
43
P. 15

RHO-
oWI-
LD-
43
P. 15

RHO-
BUI-
LD-
43
P. s

RHO-
3wI-
LD-
43
P. 15

RHO-
EUI-
LD-
43
P. 15

RHO-
3W1-
LD-
43
P. 15

RHO-
3W1-
LD-
43
P. 15

)

3I.
. .- 1.

)

1)

0 9.0 CR-t

O 9.0 CR-t

O WO. CR-I

.)



t
SITE UBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT tol/1)

MEMSER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

tEIP CO
(C) M)

60 1. OOE-1O

CRD. UTR
EH pH TYPE

S

Cs137 SADDLE
MOUNTAIN

CsI37 SADDLE
MOUNTAIN

Cv137 SADDLE
MOUNTAIN

Cs137 SADDLE
P MOUNTAIN

Cs137 SADDLE
MOUNTAIN

C9137 SADDLE
MOUNTAIN

Cs137 SADDLE
MOUNTAIN

I

POMONA -

POIONA -

POMONA -

POMONA -

POMONA -

POMONA -

POMONA -

0

0

0 OR-t

23 1. OOE-3 10.0 CR-2

23 1. OOE-5

23 t OOE-7

23 1. OOE-9

23 1. OOE-1O

60 t. OOE-3

O 10.0 CR-2

O 10.0 OR-2

O 10.0 CR-2

O 10.0 CR-2

0 10.0 CR-2

CHECKED Y: . DATE: I- Z&-
GA NY: 7 DATE: S )

ETD
VALUE RANOE MEAN EV METHOD SOURCE

-- - 11900 2900 BATCH RHO-
CONTACT WI-

LD-
-43
P. 15

- - 228 a BATCH - RHO-
CONTACT DWt- i)

LO-
43
P. 15

-- - 2125 229 EATCH RHO-
CONTACT TWI-

LD-
43
P.13

-- - 5960 512 MATCH HO-
CONTACT OWI-

LD-
43
P.1 '

-- - 9795 397T HATCH RHO-
CONTACT nW- )

LD-
43
P.t5

-- - )10000 - BATCH RHO-
CONTACT OWI- )

LD-
43
P.15 

-- - 13 5 BATCH RHO-
CONTACT EWI- )

LD-
43
P.15

: ':

I. 

i

! 

I

I



SITE SUB6YSTEM
PARAIETER: DISTRIBUTION COEFFICIENT (mlfg)

MEMBER OR FLOW OR TEDP CO
I SPECIES FORMATION SEQUENCE SEDIMENT JC) ()

Co. TR
EH pH TYPE

0 10.0 CR-2Cs137 SADDLE
I MOUNTAIN

Cu137 SADDLE
! nOWNTAIN

CI137 SADDLE
MOUNTAIN

CsI37 SADDLE
MOUNTAIN

C,137 HANFORD
SEDIMENTS

CsI37 HANFORD
SEDIMENTS

Cs137 ORANDE
I RONDE

POMONA -

POMONA --

POMONA --

£0 1.OOE-5

*0 1.OOE-7 - 0 10.0 CR-2

CR-2k0 1.OOE-9 0 10.0

CHECKED IY: ' DATE:
GA RY: L DATE: tL--S.j-,/

ITO
VALUE RANGE MEAN DEV METHOD SOURCE

-- - t162 117 BATCH RHO-
CONTACT BU-

LO-
43
P. t

-- - >100O0 - BATCH RHO-
CONTACT BWI-

LD-
43
P. 15

- - 10000 - DATCH RHO-
CONTACT OI-

LO-
43
P. 15

- - 4885 1S99 BATCH RHO-
CONTACT EUI-

LD-
43
P.1

-- - C.300 - - RHO-
BWI-
LD-
43
P.18

-- S.0- - - - RHO-
1600 Eu-

LD-
43
P. to

-- - 435 7 MATCH RHO-
t0 DAYS BW-

6T-
21P

.)

:)

. I,

:),

.

i

)

I}

POMONA - £0 t. OOE-tO 0 10.0 OR-2

I

SCHWANA UMTANUM
SURFACE
OUTCROP

A0 0 - SYN.
ORANDE
RONDE

CsI37 RANDE
RONDE

SCHWANA TANUM
SURFACE
OUTCROP

)- 86 6YN.
PATERSON
MA

29 31 BATCH RHO-
ST-4



t

I . .. . . . . 1 . .

OATE: -ijnC)1-u -
- DATE. SlZ ... IS

I
SITE UsSYSTEn
PARAMETER: DISTRIBUTZON COEFFICIENT 4lm/gl CHECKED DY:

GA Y: ..L
MEMsER OR FLOW OR

SPECIES FORMATION SEQUENCE SEDIMENT
TEMP Co

(C3 4)

23 -

ORD. TR
EH pH TYPE

Ct137 CRANDE
RONDE

Cs137 GRANDE
RONDE

Cs137 GRANDE
RONDE

Cst37 GRANDE

RONDE

Cs 337 SADDLE
MOUNTAIN

Cst37 CRANDE
RONDE

Cs137 GRANDE
RONDE

Cs137 GRANDE
RONDE

Cs137 CRANDE
RONDE

Cs137 CRANDE
RONDE

SCHWANA UTANUM

ECHUANA TANuM

SCHWANA UTANUM

SCHWANA UWTANUI

POMONA -

SCHWANA UHTANUM

SCHWANA UMTANU

SCHUANA UMTANUM

£0

ISO

23

23

23

VALUE

1900

50

100

0 1.01. OE-12 CR-1

TD .
QANOE MEAN VEY METHOD SOURCE

- - - EATCH -RHO-
46-59 Ut-
DAYS 6T-7

BATCH RHO-
46-e9 DWI- .

DAYS -ST-7

- - -ElATCH RHO-
46-59 EWI-
DAYs ST-7

- 1663 31 BATCH RHO-
93 DAYS DU!-

ST-7

- 2400 203 BATCH RHO-
03 DAYS EWI-

ST-7

- 1084 140 BATCH RwO
CONTACT CUI-

LD- )
48

- 1023 248 BATCH RHO- )
CONTACT 3WI-

LD-
40 .)

- 433 7 BATCH RHO-
CONTACT WI- )

LD-
49

- 474 27 BATCH RHO-
CONTACT EUI-

Lb-
48

- 2a4 6 CATCH RHO-
CONTACT NUI-

LO-
40

I '

.

,I

23 1. OE-12

O 1. OE-10

0 0.0 CR-2

0 10.0 OR-2

o .o OR-1

0 1.0 CR-1

SCHWANA UMTANUn 60 1. OE-10

SENTINE FLOW E
L
ELUFFS

£0 I. CE-IO



f

SITE SUDSY8TElt
PARAMETER: DISTRIBUTION COEFFICIENT I-1/2) CHECKED BY: I - DATE: AIJ..-54

GA Y: DATE: lt 2- 

MEMBER OR FLOU OR
I SPECIES FORMATION SEQUENCE SEDIMENT

TEP CEO

60 1. OE-10

CR0. TR
EN pH TYPE

0 tO.0 CR-2Cs137 CRANDE
RO IDE

C.137 GRANDE
RONDE

Cs137 CRANDE
RONDE

Cs137 SADDLE
MOUNTAIN

CsI 37 SADDLE
MOUNTAIN

Cu137 SADDLE
MOUNTAIN

C,137 SADDLE
MOUNTAIN

C. 137 SADDLE
MOUNTAIN

Cs137 CRANDE
RONDE

SENTINE FLOW E
L
ELUFFS

SENTINE FLO E
L
BLUFFS

SENT INE FLO E

LWILIFFE

POMONA -

POMONA --

POMONA --

POMONA -

POMONA -

SENTINE FLO E

EUFFS

23

23

23

23

60

60

300

1. OE-12

1. OE-12

1. OE-12

1. OE-12

1. OE-IO

1. CE-IO

0 10.0

O .0

a .0

0 10.0

0 9.0

0 10.0

0 8.0

CR-2

ca-I

CR-I

CR-2

OR-I

CR-2

CR-I

VALUE RANGE MEAN

- - 256

- - 607

- -- 487

- - 1291

-- - 909

- -- 903

- - 908

_. - 540

- -- 209

GTO
DEV

4t57

41

S9

280

69

46

70

METHOD SOURCE

*ATC4
CONTACT

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

EATCH
CONTACT

BATCH
CONTACT

MATCH
CONTACT

BATCH
CONTACT

RHO-

LD-
49

RHO-
UIl-

LD-
48

RHO-
'UI-
LD-
48

RHO-
SWI-
LD-
48

RHO-
WI -

LO-
49

RHO-
DWI-
LO-
48

RHO-
EUI-
LO-
48

RHO-
311-
LD-
49

I)

)

)

300 -- 0 9.0 OR-1 59 tATCH RHO-
CONTACT EWI-

ID-
49



CHECKED Y: ... DATE: in I-A ,
GA BY: --_ DATE: - j-

SITE SUBSYSTEI
PARAMETER: DISTRICUTION COEFFICIENT eIt/g)

WEMEER OR FLOU OR TEMP CO
. SPECIES FORMATION SEQUENCE SEDIMENT CC) fn)

ORD. TR
EH pH TYPE

0 9.0 CR-tCzt37 RANDE
RONDE

Cs137 GRANDE
QON4DE

Cu137 ORANDE
SOIDE

Cs137 CRANDE
RONDE

C.137 GRANDE
RONDE

C*137 CRANDE
RONDE

CvI37 CRANDE
RONDE

SCHUANA UMTANUh

6CHUANA UTANUh

SCHUANA UMTANUM

300 -

23 __

0 -

o 93.

O U.

0 QR-I

OR-ISCHUANA UTANUM 23 0

ITD
VALUE RANOE MEAN DEV METHOD SURCE

-- - 330 £2 BATCH RHO-
CONTACT EWS-

LD-
49

500 200-900 - - BEST QHO-
-ESTIMATE BUI-

LO-
49

-- - 722 104 BATCH RHO-
CONTACT EUI-
56 DAYS C-

to1
P.7

-- - 701 17£ BATCH RHO-
CONTACT 8I-
56 DAYS C-

tO
P. 7

-- - 703 1II BATCH RHO-
CONTACT EUI-

C-
too
P. 7

-- - 662 127 BATCH RHO-
CONTACT EUI-
56 DAYS C-

109
P. 7

__ - £97 140 BATCH RHO-
CONTACT DUI-
56 DAYS C-

108
P. 

1)

.1 I

I -

0

)

)

)

)

SCHUANA UTANLM

SCHWANA UNTANUM

6CHUANA UTANUM

23 _

23 __

23 -

0 6.0 CR-I

0 .0 CR-I

0 .0 CR-I

J CsI37 - - BASALT? -- - -- - BASALT
CROUNDUATE
R9

- 401 21 BATCH
CONTACT

RHO-
BUt-
LD-
47
P. 2

,,



SITE SU3SYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT 1l1/9)

MEMBER OR FLOW OR TEP Co
SPECIES FORMATION SEQUENCE SEDIMENT 1Ci (M)

I

i
iI

CsI37 -

CsI37 -

CvI37 --

Cs137 --

Csi37 --

C9137 --

Cs137 --

- EASALT? - -

- UASALT? -- -

- BASALT? --

- EASALT? - --

-- BASALT? -- --

-- BASALT? -

- BASALT? -- --

ORD. UTR
EH pH TYPE

ABALT
CROUNDWATE
R?

BASALT
CROR4DWATE
R?

BASALT
CROUNDWATE
R?

BASALT
CROUNDUATE
R?

BASALT
CROUNDWATE
R?

BASALT
CROUNDWATE
R?

BASALT
CROUNDWATE
R

CHECKED Y: .. ilATE: LO Z-&E
tA Y: I . __ DATE:

STO
VALUE RANCE MEAN OEV METHOD SOURCE

-- -^ 31 2 BATCH RHO-
CONTACT CWI-

LD-
4,
P.2

- - 265 4 BATCH RHO-
CONTACT BEWl-

LOD-
4,
P.2

- - 296 10 ATCH RilO-
CONTACT *UI-

LD-
47
P.2

-- - 290 70 TATCH RHO-
CONTACT *WI-

LO-
47
P. 2

-- -- 380 5 BATCH RHO-
CONTACT 0UI-

LO-
47
P.2

- - 453 12 BATCH RHO-
CONTACT BUI-

LO-
47
P.2

-- - 3a0 70 BATCH RHO-
CONTACT 0UI-

LO-
47
P.2

I

)

,)

.)

)

I

i

i



I.

I
I

i

II

)

SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT 4.1/St CHECKED BY:

GA BY: 

MEHRER OR FLOW OR
SPECIES FORMATION SEWENCE SEDIMENT

TEMP CO
(C) M)

Cs37 - - EASALT? -- -

CRD. TR
EHl pH TYPE

- - BASALT
CROUNDWATE
R?

)

VALUE RANaE MEAN

_ 25

- - 435Cst37 --

Cs137 -

C 137 CRANDE
RONDE

Cs137 GRANDE
RONDE

Cu 137 CRANDE
ROtIDE

Cut37 SADDLE
MOUNTAIN

- CRUSHED
BASALT

-- BASALT
SECONDARY
MINERALIZATI
ON

SCHWANA UNTANUK

SCHWANA UTANUM

SCHUANA UTANUM

POMONA -

£0 t. O-10

- S. 76E-10 0- -- - - 1432

0- _

DATE:
DATE:

STO
OEV METHOD SORCE

7 BATCH RHO-
CONTACT OUI-

LD-
_. -. 47

P. 2

7 WOOD sD-
ET. AL. BWI-
1982 Tl-

072
P.5

£95 6O0 SD-
ETAL. EUI-
1982 TI-

072
P. 7

- EATCH RHO-
CONTACT BWI-
46-59 LO-
DAYS 47

P. t

- BATCH RHO-
CONTACT 3W!-
46-59 LD-
DAYS 47

P. tt

-- BATCH RHO-
CONTACT BWI-
46-59 LD-
DAYS 47

P. t

245 BATCH RHO-
CONTACT EWI-
50 DAYS LD-

48
P. 11

23 - 1900

" ,I

* )

. .

7) l

I

wI

-I-1£0 __ 550

10 - - 100

i

23 Q 7E-t& 0 0.0 CR-t -1 £ S



I

I

I

i

I

I

I
I

I

SITE SUBSYSTEM
PARArETER: DISTRIBUTION COEFFICIENT fml/g)

MEMBER OR FLOU OR
SPECIES FORMIATION SEGUENCE EDItENT

C.137 GRANDE SENTINE FLOW E
RONDE L

6LUFFS

Ct137 CRANDE l;CHUANA UNTANUA
RONDE

S

I
f

I

I

i

v
I

I

Cs137 ORANDE
RONDE

CvI37 CRANDE
RONDE

Cst37 CRANDE
ROtlDE

C.137 CRANDE
ROD=

Cs137 SADDLE
nOUNTAWN

SCHWANA UTANUn

SCHUANA UKTANUH

SENT INE FLOW E
L
6LUfF6S

SENTINE FLOW E
L
BLUFFS

POMONA -

TEMP CO
(Cl CM)

23 7E-10

23 S. 7E-10

60 S. 76E-10

50 1. 3E-10

150 1.3E-tO

60 9. 76E-10

60 S. 76E-10

ORD. TR
EH pH TYPE

0 .0 OR-I

0 9.0 CR-I

0 9.0 GA-I

0 E.0 OR-I

0 8.0 CR-I

0 9.0 CR-I

0 8.0 CR-I

CHECKED Y: i DATE: 
GA Y: L I DATE.

OTO
VALUE RANOE MEAN DEV METHOD SOURCE

-- - 578 6 BATCH RHO-
CONTACT IWI-
50 DAYS LO-

43
PA

-- - 705 to BATCH RHO-
CONTACT BUE-
50 DAYS LD-

49
P. t

-- -- 463 5 BATCH RHO-
CONTACT BWI-
50 DAYS LD-

4E
P. t

-- -- too 3 BATCH RHO-
CONTACT RUI-
50 DAYS LD-

48
P. tt

- - 70 7 MATCH RHO-
CONTACT IWI-
55-65 LD-
DAYS 49

P. 11

- - 197 6 MATCH RHO-
CONTACT BUt-
150 DAYS LD-

48
P. It

- 747 37 EATCH RHO-
CONTACT DUI-
t50 DAYS LD-

49
P. t



I
.)

SITE SUBSYSTEI
PARAMETER: DISTRIBUTION COEFFICIENT fat/s1 CHECKED Y:

GA Y: J..
MEMBER OR FLOW OR TEW CO

SPECIES FORMATION SEQUENCE SEDIMENT (C1 (M)
CAD. TR

EH pH TYPE

O - -

VALUE RANCE

50 -Eu GRANDE
I ROtE

Eu GRANDE
RONDE

I ORANDE
RONDE

I GRANDE
RONDE

I --

I -

I -

I -

SCHUANA UNTANUI

SCHWANA UMTANUM

6CHWANA U1TANUM

SCHWANA UtTANUM

- SEcoOARY
MATERIALS

- SECONDARY
MATERIALS

- INTERBED
MATER IALS

- INTERBED
HATER IALS

0 - _- 0

R --

DATE:
DATE: i -

6TDDEV METHOD S0URCE

£0-
DWI-
oP-
00t

6D-

DP-

- D-

DP-
001
P. 7

SD-
swi-
DP-
001
P. 7

SD-
oWI-

DP-
001
P. 7

- SD-
eWI-
OP-

001
P. 7

- 6D-

5141-

DP-
001
P. 7

- -- SD-
SWI-
DP-
001
P.7

a - 0

E- -- _.

a -- -- a



SITE BSYSTEM
PARAHETER: DISTRIBUTION COEFFICIENT (ml/gl

IEMBER OR FLOW OR TEP CO
SPECIES FORMATION SEQUENCE SEDIMENT ICI ()

I FRESH - -- 60 --
BASALT ENV.

I FRESH - - -
BASALT ENV.

I ALTERED - ---
BASALT ENV.

I CRANDE SCHANA UHTANUM 23 -
RONDE

I GRANDE SCHUANA URTANNM 23 -
RONDE

I CRANDE SCHWANA UMTANUI £0 --
RONDE

I GRANDE SCHIANA UtTANU 60 -
j . ROlUE

I GRANDE 6CHWANA UMTANUM ISO -
ROfmE

I GRANDE SCHUANA UMTANUM ISO -
RONE

I SADDLE POIONA SECONDARY 23 --
MOUNTAIN MINERALS

I SADDLE POMONA SECONDARY 23 --
MOUNTAIN MINERALS

CRD. TR
EH pH TYPE

a - CR-2

CHECKED
GA

VALUE RANGE

-- 0

BY: >
EY: 

MEAN

0

R - COMPOSITE --

0 - CR-I -

0 0

1-4 1

- 1.3

- 3.1

a .95

O 0.95

O S.B)

0 .S

0 B.9

a e.s

0 8.5

O B.5

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

0

0

0

S

OATE n1Y S4
DATE -

STO
DEV METHOD SOURCE

__ _ NURE

2352

- - NURE
0/CR

2352

- __ NQRE

C/CR

2352

0.3 BATCH RHO-
31 DAYS BWI-

ST-7

0.S ITCH FHO-
E3 DAYS BWI-

ST-7

- HATCH RHO-
11 DAYS BWI-

ST-7

- CATCH RHO-
59 DAYS BWI-

ST-7

- MATCH RHn-
14 DAYS 3WI-

6T-7

- BATCH RHO-
4S DAYS BWI-

ST-7

0.3 BATCH RHO-
37 DAYS 3WI-

ST-7

0.2 BATCH RHO-
£7 DAYS BWI-

ST-7

I

I

I

.

)

)

3.3

2.3



I )

SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (/lgl CHECKED Y: 

OA BY: y 

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

I SADDLE POtONA SECONDARY
I MOUNTAIN MINERALS

) I SADDLE POMONA SECONDARY
MOUNTAIN MINERALS

tt2S SADDLE POMONA --
MOUNTAIN

TEt CO
IC) (M)

60 -

60 -

23 4. 24E-14

EH pH

a B.6

O 1.6

O 9.0

CRD. TR
TYPE

SYNTHETIC

SYNTHETIC

OR-I

VALUE

0

0

RANCE MEAN

- 14.0

)

I

112S SADDLE
MOUNTAIN

112S GRANDE
RONDE

1125 CRANDE
RONDE

It2S ORANDE
RONDE

1125 CRANDE
RONCE

1123 SADDLE
MODNTAIN

112S CRANDE
ROtDE

POMONA -- 60 4.24E-14 0 .0 CR-I __ 0

SCHWANA UMTANUM

SCHUANA UTANUM

SCHUANA UTANUi

SCHANA UTANUM

POMONA -

SCHUANA UTANUM

23

60

150

23

2

0

DATE: / g -
DATE: &;!-_-

STD
DEV METHOD 6URC

- EATCH RHO- -
37 AYS EWI-

ST-?

- BATCH RHO-
67 DAVS EWI-

8T-7

1.S 8ATCH RHO-
CONTACT DWI-
50 DAYS LO-

43
P. 9

- BATCH RHO-
CONTACT EWI-
50 DAYS LD-

43
P.9

- CATCH RHO-
46-S9 8W5I-
DAYS ST-7

- 8ATCH RHO-
46-59 BUI-
DAYS ST-7

- BATCH RHO-
46-59 3t1-
DAYS ST-7

0.5 BATCH RHO-
93 DAYS 3WI-

ST-7

0.4 BATCH RHO-
93 DAYS BUI-

ST-7

0.4 EATCH RHO-
CONTACT 34I-
50 DAYS C-

100
PNL-

t 3462
P. o

I
.) I

-

;

))

I0 _ _

__ - 3.1

__ - 0. 

_ 1.0

23

23 0 9.0 CR-I



SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (t/$)

I SPECIES FORMATION

1125 CRANDE
RONDE

MEMBER OR FLOU OR
SEGUENCE SEDIMENT

SCHWANA UTANUM

TEMP CO
(c (I

23 -

CRD. WTR
£D1 PH TYPE

0 .0 CR-I

CHECKED BY:
OA Y:

6TO
VALUE RANOCE MEAN DEV

- - 1.0 0.4

DATE: 07,aq
DATE: /0 -Sz 'r/

METHOD SOURCE

IATCH RHO-
CONTACT tiWI-
50 DAYS C-

t08
PNL-
3462
P.tO

; )

)I

I
I

III

t125 RANDE
RONDE

1125 CRANDE
RONDE

1125 CRANDE
ROmE

1125 CRANDE
SONDE

SCHWANA UMTANuM

SCHWANA UMTANUM

SCHWANA UMTANUM

SCHWANA UtTANUM

23 __

23 _

23 -

23 -

0 .0 CR-I

0 .0 CR-I - 2.0

- BATCH RHO-
CONTACT DU-
t0 DAYS C-

108
PNL-
3462
P. tO

1.0 BATCH RHO-
CONTACT UWI-
50 DAYS C-

to
PNL-
2462
P. 10

-- BATCH RHO-
CONTACT tWI-
50 DAYS C-

108
PN.-
3462
P.10

1.8 BATCH RHO-
CONTACT 5WI-
10 DAYS C-

to
PNL-
3462
P. tO

I

0 8.0 CR-t

0 .0 CR-t - - 14.0

)

)



SITE SUiYSTEM
PARAttETER: DSTRIIUTION COEFFICIENT Jl/S CHECKED Y:

GA Y:I

I

I

I
i
I
I

)

MEHDER OR FLOW OR
SPECIES FORtATION SEQUENCE SEDIHENT

1125 OAflDE SCHWANA U1TANU1
ROHDE

TEMP CO
(c) (m)

23 -

ORD. WTR
EH pH TYPE

2

VALUE RANCE HEAN

112S GRANDE
RONDE

1125 CRANDE
RONDE

1125 -

1125 CRANDE
ROtIDE

112S GRANDE
RONDE

1123 SADDLE
NOUNTAIN

SCHUANA UMITANUM

SCHWANA UWITANUI

- BASALT
SECONDARY
"IRNERALIZATI
ON

SCHWANA UIITAMJ

SENTINE FLOW E
L
OLUFFS

POMONA --

60 _ - O

150 _ O

DATE:
DATE:

STD
OEV METHOD SOURCE

- OATCH RHO-
CONTACT SWI-
46-39 Lv-
DAYS 47

P. tt

- BATCH RHO-
CONTACT IWI-
46-59 LD-
DAYS 47

P.11

-- IIATCH RHO-
CONTACT OUI-
46-59 LO-
DAYS 47

P.1t

- SALTER. ED-
ET. AL. 19 WI-
811 TI-

072
P. 7

1.3 BATCH RHO-
CONTACT NWI-
50 DAYS LO-

48
P. 11

0.4 BATCH RHO-
CONTACT ow!-
50 DAYS LD-

48
P. 11

1.0 BATCH RHO-
CONTACT EWI-
50 DAYS LD-

42
P. 11

- 4. 24E-14

23 4.24E-14

0- - - - 0

0 8.0 CR-t

23 4.24E-t4 9.0 CR-I

__ - . 8

_ 1.0

- - 2.023 4.24E-14 0 3.0 CR-I



I

)

SITE SUOSYSTE
PARAMETER: DISTRIBUTION COEFFICIENT el/gl

MEMBER OR FLOW OR TVWP
SPECIES FORMATION SEQUENCE SEDIMENT (C)

1125 SADDLE POMONA - 60
MOUNTAIN

1125 CRANDE SENTINE FLOW E 60
RONDE L

DLUW FS

1125 CRANDE 6ENTINE FLOW E 150
RONDE L

BLUFFS

1125 CRANDE SCHWANA UTANUM 150
RONDE

1125 GRANDE SCHUANA UTANUM 0
RONDE

11I25 CQANOE 6CtRWANA 4*ITANR1 --
RONJDE

1125 RANDE SCHWANA UTANUM 23
RONDE

Co

4. 24E-14

4. 24E-14

7. 24E-13

7. 24E-13

4. 24E-14

CRO. TR
EN pH TYPE

0 9.0 OR-I

0 9.0 OR-1

O 9. OR-I

0 8.0 CR-I

Ca

VALUE

HECKED BY: DATE: I-LC-Z
GA Y: .. . DATE: 22- V

6TD
RANCE MEAN DEV METHOD SOURCE

-- 0 0 8ATCH RHO-
CONTACT dWI-
50 DAYS LD-

48
P. t

- 0 0 BATCH RHO-
CONTACT 8UI-
50 DAYS LD-

4a
P. t

- 3. 4 4. 7 BATCH RHO-
CONTACT 8WI-
50 DAYS LD-

49

- 0 0 BATCH RHO-
CONTACT 3UI-
50 DAYS LD-

48
P. t2

- 0 0 PATCH RHO-
CONTACT EUI-
50 DAYS LD-

48
P.t2

0-7 -R- - EST RHo -
ESTIMATE EUI-

LD-
48
P. 12

6. - 1.3 MATCH RHO-
CONTACT EWI-
00 DAYS C-

too
PNL-
3462
P. 10

0 8.0 CR-t -

0 - - 0

0 8.0 CR-I __



I

I

I

i
II
If

iI

SITE SBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (mli/l

MEMBER OR FLOW OR TEll CO
SPECIES FORMATION SEGUENCE SEDIMENT (C) m)

1t25 CRANDE SCHWANA UNTANUM 23 -
RONDE

C

VALUE
CRD. UTR

EH pH TYPE

0 E.0 CR-I

S

* Ni

Ni

Np

Np

Np

Np

Np

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
ROWOE

SCHWANA UIMTANM

SCHWANA UMTANJUM

SCHWANA U1TANVM

SCHWANA UTANU

- SECONDARY
MINERALS

-- SECONDARY
MINERALS

- INTEREED
MATER IALS

_ 50

_ 10

- 20

-- so

20

- ~200

HECKED Y: . . DATE: q
GA Y: DATE: - 2?-S

ETO
RANCE MEAN DEV METHOD SOURCE

- - - lATCH RHO-
CONTACT IUI-
50 DAYS C-

to1
PNL-
3462
P. 10

- - -- - 6D-

EU-OP -
001

- - -- - SD-
DWI-
DP-
001

- - - -- 6D-
GW-

OP -
cot

_ _ 8~D-
fl-
DP-
001

SD-

su'-

DP-
0Ot

SD-
DUI-
DP-
001

SD-
vWI-
DP-
001

)

I

) 

I

)



.)

SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (ml/sb

EMDER OR FLOW OR TEII
SPECIES FORMATION SEOUENCE SEDIMENT IC

Np - INTERBED --
MATERIALS

Np SADDLE - RATTLESNAKE 23
MOUNTAIN RIDGE

Np SADDLE - RATTLESNAKE 40
MOUNTAIN RIDGE

Np SADDLE -- RATTLESNAKE 85
MOUNTAIN RIDGE

CHECKED BY: D..1 OATE: ..- t3-Y
GA Y: 4. . DATE: -e p

fgCO
I no

ORD. TR
EH p TYPE

R - -

O 7.7-9.3 SYN.
CRANDE
RONDE

0 7.7-9.3 SYN.
CRANDE
RONDE

0 7.7-9.3 SYN.
GRANDE
RONDE

- OR-2

VALUE RANCE

50 -

-- 1000-
5000

-- 2000-
5000

-- 1000-

5000

-- 4-80

MEAN
ETD
VEV METHOD SOURCE

i

iI
I

.i

I

Np FRESH -
BASALT ENV.

Np FRESH -
BASALT ENV.

Np ALTERED -
BASALT ENV.

Np GRANDE SC
RONJDE

Np GRANDE SC-
RONDE

Np GRANDE 6CH
RONDE

40

_ _ __ SD-
EUI-
DP-
001

-- - SATCH RHO-
BU-
6T-
35P

- - BATCH RHO-
'W-
ST-
35P

- - BATCH RHO-
eu-
CT-
35P

20 -- -- NURE
G/CR

2352

30 - -- NURE
G/CR

2352

10 -- - NURE
C/CR

2352

S I BATCH RHO-
31 DAYS BWt-

6T-7

Y 1 BATCH RHO-
93 DAYS BWI-

ST-7

9 I BATCH RHO-
11 DAYS WI-

ST-7

)

)

)

)

)R - COMPOSITE -- 0-450

0 -- OR-1 9-1EO

IWANA

IWANA

IWANA

UMTANUM

UMTANUM

UMTANUM

23

23

40

O 9.5

0 9.5

0 9.B

SYNTHETIC

SYNTHETIC

SYNTHETIC



SITE SUBSYSTEM
PARAMETER: OISTRIUTION COEFFICIENT (/21

MEMBER O FLOW OR TEMP Co
SPECIES FORMATION SEQUENCE SEDIMENT (C (I

CHECKED Y:
GA Y: L

STO

DATE: qLi2.24
DATE: 2-'/

CRD. TR
E4 pH TYPE

0 .6E SYtITHETIC

S

Np GRANDE
RONDE

Np GRANDE

Np SADDLE
MOUNTAIN

* p SADDLE
MOUNTAIN

M P SADDLE
MOUNTAIN

Np SADDLE
MOUNTAIN

Np SADDLE
MOUNTAIN

Np SADDLE
MOUNTAIN

Np SADDLE
MOUNTAIN

Np SADDLE
MOUNTAIN

SCHWANA UMTANUM 60 --

VALUE

150SCHUANA UnTANuM 23

POMONA SECONDARY 23
MINERALS

POMONA SECONDARY 23
MINERALS

POMONA SECONDARY 23
MINERALS

POIIOIA SECONDARY 60
MINERALS

POMONA SECONDARY 60
MINERALS

-- RATTLESNAKE 23
RIDGE

-- RATTLESNAKE 60
RIDGE

-^ RATTLESNAKE 15
RIDGE

R S 5

O 9.3

0 1.3

R B 3

O E.6

R *

a -

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

CR-2

9

RANGE MEAN DEV METHOD SOURCE

- 13 1 BATCH RHO-
S9 DAYS 0WI-

ST-7

- - BATCH RHO-
60 DAYS 0WI-

8T-7

12 2 BATCH RHO-
37 DAYS 0WI-

ST-7

- -- - BATCH RHO-
67 DAYS 0WI-

ST-7

- 79 10 BATCH RHO-
60 DAYS 3W1-

8T-7

-- 17 4 BATCH RHO-
37 DAYS 3WI-

*T-7

- It S BATCH RHO-
67 DAYS EUI-

ST-7

1000- - - BATCH RHO-
5000 14 DAYS EW-

SA-
198P

2000- - - BATCH RHO-
5000 14 DAYS 0W-

6A-
I SP

1000- -- - BATCH RHO-
9000 14 DAYS BW-

SA-
199P

OR-2

R - CR-2

Np237 SADDLE
MOUNTAIN

POMONA - 23 L. 47E-0 0 E.0 CR-I _ 36. 9 7.5 BATCH RHO-
CONTACT 3WI-
50 DAYS LD-

43
P.9



SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT gal1/) CHECKED BY: -- DATE: n--Qa-S

GA BY: ._t CATE: -.7 - /

nEMBER OR FLO OR
SPECIES FORMATION SEOUENCE SEDIMENT

it

Np237 SADDLE
MOUNTAIN

Np237 SADDLE
: S MOUNTAIN

Np237 SADDLE
MOUNTAIN

Np237 HANFORD
SEDIMENTS

Np237 HANFORD
SEDIMENTS

Np237 CRANDE
RONDE

* Np237 GRAMDE
RONDE

Np237 GRANDE
RONDE

POMONA -

POMONA -

POMONA -

TElP CO
(C n)

60 6. 47E-S

23 6. 7E-S

23 .7E-9

CRD. TR
EH pH TYPE

O E.0 OR-I

O 8.0 OR-t

VALUE RANGE HEAN

-- - 53.5

-- -- 75

-- - ~157

8TD
DEV

0 10.0 CR-2

METHOD OURCE

__ _ _ -- 0.3-4.0 -

__ __ _- -- 7-14

1.S BATCH RHO-
CONTACT BUI-
50 DAYS LO-

43
P. 9

38 BATCH RHO-
CONTACT EWI-
0 DAYS LD-

43
P.9

40 BATCH RHO-
CONTACT EWI-
50 DAYS LD-

43
P.1t

-- -- RHO-
BUI-
LD-
43
P.21

-- F RHO-
o14-
LD-
43
P.21

i BATCH RHO-
60 DAYS EW-

ST-
2aP

164 lATCH RHO-
60 DAYS BU-

6T-
21P

- BATCH RHO-
46-59 5W1-
DAYS ST-7

I

I

I

I

.1

SCHUANA UITANUM
SURFACE
OUTCROP

SCHWANA UMTANUM
SURFACE
OUTCROP

SCHUANA UTANUI

60

60

23

O - SYN.
CRANDE
RONDE

R - SYN.
GRANDE
RONDE

to

- 42

_ 101S



- I

SITE SUBSYSTEH
PARAMETER: DSTRIBUTION COEFFICIENT (1a1tI

MEMBER OR FLO OR
4 SPECIES FORMATION SEGUENCE SEDIMENT

TEMP CO
0 (M

60O-

CRD. TR
EH pH TYPE VALUE

13

e

i
I

II

Np237 CRANDE

Np23? CRANDE
RONDE

Np237 SADDLE
MOUNTAIN

Np237 GRANDE
RONCE

Np237 GRANDE
RONDE

Np237 GRANDE
RONDE

Np237 GRANDE
RONDE

Np237 SADDLE
MOUNTAIN

Np237 SADDLE
MOUNtAIN

SCHWANA UTANUM

SCHUANA UMTANUM

POMONA --

SCHUANA UMTANUM

SCHWANA UTANUh

23 __

23 -

23 __

60 _

CHECKED Y: - . . DATE:
GA Y: DATE:

STD
RANCE MEAN OEV METHOD SOURCE

- - - EATCH RHO-
46-19 lWl-
DAYS ST-7

- 9 1 ATCH RHO-
93 DAYS CWI-

ST-7

- S 0.S RATCH Cs
03 DAYS

- 10 - BATCH RHO-
CONTACT DUI-
46-59 LD-
DAYS 47

P.tt

- t3 - BATCH RHO-
CONTACT RWI-
46-59 LD-
DAYS 47

P. tt

- 30 13 BATCH RHO-
CONTACT EUI-
50 DAYS LD-

48
P. t

- 4.1 0.9 BATCH RHO-
CONTACT 31I-
50 DAYS LD-

48
P. 11

- 9.9 0.5 DATCH RHO-
CONTACT EWI-
50 DAYS LD-

48
P.it

-- 12.1 3.2 EATCH RHO-
CONTACT *UI-
O0 DAYS LO-

49
P. It

.w'I ') I

.. )
iO

..

.. . I

.3

.)

* )

0

.)

J

i-
I,

SCHUANA UMTANUK 23 6.47E-8

SENTINE FLOW E 23 6.47E-S

BLUFFS

POMONA -- 23 6.47E-6

POMONA - 60 6.47E-U

0 9.0 CR-I

O 3.0 OR-I

O 9.0 CR-t

0 e.o CR-t

-j



1

CHECKED Y: . DATE: Lh 12 j |-
GA BY: .Z. DATE: 1. -.- S"/ )

SITE BUBSYSTEM
PARA1ETER: DISTRIBUTION COEFFICIENT (alfg1

MEMBER OR FLOW OR TEMP CO
S SPECIES FORMATION SEQUENCE SEDIMENT fC) (l

Np237 RANDE
*) RONDE

I

Np237 CRANDE
RONDE

Np 237 ORANDE
! RONDE

Hp23 7 CRANDE
RONDEj

Np237 CRANDE
RONDE

Np237 CRANDE
RONDE

Np237 CRANDE
RONDE

Np237 ORANDE
RONDE

6ENTINE FLOW E -
L
8LUFFS

SCHWANA UMTANUM

SCHWANA UTANUM

SCHWANA UITANUM

SCHWANA UTANUn

SCHWANA UTANUMI

SENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
ULUFFS

dO &. 47E-G

60 &.47E-0

*0 3.91E-13

6O 4. 19E-13

23 6. 7E-B

23 6. 7E-8

23 &.7E-B

23 6. 7E-S

ORD. UTR
EH pH TYPE

o e.o QR-I

O 9.O CR-t

VALUE RANOE MEAN

9.3

-- - 31.2

R 10.0

0 10.0

OR-2

CR-2

_ t015

_ 42

STD
DEV METHOD SOURCE

0.S MATCH RHO-
CONTACT 8WI-
50 DAYS LD-

48
P. t

4.7 8ATCH RHO-
CONTACT BUI-
50 DAYS LO-

48
P.tt

164 BATCH RHO-
CONTACT BUI-
50 DAYS LO-

48

It BATCH RHO-
CONTACT BUI-
50 DAYS LO-

4B
P.t

I BATCH RHO-
CONTACT BUI-

LO-
48

3 8ATCH RHO-
CONTACT BUI-

LD-
48

t BATCH RHO-
CONTACT BWt-

LD-
49

0.1 ATCH RHO-
CONTACT 8WI-

LO-
49

e)

)

)

I -

i .il
f .
II .,.
i

0

0

0

0

9.0

10.0

6.0

10.0

OR-I

OR-2

CR-I

CR-2

-- - ~~13

__ - 7

_ _ 7

__ -- 0. 5



i
SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT aI/gl CHECKED Y: sP

GA Y: .zlL.

EMER OR FLOW OR
fSPECIES FORIATION SEQUENCE EDIMENT

TE"P Co
(c) (-

23 6. 7E-8

ORD. TR
EH PH TYPE

0 6.0 OR-I

VALUE RANGE

Np237 SADDLE
'IMOUNTAIN

Np237 SADDLE
MOUNTAIN

Np 237 GRANDE
RONDE

Np237 ORANDE
RONDE

Np237 --

Np237 -

Np237 -

J Ps CRANDE
RONDE

POMONA -

POMONA -

SCHUANA UTANUM

SCHWANA UnTANUM

- BASALT
SECONDARY
"INERALI ZATI
aN

- CRUSHED
BASALT

-- CRUSHED
BASALT

SCHWANA UltTANUM

23 6. 7E-8 0

0

R

a

10. 0

7-42

ISO-
2000

MEAN

9

52

is

200

53. 5

DATE: [A-6 -9
DATE: -

CTD
DEV METHOD SOUCE

I DATCH RHO-
CONTACT 3WI-

LD-
48

14 HATCH RHO-
CONTACT 1WI-

LD-
49

- BEST RHO-
ESTIMATE SWI-

LID-
48

- BEST RHO-
ESTIMATE BUI-

LD-
48

tO.6 SALTER. SD-
ETAL. 0Ut-
1981P TI-

072
P. 7

it WOOD. ED-
ET AL. 3WI-
t9E2 TI-

072
P. S

144 W000. SD-
ET.AL. EUI-
1902 TI-

072
P. 5

SD-
Eu'-
DP-
001

I

,,i

I :r)

i.

.)
)

)

)

I

If

__ 4. 47E-3

40 4. 19E-13

60 3. 91E-13

0 _ _ 42

R - - - -- - 1015

a- - t00 __ 

J.

*1



.I

SITE SUBSYSTEM
PARAMETER: DTRIUTICN COEFFICIENT (mi/gl

nEnBER OR FLOW OR TEMP CO
SPECIES FORMATION SEGUENCE SEDIMENT (Cl i)

CHECKED BY: _ P
GA BY: L/

ORD. TR
EH pH TYPE

a -- cR-2

VALUE RANOE MEAN

Pa FRESH
BASALT ENV.

PR FRESH
BASALT ENV.

PR ALTERED
BASALT ENV.

Pk CRANDE
| . RONDE

Pb CRANDE
RONDE

Pb FRESH
BASALT ENV.

Pb FRESH
i BASALT ENV.

Pb ALTERED
! BASALT ENV.

60 _

SCHWANA UMTANUM

SCHWANA UHTANUM

R

a

A

C

K

a

-- COMPOSITE

-- OR-1

R-2

-- COMPOSITE

_ OR-I

-- 50-200

-- 50-200

- IT0-
251000

25 -

- so-I5O

-- 90-240

-- 50-2000

100

100

500

100

t00

200

DATE: 13 _jq
DATE:

ero
DEV lETHOD SOURCE

__ -- NNRE
G/CR

2352

- - NURE
0/CR

2332

_ - NURE
a/CR

2352

SD-

DP-
001

SD-

DP-
001

INURE
a/CR

2352

NURE

2352

__ -- NURE
0/CR

2352

SD-
8Wt-
DP-
001
P. 7

60 __

I

I
i

Pd GRANDE
ROUDE

SCHwANA UMrTANUM 0 -- _ 0 _

)



)

SITE SBSYSTEM
PARAMETER: DISTRIRUTION COEFFICIENT (mug)

S

HEMBER OR FLOW OR TEMP CO
SPECIES FORMATION SEUENCE SEDIMENT (Cl (M)

Pd GRANDE 6CHWANA UTANUn - -
RONDE

Po FRESH - - O -
BASALT ENV.

Pa FRESH - - - -
PASALT ENV.

Po ALTERED - - - -
BASALT ENV.

Pu CRANDE SCHWANA UMTANUM -- -
ROtDE

Pu CRANDE SCHWANA UMTANUM -
RONCE

Pu - - SECONDARY --
MINERALS

Pu - - SECONDARY - --
MINERALS

CRD. TR
EH pH TYPE

R - __

. -

R -

0 -

a --

R -

0 --

R -

CR-Z

COMPOSITE

CR-t

VALUE

CHECKED Y: IP DATE: IhJ .al,
GA BY: L.f DATE: JA -2z- '/

ETD
RANOE MEAN DEV METHOD OURCE )

= - -- -~ ~~~~~~~~~~~~~~ SD- -

UWI- 
DP-
001
P.? 7

150-200 100- - NURE
S/CR

2352

50-200 oo - - NURE
C/CR

2352

190- -00 t -- NURE
231000 S/CR

23521t- -0 - NURED-

6D-
8UI- )
DP-
001

- 8 -- - SD-
8Ut-
DP-
001

vwl-
_ - - - 6D- 

'WI-
VP-
001

- 6 --- 3D-
oU!-
DP-
0Ot

-- 22

_ 42

- 2000

_ 4000

)
Pu -

iII

- INTEREED
MATERIALS

0- _ 300 _ _ ~ 6- SD-
aWI-
OP-
001

-A



SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (ml/gE CHECKED Y: 5f

OA BY: i Jt Z
DATE: I 

S

SEBER OR FLOW OR
SPECIES FORMATION SEOUENCE SEDIMENT

Pu -- - INTERSED
MATERIALS

Pu FRESH -
BASALT ENV.

Pu FRESH - -
BASALT ENV.

Pu ALTERED -- -
BASALT ENV.

Pu CRANDE SCHWANA UMTANUM
ROtIDE SURFACE

OUTCROP

Pu237 GRANDE SCHUANA U11TANUtR
RONDE SURFACE

OUTCROP

Pu237 CRANDE ECHWANA UHtTANUMI

Pu237 CRANDE SCHWANA UtITANU1
RONDE

Pu237 CRANDE SCHWANA UMTANUn
ROIJDE

TEMP CO
IC) (M)

60

E pH

R --

a -

R --

CRD. WTR
TYPE

CR-2

COtPOSITE

CR-I

SYN.
PATERSON
WA

SYN.
CRANDE
RONDE

CR-2

CR-2

CR-I

VALUE

470

19.9

6TO
RANOE MEAN DEV METHOD SOURCE

- --- - 6D-

EWI-
DP -
Dtl~

5-s00 25 -- NURE
C/CR

2332

3-5000 100 - -- NURE
t fCR

2352

110- 200 - - NURE
a000 C/CR

2352

- -- 4.0 BATCH RHO-
Sr-4

- 25 S 0ATCH RHO-
60 DAYS EW-

ST-
21P

- 42 B 0ATCH RHO-
CONTACT EWI-

LO-
49

- 20 3 BATCH RHO-
CONTACT BUI-

LD-
49

- 102 97 BATCH RHO-
CONTACT Wt-

LD-
48

60 _

23 2.51E-14

23 6. 1E-14

23 1. OOE-1I

-- .

0 --

R £0.0

0 10.0

0 D.0

)

)I

)



I

-I

'1

SITE UBSYSTE
PARAMETER: DISTRIBUTION COEFFICIENT (aImg) CHECKED Y: S3 . DATE: ln.-. A2I1

GA Y: .. J DAtE: -$/

MEMBER OR FLOW oa TE CO
3 SPECIES FORt1ATION SEQUENCE SEDIMENT IC) m)

CRD. UTR
EH pH TYPE

0 10.0 CR-2

VALUE

Pu237 GRANDE
I RONl E

S
Pu237 CRANDE

RONDE

Pu237 GRANDE
RONDE

Pu237 SADDLE
) MOUNTAIN

Pu237 SADDLE
MOUNTAIN

Pu237 CRANDE
; RONDE

Pu237 GRANDE
RONDE

Pu237 --

i

| Pu24t ADDLE
I - MOUTAIN

SCHWANA UTANUM

SENTINE FLOW E
L
ELUFFS

SENTINE FLOW E
L
3LUFFS

POMONA - -

POMONA --

SCHWANA UMTAM

SCHWANA UMTAMA

- CRUSHED
BASALT

POMONA -

60 A SIE-14

23 1 OOE-It

23 2.SIE-14

23 2.51E-14

23 1 OE-II

60 6. E-14

23 1. 2E-I1

0 9.0

R 10. 0

R 10.0

0 5.0

0 -

R -

O -

CR-t

CR-2

CR-2

CR-I

RANCE MEAN

- 2!

- 165

- 37

- 47

- 267

20-25 -

T
OEV METHOD SOUQCE

5 ATCH RHO-
CONTACT UWI-

LD-
* ~~- - 4 9

16 BATCH RHO-
CONTACT EWI-

LD-
49

O BATCH RHO-
CONTACT 6WI-

LO-
48

5 EATCH RHO-
CONTACT EWI-

LO-
49

tO OATCH RHO-
CONTACT EWI-

LD-
48

- EEST RHO-
ESTIMATE EUI-

LD-
49

- BEST RHO-
ESTIMATE 1WI-

LD-
49

5 WOOD. SD-
ET.AL. RI-
1992 Tl-

072
P. 5

I)

. I !

)1

I.

22

__ - !42

-- - - ~~~~~2S

0 130 CR-I - 2572 341 BATCH
CONTACT
50 DAYS

RHO-
EUI-
LD-
43
P. 9



)
SITE SDSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (ol/lf

tEt1BER OR FLOW OR
SPECIES FORMATION SEUUENCE SEDIMENT

4

I

I

I
I
4

i

i

rI

i

I

I

I

Pu241 SADDLE
MOUNTAIN

Pu24t HANFORD
SEDIMENT

Pu241 HANFORD
SEDIMENT

Pu241 GRANDE
ROIDE

Pu241 CRANDE
RONDE

Pu24t SADDLE
MOUNTAIN

Pu24t SADDLE
MOUNTAIN

POMONA --

TEMP CO
(C ()

40 1. 2E-1I

23 1 2E-1l

23 . 62E-II

23 1. 62E-II

40 1 2E-II

ORD. UTR
EH pH TYPE

a .0 CR-I

CHECKED BY: iP DATE: lOIJ}-l
GA Y: I ItDATE: L 2 

STD
VALUE RANOE MEAN OEV METHOD SOURCE

-- -- 3328 409 BATCH RHO-
CONTACT EWI-
50 DAYS LD-

43
P. 9

- - C. 10000 - - RHO-
14l-
LD-
43
P.19

-- - - --1f00 RHO-
Bwl-
LD-
43
P. 18

- - 102 V7 BATCH RHO-
CONTACT BUI-
50 DAYS LD-

48
P. t

-- - 15 1 MATCH RHO-
CONTAT EUI-
50 DAYS LD-

49
P. It

- 267 to BATCH RHO-
CONTACT DUI-
50 DAYS Lb-

48
P. t

-- - 700 100 BATCH RHO-
CONTACT 3I-
50 DAYS LD-

48
P.11

SCHWANA urTANUM

SENTINE FLOW E
L
BLUFFS

POMONA -

POMONA --

O .0 OR-I

0 .0 OR-I

0 .0 OR-t

I

)

I



-

)

SITE SU63YSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (mlig

*

) SPECIES FORMATION

Pu241 SADDLE
I MOUNTAIN

Pu24t SADDLE
MOUNTAIN

Pu241 CRANDE
ROtIcE

Pu241 GRANDE
RONDE

Pu241 CRANDE
RONDE

Pu241 CRANDE
RONDE

nEMDER OR FLOW OR
SEQUENCE SEDIMENT

POMLON -

POMONA --

SENTINE FLOW E
L
BLUFFS

BENTINE FLOW E
L
BLUFFS

SCHWANA UMTANUM

SENTINE FLOW E
L
BLUFFS

- BASALT
SECONDARY
MINERALIZATI
ON

TEFP CO
CC) M E

IS0 9.09E-15

ISO 2. 52E-15

300 4.4IE-I5

150 1.SlE-lo

60 1. 62E-t1

60. 1. 62E-II

-- I. 62E-1I

CRD. TR
EN pH TYPE

O .O OR-I

a 0.0 OR-I

0 B.0 CR-I

0 S.0 GR-I

0 0.0 CR-I

0 B.0 CR-I

- --

CHECKED BY: 3P DATE: /-t'0- f54
GA BY: D./1 DATE: 20 2"'/

6TD
VALUE RANGE MEAN REV METHOD SOURCE

- - 45 B EATCH RHO-
CONTACT 5WI-
53-65 LD-
DAYS 48

P. t

-- - 48 9 BATCH RHO-
CONTACT DI-
15-63 LO-
DAYS 48

P. t

-- - 9 30 BATCH RHO-
CONTACT BWt-
55-65 LD-
DAYS 48

P. t

-- - 4000 - BATCH RHO-
CONTACT GUI-
55-65 LD-
DAYS 48

P.1t

-- - 333 224 BATCH RHO-
CONTACT 3WI-
55-65 LD-
DAYS 48

P. tt

- - 300 26 BATCH RHO-
CONTACT EWI-
5S-65 LO-
DAYS 49

P. 11

'I

.

J

Pu241 -- -- 3329

)

609 SALTER. SD-
ET.AL. *WI-
191 Tt-

072
P. 7

)



I

)
SITE SUBSYSTEM
PARAIETER: DISTRIBUTION COEFFICIENT l/tl CHECKED Y: DATE: t fl)-L3

GA Y: ATE: - -

MEMBER OR FLO OR
SPECIES FORrATIO4 SEQUENCE SEDIMENT

Re CRANDE SCHUANA UTANUM
RONDE

R -- - SECONDARY
MINERALS

R -- - INTERBED
HATERIALS

Ra SADDLE - RATTLESNAKE
MOUNTAIN RIDGE

Ra SADDLE RATTLESNAKE
MOUNTAIN RIDGE

Ra SADDLE - RATTLESNAKE
MOUNTAIN RIDGE

Rs FRESH -- -
BASALT ENV.

RN FRESH -- -
BASALT EV.

TEW CO
(C) m)

23

60

.5

60

EH

a

a0

0

0

a

a

A

ORD. TR
pH TYPE VALUE

- - 200

- - l00

- - 4000

RANGE MEAN

B. SE-9

Q. SE-9

e. SE-9

6TD
DEV METHOD SOURCE

SYN. -

GRANDE
RONDE

SYN. _
CRANDE
RONDE

SYN. -_
CRANDE
RONDE

CR-2 -

COMPOSITE -

6-D-
DUI-

001

CD-
Eu-
DP-
001

_ _ _ __ 6D-
ul-
DP-
001

2000- - - BATCH RHO-
£000 DW-

ST-
35P

00- - - BATCH RHO-
1500 Eu-

ST-
3SP

1000- - -- BATCH RHO-
3000 EW-

ST-
35P

50-150 100 - -- JURE
C/CR

2352

90-240 100 - - NURE
C/CR

2352

I

I

I

I

J

RN ALTERED
BASALT ENV.

a - CR-I S0-2000 200 _ - NURE
C/CR

2352



I
) )

SITE SUBSYSTEM
PARAMETER: DSTRIBUTION CEFFICIENT les1 CHECKED Y: DATE: IDR ES

GA Y: & DATE:

ETD

)

MEMBER OR FLOW R
SPECIES FORMATION SEOUENCE SEDIMENT

R CRANDE SCHANA UTANUM

TEMP Co
2C (P

22 -

CRD. TR
E p TYPE VALUE

0 79 SYNTHETIC --
) RONDE

Ra GRANDE
RO#DE

R CRANDE
RONJDE

RP CRANDE
I ROCE

P R SADDLE
MOUNTAIN

R SADDLE
tIOCNTAIN

R SADDLE
MOUNTAIN

R SADDLE
MOUNTAIN

R SADDLE
MOUNTAIN

I

RP SADDLE
MOUNTAIN

SCHWANA uirmT n 23

SCHUANA UhTANUM 60

8CHWANA tITANUM 60

POMONA SECONDARY 23
MINERALS

POMONA' SECONDARY 23
MINERALS

POtOI4A SECONDARY 60
MINERALS

POIONA' SECONDARY 60
MINERALS

- RATTLESNAKE 23
PIOCE

- RATTLESNAKE 60
RIDGE

0

a

a

0

a

a

0

7.9

.5

S. S

8.3

8.4

9.4

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

QR-2

RANCE "EcN OEV METHOD SOURCE

67 2 DATCH RHO-
31 DAYS DWI-

8T-7

64 3 EATCH RHO-
E5 DAYS BWI-

ST-7

12S 23 ATCH RHO-
11 DAYS 3T-

ST-7

66 6 BATCH RHO-
59 DAYS CWI-

T-7

117 0.2 BATCH RHO-
14 DAYS *UI-

ST-7

100 2 BATCH RHO-
67 DAYS EWI-

ST-7

90 7 BATCH RHO-
37 DAYS 1UI-

ST-T

toO aS DATC4 RHO-
67 DAYS 3UI-

sT-7

- -- 0ATCH RHO-
14 DAYS DU-

ST-
t98P

-- BATCH RHO-
14 DAYS DU-

8T-
i9sp

- -- lATCH RHO-
14 DAYS 0U-

sr-
198P

'

.)

I

I

2000-
E000

e00-
1500

a - CR-2

R. SADDLE
MOUNTAIN

-- RATTLESNAKE
tIDCE

85 a -- CR-2 1000-
3000



SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT Ca1lf#

MEMBER OR FLOU OR
SPECIES FORMATION SEGUENCE SEDIMENT

Ra226 SADDLE
MOUNTAIN

Ra226 SADDLE
MOUNTAIN

RONDE

RONDE

Ra226 CRANDE
RONDE

Ra226 SADDLE
MOUNTAIN

Ra226 GRANDE
RONDE

Ra22& GRANDE
RONDE

POMONA -

POMONA -

6CHUANA UMTANUM
SURFACE
OUTCROP

SCHuANA WiTANtU
SURFACE
OUTCROP

6CHWAtJA UMTANUM

POMONA -

SCHUANA UMTANUt

SENTINE FLOU E
L
BLUFFS

TEMP CO

23 B. SIE-9

60 9. 84E-9

60 -

0 -

23 -

23 -

23 B. 42E-1O

23 B. 421E-10

E pH

O .0

0 .0

a -

R -

CHECKED DY: DATE5
DA Y: Z DATE a2LJ>- /

CRD TR ETD
TYPE VALUE RANGE MEAN OEV METHOD SOURCE

CR-I -- -- 102 2 BATCH RHO-
CONTACT DUI-
50 DAYS LD-

43
P. 9

CR-I -- - 146 39 lATCH RHO-
CONTACT CUI-
a0 DAYS LO-

43
P. 12

6YN. -- - 238 47 BATCH RHO-
CRANDE 60 DAYS RW-
RONDE 6T-

21P

SYN. -- -- 394 79 MATCH RHO-
CRANDE 60 DAYS CW-
RONDE cT-

21P

- -- - 64 3 BATCH RHO-
93 DAYS EWI-

MT-7

- -- - 54 2 BATCH RHO-
63 DAYS NWI-

BT-7

CR-t - - 187 24 BATCH RHO-
CONTACT OUI-
50 DAYS LD-

49
P.11

CR-I 1 - t27 2t BATCH RHO-
CONTACT 1EWI-
50 DAYS LD-

48
P. t

'I

I

)

0 .0

0 9.0



SITE SUBSYSTEM
PARAMETER: DISTRIUTION COEFFICIENT tmt/l CHECK'ED Y: . . DATE: ..- D... DA

GA RY: /1 _ DATE: )
MEMfER OR FLOW OR

A SPECJES FORMATION SEOUENCE sEDZimENT

R&226 SADDLE
MOUNTAIN

Ra226 SADDLE
MOUNTAIN

Rm226 GRANDE
RONDE

Ra226 CRANDE
RONDE

Ra226 GRANDE
RONDE

Ra226 CRANDE
RONDE

Ra226 CRANDE
ROtDE

POMONA --

POMONA -

SENTINE FLOU E
L
DLtFFS

SCHWANA USTANUM

SCHIJANA U1MTANUH

SCHWANA UMTANUM

SCHWANA UMTANUm

TEMP CO
IC) (n)

23 E 42E-10

60 S. 42E-10

60 0. 42E-tO

60 E. 42E-10

23 .I tE-9

60 1. 11E-9

23 1. 16E-9

CRD. IIR
EH H TYPE

O 0 CR-I

o S.0 CR-I

O 0 a CR-I

O B 0 CR-t

0 10.0 CR-2

0 10.0 CR-2

R 10.0 CR-2

VALUE RANGE MEAN VEY METHOD SOURCE

- 1s9 a QATCH RHO-
CONTACT OWI-
50 AYS LO-

48
P.1t

- 399 90 BATCH RHO-
CONTACT UI-
50 DAYS LD-

- 4Q
P.11

- 313 50 QATCH RHO-
CONTACT EWI-
00 DAYS LV-

48
P. 1t

- 360 69 BATCH RHO-
CONTACT 3WI-
50 DAYS LD-

49
F It

- 75 is BATCH RHO-
CONTACT 3WI-
tt DAYS LD-

4Q
P.It

- 239 47 MATCH RHO-
CONTACT 3WI-
It DAYS LV-

49
P. t1

- 55 tO EATCH RHO-
CONTACT EWI-
tt DAYS LO-

48
P. 11

6TD

i
I

t



SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT fml/g) CHECKED Y: . DATE; ILCr - f

GA RY: J~sf DATE: If -S *

MEMBER OR FLOW OR TEMP CO
I SPECIES FORMATION SEQUENCE SEDIMENT (C) th)

ORD. UTR
EH pH TYPE

R 10. CR-2

VALUE RANGE MEAN

_- - 394

S

R-226 CRANDE
I RONDE

Ra226 CRANDE
, RONDE

Ra226 CRANDE
RONDE

Ra226 CRANDE
RONDE

Ra226 CRANDE
| ~ROtJD£

Ra226 CRANDE
I RONDE

, Ra226 CRANDE
RONDE

Ra226 SAODLE

SCHUANA UtITANUM

SCHUANA UTANUtM

SCHUANA UTANUM

SCHUANA UTNUM

SCHWANA UTANUM

SCHWANA UMTANUM

SENTINE FLOW E
L
BLUFFS

SENTINE FLO E
L
BLUFFS

POMONA -

60 1. 16E-9

- 200 50-400 -

23 S. 42E-10

60 S. 42E-10

23 1. IE-9

60 1. 6E-9

23 S. 42E-10

60 E 42E-10

23 S. 42E-10

0 0.0

0 9.0

0 10.0

0 £0.0

O O

a E .

CR-I

CR-I

CR-2

CR-2

CR-t

CR-t

__ - t197

360

-- - 55

__ _ 3l94

-- - 127

__ - 313

158

6TD
DEV METHOD SOURCE

79 BATCH RHO-
CONTACT EUI-
It DAYS LD-

48
P. t

- BEST RHO-
ESTIMATE BWI-

LD-
48
P. II

24 BATCH RHO-
CONTACT BUI-

LD-
48

69 BATCH RHO-
CONTACT EUI-

Lo-
48

5 BATCH RHO-
CONTACT BUI-

LD-
48

79 BATCH RHO-
CONTACT BWI-

LD-
48

21 BATCH RHO-
CONTACT BWI-

LD-
49

50 BATCH RHO-
CONTACT BUI-

LD-
48

*I

I 

i

I

I

)

0 9.0 CR-I
MOUNTAIN

S BATCH
CONTACT

RHO-
WtI-

LD-
49

l



)

SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (ml/2g

MEHBER O FLOW OR TEMP
SPECIES FORMATION SEQUENCE SEDIMENT (CI

Ra226 SADDLE POMONA - 60
MOUNTAIN

S

I

Co
CM)

B. 42E-10

9. E4E-9

E pH

O 9.0

0 --

CRD. TR
TYPE

CR-1

VALUE

Ra226 -

Ra22 --

R&226 -

RuIO6 CRANDE
RONDE

So GRANDE
RONDE

St CRANDE
RONDE

So --

on -

- BASALT
SECONDARY

MINERALIZATI
ON

- CRUSHED
BASALT

-- CRUSHED
BASALT

6CHUANA UNTANUN
SURFACE
OUTCROP

SCHUANA UMTANUM

SCIJANA UnTANUM

-- SECONDARY
KINERALS

-- SECONDARY
MINERALS

__

60 1. 11E-9 --

60 1. 6E-9

CHECKED BY: _ DATE: ULL1I'I
GA BY: DATE: J .C2.2_57

ETD
RANGE MEAN VEY METHOD SOURCE

- 299 so BATCH RHO-
CONTACT BWI-

LD-
48

- 146 39 SALTER. ED-
ET.AL. EUI-
1911 Tt-

072
P. 7

- 238 47 WOOD. SD-
ET. AL. *WI-
1992 TI-

072
P. 5

-- 344 79 WOOD. SD-
ETAL. 8WI-
1992 TI-

072
P. 5

- - 3e. I BATCH RHO-
ST-4

__ __ - -- CD-

DP-
001

_ __ -- -- ED-
BW-

DP-
001

- - - -- SD-
BWI-
DP-
GOt

- - - - SD-
BUI-
DP-
0Ot

-- 9.4

-

R --

a _

R -

SYN.
PATERSON
MA

38.0

4

a

5

S



I

SITE SUBSYSTEM
PARAMETER: DISTRIEUTION COEFFICIENT (ml/g)

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

TEMP CO
(C) ("I

ORD. TR
EN H TYPE VALUE

S

B. 

so _

So FRESH
BASALT ENV.

S ALTERED
BASALT ENV.

Ss SADDLE
MOUNTAIN

so SADDLE
MOUNTAIN

S. SADDLE
MOUNTAIN

S CRANDE
RONDE

S CRANDE
RONDE

S. CRANDE
RotDE

__ INTERRED
MATERIALS

- INTEREED
MATERIALS

a - - a

R- __ 2

R - COMPOSITE -

a -- cR-I

CHECKED Y: I DATE: I1- Z
GA Y: DATE:

ETD
RANCE MEAN DEV METHOD SOURCE

SD-

EWI-
OP-
001

6D-

DP-
001

1-20 3 - - NURE
C/CR

2352

0-10 1 -- -- NURE
C/CR

2352

5-10 -- - BATCH RHO-
SW-
6T-
35P

50-I00 - - EATCH RHO-
EU-
6T-
35P

200-300 - - lATCH RHO-
DU-
ST-
35P

- 5 0.3 BATCH RHO-
21 DAYS RUI-

ST-7

- 4 0.4 BATCH RHlO-
93 DAYS EUI-

ST-7

- 9 I ATCH RHO-
II DAYS EWI-

ST-7

I

I

) 

*1

-- RATTLESNAKE
RIDGE

-- RATTLESNAKE
RIDGE

- RATTLESNAKE
RIDGE

SCHUANA UMTANUM

SCHWANA UtnTANUh

SCHUANA UNTANUM

23

60

65

o 7.7-9.3 SYN.
CRANDE
RONDE

O 7.7-9. 3 YN.
.CRANDE
RONDE

0 7.7-9. 3 SYN.
CRANDE
RONDE

0 .9 SYNTHETIC

0 .9 SYNTHETIC

O 6.45 SYNTHETIC

__

23

23

60



SITE SU9SYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (ug, CHECKED BY: _

GA Y: - li

MEHDER OR FLO OR
I SPECIES FORMATION SEQUENCE SEDIMENT

TEM cO
(C ()

60 -

CRD. UTR
EH pH TYPE VALUE RANOE MEAN

- to

S

Se CRANDE
RONDE

S GRANDE
RONDE

so GRANDE
RONDE

Be GRANDE
RONCE

so SADDLE
MOUNTAtN

S SADDLE
MOUNTAIN

s SADDLE
MOUNTAIN

so SADDLE
MOUNTAIN

so SADDLE
MOUNTAIN

So SADDLE
MOUNTAIN

SCHWANA UMTANUM

6CHWANA U"TANUM

SCHWANA UnTANUM

SCHwANA Ut1TANUM

POrONA SECONDARY
MINERALS

POMONA SECONDARY
MINERALS

POMONA SECONDARY
MINERALS

- RATTLESNAKE
RIDGE

- RATTLESNAK~E
RIDGE

- RATTLESNAKE
RIDGE

a e. 45 SYNTHETIC --

150

t50

23

23

&0

23

23

0 .5

0 6.S5

R 9.9

a u. 

o 0.75

R 9.5

P -

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHETIC

SYNTHET IC

SYNTHETIC

OR-2

23

122

_ 17

0

0

3

- DATE: iQ62- 
DATE: -- /

6TO
DEV METHOD SOURCE

I BATCH RHO-
59 DAYS DWI-

6T-7

- lATCH RHO-
14 DAYS UWI-

ST-7

- lATCH RHO-
4S DAYS BWI-

ST-7

4 BATCH RHO-
60 DAYS EWI-

ST-7

- BATCH RHO-
67 DAYS DWI-

ST-7

-- DATCH RHO-
60 DAYS DWI-

ST-7

- BATCH RHO-
60 DAYS EWI-

ST-7

- BATCH RHO-
14 DAYS BW-

SA-
1999'

- lATCH RHO-
14 DAYS 3W-

SA-
198P

- BATCH RHO-
14 DAYS BW-

*A-
199P

0.3 BATCH RHO-
CONTACT 1WI-
50 DAYS LD-

43
P. 

*) ,

)

)

I)

I

I

&0 R - CR-2

5-10 --

50-100 -

200-300 -a5 R - GR-2

Sm75 SADDLE
MOUNTAIN

POMONA - 23 2.63 -13 0 .0 CR-I _ 7.6 )



I
SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (m1/g) CHECKED Y: P -. bATE- : -

GA Y: 7157 DATE: i

6TOMEMBER OR FLO OR
SPECIES FORMATION SEQUENCE 5EDtMENT

675 SADDLE
MIOUJNTAIN

6175 CRANDE
I RONDE

6.75 GRANDE
RONDE

675 CRANDE
RG"DE

1.75 CRANDE
RONDE

1.75 SADDLE
MOUNTAIN

9.75 GRANDE
RONDE

POMONA -

SCHWANA UTANUM

SCHWANA unTANUM

SCHWANA UnTANUM

SCHUANA UMTANUM

POONA -

SCHUANA UTANUA

6ENTINE FLO E
L
tLUFFS

POMONA --

TEIP CO
(Cl (n)

60 2.63 E-13

23 -

ORD. TR
EH pH TYPE

a .0 CR-I

iso --

23 -
__ __

VALUE RANGE tEAN DEV METHOD SOURCE

-- - 0.0 -- 8ATCH R10-
CONTACT 0WI-
50 DAYS LD-

43
P. 9

S - - - EATCH RHO-
EWt-
ST-7

tO - - -- BATCH RHO-
46-5 EUI-
DAYS ST-7

100 - - - EATCH RHO-
46-59 EUt-
DAYS ST-7

-- - 4 0.4 BATCH RHO-
93 DAYS EUI-

8T-7

O - -- - EATCH RHO-
93 DAY6 BWt-

8T-7

-- - 5.4 1.3 BATCH RHO-
CONTACT. DUt-
50 DAYS C-

SOEl
P. 10

- 1.2 0.3 AITCH RHO-
CONTACT EI-
50 DAYS LD-

49
P.tt

- - 2.4 0.7 EATCH RHO-
CONTACT GUt-
50 DAYS LD-

48
P. it

I.

)
)i

)

I

-I

23

23 2. 63E-13 - CR-I

9.75 CRANDE
RONDE

S175 SADDLE
MOUNTAIN

23 2.6E-13

23 2.6E-13

O .0 CR-

0 .0 CR-I

I



I
)

SITE SUD3YSTEH
PARAMETER: DISTRIBUTION COEFFICIENT (mI/V)

SPECIES ORhATION

8.75 SADDLE
IOUNTAIN

HEN13ER R FLOW OR
SEQUENCE SEOIAENT

POMONA -

S

6575 GRANDE SENTINE FLOU E
RONDE L

BLUFFS

9.75 CRANDE SENTINE FLOU E
I RONDE L

BLUFFS

8.75 CRANDE SCHUANA UnTAnM"

TEMP CO
tc) (HP

40 2.6E-13

40 2.6E-13

150 t.74E-12

150 t.74E-12

£0 2.63E-13

- - 2. 63E-13

CRD. WTR
EN pH TYPE

O E.0 SR-I

0 6.0 CR-1

O 9.0 CR-I

0 9.0 CR-I

0 E.0 CR-I

- -

CHECKED BY: .. 25 P DATE: .1.. . 4g - y:
GA BY: 4 DATE: 1.§ -y-5%-

6TD
VALUE RANCE HEAN DEV METHOD SOURCE

-- - 0 0 5ATCH RHO-
CONTACT EWI-
50 DAYS LD-

.48
P.11

-- - 1.0 0.1 BATCH RHO-
CONTACT EW-
50 DAYS LD-

49
P.12

-- - IIE 5 BATCH RHO-
CONTACT DWI-
55-65 LD-
DAYS 48

P.12

__ _ 91 13 MATCH RHO-
CONTACT BWI-
55-65 LO-
DAYS 48

P.12

_ - 0 0 BATCH RH40-
CONTACT 3UI-
50 DAYS LD-

49
P.12

-- - 0 - SALTER. SD-
ET.AL. BUwI-
19813 TI-

072
P. 7

-- - 5.4 1.3 BATCH RHO-
CONTACT EWI-
50 DAYS C-

100
PNL-
3462
P.to

RONDE

I

I

i
i
I
I

i
I

5.75 GRADE
RONDE

9.75 --

6.75 CRANDE
RONDE

SCHWANA UNTANUM

-- BASALT
SECONDARY
HINERALIZATI
ON

SCHWANA UMTANUM -- 9.0 CR-I



I
SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (mlg) CHECKED Y:

CA Y:

TO

DATE: EEiLT.L f
DATE:

MEMBER OR FLOU OR
SPECIES FORMATION SEQUENCE SEDIMENT

S75 CRANDE SCHUANA UTANUM
RONDE

5.75 CRANDE SENlINE FLOW E
RONDE L

ELUWFS

SW7S GRANDE SENTINE FLOW E
RONDE L

ELUFFS

TEMP CO
(Cl th)

60 __

ORD. WTR
EHl H TYPE

-- .0 OR-I

VALUE

23 __

60 __

-- 8.0 CR-t

-- 9.0 CR-I

-- .0 OR-I

- .0 CR-I

RANGE MEAN DEV METHOD 60URCE

- 0 - B ATCH RHO-
CONTACT DI-
00 DAYS C-

t0
PNL-
3462
P.10

- 1.2 0.3 BATCH RHO-
CONTACT EUI-
0 DAYS C-

10
PNL-
3462
P.10

- 1.0 0.1 BATCH RHO-
CONTACT OI-
50 DAYS C-

toE
PNL-
3462
P.10

-- 0 -- BATCH RHO-
CONTACT 8UI-
50 DAYS C-

t0
PNL-
3462
P.10

- 2.4 0. 7 BATCH RHO-
CONTACT DUI-
50 DAYS C-

t0
PNL-
3462
P. 10

)

I

8.75 SADDLE
MOUNTAIN

9.75 SADDLE
MOUNTAIN

POMONA -
)

I

I

I
I

i

)
POMONA -- 23 __

3

J

i



SITE SUDSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (Itg3

IEHIER OR FLOW OR TEMP CO
SPECIES FORMATION SEQUENCE SEDINENT (C) (Ml

6*75 - - SECONDARY , 23 --
MINERALIZATI
ON

S75 - - SECONDARY 60 --
IIINERALIZATI
ON

ORD. TR
EN pH TYPE

- 9.0 CR-1

- 8.0 OR-I

CHECKED Y: 5"
GA Y: I

VALUE RANGE MEAN

- - 7.6

- - O

i

II

II

I
I

i

i

Se75 GRANDE
RONDE

S75 GRANDE
RONDE

9.75 GRANDE
RONDE

9.75 CRANDE
RONDE

6CHUANA UTANUM

SCHUANA UMTANUM

SCHWANA WITAMUM

SCHWANA UMTANUM

23 -

_ 10

DATE:
DATE:

6TD
OEV "TTHOD SOURCE

0.3 DATCH RHO-
CONTACT CWI-
50 DAYS C-

109
PNL-
3462
FAO

- BATCH RHO-
CONTACT EWI-
50 DAYS C-

O
PNL-
3462
P. 10

- BATCH RHO-
CONTACT FWI-
46-59 LD-
DAYS 47

P.t

-- EATCH RHO-
CONTACT EWI-
46-59 LD-
DAYS 47

P. II

- CATCH RHO-
CONTACT NWI-
46-59 LD-
DAYS 47

P. 1t

1.3 BATCH RHO-
CONTACT CUI-
50 DAYS LD-

48
P.it

0.9 BATCH RHO-
60 DAYS DW-

ST-
21P

) 

I

)3

I

60

150 -- _ 100

_ 5.423 2.&E-13 0 .0 CR-1

9.79 GRANDE SCHUANA UTANUM
RONDE SURFACE

OUTCROP

a- _ -- 2.0



SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (aClE CHECKED BY: 5 -

GA Y: itS
DATE: 107Sq
DATE: / 2 - -,f/ )

MEMBER OR FLOW OR
; SPECIES FORHATION SEOUENCE SEDIMENT

TEMP Co
CC) n)

CR. TR
EH H// TYPE VALUE RANGE MEAN

6.79 GRANDE
RONDE

8.79

1 .7

.79

5.79

3.79

5.79

Sv7

S&79

GRANDE
RONDE

CRANOE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONCE

CRANDE
RONDE

GRANDE
RONDE

SCHUANA UMTANUM
SURFACE
OUTCROP

SENTINE FLOU E
L
ELUFFS

SENTINE FLOW E
L
ELUFFS

SENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
ELUFFS

SENTINE FLOW E
L
ELUFF6

SENTINE FLOU E
L
ELUFFS

SENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
BUSFFS

£0

23

60

23

&0

23

60

23

&0

I. 09E-13

I. 09E-13

I 9-Et3

1. 9SE-13

1. 84E-13

1. 84E-13

1. 09E-13

1 09-E13

0 10.0

0 10.0

R 10. 0

A 10.0

R .0

R 8 .

O s.0

O B.0

CR-2

CR-2

CR-2

CR-2

cR-l

CR-t

CR-t

CR-t

-- 7. 2

_-- - ;;;;;;;;;;;;;7.0

__ -; ;;;;;;;;;;;;;;;;;;; 3. 0

__ - -; ;;;;;;;;;;;;;;;; ; 4. 9

__ _ -;;;;;;;;;;;;;;;;;;; 4. 7

__ -- -; ;;;;;;;;; ; 4.2

__ -- -; ;;;;;;;; ; S5.3

__ _ -;;;;;;;;;;;;; 2.0

_-- - ;;;;;;;;;;;;;;;;;;;;;t 1. 7

ETD
OEV

S.0

0. 3

0.4

0. 2

0.2

0.4

0. 9

0.2

0.3

METHOD SOURCE

BATCH RHO-
A0 DAYS EW-

6T-
21P

BATCH RHO-
CONTACT EWI-

LD-
48

EATCH RHO-
CONTACT DUI-

LD-
48

MATCH RHO-
CONTACT MWI-

LD-
48

MATCH RHO-
CONTACT EUI-

ED-
48

MATCH RHO-
CONTACT BWI-

LD-
48

EATCH RHO-
CONTACT tWt-

LD-
49

BATCH RHO-
CONTACT EUt-

LD-
48

EATCH RHO-
CONTACT CUt-

LD-
48

)

i

.

I

I



SITE SUBSYSTEM
PARAMETER: DISTRISUTION COEFFICIENT fol/91 CHECKED mY: P DATE: Jn-O-

GA Y: DATE: JIC2 -I/

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

TP CO
(C (i

CRD. TR
EN pH TYPE

0 10.0 ¢R-2

VALUE RANGE lEAN

3.0S*79 CRANDE
RONDE

S

S.79

9.79

6.79

S.79

S.79

679

.i 6679

GRAN4DE
RONDE

SADDLE
MOUNTAIN

SADDLE
MOUNTAIN

SADDLE
MIOUNTAIN

SADDLE
MOUNTAIN

SADDLE
MOUNTAIN

SADDLE
MOUNTAIN

SENTINE FLOW E
L
OLUFF6

SENTINE FLOU E
L
ELUFFS

POMONA -

POMONA --

pOmONA --

POMONA --

POMONA -

POMONA -

23

60

23

60

23

60

23

60

2. 16E-13

2.1bE-13

2. 1E-13

2. IE-13

1. 09E-13

1. 09E-13

1. 09E-13

t. 09E-13

o ao.0

0 10.0

a 10.0

0 8.0

0 9.0

o e.o

0 8.0

OR-2

CR-2

cR-2

CR-1

¢R-I

CR-I

CR-t

__ - 3.0

__ _ 9.0

_ __ 9.2

-- - 2.0

_ - 1.6

- - 2.0

-- - 2.0

STO
DEV HETHOD SOURCE

0.4 UATCH RHO-
CONTACT DWI-

L--
49

0.3 BATCH RHO-
CONTACT DWI-

LD0-
48

0.3 3ATCH RHO-
CONTACT BWI-

LO-
48

0.9 BATCH RHO-
CONTACT EWI-

LD-
48

0.3 6ATCH RHO-
CONTACT UWI-

LO-
48

0.3 ATCH RHO-
CONTACT DWI-

LD-
49

0.2 lATCH RHO-
CONTACT EWI-

LO-
49

0.3 BATCH RHO-
CONTACT RWI-

LD-
4G

I

I

J

I
II
I

I

I

6.79 ADDLE
MOUNTAIN

POMONA - 23 1.09E-13 0 10.0 CR-2 __ - 9. 0.3 BATCH
CONTACT

RHO-
SWt-
LO-
48

.J



I

SITE U0SYSTEM
PARAMETER DTRIBUTION COEFFICIENT (mgCEK CHECKED Y: e

OA Y-z/
DATE: /- 37 %
DATE: i('-!Y(

I

MEMBER OR FLOU OR
SPECIES FORMATION SEQUENCE SEDIMENT

S79 SADDLE POMONA -
MOUNTAIN

G.79 SADDLE POMMtIA --
MOUNTAIN

8*79 SADDLE POMONA -
MOUNTAIN

6.79 SADDLE POMONA -
MOUNTAIN

6979 SADDLE POMONA -
MOUNTAIN

S79 ORANOE SCHUANA UMTANUM
RONDE

9.79 ORANGE SCHWANA UTANUM
RONDE

S.79 -- - CRUSHED
8ASALT

TEMP CO
(cl 4nI

60 1. 09E-13

23 1. 4E-13

60 1. 4E-13

23 1. 9SE-13

60 J 9E-13

60 1 09E-13

0 o.0

R. .0

A .0

R 10.0

fr 10.0

0 -

R -

0 --

CR-2

CR-1

CR-I

CR-2

CR-2

CRD. UTR
E£ pH TYPE VALUE RANCE MEAN

-- - 9. 0

-- - 14.9

-- - 16. 3

-- - tE.Z

- - 16. 1

4 2-q -

STO
OEV METHOD SOURCE

0.3 BATCH RHO-
CONTACT 8Wt-

ED-
4S

1.9 BATCH RHO-
CONTACT BUI-

LD-
48

2.2 BATCH RHO-
CONTACT 1w1-

LB-
45

0.6 BATCH RHO-
CONTACT BWI-

LO-

48

0.2 BATCH RHO-
CONTACT 0UI-

LD-
4S

- BE6T RHO-
ESTIMATE B1t-

Lo-
49

- REST RHO-
ESTIMATE BUI-

LD-
4S

0. 9 WOW. 80-
ET.AL. SW!-
1902 TI-

072
P. 5

3. 0 UOOD, SD-
ET. AL. s41-
I392 Tl-

072
P. 5

a 3-19

-- 2.0

S.79 -- - CRUSHED
8ASALT

60 1. 9E-13 J



i

SITE UB6YSTE
PARAMIETER: DISTRIBUTION COEFFICIENT (fgl CHECKED BY:

GA Y:

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

TEMP CO
(CI (M)

CRD. WTR
EH pH TYPE

0 9.0 OR-I

VALUE RANGE MEAN

3.0

i

i

i

I

i

i

I

679 CRANDE
RONDE

8*79 GRANDE
RONDE

5.79 GRANDE
RONDE

679 CRANDE
ROtlDE

6.79 GRANDE
RONDE

9.79 GRANDE
RONDE

9.79 GRANDE
RONDE

6.79 GRANDE
RONDE

SCHWANA UTANUM

SCHWANA UMTANUM

SCHWANA Ut1TANUM

SCHUANA Ut1TANUM

6CHWANA UITANU1

SCHWANA UITANM1

SCHWANA UMTANUt1

SCHWANA U1TANUMI

23

23

1. 09C-13

2. 1E-13

60 1. 09E-13

60 2. IE-13

23 1. 09E-13

40 I. 09E-3

23 1. 09E-13

60 1. 09E-13

0 1.0

0 .0

o o. 

0 10.0

0 10.0

0 9.0

0 6.0

CR-2

CR-I

CR-2

OR-2

CR-2

CR-I

CR-I

_ 2.0

-- - 3.0

__ - 2.1

__ _ 4.0

__ _ 2. 0

__ _ 4.0

__ - 3.0

DATE:
DATE:4 /t--" }3/

8TD,
OEV IETHOD SOURCE

0.9 DATCH RHO-
CONTACT OWI-
90 DAYS LD-

48
P.12

0. DATCH RHO-
CONTACT BUI-
10 DAYS LD-

4B
P. 12

0. 3 BATCH RHO-
CONTACT EWI-

LO-
48

0. 3 BATCH RHO-
CONTACT OWI-

LD-
4B

1.0 lATCH RHO-
CONTACT BUI-

LD-
4S

0. 9 ATCH fiHO-
CONTACT 3UI-

LD-
48

t.2 BATCH RHO-
CONTACT UI-

LD-
4,

0. 5 BATCH RHO-
CONTACT EUI-

L0-
48

0. 4 BATCH RHO-
CONTACT WI-

LD-
48

.

II

I

)

)

.)

S97q CRANE
ROJDE

SCHWtANA UNTAM 23 . 84E- 3 a 60 CR-t _ 3.6



I p

SITE 6UBSYSTEt
PARAMETER: 016TRIBUTION COEFFICIENT fal/1/ CHECKED Y: S._J2I Z DATE: - O

4A Y: L L........ DATE: n 31-1W

MEIWER OR FLOW OR TEMP CO
SPECIES FORMATION SEQUENCE SEDIMENT (C) imS

CRD. WTRa
CH H TYPE

R 6.0 CR-I6.79 GRANDE
RONDE

679

6.79

i 8S
9.79

Sm

Sm

CRANDE
RONDE

CRANO£

ORANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

FRESHTE
BASALT ENV.

SCHWANA UTANUM

SCHWANA UMTANI

SCHWANA UTANUM

BENTINE FLOW E
L
tLUFFS

SENT INE FLOW E
L
8LUFFS

SCHWANA UMTANUM

SCHW4ANA UTANUN

60 1. 4E-13

23 1 9EE-t3

60 1. 9SE-13

23 t 09E-13

60 1 09E-13

10.0

10.0

B.0

8. 0

CR-2

CR-2

CR-t

OR-t

VALUE RANGE MEAN

-- ~- 6. 6

- - 3.53

__ - 7.2

- - 1.0

- __ 3.0

50 - -

- 50-200 100

ETD
DEV METHOD OURCE

1.3 BATCH RHO-
CONTACT EWI-

LD-
48

0.5 BATCH RHO-
CONTACT 9WI-

LD-
4G

3.0 BATCH RHO-
CONTACT 8WI-

LD-
48

0. 4 BATCH RHO-
CONTACT 8WI-

LD1-
48

0.4 MATCH RHO-
CONTACT BWI-

LO-
48

8W1-
DP-
Got

-- -- 6D-'U'-

DP-
cOt

_ -- NURE
0/CR

2352

NUfE
C/CR

2352

)

)

)

)

)

�1

)

)

0 - OR-2

J

Sm FRESH
eASALT ENV.

F - COMPOSITE -- 50-200 100



SITE SUBSYSTEM
PARAMETER: DISTRICUTJON COEFFICIENT (al/el Co

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDtMENT

SA ALTERED - --
P BASALT NV.

-TEMP Co
fc) (M)

CRD. WTR
EH pH TYPE

0 -- CR-I

VALUE

t00

lk

I

I

I

I ,

i

6n CRANDE
RONDE

Sn CRANDE
ROIDE

Sr CRAIDE
RONDE

Sr GRANDE
RONDE

9t --

Sr --

Sr -

Sr -

SCHWANA UMTANuM

6CHUANA UTANUM R - __ 10

a- _

)
HECKED Y: '.P DATE: t 4

GA EY: C OATE: /2.-Z-'/

6TD
RANGE MEAN OEV METHOD SOURCE )

190- 500 -- -- HURE
251000 0/CR

2352

- - - - S D -mu'-
ol-

DP-
001
P. 7

- - - - 8D-

DP-
001
P. 7

SD-

DP-
001

SD-
owt-
DP-
001

6U-

DP-
001

SD-

VP-
001

__ __ - i -- 0-SD 
NWI-
DP-
OO J

SD-
Owl-
VP-
001

SCHWANA UTANUM

SCHWANA UMTANUM

-- SECONDARY
MINERALS

-- SECONDARY
MINERALS

-- INTERBED
MATERIALS

- INTERBED
MATERIALS

a --

0 -

0 --

__ 170

-- 200

__ 340



i

i

)
SITE SUBSYSTEM
PARAMETER: OlSTRIBUTION COEFFICIENT (af/SI CHECKED BY:(- DATE: lIC, . 52 2

GA BY: ' DATE:

MEMBER OR FLO OR
SPECIES FORMATION SESUENCE S DIMENT

Sr FRESH - --
ASALT ENV.

Sr FRESH - -

BASALT ENV.

Sr FRESH - -
BASALT ENV.

Sr ALTERED - -
BASALT ENV.

Sr SADDLE - RATTLESNAKE
MOUNTAIN RIDGE

Sr SADDLE -- RATTLESNAKE
MOUNTAIN RIDME

Sr SADDLE - RATTLESNAKE
MOUNTAIN RIDGE

Sr CRANDE SCHWANA UTANUM
RONDE

Sr GRANDE 6CHUANA UMTANUM
RONDE

TEMP CO
(C ()

60 --

CRD. TR
EH pH TYPE

a - OR-2

VALUE

a - CR-2 --

R - CcIIOSITE --

O - OR-I --

RANGE MEAN

60-200 100

2-10 3

100-400 100

230-480 300

*TD
DEV METHOD S0URCE

- -- NURE
C/CR

2352

- -- NURE
C/CR

2352

- - NUE
0/CR

2352

_ _- NURE
C/CR

2352

- BATCH RHO-
NW-
6T-
35P

- BATCH RHO-
lW-
ST-
35P

- BATCH RHO-
eU-
ST-
3SP

2 BATCH RHO-
31 DAYS UI-

ST-7

3 BATCH RHO-
03 DAYS EWI-

6r-7

i

23

60

95

23

23

0 .6-9.0 YN.
GRANDE
RONDE

O 9.6-9.0 SYN.
GRANDE
RONDE

0 .6-9.0 SYN.
GRANDE
RONDE

0 .4 SYNTHETIC

0 9.4 SYNTHETIC

-- 500-600 --

600-700 -

__ 200-600 -

92

__ - 103

- 92Sr GRANDE
RONCE

SCIRJANA UnTANUM O .95 SYNTHETIC 10 BATCH RHO-
t1 DAYS BWI-

ST-7

)
I

j



-j
SITE SUGSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (mlg)

MEMEER OR FL OR
SPECIES FORMATION SEQUENCE SEDIMENT!

TEMP CO
(cI (n

60 -

CRD. WTR
EH pH TYPE VALUE

Sr GRANDE
RONDE

Sr CRANDE
RONDE

Sr CRANDE
ROtDE

Sr SADDLE
MOUN~TAIN

Br SADDLE
MOUNTAIN

Sr SADDLE
MOT#JTIAN

Sr SADDLE
MONTAIN

Sr SADDLE
MOUNTAIN

Sr SADDLE
MOUNTAIN

Sr SADDLE
MOUNTAIN

SrGS SADDLE
MOUNTAIN

SCJANA UTANUM

SCHWANA UTANUM

6CHWANA UTANUtt

POMONA SECONDARY
MINERALS

POMONA SECONDARY
MINERALS

POMONA SECONDARY
MINERALS

POMONA SECONDARY
MINERALS

- RATTLESNAKE
RIDGE

- RATTLESNAKE
RIDGE

a e.vs SYNTHETIC -

tSO

150

23

23

60

60

23

a

a

a

0

a

a

a

8.9 SYNTHETIC

9.9. SYNTHETIC

1.55 SYNTHETIC

9.55 SYNTHETIC

E.S SYNTHETIC

9.S SYNTHETIC

-- CR-2

t00

90

CHECKED BY: SRf P . DAT -
'GA BY: If DATE: / - 2.. -*

6TD
RANGE MEAN OEV METHOD SOURCE

-- 240 40 0ATCH RHO-
89 DAYS EWI-

ST-7

-- - - BATCH RHO-
t4 DAYS 0Ut-

BT-7

- - -- BATCH RHO-
49 DAYS t8I-

0T-7

-~ 440 20 BATCH RHO-
37 DAYS 8WI-

8T-?

- 4S0 125 8ATCH RHO-
67 DAYS EUI-

ST-7

- 500 170 BATCH RHO-
37 DAYS Il4t-

UT-7

-- 250 40 BATCH RHO-
i7 DAYS IIWI-

ST-7

500-600 - - BATCH RHO-
14 DAYS EW-

6A-
196F

600-700 - - BATCH RHO-
14 DAYS IIW-

SA-
198P

200-600 - - BATCH -RHO-
14 DAYS EW-

CA-
198P

274 16 BATCH * RHO-
CONTACT 8UI1-
50 DAYS LD-

43
P.9

I

40

-- RATTLESNAKE 95
RIDGE

- OR-2

O -- CR-2

0 .0 OR-1POMONA -- 23 5. 54 E-12

I



SITE SUBSYSTEMI
PARAMETER: DISTRIBUTION COEFFICIENT a1/g) ECKED Y C OATE: -

GA BY: DATE: --J . 5- 5/ )

-I

SPECIES FORMATION

Sr6S ADDLE
MOUNTAIN

5rB5 SADDLE
MOUNTAIN

6rE5 SADDLE
MOUNTAIN

SrO5 SADDLE
MOUNTAIN

6rl3S SADDLE
MOUNTAIN

SrfS SADDLE
IOUNTAIN

SrB5 SADDLE
MOUNTAIN

IEMBER OR FLOW OR
SEQUENCE SEDIMENT

POMONA -

POMONA -

POMONA --

POMONA -

POMONA --

FOMONA

POMONA -

TEIIP CO
(C 4)

60 O. 04 E-12

23 1. 00 E-10

23 1. 00 E-10

23 1.00 E-4

23 1.00 E-6

23 1. 00 E-H

23 1. 00 E-12

CRD. UTR
EN pH TYPE

O .O CR-1

0 8.0 CR-t

O 10.0 OR-2

O a.0 CR-I

0 S.0 CR-I

0 9.0 CR-I

0 .0 CR-t

VALUE RANGE MEAN

__ _ ~ 339

- - 451

__ -- 249

-- ~- 264

- - 337

- - S0

__ - 372

6To
DEV METHOD SOURCE

5 BATCH RHO-
CONTACT RWI-
50 DAYS LD-

43
P.9

103 BATCH RHO-
CONTACT 31wr-
50 DAYS LD-

43
P. 17

49 BATCH RHO-
CONTACT EWI-
50 DAYS LO-

43
P. 17

60 BATCH RHO-
CONTACT 3I-
50 DAYS LD-

43
P. 17

12 RATCH RHO-
CONTACT 8ur-
50 DAYS LD-

43
P. 17

34 BATCH RHO-
CONTACT IIUI-
50 DAYS LO-

43
P. 17

146 BATCH RHO-
CONTACT EUt-
50 DAYS LD-

43
P. 17

I

II
i
I
I
I

.i



SITE SUDSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT tol/11 CHECKED BY: P DATE: 1 A 'I 

GA BY: DATE: r .Z. .)

S

MEMBER OR FLOW OR
* SPECIES FORMATION SEOUENCE EDIMENT

Sr6S SADDLE POMONA -
MOUNTAIN

SriS SADDLE POMONA --
MOUNTAIN

SrQ5 SADDLE POMONA
MOUNTAIN

SrB5 SADDLE POMONA -
MOUNTAIN

GrIS SADDLE POMONA -
MOUNTAIN

SrG5 SADDLE POMONA
MOUNTAIN

SrI5 SADDLE POMONA -
MOUNTAIN

TE"P CO
JC? M)

60 1. 00 E-4

60 1. 00 E-6

60 1. OOE-E

60 I. OOE-1O

60 1. OOE-12

CRD. TR
En pH TYPE

0 6.0 CR-I

o 0.0 OR-I

0 .0 CR-I

t 8.0 CR-t

O .0 CR-I

ETO
VALUE RANCE MEAN OEV METHOD OURCE

-- - 470 1I1 BATCH RHO-
CONTACT CWI-
50 DAYS LD-

43
P.17

_- - 599 tO BATCH RHO-
CONTACT EWI-
50 DAYS LD-

43
P. 17

-- -- 942 620 BATCH RHO-
CONTACT BUI-
50 DAYS LO-

43
P. 17

-- - 390 62 BATCH RHO-
CONTACT EWI-
50 DAYS LD-

43
P.17

-- - 170 129 BATCH RHO-
CONTACT BUI-
50 DAYC LD-

43
P. 17

-- - 223 50 BATCH RHO-
CONTACT BUI-
50 DAYS LD-

43
P. 17

- - 2S 59 BATCH RHO-
CONTACT UWI-
50 DAYS LD-

43
P. 17

I

.)

:)

I.

.

I 

.1

)

I

I

23 I.OOE-4 . 0 10.0 CR-2

23 1. OOE-6 O 10. 0 CR-2



SITE SUBSYSTEM
PARAMETER: DISTRICUTION CEFFICIENT 101/2

MEMBER OR FLOW OR TEMP CO
SPECIES FORMATION SEQUENCE SEDIMENT ICI 1

SrES SADDLE
MOUNTAIN

ErOS SADDLE
MOUNTAIN

SrS SADDLE
MOUNTAIN

Sr8S SADDLE
MOUNTAIN

Sr8S SADDLE
MOUNTAIN

StES SADDLE! t~OUNTAtN

SrS SADDLE
MOUNTAIN

POMONA --

POMONA -

POMONA -

POMONA -

POMONA -

POMONA -

POMONA --

23 1.OOE-6

23 1.OOE-10

23 I.OOE-12

60 1.OOE-4

60 1. OOE-6

60 1.OOE-E

60 I.OOE-tO

CRD. TR
EN PH TYPE

O tO.O CR-2

O tO.0 GR-2

O t.O CR-2

O I.O GR-2

o 10.0 OR-z

0 10.0 CR-2

O 10.0 CR-2

CHECKED Y: OATE: LL22R
GA Y: C Lr DATE: W/a.'/ z

TO
VALUE RANCE MEAN EV METHOD SOURCE

- 214 41 lATCH RHO-
CONTACT 3lUI-
50 AYS LO-

.43
P.17

-- - 249 49 BATCH RHO4-
CONTACT *Ut-
50 DAYS Lt-

43
P. 17

- - 343 12 BATCH RHO-
CONTACT BWI-
10 DAYS LD-

43
P. 17

-- -- 304 03 BATCH RHO-
CONTACT *UI-
50 AYS LD-

43
P. t7

-- - 275 22 BATCH RHO-
CONTACT BUI-
50 DAYS LO-

43
P.17

-- -- 273 SO BATCH RHO-
CONTACT 3t-
50 DAYS LD-

43
P. 17

-- - 226 24 BATCH RHO-
CONTACT 8UI-
50 DAYS LD-

43
P.17

1

I

)



SITE SUISYSTEll
PARAMETER: DISTRIUTION COEFFICIENT t/g) CHECKED Y: -Dp SATE: -1041.-2 1

GA Y: S jsDATE: 2c/- 

MEMBER OR FLO OR
SPECIES FORMATION SEQUENCE SEDIMENT

TEMP CO

40 1. OOE-12

CRD. JTR
EH pH TYPE

0 10.0 GR-2SrBS SADDLE
MOUNTAIN

POMONA --

S

VALUE RANGE lEAN

-- - 239

_ - 50

- tI-170 -

SrBS HANrORD
SEDIMENTS

6rUS HANFORD
SEDIMENTS

0- __

0- __

O - SYN.
CRANDE
RONDE

SrSS GRANDE
RONDE

SrBS CRANDE
RONDE

6r8S GRANDE
RONDE

6rS5 GRANDE
RONDE

GrAS GRANDE
RONDE

sre SADDLE
HOUNTAIN

SCHWANA UTANUM
SURFACE
OUTCROP

SCHuANA UNTANUM

SCHWANA utANUMs

SC14JANA UTANUM

SCHuANA UTANU

POKONA --

23

40

I50

23

23

103

237

400

_ 174

- 105

- 137

6TD
OEV 11ETHOD SOURCE

32 OATCH RHO-
CONTACT 6wS-
50 DAYS LD-

43
P. 17

-- - RHO-

LO-
43
P.1t

- -- RHO-

£D-
43
P. 1S

2B RATCH RHO-
40 DAYS CW-

ST-
21P

- BATCH RHO-
44-59 EWI-
DAYS ST-7

- BATCH RHO-
46-59 BUt-
DAYS 6T-7

-- BATCH RHO-
46-59 BUI-
DAYS ST-7

3 CMCH RHO-
If DAYS BUt-

ST-7

7 BATCH RHO-
93 DAYS BIS-

ST-7

t

) !

)

t

)I)

I

I



SITE SiUBSYSTEII
PARAMETER: DISTRIEUTION COEFFICIENT 4i./41

MEMBER OR FLOU OR
SPECIES FORMATION EOUENCE SEDIMENT

Sr8S CRANDE SCHUANA UMTANUM
RONDE

TEMP Co
IC) 4m)

23 -

ORD. TR
EH pH TYPE

-- .0 CR-I

CHECKED Y: c1
GA Y:

STD
VALUE RANGE MEAN OEV

-- - 105 4

DATE: LW I) 
DATE: " j---VS

METHOD SOURCE

BATCH RHO-
CONTACT BUI-
50 DAYS C-

t09
ANL
3462
P.tO

)

.

SrS CRANDE SCHWANA UMTANUM
ROIDE

Sr8S CRANDE SENTINE FLO E
RONDE L

SLUFFS

60 __

23 _

-- 30 CR-I

-- B. 0 CR-I

- .0 CR-t

-- .0 CR-I

- 122 3 BATCH RHO-
CONTACT UI-
50 DAYS C-

to1
ANL
3462
P.10

-- 91 a lATCH RHO-
CONTACT 6UI-
50 DAYS C-

1O
ANL
3462
P.10

- 104 1 BATCH RHO-
CONTACT 3W1-

C-
1O
ANL
3462
P.tO

-- 121 9 BATCH RHO-
CONTACT EWI-
50 DAYS C-

tO9
ANL
3462
P.10

P

SrS CRANDE SENTINE FLOW E
RONDE L

BLUFFS

SrS SADDLE
MOUNTAIN

POMONA 7 23 -

)

)

J

.



Il

)

J
SITE SUBSYSTEn
PARAMETER: DISTRIBUTIt COEFFICIENT (ml/g)

IEMBER OR FLOU OR TEIP Co
SPECIES FORMATION SEGUENCE EDIENT CC) (t)

SrS SADDLE POHONA - t0 --
nWONTAIN

a

CAD. WR
;H H TYPE

- 9.0 Oa-I

-- . 0 OR-1

-- 0.0 CR-I

CHECKED Y:
GA V: _f f/

VALUE RANGE MEAN

-- - 130

-- - 274

DATE: 
- DATE: .2

STD

i

l - Y

Sr6 --

SrOS --

SrS GRANDE
RONDE

Sr8S CRANDE
ROGE

Sr8S ORANDE
RONDE

-- SECONDARY 23
NINERAL1ZATI
ON

-- SECONDARY 60
MINERALIZATI
ON

339

103 - -

237 - -

DEV METHOD SOURCE

4 0ATCH RHO-
CONTACT BWt-

C-
t09
ANL
2462
P.*0

1£ lATCH RHO-
CONTACT BWt-
50 DAYS C-

108
ANL
3462
P. t0

5 lATCH RHO-
CONTACT SWI-
S0 DAYS C-

toe
ANL
3462
P. 10

-- BATCH RHO-
CONTACT BW!-
46-59 LD-
DAYS 47

P.1t

- BATCH RHO-
CONTACT RWt-
46-59 LD-
DAYS 47

P. 13

- tATCH SHO-
CONTACT EIJI-
46-59 LD-
DAYS 47

P. Is

I

i

SCH*ANA UMrTAM

SCHWANA UTANUt

SCHIJANA UTANUMI

23

£0

ISO -- >400

I



I
I

i

i

i

'1
)

SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (ml/g) CHECKED Y: )P

GA BY: Z } T

MEMBER OR FLOW OR
SPECIE9 FORMATION SEQUENCE SEDIMENT

SGrS CRANDE SCHUANA UTANUM
RONDE

TEM CO
(C) (n

23 5.54E-12

CRD. TR
EH pH TYPE

0 .0 OR-I

VALUE RANGE MEAN

-- - 105

6TD
DEV

4

DATE: la-t -E
DATE: I/ZkW-ly

METHOD SOURCE

HATCH RHO-
CONTACT BWI-
0 DAYS LD-

48
P.11t

)

Sr85 RANDE SENTINE FLOW E
RONDE L

BLUFFS

Sr85 SADDLE
MOUNTAIN

SrS5 SADDLE
MOUNTAIN

POIONA -

POMONA --

23 5. 54E-12

23 5. 54E-12

60 S. 54E-12

O .0 OR-I

0 8.0 cR-I

o .o CR-I

_ 91 5 BATCH RHO-
CONTACT EUI-
50 DAYS LD-

49
P. 1I

6rS5 CRANDE SENTINE FLOW E
RONDE L

BLUFFS

Sr85 CRANDE
RONDE

SrS5 ORANDE
RODE

SENTINE FLOW E
L
ELUFFS

SCHUANA UTANUM

60 5. 54E-12

I50 1.2&E-12

150 1.2bE-12

0 8.0 CR-I

9 .0 OR-I

0 .0 CR-I

- - 121 9 BATCH RHO-
CONTACT EWI-
50 DAYS LO-

49
P. It

- 130 4 EATCH RHO-
CONTACT 0WI-
50 DAYS LD-

48
P.12

__ _ 104 1 BATCH RHO-
CONTACT TW-
50 DAYS LD-

48
P. 12

-- - 93 6 EATCH RHO-
CONTACT RW-
55-60 LD-
DAY6 48

P. II

__ _ >1000 - MATCH RHO-
CONTACT EWI-
55-60 LD-
DAYS 49

P.ll

1)

)

.)

I
I

)

!



f )

I
SITE SUSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (11/Ig CHECKED Y: DATE: 11i - g

GA Y: _ _L DATE: /C- :- . I

STDMEMDER OR FLOW OR
S SPECIES FORMATION SEQUENCE SEDIMENT

6r8S CRANDE
RONDE

Sr85 CRANDE
I RONDE

SrS5 CRANDE
RONDE

SrSS CRANDE
RONDE

Cr85 CRANDE
RONDE

Sr8S CRANDE
RONDE

Sr8S CRANDE
RONDE

SrS5 CRANDE
RONDE

SCHWANA UMTANUM

SCHWANA UTANUM

SCHUANA UMTANUM

SCHWANA UTANUM

SCHUANA UTANUM

SENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
BLUFFS

SENTINE FOU E

BLUFFS

TEMP CO
(C) (Ml

60 S. 54E-12

23 1 OE-12

60 1. OE-12

23 1 OE-12

60 1. OE-12

23 1 OE-12

60 t OE-12

23 1. OE-12

QRD. IJTR
Ell pH TYPE

0 9.0 CR-I

VALUE

0 8.0 CR-I

O .0 CR-1

0 10.0

0 10.0

0 10.0

0 10.0

0 S.0

CR-2

CR-2

CR-2

CR-2

CR-I

RANGE MEAN DEV METHOD SOURCE

- 122 3 BATCH RHO-
CONTACT UWI-
50 DAYS LD-

4a
P. t

- a15 26 BATCH RHO-
CONTACT BUI-
50 DAYS LD-

48
P. 11

- ISO 22 BATCH RHO-
CONTACT IWI-
50 DAYS LD-

48
P. 11

- 133 16 BATCH RHO-
CONTACT UI-

LD-
49

- 174 26 BATCH RHO-
CONTACT BU1-

LD-
49

-- 174 16 BATCH RHO-
CONTACT BWI-

LD-
4S

- 178 72 BATCH RHO-
CONTACT DUI-

LD-
49

- 178 27 BATCH RHO-
CONTACT BUt-

LD-
48

1) 

)



S

I.
SITE SUBSYSTEM
PARAMETER: DISTRII

SPECIES FORMATION

rBS CRANDE
j } RONDE

GrB5 SADDLE
MOUNTAIN

SrB5 SADDLE
MOUNTAIN

Sr85 SADDLE
MOUNTAIN

Sr8S SADDLE
MOUNTAIN

6r83 GRANDE

SrBS

MEIUER OR FLOW OR
SEQUENCE SEDIMENT

SENTINE FLO E
L
ILUFFS

POMONA -

POMONA -

POMONA -

POMONA-

SCHUANA U"TANUM

-- BASALT
SECONDARY
MINERALIZATI
ON

SCUWANA UMTANUM
SURFACE

- OUTCROP

SCHUANA UHTANUM

TEM
CC)

60

23

60

23

60

CO
4n)

1. OE-12

1. OE-12

1. OE-12

1. OE-12

1. OE-12

EH

0

0

0

0

0

0

0

pH

9.0

B.0

9.0

10. 0

10.0

ORD. WTR
TYPE

OR-I

CR-I

OR-I

CR-2

OR-2

SYN.
PATERSON
WA

'BVTtON COEFFICIENT fol/l1 CHECKED BY: C DATE:
GA BY: t DL....... DATE:

STD
VALUE RANCE MEAN DEV METHOD SOURCE

^- - 141 21 BATCH RHO-
CONTACT PWI-

LD-
46

-- - - 14 21 BATCH RHO-
CONTACT BUI-

LD-
48

-- -- 149 22 BATCH RHO-
CONTACT EUI-

LD-
40

-- -- 195 23 BATCH RHO-
CONTACT 0WI-

LD-
43

-- - 17B 27 BATCH RfHO-
CONTACT BUI-

LD-
48

170 - BEST RtO-
ESTIMATE BWI-

LO-
48

-- -- 339 a SALTER. SD-
ET.AL. 1111-
199s TI-

072
P. 7

151 - 1 B tATCH RHO-
Sr-4

0 - -- - - 6D-
oWl-
OP-
001
P. 7

I

I

I

-- 5. 54E-12

)

II

I

I

I

6r90

Tc

GRANDE
RONDE

CRANDE
RONDE

-- 7.9

-
,)



.

SITE SUBSYSTEM
PARAMETER: DISTRIUTION COEFFICIENT eel/g)

MEMBER OR FLOU OR
SPECIES FORMATION SEGENCE SEDIMENT

TEMP Co
(C I)

CRD. TR
EH p TYPE

R -- --Te GRANDE
RONDE

Tc --

SCHUANA tMTANUM

I

I

I

-- SECONDARY
MINERALS

-- SECONDARY
MINERALS

-- INTERBED
MATERIALS

-- INTERBED
MATERIALS

0- __

Tc _

Tc --

O -- __

CHECKED BY: _ DATE: 1n Hn 61J
GA Y: L-H DATE: Ia. -ff 5/

6TD
VALUE RANGE MEAN CEV METHOD SOURCE

29 - SD-
EWIt-
DP-
001
P. 7

0 - - - -- SD-
W11-
DP-
001
P. 7

so - - -- SD-
EWI-
OP-
00t
P. 7

0 - -- - - SD-
BWI-
DP-
00t
P. 7

70 - -- -- SD-
0WI-
DP-
001
P. 7

-- 0-10 0 - - NURE
0/CR

2352

-- 3-4500 50 - -- NURE
a/CR

2352

-- 1-6 t - -- NURE

0/CR

2352

R -

Tc FRESH
BASALT ENV.

Tc FRESH
BASALT ENV.

Tc ALTERED
BASALT ENV.

0

a

GR-2

COMPOSITE

CR-I



I
)

BITE UDSYSTEN
PARAMETER: DISTRIBUTION COEFFICIENT (mitg/ CHECKED Y: . DATE: /t2 t

GA Y: DATE: 172..2i - Y/

MEMBER OR FLOW OR
I SPECIES FORMATI04 SEQUENCE SEDIMENT

Tc SADDLE
MOUNTAIN

Tc SADDLE
MOUNTAIN

Tc SADDLE
MOaUTIAN

Tc CRANDE
RONDE

Tc CRANDE
ROUHE

Tc CRANDE
RONDE

tc CRANDE
RONOE

Tc CRANDE
ROIJCE

Tc SADLE
MOUNTAIN

Tc SADDLE
MOUNTAIN

Tc SADDLE
MOUNTAIN

- RATTLESNAKE
RIDGE

- RATTLESNAKE
RIDGE

- RATTLESNAKE
RIDGE

SCHWANA UTANU1

SCHWANA UNTANUM

SCHIANA UMTANUJ

SCHWANA UMTANUM

SCHWANA UMTANUM

POMONA SECONDARY
MINERALS

POMONA SECONDARY
MINERALS

POMONA SECONDARY
MINERALS

TEtP CO
(cl (MI

23 -

60 -

E5 -

23

23

23

£0

60

23

60

23

CR. TR
EN pH TYPE

O 7. 7-9. 3 SYN.
CRANDE
RONDE

a 7.7-9. 3 SYN.
GRANDE
RONDE

0 7. 7-9.3 SYN.
CRANDE
RONDE

a 9.0 SYNTHETIC

0 9.0 SYNThETIC

R 9.0 SYNTHETIC

0 6.4 SYNTHETIC

O 8.4 SYNTHETIC

0 9.3 SYNTHETIC

O E.5 SYNTHETIC

R 0.3 SYNTHETIC

VALUE RANGE MEAN

00 -
1400

__ 30-100 -

- 60-S0 -

4000

- 15

__ 12

_ 40

_ 40

6TD
OEV METHOD 60U5CE

- CATCH RHO-
DU-
8T-
35P

- BATCH RHO-
Gu-
ST-
35P

- BATCH RHO-
BW-
6T-
3SP

5 BATCH RHO-
31 DAYS SWI-

6T-7

3 BATCH RHO-
63 DAYS 6Wt-

sr-,

-- PATCH RHO-
£0 AYS BWI-

UT-7

tS BATCH RHO-
11 DAYS EWl-

ST-7

25 PATCH RHO-
59 DAYS IWI-

PT-7

-- BATCH RHO-
£7 DAYS BWI-

6T-?

- PATCH RHO-
67 DAYS EWI-

ST-V

- PATCH RHO-
60 DAYS GWU-

ST-7

I

I

)

i

7

)

0

0

0



SITE SUDSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (tt/sl CHECKED Y: D 5 OATE: -0:t-

1A y: : : GATE: )
HEMBER OR FLOU OR TEtF CO

S SPECIES FORMATION SEQUENCE SEDIMENT IC) I")
CRO. WTR

EN pH TYPE

R - CR-2

VALUE RANGE MEAN

Tc SADDLE -- RATTLESNAKE
MOUNTAIN RIDGE

23

Tc SADDLE
MOUNTAIN

Tc SADDLE
MOUNTAIN

Tc99 SADDLE
MOUNTAIN

Tc99 SADDLE
MOUNTAIN

Tc99 SADDLE
MOUNTAIN

Tc99 HANFORD
SEDIMENTf

TcY9 CRANDE
RONGE

- RATTLESNAKE 60
RIDGE

- RATTLESNAKE 85
-O N RIDCE

POMONA - 23 4. SSE-B

--

R --

a 8.0

a .0

O 0.0

OR-2

0R-2

CR-I

CR-1

CR-2

__ 1500- 
p 1400

_- 30-100 -

-- 40-80 -

__ - 0

__ -- 0

-- 0

ITO
OEV METHOD SOURCE

- 8ATCH RH4-
14 DAYS BU-

$A-
IqaP

- DATCH RHO-
14 DAYS BW-

SA-
I9P

- BATCH RHO-
t4 DAYS CW-

SA-

- BATCH RHO-
CONTACT EWI-
50 DAYS LO-

43
P.9

- BATCH RHO-
CONTACT CWt-
S0 DAYS LO-

43
P.9

- BATCH RHO-
CONTACT SUI-
50 DAYS LD-

43
P. 9

__ Q- HO-

LD-
43
P.22

0.7 BATCH RHO-
A0 DAYS DW-

ST-
2tP

I

I

60 4. 53E-S

POMONA -- 23 6. 5SE-9

0

J

J

I
SCHUANA UANUM

SURFACE'
OUTCROP

40 a - - -- 0.9



I
I

i
SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT ml/#) CHECKED Y: S

GA tlY: L __

ETD

DATE: IL -t.
DATE: q v2

MEnsER OR FLOW OR
SPECIES FORMATION SEGUENCE SEDIENT

TEnP CO
(C) fn1

CRD. WTR
EH pH TYPE VALUE

13
II

i

I

I

Te9 ORANDE
RONCE

Tc99 CRANDE
RONDE

Tc99 GRANDE
RONDE

Te99 SADDLE
MOUNTAIN

Tc99 GRANDE
ROIJDE

Tc99 CRANDE
RONLDE

Tc99 ORANDE
RONDE

Tc99 GRANDE
RONDE

Tc99 CRANDE
RONDE

Tc9 CRANDE
RONDE

SCHUANA UnTANUl4

SCHWANA UTANUn

SCHUANA UTANUn

POIONA --

SCHWANA UTANUI

SCHUANA UtTAM

SCHWANA UnTANUn

SCHwANA UnTANUM

8CHWANA UITANUI

SCHUANA UMTANUM

60

23

23

23

0

2. 62E-7

60 2. 62E-7

23 1. 9&E-7

60 1. 9&E-7

23 7. IOE-7

60 7. IOE-7

O .0 CR-I

0 8.0 OR-I

O S.O CR-I

0 E.0 CR-I

O S.O CR-I

0 .0 CR-J

RANcE MEAN DEV METHOD SOURCE

_ -- - BATCH RHO-
46-59 Ut-
DAVS 8T-7

- - GATCH RHo-
46-59 IWI-
DAYS 6T-7

12 3 lATCH RHO-
33 DAYS WJI-

ST-?

-- -- - BATCH RHO-
83 DAYS OWI-

ST-7

- 3.9 2.6 EATCH RHO-
CONTACT 1WI-

LO-
48

- 4.2 2.4 lATCH RHO-
CONTACT 3WI-

LD-
4a

- 2.2 1.4 BATCH RHO-
CONTACT 8WI-

D-
4a

-- 1.6 0.9 BATCH RHO-
CONTACT BUt-

LD-
40

-- 2.5 1.7 BATCH RHO-
CONTACT DWI-

LD-
49

- 1.3 1.0 ATCH RHO-
CONTACT 3t4-

ID-
48

)

.)

J

.3



S

I I
SITE SUBSYSTEM
PARAMETER: DISTRIUUTION COEFFICIENT Wml/g CHECKED BY: P DATE: 1n 0 - 6 

GA BY: DATE: V 9/

MEIMBER OR FLOW OR
SPECIES FORMIATION SEWUENCE SEDItENT

I Tc99 CRANDE SCHUANA UTANUMt
RONDE

Tc99 CRANDE SCHUANA U"TANU
* ~RONDE

Tc9q GRANDE 6CHUANA UMTANUN
ROJDE

Tc99 CRANDE 6CHUANA UTANUIM
RONDE

Tc99 CRANDE SCHUWANA UTANUH
RONDE

Tc99 CRANDE SCHWANA UTANUn
RONDE

Tc99 CRANDE SCHWANA UMTANUM
RONDE

Tc99 CRANDE SENTINE FLOW E
RONDE L

BLUFFS

TEMP
*C)

23

60

23

60

23

40

23

CO

7. IOE-7

7. IOE-?

1. 9&E-7

t. 96E-7

2. 62E-7

2. 62E-7

A. SSE-0

EN pH

O tO.O

O tO.O

0 10.0

O Io.O

0 10.0

O 0.0

0 8.0

CRD. TR
TYPE

CR-2

CR-2

CR-2

CR-2

CR-2

CR-2

CR-I

VALUE RANSE MEAN
STO

EV METHOD SOURCE

__ - 0.9

__ - 2.7

_ -- 0.7

__ - 1.7

_ _ 0.5

-- - ~26.8

- - ~~0

0. 7 BATCH
CONTACT

0. 5 BATCH
CONTACT

0.4 MATCH
CONTACT

0.7 CAtCH
CONTACT

0.3 BATCH
CONTACT

0.7 BATCH
CONTACT

21.9 BATCH
CONTACT
10 DAYS

o BATCH
CONTACT
50 DAYS

RHO-
EUI-
LD-
49

RHG-
NWI-
LO-
49

RHO-
8UI-
LD-
48

RHO-
EWI-
LD-
49

RHO-
'WI -
Lu-
48

RHO-
EWI-
LD-
49

RmO-
EWI -
LD-
48
P. it

RHO-
wI-

LD-
4E
P.11

II :

)I
23-60 4. 55E-B 0 9.0 CR-I



SITE SUDSYSTE
PARAMETER: DISTRISUTION COEFFICIENT al/gi CHECKED Y' 'P DATE: /0-J - I

GA BY: DATE: JP -e - I/

MEMBER OR FLOW OR
PECIES FORMATION SEQUENCE SEDIMENT

Tc99 - -- EASALT
SECONDARY
MINERALZATI
ON

Tc99 SADDLE POMONA -
?OUNTAIN

S

Tc99 SADDLE
MOUNTAIN

Tc99 GRANDE
ROUDE

Tc99 CRANDE
RONDE

Tc99 ORANDE
RONDE

Tc99 RANDE
RONDE

POMONA -

SCHWANA UMTANUM

SCHWANA UTANUM

SCHUANA UMITANUM

SCHUANA UMTANUn

TEP CO
CC) (i

-- 6.S5E-6

23 6. 5E-S

60 6.05E-B

60 6. SE-0

23 3.27E-7

23 1.96E-7

60 6.SE-8

ORD. WTR
EH pH TYPE

0 -- -- __

0 .0 CR-I

o .0 OR- I

0 .0 OR-I

6TD
O£V METHOD SOURCE

- 0 - SALTER.
CT. AL.
19919

-- 0 0 BATCH
CONTACT

- 50 DAYS

- 0 0 BATCH
CONTACT
00 DAYS

20.5 5.2 BATCH
CONTACT
50 DAYS

-- 29.4 2.5 EATCH
CONTACT
50 DAYS

- 2.5 1.7 BATCH
CONTACT
50 DAYS

- 0.9 0.7 BATCH
CONTACT
SO DAYS

VALUE RANGE MEAN

GD-
oul-
TI-
072
P. 7

RHO-
oWt-
LD-
49
P. t

RHO-
'WI-
LID-
41
P. it

RHO-
EWI-
LD-
42
P. It

RHO-

LD-
48
P.lt

RHO-
lWI-
LO-
40
P. t

RHO-
NWI-
LD-
48
P. t

-) 

I )

)
R 10.0 CR-2

0 tO.0 CR-2

0 10.0 OR-2

.I



I
SITE SU0SYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (Ig)

MEMDER OR FLOU OR TEffP Co
SPECIES FORMATION SEQUENCE SEDIMENT (C) tN)

Tc99 GRtMDE
RONDE

Tcs GRANDE
RONDE

Tc99 ORANDE
RONDE

Tc99 ORANDE
RONDE

Tc99 ORANDE
RONDE

Tc99 GRANDE
RONDE

Tc99 GRANDE
RONDE

Tc99 GRANDE
RONDE

SCIAANA UNTANUN

SCHUANA UTANMU

SCHUANA UTANUM

GENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
*LUFFS

BENTINE FLdW E
L
BLUFFS

SENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
BLU'FS

23 6.aSE-e

23 6. SIE-s

60 6. 55E-8

23 6. 5E-B

60 6.35E-0

23 6. 5E-8

60 6. 55E-8

23 1. 96E-7

CR. UTR
EH H TYPE

o io.o CR-2

o s.0 OR-1

O .O cR-I

CHECKED Y: D DATE--
GA Y: Z SY DATE: (

6TD
VALUE RANGE MEAN DEV METHOD SOURCE

-- - 1.3 .04 BATCH RHO-
CONTACT BWI-
50 DAYS LO-

48
P. It

-- - 5.6 3.5 EATCH RHO-
CONTACT BWt-
50 DAYS LD-

48
P. it

- 5.0 2.3 BATCH RHO-
CONTACT 0WI-
50 DAYS LD -

48
P. II

_-- - 0 0 BATCH RHO-
CONTACT tWI-

LV-

48

-- o 0 0 BATCH RHO-
CONTACT BWI-

LD-
49

-- -- 0 0 BATCH RHO-
CONTACT 0WI-

LO-
48

_ - 0 0 BATCH RHO-
C0NTACT BWI-

LD-
48

-- - 0 0 BATCH RHO-
CONTACT BW-

LO-
48

0

9 e.0

o .0

a 10.0

0 10.0

0 10.0

CR-I

OR-I

CR-2

CR-2

OR-2

J



SITE SUBSYSTEM
PARAMETER- OISTRIBUTION COEFFICIENT (lfgl

tEMDER OR FLOW OR TEMP
SPECIES FORMATION SEQuENCE SEDIMENT fC)

Tc99 SDDLE POMONA - 23
MOUNTAIN

Tc99 SADDLE POMONA - 23
MOUNTAIN

Tc99 SADDLE POMONA - 60
MOUNTAIN

Tc99 SADDLE POMONA -- 23
MOUNTAIN

Tc99 SADDLE POMONA - 60
MOUNTAIN

Tc99 CRANDE SCHWANA UMTANUM 23
RatiE

CO

1. 96E-7

A. SSE-8

6. SUE-B

6. DE-8

6. SSE-B

EN pH

O 10.0

O 10.0

0 10.0

o D.0

O E.0

-- 6.0

CRD. WTR
TYPE

CR-2

CR-2

CR-2

CR-I

CR-I

CR-I

CHECKED Y: D ATE: lŽi %83
GA Y: . Jt DATE: 7F77T-,t/

STD
VALUE RANCE MEAN DEV METHOD SOURCE

-- - 0 a SATCH RHO-
CONTACT EWI-

LO-

48

-- - 0 a BATCH RHO-
CONTACT EUI-

Lo-
48

-- - 0 0 BATCH RHO-
CONTACT OWI-

LD-
40

- - 0 0 BATCH RHO-
CONTACT. EWI-

LO-
48

-- - 0O0 BATCH RHO-
CONTACT BlWI-

LO-
Sf 48

- - 26.8 21.9 BATCH RHO-
CONTACT 11W1-
50 DAYS C-

t08
PNL-
3462
P. tO

-- - 25. 5 5.2 BATCH RHO-
CONTACT CWI-
50 DAYS C-

too
PNL-
3462
P.10

Tc99 CRANDE
'ROIDE

SCHUANA UTANQM 60 - -- 0 CR-I



f

SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (aI/g)

MEMBER OR FLOW OR TEMP CO
SPECIES FORMATION SEQUENCE SEDIMENT C) (M)

Tc99 RANDE SENTINE FLO E 23-60 --
RONDE L

BLUFFS

CRO TR
EH pH TYPE

- O.0 CR-I

CHECKED Y: 
GA DY: 7 -

6TD
VALUE RANQCE MEAN DEV

- - 0 -

a

Tc99 RANDE
RONDE

Tc99 GRANDE
RO IOE

Tc99 CRANDE
RONDE

Tc99 ORANDE
RONDE

Tc99 ORANDE
RONDE

Tcq GRANDE
ROIlIE

Tc99 GRANDE
RONDE

SCHUANA UMTANUK

SCHWANA UITAMUM

SENTINE FLOW E
L
BLUFFS

SENTINE FLOU E
L
BLUFFS

SENTINE FLOU E
L
BLUFFS

SENTINE FLOU E
L
BLUFFS

SENTINE FLOIJ E
L
BLUFFS

23 _ _ 13

ho _

23 2. 62E-7

23 1. 96E-7

23 7. IOE-7

60 2. 62E-7

60 1. 96E-7

O a 10

O E LtO

O tO

a 6 L 10

O 9 10

OR-1 & OR- --
2

OR-t CR- --
2

CR-I OR- --

CR-I CR- --
2

OR-I OR- --
2

_ 0

_ 0

__ 0

_ 0

__ 0

a

0

0

0

0

DATE: LLŽ- n2 gy
DATE:

METHOD SOURCE

BATCH RHO-
CONTACT EWI-
50 DAYS C-

109
PNL-
3462
P.t0

OATCH RHO-
CONTACT BUI-
46-59 Lo-
DAYS 47

P. It

BATCH RHO-
CONTACT CUI-
46-59 LD-
DAYS 47

P. tI

BATCH RHO-
CONTACT 9UI-

LD-
48

BATCH RHO-
CONTACT 5BJt-

LO-
48

EATCH R14O-
CONTACT 3141-

LD-
49

6ATCH Me-
CONTACT 3U4t-

LO-
48

CATCH RHO-
CONTACT 9W!-

LD-
46

)

J

'8j

)



SITE SUBSYSTEM
PARAMETER: DISTRIEUTION COEFFICIENT (1/1) CHECKED BY:

GA BY:
DATE: /9-07- tl
DATE: .I

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

Tc99 CRAME SENTINE FLOW E
RONDE L

BLUFFS

Tc99 SADDLE POMONA --
MOUNTAIN

Tc 99 SADDLE POMONA
MOUNTAIN

Tc99 SADDLE POMONA --
MOUNTAIN

Tc99 SADDLE POMONA --
MOUNTAIN

Tc99 SADDLE POMIONA -
MJNTAIN

Tc99 SADDLE POMONA -

MOUNTAIN

Tc99 CRANDE SCHWANA UTANUM
RONDE

TEMP
'C

60

23

23

23

60

60

h0

CO
tM)

7. tOE-7

2. 62E-7

1. 96E-7

7. IOE-7

2. 62E-7

1. 96E-7

7. IOE-7

CRD. TR
pH TYPE VALUE

L 10 CR-t L CR- --
2

9 L 10 CR-I L CR- -
2

& 10 CR-1 OR- --
2

E L 10 CR- I OR- --
2

8 10 CR-1 L CR- --
2

9 S 10 CR-I L CR- --
2

9 10 CR-I OR- --
2

- - 0

RANCE

--I

O-t

OTD
MEAN DEV METHOD SOURCE

O 0 BATCH RHO-
CONTACT BUI-

LO-
48

O 0 BATCH RHO-
CONTACT 3WI-

LD-
4B

O 0 BATCH RHO-
CONTACT 3UI-

LD-
4B

0 0 BATCH RHO-
CONTACT- NW-

LO-
48

O 0 BATCH RHO-
CONTACT' BUI-

LD-
48

0 0 - GATCH RHO-
CONTACT BWI-

LD-
48

O 0 MATCH RHO-
CONTACT BI-

LD-
48

-- - NEST RHO-
ESTIMATE BWI-

LD-
4B

I

I

) I

Tc99 CRANDE
RONDE

ECHUANA UTANUH R - _ 29 __ - - BEST RHO-
ESTIMATE 3W1-

LD-
49

,;



! -I I
SITE SUDDYSTEll

i PARAMETER: DISTRIBUTION COEFFICIENT (&I/gl

TI
CHECKED Y: .DATE: L OT1kiq

GA Y: C.t DATE: 10 - 8

PEMBER OR FLOW OR TEMP CO
SPECIES FORMATION SEQUENCE SEDIMENT CC) (I

CRD. TR
EH pH TYPE

0 -- --

VALUE RANGE MEAN

-- - 0.9I ., Tc99 --

Th ORANDE
RONDE

Th FREBSH
CASALT ENV.

Th FRESH
BASALT ENV.

Th ALrERED
BASALT ENV.

I U GRANDE
RONDE

U CRANDE
I RONDE

U --

U SADDLE
I - MOUNTAIN

- CRUSHED
BASALT

60 6.55

SCHUANA UTANUM 0

R

0

_ - 500 -

-- CR-2 -- 50-200

-- COMPOSITE -- 50-200

- CR-1 - 190-
251000

- - &~~~~~

100

t00

500

STD
DEV METHOD SOURCE

0.7 WOOD. SD-
ET.AL. OUI-

Tl-
72
P. 5

SD-
BUI-
DP-
001

_ _ NURE
C/CR

2352

_ - NURE
C/CR

2352

- -- NURE
C/CR

2352

-- So-

DP-
001

- -- SD-EU-

DP-
00t

-- ATCH RHO-
lU-
ST-
35P

SCHIANA UMTANUM

SCHUANA UMTANUM

-- SECONDARY
MINERALS

- RATTLESNAKE
RIDGE

R

a

0

40

70

23 -_ 7.7-9.3 SYN.
ROtDE
GRANDE

30-40 -



SITE SUDSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (/gi CHECKED BY: . . DATE: |

GA Y: DATE: 4&--

.,
MEMBER OR FLOU OR TEMP CO

SPECIES FORMATION SEQUENCE SEDIMENT (CI (I)

S

U SADDLE
I . MOUNTAIN

U SADDLE
MOUNTAIN

U FRESH
OASALT ENV.

U FRESH
BASALT NV.

U ALTERED
BASALT ENV.

U SADDLE
MOUNTAIN

U SADDLE
MOUNTAIN

U SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

-- RATTLESNAKE &0
RIDGE

- RATTLESNAKE
RIOE

- RATTLESNAKE
RIDGE

- RATTLESNAKE
RIDGE

- RATTLESNAKE
RIDGE

POMONA --

as

60

ORD. TR
EH pH TYPE

° 7. 7-9. 3 SYN.
CRANDE
RONDE

0 7.7-9.3 SYN.
CRANDE
RONDE

o -- OR-2

R - COMPOSITE

O - CR-I

R -- CR-2

R - CR-2

R - CR-2

VALUE RANGE MEAN

-- 100-300 -

- 60-300 -

-- 3-70 5

-- 3S-52 30

-- 12-3030 20

-- 30-40 -

-- 100-300 -

-- 60-300 -

-- - 76

ETD
DE METHOD SOURCE

-- 6ATCH RHO-
MU-
6T-
3SP

- BATCH RHO-
lU-
ST-
3SP

NURE
O/CR

2352

-- -- NURE
0/CR

2352

- - NURE
0/CR

2352

- BATCH RHO-
14 DAYS 0U-

6A-
I99P

- 0ATCH RHO-
14 DAYS Mw-

6A-
198P

- EATCH RHO-
14 DAYS PW-

6A-
tIsP

31 BATCH RHO-
CONTACT II-
50 DAYS LD-

43
P.9

23

60

65

23 1. OOE-7 0 8.0 OR-I
.J



I
SITE SUDSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (&l/g) CHECKED Y: -p

QA DY: J JT

STO

DATE: WtALS I
DATE:

P EMBER OR FLOU OR
:6PECIES FORATION SEQUENCE SEDIMENT

I

i

I
I

I

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

POMONA -

POMONA --

POMONA -

POMONA -

POMONA -

POMONA -

POMONA -

TEMP CO
iCl (Ml

0 I.OOE-7

23 B. 6E-9

23 S. 6E-9

23 I. OOE-4

23 I.OOE-1

23 I. OOE-6

60 J. OOE-4

CRD. ITR
EH pH TYPE

O 0.0 CR-I

O B.O CR-I

O 10.0 CR-2

O S.0 CR-I

VALUE RANGE MEAN OEV METHOD OURCE

-- - 1450 297 BATCH RHO-
CONTACT SUt-
50 DAYS LD-

43
P.9

--- 147 70 BATCH RHO-
CONTACT eut-
50 DAYS LD-

43
P. 9

-- - 72 2 BATCH RHO-
CONTACT DWI-
10 DAYS LD-

43
P.,

- -- 27 2 BATCH RHO-
CONTACT DUI-
50 DAYS LD-

43
P. 9

-- -- 39 5 BATCH RHO-
CONTACT DUI-
50 DAYS LD-

43
P. 9

-- -- 127 7 BATCH RHO-
CONTACT DWI-
50 DAYS LD-

43
P. 

-- - 363 311 BATCH RHO-
CONTACT IUI-
50 DAYS LD-

43
P.9

I

II

0 8.0

a .0

CR-I

CR-I

J

0 8.0 CR-I )



SITE SUBSYSTEM
PARAMETER: DISTRIUTION COEFFICIENT (0ICH mCHECKED BY: 

GA Y: L-
DATE / ck 21-8q
VATE A: -

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

U233 SADDLE
MOUNTAIN

U233 SADDLE
IOUNTAIN

U233 SADDLE
MOUNTAIN

tt33 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

POMONA --

POMONA -

POMONA -

POMONA -

POMONA -

POMONA -

POMONA --

TEMP CO
(C) EM)

60 I. OOE-S

60 1.OOE-6

23 1 OOE-4

23 I OOE-5

23 1. OOE-k

23 - t.OOE-7.

60 1. OOE-4

ORD. WTR
EH pH TYPE

O 9.0 OR-I

O 9.0 OR-I

O 10.0 CR-2

O 10.0 CR-2

O 10.0 CR-2

0 10.0 CR-2

O 10.0 CR-2

VALUE RANGE EAN

- - 1007

-- -- 3032

-- - 12

STD
DEV METHOD SOURCE

127 BATCH RHO-
CONTACT EUI-
0 DAYS LD-

43
P. 9

630 BATCH RHO-
CONTACT EWI-

LD-
43

% P.t2

0.4 EXIT RHO-
sWI-
LD-
43
P. 12

- 42 tB MATCH
CONTACT

-- - 48 38 HATCH
CONTACT

-- - 22 1 BATCH
CONTACT

-- - 1042 433 BATCH
CONTACT

RHO-
BWI-
LD-
43
P. 12

RHO-
BWI-
LD-
43
P. 12

RHO-
oUI-
LD-
43
P. 12

RHO-
DWI-
LD-
43
P. 12

'I

-I



m

i

I

I

i

I4
I
i

SITE SUBSYSTEM
PARAMETER: DISTRIUTION COEFFICIENT (l/#) CHECKED BY: DATE: L2.z42. q

GA BY: DATE: tB L- y
MEMBER O FLO OR

SPECIES FORNATION SEQUENCE SEDIMENT

U233 SADDLE
MOUNTAIN

U233 SADDLE
MOUNTAIN

U233 CRANDE
RONDE

U233 CRANDX
RONDE

U233 CRANDE
RONDE

U233 CRANDE
RONDE

U23 SADDLE
IOUNTAIN

POONA -

POSONA -

SCHUANA VITANUM
SURFACE
OUTCROP

SCHWANA UMTANU
SURFACE
OUTCROP

SCHWANA UnTANUM

SENTINE FLO E
L
BLUFFS

POMONA -

TEMP CO
IC) th)

60 1. 00E-S

60 1. O-6

ORD. TR
EH pH TYPE

O 10.0 CR-2

O 10.0 CR-2

6TO
CEV METHOD SOURCEVALUE RANCE MEAN

60

60

23 2. IDE-6

a

R

0

- 771 279 BATCH
CONTACT

-- S11 333 BATCH
CONTACT

-- 12 3 MATCH
60 DAYS

- 65 9 BATCH
60 DAYS

- 56 it BATCH
CONTACT
50 DAYS

-- 13 1 BATCH
CONTACT
50 DAYS

1 2 BATCH
CONTACT
50 DAYS

RHO-
3Wt-
LO-
43
P. 12

Rmo-
EWI-
LD-
43
P. 12

RHO-
8W-
ST-
21P

RHO-
8U-
ST-
21P

RHO-
oW-
LD-
45
P. t

RHO-
EWI-
LD-
48
P. t

RHO-
BWI-
IO-
4'
P. t

)

I

)

B.0 OR-t

23 2. 15-8

23 2. 15E-e

O 8.0 OR-I

0 6.0 on-I

U233 SADDLE
MOUNTAIN

POHONA 60 2. IE-S 0 .0 OR-I _ 116 22 BATCH RHO-
CONTACT 9Wl-
50 DAYS LD-

49
P. t



I
SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFIClENT Cal/4g

S1

i

I
tI

SPECIES FORMATION

U233 CRANDE
RONDE

U233 GRANDE
RONDE

U233 CRANDE
ROtlDE

U233 CRANDE
RONDE

U233 CRANDE
RONDE

U233 ORANDE
ROtlE

U233 CRANDE
ROtlDE

MEMBER OR FLOU OR
SEQUENCE SEDIMENT

SENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
BLUFFS

SCHUANA UTAUM

SCHWANA UttTANU1

SCHUANA U1TANUH

SCUANA UITIAWM

SCHWANA USTANIU

TEMP CO
IC) (M)

60 2. ISE-S

300 5. 04E-7

150 I. 95E-6

300 5. tIE-7

60 2. ISE-8

23 S. 1E-9

23 S. I4E-9

ORD. UTR
EN pH TYPE

0 8.0 CR-I

0 9.0 CR-I

0 0 CR-I

0 8.0 CR-I

O 0 CR-I

CHECKED BY: . . DATE. l- 1 L
GA Y: DATE:

STD
VALUE RANCE MEAN DEV METHOD SOUmCE

-- - 52 5 EATCH RHO-
CONTACT BUI-
SO DAYS LD-

48
P.tt

-- - 510000 - EATCH RHO-
CONTACT BWI-
55-45 LD-
DAYS 48

P.11

- 2807a - BATCH RHO-
CONTACT BUI-
55-65 LD-
DAYS 49

P.t

-- -- 521500& -- BATCH RHO-
CONTACT NWI-
55-65 LD-
DAYS 49

P. tl

-- - 103 t2 BATCH RHO-
CONTACT BUI-
50 DAYS LD-

48
P. 11

-- - 54 is BATCH RHO-
CONTACT BWI-

LD-
48

-- - 2.E 0. 9 BATCH RHO-
CONTACT DEI-

LO-
48

-I

t

I

I

0 .0

o so.o

OR-I

CR-2

U233 CRANDE
RONDE

SCHWANA tWTTANUL 60 t. 07E-a a 6.0 CR-I __ - 70 8 BATCH RHO-
CONTACT BWI-

LD-
48



SITE SUBSYSTEM
PARAMETER: DISTRIBUTION COEFFtCIENT (0l/1) CHECKED Y: .P DATE: !L-n>-4

GA BY: . . DATE: I P2fJ-/

MEMBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

TEMP CO
(C ()

CRD. WTR
EH PH TYPE

0 10.0 GR-2

STD
DEV METHOD SOURCE

U233 CRANDE
RONDE

1U233

U1233

U1233

11233

U233

U233

U233

U233

CRANDE
RONDE

GRANDE
RONDE

ORANDE
ROIDE

CRANDE
RONZE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
ROIRE

SCHUANA UKTANUII

SCHWANA UMTANUM

6CHWANA UNTANUH

SCHWANA UMITANUM

SCHWANA UMTANUM

SCHWANA UMTANUM

SCHUANA UMTANUM

SCHWANA UITANUI

SCHWANA UTANUt

60

23

23

£0

60

23

23

23

£0

1. 07E-6

2. 45E-7

1. OOE-7

2. 45E-7

1. OOE-7

2. 4SE-7

2. 45E-7

1. OOE-7

t. OOE-7

R 10.0

O 10.0

R 10.0

O tO.O

R S.0

R 8.0

0 B.0

O D.0

OR-2

OR-2

OR-2

CR-2

GR-t

CR-I

CR-t

GR-I

VALUE RANGE MEAN

-- - t2

-- - 53

-- - 2. 5

-- - 12

-- -- 190

- - 171

_ __ 20

-- - 91

3

0.9

9

3

t7

10

21

BATCH
CONTACT

EATCH
CONTACT

8ATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

EATCH
CONTACT

BATCH
CONTACT

RHO-

LO-
48

RHO-
EWI-
LD-
49

RHO-

sw!-

LD-
43

RHO-
oWt-

LD-
48

RHO-

8UI1-

LD-
48

RHO-
BWI-
LD-
48

RHO-
8Wt-
LD-
48

RHO-
NW'-
LD-
48

RHO-
BUI-
LD-
48

I

I

I



;

II
I

I SITE SUBSYSrEM
PARAMETER: DISTRIBUTION COEFFICIENT (mI/9) CHECKED BY: S P

CA BY: fl
- DATE: LL-Aq
_ DATE: -

CTD
DEV METHOD SOURCE

MEhBER OR FLOW OR
SPECIES FORMATION SEQUENCE SEDIMENT

TEMP CO
CC) ()

CQD. UTR
EH pH TYPE

0 .0 CR-I

S

U233

U233

U233

U233

U233

U233

U233

U233

ORANDE
ROIIDE

RANIDE
ROfDE

ORANDE
RONDE

GRANIDE
RorCE

ORANDE
RONDE

ORA*IDE
RONDE

GRANDE
ROJDE

OGRANDE
RONSDE

SENTINE FLO E
L
BLUFFS

SENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
BLUFFS

SENTINE FLOU E
L
BLUFFS

SENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
BLUFFS

6ENTINE FLOW E
L
BLUFFS

SENTINE FLOW E
L
BLUFFS

23

60

23

60

23

60

23

60

I. OOE-7

I. OOE-7

I. OOE-7

t. OOE-7

2. 45E-7

2. 45E-7

2. 49E-7

2. 45E-7

0 .0

0 10.0

o 10. 0

R 10.0

R 10. 0

R 10.0

K 10.0

OR-I

OR-2

CR-2

CR-2

OR-2

CR-I

CR-I

VALUE RANGE MEAN

- - 2. 9

-- - 26

-- -- 0.2

-- - 1. 6

- - 17

-- - 19

- - 61

-- -- ~62

0.2

2

0. 5

0. 3

2

1

3

3

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

LATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

RHO-
EUI-
LD-
49

RHO-
EWI-
LD-
48

RHO-
BWI-
LD-
4B

RHO-
EWI-
LD-
48

RHO-
Eu-
LD-
49

RHO-
BWI-
LD-
48

RHO-
DWI-
LD-
48

RHO-
BUI-
LD-
48

)

'I

-I

U233 RANDE
RONDE

SENTINE FLOW E
L
BLUFFS

23 S. 1E-9 0 .0 CR-I _ t3 I BATCH RHO-
COtTACT BUI-

LD-
48

J



SITE SUBSYSTEn
PARAMETER: DISTRIBUTION CEFFICIENT (a1/1 CCHECKED BY: W. OATE: l 2- 

QA Y: 74 - CATE:;z lZ--Pt

MEMBER OR FLOU OR
SPECIES FORMATION SEQUENCE SEDIMENT

TEMP CO
(Cs ("I

U233 RANDE
I RONDE

! U33

U233

U233

U233

U233

U233

U233

U233

ORANDE
ROtIDE

CRANDE
RONDE

SADDLE
MOUNTAIN

SADDLE
MOUNTAIN

SADDLE
MUNTAIN

SADDLE
MOUNTAIN

SADDLE
MOUNTAIN

SADDLE
MOUNTAIN

SENTINE FLOU E
L
BLUFFS

SENTINE FLOU E
L
BLUFFS

SENTINE FLOU E
L
BLUFFS

POMONA -

POMONA --

POMONA -

POMONA --

POMONA --

POMONA --

23

60

&0

60

60

23

23

23

23

B. I6E-9

t. 07E-6

1. 07E-6

1. 07E-6

1. 07E-6

B. 16E-5

E. 16E-9

1. OOE-7

I. OOE-7

ORD. UTR
EH pH TYPE

0 10.0 OR-2

O 6.0 OR-t

0 10.0

O .0

0 10.0

0 0

0 10.0

0 10.0

O B O

OR-2

OR-I

OR-2

OR-t

CR-2

CR-2

OR-1

VALUE ANCE MEAN

- -- 1.0

-- -- 23

-- - 1. 6

-- - 57

-- - Is

-- - t6

-- - 0.9

- - 0.4

-- -- 5. 

ETD
OEV

0.2

6

0.3

3

2

0.2

0.2

0.3

METHOD SOURCE ,

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

CATCH
CONTACT

BATCH
CONTACT

BATCH
CONTACT

RHO-
mu'-
LD-
48

RHO-
EWI-
LD-
48

RHO-
BWI-
*D-
48

RHO-
Nsw-
LD-
48

RHO-
EWI-
LO-
48

RHO-
8WI -
LD-
48

RHO-
BWI-
LD-
48

RHO-
3.11-
LD-
48

RHO-
BUI-
ID-
48

I.



SITE SUDSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT (m1I/l CHECKED BY: ... A5f) DATE: LL?/L- 

GA Y: JY DATE: . )1

ME1ER OR FLO OR
SPECIES FORMATION EOUENCE SEDIMENT

U233 SADDLE POMONA -
MOUNTAIN

U233 SADDLE POMONA --
MOUNTAIN

U233 SADDLE POMONA --
MOUNTAIN

U233 SADDLE POMONA --
MOUNTAIN

U233 SADDLE POMONA --
MOUNTAIN

U)233 SADDLE POMONA --
MOUUTAIN

U233 CRANDE SCHIJANA UMTANM
RONOE

U233 CkANDE SCHWANA UMTANU1
RONDE

U233 - - CRUSHED
BASALT

TEP CO
(c) ml

60 1. OOE-6

40 1. OOE-6

80 2. 45E-7

60 2. 45E-7

23 2. 45E-7

23 2. 45E-7

CRD. UTR
EH pH TYPE

0 10.0 CR-2

1.0

B.0

10.0

10. 0

1.0

CR-I

CR-t

CR-2

CR-2

OR-1

VALUE RANCE MEAN

- - 1

- - 612

-- -- 10S

__ -- 32

- - 19

- - 72

-- 1-15 6

- 17-4! 40

- - 12

STU
DEV METHOD SORCE

3 HATCH RHO-
CONTACT BUI-

LD-
48

4 BATCH RHO-
CONTACT CWI-

LD-
48

14 EATCH RHO-
CONTACT UI-

LD-
48

2 BATCH RHO-
CONTACT BWt-

LD-
48

2 BATCH RHO-
CONTACT EUI-

LO-
48

2 BATCH RHO-
CONTACT BUI-

LD-
49

- BEST RHO-
ESTIMATE IWI-

LD-
48

- BEST RHO-
ESTIMATE EWI-

LD-
48

3 WOOD. SD-
ET.AL. Et-
182 TI-

072
P. 5

40 I. 07E-7

J



I

iI

i

SITE SUDSYSTEM
PARAMETER: DISTRIBUTION COEFFICIENT J01/1)

tE"BER OR FLOW OR TEMP
SPECIES FORMATION SEQUENCE SEDIMENT CC)

U233 - - CRUSHED 60
BASALT

U233 -- -- BASALT -
6ECONDARY
"INERALIZATI
ON

Zr CRAtIDE 6CHANA UMTANUn --

CO
(K)

2. 45E-7

I. OOE-7

CRD. TR
EH PH TYPE

R -- --

- --

CHECKED BY: 2
GA BY: LJ4

VALUE RANGE MEAN

- - 65

-- - 1450

0 - -- 500
RONDE

Zr CRANDE
RONDE

Zr FRESH
BASALT ENV.

Zr FRESH
BASALT ENV.

Zr ALfERED
BASALT ENV.

- DATE: £I .!8
DATE: A2_ .?i_ s 

ETD
DEV METHOD SOUSCE

9 WOOD. SD-
ET.AL. Dul-
1982 TI-

072
P. 

297 SALTER. SD-
ET.AL. BI-
19813 Tl-

072
P. 7

- -- SD-
Owl-
DP-
001
P. 7

-~ -- SD-
'wI-
DP-
001
P.7

- - USE
Of/CR

2352

- -- NURE
0/CR

2352

_ - NURE
C/CR

2352

I

I

SCHUANA UTANUM

60 - a -

R --

a __

CR-2

COMPOSITE

CR-t

-- 50-200

- 50-200

- 190-
251000

100

too

SOO )
)



m

SITE SUBSYSTEM
PARAMETER: HYDRAULIC HEAD to bov s11

MEMDER n
FORMATION SEQUENCE FLOW OR SEDIMENT WELL ID

! __ __ MARTON INTERRED RRL-2

- - VANTAGE RRL-2
INTERBED

-- - HABTON INTERRED DC-16A

- -- VANTAGE DC-16A
INTERBED

-- - tIABTON INTERRED OC-19D

-- - NAUTON INTERRED DC-200

-- -- NABTON INTERRED DC-22C

- -- NABTON DS-1

-- - HABTON DB-2

-- -- MABTON 08-4

-- MARTON DB-5

-- -- HARTON DB-7

-- - MARTON DB-9

-- -- IIARTON DB-10

-- - HABTON DB-12

LOCATION

N446-32-55 W119-39-38

N46-32-55 U119-39-38

N46-31-37 U119-39-34

146-31-37 W119-39-34

N46-31-10 W119-36-20

N46-34-11 U119-39-39

N46-33-38 119-41-17

N46-26-31 U119-16-29

N46-28-46 W1219-16-39

N46-32-03 U119-26-09

W46-34-56 W119-32-02

N46-i9-01 W119-25-16

N46-36-39 1119-32-55

N46-34-49 W119-29-06

N46-36-51 1t9-42-11

DEPTH
41) TIME AND DATE

397.5 --
TO
470.6

812.3- -
026.9

425.2- --
477.9

E14.1- __
E32.1

409.0- 04-30-84/1020
461.5

403. 9- 04-30-94/0901
441.0

456.3- 04-30-84/1023
469.5

-- 1979

- 1979

- 1979

-- 1979

__ 1979

- 1979

-- 1979

-_ 1979

VALUE

127. 4

121.6

*29.0

122. 5

128.1

126. 2

124. 9

117

117

129

124

123

123

123

123

SOURCE

SD-EWI-TI-
113 P.57

C0-8WI-Tt-
113 P. 57

ED-BWI-TI-
135 P.30

S0-3141-TI-
*35 P. 30

SD-EWI-DP-
045 P.32

SD-BUI-DP-
045 P.41

SD-BWI-P-
045 P. so

RHO-BWI-
ST-S

RHO-EUI-
ST-S

RHO-BUI-
ST-S

RHO-BWI-
6TIS

RHO-BWI-
ST15

RHO-BUI-
ST-5

RHO-BWI-
6T-S

EHO-BUI-
ST-S

I

'I

CHECKED BY: D. DATE: 1i41- fI
GA BY: DATE: V

)

I



I

i

I

. It
i

i

i
iI

I

i

I
I

SITE SUBSYSTEM
PARAMETER: HYDRAULIC HEAD bove Mei) CHECKED BY: DATE: - -0CL

GA BY: DATE; Z: S /

MEMBER OR
FORMATION SEOUENCE FLOW OR SEDIMEN1

- -- MASTON

-- -- HABTON

__ _- DMbTON

GRANDE SENTINEL UPPER FLOW TOPS
RONDE BLUFFS

CRANDE SENTINEL COHASSETT FLOW
RONDE BLUFFS TOP

GRANDE SENTINEL COGASSETT
RONDE BLUFFS VESICULAR

ORANDE SENTINEL COHASSETT
RONDE BLUFFS COLONNADE/ENTAB

LATURE

GRANDE SENTINEL COHASSETT FLOW
RONDE BLUFFS BOTTOM

GRANDC SCHWANA UTANuM FLOU
RONDE TOP

GRANDE SCHUANA UWTANUM FLOW
RONOE TOP LOWER

r WELL ID

DB-13

DB-14

DH-8

RRL-2

RRL-2

RRL-2

RRL-2

RRL-2

RRL-2

LOCATION

N46-29-15 U119-30-56

N46-30-39 U119-39-35

N46-36-24 W119-32-43

N46-32-55 U19-39-38

N46-32-S5 W119-39-39

N46-32-55 U119-39-30

N46-32-55 U119-39-30

N46-32-55 W119-39-30

N46-32;55 U119-39-38

N46-32-55 U119-39-38

.N46-32-55 U119-39-38

N446-32-55 U119-39-38

N46-32-55 U119-39-38

DEPTH
iM) TIME AND DATE

1979

__ 1979

-_ 1979

828.9- -
987.9

908.6- --
920.5

931.8---
966.S

967. 7--
988.8

989.7-
1019.3

1087. 5 --

1152.4

1135.4 --

1152.4

1146.7 __

1159.8

1152.4 --

1166. 5

1169.5 __

1195.4

VALUE S0URCE

128 RHO-aWI-
cT-s

129 RHO-BWI-
ST-S

123 RHO-uWI-
ST-S

121.0 SD-EWI-TI-
113 P.57

121.6 SD-BUt-Tl-
113 P.57

- 6D-BWI-TI-
113 P.57

- CD-EWI-TI-
113 P.57

123.7 6D-BUI-TI-
t13 P.S7

123.7 SD-BUI-Tt-
113 P.57

124 SD-EWI-TI-
1t3 P. 57

SD-BUI-TI-
113 P.59

124.1 SD-BWI-Tt-
113 P.59

124.1 SD-BWl-TI-
113 P.59

)I

I

RRL-2

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

PORTION

SCHWANA UMTANUM RRL-2
ENTABLATURE

6CHUANA UnTANUM RRL-2
FRACTURE ZONE

SCHUANA UMTANUM FLOW RRL-2
BOTTOM

I1



SITE SUBSYSTEM
PARAtETER: HYDRAULIC HEAD ( above ms1) CHECKED BY: _D.5 DATE: 1LL-^LOLXq

GA BY: 4 DATE: I/

S

EMBER OR
FORMATION SEQUENCE

CRANDE SENTINEL
RONDE BLUFFS

ORANDE SENTINEL
* RJONDE BLUFFS

* CRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE ULUFFS

GRANDE SCHUANA
RONDE

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

CRANDE SCHWANA
RODE

GRANDE SCHIANA
RONDE

GRANuE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SCHUANA
RONDE

FLOW OR SEDIMENT WELL ID

-- DC-I6A

- DC-16A

COI-IASSETT FLOW
TOP

C014ASSSTT FLOW
BOTTOM

MCCOY CANYON
FLOW TOP

VERY HIGH MO
FLOW BOTTOM

COI4A9SETT FLOW
TOP

COHASSETT FLOW
BOTTOM

UMTANUM FLOW
TOP

UITANUtM FLOW
BOTTOM

ROCI(Y COULEE

COIIASSETT

UMTANU11

DC-I

DC-16A

DC-1&A

LOCATION

N46-31-37 U119-39-34

N46-31-37 U119-39-34

N46-31-37 W19-39-34

N46-31-37 U119-39-34

N46-31-37 1119-39-34

N46-31-37 1119-39-34DC-I A

RRL-14

RAL-14

N46-33-lS U119-41-20

N46-33-ttS U119-41-20

DEPTH
I") TIME AND DATE

613.9- -
860. 1

964. 4-
897.9

905.3-
940.6

991.9- -

1024. 1

1070. S

1091.7

1193.0

1231. 1

916. 5-
959. 2

1004. 0

1037.2

1132.3

1162.5

1190.9 -

1204.6

947.6- 04-30-84/0917
979. 7

913. 2- 04-30-84/0942
947. 0

tO19. 4 04-30-94/0937

1143.6

VALUE SOURCE

121.3-122.5 SD-BUI-TI-
135 P. 30

121. 6-122.2 SD-Blt-TI-
135 P.30

121. 6-122. 2 SD-EWI-TI-
135 P.30

121. 3-122.5 OD-8UI-Tl-
135 P.30

121.9-122. 5 SD-EWI-TI-
135 P. 30

121. 9-122.5 SD-UWI-Tl-
171 P. 19

124. 7 SD-WI-TI-
196 P. 27

124.7 SD-8UI-TI-
196 P.27

124.4 SD-BI-TI-
196 P. 27

125.3 SD-BtI-TI-
196 P. 27

119.3 SO-B -DP-
045 P. 29

122.0 SP-BUI-DP-
045 P.30

t21.7 SD-EwI-DP-
04t P.31

RRL-14 N46-33-18 W119-41-20

RRL-14 N46-33-19 11119-41-20

DC -19C

DC-19C

DC-19C

N46-31-1 U1119-36-22

N46-31-11 W119-36-22

N46-31-It W1119-36-22



SITE SUBSYSTEM
PARAMETER: HYDRAULIC HEAD to. bove mll

MEMBER OR
FORMATION SEQUENCE FLOW OR SEDIMENT WELL ID

CHECKED BY: S DATE: L J !-l
QA BY: DATE: ZE =- .j

DEPTH
(M) TIME AND DATE

GRANDE
RONDE

ORANDE
RONDE

GRANDE
RONDE

G ORANDE
i RONDE

GRANDE
RONDE

RANDE
RONDE

¢RANDE
RONDE

ORANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

SENTINEL ROCKY COULEE
BLUFF5

SENTINEL COHASSETT
BLUFFS

SCHUANNA Ut1TANUM

DC-20C

DC-20C

DC-20C

LOCATION

N46-34-9 U119-38-37

N46-34-9 Ut119-30-37

N46-34-9 U1119-30-37

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SCHUANA

SCHUANA

SCHWANA

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

SENTINEL
BLUFFS

ROCKY COULEE

COHASSETT

IAITANUM

LOW O FLOW
ABOVE UNTANUMi

ROCKY COULEE
FLOW TOP

ROCKY COULEE
FLOW TOP

ROCKY COULEE
FLOW TOP

ROCKY COULEE
FLOW TOP

ROCKY CULE
FLOW TOP

COHASSETT FLOW
TOP

C0G4ASSETI FLOW
TOP

DC-22C

DC-22C

DC-22C

N46-33-38 W119-41-17

N46-33-38 U119-41-17

N46-33-38 W119-41-t7

832. 7-
963. e

886. 1-
911. 7

1079. 9

1115. 0

170.2-
S92. 8

920. 5-
9S2. 2

1t1. 0

1168. 9

04-30-84/0824

04-30-84/0821

04-30-94/0017

04-30-84/0942

04-30-84/0932

04-30-94/0924

DC-7

DC-B

DC-12

DC-14

DC-IS

DC-16A

RAL-2

DC-&

DC-t4

N46-28-46 14119-23-12

N46-28-47 14119-23-13

N46-28-4 14119-32-28

N46-40-16 W4119-27-31

N46-23-45 14119-16-13

0446-31-37 14119-39-34

N46-32-55 14119-39-30

N446-35-14 W4119-23-46

N446-40-16 14119-27-31

n7la4-tJ7*

-- 07/04-10/79

7An -

VALUE

122. 7

122. 7

122.6

120. 7

122. 2

122. 6

419. 7

418. 6

124. 0

143.0

119. 5

112.0

121.0

129. 0

135.0

SOURCE

SO-lBI-P-
045 P. 38

SD-BUI-DP-
045 P. 39

SD-BWI-WP-
045 P. 40

SD-BWI-EP-
045 P. 47

SD-WI-DP-
045 P. 49

SD-BWI-DP-
045 P. 49

RHO-BW-CR-
131P P. E31

RHO-W-CR-
131P P. E31

RHO-fW-ST-
28P

RHO-BW-ST-
2fP

RHO-EW-ST-
2SP

RHO-BW-ST-
2IP

RHO-BW-ST-
28P

RHO-BU-ST-
28P

RHO-LU-ST-
28P

'I

676

695

874

B57

776

746



I

I SITE SUBSYSTEM
PARAMETER. HYDRAULIC HEAD to bove el) CHECKED BY: D. _ ATE: I-zl2- 1g

GA BY: DATE: J.2) tzfI ..

MEsER OR
FORMATION SEQUENCE FLOW OR EDIMENT UELL 0

S

,

I

CRANDE SENTINEL COHABSETT FLOW
RONDE BLUFFS TOP

GRANDE SENTINEL COHASSETt FLOW
RONDE ULUFFS TOP

GRANDE SENTINEL C04ASSETT FLOW
RONDE ELUFFS TOP

CRANDE SENTINEL C0NIASSETT FLOW
RONDE BLUFFS TOP

GRANDE SENTINEL MCCOY CANYON
RONDE BLUFFS FLOW TOP

GRANDE SENTINEL MCCOY CNAYON
RONDE BLUFFS FLOW TOP

GRANDE SENTINEL nCCOY CANYON
RONDE BLUFFS FLOW tOP

CRANDE SENTINEL MCCOY CANYON
RONDE BLUFFS PLOW TOP

GRANDE SCHUANA UMTANUM FLOW
RONDE TOP

GRANDE SCHWANA UMTANVM FLOW
RONDE TOP

GRANDE sCHWANA UNtANUn FLOW
RONDE TOP

GRANDE SCHWANA UnTANUM FLOW
RONDE TOP

GRANDE SCHUANA UMTANun FLOW
RONDE TOP

ORANDE SCHWANA UMtANUM FLOW
RONDE TOP

CRANDE SCHUANA UNTANUM FLOW
RONDE TOP

CRANDE --

RONDE

DC-IS

DC-t6A

RRL-2

RRL-14

DC-7v0

DC-14

DC-1

DC-tA

OC-I

DC-6

DC-t2

DC-14

LOCATIUJ

N46-23-4$ U119-16-13

N46-31-37 4t19-39-34

N46-32-S u1119-39-38

N46-33-tO Utt9-41-20

N46-28-46 W119-23-12

N46-40-16 U119-27-31

N46-23-45 U119-16-13

N46-3t-37 u119-39-34

DEPTH
(ml

767

921

916

NA

1051

8684

969

t06

NA

909

990

946

TIME AND DATE VALUE

119.0

122. 0

121. 5

124. 5

123. S

33. 0

119. 0

122.0

124. 0

134. 5

124. 5

134. S

12t 5

123. S

123. 5

124

SOURCE

RHO-I U-ST-
2sP

RHO-sU-sT-
2sP

RHO-EW-ST-
aP

RHO-IIW-ST-
2sP

RHO-U W-ST-
2sP

RHO-0W-St-
28P

RHO-sW-ST-
2EP

RHO-eU-ST-
28P

RHO-Bw-ST-
28P

RHO-BU-ST-
2sP

RHO-sW-T-
2sP

RHO-8W-ST-
28P

RHO-8U-6T-
2P

RHO-8W-6T-
2sP

RHO-W-6T-
asP

RHO-Bl-
ST-S

')

N46-35-14 119-23-46

N46-2s-4 tI9-32-2

N46-40-16 119-27-31

DC-IS

RRL-2

RRL-14

DC-t

N46-23-45 ttV-16-13

N46-32-55 1419-39-38

N46-33-18U 1W19-41-20

929

1014

NA

600-
658

)

ABOUT 1970



SITE SUBSYSTEM
PARAMETER: HYDRAULIC EAD Im above mal)

MEPIER OR
FORMATION SEQUENCE FLOW OR SEDIMENT WELL ID

CRANDE - -- DC-t
RONDE

CRANDE -- -- DC-I
RONDE

GRANDE -- -^ DC-I
S RONDE

GRANOE -- - DC-t
RONDE

GRANOE -- - DC-t
RONDE

GRANDE -- -- DC-t
RONDE

GRANDE -- -- DC-t
RONDE

CRANDE -- -- DC-I
RONDE

GRANDE - -- DC-I
RONDE

GRANDE -- -- DC-I
RONDE

GRANDE - - DC-t
RONDE

GRANDE -- DC-2
RONDE

GRANDE -- - DC-2
RONDE

GRANDE -- - DC-2
RONDE

ORANDE -- - DC-2
RONDE

CRANDE -- -- DC-2
RONDE

LOCATION
DEPTH
tH)

b61-
&79

740-
795

792-
947

632-

959-
996

965-
974

977-
9B9

1012-
1052

1150-
1199

1192-
1240

1244-
1305

692-
701

7t3-
722

714-
724

724-
734

800-
B09

AE

AE
I

Al

Al

Al

AlAl

Al

Al

Al

AlAE

AE

Si

tS

CHECKED BY: P DATE: tn r1-3
QA Y: z.;i DATE I z8- /

TltE AND DATE VALUE SOURCE

EOUT 1970 124 RHO-BWI-
ST-S

BOUT 1970 123 RHb-BWI-
ST-5

BOUT 1970 123 RHO-BUI-
ST-S

BOUT 1970 125 RHO-8Ut-
ST-S

BOUT 1970 125 RHO-BUlI-
ST-S

BOUT 1970 12S RHO-8W-
ST-S

BOUT 1970 123 RHO-BWt-
ST-S

BOUT 1970 124 RH-BWI-
ST-S

OUT 1970 It RHO-WI-
ST-S

BOUT 1970 112 RHO-8WI-
ST-$

BOUT 1970 112 RHOSWI-
ST-5

F77-t976 143 RHO-BU-
ST-S

P77-1978 t35 RHO-Wt-
ST-S

P77-1978 135 RHO-SWI-
ST-S

P77-1978 129 RHO-BWt-
6T-S

77-1978 133 RHOsWI-
ST-5

N46-34-t7 Ult9-31-4

N46-34-17 U1 19-31-4

N46-a4-17 W119-31-4

N46-34-17 119-31-4

N46-34-17 W119-31-4

. .- * . :' . I.,
. , I .- , - . .



SITE UBSYSTEH
PARAMETER: HYDRAULIC HEAD above il)

MEMBER R
FORMATION SEaUENCE FLOW OR SEDIMENT ELL D

CRANDE
RONDE

ORANDE
RONDE

CRANDE
RONDE

CRANDE
ROINDE

j GRANDE
RONDE

CRANDE
ROtDE

GRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

GRANDE
RONDE

ORANDE
RONDE

CRANDE
RONDE

DC-2

DC-Z

DC-2

DC-2

DC-2

DC-2

DC-2

DC-2

DC-6

DC-6

DC-6

DC-6

DC-6

DC-2

DC-2

DC-2

LOCATION

N46-34-17 U119-31-4

N46-34-17 U119-31-4

N46-34-17 Ult9-31-4

N46-34-S7 U11l9131-4

N46-34-17 U119-31-4

N46-34-17 U119-31-4

N46-34-17 U119-31-4

N46-34-17 U119-31-4

N46-35-14 U119-23-46

N46-35-14 W19-23-46

N46-3S-14 lt9-23-46

N46-35-14 U119-23-46

N46-35-14 14119-23-46

N46-34-17 U119-31-4

N46-34-17 U119-31-4

N46-34-17 U119-31-4

CHECKED
GA

DEPTH
(MI TIME AND

952- 1977-197S
961

901- 1977-1978
916

902- 1977-1979
911

920- t977-1979
936

935- 1977-1978
952

950- 1977-1978
966

963- 1977-1978
972

999- 1977-1978
998

693- 8/9 978
692

731- 0/9 1979
741

749- 8/9 1976
757

925- 8/9 1978
935

e93- 9/9 978
395

922- 8/9 1978
93t

1019- 9/9 1978
t322

1019- 9/9 1978
1028

DATE

128

129

120

12g

136

129

115

110

137

136

t39

129

13B

140

130

135

DY: DATE; U0fŽL 
BY: DATE: I/

VALUE SOURCE

RHO-BWI-
ST-S

RHO-tlUI-
ST-S

CRANDE
RONDE

RHO-su1-

NHO-SUI-
ST-5

RHO-BWl-
ST-S

RHO-BWl-
8t-5

RHO-BUI-
ST-S

RHO-BW-
ST-S

RHO-BUI-
ST-S

RHO-BUl-
ST-S

RHO-BUI-
ST-5

RHO-lUI-
ST-5

RHO-Bl-
ST-5

RHO-BWI-
ST-S

RHO-BWI-
ST-S

-1

'I

)

)



SITE SUSSYSTE
PARAMETER: HYDRAULIC HEAD (a above all) CHECKED Y: i DATE: &t-Dt 

GA BY: DATE; L.. ATE

EMBER OR
FORMATION SEQUENCE

GRANDE
RONDE

GRANDE -
RONDE

ORANDE -
RONDE

GRANDE -
RONDE

! aRANDE -
RONDE

CRANOE-
RONDE

RINGOLD -

RINOOLD --

RINCOLD --

SADDLE --
MOUNTAIN

SADDLE --

IOUNTAIN

SADDLE -
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
HOUNTAIN

SADDLE --
OIUNTAIN

SADDLE --

MOUNTAIN

FLOW OR SEDIMENT WELL ID

- DC-2

- DC-2

- DC-2

_ DC-2

-- DC-2

-- DC-2

RINCOLD DC-19A

RINCOLD DC-20A

RINCOLD DC-22A

RATTLESNAKE DC-I6A
RIDGE INTERBED

GELAH INTERBED DC-16A

COLD CREEK DC-16A
INTERRED

RATTLESNAKE DC-19A
RIDGE INTERBED

RATTLESNAKE, DC-20A
RIDGE INTER8ED

RATTLESNAKE OC-22A

LEVEY INTEPBED b99-S11-E12A

LOCATION

N46-34-17 U119-31-4

N46-34-17 W119-31-4

N46-34-17 119-31-4

N46-34-17 U119-31-4

N46-34-17 H119-31-4

N46-34-17 W119-31-4

1446-31-9 U119-36-23

N46-34-8 U I-39-36

N46-33-36 119-4t-13

146-31-37 119-39-34

N46-31-37 119-39-34

N46-31-37 U119-39-34

N46-31-S 119-36-23

N46-34-S U119-38-36

N46-33-36 119-41-13

DEPTH
(m) TIME AND DATE

1060- 8/9 978
1322

1098- 1/9 1978
1322

1103- 8/9 1979
1112

1112- 9/9 1979
1122

1123- 8/9 1979
1132

1125- 8/9 1979
1134

51. 5- 04-30-84/1036
175 9

t46. 9- 04-30-84/0842
166. 1

199. 6- 04-30-84/1449
206. 3

203.6-
254. 5

22. 9- --
311. 2

329.2- --
369. 4

196. - 04-30-84/1029
245. 1

1B 4- 04-30-94/0647
230. 1

230. 1- 04-30-44/1044
262. 2

72. - 03-14-S0
0. a

VALUE

133

132

129

132

131

132

137.3

138. S

135 4

136.6

133.8

127. 4

133.0

135. 4

134. 7

115.0

SOU9CE

RHO-BWI-
ST-5

NHO-3t4Z-
ST-5

RHO-WII-
ST-S

RHO-BW1-
ST-5

RHO-BWI-
ST-3

RHO-BWI-
ST-s

SD-oWt-DP-
045 P. 24

SD-SW I-DP-
045 P. 33

SD-BUI-DP-
04S P. 42

SD-BWI-TI-
135 P 30

SD-BW-Tt-
135 P. 30

SD-BWDr-Tl-
135 P. 30

SD-BWI-Op-
045 P. 25

SD-BUI-DP-
045 P. 34

SD-SWI-DP-
045 P. 43

RHO-BWI-
LD-27 P. 19

P3

J



SITE SUBYSTE1
PARAMETER: YDRAULIC HEAD (m above mol) CHECKED Y: DATE: &0"5i

GA Y: -- 2 . DATE: J4 :2&- /

I

MEMBER OR
FORMATION SEGUENCE

SADDLE
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE ELEPHANT
MOUNTAIN MOUNTAIN

SADDLE ELEPHANT
MOUNTAIN MOUNTAIN

SADDLE --

MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

PLOU OR SEDIMENT ELL ID

LEVEY INTERBED 699-6I1-E12A

RATTLESNAKE 699-2S-GO(DO-141
RIDGE INTERBED

RATTLESNAKE 699-52-48
RIDGE

RATTLESNAKE 699-33-40
RIDGE

RATTLESNAKE 699-51-46
RIDGE

RATTLESNAKE 699-52-46
RIDGE

RATTLESNAKE 699-50-4S
RIDGE

RATTLESNAKE 699-50-48
RIDGE

RATTLESNAKE 699-47-S0
RIDGE

-- DS-13

LOCATION
DEPTH
(Mi

63 4- 09/06-07/78
s.4

- 04/02-03/90

99 04-t5-90

-- 05-06-90

-- 05-08-90

-- 05/29-30/0

-- 06-09-80

TIME AND DATE VALUE

11S5

136.6

t23. 7

123. 3

123. 9

t24.2

124. 1

123. 7

t23. 4

127. 0

127

127

137

116

tt9

126

SOURCE

RHO-BWI-
L0-27 P. 21

RHO-BWI-
LD-67 P. t3

RHO-ST-30

RHO-ST-3S

RHO-ST-38

RHO-ST-38

RHO-ST-38

RHO-ST-38

RHO-ST-3e

RHO-BWI-
ST-S

RHO-BWI-
ST-J

RHO-BWI-
ST-S

RHO-BWI-
ST-S

RHO-BuI-
ST-S

RHO-BwI-
ST-S

RHO-BWI-
ST-S

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

DB-13

0O-t3

OB-14

MPPSS-3

699-t4-E60

199-H4-2

N46-29-IS 119-30-56

N46-29-tS l19-30-56

N46-29-1S U19-30-56

N46-30-35 W19-38-35

-- 06/24-26/80

__ 1978

-_ 1979

__ 1978

__ 1978

__ 1979

__ 1969

_- 1968

*1



ITE SUOSYSTEM
PARAMETER: HYDRAULIC HEAD to abavv asi)

MEMER OR
FORMATION SEQUENCE FLOW OR SEDIMENT 14

SADDLE -- SELAH Ds-
MOUNTAIN

SADDLE - BELA" D8-
MOUNTAIN

SADDLE -- 8ELAH DC-!
MOUNTAIN

SADDLE -- COLD CREEK D0-.
MOUNTAIN

SADDLE - COLD CREEK D8-
MOUNTAIN

SADDLE -- COLD CREEK DC-
MOUNTAIN

UANAPUM PRIEST FLOW TOP RRL-

a

..LL ID

12

14

13

14

'-2

I ,

I ,
I

i

I

I

RAPIDS

UANAPUM PRIEST
RAPIDS

IANAPUM ROZA

WANAPUH FRENCHMAN
SPRINGS

UANAPUM FRENCHMAN
SPRINGS

WANAPUM FRENCHMAN
SPRINGS

WANAPUN FRENCHMAN
SPRINGS

WANAPUM FRENCHMAN
SPRINGS

WANAPUMI FRENCHMAN
SPRINGS

LOCATION

N4h-36-5t U119-42-11

N46-30-35 t19-38-33

N46-29-15 U119-30-56

N46-30-35 WI19-38-35

N46-32-S5 W119-39-38

N46-31-37 U119-39-34

N46-31-37 W119-39-34

N46-31-37 Wlt9-39-34

N46-31-37 Nit9-39-34

N46-31-37 119-39-34

N46-3t-37 U119-39-34

N46-31-37 W119-39-34

N46-31-37 119-39-34

CHECKED Y' . DATE: 
GA BY: DATE;

DEPTH 
(DP TIME AND DATE VALUE SOURCE

1 978 123 RHO-Il-
ST-5

-- 197B 129 RHO-0Wt-
ST-5

969 124 RHO-8Wt-
ST-5

-- 1978 129 RH4-BWI-
ST-5

-- 1978 129 RHO-BI-
ST-S

-- 1969 125 RH0-eW4-
ST-5

479.6 -- 122.2 SD-BWI-rT-
TO 113 P.S7
522.4

5t5.1--- *26.4 SD-BW-rt-
526.7 135 P.30

S36.4- -- 122.0 SO-BWI-TI-
537.2 133 P. 30

576.7- -- 122.5 6D-0WI-TI-
609.6 135 P. 30

641.6- -- 122.9 e6-BWI-tt-
657.1 135 P. 30

670.9- -- 122.2 SO-BWI-TI-
699.2 135 P.30

690.7- - 122.0 SD-OWI-TI-
722.7 135 P.30

754.7- - 122.5 SD-BWI-Tl-
780.0 13D P.30

797.9- -- t22.5 SD-BWI-TI-
602.2 135 P.30

DC-16A

DC-16A

DC-16A

DC-I6A

DC-I A

DC- 16A

DC-IA

DC-I6A

';

J



SITE 8UBSYSTEN
PARAnETER: HYDRAULIC HEAD (p above sl

I

MEMBER OR
FORMATION SEOUENCE

W4ANAPUM PRIEST
RAPIDS

ANAPUI FRENCHMAN
SPRINGS

ANAPUH FRENCHMAN
SPR INGS

IJANAPUN PRIEST
X P~APIDS

UJANAPUM FRENCHMAN
SPR INGS

UANAPUM F8ENCHiAN
SPRINGS

WANAPUM PRIEST
PAPIDS

IWANAPUM FRENCHMAN
SPRINGS

UANAPUH FRENCIMAN
SPRINGS

WANAPUM 

WANAPUH --

IJANAPUMI -

UANAPUM --

WANAPUM --

UANAPUM --

JANAPUH --

FLOW OR SEDIMENT WELL ID

-- DC-t9C

SENTINEL AP DC-19C

¢INKO DC-19C

-- DC-20C

SENTINEL CAP DC-20C

GINKO DC-20C

PRIEST RAPIDS DC-22C

SENTINEL AP DC-22C

OINKO tC-22C

- DC-I

DC-I

__ DVC-1

-- DC-t

-- DC-I

DC-I

-- DC-S

LOCATION

N46-31-1 I U19-36-22

N46-31-1 U119-36-22

N46-31-11 U119-36-22

N46-34-9 14119-38-37

N46-34-9 14119-30-37

146-34-9 4119-39-37

N46-33-38 W119-41-17

146-33-38 119-41-17

h46-33-39 U119-41-17

N46-28-47 U119-23-13

CHECKED SY:
GA SY:

DEPTH
tMi) TIME AND DATE VALUE

502.0- 04-30-04/1006 121.9
513. 9

560.B- 04-29-9470737 122.0
596.5

732.7- 04-29-04/0730 122.0
765.4 P

496.6- 04-30-94/0813 122.3
502.6

560.8- 04-30-84/0831 122.3
591.6

726.3- 04-30-94/0826 122.4
751. 9

524.3- 04-30-04/1003 122.0
543.2

W96.5- 04-30-94/0956 122.1
627.6

776.0- 04-29-84/0917 122.0
906.5

250- 1970 123
363

DATE: .1fl+1-4
DATE: 

SOURCE

SD-EWI-DP-
045 P.26

SD-8Wt-DP-
045 P.27

SD-SWI-DP-
045 P.2 '

SD-SWI-DP-
045 P.35

SD-BWI-P-
045 P.36

SD-BWI-DP-
045 P.37

SD-EWI-DP-
045 P.44

SD-BWI-DP-
045 P.40 )

SD-EWI-DP-
045 P 46

RHO-BW I-
ST-S

RHO-BWI-
ST-3

RHO-8Wt-
ST-S

RHO-sWU-
ST-S

RHO-BWI-
ST-5

RHO-UI-
ST-O

RHO-BWI-
ST-S

344-
363

40&-
463

475-
533

536-
394

600-
658

521-
S30

1970

1970

1970

A8OUT 1970

ABOUT 1970

ABOUT 1970

t25

122

123

124

t24

132.



SITE SUBSYSTEM
PARAttETER: HVDRAULIC HEAD to above .sil

MEMBER OR
FORMATION SEQUENCE FLOU OR SEDIMENT WELL ID

WANAPUM -- -- DC-8

UANAPU11 -- -- DC-B

UANAPU - - Dc-gS

LOCAT ION

N46-20-47 W119-23-13

N46-28-47 U119-23-13

N46-28-47 U119-23-13

W46-32-55 U19-39-38

N46-32-55 U119-39-30

N46-32-5S U119-39-38

CHECKED BY: DATE: If)014'4
GA SY: DL _ ATE: la - -,5/

DEPTH
CM) TIME AND DATE VALUE SOURCE

52- ABOUT t70 *31 RHO-PUt-
Sb1 ST-S

607- ABOUT 1970 133 RHO-BUI-
616 ST-5

620- ABOUT 1970 129 RHO-BUI-
629 ST-S

528. 8- 123.1 SD-BUI-TI-
540.4 13 P. 57

581.3- - 122.5 6D-BJ-TI-
677.3 113 P. 57

684.0- 121.9 SD-BUt-TI-
805.9 113 P. 57

UANAPUM ROZA

UANAPUM FRENCHMAN
SPRINGS

WANAPUtl FRENCHMAN
SPRINGS

FLOW TOP RRL-2

WPPER FLOW TOPS RRL-2

LOWER FLOW TOPS RRL-2

I

)I



SITE SUBSYSTEM
PARAMETER: TEHPERATURE (doe. Kl

MEMBER OR
FORMATION SEQUENCE FLOW OR SEDIMENT ELL ID

- - IARTON INTERRED C-I&A

CHECKED BY: P
GA BY:

TIME AND DATE VALUE
DEPTH

LOCATION CM)

N46-31-37 119-39-34 --

_

CRANDE
RONDE

GRANDE
RONDE

ORANDE
RONDE

ORANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

GRANDE
RONDE

CRANDE
RONDE

¢RANDE
RONDE

SENTINEL
ELUFFS

SENTINEL
CLUFFS

SCHUANA

SCHUANA

SENTINEL
ELUFFS

SENTINEL
CLUFFS

SENTINEL
ILUFFS

SENTINEL
BLUFFS

SENTINEL
PLUFFS

SENTINEL
BLUF69

SENTINEL
BLUFFS

6CHUANA

VANIACE
INTEREED

ROCKY COULEE
FLOW TOP

C"HSSETT FLOW
BOTTOM

UIITANUMI FLOW
TOP

UK1TANUN1
FRACTURE ZONE

ROCKY COULEE
FLOW TP

ROCKY COULEE
FLOW BOTTOM

MCCOY CANYON
FLOW OTTOM

ROCKY COULEE

ROCKY COULEE

COHA8SETT

MCCOY CANYON

DC- 1A

RRL-2

RRL-2

RRL-2

RRL-2

DC-14

DC-14

DC-IS

DC-IM

RRL-4

RRL-6

RRL-&

1446-31-37 14119-39-34

N46-32-55

N46-32-55 14119-39-39

N46-32-55 641t9-39?-39

N46-32-55 14119-39-39

t146-40-16 64119-27-31

H46-40-t6 4119-27-31

1446-23-45 4119-16-13

N446-31-37 64119-39-34

N46-31-59 64119-40-47

N446-3t-59 4119-40-47

N46-3t-59 14119-40-47

K46-31-59 4119-40-47

86

990

1100

1159

66

945

925

IS2

1992

1982

1992

1992

1982

1982

25. 4

23.4

48.6

53.7

56.9

S5.9

41.9

54.9

52.0

25.0

49.3

52.0

so

60.0

46.9

DATE: A2 -V4
DATE: -19V

SOURCE

SD-BWI-TI-
135. P. 42

6D-BWI-TI-
135 P. 42

RHO-BWI-
ST-2SP

RHO-BUI-
ST-2BP

RHO-BWI-
ST-28P

RHO-But-
6T-2SP

RHO-B0t-
ST-28P

RHO-RUI-
6T-28P

RHO-BUt-
ST-28P

6D-BWI-TI-
135 P. 42

SD-BWI-TI-
1W7 P. 17

6D-BWI-TI-
147 P. 17

SD-BWI-TI-
167 P. 17

SD-BWI-TI-
167 P. t7

SD-BWI-TI-
186 P. 17

991.2- -
942.6

942. -_--
1019.3

1090.0 -

1132.5

1132.5 --

1202.7

864.5- -
939.4

)

UNTANUM

SENTINEL ROCKY COULEE
ELUFFS

RRL-14 N46-33-18 119-41-20



SITE SUBSYSTEM
PARAMETER: TEMPERATURE (dog. K) CHECKED BY: DATE: h-f) 44

QA Y: s DATE: le-- -y<f

MEMBER OR
FORMATION SEQUENCE

GRANDE SENTINEL
RONDE BLUFFS

ORANDE SENTINEL
RONDE BLUFFS

G1 ORANDE SCHWANA
RONDE

GRANDE SENTINEL
RONDE BLUFFS

GRANDE SENTINEL
RONE BLUFFS

GRANDE SCHWANA
RONDE

GRANDE SCHUANA
RONDE

GRANDE SCHWANA
RONDE

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

SADDLE -
IOW4TAIN

SADDLE --
MOUNTAIN

SADDLE --
MOUNTAIN

FLOW OR SEiDIMENT UELL ID

COHASSETT RRL-14

MCCOY CANYON RRL-14

UtITANUM

UPPER

COHASSETT FLOW
BOTTOM

UMTANU FLOW
TOP

UtTANUM
FRACTURE ZONE

VERY HIGH MG
FLOW TOP

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RATTLESNAKE
RIDGE

RRL-14

RRL-2

RRL-2

RRL-2

RRL-2

RRL-2

699-52-49

699-53-50

Y99-51-46

699-52-46

699-50-45

699-50-48

699-47-50

LOCATION

N46-33-18 W19-41-20

N46-33-18 UI19-41-20

N46-33-18 U119-41-20

N46-32-55 W119-39-38

N46-32-55 W119-39-38

N46-32-55 W119-39-38

N46-32-55 119-39-38

N46-32-55 W119-39-38

DEpTH
cm) TIME AND DATE

939.4- -
1012.2

1090.0 -

1134.9

1134.9 -

1195.4

VALUE

48.0

56. 1

56.6

51.9

51.9

43.6

59.6

47. 5

70.4

94. 7

4/00

4/SO

4/80

4/80

4/S0

4/80

4/90

- 6/90

- 6/90

- 6/90

- 6/SO

- 6/0

- 6/S0

- 6/80

26 9

23.4

29.4

25.9

22.3

16.9

16.9

16. 5

17.9

16.E

19.2

la. 3

SOURCE

SD-BWI-TI-
186 P. 17

SO-SUI-TI-
196 P. 17

SD-BWI-TI-
156 P. 17

SD-BWt-TI-
113 P.7t

SD-BWI-TI-
1t3 P.71

SD-BWI-TI-
113 P.71

SD-BWt-TI-
113 P.71

SD-BUI-TI-
113 P. 71

RHO-ST-3S

AHO-ST-30

RHO-6T-30

RHO-ST-3B

RHO-ST-38

RHO-ST-3S

RHO-ST-38



SITE SUBSYSTEM
PARAMETER: TEMPERATURE (del. KI CHECKED Y: < DATE ib..f2-'I

GA BY: } DATE: r /

a

MEMBER R
FORMATION SEQUENCE

SADDLE -
MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE ELEPHANT
MOUNTAIN MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE -
MOUNTAIN

SADDLE -
MOUNTAIN

WANAPUM PRIEST

FLOW OR SEDIMENT WELL ID

RATTLESNAKE DC-1dA
RIDGE INTERBED

SELAN INTEREED DC-1dA

LEVEY INTEREED S1I-El2A

D-14

RATTLESNAKE 08-14
RIDGE

RATTLESNAKE D3-14
RIDGE INTERBED

RATTLESNAKE DB-14
RIDGE INTERBED

RATTLESNAKE DB-14
RIDGE INTERBED

RATTLESNAKE DB-14
RIDGE INTERDED

RATTLESNAKE DB-14
RIDGE INTERBED

RATTLESNAKE DD-14
RIDGE INTERRED

LOCATION

N46-31-37 U119-39-34

N46-31-37 119-39-34

N4-24-30 119-16-51

N46-30-3S U119-38-35

N46-30-35 1119-30-35

U46-30-35 W119-3B-35

N46-30-33 119-3B-35

N46-30-35 W119-30-35

N46-30-35 119-39-3S

N46-30-35 119-39-35

N46-30-35 119-3B-35

DEPTH
() TIME AND DATE

72. 5- 04-19-EO
90.9

50.4 09-19-79

79.2 09-07-78/0030

79.2 09-09-78/1230

79.2 09-09-90/0100

79. 2 09-10-73/0230

79. 2 09-10-73/000

92.3 09-19-79

.79.2 09-16-79/1540

VAktE

21.0

24. 1

13.0

19. 0

1.6 

19.2

1. 

10.

1. 9

19.2

21.4

SOURCE

6D-DWI-TI-
135 P. 42

6D-BWI-TI-
t35 P. 42

RHO-BWI-
LD-27 P. 7

RHO-BUI-
LD-67 P.S

RHO-BWI-
LD-67 P. 27

RHO-BWI-
LD-67 P. 33

RHO-BWI-
LD-67 P. 3

RHO-BWI-
LD-67 P. 37

RHO-BWI-
LD-67 P. 37

RHO-BWI-
LD-67 P. 

RHO-BWI-
LD-67 P.
26

SD-EWI-TI-
135 P. 42

SD-BWI-TI-
135 P. 42

SD-EUI-TI-
135 P. 42

SD-SW1I-TI-
t35 P. 42

UANAPUM

WANAPUM

UANAPUh

RAPIDS/ROZ
A

FRENCHMAN --
SPRINGS

FRENCHMIAN --

SPRINGS

FRENCHMAN -
SPRINGS

DC-IA

DC-IA

DC-I&A

DC-1A

N46-31-37 -119-39-34

N46-31-37 119-39-34

N46-31-37 119-39-34

N46-31-37 119-39-34

28. 7

21. 

23. 

22. 4



I

SITE SUBSYSTEM
PARAMETER: TEMPERATURE (g. K)

MEHBER OR
FORMATION SEQUENCE FLOU OR EDItENT WELL ID

WANAPUM FRENCHMAN - DC-1&A
SPRINCS

WANAPUM FRENCHMAN -- DC-16A
SPRINGS

UANAPUM FRENCHMAN - DC-IA
SPRINGS

UANAPUM PRIEST - RRL-2
RAPIDS

LIANAPUM ROZA FLOW TOP RRL-2

UANAPUM FRENCHMAN - RRL-2
S- PRINCS

LOCATION

N46-31-37 W119-39-34

N46-31-37 U119-39-34

N46-31-37 W119-39-34

N46-32-55 119-39-39

N46-32-55 119-39-3B

N46-32-55 W119-39-39

DEPTH
III) 1

CHECKED Y: I OATE: aL -1- 
BA NY: 7JY DATE: z-- RS/

rimE AND DATE VALUE SOURCE

- 31.6 SD-BwI-TI-
135 P.42

- 34.2 SD-DWI-TI-
135 P.42

- 36.0 SD-BWI-TI-
135 P.42

_ 6.5 CD-EWI-TI-
113 P. 71

- 21.E SD-EWI-TI-
113 P.71

- 29.1 SD-DWI-Tl-
t13 P.7t

)

I

I ,

I



APPENDIX A REFERENCES
SITE SUBSYSTEM DATA TABLES

RHO Series

RHO-BWI-C-108: L. L. Ames and J. E. McGarrah, Investigation of Basalt-
Radionuclide Distribution Coefficients, Fiscal Year 1980 Annual
Report; Pacific Northwest Laboratory, PNL-3432, Dec. 1980.

RHO-BW-CR-131P: Lynn W. Gelhar, Consultant, Analysis of Two-Well Tracer
Tests with a Pulse Input, April 1982.

RHO-BWI-LD-11: R. A. Deju, R. K. Ledgerwood, and P. E. Long, Reference
Waste Form, Basalts, and Ground Water Systems for Waste Inter-
action Studies, ept. 978.

RHO-BWI-LD-27: F. A. Spane, Jr., Hydrogeologic Properties and Hydrochem-
-istry for the Levey Interbed t Well 69-S11-E12A, Jn. 1981.

RHO-BWI-LD-43: P. F. Salter:, L. L. Ames, and J. E. McGirrah, Sorption of
Selected Radionuclides on Secondary Minerals Associated with the
Columbia River Basalts, April 1981.

RHO-BWI-LD-44: R. C. Arnett, R. D. Mudd, R. G. Baca, M. D. Martin, W. R.
Norton, and D. B. McLaughlin, Pasco Basin Hydrologic Modeling and
Far-Field Raidonuclide Migration Potential, June 1981.

RHO-BWI-LD-45: W. S. Thompson and R. K. Ledgerwood, Drilling History of
Borehole DC-12, Feb. 1983.

RHO-BWI-LD-67: Hydrogeologic Properties and Ground Water Chemistry of the
Rattlesnake Ridge Interbed at Well 699-25-80 (DB-14), Hanford
Site, Nov. 1980.

RHO-BWI-SA-25A: Logging and Testin of Deep Basalt Flows in Rattlesnake
Hills No. 1 Exploratory Well, Dec. 1977.

RHO-BWI-SA-92A: A. A. Bakr, L. W. Gelhar, J. F. Billings, C. N. Culter, J.
T. Kam, K. G. Kennedy, and C. D. Updegraff, Tracer Test for De-
termination of Field Dispersivity in a Basalt Ihterflow, Dec.
1980.

RHO-BWI-SA-181: T. F. Lehnhoff, K. Thirumalai, and A. D. Krug, Modeling
Approach to Determine Short- and Long-Term Thermal andT7hemome-
chanical Effects of Waste Emplacement in a Repository in Basalt,
paper to be presented at th int. Symp. on the Scientific Basis
for Radioactive Waste Mgmt., Berlin, June 1982.

RHO-BWI-SA-183A: Kunsoo Kim, Determination of the In Situ State of Stress
for Nuclear Waste Repository Design in Hanford Site, abstract for
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Workshop on Hydraulic Fracturing Stress Measurements, Monterey,
CA, Dec. 1981.

RHO-BW-SA-198P: G. S. Barney, Radionuclide Sorption of Columbia River
Basalt Interbed Materials, paper for Whitesnell Nuclear Res.
Estab., Pinawa, Manitoba, May 1982.

RHO-BW-SA-220P: L. S. Leonhart, R. L. Jackson, D. L. Graham, G. M. Thomp-
son, and L. W. Gelhar, Groundwater Flow and Transport Character-
istics of Flood Basalts as Determined from Tracer Experiments,
paper for AGU, Fairbanks, AK, Sept. 1982.

RHO-BW-SA-251P: F. A. Spane, Jr., Hydrologic Studies within the Pasco
Basin, paper for NWTS Information Mtg., Las Vegas, NV, Dec. 1982
SYept. 1982].

RHO-BW-SA-252P: P. E. Long,.M. J. Apted, F. A. Spane, Jr., and K. Kim,
Geologic, Geochemical; Rock Mechanics, and Hydrologic Character-
istics of Candidate Repository Horizons, paper for NWTS Informa-
tion Mtg., Las Vegas, NV, Dec. 1982 LSept. 1982).

RHO-BW-SA-268AP: B. C. Haimson and K. Kim, Deep Hole Hydrofracturing Stress
Measurement in the Columbia Basin at the Hanford Site, abstract
for AGU Annual Mtg., San Francisco, CA, Dec. 1982.

RHO-BW-SR-82-2-lQP: Staff Drilling and Testing Group, Basalt Waste
Isolation Project Drilling and Testinq Quarterly Report, Jan. 1
through March 31, 1982; April 1982.

RHO-BW-SR-82-2-2QP: Staff Drilling and Testing Group, Basalt Waste
Isolation Project Drilling and Testing Quarterly Report, April 1
through June 30, 198z; July 1982

RHO-BW-SR-82-2-3QP: Staff Drilling and Testing Group, Basalt Waste
Isolation Project Drilling and Testing Quarterly Report, July 1
through Sept. 30, 1982; Oct. 1982.

RHO-BW-SR-82-2-4QP: Staff Drlllng.and Testing Group, Basalt Waste
Isolation Project Drilling and Testing Quarterly Report, Oct. 1
through Dec. 31, 1982; Jan. 1983.

RHO-BW-SR-83-1-1QP: Staff Drilling and Testing Group, Basalt Waste
Isolation Project Drillina and Testing Quarterly Report, Jan. 1
through March 31, 1983; April 1983.

RHO-BWI-ST-5: R. E. ephart, R. C. Arnett, R. G. Baca, L. S. Leonhart, and
F. A. Spane, Jr., with contributions by D. A. Palombo and S. R.
Strait, Hydrologic Studies within the Columbia Plateau, Washing-
ton: An Integration of Current Knowledge, Oct. 1979.
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RHO-BWI-ST-7: M. J. Smith et al., Engineered Barrier Development for a
Nuclear Waste Repository Located in Basalt: An ntegration of
Current Knowledge, Aug. 1980.

RHO-BWI-ST-18: M. K. Altenhofen, Waste Package Heat-Transfer Analysis:
Model DeveloDment and Temperature Estimates for Waste Packages in
a Repository Located in Basalt, Oct. 1981.

RHO-BW-ST-21P: M. I. Wood, G. D. Aden, and D. L. Lane, Evaluation of Sodium
Bentonite and Crushed Basalt as Waste Package Backfill Materials,
Oct. 1982.

RHO-BW-ST-28P (Draft): Repository Horizon Identification Report, Vol. I:
Technical Data on Candidate Repository Horizons, ed. P. E. Long;
Vol. II: Identification and Ranking of Candidate Repository Hori-
zons, Woodward-Clyde Consultants; Oct. 1983.

RHO-BW-ST-35P: G. S. Barney, FY 1981 Annual Report, Radionuclide Sorption
on Basalt Interbed Materials, Oct. 1982.

RHO-ST-4: G. Scott Barney and Michael W. Grutzeck, The Kinetics and Re-
versibility of Radionuclide Sorption Reactions with Rocks: Prog-
ress Report for Fiscal Year 1977, Sept. 1977

RHO-ST-38: S. R. Strait and B. A. Moore, Geohydrology of the Rattlesnake
Ridge Interbed in the Gable Mountain Pond Area, Dec. 1982.

SD Series

SD-BWI-DP-001: P. F. Salter and G. K. Jacobs, BWIP Data Packaae for Refer-
ence-Solubility and Kd Values, Jan. 6, 1983.

SD-BWI-DP-011: R. D. Landon, Geologic Thickness Data, Candidate Repository
Horizons, July 27, 1983.

SD-BWI.-DP-041: W. R. Sublette, Rock Mechanics Data Package, July 8,.1983.

SD-BWI-DP-045: R. W. Bryce and R. A. Yeatman, Water-Level Data Collected
from Piezometer Clusters DC-19, DC-20, and DC-22, April 1 through.
April 30, 1984, May 1984.

SD-BWI-TC-011: D. L. Graham, Testing Specifications for Borehole Cleanup
Testing of Borehole DC-14, Feb. 28, 1983.

SD-BWI-TD-006: T. A. Rundle, Summary o Borehole RRL-2 Hdraulic Fracturing
Test Data and Data Analysis Methods, Sept. 1, 1983.

SD-BWI-TD-008: L. C. Hulstrom, Tabulation of Physical and Mechanical Prop-
erty Data upporting Post-Test Characterization of the Full Scale
Heater Test #2 Area at the NSTF, Jan. 12, 1984.
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SD-BWI-TI-080: Staff, Rock Mechanics and Mining Technology Group, An Asses-
sment of Rock Mechanics Data Needs Requiring Borehole Drilling
and Testing to Support Site Characterization Activities for a
Nuclear Waste Repository in Basalt, Sept. 1982.

SD-BWI-TI-089: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
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#5 at Borehole DC-16A, Sept. 1983.
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APPENDIX C

WASTE PACKAGE SUBSYSTEM DATA TABLES



'I
UASTE PACKAGE SUBSYSTEM: PACKING ATERIAL
PARAMETER: HYDRAULIC CONDUCTIVITY (a/u) CHECKED Y: __ ATE: MS iz9- 

GA Y: Z-C. OATE: a.-° '/

)
8ULK
DENSITY PACKING

IATERIAL if/cel TECHNIQUE

PAR
TEMP---

I Il
)

I

10 ORE -
EENTONITE.
90X AND

50X -
CRUSHED
EASALT.25
CRUUI4ED
ZEOLITE.19
X RINCOLD
CLAY X2
EHURCEL

75 1.1
EASALT.
252
EENTONITE

75X I.'
IASALT.
252
CENTONITE

751
EASALT
23
EENTONITE

75t
OASALT.
25
8ENTONITE

75.
EASALT
252
*ENTONlTE

CONSOL.
PRESSUaE
OF 0.45

Sk _

93 OF
MAX DRY
DENSITY

(C VALUE RANCE

-- 9. 5E-IO -

- E-10 -

25 4.2E-10 -

25 9.4E-II -

,AMETER

MEAN
__

- - FALLING RHO-EWI-
HEAD TEST ST-7

- - - RHO-BWI-
SA-309A P

-- RHO-OW1-
IA-309A P

-- - -- RHO-EWI-
A-309A P

-- - -- RHC-EWI-
EA-309A P

- METHOD
CTO EV REFERENCE SOURCE

- FALLING RHO-8WI-
HEAD ST-7
TEST ON
PLUG

)

)

)

)yo

)

7O 25 4. E-I -

)

Ft 25 1.3E-II -

)
71 - 25 6.2E-12 - _ _ - RHO-BwI-

EA-309A P

j

J 752
8ASALT.
252
BENTONITE

1.GS 25 2.4E-12 - - - - SHO-SUI-
SA-309A P )

j



I

WASTE PACKACE SUDSYUTEM: PACKINO HATERIAL
PARAMETER: HYDRAULIC CONDUCTIVITY E/si

CULK
DENSITY PACKING

ATERIAL fg/cc) TECHNIQUE

751 %
CRUCHED
VASALTs
25X
BENTONITE

751 .91 -

CRUStED

C4ECKED Y:
GA MY: . d

PARAMETER
TEHnP- - -

DATE: ol 2z- -
DATE: 1I z -,g )

tC) VALUE RANGE

- - 3.6E-13
TO 4. IE-IO

20 2.3E-12 -

----- METHOD
MEAN T DEV REFERENCE OURCE

2. SE-I 9. IE-1I - -

I

PERME- So-IwI-
AMETER Tl-l U

P. O

I.)

i ,).~~~ . .. 
M~fiAL I.
251
BENTONITE

751
CRUSHED
NASALT.
251
NENTONITE

751
CRUSHED

ASALT.
251
DENTONITE

751
CRUSHED
BASALT.
25%
DENTONITE

751
CRUSHED
BASALT.
25%
CENTYNITE

751
CRUStED
BASALT.
251
BENTONITE

1.70 - 20 4. IE-I -

1. 70 - 20 1. E-I1 -

- - PERME- ID-UUI-
AMETER T1-155

P.£0

)

- FERME- 6D-RUI-
AMETER T1-155

P.&O

)

1.71 _

1. 71 _

1.73 --

20 1. lIE-I -

20 4:8E-12 -

20 4. IE-13 -

- - PERnE- ID-lUI-
AMETER T1-155

P.£0

)

-- - PERME- 6D-EWI-
AMETER T1-155

P.60

)

)

- - PERME- 6D-BUI-
AMETER Tl-155

P.£0
i

)

)



WASTE PACKACE UUSYSTEM: PACKING MATERIAL
PARAjETER: HYDRAULIC CONDUCTIVITY (o/sI

6ULK
DENSITY PACKING

fMATERIAL (g/cc) TECHNIGUE

751 .75 __
CRUSHED
OASALT.
251
EENTONITE

751 1.93 -
CRUSHED
BASALT.
251
EENTONITE

751 1.54 -
CRU6HED
BASALT.
251
NENTONITE

752 1.49 -
CRUSHED
BASALT.
25X
EENTDNITE

751 1.70 -
CRUSHED
6ASALT.
251
NENTONITE

75 1.73 -
CRUSHED
NASALT.
25
6ENTONITE

751 1.91 -
CRUSHED
EASALT.
252
CENTONITE

-CHECKED Y: . . DATE: Aq-rszJ4 -
GA Y: D. DATE: L-2 5'

PARAMETER
TE-P- - - - - ETHOD

(C) VALUE RANGE MEAN BTU DEV REFERENCE SOURCE

20 3.4E-13 - - - PERhE- CD-EWI-
AMETER Tl-15

P.40* 

4')

0 2.OE-12 - - - PERlE- 6D-3WI-
AMETER TI-tSS 0

P.4o

:)

20 4. E-10 - -- - PERME- CD-EWI- )
AnETER Tl-15-

40 7.7E-12 - - PERlE- Co-EWI- .
AMETER Tl-155

P.*0

!

40 3.4E-11 - - - PERME- 6D-UWI-
METER TI-ISS

P.40
)

40 4.2E-13 - - PERME- 6D-PWI-
AMEER TI-I55

P.4O

40 4. 4E-13 - - PFERE- 8-6UI- )
AnETER TI-ISS

P.4O
.)

I.

i

I



)

WASTE PACKAGE SUBSYSTEM: PACKING MATERIAL
PARAMETER: HYDRAULIC CONDUCTIVITY Cm/sl CHECKEq : -UATE: -

O1 Y: BATE: J)

BUL
DENS

MATERIAL (g/c

K - I
'trv ArKiud

PARAETER

752
CRUSHED
BASALT.
252
RENTONITE

75X
CRUSHED

ASALT.
25
NENTONITE

752
CRUSHED
5ASALT.
25X
DENTONITE

752
CRUSHED
BASALT.
252
DENT NITE

75
CRUSHED
SASALT.
25X
DENTONITE

1.93

TiOlUE C)

. . 0 A

VALUE RANCE

S. E-12 -

1."1 - 90 3. UE-12 -

-~ ETHOD
MEAN ETD EV REFERENCE SOURCE

- - FERiE- 6D-EUI-
AMETER TI-1S

.. - I .1 P.60

- - FERHE- SD-EU-
AnETER TI-15

F.60

- - PERME- SD-UI-
AnETER TI-ISS

P.0

-84-
�9 .,

I

-3

:3

:3'1.69 90 6. 3E-12 -

1.79 - 90 2.E-12-

1.99 - 90 E-13 -

- - FERME- GD-ESI-
AEITER TI-I5

P.60
)

- - PERME- SD-llI-
AnETER TI-15S

P.6A

)

752 2.00
CRUSHED
EASALTo
25
EENTONITE

752 2.03
CRUSHED
BASALT.
25%
BENTONITE

EENTONITE 1.75

, _ 90 StE-12 -

- 90 2.E-11 -
J

- - PERME- SD-UWI-
AMETER TI-15S

P.6O

-- - FERME- ED-FWI-
AMETER TI-155

P.60

- - PUSCH RHO-RUI-
1979 ET-7

)

)

-I

100X
WATER
SATURATED

-- IE-i4 -



.I

li

)

WASTE PACKAGE SUBSYSTEM: PACKING MATERIAL
PARAMETER: HYDRAULIC CNDUCTIVITY (c/o$

BULK
DENSITY PACKING TEMP-

MATERIAL I cc) TECHNIQUE (C)

2ENTONtTE 2.00 1002 -
WATER
UATURATED

EN13NITE 2.30 1002 --
WATER
EATURATED

COMPACTED . 1 - -
RENTONITE

,_Z

PARAMETER

VALUE RANCE MEAN

5E-14 - -

IE-13 - -

2E-14 - -

___

CHECKED Y: DATE:M
GA Y: DATE: Lt-.2t-/

METHOD
lID EV REFERENCE OURCE

- PUSCH RHO-BWI- )
1979 ST-7

- PUSCH RHO-BWt-
1979 8 T-?

-- -- RSD-EWI-
TI-022
P.1 

'

)

.~~~~~~

)
I

J

I

,

1



WASTE PACKAGE SUBSYSTEM: PACKING MATERIAL
PARAMETER: DENSITY (g/cc) CHECKED Y: _ _ . . DATE: M jJ%.

GA Y: DATE: A)

PARAMETER

MATERIAL
I

TEMP VALUE

__ 1.63

RANGE MEAN
STANDARD METHOD OR
DEVIATION REFERENCE SOURCE

20X CRUSHED
BASALT. 451

; CRUSHED
ZEOLITE. 27X
RINGOLD CLAY.
0E SHURGEL

a0 CRUSHED
) BASALT. 252

CRUSHED
ZEOLITE. 19X
RINGOLD CLAY.
62 6HURGEL

751 CRUSHED
EASALT. 25X
6ENTONITE

752 CRUSHED
BASALT. 252
BENTONITE

89X CRUSHED
EASLAT. 9X
EENTONITE
PELLETS. 22

; SHURCEL

992 CRUSHED
EASALT 21
SHURGEL

- - ~~~RHO-

_ 1.71 -RHO-

-6UI-ST-7 i

. ~ ~ ~~~~ . .

t:)
_ ... ... i -RUI-ST-7 -- 

i

-W-SA-30 I !-- 1.70 RHO-

)-- 1.70 1.65-1.75 - - - MCARLSON 1984

)
-- 1.93 - R RO-SUt-ST-7

.)

)
RHO-BUI-ST-7

I AQUAGEL A-O

HYDROTHERMAL
CEMENT FOrJDU. A-
74

HYDROTHERMAL
CEMENT. SECAR,
A-E3A-1
OREG. ENTONITE
20 TO 160 MESH

- 2.46

- 3.34

2.2-2. 7 - -- PYCNOMETER RHO-8I-IT-7

-_ -- -- PYCNOMETER RHO-EUI-ST-7

- 3.06 -- -- PYCNarETER RHO-Slt-ST-7
.

- 2.73 RHO-RWI-ST-7

)

)



WASTE PACKAGE SSYSTEM: PACKING MATERIAL
PARAMETER: DENSITY f/cc) CHECKED Y: 1AP - OCATE:9-Al: * -

GA Y: DATE: y 

PARAMETER

MATERIAL

OREG.
EENTONITE. 200
MESH

OREGON ZEOLITE
A-59

OREGON ZEOLITE
A-73

P0330/AN CEMENT
*~A-02

RINOOLD CLAY A-
* 77

SAND A-79

SILICA FLOUR A-
E4

TYPE II CEMENT
A-75

TYPE V CEMENT A-
0t

UYO. ENTONITE

- . - -TEMP VALUE

- 1.15

v STANDARD METHOD OR
RANGE MEAN DEVIATtON REFERENCE

-- 2.30 2.0-2.4

. . - 2.20

I . ... - - '1 15

I -- 2.71

..... * _ 2.4
- 2.64

- 3.26

- 3.16

* ~~~- 2.77

2.0-2.4

2. 4-2.-7

- -- -FPYCINonETER

- - FYCNOMETER

_ _ PYCNOMETER

- -- PYCNOIETER

- * -- PYCNOMETER

_ - PYCNOMETER

-- - PYCNO1ETER

- - PYCNOMETER

SOURCE

RHO-EUI-ST-7

RNO-EWI-ST-7

RHO-EWI-6T-7

RHO-EWI-ST-7

RHO-EWI-ST-7

RHO-UI-ST-7

RHO-JWI-ST-7

RHO-CWI-ST-7

RHO-IWI-ST-7

RHO-BUI-ST-7

I. !

.1i

..0

.i

i



. . ... ~ . I ." .. ~::. .. . .. ; .* , ".. .

i .. - , -~~~~~~~~~

. Il "

UAS1E PACKAGE SUBSYTEM: PACKING ATERIAL
PARAMETER: THERMAL CONDUCTIVIlY (/ d. Kl

) MATERIAL (C) VALUE RANGE

251 - 0.70
3 EENTONITE

75%
CRUSHED
BASALT

25 -- 0. 5
EENTONITE
751
CRUSHED
EASALT

SENTONITE 20 0.4
CLAY 
H20

ENTONITE 100 0.4
CLAY 0
H20

tENTONITE 300 0.4
CLAY X
120

BENTONITE 20 0.75 --
CLAY 101
H20

DENTONITE 100 0. 75
CLAY 0
1120

EENTONITE 300 0.75
CLAY 101
1120

BENTONITE 20 1.4
CLAY 19%
1120

NENTONITE 100 1. 4
CLAY 19%
H20

EENTONITE 300 1.4
CLAY 19X
H20

CHECKED Y: D PATE: Q 
lA Y: DATE: . . )

MEAN 6TD EV "ETHD OR REFERENCE SOURCE ,

-- - UATER-SATURATED CARLUON 1994 -

-- - DRY CARLSON IT84

__ _ _ RHO-DUI-ST-18

_ _ - R0HC-BWI-6T-1 )

-- - - RHO-EWI-ET-IE

_- - -- RHO-EWI-ST-t6

_ _ - RUHO-I-T-18 )

- - RHO-RU1-6T-1

_ _ - RHO-EWI-STIIQ

)

_ - _ RHU-BUIT-t8l

_- - -- SHO-EWI-ST-IE

I



I 'I

I WASTE PACKACE SUBSYSTEM: PACKING MATERIAL
PARAMETER: TERMAL CONDUCTIVITY fw/o dog. K)

TEMP
MATERIL IC) VALUE

CRUSHED - -
BASALT I
BENTONITE

I CRUSHED 20 1.26
UASALT-
CLAY

* MIXTURE

CRUSHED 100 1.26
EASALT-
CLAY
MIXTURE

CRUSUED 300 1.26
BASALT-
CLAYMIXTUR
E

RANOE

0.3-0.9

MEAN

CHECKED Y: 5 . DATE: M
A Y; DATE: -L.3'/ )

8TD DEV METHOD OR REFERENCE SOURCE 3

- DRY MIXTURES - RHS- W-8A-330P

_ _ 0RH-BWI-GT-U

_ -- RHO-EUMI-ST-Il

I
RHO-EWI-T-18

2,

2,

.)

i

.)

-3



I

WASTE PACKAGE EUSBYTEM: PACKING MATERIAL
PARAMETER: PECIFIC HEAT 4lJ/hg deg. K)

TEMP -
) MATERIAL IC) VALUE RANGE

2:X - a.9 -
* MENTONITE

75%
CRUSHED

' BASALT

MEAN

CHECKED UY: DATE.:
GA : DATE.

STD DEV METHOD CR REFERENCE SOURCE

-- * - CARLSON 1984

. . . .~~~~~~~~C

.i

)

.1

i-



WASTE PACKAGE SUBSYSTEM: PACKING MATERIAL
PARAMETER: COMPRESSIVE STRENGTH (MPal

I

________

e

MATERMIA

30Y ORE.
BENTONITE. 70X
CLAY

30X YO.
0ENTONITE. 70X
CLAY

502 ORE.
CENTONltE. 50
CLAY

502 WYO.
EENTONITE. 502
CLAY

702 OREO.
BENTONIETE. 302
CLAY

70X YO.
0ENTONITE. 302
CLAY

90X OREG.
IENTONITE. tO0

CLAY

902 RINCOLD
CLAY 0. tO2 CLAY

902 WYO.
0ENTONITE. 02
CLAY

TEMP VALUE

- 2.&7

- 1.90

- 2.90

- 1.95

- -. 03

-- 1. 15

-- 0.77

- 0.13

- 0. 90

RAM

PARAMETER

CE MEJ

CUECKED Y: D OATE: OA-,ff-
GA GY: DATE: I2 -!Li /

STANDARD METHOD OR
DEVIATION REFERENCE SOURCE -

- ~UNCOtWIMED RHO-11W1-SA-00

- U9~%4CNFINE R40-NUI-SA-e0

- UNCONFINED RHO-BUI-SA-90

- ~UNCONFINED RHO-IWI-SA-eO 2

)

- ~UNCOtFINED RHO-NUI-SA-80 

- UNCONFINED RHO-EWI-SA-80 -

- UNCONFINED RHO-0WI-6A-O

- UNCONFINED RHO-EUI-SA-60

- UNCWINEV'RHO-BUI-CA-0)

- UNCONFINED QHO-BUJI-6A-SO 

- UNCONFINED F~~~~~~a-EWI-SA-@O~~



WASTE PACKAGE SU3SYSTEM: PACKING MATERIAL
| ), PARAMETER: YOUNS MODULUS .Ps)

I ___________.

MATER IAL

30X OREG.
EENTONITE. 702
CLAY

302 YO.
BENTONITE. 70X
CLAY

502 OREG.
EENTONITE. 0
CLAY

5O WYO.
UENTONI1E. 502
CLAY

702 OREG.
6ENTONITE. 30X
CLAY

702 YO.
BENTONITE. 302
CLAY

902 OREG.
BENTONITE. 102
CLAY

90X RINOOLD
CLAY D. 10 CLAY

902 YO.
BENTONITE. 10
CLAY

TEMP VALUE

St. 5

81.1

SI. IL

65.6

70.4

40.9

53. 3

7.5

40.9

RAN

I

PARAMETER

DE MEAN

.____

CHECKED Y: -DATE:
GA Y: DATE:

STANDARD METHOD OR
DEVIATION REFERENCE SOURCE

- -- RHO-EUI-SA-S0

-- -RHO-BWI-SA-SO

-- - RHO-BUI-BA-EO

-- - RHO-BU1-SA-S0

__ -- ~~RHO-BUI-sA-eo

-- -- RHO-BUI-SA-EO

-- -- ~~RHO-BWt-6A-EO

-- * -- RHO-BWI-6A-SO

-- - RHO-OUI-SA-60

. ..

I.)

)

3,

.)

.)

j

)



II
I

I
WASTE PACKAGE StUSYSTEM: PACKING MATERA
PARAMETER: POROSITY (K) CHECKED Y: _ DATE: g--1

GA BY: DATE: hZ.-2..

ETD DEV METHOD OR REFERENCE CORCE
TEMP

PACKING TECHNIQUE (Ct VALUE RANGEMATERIAL

75X CRU)ID
UASALT. 2X
BENTONITE

75X CRUStHED
BASALT. 25X
BENTONITE

MEAN

PNEUMATIC __ 40 RHO-2UIW-
8A-330P

CARLBON
1904

P , --

) t
InI.

PNEUflATIC - *6 36-43 - - -

)

Ii

i

)

)

)



.1

WASTE PACKACE SUISYSTEI: PACKING MATERIAL
PARAMETER: DIFFUSION COEFFICIENT l*q. mISI CHECKED Y: P . DATE: "- -!9gq

GA Y: J ff DATE: L I.§l! 

I

S

J

I

SPECIES MATERIAL

- COMPACTED BENTONITE

Am Mx-SO

Am 0.11 ACETATE SOLUTION

An Ph t2

AM oo 3G01 HC03-

*Cl- Mx-so SENTONITE

Cl- MX-SO BENTONITE

Co lx-so

F12 MX-SO BENTONITE

NB- MX-60 EENTONITE

5- Mx-so BENTONITE

Hs- ERBSLOH ENTONITE

I Mx-so

t JX CHALCOPYRITE/PYRITE

I IX CINNABAR

I tX PbO

I- 3X-00 BENTONITE

I- "X-ao BENTONITE

I- ERBsLOH ENTONITE

I- EROSLOH BENTONITE

Up x-So

Np t F3(PO4)2

Np 0.5 Fte)

Np 0.SX Fe

Fe Mx-so

Pu "1-SO

or MEX-SO BENTONITE

DEN- TIME
SITY TEW' Id)

- 100-200 -

8.0-- 524

2.0 as

2.0-- 69

2.0 350

2.1 25 17

2.1 2 -

2.0 - 53

2.1 25 -

2.1 25 17

2.125 --

2.1 25 17

8.0- 157

2.0 -- 213

2.0 213

2.0-- 213

2.1 25 17

2.1 25

2.1 25 17

2.1 25 -

I

DIFF.
COEF. ETHOD OR REFERENCE

6.25E-1I -

2. OE-15 CONCENTRATION PROFILE ANAL.

4.0E-1 CONCENTRATION PROFILE ANAL.

4.0E-I5 CONCENTRATION PROFILE ANAL.

2.SE-1S CONCENTRATION ROFILE ANAL.

6.OE-12. CONCENTRATION PROFILE NAL.

3. 1E-13

1. 4E-12

3.6E-12

9. OE-12

t. SE-t4

4. 0E-12

3.2E-14

2. 0E-14

2. &E-14

3. 0E-14

4. OE-12

2. IE-13

1. OE-12

1. 3E-13

2. 2E-13

B. 6E-iS

4. SE-IS

E. OE-15

S. 7E-13

3.2E-IS

t. 8E-12

STEADY-STATE TRANSPORT

CONCENTRATION PROFILE ANAL.

STEADY-STATE TRANSPORT

CONCENTRATION PROFILE ANAL.

STEADY-STATE TRANSPORT

CONCENTRATION PROFILE ANAL.

CONCENTRATION PROFILE ANAL.

CONCENTRATION PROFILE ANAL.

CONCENTRATION PROFILE ANAL.

CONCENTRATION PROFILE ANAL.

CONCENTRATION PROFILE ANAL.

STEADY-STATE TRANSPORT

CONCENTRATION PROFILE ANAL.

STEADY-STAtE TRANSPORT

SOWURCE

NSD-BWI-TI-022 P.1S

TORSTENPLT ET AL.. 1953

TORSTENFELT ET AL. . 1993

TORSTENFELT ET AL.. 1983

TORSTENFELT ET AL.. t993

ERICKSON JACOBSON. 1992

ERICKSON L JACOBSON. 1982

TORSTENFELT ET AL. t983

ERICKSON L JACOBSON. 1992

ERICKSON JACOBSON- 1992

ERICKSON L JACOBSON. 1982

ERICKSON JACOBSON. 992

TORSTENFELT ET AL.. t993

TORSTENFELT T AL. . 1903

TORSTENFELT ET AL.. 913

TORSTENFELT ET AL. 1983

ERICKSON L JACOBSON. 1902

ERtCKSON L JACOBSON. 1992

ERICKSON L JACOBSON. 1982

ERICKSON L JACOBSON. 1992

)

-.3

)

)

)
2.0 -

2.0 --

2.0 --

2.0 --

2.0 --

2.0-

2.0 -

69

212

322

322

76

3t1

50

CONCENTRATION

CONCENTRATION

CONCENTRATION

CONCENTRATION

CONCENTRATION

CO2CENTRATION

CONCENTRATION

PROFILE

PROFILE

PROFILE

PROFILE

PROFILE

PROFILE

PROFILE

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

TORSTENFELT

TORSTENFELT

TORSTENFELT

TORSTENFELT

ET AL..

ET AL..

ET AL..

ET AL..

1903

1963

1993

1993

3983

1993

1993

TORSTENFELT ET AL..

TORSTENFELT ET AL..

TORSTENFELT ET AL.,

j



I

i
i
i

)

Tc

Tc

Tc

Tc

Tc

ic

Th

u

u

u

U

IX PYRITE

Ix OLIVINE

IX Fe3WP0402Ct)

0.5 F)

O.5 Fe

"X-sO

'X-so

600G11 HCO3-

10 1OIL HUWIC ACID

JX Fe3(P04)2(sl

o.a F)

2.0 --

2.0 --

2.0 --

2.0 --

2.0 -

2.0 -

2.0 -

2.0 --

2.0 --

2.0 --

2.0 --

2.0 --

69

70

70

225

70

219

64

62

54

62

63

53

1. 4E-12

1. 4E-12

1. 4E-12

6. 6E-14

3. OE-13

1. 7E-13

4. &E-15

5. SE-13

1. 9E-13

S. 7E-13

2. OE-t3

4. 5E-14

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

CONCENTRATION PROFILE

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

ANAL.

TORSTENFELT CT AL..

TORSTENFELT ET AL..

TOnSTENFELT ET AL..

TORSTENFELT ET AL.,

TORSTENELT ET AL..

TORBTENFELT CT AL..

TORSTENFELT CT AL..

TOR6TENFELT CT AL.6

TORSTENFELT ET AL.,

TORSTENFELT ET AL..

TORSENFELT ET AL..

TORSTENFELT ET AL..

1.903

1993

1913

1983

1903

t993

1993

1983

1993

1983

t983

1983

)

.)

I )

.)



I

I
UASTE PACKAGE SUBSYSTEM: PACKING MATERIAL
PARAMETER: DISTRIBUTION COEFFICIENT foI/1)

;

SPE-
' CIES

Cs

Cs

Cs

CS

CS

CS

Cs

CS

! I

PU

ru

PU

; ''

PU

ru

PU
PU

MATERIAL

SODI U
BENTONITE

SODIUn
CENTONITE

SODIun
NENTONITE

SODIUM
TENTONITE

SODIWI
NENTONITE

SODIUN
JENTONITE

SDIUM
OENTONITE

SODIUM
NENTONITE

SODIUM
TENTONITE

6ODIU
EENTONITE

BASALT

OASALT

OASALT

NASALt

EASALT -

BA6ALT

BASALT

Trll

45

65

465

£65

65

'5

'S

65

'5

'S

co (n)

J. OOE-4

1. OOOE-4

1. OOOE-4

I. OOOE-&

S. 016E-9

1. 015E-9

1. 5SE-10

1. 491E-10

3. 87&E-12

3. 7SE-12

GROUND ATER
EN pH TYPE

o - SIM. GRANDE
RONDE

A - SIN. GRANDE
RONDE

0 - SIM. ORANDE
RONDE

R - SIm. ORANDE
RONDE

O - SIM. ORANDE
RONDE

R - SIN. ORANDE
RONDE

O - SIM. ORANDE
RONDE

R - Sm. CRANDE
RONDE

O - StN. ORANDE
ROIJOE

R - SIN. RANDE
RONDE

- - NASAL?
CROUNDWATER

- - OASALT
OROUJDWATER

- - BASALt
GROUNDWATER

- - EASALt
GR OUNDWATER

- BASALT
GROUNDWATER

-_ -- ASALT
CROUJDIWATER

-- -- BASALT
GROUNDWATER

VALUE RANCE MEAN

- - 1&

- -- 423

- - 206

- - 431

- . - 229

- - 442

- -- 254

- -- 469

- -- 199

- - 974

- - D.,a

- - 1000

- - 13000

- -- 580

- - 592

-- - 312

P

CHECKED Y: -
GA Y:

METHOD OR
ETD MEV REFERENCE

9 MD T AL
1982

__ WOD CT AL
1982

a UOOD Et AL
1992

_ UOO TAL
1982

16 UOOD ET AL
1922

- HOOD ET AL
1992

5 WOOD ET AL
1982

- OOD ET AL
1982

4.0 UOOD ET AL
1982

DATE: 
DATE: 4-2. )

SOURCE

6D-BUI-TI-
072 P. 0 )

SD-UI-Tl-
072 P. 10

8D-BW-TI-
072 P. 10

6D-RWI-TJ-

o7 P. 10

8D-IW-TI-
072 P. 10

8D-WI-Tt-
072 P. 10

60-BWI-TI-
072 P. 10

SD-WI-T 1-
o0a P. 9

66

5. 4

590

3000

26

12

134

JOOD ET AL SD-OWI-TI-
1992 072 P. 9

BATCH CONTACT RHO-DUI-Lb-
47 P. 2

BATCH CONTACT RHO-DWI-L-
47 P. 2

BATCH CONTACT HO-NUI-LD-
47 P. 2

0ATCH CONTACT RHO-BWI-LD-
47 F. 2

BATCH CONTACT RHO-BI-LD-
47 P. 2

NATCH CONTACT RHO-BUI-LD-
47 P. 2

0ATCH CONTACT RPHO-WI-L-
47 P. 2

)

)

)

)



. i

WASTE PACKACE SUBSYSTEM: PACKING MATERIAL
PARAMETER: DISTRIRUTION COEFFICIENT (mlIfg

zFE-
; CIES MATERIAL

.

PU NASALT

PUM BA1ALT

SR SODIUM
8ENTONITE

6R SDIUM
S; EENTDNITE

SR SODIUM
*ENTONITE

SR SODIUM
ENTONITE

SR SODIUM
BENTONITE

SR SODIUM
NENTDNtTE

SR SODIUM
NENTONITE

SR SODIUM
NSOENTONITE

SR BASALT

SR BASALT

SR EASALT

ER BASALT

SR BASALT

R BASALT

TEMP CO En)

£65 5. O0m-5

6 S. 00E-5

65 5. OOOE-7

5 S. OOE-7

£5 5. 000E-9

£5 S. OOOE-9

£5S S OIE-tt

£5 S OItE-II

CR0UND WATER
EN pH TYPE VALUE RANGE MEAN

- - ASAL - - 200
GROUNDWATER

- ASALT - - 89
CROUNIDWATER

0 - SIM. ORANDE - -- 52£
RONDE

R - SIN. RANDE - - 720
ROYDE

0 - SIM. CRANDE - - S0
RONDE

R - 1M. CRANDE - -- 739
RONDE

O -- SI. CRANDE -- - 491
ROIDE

R - SI. CRANDE - - 712
RONDE

0 - SI. RANDE - -- 502
RONDE

R - S1M. RANDE - - 700
RONDE

-- NASALT - - et
CROUNDUATER

- - 0ASALT - - 55
CROUNDWATER

- - OASALT - - 45
CROUNDWATER

--- EASALT - - 69
CROUND WATER

- - NASALT - - 93
CRDUNDWATER

- - NASALT - -- 92
CROUNDWATER

CHECKED Y: 2 DATE: &is99-
GA BY: . DATE: M -A

METHOD OR
STD DV REFERENCE S0URCE

170 BATCH CONTACT RO-WI-LO-
47 P. 2

17 BATCH CONTACT RHO-NWI-LD-
47 P. 2

22 WOOD ET AL BD-lUt-TI-
1992 072 P. 10

- WOOD ET AL SD-NUI-TI-
1982 072 P. 10

41 W LOOD ET AL 6D-2I-TI-
1912 072 P. 10

-- WOOD ET AL. SD-In-T1-
1992 072 P. o

52 WOD ET AL. 6D-OWI-TI-
19E2 072 P. 10

- "OD ET AL. SD-UI-TI-
1992 072 P. 10

14 WOOD ET AL. CD-tW-TI-
1982 072 P. 10

- WOOD T AL ED-NW-TI-
1912 072 P. 10

I BATCH CONTACT RHO-BWI-LD-
47 P. 2

2 BATCH CONTACT RHO-BUI-LD-
47 P. 2

t BATCH CONTACT RHO-OUI-LD-
47 P. 2

0 0ATCH CONTACT RHO-SWI-LD-
47 P. 2

£ BATCH CONTACT RHO-NWI-LD-
47 P. 2

2 NATCH CONTACT RHO-BUI-LD-
47 P. 2

I

I

3

I

)

:1

SR BASALT -- A- BASALT
CROUiDWATER

73 4 BATCH CONTACT RHO-NUI-LO-
47 P. 2



)

WASTE PACKAGE SUSSYSTEM: PACKING MATER KAL
PARAltETER: DISTRIBUTION COEFFICIENT ol/g) CHECKED BY: DATE: &z- 

OA Y: DATE:

SPE-
C E MATERIA tElP CO (")

I

BR EASALT

BR OASALT

U SODIUM
BENTONITE

U SODIUM
EENTONITE

u SODIUM
OENTONITE

U SODIUM
OENttlNIIE

U SODIUM
ENTONITE

U SODIUM
BENTONITE

U 60DIUM
EENTONITE

U SODIUM
BENTONITE

U 0DIU1
OENTONITE

U SODIUM
ENTONITE

65

'5

65

£5

65

65

65

'5

'S

65

3. 592E-7

1. OO6E-4

1. 005E-4

1. 056E-5

1. 05SE-5

1. 547E-6

1. 544E-A

5. 409E-7

S. 434E-7

CROLND WATER
EH pH TYPE

- - NASALT
CROUNIJDWATER

_ _- BASALT
GROUNDWATER

0 - SIM. GRAND
RONDE

R - SIM. CRANDE
RONDE

0 - SIM. GRANDE
RONDE

R -- SI". ORANDE
RONDE

O - SIM. CRANDE
RONDE

R - SIN. RANDE
RONDE

O -- SIM. GRANDE
RONDE

R - SIM. RANDE
RONDE

0 - S. RANDE
RONDE

R - SIN. RANDE
ROHDE

VALUE RANCE HEAN

_ - LU

_ - 41

-- - 119

_71 - 16!

- ~- 24

- ~- 103

- - 429

- ~- 67

- -- 1£?

- ~- 72

- 16

STO DEV

17

5.7

3.6

3

a

3

2

20

3

17

METHOD OR
REFERENCE

OATCH CONTACT

UOOD ET AL.
1992

WOOD ET AL
1982

WOOD T AL.
1982

WOOD ET AL
1982

WOO ET AL.
1992

WOOD ET AL
1992

OOD ET AL
1982

W0OD ET AL.
1992

WOOD ET AL.
I992

1OOD ET AL.
1992

801URCE

RH40BUI-LD-
47 P. 2

RHO-SWI-LD-
47 F. 2

60-EUI-TI-
072 P. 9

6D-BWI-Tl-
072 P. 9

60-BUI -TI-
072 P. 9

6D-D WI-TI-
072 P. 10

6D-OWI -TI-
072 P. 10

SD-OWI-TI-
072 P. 10

072 P. 0

C0-EWI-TI-
072 P. 10

SD-vm-TI-
072 P. 10

S-CWI-TI-
072 P. 10

'I

)

)

)

)

I

i
I

iI
I

,)



. . . . .. t *. .: ... .? .

WASTE PACKAGE SU
PARAMETER: CORRO

MATERIAL

1.52 C. 0.5X
Ma CAST STEEL

1. 23 C. 0.5 
Ha CAST STEEL

1.2S2 Cr. 0.5%
Ho CAST STEEL

1.252 Cr. 0.5
Ho CAST STEEL -

1. 2 Cr. 0. 5X
No CAST STEEL

I -25 C. 0.5X
Ha CAST STEEL

1 25X Cr. 0. 5X
Ho CAST STEEL

1.25 Cr. 0.51
No CAST TEEL

1.252 Cr. 0.5 
Ho CAST STEEL

1.252 Cr. 0.52
ne CAST SEEL

1 5XCr. O. 
Ha CAST STEEL

1020 ROUGHT
STEEL

1020 WROUGHT
STEEL

1020 WROUGHT
STEEL

1020 WROUGHT
STEEL

1020 WROUGHT 5
STEEL

1020 WROUGHT
STEEL

BSYSTEM: CANISTER
S10N RATE imicrameters/Xr) CHECKED Y: DATE: 

GA Y: DATE: .Z (

. . . . , , I. I* EXPOSURE
GROUND WATER TIME

TEMP TYPE .(O$ VALUE

230 ORANDE AONDE I -

150 GRANDE RONDE I -

250 GRANDE RONDE a -

*_ ... 'PARAMETER

'.,
150 CRANDE MONDE

l50 ORANDE RONDE

150 CRANDE RONDE

250 GRANDE RONDE

150 GRANDE RONDE

250 GRANDE RONDE

l50 CRANDE RONDE

250 GYN. GRANDE
RONDE

250 GRANDE RONDE

150 ORANDE RONDE

250 GRANDE RONDE

150 GRANDE RONDE

250 CRANDE RONDE

150 GRANDE RONDE

2 -

42 -

12 -

12. -

37 -

17 -

5-4 -

2 

RANGE EAN

- 19. 

- 2.0

- .. .

- 2 .1I

- U.S

- 2.0

1.2-1.4 1.4

1.4-5.4 3.

-- 3.

- 2.9

--- METHOD OR
ETD DEV REFERENCE

.
_

7.E REFRESHED
AUTOCLAVE

0. REFRESHED
AUTOCLAVE

2.2 REFRESHED
AUTOCLAVE

0. REFRESHED
AUTOCLAVE

2.1 REFRESHED
AUTOCLAVE

0.5 REFRESHED
AUTOCLAVE

0.2 REFRESHED
AUTOCLAVE

1.9 REFRESHED
AUTOCLAVE

0.7 REFRESHED
AUTOCLAVE

0.4 REFRESHED
AUTOCLAVE

- OXIC CRUSHED
BASALT

1. I REFRESHED
AUTOCLAVE. ES
RAD/HR.

14.2 REFRESHED
AUT.OCLAVE

0.2 REFRESHED
AUTOCLAVE

39.3 REFRESHED
AUTOCLAVE

0.7 REFRESHED
AUTOCLAVE

SOURCE

SD-BUI-TI-151 P. 0

SO-EWI-TI-15t P. 10

SD-IUI-TI-5tl P.10

SD-BUI-TI-151 P. O

D-BUI-TI-151 P. 10

SO-EWI-TI-1SI P. 10

8D-UWI-TI-151 P. 10

SD-EWI-TI-1Sl P. 10

E0-CWI-TI-ISI P. 10

SD-BWI-TI-lDI P. 10

RHO-IU-SA-330P

SD-BUI-TI-140 P. 10

6D-BUI-TI-lSI P. O

GD-UWI-TI-1 P 10

SO-BWI-TI-tSI P. 10

6D-EWI-TI-151 P. 10

SO-BWI-TI-lSl P. O

iI
II

i
i

.. . . V

I. . - : . .

C) 

. . . . I

I)

. 0)

.)

3

I)

.

-1

a:'

I >

,.s,...

i.

1.5-s..

7. -10 7 9. I

2

3

3

5

13-38 . 21.7

- 5.5

2. 4-71 24.1

3.0-4.4 3.6

5 7.4-44 20.6 22.0 REFRESHED
AUTOCLAVE



I .I . I ......... . . , .. .. .... .i -_. ;.L .. ... .. ;.;i_:-'I,

'S

I SAgTE PACKAGE SUBSYSTEM: CANISTER
PARAMETER: CORROSION RATE oleremeters/gr)

OROUND ATER
MATERIAL TEMP TYPE

1020 WROUCt4T 250 YN. ORANDE
STEEL MONDE

1020 ROUGHT 150 CRANDE RONDE
STEI£L.

1025 CAST STEEL 250 ORANDE RONDE

tO25 CAST STEEL 250 ORANDE RONDE

1025 CAST STEEL 210 GRANDE ROnDE

1025 CAST STEEL 150 CRANDE RONDE

t02S CAST STEEL 2S0 GRANDE RONDE

1025 CAST STEEL tSO CRANDE RONDE

102! CAST STEEL 2S0 SYIN. ORANDE
RONDE

tO25 CAST STEEL 2S0 ORANDE RONDE

2.5 Cr. Ho 2SO CRANDE RONDE
CAST STEEL

2. 5 Cr. 1% Ho 2S0 CRANDE RODE
CAST STEEL

2-5 Cr. S Ho 1250 GRANDE RONDE
CAST StEEL

2.5S Cr. 1 nO 250 CRANDE RONDE
CAST STEEL

* EXPO
TU1E

(MO

2

E

S&

-b

4

5

8URE
METHOD

i VALUE RANGE HEAN ItD DEV REFERI

_ 3 0_4 - OXIC.
,. 3.0-4.6 4 - MALT

- 7.6-10.7 -- - 3ES RA

.1 REFRES
AUTOCL

-- RAD/HR

7.9 - - - REFaES
AUTOCL
RAD/HR

5.2 0.1 REFRES
AUTOCL

6.6 0.4 REFRE6
AUTOCL

*- a.5-3.0 2.E 0.3 REFREE
AUTOC6

10.3 1.0 REFREI
AUTOCt

- 2S-3. - - OXICOSAMI

. _ _ - 3ES R/

_ _ 6.5 2.3 REFREI
AUTOCI
RAD/HF

-~ - 1. 3 0.9 REFSEI
AUTOCE
RAD/H

- - .l0 5.7 REFREI
AUTOCI
RAD/H

- - 4.1 0 REFRE
AUTOCI
RAD/H

PARAMETER

*)

CHECKED SY, S ATE:
GA BY: I.. ATE: )

OR -
ENCE SOURCE .. ;

CRUSHED RHO-UE-SA-330P

D/HR. RHO-EIU-SA-330P 0 i

N-E D S D I 5 - I 1 0 p 10 (
AVEs 3E3

"ED ID-EWI-TI-140 PF10 . -
AVE. 3ES 0i

M4ED ED-EUI-TI-151 P10

MHED 6D-BUI-TI-tI1 P10
AVE

1HED 6D-BUI-TI-15t P. 10

AVE
WHED ED-BUI-TI-tSI P. 10

AVE

CRUSHED PWH-UW-SA-330P
r )
WIHR. P54O-UW-IA-330P

6HED ED-UI-TI-140 P tO
AVE 3ES
.. 3

SHED 8D-EWI-TI-140 P 10
LAVE. 2ES o-

SHED 6D-BWI-TI-t40 P 10 J
LAVE. 3E5Rt.

SHED SD-BUI-TI-140 P. 10
LAVE. 3ES
R.

I

I

2

I 2. 5 Cr. 1X Ho 250 RANDE RONDE
CAST STEEL

10 3.3 REFRESHED
AUTOCLAVE. 3E5
RAD/HR.

SD-BUI-TI-140 P 10
-



r

. . . . . . I . I . I . * . , . .

NASTE PACKAGE SUBSYSTEM: CANISTER
PARAMETER: CRROSION RATE (creaeters/Vr1 CHECKED iY: DATE: n i 

GA V: DATE: *) I

MATERIAL

1 2.5 C. 1S K
CAST STEEL

2.5X Cr. tX Ka
CAST STEEL

)

2.5% Cp. t c
CAST STEEL

) 2.5X Cr. * Mo
CAST STEEL

2.51 Cr. tX ha
CAST STEEL

2 2.5x Cr. lX to
CAST STEEL

2.51 Cr. I o
CAST STEEL

2.5 Cr. I o
CAST STEEL

2.51 Cr 1 Mo
CAST STEEL

2.5X Cr. * Mo
CAST STEEL

2 Z.5 Cr. 1nio
CAST STEEL

2.5 Cr. tX Ho
CAST STEEL

2.51 Cr 1 o
CAST STEEL

2.S5 Cr. X o
CAST STEEL

2.5X Cr I o
CA6T STEEL

G ROUND ATER
TEP TYPE

250 GRANDE RONDE

2S0 ORANDE RONDE

250 GRANDE ROMES

250 GRANDE RONDE

110 GRANDE RONDE

250 GRANDE RONDE

150 GRANDE RONDE

250 GRANDE RONDE

150 GRANDE RONDE

250 GRANDE RONDE

150 GRANDE RONDE

250 GRANDE RONDE

150 GRANDE RONDE

250 SYN. GRANDE
QONDE

250 CRANDE AONDE

EXPOSURE r- _- - PARAMETER

(910 VALUE RANGE MEAN

It a.3 _ _

12 2.E - _

13 a.0 -- -

I

I

3

3

6

l

12

12

17

17

5-6

_ - 14.5

2.3 _ --

- _ 3.9

_ - 1.7

_ _ 2.2

_ - 1.9

- 1.2-2.3 1.2

- 2.8-3.3 3.1

_ -. 16.a

_ - D.6

- - METHOD OR
STD DEV REFERENCE

- REFRESHED
AUTOCLAVE. 3ES

AD/Mk.

- REFRESHED
AUTOCLAVE. SE5
RAD/HR.

- - * -REFRESHED
AUTOCLAVE. 3E5
RAD/Mh.

0.7 REFRESHED
AUTOCLAVE

- REFRESHED
AUTOCLAVE

0.4 REFRESHED
AUTOCLAVE

0.4 REFRESHED
AUTOCLAVE

0.9 REFRESHED
AUTOCLAVE

0.9 REFRESHED
AUTOCLAVE

0.1 REFRESHED
AUTOCLAVE

0.3 REFRESHED
AUTOCLAVE

4.9 REFRESHED
AUTOCLAVE

o REFRESHED
AUTOCLAVE

- OXIC. CRUSHED
EASALT

-- 3E5 RAD/HR.

SOURCE

-BUII-TI-140 P. 10

SD-DUI-TI-140 P.10

SD-BUI-TI-140 P. 10

6D-BUI-TI-t<O P.tO

SD-BUI-TI-151 P. 10

ED-BUI-TI-151 P.10

ED-BUI-T-t-5t P.10

SD-EUI-Tt-151 P.10

8D-GWI-TI-151 P.10

SO-IUI-TI-151 P. 10

8D-BUI-TI-151 P.10

8D-EWI-TI-151 P.10

*D-EWI-TI-15t P.tO

RHO-CW-SA-330P

RHO-CW-6A-334P

;. 0. . .I

I)

.)

1.5-2.0

4.1-4.6

90-10 200 SYN. GRANDE
CUPRONICKEL RONDE

S - - 0.93 0.05 NOXIC PH 9. 7 RHO-lW-A-30oP



r

I..
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WASTE PACKAGE SUDSY&TEM: CANISTER
PARAMETER: CORROSION RATE (micrometersi/r)

ATERIAL

All! 1004

AISI 1006

AlSI 1004

All! 1020

AlSI 1020

All! 1020

All! 1020

AISI 1020

AlSI 1020

ASI 1020

A181 t020 CAST
6TEEL

Al!S 1020
WROUOT STEEL

AIlI 1025

All! 1025

GROUND ATER
TEMP TYPE

250 GRANDE RONDE

150 ORANDE RONDE

250 GYN. GRANDE
RONDE

250 GRANDE RONDE

200 ORANDE RONDE

150 CRANDE RONDE

250 GRANDE RONDE

100 CRANDE RONDE

250 CRANDE RONDE

250 GYN. RANDE
RONDE

200 YN. GRANDE
RONDE

200 6YN. GRANDE
RONDE

250 GRANDE RONDE

150 GRANDE RONDE

EXPOSURE
TIME -

(HO) VAZL

0. 5 -

0.5 -

0. 5-1-

0.5 -

0.5 -

0. -

1.0 -

* 1.0 -

* 1.5 -

0. 5-1-

S -

S -

0.5 -

0.5 -

UE RANGE EAN

PARAMETER

9.4-13.9

I1.1-13.9

10.7-1S

10.2-11.9

10. 9-14

&.9-9. &

44. 7-47. 4

5.5-4.4

10.1-15.3

10.9-12.2

19.6

11.4

II.. 

13.1

11

12.5

B. I

&&. 
44. 
£.0

S. 

1. 1

1.4

13.3

11.4

STD DEV

2.2. 

1.4

2.2

1.4

0.9

1.5

b. 0

1.4

0.5

0.3

0.04

0.04

2.3

0.7

CHECKE O i : D#ATE: &Y3 ' ; fy
QCA SY: DATE: ,-, 

METHOD OR .0 
REFERENCE 80URCE

REFRESHED O ID-UIl-TI-1S9 P.8 0 r
AUTOCLAVE .'*

REFREIHED SD-El-TI-109 P.8 
AUTOCLAVE

PACKED IN 75 RHO-EUW-A-330P Q rCRUSHED ) 

BASALT. 25-
LENTONITE.
ANOXIC. P 9.75 .

REFRESHED ID-UWI-TI-Isq P. U
AUTOCLAVE

REFRESHED U0-BI-TI-1S P. o .
AUTOCLAVE

REFRESHED lD-IW2-TI-159 P. a
AUTOCLAVE

REFRESHED 6D-EUI-TI-159 P. U
AUTOCLAVE

REFRESHED SA-UUI-TI-159 P. )
AUTOCLAVE

REFRESHED 6D-SWI-TI-159 P.S )
AUTOCLAVE

PACKED IN 75X RHO-I U-SA-330P )CRUSHED

BASALT. 25X
LENTONITE.
ANOXIC. PH 9.75

ANOXIC PH 9.75 RHO-CU-SA-330P

ANOXIC PH 9.75 RHO-EU-6A-330P

REFRESHED ED-II-TI-159 P.
AUTOCLAVE

REFRESHED GD-BWI-TI-159 P.
AUTOCLAVE



WASTE PACKACE SUBSYSTEM: CANISTER
PARAMETER: CORRO9ION RATE flicromstershjrl

.J

)

MATERIAL

AISI 1025

CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

EXP
CROUND WATER TIM

TEMP TYPE gm

2S0 GYN. GRANDE 0.5
RONDE

2S0 GRANDE RONDE I

250 GRANDE RONDE 3

250 GRANDE RONDE 5

230 GRANDE RONDE A

250 GRANDE RONDE 10

250 GRANDE RONDE it

250 GRANDE RONDE 13

250 GRANDE RONDE I

150 GRANDE RNDE I

2S0 GRANDE RONDE 3

OSURE
E 
0) VALUE

-I-

PARAMETER

RANGE MEAN

_ 13. U I

_ _ 13.0

. . . .. .~~q. 

_ - 19.9

_ _ 1 i0. 

- - 9.4

.. - . . ..- _ . . a.. .. .._... - _ Z 

CHECKED IF: DATE: DAT- .
GA ..R...: .. A..T.... .. _ATE: _ _ _

METHOD OR
STU DEV REFERENCE EORnCE . i

2.3 PACKED IN 75 RHO-EW-SA-330P
CRUS1ED
ESALT. 2S -2
LENTONITE.
ANOXIC. PH -

t.4 REFRESHED 6D-EUI-TI-140 P. 10
AUTOCLAVE. 3E5 -
PAD/MN.

14. 4 REFRESHED ED-IWI-TI-140 P. 10
AUTOCLAVE. 3E5 - . - - .

RAD/HR.

1.3 REFRESHED - UD-BUI-TI-140 P.10 - .
AUTOCLAVE. 3E5 
RAD/HR.

J. q u u u w 5,5 5 q .rn e.Iu2 s n

IE
J. 

.4

9. 

9.7

_ 2.4

0.0

.2

1.4

2.3

0.4

1.5

I{fkr~b rom
AUTOCLAVE. 3E5
HAD/HR.

REFRESHED
AUTOCLAVE. 3E5
RAD/HR.

REFRESHED
AUTOCLAVE. 3E5
RAD/HR.

REFRESHED
AUTOCLAVE. 3E5
PAD/HR.

REFRESHED
AUTOCLAVE

REFRESHED
AUTOCLAVE

REFRESHED
AUTOCLAVE

REFRESHED
AUTOCLAVE

REFRESHED
AUTOCLAVE

am-oWs-I -a . -

6D-BUI-TI-140 P. 10

SD-EWI-TI-140 P.tO

8D-BWI-TI-140 P.10

SD-BWI-TI-151 P.10

6D-BI*-TI-151 P.10

SD-BUI-TI-151 P.tO

ED-BUI-TI-151 P.10

SD-8WI-TI-1SI P.10

150 GRANDE

250 GRANDE

RONDE

RONDE

3 - 3. -43

5.9
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IWASTE PACKAOE SUBSYSTE1: CANtlSTER
PARAMETER: CORROSION RATE (licroeters/gr)

I-
, j. . .
i . .. -.

j :!-
,.- -j ,

VA 1..
t .- %.,t , ..V ! ; , ,
4; . -

..- I

MATERIAL

- CAST DUCTILE
IRON

) CAST. DUCTILE
IRON

-) CAST DUCTILE
IRON

I CAST DUCTILE
IRON

CAST DUCTILE
IRON

CAST DUCTILE
IRON

) CAST DUCTILE
IRON

E lRITE 26-1

GROUND ATER
TEMP TYPE

150 RANDE RONDE

I50 GRANDE RONDE

150 GRANDE RONDE

S30 GRANDE RONDE

150 RANDE RONDE

30 GYN. CRANDE
RONDE

250 RANDE RONDE

250 12 U CI
DEOXYGENATED,
IOMO/L H28

250 CRANDE RONDE

150 GRANDE RONDE

200 GYN. CRANDE
RONDE

250 SYN. RANDE
RONDE

250 IX NaCl
DEOXYCENATED.
IO0O/L H28

250 IX NaCI
VEOXYCENATED
IOMO/L N28

EXPOSURE
TIlE

(MO VALUE

PARAMETER

RANCE wEAN

12

12

£7

17

5-&

- 2.5-3.1

- 3.6-3.9

- . 4.E-6.9

- 9.1-9.6

2. &

2.7

3.7

5.0

7.4

CHECKED Y: DATE:

ETHOD OR
ITD DEV REFERENCE SOURCE : VL -.

0 REFRESHED 6D-UWI-TI-ISI P.10 Q t #8

AUTOCLAVE . -;

0. 3 REFRESHED 6D-EWI-T-ISI P.10 .* :. *
AUTOCLAVE

0.A1 REFRESHED D-WI-TI-131 P. 10
AUTOCLAVE

1. REFRESHED 6D-IWI-TI-151 P.10
AUTOCLAVE .-

6.5 REFRESHED CD-EWI-TI-tSt P. 10
AUTOCLAVE

-- OXIC. CRUSHED RHO-DU-6A-330P
ASALT

-- 3E5 AD/HR. RHO-31-SA-330P

- AUTOCLAVE RHO-lUI-ST-7 )- IS

I

Fs9CrIto

i Fe9CrIo

Fe9Crlo

Fo9CrlI~

1.0 -

.1.0 -

5-

0. 5-1-

1.7-2.0 1.9

2.4-3.2 2.9

- 0.93

- 1.9

0.2

0. 4

0.05

0.2

REFRESHED
AUTOCLAVE

REFRESHED
AUTOCLAVE

ANOXIC H .73

PACKED IN 752
CRUSHED
BASALT. 252
LENTONITE.
ANOXIC. PH 9.75

AUTOCLAVE

6D-8WI-TI-159 P.E

SD-EI-TI-IS9 P.B

RHO-EW-6A-330W

RHO-BW-8A-330P

RHO-BUI-8T-7

RHO-EUI-6T-7

.)

)j

-j
HASTELLOY C-276

INCOLOY 125

- 38

- 5 AUTOCLAVE

-1



I

I

WASTE PACKACE EUUSYSTEM: CANISTER
PARAMETER: CORROSION RATE (micrometers/Vr)

EXP06URE P FARAMETER
GROUND ATER TIME

"ATERIAL TENP TYPE M0) VALUE SAMCE MEAN

INCONEL A00 250 IX NaCI - 234 - -
OEOXYCEATED.
IOMO/L K28

INCCNEL 25 250 11 MACI -
STE-LDEOXYCENATED.

1MOC/L H29

LOW-CARBON 2S0 IS NaCI C -- 17 -
STEEL DEOXYCENATEO.

IOMOXL H26 

CUPRO14ICKEL -

TITANIUM 250 IX Hatl - O 
LEOY1ENATED 

) t~~~~COOXL H8

ZIRCALOY 2 250 1x U CI - 2.5 - -
DEOXYGENATED.
IOMQ/L 1128

i)

CHECKED Y: D ATE: L 5
CA Y: DATE: IJ

ETHOD OR 
ETD DEV REFERENCE SOURCE - ;

- AUTOCLAVE RHO-BW1-ST-7

AUTOCLAVE 3140-UUi-IT-7

- ~ANOXIC RM4-aw-SA-309AP

- AUTOCLAVE RHO-EWI-ST-7 

- AUTOCLAVE RHO-EW -ST-V C;)

.)

t)

I

I

i
ii

I

I



)

UASTE PACKAGE UDSYSTE: CANISTER
PARAMETER: CORROSION RATE wt. change. g/eq decestgro

...4

CHECKED Y: C *ATE: D -ul4

GA Y: DATE: ".- - 2 / a

. ,

:: ',.
! .

i -

i,.:-

f,

t I.
C: .

MATERIAL

CUPRONICKEL
90/10

FERALLIUM 23-5

FERALLIU 25-5

HASTELLOY C-27&

HAStELLOY a

HASTELLOY C

INCANEL 825

INCONEL 00

INCONEL 625

TITANIUM GRADE
12

TITANIUM RADE
12

G OROUND MATER
TEMP TYPE

2S0 SYN. GRANDE
RONDE

250 SYN. ORANDE
RONDE ---

250 SYN. RANDE
RONDE

250 SYN. CRANDE
RONDE

20 YN. CRANDE
RONDE

250 SYN. RANDE
RONDE

250 6YN. CRANDE
RONDE

250 SYN. GRANDE
RONDE

250 SYN. CRANDE
RONDE

250 SYN. CRANDE
RONDE

250 SYN. CRANDE
RONDE

EXPOSURE . PARAMETER -
TIME --- -- METHOD aR

(MO) VALUE RANCE iEtW STD DEV REFERENCE

2 -14 - -- - AUTOCLAVE.
OXYGEN-

- - - -- -CONTROLLED

2 -44 - - AUTOCLAVE.
- - * OXYGEN-

CONTROLLED

2 -45 AUTOCLAVE.
OXYOEN-
CONTROLLED

2 -A.3 - - - UTOCLAVE.
OXYGEN-
CONTROLLED

2 -3.0 - - AUTOCLAVE.
OXYGEN-
CONTROLLED

2 -4.0 - -- - AUTOCLAVE.
OXYGEN-
CONTROLLEU

2 -4. - - - AUTOCLAVE.
OXYGEN-
CONTROLLED

*2 -2.1 - - - AUTOCLAVE.
OXYGEN-
CONTROLLED

2 -4.3 - AUTOCLAVE#
OXYGEN-
CONTROLLED

2 -1.6 - - - AUTOCLAVE.
OXYCEN-
CONTROLLED

2 -3.2 - - - AUTOCLAVE.
OXYGEN-
CONTROLLED

SOUR1-CE

RHO-U wI-ST-IS

RHO-IwlI-ST-15

NHO-UWI-ST-15

RHO-UWI-ST-15

RO-I WI-ST-ts

RHO-IwI-ST-1S

RHO-IUI-BT-1U

RIIO-UUIST-15

4*0-U WI-ST-1S

RHO-su-ST-lU

RHO-oPU-ST-Is

* - , . . @ Wq~4:

* , , F ,@g )

.~~~~C , ....... .. .. .. 

._ )D 

_ . .. ___ . . _ . i 
.,) 

) i

,. .i*

TITANIUM GRADE 20 SYN. RANDE
2 RONDE

2 +4.6 - - AUTOCLAVE.
OXYGEN-
CONTROLLED

RHO-EWI-ST-1

J -

-1



* )

IASTE PACKAGE SUSSYSTEM: CANISTER
PARAMETER: CORROSION RATE (t. change, gleq decmeoter)

EXPOSURE PARAMETER
GROUNO WATER TIME

MATERIAL TEV TYPE (M10 VALUE RANCE MEAN

TITANIUM GRADE 20 YN. GRANDE 2 0.0 --
2 RaNDE

ZIRCALOY 4 230 SYN. GRANDE 2 +4.3 -
RONDE -

-

)

*I

CHECKED Y: DAP . --

GA Y: . ^ DATE: an.8.Y M'/

- TEtHOD OR
GTO DV REFERENCE . SOURCE J .

-- AUTOCLAVE. RHO-Bti-t-lS *0
OXYOEN- _ , i

--CONTROLLED -.

- AUTOCLAVE. RNO-UI-T-18 . , : -0'
-OXYGEN- _, - Ii:.

CONTROLLED a jT~

CONIRD ~~~~~~....o ''4>.

()

3

-)

-)



)

;:: .

t1"

t-4

WASTE PACKAGE UBSYSTEM: CANISTER
PARAMETER: THERMAL CONDUCTIVITY (/ d. )

TEMP
MATERIAL (CI VALL

ALUMINUM 20 229.

ALUMINUM 100 229.

A ALUINUM 300 229.

MILD STEEL 20 42.9

MILD STEEL 100 42.S

ILD STEEL 300 39.C

STAINLESS 20 4. 7
STEEL 304

STAINLESS 100 5.1
STEEL 304

STAINLESS 300 6.0
STEEL 304

TITANIUM 20 17.8

TITANIUM 100 21.1

TITANIUM 300 19.7

E

0

0

0

RANOE MEAN STO DEV

CHECKED Y: z DATE:
GA Y: DATE: & .3 ;

METHOD O REFERENCE SOURCE

RmO-UUI-ST-IU . -

RHO-BuI-ST-t6
, . . . , .- .. a 

R)-UUI-6T-12 * .

- * RHo-sUi-ST-1U , ,,.-

RHC-BUI-GT-1-

- R1O-9WI-UT-S*
RHIO-BWI-ST-IU- 

) 

RHO-II-ST-1A

1)
I
I
I

RHO-WI-ST-1

R-BUI-ST-18

RHO-U WI-ET-tD

)

)i

i



)V..

f

r

t,.

1

CHECKED Y: . DATE.-5 i 1--
OA Y: DATE: . -)

WASTE PACKACE SUISYSTEM: CANISTER
PARAMETER: GEOMETRY DIMENSIONS ( )

MATERIAL

COMMERCIAL
HIGH-LEVEL
WASTE

COMMERCIAL
HIGH-LEVEL
WASTE IN
CLASS
OVERPACK

DEFENSE HIGH-
LEVEL WASTE

PUR SPENT
FUEL OVERPACK

GEOMETRY DIMENSION "

CYLINDRICAL 0. 305 NT DIA.
0.0095 ALL
THICKNESS. 3.0
LONG

CYLINDRICAL 0.350 INT DIA.
0.053 ALL

.- --- THICKNESS..
0.086 HEAD
THICKNESS, 3.25
LONG

CYLINDRICAL 0.41 NT DIA.
0.0095 ALL
THICKNESS. 3. 0
LOWG

CYLINDRICAL 0. 305 INT DIA,
0.05 WALL
THICKNESS,
0.06 AEAD
THICKNES6. 4.05
LON

CYLINDRICAL 0.305 INT IA.
0.0095 WALL
THICKNESS. 4.62
LONG

CYLINDRICAL 0.305 INT DIA.
0. 0095 WALL
THICKNESS. 4.32
LONG.

60URCE

RHO-UW-SA-254P

RHD-EU-SA-254P

RIl BW-8A-254P

RHO-BU-SA-254P

RHO-U-SA-254P

REMARKS *

3.45 PITCH WITHIN OREHOLE. LOADED . 2.4 T ;-

4.25. PITCH WITHIN OREHOLE. LOADED T. 4. 17 T °;
, -- _, * , t)

SPENT FUEL
ELEMENTS WR

SPENT FUEL
ELEMENTS PUR

RHO-W-SA-254P

j

)

)

I



. . . . - 1. ... ..

WASTE PACKAGE SUBSYSTEM WASTE FOR"
PARAMETER: DECAY HEAT (w) C

I
CHECKED Y:

GA Y:_stf -
DATE: q -
DATE: - :)

MATERIAL

CANISTER OF
SPENT UEL

CANISTER OF
SPENT FUEL

CANISTER OF
SPENT FUEL

CANISTER FUR
SPENT FUEL

CANISTER FWR
SPENT FUEL

CANISTER FUR
SPENT FUEL

CANISTER puR
SPENT FUEL

CANISTER PUR
SPENT FUEL

CANISTER PWR
SPENT FUEL

CANISTER PUR
SPENT FUEL

CANISTER FUR
SPENT FUEL

COMMERCIAL Hl-
LEVEL WASTE

Hl-LEVEL WASTE
PW-4 IN
8OROILICATE
CLASS 72-68

DECAY HEAT FACTOR

YEARS WATTS SOURCE

Io 400/CANISTER RHO-EI-ST-7

20 400/CANISTER RHO-EWI-ST-7

50 200/CANISTER RHO-EUI-ST-7

I IE4/CANISTER RHO-EWI-6T-7 P.2-211

10 700/CANISTER RHO-EI-6T-7 P. 2-211

100 200/CANISTER RHO-BUI-ST-7 P. 2-211

1000 30/CANISTER RHO-BUI-ST-7 P. 2-211

t 7E4/CANISTER RHO-BUI-ST-7 P.2-211

10. 4000/CANISTER RHO-BUI-BT-7 P. 2-211

100 300/CANISTER RHO-8UI-ST-7 P. 2-211

1000 9/CANISTER RHO-8WI-6T-7 F. 2-211

-. 2210 RHO-8U-SA-254P

0.4 290/LITER RHO-BI-6T-7

REMARKS

CONTAINING EITHER FuR ASSEMBLY OR 3 UR ASSEMBLIES

CONTAINING EITHER I FUR ASSEMBLY OR 3 UR ASSEMBLIES

CONTAININO EITHER I PUR ASSEMBLY OR 3 WR ASSEMBLIES

CONTAINING GNE FUR ASSEMBLY

CONTAINING OE FUR ASSEMBLY

CONTAINING ONE FUR ASSEMBLY

CONTAINING GM FUR ASSEMBLY

HI- EL WASTE CONTAINER CONTAINING 2.5 TU

HICH-LEVEL WASTE CONTAINER CONTAINING 2.5 TU

HIGH-LEVEL WASTE CONTAINER CONTAINING 2. 5 MTU

HIGH-LEVEL WASTE CONTAINER CONTAINING 2.5 MTU

INITIAL HEAT LOAD oF ONE WASTE PACKAGE

.

.)

)

.2

)

I
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WASTE PACKACE SUBSYSTEM: WASTE FORM
PARAMETER: DECAY HEAT (w)

MATERIAL

- HI-LEVEL WASTE
FW-46 IN
SOROSILICATE
CLASS 72-69

HI-LEVEL WASTE
* PW-46 IN

EOROSILICATE
CLASS ;2-65

HI-LEVEL WASTE
PW-46 IN
BOQOSILICATE
CLASS 72-68

HI-LEVEL WASTE
PU-46 IN
NOROSILICATE
CLASS 72-68

HI-LEVEL WASTE
PW-46 IN

OGROSILICATE
CLASS 72-68

Hl-LEVEL WASTE
PW-46 IN
BOROSILICATE
CLASS 72-68

HI-LEVEL WASTE
PU-4 IN
BOROSILICATE
CLASS 72-68

DECAY HEAT FACTOR

YEARS WATTS

I SO/LITER

2 77fLITER

3 48/LITER

4 33/LITER

S 26/LITER

6 22/LITER

7 I9/LITER

SOURCE

RHO-BUI-ST-7

RHO-BWI-ST-7

RHO-EWI-ST-7

RHO-BUI-ST-7

RHO-UWI-ST-7

RHO-SWI-ST-7

RH-BWI-ST-7

CHECKED BY: SP _ DATE: M S6 
GA Y V : DATE: 0 ;V-fz 

REMARKS $ 

... . . _. ._ , .. ._.,_ . _. . _. 

__ , , t: 1t:~~~~~~~~~

i

I

i

)

.)

)

-J

I



WASTE PACKAGE SUBSYSTEM: ASTE FORM
PARAMETER: DECAY HEAT 4m) 

REMARKS

aI

MATERIAL

I HI-LEVEL HASTE
P-46 IN
IlOnOSILICATE
G CLASS 72-68

HI-LEVEL HASTE
P-4 IN
BOROSILICATE
CLASS 72-68

HI-LEVEL WASTE
PW-4 IN

I IGROSILICATE
CLASS 72-68

PWR SPENT FUEL

DECAY HEAT FACTOR

YEARS ATTS SOURCE

S 16/LITER RHO-RWI-6T-7

- "' -15.3/LITER RHO-EWI-ST-7

10 I5. O/LITER RHO-UUI-ST-7

CHECKED BY: DATE:
GA Y: DATE: 7I

' !

- 1650 RHO-ENW-A-254P INITIAL EAT LOAD OF ONE HASTE PACKAGE
I 

)

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I j

I * 

i .I,



WASTE PACKAGE SUBSYSTEM: WASTE FORM
Radionuclide Solubility

Abbreviations

Materials

SF - Spent fuel
SSF - Simulated spent fuel

CHLW - Simulated commercial high-level waste in borosilicate glass
DHLW Simulated defense high-level waste in borosilicate glass

HLW = High-level waste in borosilicate glass
SHLW =Simulated high-level waste in borosilicate glass

SC = Supercalcine
BG = Borosilicate glass

GRB = Grande Ronde basalt

Groundwater types

GR = Grande Ronde
DW = Distilled water

Sim. GR a Simulated Grande Ronde

Methods

PSU - Pennsylvania State University (water:rock 20:1)
PNL Pacific Northwest Laboratories (water:rock 1:1)

Others

ND Not determined



. -†-i : 
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WASTE PACKAGE SUBSYSTEM
PARAMETER: RADIONUCLIDE SOLUILITY (n

SPECIES MATERIAL TE1P EH pH

Ac _ - __ _

Al 6SF + ORD 300 -- --

Al sO + ORD 300

Am - - 7

An EASALT. 60 0 --
XENTONITEL
ZEOLITE

Am BASALT. 60 R -
*ENTONITE.
ZEOLITE

A. An OXIDES - R NEAR 7

AmlOH13 - - R -

E CSF + RB 300

I + CR 300

a HLU 300 --

a CLASS 300

TEST
DURATION ROUND ATER

(MO) TYPE VALUE RANGE

- E-8 - E-&

- SYNTHETIC

- SYNTHETIC

St" .O.R_ .

- SIMn.C

7- _I.S
Sim OR

- SYNTHETIC

- SYNTHETIC

4 DU

I DW

CHECKED Y: . C1TE -
GA Y: DATE: - - I

2. 2E-4

I. SE-4

7. &E-12

2 Er9 - S5.E-
7

-- ict-i - -

-- IC-I1 - IE-9

METHOD OR
REFERENCE SOURCE

- 6D-OUI-DP-00I

- . RHDHBW-6A-2S3P- -

-- *HO-6W-SA-253P 0

RHO-OUI-8A-142 )

-- . SD-vWI-vP-OOC01

BATCH SD-OI-TI-15 --.
EOUILIBRIUM P.54 )

BATCH SD-WI-TI-15S
tGUILIBRIUM P.54

-- RHO-OWI-SA-125A

-- RHO-OU-6A-192P )

- WRH-OU-SA-253P

- RHo-Bw-sA-253P

-_ 0RHO-SWI-ST-7 )

SMITH ET RHO-GUI-SA-100
AL. 950 PSU )

SMITH ET RHO-BI-SA-I00

t

I

IC-ti

IE-IO

NO

0. s

0.11

7. 4E-3

a

I
j

CLASS +
BASALT

CLASS

CLASS 
BASALT

CSF

300 R - t Du

300 -- I DW

300 a -- I DU

100 -- - - OR

S IE-3 -

9. 2E-3 --

S. 4E-4 -

1. 3E-6 __

AL. 19B0 PSU

SMITH ET
AL. 980 PNL

SMITH ET
AL. 190 P.e

)
RHC-DWI-SA-100

RHD-0WI-6A-100

SD-EWI-TI-141.
p. 143

.)

la

) J

)

I



WASTE PACKAQE OUSYSTEH
PflAtRETER: RAOONUCLI£ NOLUILITY (1)

i .).1

.5

SPEC *E9

a

ea

Ra

so

aBa

ea

Ba

Ba

Oa

Ha

MATERIAL TEMP pH

Se 200 -_

3F 4 ASALT 100 - -

F 4 BASALT 200 - -

W + BASALT -_

CLUe 100---

CHUE 200

CHLW 300 --

CHLU4 to00 --
BASALT

CIU + 200 - --
BASALT

CHLU . 300 _
BASALT

DI + 4 90
BASALT

a" + 150 -
BASALT

HL 300 -

SC 300 ---

TEST
DURATION ORMU1WO UATER

(MO) TYPE

OR

_ OR

_ OR

9R

- OR

OR

OR

OR

OR

_ OR

- OR

4 o2

1.5 DW

VALUE

Q. 7E-7

2. 2-7

.. .t-?

9. 2E-7

2. 2£-?

t. 3E-6

3. 4E-6

3 tE-7

4. 4E-7

2. 7E-7

n. 7E-S

7. 3E-6

4. 4ff-s

C1EC )~EiE 3Y ~ ...gP DTE- -OA BY. DATE: 7C .)

M£teH OR
RAI0 REFR1c SU8CE .

- SD-NI-TI-141. .3
P. 143

. . . . .. .. .. .43

_ Eo~S -o4U-TI-141 .

P. 243
- ~S U BII-T I-t qg. P. 143 

- S0-OWt-TI-14t -,
P. 143

- PD-PWI-TI-141,
P. 143

-- -- SD-oWI-TI-141. )
P. 143

-- 9D-B1Ut-TI-141. 
P. 143~ - SO-SWZ-11-14t .

P. 243

- . SD-3t41-TI-141.
P. 143

- sD-BWI-TI-141. )
P. 143

- ~SO-OWI-TI-141.)
P. 143

- SO-8VI-TI-141.

P. 243

- RHGO-WI-ST-7

- RHO-RWI-ST-7

j



WASTE PACKAGE SUBSYSTEM
PARAMETER: RADIONUCLIDE SOLUILITY (nC CHECKGA Y: -DATE: S .2q-Kg

GA Y: OAtE: J 7 9 > 

SPEC IE6

C C'

Ca

Ca

) Cd

CI

Ca

Ca

Cs

Cs

C a

MATERIAL

6SF + CR1

BC + CAB

TEST
DURATION CROUND WATER

TEMP EH pH (HO TYPE VALUE RANGE

-- E - E-3

4.7E-S -

METHOD OR
REFERENCE

300 -

300 -- -

- SYNTHETIC

- SYNTHETIC 4. 2E-6

SSF ORB 300 -- -

s0 + CRB 30 - --

SF + CRB 200 -- 7.5

SHLU 200 -- 7.5

- SYNTHETIC

- SYNTHETIC

4.SE-3

S. 7E-3

E-9 - E-7

C- - -.

.1000 MAS CR

1000 HS CR

2. 3E-4

t.SZE-4 -

- E-4 - E-2

1.2E-4 -

BO;URCE

SD-swI-DP-OO0

RHO-BU-SA-253P

RHO-BW-SA-253P

SD-BWI-DP-OOt

RHC-BW-SA-253P

RHO-RW-6A-253P

6D-UWI-DP-001

RHO-IU-SA-330P

RHO-E W-6A-330P

6D-UWI-DP-001

RHO- W-SA-330P

RHO-BWI-ST-7

RHO-DUI-6T-7

RHO-BUI-ST-7

RHO-8UI-SA-100

RHO-RUI-SA-100

UHC-BWI-SA-100

RHO-WI-SA-100

.)

f

I -

.I .

i

ij
'

) 

i

II

I

Cs
Cs

Cs

Cs

Cs

C,

Cs

Cs

6HLU + CRB 200 -- 7.5

SSF 300 -- -

ILU 300 --

SC 300 - -

SC 300 - -

SC + ASALT 300 R --

1000 HR CR

2 DU

4 VW

1.5 DW

4 DW

2. IE-3

t. E-3

t. 9E-4

.9E-4

4 DW l.SE-S _

SMITH ET
AL. 980

SMITH ET
AL. 980

SMITH ET
AL. 1980

SMITH ET
AL. 1980

)

)EC 200 -- -- 4 DU 7. SE-S --

-3
6C + BASALT 200 R - 4 Du 7. 5E-S -

)
Cs

i Cs

CLASS

CLASS 
DASALT

CLASS

300 - - I IDW 1. IE-4 _

300 R - DU t.5E-4

SMITH ET RHO-UwI-EA-100
AL. 1980 SU

SMITH ET RHO-EWI-SA-100
AL. 198 PU

SMITH ET RHO-UI-SA-100
AL. 1980 PNL

J

J
Cs 300 ---- I DW 4. 5E-S

I



WASTE PACKAGE SUBSYSTEM
PARAMETER: RADIONUCLIDE SOLUBILITY (H)

1. , - ..- . .. . L -

.)
CHECKED BY: DATE: - -

GA MY: rA DATE: -J.-' ?*I

I

SPECIES

'I Cs

) C

I Cs

Cs

Cs

I Cl

) Cs

Cs

I Co

Cs

Co

! : Co

I Eul

MATERIAL TEW EN pH

GLASS 300 R -
BASALT

SSF 300 --

CSF F ASALT 300 A --

3SF 200 -^ -

SSF + BASALT 200 R -

6SF oo __ _

SSF + BASALT 100 - -

6SF + BASALT 200 - -

SF + DABALT 300 --

CHLW 200 --

CHL + oo_
DASALT

CHLU + 200
BASALT

TEST
DURATION CROUND ATER

IMOI TYPE

I Du4
- . w .

- SDW

t- DU

- VW4

-- OR

- OR

-- CR

- OR

VALUE

3. OE-7

2. IE-3

0

2. 7E-3

2. 3E-5

3. E-7

3. 65-4

2. 3E-4

3. SE-4

1. SE-4

RANCE
METHOD OR
REFERENCE SOURCE

SMITH ET RH0-WI-SA-O0 )
AL. 10 P.

SMITH ET RHO-EWI-SA-100
AL 19B0

SMITH T RHU-619A-tOO
AL. 1980

StITH ET Rl14-IUI-SA-100
AL# 1980

SMITH ET ..QHO-BUI-SA-100 i
AL. 1980

so-Uwt-Tt-141
P 143

60-BUI-TI-141
P. 143

6SD-II-Tt-14t )
P. 143

SD-BWI-TI-14t )
P.143

SD-0WI-TI-141 )
P. 143

CD-EWI-TI-141
P. 143

2D-56t-ti-141 )
P. 143

- ~~SD-U-O-OOI )

HO-3I-SA-2S3P )

RHO- W-SA-253P

- CR

OR

I. 7E-5

1. 2E-4

i F

F

SSF 4 CRB 300 -- --

E + RB 300 -- -

-- SYNTHETIC

-- SYNTHETIC

-- 9 4E-10 -
3. OE-S

1. 9E-3

9. 5E-4 -



.4
I WASTE PACKAGE SUBSYSTEM

PARAMETER: RADIONUCLIDE SOLUBILITY (I CHECKED Y: DATE: CT- AJ14
OA tlY: / ± DATE: ,ZD -- I

SPECIES KATERIAL

) Fe tSF + ORB

Fe sO + CRO

TEM E pH

300 -- -

300 -- --

TEST
DURATION CROUND WATER

(1M0 TYPE

- SYNTHETIC

- SYNTHETIC

VALUE

5. 4E-6

1. 3E-5

RANGE

HO

) I

I

-- E-9 - E-7.

.-- E-2 -

S. 7E-5 --

. I

SF BASALT 100 -- -

CSF + BASALT 200 -- -

S5F + BASALT 300 -- -

_ - OR- -

ETHOD OR
REFERENCE SOURCE

- RHO-CU-UA-253P

-- Q HO-GU-GA-2S3P

-- 6D-EUI-DP-001

-- ED-BWI-DP-001

* ---. SD-UWf-TI-141
P.143

-- SD-GIIE-TI-141
P. 143

-- ~RH5O-6A-a03P
-- , 10RH-RU-SA-253P

SMITH ET RHO-UI-SA-100
AL. 980

- - CR

Al

g)

0�

*Ojj.

3.

'3

)

3. IE-f

-R 8. GE-5
j

K

K

La

6SF + RB

E0 + CRB

BC

300

300

300

- SYNTHETIC

SYNTHETIC

5. 9-4

ND

04 DU

I1
La

La

La

Mo

tie

"a

Ila

MO

nO

SC * ASALT 300 R - 4 DU 0

SC 200 --- 4 DU 0

SMITH ET
AL. 1980

SMITH ET

SMITH ET
AL. 1910S__1 C

SC BASALT 200 . --

6SF + RB

SO + CRB

5SF + ORB

s0 + CRB

ISF

mU

SC

300

300

300

300

300

300

300

4 OU

- - SYNTHETIC

- SYNTHETIC

- SYNTHETIC

- SYNTHETIC

2 DU

4 DU

.J OU

0

e. 2-7

4. tC-7

7. 3-5

6 4E-3

2. OE-3

0.011

3. 9E-3

RHO-IWI-SA-100

RHO-EUI-SA-100

RHO-EWI-SA-100

RHO-EU-SA-253F

RHO-BU-SA-2J3P

RHO-BW-SA-253P

RHO-S-6A-2s3r

RHC-IWI-ST-7

RHO-B1I-ST-7

RHO-IwI-IT-?

)

)

J

.*'' ...1 - . ' o. '
.., . - .31 .



WASTE PACKAOE SUBSYSTEN
PARAMETER: RADIONUCLIDE OLUBILITY (n

TEST
DURATION ROUND WATER

SPECIE . MATERIAL TEMP EN pH (No) TYPE

*) nie

"a

"ia

I e

" Va

" Va

I Na

"a

Nia

Na

NA

Na

Nd

Nd

8SF 300

68F + BASALT 100

off + BASALT 200

99F 4 BASALT 300

CHLW t00

CHLM 200

CHL"W 300

CHLIN 100
BASALT

CHL + 200
BASALT

CLW + 300
BASALT

8gF ORD 300

Be ORD 300

m 300

SC 300

SC 300

SC 4 BASALT 300

OR

-- 4

- - 1. a

- - 4

- 4

OR

OR

on

OR

OR

OR

OR

OR

OR

SYNTHETIC

SYNTHETIC

Du

ON

VW

VW

CHECKED BY: DAg
OA BY: DATE:

METHOD OR
VALUE RANCE REFERENCE SOURCE

7. SE-3 _ b-141-TI-14
P. 143

7.8E-4 - -- 8D-BHI-TI-141
P. 143

7. OE-4 - R OlD-BHI-TI-t4t
P. 343

2. 0-4 - _ 8D-EUI-TI-t4 )
P. 43

2.OE5-3 - - 90- Ul-TI-t4t .)

P. 143A.0-3 - -- SD-BUI-TI-141
P. 143

0.034 - - S0-BmI-TI-141 )
p.143

7.2E-4 - - SD-Bt4I-TI-141 

1. x -3 - - DWI-TI-141
P.143

6.SE-3 - - O-OWt-Tt-14t
P.143

0.11 - - RHO-OW-BA-253P

0.0 - - RHO-B-SA-293P

0.37 - - RHO-BWI-ST-7

0.0O0 RHO-VWI-sr-7

0 - SMITH T RWO-BWI-SA-OO
AL. 19 0

0 -- 1ITVH T RHO-BWI-SA-100
AL. 190

m. . . . .



I) UJASTE PACKAGE SUD6YSTEH
PARAMETER: RADIONUCLIDE SOLUBILITY (HJ

I * . ., . I . .

CHECKED BY: D DATM '9
GA Y: DATE:_ DAT

METHOD OR
.x 'REFRENCE COURCE

*)

TEST
OURATION GROUND ATER

SPECIE . MATERIAL TEMP EH pH (HO) TYPE VALUE RAN4

t .E-3 _"a

Mo

Mo

Ho

na

na

Ha

HO

Ho

Na

Na

Na

Na

Nd

Nd

SW ~300

SSF + BASALT 100

6SF + BA6ALT 200

SSF 4 UASALT 300

CHLW 100

CHLW 200

CHLU. 300

CHLU + 100
BASALT

CHLO 4 200
BASALT

CHL + 300
DASALT

6SF + ORB 300

s + RB 300

HLU 300

SC 300

BC 300

SC + BASALT 300

-- OR

if-

CR

-- OR

-- OR

OR

OR

- OR

-- OR

- OR

- SYNTHETIC

- SYNTHETIC

4 DW

1.5 OW

4 tw

4 014

7. E-4

7. YE-4

2. OE-4

2. OE-3

6. E-3

0. t4

7. 2-4

1. 7E-3

6. SE-3

0.11

0. 009

0.37

a

0

SMlIT CT
AL, 980

SIZITH et
AL, 1980

P. 143

6D-UWI-Tt-141
P. 143

Ifl-DII-TI-14 I
P. 143

0-8-t1-t-141,
P. 143

I0-owI-TI-141
P. 143

6D-UI-TI-t4t
P. 143

ID-BU11-Tt-t4t
P. 143

SD-EUt-TI-141
P. 143

ED-RWI-TI-14t
F. 143
SD-8Wt-TI-14t

P. 143

RHO-UW-SA-23P

RHO-I W-BA-233P

RHO-UWI-ST-7

RHD-tUI-ET-7

RH-IwII-SA-10

RHO-sW -SA-S00

)

)

)

.

i

I

I

f

i

i

I

iI

I

. . i

I
. 7

cl,

II

.' v" , -' . -~ ~~~~~~ * . . .



MASTE PACKAGE SUBSYSTEM
PARAMETER: RADIONUCLIDE SOLUBILITY MC CHECKEA Y: DATE:

GA Y: X e DATE: ZE-2- 

SPECIES MATERIAL TEMP EH pH

Nd SC 200 - --

TEST
DURATION GROUND ATER

(HO) TYPE

4 Du

VALUE RANCE

0 -

METHO OR
REFERENCE

SMITH ET
AL. 1960

SOURCE

RHO-EWI-SA-100

Nd

Ni

Nt

; Nl

I Np

Np

SC + BASALT 200

D1LU i 90
BASALT

DHLW + oo
tASALT

SO -

BASALT. £0
TENTONITE.
ZEOLITE

BASALT. 40
GENTONITE.
ZEOITE

Np OXIDES --

No 200

-_ 4 DU 0 __

-- 2.SE-5 - 2 SE-
3

<4.4E-7 __

SMITH
AL. '

OR

ET RHO-EWI-SA-100
990

SD-II-OP-01

SD-EWI-TI-141
P 143

6D-8WI-TI-141
P. 143

RHO-tWI-SA-143

sD-EWI-DP-OOI

i

i

.I

OR E4. 4E-7 -

0 7 2E-7 -

- 1. 3E-I -
S. SE-IO

>IE-& -Np
J

0 --

R -

- SIt. OR NATCH SD-BUI-TI-IS
EQUILIBRIUM F.54

EATCH SD-SWI-TI-15
EQUILIBRIUM F.54

)

Np

Np

Np237

NpO2

NpO2

NpO2

NpO2

OTHERS

- SIN. OR IE-12 - IE-II )

300

R NEAR 7 -- _

-- - 2400 HRS SYNTHETIC

R 4-0 - --

R 7 - --

0 7 - -

R -- - -

-- - 2 Du

IE-lI

4. 2E-9

IE-IS

IE- 10

2E-7

IE-IS

0

RHO-0UI-6A-125A

RHO-OW-6A-33tP

RHO-EUI-SA-143

RHO-UI-SA-143

RHO-FWI-SA-143

RHO-8U-SA-192P

RHO-FWI-SA-100

J

6SF SMITH ET
AL. 19F0

)

J



. . . - . I 

UASTE PACKACE USSYSTEM
PARAETER: RADIONUCLIDE SOLUBILITY (HI

. .. . . . . . ... I . .. :

CHECKED BY: DATE: e q OAT 4
GA OY: DATE: 

METHOD OR
C REFERENCE 6OURCE

6"ITH ET RHO-BWI-SA-tO
AL, 1980 -

TEST
DURATION OUND ATER

SPECIES MATERIAL TEM E pH (MO) TYPE

OTHERS SSF * ASALT 300 fR - 2 VW

'I
a .

VALUE RAN(

0 -

OTHERS

OTHERS

Pa

Ph

SSF 200 - - 2

SSF + ASALT 200 R -- 2

- ~~~ ~~ ~ .-. .

DW

DU

a

0

E-10 - E-8

5. 4E-9 - .7E
7

Pb

Pb

Pb

Pb

Pd

Pd

Pd

P4

Pd

Pd

P4

6SF 100

SOF 200

DHLU + 90
BASALT

DHLU 4+ ISO
BASALT

SF 4 RS 200

6HLW 200

- - CR

- OR

- CR

-- CR

1000 RS CR

1000 HRS OR

t. IE-6

I. 7E-6

C7. SE-7

<7. SE-7

9. 4E-7

C7. SE-9

6SITH ET RHO-BWI-SA-tOO
AL. 1990

8MIIN ET RUHO-4I-SA-OO
AL. 9so

-- ID-I WI-P-OQI

-- 6D-BUI-DP-OOI

- . - 6 SD-8Wt-TI-14t
P. 43

-- 60-lUI-TI-141
P. 143

-- 6D-UtI-TI-141
P. 143

-- 6D-UWI-TI-141
P. 43

-- ff1"40-6A-330P

-- RHO-PU-SA-330P

-- 6D-BUI-DP-OOt

-- RHO-IW-GA-330P

- D60-RI-TI-141
P. 143

-- 8D-PI4-TI-141
P. 143

-- SD-EWI-TI-141
P. 143

- 7.5

-- 7.5

-- 7. 

2. IE-t2 -
4. OE-9

I)

.)

.)

.)

Ij

SHLU CRR 200

S5F 100

SF + ASALT 100

SF + ASALT 200

1000 HRS CR

- CR

_ CR

<. 2E-S

3. 4E-7

C9. 4E-7

OR 9. 4E-7 -

,;i



WASTE PACKAGE SUDSYSTEEI
PARAETER: RADINUCLIDE SLUDBILITY El)

SPECIES MATERIAL TEMP EH pH

Pd -F + EASALT 300 -- -

CHECKED BY: SPa DATE: W..
GA BY: t DATE: Z--z kf- )

TEST
DURATION ROUND WATER

("a) TYPE

- CR

VALUE

C9. 4E-7

C7. SE-s

RANCE
METHOD OR
REFERENCE

a
') P

Pd

's Pd

, Pu

Pu

Pu

Pu

Pu239

PuG2

Ra

Rb

Rh
Rh
Rb

Rb

Rb

CHLI

CHLW + 
BASALT

CHLW +
BASALT

so

Pu OXIDES

no

200 -- --

100

200

- CR

- CR

CR

<2. 4E-6

<1. 2E-S

- 07 _

- R 7 -_

IE-9

4E-9

- R NEAR

200 -- -

-- R -

7 --

2400 HS SYNTHETIC

IE-E

4. IE-1O

IE-9

-CE-6

3.3E-t2 -
6. 2E-7

E-4 - E-2

SOURCE

6D-EUI-TI-141
P 143

SO-EWI-TI-141
P. 143

SD-EWI-TI-141
P. 143

SO-EWI-TI-141
P 143

RHO-BWI-SA-143

RHO-OUI-SA-143

sD-BUI-CP-001

RHO-BUI-SA-12SA

RHO-FW-6A-331P

R14BW-6A-192P

SD-EWI-DP-00i

go-ulI-p-ooi

RHO-BWI-ST-7

RHO-BUI-ST-7

RHO-BWI-ST-7

RHO-BWI-EA-100

.

.)

)

)

.,)

, -

I

)

)

SSF

HLU

SC

EC

300

300

300

300

2 DI

4 DU

1.5 VW

4 oU

3. 9E-4

3. SE-S

2. 9E-4

2. 9E-4

SC + BASALT 300 R - 4 VW 0

J.

SMITH ET
AL. 19E0

6t1ITH ET
AL. qO

SMITH ET
AL. 1980

SMITH ET
AL. 1980

RHO-SWI-SA-100

Rb EC 200 -- - 4 DW 2. SE-4 - RHO1-BWI-SA-100
JI

Rb SC + BASALT 200 R - 4 W 2. SE-4 RIOBWI-6A-100



UASTE PACKACE SU3SYSTEM
PARAMETER: RADIONVCLIDE 6SLUDILITY (Ml CHECKED Y: P DATE: t - ff- .

GA BY: DATE: )

METHOM OR I
VALUE RANCE REFERENCE SOWURCE

TEST
-1 DURATION CROUND ATER

SPECIES MATERIAL TEMP EH pH (MO) TYPE

I -) Rb

I
| - Rb

Rb

Rb

| . Rb

Rb

ab

Rb

Rb

Rb

Rb

; Re

6b

CLASS 300

CLASS 300
* EASALT

CLASS 300

CLAS + 300
BASALT

SSF 300

ESF + ASALT 300

5SF 200

6SF + BASALT 200

CHLU 300

CHL + 200
EASALT

CHLW + 300
BASALT

SSF + ASALT 200

5SF + BASALT 300

1 tlW 1.4E-4 -

I DU

i DU

I Du
a ma

DU

DU

2. OE-4

1. 9E-4

7. 0E-7

3. 9E-4

0

D_ O

-- DW

CR

- CR

-- OR

S. IE-4

0

7. OE-4

7. 6E-5

t. 2E-4

Ct. IE-7

9. 7E-b

SMITH ET RHO-BU-6A-100
AL. 1990 P6U

SMITH CT RHO-UI4I-SA-t00
AL. 19930 F U

SMITH ET RHO-EI-SA-100
AL. 1980 PU

6MITH ET RHO-DUI-SA-100
ALP 1980 PUL

SMITH T RHO-BIWI-SA-100
AL. 19930

SMITH ET RHO-OUI-SA-100
AL. 1990

SMITH ET RHO-BWI-SA-100
AL 1990

SMITH ET RHO-BUI-SA-100
AL. I0

D-BUI-TI-141
P. 143

S6-BWI-TI-4l
P. 143

-- 6D-DUI-TI-14t
P.143

SD-BWI-TI-141
P.143

-- SD-BWI-TI-14t

P.143

- t.SE- -- SD-BWI-DP-00t

j

OR

__ CR

1. 4E-7
7

I .

*1



/I
WASTE PACKAGE SUBSYSTEM
PARAMETER: ADIONUCLIDE SOLUOILITY (MI

TEST
DURATION ROUND WATER

SPECIES nATERIAL TEMP EH pH (MO) TYPE

SU. - -- - - -

)'
CHECKED BY: .. O 0..j ... DT: 

CA BY: DATE: L M .-I.t

.

I

*) So

sea

5.0

Si

Si

Si

Si

SI

Sm

St

So
g m

Sm

Sm

OASALTo
UENTONITE.
ZEOLITE

S6F + ORD

HLW

EC

CLASS

CLASS 
BASALT

CLASS

CLASS +
BASALT

SHUL

SHU CRB

CSF + BASALT

CHUI

CHLW +
BASALT

60 0 -

300 -- -

300 -- -

300 -- -

300 -- -

300 -- -

300 R -

300 -- -

300 R -

200 -- 7.5

300 -- --

200 - --

100 -- --

- - SIM. CR

4

1. 5

I

I

I

I

1000

SYNTHETIC

SYNTHETIC

DU

DIJ
DU

DU

DU

OW

HRs R

VALUE

>O. 01

IE-IS

0.019

0.036

0.022

0.012

6. 2E-5

4. &E-5

7. EE-5

2. 5E-6

3.3E-7

METHOD CR
RANCE REFERENCE SOURCE

I. E-B - 4. E- - SD-OWI-DP-O0
7

BATCH SD-IuI-Tt-15S
EUILIBRIUM P.S4

- - RHO-BU-SA-IS2P

- -- RHS-BU-6A-253R

-- -- - -RHO-BW-6A-253P

- RHO-BWI-ST-7

- RHO-BWI-rT-7

- - EMITH ET RHO-UI-SA-100
AL. 1990 PU

- SMITH ET RHO-UI-SA-100
AL. 1990 P6U

- 1EMITH ET RHO-BWI-SA-100
AL. 19S0 PNL

-- 1SMITH ET RHO-BWt-SA-100
AL. 1990 PNL

__ -- RHo-BU-SA-330P

7. &-10 - -- 6D-BWI-DP-001
4. 3E-

- - SHO-BU-SA-330P

- -- 50-1WI-TI-141
P. 143

- - sD-BUI-Tt-141
P 143

-- SD-3UW-TI-141
P. 143

. [

)

. . 1. 

. ? .

1

T I

.) 

.

. t.

:
.

,,
I,

100 HRS OR

-- OR

1. 9E-&

2. OE-7

3. 3E-7

1. 2E-6

- CR

- CR



) WASTE PACKAGE SUBSYSTEM
PARAMETER: RADIONUCLIDE SOLUILITY ()

SPECIES

so

Sr
Sr 

Sr

Br

St

Sr

Or

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

nATERIAL

CHL +
BASALT

SSF

SF + ORE

SHLI

6HLW + CI

SSF

ILU

SC

SC

SC

SC + AS

CLASS

CLASS 
EASALT

CLASS

CLASS 
BASALt

5SF

TEE

TEP EH pH 

200---- 

200 -- 7.3 S Cc

200 -7.5 IOC

200 -7.5 1 C

nI 200 -- 7.5 tOC

300 -- 2

300 --- 4

300 I - .,

300 4- 

200 --- 4

ALT 200 t - 4

300 -- I

aooNQ - I

300 - I

300R - I

300 --- _

RATION CROUND WATER
:no$ TYPE

Cn

10 H CR

WO HRS CR

WO HAS CR

10 HRS CR

DW

OW

5 DU

OW

SW

DW

DU

VW

DW

DW

DW

CHECKED DY: . ; DATE: Q
O OY: DATE / -)

METHOD OR
VAL14E RANGE REFERENCE SOURCE

t. 92- - -- SD-EWI-TI-141
P.143

- 3 h6E-19 - -S SD-UUt-OP-OOt C)
2 IE-17

t. 1-7 - - RHO-ISW-A-330P I

4. E-& - -- RHO-OW-SA-33OP

4. E-U - -- RHO-EW-6A-330P J

- E-4 - E-2 - Co-DUI-OP-00

2. 3E-7 - -- R--SA-33P

0 - -- RHO-BU-ST-7

O - -- RHO-BWI-ST-7 )

2. E-5 - -- HO-OWI-6T-7

2. E-5 - SMITH ET RHO-6UI-SA-100
AL. 1980

5. 7E-6 -- SMITI T RHO-DIWI-SA-100
AL, 1990

I.1E-6 - SMITH ET RHO-BWI-SA-IOO
AL. 190

0 SMITH ET RHO-UI-SA-100
AL. 1980 P6U

4.E-6 - SMITH ET RHO-BWI-SA-t00
AL. 1980 PU

2.3E-6 SMITH ET RHO-BUI-SA-tOO
AL. t980 PNL

. 7E-7 - SMITH ET RHO-BUI-A-100
AL. 1980 PNL

0 - SMITH ET RHO-EUI-SA-100
AL. 1990

I
i -
t
I

i
i -

i
I

i



UASTE PACKAGE SUBSYSTEM
PARAMETER: RADIONUCLtOE SOLUBILITY M) CS4ECKEO Y: V OAT: 61 

GA Y: DATE: /.jZz Y
IP

I 

I

'P

SPEC IES

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

Sr

TEST
DURATION GROUND WATER

NATERIAL TEW EN pH (NO) TYPE VALUE RANGE

0 -SSF + BASALT 300 R - -- ' D

SF 200

SSF + BASALT 200

8SF 100

CSF 200

8SF 300

5SF + BASALT 100

ESF + EASALT 200

SSF + BASALT 300

CHLU tOO

CHUM 200

CILW 300

CILW + 100
BASALT

CHLW * 200
BASALT

R -

DW

- DU4

CR

_ CR

-- CR

- CR

CR

CR

-- OR

_ OR

- CR

CR

- CR

1. IE-S

0

4. 6E-7

1. 1E-7

S. OE-8

2. OE-S

4. IE-b

2. 4E-&

I. OE-S

4. C-9

4. &E-7

3. 2-4

2. 3E-7

METHOD OR
REFERENCE SOURCE

SMITH ET .RND-BWI-SA-100

AL. 390

SMITH ET RHO-BWI-SA-100
AL. 1980

SMITH ET RHO-EWI-SA-t00
AL, 1990

B--TH ET RH-IWI-TI-141
P. 14t

OD-EIU-TI-141
P.143

D-oWl-TI-141
P.143

SD-EUI-TI-141
P.t43

-*-UWI-TI-14t

P.143

6D-EUI-TI-141
P.143

SD-EWI-TI-141
P.143

SD-EI-TI-141
P.143

6D-UI-TI-141
P.143

SD-EWI -TI-141
P.t43

SD-EUI-TI-141
P.143

')

I . .

)

II3

.

)

I

:)

-j



WASTE PACKAGE SUDSYSTEM
PARAMETER: RADIONUCLIDE SOLUBILITY M)

... . , . . , . ...... . . I . . . I 

CHECKED BY: D DATE: & J ~ f
GA Y: DATE: LZ;2-±:z29

7

I SPECIES

B Sr

Br

Tc

Tc

Te

Tc

'I Tc

I Te

Tc99

TcO2

To

To

To
)0

MATERIAL

CHLU +
BASALT

DHLU +
BASALT

OHLU +
BASALT

EHLU

SHL + ORB

CHLU

CHLW +
BASALT

BASALT.
BENTONITE.
ZEOL1TE

DO + BASALT

5SF

SSF

SSF

TEMP'

300

90

150

200

200

200

200

60

EH pH

- 7.5

-- 7.5

0- 

TEST
DURATION GROUND WATER

(no) TYPE

- OR

- OR

- OR

1000 "no OR

1000 HRS OR

- OR

- OR

- SIM. OR

VALUE

2. 3E-7

£. 8E-B

2. IE-7

S. 3E-4

CE-14

1. SE-B

S. 3E-4

1. SE-B

>IE-7

RANGE

E-9 - E-S

METHOD OR
REFERENCE SOURCE

BD-BUI-TI-141
P.143

- OSD-BWI-TI-141
P.143

ED-DWI-TI-141
P 143

RHO-U-SA-33O

SD-UWt-DP-001

RHO-UW-SA-330P

D-DWI-TI-141
P. 143

8D-EUI-TI-141
P. 143

CATCH ED-BWI-TI-ISS
EOUILIERIUM P.54

RHO-BW-SA-331P

-- RHO-BW-SA-192P

S-D-lWI-TI-141
P.143

D-D I-TI-141
P. 143

SD-IWI-TI-141
P. 143

_ ~SD-DWI-TI-141
O-4WI-Tt-41

P.143

I

I

I

: I

.)I3

200 -- -

- R -

100 -- -

200 -- --

300 -- -

00 -- -

200 -- -

2400 HRS SYNTHETIC

OR

OR

OR

OR

OR

S. SE-B

IE-12

1. SE-6

1. OE-6

7. EE-7

C7. BE-7

<7. EE-7

. I

To

To

SF 

SSF 

BASALT

BASALT



WASTE PACKAGE SUBSYSTEM
PARAMETER: RADIONUCLIDE SOLUBILITY ()C

I~~~~~~~~~~~~~~~~~~~~~~~~~

. .. ... I I -. - ... -

CHECKED Y: ' -J DATE: "q- S
GA Y I %A DATE: 21E U--y --.

SPECIES

To

*) Th

Th

Th

Th

Th

U

, U

U

U

I U

U

U

U

U

' UI 

HATERMA TENP

6SF + BASALT 300

SF + CR3 200

6SF + EASALT I00

6SF + EASALT 200

SSF + EASALT 300

SF + CRB 200

TEST
DURATION GROUND ATER

EH pH (MO TYPE

-- -- -- CR

-- 7.5 1000 Hns CR

-- OR

CR

-- - - CR

-- 75 tCOO0HRS a

I

i

SSF + CRB 300

60 + CRB 300

6SF 300

mU 300

SC 300

SSF 300

S6F + EASALT 300

6SF 200

S6F + ASALT 200

CLASS 300

VALUE

(7. EE-7

E. &E-7

S.3E-IS

(8. &E-7

CS. &E-7

C8. &E-7

4. 2E-7

<2. IE-7

ND

1. 3E-S

t. IE-S

1. 3E-S

0

4. 2E-&

0

4. 2E-7

RANCE

2

4

1. 

2

2

2

2

1

SYNTHETIC

SYNTHETIC

DW

DW

OW

DW

DU

DW

DU

DW

METHOD OR

1. 3E-tl -
1. 9E-9

REFERENCE SOURCE

- 6D-0UI-TI-141
P 143

- RHO-B W-SA-330P

- 8. SD-BWI-DP-00

-- SD-BWI-TI-14t
-P.143 -

-- SD-BUI-TI-141
P. 143

-- 6D-BUI-TI-t4t
P.143

- R}HO-0U-6A-330P

- SD-0WI-DP-O0l

-- Q HO-BU-SA-253P

-- RHO-U W-6A-253P

-- QHO-BWI-ST-7

-- RHO-EWI-ST-7

- RHO-EUI-ST-7

SMITH ET RHO-EUI-SA-100
AL$ 1980

SMITH ET RHO-EUI-SA-100
AL, 1980

SMITH ET RHO-0UI-SA-100
AL. 1980

SMITH ET RHO-BUI-SA-tOO
AL. 1980

SMITH ET RHO-EUI-SA-1O0
AL. 1990 PNL

.. .

.I,

I)

l)

I

I, . I.

i 

I'

!-'"t 1 .'

II



WASTE PACKAOE SUBSYSTEM
PARAMETER: RADIONUCLIDE SOLUGILITY (n

.1

I

I

I

SPEC IE9

U

U

U

U

U

U

MATERIAL

CLASS +
OASALT

SF + ASALT

SSF + ASALT

SSF ASALT

EASALT.
IENTONITE.
ZELITE

BASALT.
6ENTONITE.
ZEOLIT E

U OXIDES

TEST
DURATION CROUND WATER

TEt E H $MD) TYPE

300 R - I W

100 ---- - OR

200 -- - - OR

300 -- -- OR

60 0 - RIM. R

60 a - - S lnCR

VALUE

B. 4E-9

1. 2E-&

4. 2E-7

S. SE-7

IE-S

RAN

<IE-IO -

)
CHECKED Y: ; DATE:

GA Y: DATE: .L-z -t 

METHOD OR
ICE REFERENCE SOURCE

6MITH ET RHO-GWI-6A-tOO
AL. 1980 L

-~ SD-lIl-TI-t41
P.143

-- UDg-WI-TI-141 -i
P. 143

-- ~~6D-2WI-TI-t4t1
P.t43

EATCH 6D-CWt-T-15S
tGUILISRIUn P.54

OATCH D-EWt-TI-155
£GUILIBRIUM P.54

- RHO-UUI-SA-125A

JOSON ET RHO-8UI1-SA-143
AL.

JOHNSON ET RHO-IUI-6A-143
AL.

- RHO-BW-3A-192P

- RHO-EWI-SA-143 )

E-1O - SD-EWlI-cP-O1t

-- SD-EWI-TI-241
P.143 )

-- SD-UI-TI-J4t
P.143 _

U

U02

U02

U02

U02(0112)-H20

Zr

t00

tOO

R NEAR 7 -

a tl -

R7 -

IE-S

SE-s

SE-12

IE-B

IE-4

- R -

- a -

100 -- -

200 -- -

1._

Zr

Zr

SSF

SSF

- CR

- CR

2. 2E-7

1. 3E-6

I -3



. , . . I . . , , 1 

WASTE PACKACE SUBSYSTEM
PARAMETER: RADIONUCLIDE SOLUGILITY M)

SPECIES

Zr

Zr

Ze

MATERIAL

SSF

MLW +
ZASALT

DHLU +
BASALT

TEMP EH pH

300 -- -

90 - -

ISO -- -

TEST
DUATION CROUND WATER

(MO) TYPE

- CR

- OR

- OR

VALUE

2. 2E-7

<I. 5E-7

C. 5E-7

RANC

CHECKED Y: . DATE:
GA Y: Z DATE:

METHOD OR
5E REFERENCE SOURCE

- Uo-UWt-TI-141
P. 143

-- SD-NWI-TI-141
P. 143

-- ED-EWI-Tl-141
P. 143

I

I
I .. ... : 

I

') I
, )

-

)

I.

i

i1

)



UASTE PACKAGE SUBSYSTEM: ASTE FORM
PARAMETER: GEOMETRY DIMENSIONS a)

MATERIAL GEOMETRY DIMENSIONS H

BWR SPENT - LENGTH 3. 7 .
FUEL VOLUME 1. "3

BUR SPENT - 13.9CH S x
FUEL ASSEMBLY 4. 470 M

COMERCIAL - LENGTH 2.32 M.
HI-LEVEL VOLUME O. dl M3

COMIERCIAL -- DhA. 305 C.
Hl-LEVEL LENGTH 305 CH
WASTE IN
CLASS

DEFENSE HI- - LENGTH 2.13 .
LEVEL VOLUME 2.49 M3

LUR FUEL - OVERALL LENGTH
ELEMENT 3.5 n1

PWR SPENT - LENGTH 3. 66 M,
FUEL VOLUME .07 M3

PUR SPENT - 21.4 CM S X
FUEL ASSEMBLY 4. 059 H

PUR SPENT - CIA. 0. 9 CM
FUEL RODS PER ROD. LENGTH

SOURCE

RHO-BW-ST-IB

RHO-EUWI-ST-7

RHO-UI-T-IS

RHO-BU-SA-254P

RHO-WI-6T-1B

RHO-EWI-6T-7

RHO-EUI-ST-IE

RHO-WI-ST-7

RHO-EW-SA-254P

REMARKS

SOLID Pi

TOTAL l

CHECKED NY: DATE: g
GA Y: DAtE. L -

ELLETS. 214.1 KG

r. 45 KG. WASTE CONTENT 595 KG

.ETS

.)

ELLETS. 23.4 KG )

r. 1980 KG. URANIUM CONTENT 1380 KG

U02 PELI

SOLID Pi

TOTAL Wi

38 CH
)

)

-J

p



WASTE PACKACE StlSYSTEM: WASTE FORM
PARAMETER: HALF-LIFE Clear*

SPECIES HALF-LIFE REFERENCE

I

Ac227
Ac227
A&241
As241

- A241
Am24I
An241

- A241
Am242
A242
A-242
Am242m
Ai243
Am243
A243
Aa243
C14
C14
C14
C14
Cdl 13.
Cm242
Cm242
C*243
C&243
Cm244
C244
Cm245
C-245
Cm245
Cm246
Ca24
CsI35
Cs133
Cs135
CS137
Cs137
Cst37
Cs137
Eut54
Eu 154
Eu154
H3
Ho 16
1125
1129
1129
1129
1129
1129
KrS3
Nb93m
N159
Np235

t2
2. 16E1
4. 33E2
4. SE2
4ao
4. 3E2
4. 33E2
4. 5922
1. 52E2
1. 25E-3
1. 52E2
1. 52E2
7. 4E3
7.37E3
7. 27E3
7. 9SE3
5. 73E3
S. 7E3
S. 73E3
S. 77E3
1.4E1
4. SE-I
4. SE-1
2. EI
3. SEI
17.6
1. 76E1
B. 5OE3
B. SE3
S. O3
4. 71E3
5. 4OE3
2. 3E6
3.0E
1. E
3. 00EI
30.23
30
3.0EI
15
U. U
1.6EI
1. 23E 1
3.0EI
1. 65E-1
1. 7E7
t. 7E7
1.6E7
1. 7E7
1. 6E7
1. 04EI
15
7. 5E4
1.12

MREO/CR-3066
RHO-EUWI-ST-I0
RHO-EWI-C-94 p. 99
RHO-EWI-LD-48 p. 7
MUGE/CR-HM1I2 UJCRL-32719

LMlEO/CR-3066
RHO-0WI-ET-5
RHO-EWI-6T-10 -
RHO-I WI-Ut-S
RHO-UWI-C-94 p. AI9
RM-BUWI-ST-1
RtIO-EWI-C-94 . A19
M.REG/CR-30O
RRHO-WI-ST-5
RHO-UWI-C-94 p. n
RHO-0WI-ST-IO
RHO-BI41-C-94 p. 99
NUREC/CR-3066
RHO-UWI-T-5
RHO-UWI-6T-10 p. 14
RHO-IUI-ST-10 p. 14
RHO-EUI-C-94 p. 619
RUO-NuI-sT-5
RHO-UwI-6T-S
RHO-UWI-T-10
NREG/CR-0912 UCRL-S2719
RHO-UI-ST-10
RtHO-EUI-C-94 p. 99
R10-UWI-ST-S
RHO-BUWI-ST-10
RHU-UI-C-94 p. A19
RHO-UWI-8T-10
NUREC/CR-3066
RHO-U WI-A-t92P
RHO-UI-ST-10 p. 16
RHO-BUWI-4-48 p. 7
MJRE/CR-0912 UCRL-52719
NhLEG/CR-3O66
RHO-UWI-ST-1O p. 16
MJREO/CR-0912 UCRL-52719*
NUREC/CR-3046
RHO-UI-ST-tO
RHO-EUWI-T-IO p. 16
RHO-BUWI-ST-I0
RtHO-UWI-LD-48 p. 7
RHO-UWI-C-94 p. 57
NUREO/CR-0912 UCRL-52719
NOR EO/CR-3066
R1-WI-ST-S
RHO-UWI-ST-10 p.1 6
RHO-UWI-6T-10 p. t
NUREC/CR-3066
NUWEG/CR-3066
RHO-UWI-LD-48 p. 7

CI4ECKtEV SlT . &2e OATE: -=MZ :.
OA 8Y: .... L ...... DATE: IQ=.2L-5 -

* ~~~~~~~~~~) *

* ~~~~~):

... . / ~~~~~~~)

I



!

I

0

Kp23
7

Np237
Np237
Np237
Np237
Np237

Pa239
Pa231
P.231
FP231
PF234m
P.234m
Ph206
Pb21O
Ph2IO
Pb2I0
Pb214
FdtO7
PdlO7
Pc2iO
Pu233
Pu237
Pu23a
Pu230
Pu238
Pu230
Pu23n
Pu230
Pu239
Pu239
Pu239
Pu239
Pu240
Pu240
Pu240
Pu241
Pu241
Pu241
Pu241
Pu242
Pu242
Pu242
Pu242
R&226
R1226
1.226
R1226
Ra226
R*228
Rn222
6b
1S75
6379
3.79
SMIlI
Sm151
SMISI
6nl26
6n 126
6n 126
Gr65

2. 14E4
2. 146
2. 12
2. 1426
2. 14E6
2. 2E
3. 2E4
3.2SJE4
3. 2SE4
3. 4E4
2. 22E-6
7. 7E-4
stable
22
21.0
2. 23EI
S. IE-5
4. SE&
7. 026
0. 38
2. 44E4
1.25
06

V1 EI
0 6EI

0. 7EI
O. 9E1
24400
2.2E4
2. 44E4
2. 436E4
£590

.6E3
*. 58E3
1. 32EI
13.2
1. SES
1. 3Et
3. 87ES
3. 79ES
3. 07E5
3. OES
1. kOE3
1. £0E3
1. 6E3
1. 6E3
t .22E3
5.,
0.010
3. 29E-2
3. 29E-I
4. 5E4
7. OE4
93
90
9. 3EI
1. OES
1. OE
IES
1. 7SE-I

10-SWI-LD-48 p 7
NUREC/CR-0912 UCRL-52719
NMREO/CR-3066
RHO-EW-ST-S
RM-SI-C-94 p. 57
RHO-UWI-ST-10
NKREC/CR-3066
RHO-BWIt-ST-S
RM--UI-C-94 p.99
RM-Ew-CT-IO
RHO-EUI-C-94 p. A9
RHO-U-C-94 p.Al9
RwO-EUI-C-94 .£19
UIEO'CR-3066
RHO-EWI-C-94 p. A19
RHO-ES-ST-SO
RHO-BWI-C-94 P. £19
NREO/CR-3046
RHO-3WI-ST-10 P. 16
NIJRE0/CR-3066
PtWO-EWI-ST-5
RllO-UI-L-48 p. 7
NUREC/CR-0912 UCRL-52719
NURE/CR-2066
RPia-eUI-C-94 £19
RllO-3I -6A-192P
RHO-DUI-6T-S
IC-WI-6T-tO
JREO/CR-0912 UCRL-52719

NRECO/CR-3066
RHU-EWI-C-94 p.99
RHO-EWI-ST-10
MJREC/CR-0912 UCRL-52719
NIEC/CR-3066
RHO-EWI-ST-10
RHO-Ut-LO-48 p. 7
NUREO/CR-0912 UCRL-S2719
RHO-BWI-ST-5
RHO-Eu-ST-I0
RHO-EWI-C-94 P.99
RHO-BWI-C-94 p. Al9
RHO-E WI-ST-S
RHO-EWI-ST-10
RHO-ES-C-94 P.99
RIIO-UII-LD-48 p. 7
MIREO/CR-3066
RHO-BWI-ST-S
RHO-BI-6T-tO
tMAE/CR-3064
RHO-BWI-C-94 p. A9
RHO-BWI-UA-45
R140-EWI-LD-48 p. 7
MJUREC/CR-3066
RHO-WI-ST-10 p. 16

JRCO/CR-0912 UCRL-51719
NPQE/CR-3066
RHO-BUI-ST-10 p. b
NJREC/CR-3066
RHO-BWI -SA-65
RHO-EWI-ST-10 p. 16

HO-BWILD-4S p. 7

'

I)

)

)

)

I

I

I

i



I

)

Er90
8r90
Sr90
Sr90
Tc95m
Tc9
Tc99
Tc"
Tc99
Tc99
Tc99
T&229
Tb229
Th229
T229
Th230
Th230
Th230
Th230
Th230
Th232
Th234
U232
U233
U233
U233
U233
U233
U234
U234
U234
U234
U234
U235
U235
1235
U235
U1236
U238
U230
U238
U233
U238
Zr93
Zr93

28.1
2Y
2.E1
2. E6E2
1. 67E-I
2. IE5
Z.12ES
2.12E5
2. IE5
2. IES
2. IE5
7.3E3
7. 34E3
7. 34E2
7.34E3
7.70E4
O. COE4
7. 7
7. 7E4
O. 0EI
1. 4E10
4.6E-2
7.36EI
1. 62E5
1. 625
1. 58E5
1. U8ES
1. £2!
2.44E5
2. 47E5
2.4ES
2. 44E5
2. 5E5
7.OEE
7.04E8
7. 04E8
7. E,
2. 4E7
4. 47E9
4. 51E9
4. SE9
4. 47E9
4. 5E9
I. 5E-6
9. 5ES

J" E/CR-0T12 UCRL-52719
IVREC/CR-30"6
RHO-UWI-6A-192P
RHO-BWI-UT-1o p. 16
PHO-UWI-LD-48 p.7

*"RO-WI-C-94 P.99
SHO-EWI-LD-40 p.7
NUREO/CR-0912 UCRL-52719
UREO/CR-3066
m-oWI -6T-5

RHO-EWI-6T-10 p.16
NURE0/CR-3066
Itll-SWI-ST-5
ROrEUI-C-94 p. 99
1U4-WI-ST-10
HI -BWI-C-94 P. 99
RHO-EWI-C-94 p. A19
NREO/CR-3066
RHO-EWI-6T-5
IC-oUWI-ST-10
NAJEO/CR-3066
RHO-BWI-C-94 p.A19
RHO-EWI-ST-10
RHO-BUI-LD-48 p. 7
WREO/CR-3066
RHO-BWI-ST-S
P)V-EWI-C-94 p.n
RHo-UWI-UT-10
RHO-BI-C-94 p. 99
RHO-EWI-C-94 P. A19
NREC/CR-30&6
RKM-D WI-ST-5
Ric-SUI-6T-10
UURECZCR-3066
R11-BWI-ST-5
RIC-DUI-C-94 p. 99
RHO-BWI-ST-10
RHO-BUI-ST-IO
RH-DUI-C-94 p. 99
RHO-EUI-C-94 p. AI9
UUREG/CR-3064
RllO-RWI-ST-5
RHO-EUI-ST-10
NQEC/CR-3066
RHO-CWI-ST-10 p.16

I 1

)

)

)

j)

)

)

)

.I

)

i
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WASTE PACKAGE SUBSYSTEM: WASTE FORM -
PARAMETER: SPECIFIC ACTIVITY (Ci/solat ChECKED BY: -e DATE:

GA BY: DATE: RQi-Ac/

SPECIFIC
SPECIES ACTIVITY REFERENCE

Am241 790 RH0-BWI-SA-143
Am241 134 RHO-BWI-ST-5

* Aa242m 2360 RH0-BwI-ST-5
Aa243 45 RH0-BUI-SA-143
Aa243 48.6 RH0-BWI-ST-5
C14 53.6 RII-UWI-ST-5
Cm242 B. 12E5 RH0-BWI-ST-5
Cm243 1. 3E4. RHO-BWI-ST-5
Cm245 42 RHO-BWI-ST-S
CsI37 1£4 RHO-BWI-EA-143 p. 29
EuIS4 2E4 RHO-BWI-SA-143 p. 29_
1129 0.02 RHO-EWI-SA-143 12
1129 0.021 RHO-BI-ST-5
Np237 0. 2 RH0-BWI-6A-143 )
Np237 0. 167 RHO-BWI-ST-5
Pc231 Al RH0-suI-ST-5
Pu233 IS RHO-EWI-ST-5
Pu238 410 RH-BWI-ST-5
Pu239 15 RH0-EWI-SA-143
Pu240 54 R0-W I-SA-143
Pu241 2. 42E4 RHO-BWI-ST-5
Pu242 0.9 RtO-UEI-8A-143
Pv242 9.32E-3 RHO-WEI-ST-5
R*226 224 RHO-BWI-ST-5
1.79 5 RW-IJI-SA-343 p.29
9o151 4000 RH-IWI-UA-143 p.29
Sr90 1. 2E4 RHO-UWI-SA-143 p. 29
Tc99 1. 7 RHO-WI-1SA-43 p.29
Tc99 1. 7 RIH0-BWI-ST-5
TI229 .48.7 RH0-BWI-ST-5
Th230 4. 64 RHO-BWI-ST-5
U233 2.31 RHO-BWI-ST-S
U234 1.4 . RHO-EWI-SA-143 p.29
U234 1.46 RHO-BW-ST-5
U235 5. IE4 RHO-BWI-ST-5
U236 0.014 RHO-BUI-SA-143 p.29
U23 SE5 RHO-BWI-SA-143
U238 6. 025 RH0-BWI-ET-5
Zr93 0. 36 RHO-BWI-SA-143 p. 29

�.1



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (wt. %)

Prepared by
Checked by

QA by

AB
RK

Jj

Date 6/18/84
Date 6/20/84
Date

Anount

Waste Source

Spent Fuel-Aged 10 Yrs

.I N

s

Is

I

Is

II

Is

II

s

N

$I

Species

U02

NP(2

Pu02

CmO2

Y203

La203

CeO2

Pr 6 O 1

Nd203

ZrO2

M002

SrO

BaO

Amount
(Wt.%)

96.124

0.044

Form

0.848

0.055

a

Reference

RHO-BWI-C-114

II

-

0.001

0.051

0.126

0.259

0.120

0.502

0.434

N

Ia

II

II

..

K

H

0.393

0.081

0.171

I

II



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (wt. %)

Prepared by
Checked by

QA by

AB

.5P

Date 6/18/84
Date E1 -a
Date -

-

Anowat

Waste Source Species

Cs 2 0

I

Te

Ru

Rh

Pd

Tc

U02

NPO2

Pu02

AmO 2

CniO2

Y203

La2O3

Amount
(wt.%)

0.277

0.024

0.051

0.193

0.042

0.121

0.070

96.166

0.138

0.728

0.033

<0.001

0.051

0.126

Form Reference

RHO-BWI-C-i14

H

Spent Fuel
Aged 1000 Yrs

I'

SI

R

I,

- n

Is



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (wt. )

Prepared by
Checked by

QA by

AK
.

Date also/¢4
Date n -y
Date z9.zL-'

i'1mount

Waste Source

Spent Fuel
Aged 1000 Yrs

H
ml

Species

CeO2

Pr6O11

Nd2O3

ZrO2

M002

SrO

BaO

Cs20

I

Te

Amount
(wt.%)

0.258

Form Reference

RHO-BI-C-114

H

II

U

0.120

0.501

0.484

0.393

0.037

0.265

0.189

0.024

0.051

a

II

of

I

Ru

Rh

Pd

Tc

0.193

0.042

0.121

0.070

,.

II



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (wt. %)

Prepared by
Checked by

QA by

AB
PL

Date 6/19/84
Date M -j
Date lAn -2 j

Anount

Waste Source Species

Sib 2

Na2O

Fe2O3

8203

ZnO

U308

RE 2 03

T102

Moos

CaO

ZrO2

CeO2

RuO2

Cs20

Amount
(wt.%)

39.8

12.5

9.8

9.5

5.0

4.6

3.4

3.0

2.3

2.0

1.8

1.2

1.1

1.0

Form

76-68 Glass

I,

II

Is

II

II

..

Reference

RHO-BWI-LD-l1, p. 7

n
H

SI

II

Is

a N

n I

I .
I, SI

SI a

SI SI

II II



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (wt. %)

Prepared by
Checked by

QA by

AB
PL

_ .

Date 6/19/84
Date o -o.1-,g
Date tp-as-s

Anount

Waste Source Species

BaO

PdO

P2 0 5

Cr 2 03

SrO

TeO2

NiO

Rh203

Rb20

Others

U0 2

ThO2

Y203

CeO2

Amount
(wt.%)

0.6

0.5

0.5

0.4

0.4

0.3

0.2

0.2

0.1

0.1

96.09

0.95

0.51

0.25

Form

76-68 Glass

a

v

a

Reference

RHO-BWI-LD-l1, p. 7

U

U

NN

n

SD-BWI-TS-004, p. 10

a

it
U

Simulated Spent Fuel N

v

if



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (wt. %)

Prepared by
Checked by

QA by

RK

LAL

Date 7/5/84
Date q- -11q
Date Ia.-. _Sy

Aiiount

Waste Source

Simulated Spent Fuel

so

II

Is

to

..

..

..

55

Species

Mo

Pd

Cs

I

Te

Sr

Ba

W

Re

Amount
(wt.X)

0.294

0.357

0.202

0.024

0.051

0.068

0.153

0.010

0.129

Form Reference

SD-BWI-TS-004, p. 10

n

N

N

5,

U1

of

High Level Waste in
Borosilicate Glass

II

..

Sm

Si02

8203

P 2 05

Alkali Metal
Oxides

0.565

25-50

..

Cast Glass

9-22

0-2

8-19

is

N

RHO-BWI-ST-7

..

..s



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (wt. %)

Prepared by
Checked by

QA by

Ci

fit-

Date 7/6/84
Date q-Da-5.L
Date qyA9 b'

Waste Source Species

High Level Waste In Alkali Earth
Borosilicate Glass Oxides

F203, Cr203, NO

"o A1203

T102

ZnO

"o CuO

PbO

II Cd2O3

Fission
products

Actinides

Amount
(wt.%)

0-6

1-20

0-10

0-3

0-22

0-3

0-50

0-12

30

10

Form

Cast Glass

..

Reference

RHO-OWI-ST-7

I

i

I. U

.. ..

.. u

I .s

i ..

II

a N



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (g)

Prepared by
Checked by

QA by

AB
Se
L-F

Date 6/18/84
Date bq-In2i F
Date _I&,- /

Waste Source Species
2 4 2 pu

2 3 BU

234U

230 Th

2 2 6 Ra

245a

24 Am

237Np

2 3 3 U

229Th

243AM

2 3 9 Pu

235ui

231Pa

Amount
(9)

9.67 E8

7.15 EO

6.44 E6

1.52 E2

6.92 E-2

2.29 E4

2.78 E7

2.07 E7

2.06 E2

4.21 E-2

3.1 E6

1.21 E8

3.94 E8

1.42 El

Reference

RHO-BWI-C-94, p. 60

Is

Project'

Remarks

Ion to Year 2000

N

H I,

St 'U

of a

is 'a

It U

n U

H U

H

U

N

U

a U

U a

I. n



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (g)

Prepared by
Checked by

QA by

AB
-5P
I-N

Date 6/18/84
Date b9-6 y
Date jA-_9-

Waste Source Species

14C

Amount
(9)

4.67 E3

1.77 El

4.82 E7

Reference

RHO-BWI-C-94, p. 60

U

Remarks

Projections to Year 2000

U99Tc

1291 H a

i



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (g/tonne)

Prepared by
Checked by

QA by

CJ

L/m

Date 7/5/84
Date o4 OA-g
Date JiLRs-eY

Waste Source

LWR Spent Fuel
10 Yrs After Discharge

is

is

a

to

to

n

n

N

NI

Species

He

Ge

As

Se

Br

Kr

Rb

Sr

Y

Zr

Nb

Mo

Tc

Amount
(g/tonne)

0.634

0.371

0.085

52.1

. 15.3

362

348

* 880

467

3780

.0041

3470

841

Reference

RHO-BWI-ST-7

I

of

19

Is

is

Is

N -

1

Remarks

is Ru 2150

.. . . - , . . ... ! . I



I

WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (g/tonne)

Prepared by
Checked by

QA by

CJ

LA(

Date 7/6/84
Date a9-02- 2
Date /29-i;q

Waste Source

LWR Spent Fuel
10 Yrs After Discharge

au

Is

N

'S

a

N

a

of

SI

Species

Rh

Pd

Ag

Cd

In

Sn

Sb

Te

I

Xe

Cs

Ba

La

Ce

Amount
(g/tonne)

388

1410

59.7

83.8

1.23

51.0

10.5

570

270

5450

2310

1810

1270

2480

Reference

RHO-BWI-ST-7

N

II

is

N

Is

U

Remarks

__



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY (g/tonne)

Prepared by
Checked by

QA by

CJ Date 7/6/84
Date Diea-I
Date a-e-i&

Am6unt

Waste Source

LWR Spent Fuel
10 Yrs After Discharge

a

S

Species

Pr

Amount
(g/tonne)

1200

Nd 4110

..

..

I,

..

II

go

mm

Pm

Sm

Eu

Gd

Th

Dy

U

Np

Pu

Am

on

7.49

899

162

123

1.78

1.12

955,000

483

11,600

137

23.3

Reference

RHO-BWI-ST-7

..

N

U

me

II

a

II

a

om

Remarks



WASTE PACKAGE SUBSYSTEM: WASTE FORM Prepared by
Checked by

QA by

CJ, AB

M

Date 7/10, 22
Date 6gaiffil
Date £a2f-adPARAMETER: RADIONUCLIDE INVENTORY ()

Amount (C1)
Waste Source Species 10 yrs 100 yrs 1000 yrs 10,000 yrs Reference Remarks

LWR spent fuel
after solation

from the reactor
(solid pellets)

3H
14C

79Se
8 Kr
90Sr
93Zr
99Tc

107Pd
I13mCd
126Sn
1291

13 5CS
1 3 7Cs
151S
154Eu

2 10 Pb

226Ra
22 7Ac
229 Th

1.2E7
3.5E4
1.6E4
2.3E8
2.4E9
8.OE4
6. IE5
4.6E3
3.3ES
2.2E4
1.5E3
1. 3E4
3.5E9
5.2E7
1.7E8
2.5E1
3.3E-5
3.5E-4
5.2E-2
1.3E-3

7.5E4
3.5E4
1.6E4
7.5E5
2. 7E8
8.0E4
6. 1E5
4.6E3
3.8E3
2.2E4
1.5E3
1.3E4
4.4E8
2.4E7
3.6E6
2.4E1
8.OE-2
1.6E-1
1.2EO
4.OE-2

3. 0E4
1.6E4

6.OE-2
8.OE4
6. 1E5
4.6E3

2.2E4
1.5E3
1. 3E4
4.OE-1
1.9E4

1.4E1
4.7E1
4.7EI
1.64E1
5.6EO

.E4
1.5E4

8.0E4
5.6E5
4.6E3

2.1E4
1.5E3
1. 3E4

RHO-BWI-ST-10
it
,.

aN

is
n

a

a

a

n

a

Amounts listed are equal to
half the estimated total
inventory of spent fuel n
the U.S. n the year 2010
(46,500 mt heavy metal).
This reference also lists
(pp. 31-36) Inventory for all
isotopes in terms of curies
per metric ton of heavy met-
als for ten different decay
periods. These values are
also listed in RHO-BWI-SA-
65.

8.OE2
2.3E3
2.3E3

1.59E2
7.03E2

... , 1 . .



WASTE PACKAGE SUBSYSTEM: WASTE FORM Prepared by
Checked by

QA by

CJ, AB

I-P
_-A

Date 7/10, 22
Date A9c2. g
Date lO&2f-jPARAMETER: RADIONUCLIDE INVENTORY (Ci)

Amount (Ci)
Waste Source Species 10 yrs 100 yrs 1000 yrs 10,000 yrs Reference Remarks

LWR spent fuel
after isolation
from the reactor
(solid pellets)

2 3 0 Th
2 3 Pa
2 3 2 U
2 3 3 u
2 3 4U
2 3 5 u
2 3 6 u
2 3 8 u

237Np
2 3 8pu
2 3 9Pu

24

24 PU
242pU

24 lwm
242AM

243AmI
24 3CMz

244CM

245cm

245cm

1.9E-1
2.5E-1
6.56E2
1.8E0
3.5E3
7.5E2
I.OE4
1.5E4
1. 5E4
9.4E7
1.4E7
2. 1E7
3.2E9
7.5E4
7.5E7
4.7E5
6.6E5
1.5E5
4.2E7
8.4E3
1.6E3

1.03E-1
1.7EO
2.9E2
8.4EO
2. 1E4
7.5E2
1.OE4
1.5E4
1. 9E4
4.7E7
1.4E7
2.1E7
4. 7E7
7.5E4
1. 6E8
3.2E5
6.6E5
2.2E4
1.4E6
8.4E3
1.6E3

2.81E2
1.64E1
5.OE2
1.4E2
3.7E4
8.OE2
1.1E4
1.5E4
4. 5E4
5.2E4
1. 3E7
1.9E7
7.8E3
7.5E4
3.9E7
5.2E3
6.1E5

8.0E3
1.4E3

3.046E3
1.6E2

2.1E3
3.7E4
8.9E2
1.5E4
1.5E4
5.2E4

1.OE7
7.5E6
3.6E3
7.5E4
3.7E3

2.7E5

3.7E3
3.7E2

RHO-BWI-ST-10
so
.'
n

It

SIH

n

IS

H

H

of

H

IS

Amounts listed are equal to
half the estimated total
Inventory of spent fuel n
the U.S. n the year 2010
(46,500 mt heavy metal).
This reference also lists
(pp. 31-36) inventory for all
isotopes in terms of curies
per metric ton of heavy met-
als for ten different decay
periods. These values are
also listed in RHO-BWI-SA-
65.



WASTE PACKAGE SUBSYSTEM: WASTE FORM

PARAMETER: RADIONUCLIDE INVENTORY

Prepared by
Checked by

QA by

-

Date 7/6/84
Date _Rqoa-2±
Date I-29 _.A

Waste Source Ion Molarity Oxide g/l* Form Reference RemarksA

Hi-level PW-7 waste
in supercalcine SPC-4

RE 0.204 RE 2 03 34.07 Pellets RHO-BWI-ST-7 RENd+Pr+Sm+Gd+Y

'1

'I

Hi-level waste P-7
in supercalcine SPC-2

Gd

Zr

Fe

Po4

Mo

Cs

X Ba

is Sr

Cr

"f Rb

Na

"f Ru

NI

* grans of oxide per liter of

0.153

0.106

0.100

.0.100

0.095

0.054

0.027

0.027

0.012

0.010

0.010

0.059

0.005

calcine

Gd203

ZrO2

Fe 2 03

P2 05

MoO 3

Cs 20

BaO

SrO

Cr 2 03

Rb 20

N20

RuO2

NIO

27.69

13.04

8.0

7.10

13.68

7.61

4.13

2.81

0.91

0.94

0.31

7.90

0.38

N

U

N H

a ..

U

nS

Is Is

N9 n

N N

N N

N N
I

H N

K N

N N



APPENDIX C REFERENCES
WASTE PACKAGE SUBSYSTEM DATA TABLES

RHO Series

RHO-BWI-C-94: I. P. King, D. B. McLaughlin, W. R. Norton, R. G. Baca, and
R. C. Arnett, Parametric and Sensitivity Analysis of Waste Isola-
tion in a Basalt Medium; prepared by RHO, Energy Systems Group,
for U.S. Dept. of Energy, Feb. 1981.

RHO-BWI-C-108: L. L. Ames and J. E. McGarrah, Investigation of Basalt-
Radionuclide Distribution Coefficients, Fiscal Year 1980 Annual
Report; Pacific Northwest Laboratory, PNL-3432, Dec. 1980.

RHO-BWI-C-114: R. E. Woodley, C. N. Wilson, and R. L. Hervig, The Chemical
and Physical Characteristics of Spent Light Water Reactor Fuel
and a Method for Simulation of a Nonradioactive Analog, July
1981.

RHO-BWI-LD-11: R. A. Deju, R. K. Ledgerwood, and P. E. Long, Reference
Waste Form, Basalts, and Ground Water Systems for Waste Inter-
action Studies, Sept. 1978.

RHO-BWI-LD-48: P. F. Salter, L. L. Ames, and J. E. McGarrah, The Sorption
Behavior of Selected Radionuclides on Columbia River Basa ts,
Aug. 1981.

RHO-BWI-SA-65: B. J. Wood, The Use of Simple Transport Equations to Esti-
mate Waste Package Performance Requirements; paper to be present-
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APPENDIX D

DESCRIPTION OF THE CAPABILITIES OF BWIP
PERFORMANCE ASSESSMENT COMPUTER CODES



BVIP PERFORMANCE ASSESSEMT MODELS

1.0 INTRODUCION

'The purpose of Appendix D is to describe the performance assessment
models being used by the BIP and to discuss how performance assessment
models interface with other BWIP modeling activities. The need to address
performance activities is fundamental to the basic program mission of the
U.S. Department of Energy's geologic repository program; that is, to
develop mined geologic repositories for the permanent disposal of high-
level radioactive waste and spent fuel in a manner that fully protects the
health and safety of the public."M Performance Assessment Activities
relate data collected during the Site Characterization activities to both
the near-term and long-term safety issues associated with the safe hand-
ling and disposal of high-level nuclear waste. During Site Characteriza-
tion, the performance assessment models will be used by the BWIP to prior-
itize data needs. Data needs are defined in the context of providing the
necessary reasonable assurance" that the NWRB complies with specified
regulatory performance criteria.

The scope of performance assessment activities includes both; pre-
closure occupational and public safety considerations, and post-closure
long-term waste isolation safety considerations. Although preclosure
occupational safety will be the responsibility of the design agent, appro-
priate reviews will be the responsibility of the BWIP. Safety considera-
tions will be examined under both anticipated or normal operating condi-
tions and abnormal accident or disruptive conditions. Generally speaking,
performance-assessment model activities focus on the development of a
capability that will be used to assess subsystem and overall system
performance as specified in the regulatory criteria, Nuclear Regulatory
Commission (NRC, 1983) and Environmental Protection Agency (EPA, 1982).

2.0 PRECLOSURE PERFORMANCE ASSESSMENT MODELS

The preclosure performance assessment activity address the safety of
the NWRB during repository construction and operation until permanent
closure of the facility. The scope of preclosure performance assessment
activities include optional retrieval of emplaced waste. The emphasis of
the preclosure performance assessment activities is on ensuring safety of
the engineered system (waste package and repository) through support of
design and licensing of the NWRB. Preclosure safety analysis will include
evaluations of the following:
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0 Normal and accident conditions

* Internal and external events that impact safety

* Radiological and nonradiological occurrences

* Onsite and offsite consequences.

Assessment of preclosure performance will involve an iterative pro-
cess. A Safety Analyses will be completed during each repository and
waste package design phase. The level of detail and the techniques used
in the safety analyses will be governed by the complexity and detail in
the system design description. Formal documented safety analyses will be
conducted following the completion of each major design phase conceptual,
upgraded conceptual, Repository Preliminary Design (Title .1), and Final
Design (Title II) designs. Such safety analyses will provide input to
design criteria and will include recommendations for ensuring that the
design will comply with applicable safety criteria. The initial safety
analysis review is contained in a draft Preliminary Hazards Analysis,
which is presently under review by the BWIP. Results from the Preliminary
Hazards Analysis along with the appropriate regulatory criteria will be
translated into more specific design safety criteria and will form the
basis for upgrading the repository functional design criteria prior to
initiating the upgraded conceptual design.

Numerical models will be used to examine aspects of occupational and
public safety related to radiological exposure and mine safety. As a
general rule, these analyses will be performed by the design agent or an
outside consultant under contract.

Heat Transfer Analysis. Heat transfer analysis is required to ensure
that the temperature during the periods of repository operation and per-
formance confirmation can be controlled to first allow the placement of
the waste, and secondly to allow retrieval of the waste for up to 50 years
if required. Subsequent to closure, limitations on maximum temperatures
will be required to limit degradation, physical or chemical changes to the
host rock, waste package, container, and other engineered barriers. Non-
linear codes are used to model materials with temperature-dependent spe-
cific heats or thermal conductivities. Results from the thermal analyses
in the form of temperature changes will be used to evaluate compliance
with thermal design in limits and will be used as input to the stress
analysis codes. Models that will be used for detailed thermal analyses
include HEATING5, ANSYS, and ADINAT. These codes will be used to
benchmark the very near field MAGNUM 2-D and near-field PORFLO performance
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assessment computer codes. If benchmarking is not possible, results from
HEATING5, ANSYS, and ADINAT will be used to calibrate MAGNUM 2-D and
CHAINT.

Geomechanical Analyses. Geomechanical analyses are required to
determine the stresses around the repository, the deformation associated
with the stresses, and the overall stability of the openings. Stresses
computed from the geomechanical analysis may be due to the initial
stresses, excavation geometry, thermal loads, blast damage, and/or earth-
quake loads. The results of these analysis will be used for repository
design.

Three computer codes will be used to evaluate geochemical stress and
deformation considerations in support of engineering design activities.
The include ABAQUS, ANSYS, and ADfNA/ADINAT.

From a performance assessment long term waste isolation point of
view, results from the geochemical stress and deformation analysis will be
used to estimate the changes in hydraulic conductivity and porosity of the
backfill and host rock. The time- or temperature-dependent variation in
hydraulic properties of the host rock could be determined outside the flow
and tranport codes. These results could then be input directly into the
groundwater flow and solute transport codes. Another approach would be to
use the results from the detailed design codes, i.e., ABAQUS, ANSYS,
ADINA/ADINAT to calibrate simplified thermomechanical'computer codes such
as BETA or DAMSWEL. The BETA or DAMSWEL computer codes could be used to
calculate stress and deformation. The results from the BETA or DAMSWEL
computer codes could be used to calculate changes in hydraulic properties
that would be input into the groundwater flow and transport codes. In
terms of software model development, the coupling of these analyses could
be accomplished implicitly using appropriate pre and post processors. A
description of BETA and DAMSWEL is provided in Section 4.0.

The consequences of selected hazardous repository operations under
normal and accident conditions will be evaluated and compared to applic-
able criteria. Consideration will be given to radiological, industrial,
and mine safety hazards to the public and to repository personnel. This
task will lead to the documentation of quantitative estimates of conse-
quences and a measurement of risk (probability times consequence). Safety
hazards will then be classified and ranked in terms of relative risk.

Mine accidents will be analyzed for their impact on occupational
safety and relationships to radiological hazards will be identified. For
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accidents that involve the relese of radioactivity, the consequence analy-
sis will calculate both occupational and public exposure. To this end,
the consequence analysis will include evaluation of:

* Contaminant source terms

* Occupational radiation exposure

* Release mechanisms

* Transport pathways

* Radiological dose consequences.

Source terms will be quantified through detailed analysis of previ-
ously described accident scenarios. Release characteristics will depend
on the type of initiating event (e.g., fire, explosion) and the fraction
of waste inventory involved. Within the facility, transport pathways will
be determined by ventilation system performance, radioactive waste system
capabilities, and the anticipated response of monitoring systems and per-
sonnel to accident conditions. Radiological dose via environmental path-
ways, i.e. air and water, will be evaluated with appropriate models.
Radiological dose to the public and to repository personnel will be calcu-
lated considering the population exposed and dose mechanism or process,
i.e. direct exposure, inhalation, ingestion, or immersion. Assessments of
radiological dose will be made using standardized environmental pathway
computer codes, i.e., KRONIC, DACTIN, PABLM. These computer codes have
been widely used in the nuclear industry and have been documented and
verified for use in support of licensing nuclear facilities. In accord-
ance with DOE-RL guidance, dose calulations will be made by the PNL Envir-'
onmental Evaluations Section.

3.0 POST-CLOSURE PERFORMANCE ASSESSMENT MODELS

To model the characteristics and performance of a mined geologic
repository, mathematical models must be developed that will predict the
potential release of radionuclides to the accessible environment and the
path of transport of these radionuclides. These models must account for
the potential consequences associated with releases over extended periods
of time, i.e., 10,000 yr and greater, and over varying space scales, i.e.,
meters to tens of kilometers. As conceptualized, the primary pathway for

the migration of radionuclides from the waste package to the accessible
environment is via groundwater transport. Construction of conceptual

models is a necessary precursor to the development of more detailed mathe-
matical models.
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A suite of computer codes has been assembled to model the release and
transport of radionuclides. These computer codes are both deterministic
and stochastic in nature. In deterministic analysis input data are speci-
fied as single, discrete values for each parameter. In stochastic analy-
sis each of the parameters is assigned a distribution, i.e., normal,
lognormal, etc., from which discrete values are selected randomly for each
computational cycle, and the process is repeated.

In the following, the performance assessment models that will be used
to assess post-closure waste isolation performance related to regulating
criteria will be reviewed. The interface of performance assessment acti-
vities is also discussed.. The discussion is divided into a presentation
of codes use for analysis at the various subsystems.

The critical processes that effect radionuclide migration can be
different at different spatial scales. As a result, the models used for
overall long-term waste isolation performance analysis have been divided
into a discussion of needs at differing space scales; very near field,
near field, and far field. These space scales are correlated with the
various repository subsystems to underscore the importance of the multi-
barrier approach, i.e., very near field synonymous with Waste Package
Subsystem, near field synonymous with repository seal subsystem, and far
field synonymous with site subsystem.

Waste Package Subsystem Model. A waste package for a NWRB can con-
trol release of radionuclides either by containing them for a predeter-
mined period or by controlling release from the waste form and packing.
At the waste package scale of analysis, the primary factors affecting mass
transport are the solubility of the radionuclide under review, the sorp-
tive characteristics of the radionuclide once the radionuclide under
review, the sorptive characteristics of the radionuclide once the radio-
-nuclide begins to migrate away from the waste package, the diffusivity of
the packing material and host rock surrounding the packing, the dispersiv-
ity and advection of the groundwater and radioactive decay. The release
rate from the waste package is assumned to be controlled by the solubility
limit and diffusive transport through the packing material.

Performance Assessment will use the results from this model as a
source term for MAGNUM 2-D and CHAINT. To the extent possible, the MAGNL4
2-0 and CHAINT computer codes will be calibrated against the waste package
process specific modules.. The BWIP allocation stragegy assumes that each
of the subsystems can satisfy the EPA integrated flux criterion with pre-
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specified level of confidence. This redundancy in design seems prudent in

light of present uncertainties.

Repository Seals Subsystem Model. Performance allocation strategy is
based upon the principles of redundancy in assigning performance goals for

each of the subsystems. Using this approach, the repository seals sub-
system acting in concert with the site subsystem is assigned a performance

goal of achieving compliance with EPA independent of the performance of
the waste package subsystem.

As conceptualized, the migration of radionuclides from the waste
package to the accessible environment can be through either the vertical

shafts or through the host rock. In terms of groundwater flow split pre-
liminary calculations have shown that the percentage of flow past the
repository seals system is 100% of the total flow intercepted by the

repository.

At the repository seals subsystem scale of analysis, the primary
factors affecting mass transport are the concentration of radionuclides in

the groundwater, the sorptive characteristics of the radionuclides in the
tunnel and shaft backfill, blast damage and plastic stress induced zone

.surrounding the backfill, and the host rock, molecular, diffusivity in
each of these zones, dispersivity and advection of the groundwater, and

radioactive decay. Performance Assessment plans to use the PORFLOW,
MAGNUM 2-0 and CHAINT computer codes to simulate the repository seals
subsystem. The performance assessment computer codes will be calibrated
and/or benchm arked against the Engineered Barriers repository seals sub-

system model.

Site Subsystem Model. Preliminary analysis indicates that more than
90% of the radionuclides that migrate from the waste package subsystem

will be transported into the site subsystem. The stratigraphy of the
basalts beneath the Hanford Reservation support the conceptualization of a

flow geometry using a layered horizontal mode. Each of these layers is
characterized by two zones, a dense interior and a brecciated flow top.

Radionuclides that migrate from the waste package subsystem into the site
subsystem will be transported into the dense interior of the basalt. It

is assumed that the radionuclides will tend to move in a vertical direc-
tion under the influence of the stronger vertical hydraulic gradient. The

radionuclides intercept a flow zone with a higher hydraulic conductivity
(assume isotropic). If the radionuclides migrate into a zone of rock that

has a higher conductivity than the rock immediately above and below, the
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radionuclides will tend to move in a horizontal direction consistent with
the layered geometry. The radionuclides will continue to flow in this
horizontal plan until a discontinuity or change is encountered. Different
conceptual models of the groundwater flow system within the deep Hanford
basalts are presently under csideration.

At the'site subsystem scale of analysis, the primary factors affect-
ing mass transport are the concentration of radionuclides in the ground-
water, the sorptive characteristics of the radionuclides n the flow

interiors and flow tops of the basalt, molecular diffusivity, the disper-
sivity and advection of the groundwater. The TRESCOTT computer code will
be used to simulate the groundwater flow system during hydrologic charac-
terization. The MAGNUM 3-D computer code is presently being documented,
verified and benchmarked and will be used during licensing for simulating
groundwater flow n the far field. MAGNUM 3-D will be benchmarked against

the TRESCOTT computer code prior to the start of Title I design.

4.0 DESCRIPTION AND STATUS OF PERFORMANCE ASSESSMENT MODELS

4.1 DETERMINISTIC MODELS

4.1.1 BETA Computer Code

Summary: The finite-element code BETA is a modified version of a
computer code developed by the University of Minnesota. The BETA code is
designed to simulate the thermomechanical response of a continuous rock
mass in two dimensions (i.e., artesian or cylindrical coordinate sys-
tems). Stresses and strains in the rock mass surrounding the repository
are computed as functions of stress boundary conditions, gravity loads,
and transient thermal conditions. Heat transport through the rock mass Is
assumed to occur by conduction only; advection of the groundwater and
convection boundary conditions are not considered. BETA solves linear
steady state and transient problems. Material properties may be spatially
varied.

The specific governing equations are based on elastic behavior and
can be found in most stress analyses (Timoshenko and Goodier, 1970) and
finite-element texts (Cook, 1981). Some of the basic features of the BETA
code include:

* Representation of the rock mass as a continuum represented by
quadrilateral isoparametric elements
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* Plane stress and plane strain relationship

* Isothermal stress and coupled stress and temperature relation-
ship

* Transient heat transfer term

* Arbitrary heat source term.

Status: The BETA computer code was developed at the University of
Minnesota for the WIP. A users guide has been prepared (Santich, 1980).
A preliminary verification of the computer code has been completed
(Santich, 1980). Additional testing of the code is planned and calibra-
tion of the code against the engineered design models is anticipated.

4.1.2 DAMSWEL Computer Code

Summary: The computer code DAMSWEL is a finite-element model used for
thermal stress analysis in two dimensions. The DAMSWEL computer code
solves steady-state and transient, linear and nonlinear, isotropic and
anisotropic heat conduction problems in artesian and cylindrical coordin-
ates. Material properties may be nonlinear functions involving dependence
on temperature. Thermal conductivity may be anisotropic. Results from
the thermal analysis are used as input to the calculation of geomechanical
stresses.

Status: A users guide for the DAMSWEL computer code has been com-
pleted (Boonlualohr et al., 1980). A preliminary verification for the
computer code has been completed. Preliminary validation of the DAMSWEL
computer model was performed using data from the full-scale heater tests
conducted at the Near Surface Test Facility. Additional testing of the
DAMSWEL computer code is planned.

4.1.3 MAGNUM 2-D Computer Code

Summary: MAGNUM 2-D is a two dimensional (2D) finite-element code
designed to simulate transient groundwater flow and heat transport in
fractured-porous rock systems. The theorectcial framework of the code is
based on concepts for a pourous continuum and for discrete conduits. In
particular, a dual-porosity approach is used to represent the continuous
rock mass, where flowthrough-planar conduits are described by flow between
parallel plates, i.e. Poiseuille's equation. The governing equations and
finite-element solution techniques are presented by (Baca et al., 1981a).
The principal features of the MAGNUM 2-D code are as follows:

D-8



* Representation of the rock mass as a continuum using isopara-
metric finite elements; line elements embedded along the sides
of two-dimensional elements to represent discrete fractures

* Stratigraphic features that include variable media properties

* Coupled or uncoupled solutions of heat and flow equations

* Flow-field calculations that input to pathline and transport
models.

Status: A users manual for the MAGNUM 2-D computer code has been
prepared (England et al., 1984). Preliminary verification and benchmark
testing of the computer code has. been completed (Budden et al., 1984).
Additional testing and documentation of the computer code will be per-
formed during FY 1985 and 1986.

4.1.4 CHAINT Computer Code

Summary: The CHAINT code simulates multicomponent radionuclide tran-
sport in a fractured-pouous medium. The processes modeled include advec-
tion, dispersion/diffusion, sorption, chain-decay coupling, and mass
release. The computational method is based on a finite-element solution
of the system equations. Continuum portions of the medium are modeled as
a single-porosity system, using two-dimensional isoparametric elements.
Discrete features are modeled using isoparametric line elements that are
embedded along the sides of the two-dimensional elements. Principal
inputs to this code are the groundwater-flow calculations obtained with
the MAGNUM 2-D code (or a comparable nonisothermal flow model). The
CHAINT code has the following major features:

* A generalized routine that treats combinations of nuclides
(actinides, fission, or activation products) with different
half-lives

* Subzone calculations in which the region of active nodes, within
the finite-element mesh, is varied with time as the problem
progresses

* Second-order accuracy and fully implicit.

Status: A users manual for the CHAINT computer code has been pre-
pared (England et al., 1984). Preliminary verification and benchmark
testing of the CHAINT computer code has been completed (Budden et al.,
1984). Additional testing and documentation of the computer code will be
performed during FY 1985 and 1986.
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4.1.5 PATH 2-D Computer Code

Summary: Using the numerical results from a two-dimensional (2D)
groundwater model, PATH computes the pathlines or streamlines for an
arbitrary set of starting points in the study region. In addition to
computing the particle trajectories, the code computes the cumulative time
of travel along each trajectory (i.e., travel times). The program solves

the pathline equations on a finite-element grid network, thereby tracing
the particle trajectory from element to element. Major features of the
PATH code are as follows:

* Solution to the pathline equation using a predictor-corrector
algorithm and finite-element shape functions

* Two-dimensional isoparametric elements with one-dimensional line
elements

o Graphic output with options for superimposing the finite-element
mesh, rock-type boundaries, and plots for subzone grids.

The PATH computer code is designed for interactive use on a standard
graphics terminal. Versions of this program are currently interfaced with
the MAGNUM and PORFLO computer codes.

Status: A users manual for the PATH 2-D computer code will be pre-
pared during FY 1985. Verification of the PATH 2-D computer code is
planned for FY 1985.

4.1.6 PROFLO Computer Code

Summary: PORFLO is a finite-difference code with options for modeling
the coupled processes of groundwater flow, heat transfer, and radionuclide
transport. The code is applicable to purous media or highly jointed rock
systems that may be represented as an equivalent porous continuum. The
finite-difference method is bsed on a nodal-point integration technique
used in conjuction with an alternating- direction implicit method. Addi-
tional description of this code is contained in Baca et al. (1981b).
Major features of the PORFLO computer code are as follows:

* Inexpensive and simple to use

* Conserves energy and mass at the grid-block level

* Calculates total activity crossing specified boundaries over a
specified period of time.
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Status: A users manual for the PORFLO computer code has been prepared
(Kline, 1983). Preliminary verification and benchmark testing of the
PORFLO computer code has been completed (Budden et al., 1984). The com-
puter code was submitted to the NRC for testing. To date results from
these tests have not been made available. Additional documentation and
testing of the PORFLO computer code are planned.

4.1.7 MAGNUM 3-D Computer Code

Summary: The MAGNUM 3-D code was developed to solve the three-dimen-
sional (3D) form the groundwater flow equation, using the same fundamental
numerical procedures as the MAGNUM 2-D code. MAGNUM 3-D is limited to
isothermal conditions; future versions will consider three-dimensional
nonisothermal effects as needed. The code is used on the continuum theory
of porous media and is designed for analysis of flow patterns in large-
scale groundwater basins. Some of the important features of MAGNUM 3-0
are as follows:

* Simulation of a complex three-dimensional geometry through the
use of various three-dimensional isoparametric finite elements
(e.g., tetrahedrons and paralleoepipeds)

* Treatment of different types of boundary conditions (e.g.,
specified heads and/or fluxes)

* Calculation of a three-dimensional flow field for input to path-
line and transport codes.

Status: A users manual for the MAGNUM 3-D computer code has been
prepared (Arnett et al., 1984). Preliminary verification and benchmark
testing of the computer code has been completed (Arnett, 1984). Addition-
al testing and documentation of the computer code is planned during FY
1985.

4.1.8 PATH 3-D Computer Code

Summary: The PATH 3-D is similar to PATH except that it calculates
three-dimensional pathlines or streamlines. It is interfaced with the
MAGNUM 3-D code.

Status: A users manual for the PATH 3-D computer code is planned for
FY 1985.
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.4.1.9 FECTRA Computer Code

Summary: The FECTRA code analyzes radionuclide transport in porous
media. This code is based on the dual approach that considers the inter-
action of the mobile and immobile radionuclide components. The theoreti-
c-al framework includes advection, dispersion/diffusion, sorption, decay,
and mass release of a single species. The code was originally developed
for application to the partially saturated flow regime. Basic features of
FECTRA are as follows:

* Two versions available (two-dimensional and three-dimensional),
using various isoparametric finite elements

* Second-order accuracy and fully implicit numerical techniques

* Stratigraphic features that-include variable media properties

* Coupled or uncoupled solutions of heat and flow equations

o Flow-field calculations that input to pathline and transport
models.

The FECTRA code is designed to be interfaced with a three-dimensional
fluid-flow code such as MAGNUM 3-D, as well as for controlled area/acces-
sible environment radionuclide transport.

Status: Documentation and testing of the FECTRA computer code is
scheduled for FY 1986.

4.2 PROBABILISTIC MODELS

The U.S. Environmental Protection Agency (EPA) has defined perform-
ance assessment as "An analysis that: (1) identifies the processes and
events that might affect the disposal system, (2) examines the effects of
these processes and events on the performance of the disposal system, and
(3) estimates the cumulative releases of radionuclides, considering the
associated uncertainties, caused by all significant processes and events.
These estimates should be incorporated into an overall probability distri-
bution of cumulative release to the extent practicable" (EPA, 1984).

In response to the need to address these uncertainties, the BWIP has
and continues to develop stochastic or probabilistic models. Both Monte
Carlo and finite order stochastic models have been developed for uncer-
tainty analysis.
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Summaries of the performance assessment probabilistic type models
follow: The PACSTAT computer code is a specialized version of the CHAINT
computer code. The MAGNUM-MC computer code is a specialized version of
the MAGNUM 2-D computer code. Testing and documentation of these two
computer codes beyond what is planned for the two parent codes, i.e.,
CHAINT, MAGNUM 2-D, is not anticipated. Testing and documentation will be
addressed as the specific needs arise. PORSTAT is a finite-order stochas-
tic model. A technical description of PORSTAT has been provided by (Sagar
and Clifton, 1983).

EPASTAT AND REPSTAT are simplified system simulation models that use
input data from process specific models. Formal documentation and verifi-
cation testing of these models is not anticipated.

4.2.1 PACSTAT

PACSTAT is a Monte Carlo two-dimensional mass transport computer code
that is used to calculate probability density functions for fractional
release rates (flux) and integrated release (integrated flux) at or past a
specified boundary. Computer code input parameters are specified as dis-
tributed variables. A Monte Carlo sampling technique is used to select a
set of input variables for analysis. The CHAINT radionuclide transport
model is used to simulate mass transport. The PACSTAT computer code is
currently the BWIP Performance Assessment Model used to simulate mass
transport of radionuclides in the very-near field, i.e., waste package,
backfill, and disturbed zone.

4.2.2 MAGNUM-MC

MAGNUM-MC is a two-dimensional Monte Carlo groundwater flow code.
The code is used to simulate groundwater flow in a heterogeneous medium.
The simulation model was developed to investigate the effect of spatial
variability in hydraulic transmisivity on resulting groundwater travel-
times. A Monte Carlo sampling technique is used to select transmissivity
data that are spatially correlated. The transmissivity data are input to
the MAGNUM 2-0 finite-element computer code. The MAGNUM 2-0 computer code
is used to simulate groundwater flow. The PATH 2-D computer code is used
to compute pathlines and calculate cumulative time of travel.

4.2.3 PORSTAT

PORSTAT is based on finite-order statistical techniques. The code is
used to compute the expected values and covariances in hydraulic heads and
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covariances in hydraulic heads and Darcian velocities. Sensitivity coef-
ficients for the hydraulic heads with respect to conductivity, storatlv-
ity, boundary and initial conditions are obtained as intermediate output.
A technical description of PORSTAT and a discussion of two preliminary
test cases have been provided by (Sagan and Clifton, 1983).

4.2.4 EPASTAT

EPASTAT is a systems simulation model used to assess system isolation
potential. EPASTAT is presently structured to calculate the integrated
flux at the accessible environment and to compare the results with the
system performance criterion as defined in 40 CFR 191 (EPA, 1982). EPA-
STAT models one-dimensional advective transport through a homogeneous
mediun Computer code input data are specified as distributed parameters.
A Monte Carlo sampling technique is used to evaluate the eff1ts of param-
eter uncertainty on waste isolation potential.

4.2.5 REPSTAT

REPSTAT is a system simulation model used to model the transport of
radionuclides via different-potential groundwater flow pathways from the
waste package to the accessible environment. REPSTAT simulates the re-
lease of radionuclides from the waste package using a diffusional release
model. Transport of radionuclides at the repository scale is assumed to
be governed by advection. Variations in the flow properties of the poten-
tial transport medias are included in REPSTAT. REPSTAT will be used to
investigate the waste isolation potential of different designs. Computer
code input data are specified as distributed parameters. A Monte Carlo
sampling technique is used to select input data. REPSTAT is presently
structured to calculate the integrated flux of the accessible environment
and to compare the results with the system performance criteria as defined
by EPA (1982).
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RHO SERIES

RHO-BWI-C Series

RHO-BWI-C-33: Barry E. Scheetz, Deane K. Smith, Mary W. Barnes, Sridhar
Komarneni, Linda M. Stull, and Catherine A. Smith, Simulated
High-Level Waste-Basalt Interaction Experiments, annual progress
report for Oct. 1 1977 - Sept. 30 1978; Materials Research Lab.,
Penn. State Univ., University Park, PA, Nov. 1978.

RHO-BWI-C-34: L. V. Benson, Secondary Minerals, Oxidation Potentials, Pres-
sure and Temperature Gradients in the Pasco Basin of Washington
State, topical report no. 1; Lawrence Berkeley Lab., Univ. of
California, Berkeley, CA, Nov. 15, 1978.

RHO-BWI-C-70: Sridhar Komarneni, Barry E. Scheetz, Gregory J. McCarthy, and
William E. Coons, Hydrothermal Interactions of Cesium and Stron-
tium Phases from Spent Unreprocessed Fuel with Basalt Phases and
Basalts, prepared by RHO, Energy Systems Group, for U.S. Dept.
of Energy, March 1980.

RHO-BWI-C-71; TEMP3D: A Computer Program for Determining Temperatures
around Single or Arrays of Constant or Decaying Heat Sources,
Users' Guide and Manual; Univ. of Minnesota, Dec. 1979.

RHO-BWI-C-72: DIFFUS2: A Computer Model to Approximate the Thermal Response
- of a Rock Mass to Heat-6enerating Waste, Users' Guide and Manual;

Univ. of Minnesota, Dec. 1979.

RHO-BWI-C-74: P. Boonlualohr, G. Musioe, and J. R. Williams, Program
DAMSWEL Programming Manual, Code Verification, Program isting,
Adv-nced Technology Group, Dames & Moore, July 1980.

RHO-BWI-C-78: STRES3D: A Computer Program for Determining Temperatures,
Stresses, and Displacements around Single or Arrays of Constant
or Decaying Heat Sources, Users' Guide and Manual; Univ. of
Minnesota, Sept. 1980.

RHO-BWI-C-79: BETA: A Two-Dimensional Finite-Element Code for the Predic-
tion of the Thermomechanical Response of Solids under Transient
Thermal Conditions and Static Mechanical Conditions, Users' Guide
and Manual; Univ. of Minnesota, June 1980.

RHO-BWI-C-80: HEFF: A Boundary Element Code for Two-Dimensional Thermo-
Elastic Analysis of a Rock Mass SubJect to Constant or Decaying
thermal Loading, Users' Guide and Manual; Univ. of Minnesota,
June 98

RHO-BWI-C-81: MINAQ: A Computer Model for Determination of Stresses and
Displacements around a High-Level Nuclear Waste Repository,
Users' Guide and Manual; Univ. of Minnesota, May 1980.
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RHO-BWI-C Series (continued)

RHO-BWI-C-94: I. P. King, D. B. McLaughlin, W. R. Norton, R. G. Baca, and
R. C. Arnett, Parametric and Sensitivity Analysis of Waste Isola-
tion in a Basalt Medium; prepared by RHO, Energy Systems Group,
for U.S. Dept. of Energy, Feb. 1981.

RHO-BWI-C-102: A. F. Koster van Groos, Determination of Dehydration Temper-
atures of a Secondary Vug-Filling Mineral (Smectite Clay) Using a
Differential Thermal Analysis at Various Pressures, March 1981.

RHO-BWI-C-105: J. R. Holloway, D. M. Jenkins, J. F. Kacoyannakis, and M. J.
Apted, The Geochemical Behavior of Supercalcine Waste Form: Its
Stability in a Basalt Environment, June 1981.

RHO-BWI-C-108: L. L. Ames and J. E. McGarrah, Investigation of Basalt-
Radionuclide Distribution Coefficients, Fiscal Year 1980 Annual
Report; Pacific Northwest Laboratory, PNL-3432, Dec. 1980.

RHO-BWI-C-111: L. L. Ames and J. E. McGarrah, High-Temperature Determina-
tion of Radionuclide Distribution Coefficients for Columbia River
Basalts; Pacific Northwest Laboratory, PNL-3250, Dec. 1980.

RHO-BWI-C-114: R. E. Woodley, C. N. Wilson, and R. L. Hervig, The Chemical
and Physical Characteristics of Spent Light Water Reactor Fuel
and a Method for Simulation of a Nonradioactive Analog, July
1981.

RHD-BW-CR series

RHO-BW-CR-131P: Lynn W. Gelhar, Consultant, Analysis of Two-Well Tracer
Tests with a Pulse Input, April 1982.

RHO-BW-CR-138P: Niall W. Kline, Akshai K. Runchal, and Robert G. Baca,
PORFLO Computer Code: Users Guide, Dec. 1983.

RHO-BW-CR-140P: Budhi Sagar and Peter M. Clifton, Numerical Modeling of
Parametric Uncertainties in Flow through Porous Media: Develop-
ment and Initial Testing of PORSTAT, July 1983.

RHO-BWI-LD Series (Informal Reports)

RHO-BWI-LD-11: R. A. Deju, R. K. Ledgerwood, and P. E. Long, Reference
Waste Form, Basalts, and Ground Water Systems for Waste Inter-
action Studies, Sept. 1978.

RHO-BWI-LD-23: W. E. Coons, E. L. Moore, M. J. Smith, and J. D. Kaser, The
Functions of an Engineered Barrier System for a Nuclear Waste
Repository in Basalt, Jan. 1980.
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RHO-BWI-LD Series (continued)

RHO-BWI-LD-27: F. A. Spane, Jr., Hydrogeologic Properties and Hydrochem-
istry for the Levey Interbed at Well 669-S11-E12A, Jan. 1981.

RHO-BWI-LD-43: P. F. Salter, L. L. Ames, and J. E. McGarrah, Sorption of
Selected Radionuclides on Secondary Minerals Associated with the
Columbia River Basalts, April 1981.

RHO-BWI-LD-44: R. C. Arnett, R. D. Mudd, R. G. Baca, M. D. Martin, W. R.
Norton, and D. B. McLaughlin, Pasco Basin Hydrologic Modeling and
Far-Field Raidonuclide Migration Potential, June 1981.

RHO-BWI-LD-45: W. S. Thompson and R. K. Ledgerwood, Drilling History of
Borehole DC-12, Feb. 1983.

RHO-BWI-LD-47: G. S. Barney, Evaluation of Methods for Measurement of
Radionuclide Distribution in Groundwater/Rock Systems, Aug.
1981.

RHO-BWI-LD-48: P. F. Salter, L. L. Ames, and J. E. McGarrah, The Sorption
Behavior of Selected Radionuclides on Columbia River Basalts,
Aug. 1981.

RHO-BWI-LD-67: Hydrogeologic Properties and Ground Water Chemistry of the
Rattlesnake Ridge nterbed at Well 699-25-80 (DB-14), Hanford
_ite, Nov. 1980. -

RHO-BVI-SA Series

RHO-BWI-SA-1: G. J. McCarthy, W. B. White, B. E. Scheetz, S. Komarneni, D.
K. Smith, D. M. Roy, and R. Roy, Nuclear Waste/Host Rock Inter-
actions, Pennsylvania State Univ., Jan. 1978.

RHO-BWI-SA-7A: Sridhar Komarneni, Barry E. Scheetz, and Gregory J.
McCarthy, Hydrothermal Interactions of Cesium and Strontium
Phases in pent Unreprocessed Fuel with Basalt and Shale,
Pennsylvania State Univ., June 1978.

RHO-BWI-SA-8A: G. J. McCarthy, B. E. Scheetz, W. B. White, S. Komarneni, D.
K. Smith, W. P. Freeborn, and M. W. Barnes, Hydrothermal Inter-
actions among Nuclear Wastes, Containment, and Host Rocks in
Geologic Repositories, Pennsylvania State Univ., June 1978.

RHO-BWI-SA-9A: R. C. Arnett, R. A. Deju, R. E. Gephart, and R. B. Lantz,
The Importance of Three-Dimensional Groundwater Contaminant
Modeling at the Hanford Nuclear Waste Facility, Dec. 1977.
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RHO-BWI-SA Series (continued)

RHO-BWI-SA-1OA: G. J. McCarthy, S. Komarneni, B. E. Scheetz, W. P. Free-
born, and W. B. White, Hydrothermal Conditions in a Nuclear Waste
Repository: Some Waste Forms Would Be Stable, Pennsylvania State
Univ., n.d.

RHO-BWI-SA-12A: Gregory J. McCarthy, Sridhar Komarneni, Barry E. Scheetz,
W. Phelps Freeborn, William B. White, and Deane K. Smith, Hydro-
thermal Stability of Spent Fuel and High-Level Waste Ceramics in
the Geologic Repository and Environment, Pennsylvania State
Univ., Oct. 1978.

RHO-BWI-SA-15: Gregory J. McCarthy, Barry E. Scheetz, Sridhar Komarneni,
Deane K. Smith, and William B. White, Hydrothermal Stability of
Simulated Radioactive Waste Glass, Pennsylvania State Univ., Dec.
1978.

RHO-BWI-SA-20: M. P. Hardy, C. M. St. John, and G. Hocking, Numerical
Modeling of the Geomechanical Response of a Rock Mass to a Radio-
active Waste Repository, Univ. of Minnesota and Dames & Moore,
June 1979.

RHO-BWI-SA-25A: Logging and Testing of Deep Basalt Flows in Rattlesnake
Hills No. xploratory Well, Dec. 1971.

RHO-BWI-SA-50A: Floyd N. Hodges, Sealing a Nuclear Waste Repository in
Columbia River Basalt: Preliminary Results, May 1980.

RHO-BWI-SA-50: Floyd N. Hodges, John E. O'Rourke, and Gary J. Anttonen,
Sealing a Nuclear Waste Repository in Columbia River Basalt:
Preliminary Results; RHO and Woodward-Clyde; paper to be pre-
sented at Workshop on Borehole and Shaft Plugging, Columbus, OH,
May 1980.

RHO-BWI-SA-54A: C. D. Updegraff, K. G. Kennedy, C. N. Culver, A. A. Bakr,
and J. T. Kam, Testing Low to Moderately Transmissive Zones in
Basalt Rocks; Science Applications, Inc.; abstract for 3rd Invi-
tational Well Testing Symposium in Low-Permeability Rock, Berke-
ley, CA, March 1980.

RHO-BWI-SA-55A: K. 6. Kennedy and R. R. Phillips, Downhole Double Packer
Instrumentation with High-Pressure Resolution Capability and
Immediate Surface Monitoring Above, Below, and in the Straddled
Interval; Science Applications, Inc., and Lynes, Inc.; abstract
for 3rd Invitational Well Testing Symposium in Low-Permeability
Rock, Berkeley, CA, March 1980.

RHO-BWI-SA-56: W. E. Coons, Engineered Barriers--A Strategy for Safe
Nuclear Waste Disposal, March 1980.
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RHO-BWI-SA Series (continued)

RHO-BWI-SA-58A: B. J. Wood and M. J. Smith, Backfill Sorption Requirements
--Estimates from Transport Models, abstract for Amer. Chem. Soc.,
San Francisco, CA, Aug. 1980 Larch 1980].

RHO-BWI-SA-59A: M. I. Wood and W. E. Coons, Umtanum Bsalt as a Potential
Backfill Component in a Repository Located within the Columbia
River Basalt, Aug. 1980.

RHO-BWI-SA-60A: W. E. Coons, E. L. Moore, and M. J. Smith, Engineered
Barriers--Augmented Geologic Disposal for the Safe Isolation of
Nuclear Waste in Basalt, Aug. 198U.

RHO-BWI-SA-60: Engineered Barriers--Augmented Geologic Disposal for the
Safe Isolation of Nuclear Waste in Basalt, Aug. 1980.

RHO-BWI-SA-64: M. J. Smith, Engineered Barrier Development for a Nuclear
Waste Repository in Basalt; paper to be presented at Amer. Chem.
Soc., Portland, OR, May 1980.

RHO-BWI-SA-65A: B. J. Wood, The Use of Simple Transport Equations to Esti-
mate Waste Package Performance Requirements, Nov. 1980.

RHO-BWI-SA-65: B. J. Wood, The Use of Simple Transport Equations to Esti-
mate Waste Package Performance Requirements; paper to be present-
ed at ANS Topical Mtg., Tucson, AZ, Feb. 1981.

RHO-BWI-SA-76A: W. E. Coons, Physicochemical Consitions in a Nuclear Waste
Repository Situated in Columbia River Basalt, Nov. 1980.

RHO-BWI-SA-76: W. E. Coons, Reference Physicochemical Conditions in a Nu-
clear Waste Repository Situated in Columbia River Basalt, Nov.
1980.

RHO-BWI-SA-78A: M. J. Smith, Waste Package Development for a Nuclear Waste
Repository in Basalt, Nov. 1980.

RHO-BWI-SA-79A: B. J. Wood and M. J. Smith, The Use of Far-Field Modeling
as a Design Basis for Engineered Barrier Development, Sept. 1980.

RHO-BWI-SA-80A: M. I. Wood, Preliminary Evaluation of Bentonite as a Back-
fill Material within a Repository Located in Basalt, Nov. 1980.

RHO-BWI-SA-80: M. I. Wood, E. S. Patera, Jr., and W. E. Coons, Role of a
Buffer Component within an Engineered Barrier Waste Package and a
Preliminary Evaluation of Bentonite as a Backfill Material; paper
to be presented at ANS Topical Mtg., Tucson, AZ, Feb. 1981.

RHO-BWI-SA-90A: W. J. Anderson and R. E. Westerman, Corrosion Tests of
Materials in Simulated Basalt Groundwater, abstract fpr ANS
Topical Mtg., Waste Management 81, Tucson, AZ, Feb. 1981.
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RHO-BWI-SA Series (continued)

RHO-BWI-SA-90: W. J. Anderson, Corrosion Tests of Canister and Overpack
Materials in Simulated Basalt Groundwater; paper to be presented
at ANS Topical Mtg., Tucson, AZ, Feb. 1981.

RHO-BWI-SA-92A: A. A. Bakr, L. W. Gelhar, J. F. Billings, C. N. Culter, J.
T. Kam, K. G. Kennedy, and C. D. Updegraff, Tracer Test for De-
termination of Field Dispersivity in a Basalt Interflow, Dec.
1980.

RHO-BWI-SA-96A: E. S. Patera, Jr., and W. E. Coons, Role of a Buffer Com-
ponent within an Engineered Barriers Waste Package, Feb. 1981.

RHO-BWI-SA-97: M. J. Smith, Waste Package Development for a Nuclear Waste
Repository in Basalt, Dec. 1980.

RHO-BWI-SA-98: B. J. Wood, Estimation of Waste Package Performance Require-
ments for a Nuclear Waste Repository in Basalt, Dec. 180

RHO-BWI-SA-99: M. I. Wood, Groundwater Geochemistry and Interaction with
Basalt at Hanford, Dec. 1980.

RHO-BWI-SA-100: W. E. Coons, Reactions of Spent Fuel and Reprocessing Waste
Forms with Water in the Presence of Basalt, Dec. 1980.

RHO-BWI-SA-102: A. D. Krug, Numerical Modeling in Support of Repository
Designs in Basalt, Dec. 1980.

RHO-BWI-SA-113A: R. G. Baca, R. C. Arnett, and I. P. King, Numerical Model-
ing of Flow and Transport Processes in a Fractured-Porous Rock
System; abstract for 22nd U.S. Symposium on Rock Mechanics, MIT,
Cambridge, MA, June-July 1981 [Nov. 17, 1980].

RHO-BWI-SA-113: R. G. Baca, R. C. Arnett, and I. P. King, Numerical Model-
ing of Flow and Transport Processes in a Fractured-Porous Rock
System, June 1981.

RHO-BWI-SA-124A: R. L. Hervig and E. S. Patera, Jr., On the Need for a
Reference Waste Stream, abstract for AGU Spring Mtg., Baltimore,
MD, May 1981.

RHO-BWI-SA-125A: B. J. Wood and D. Rai, Geochemical Constraints on Actinide
Migration from Nuclear Waste Repositories, abstract for AGU
Spring Mtg., Baltimore, MD, May 1981.

RHO-BWI-SA-127A: P. F. Salter, L. L. Ames, and J. E. McGarrah, Sorption of
U. Tc and Se nto Basalt under Ambient Repository Conditions,
abstract for AGU Spring Mtg., Baltimore, MD, May 1981.
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RHO-BWI-SA Series (continued)

RHO-BWI-SA-128A: E. S. Patera, D. M. Jenkins, and J. R. Holloway, Hydro-
thermal Reaction between Supercalcine and Basalt, abstract for
AGU Spring Mtg., Baltimore, MD, May 1981.

RHO-BWI-SA-139A: R. L. Jackson, Hdrologic Field-Testing Techniques Used to
Characterize the Columbia River Basalt Group, Hanford Site, Wash-
ington, ept. 1981.

RHO-BWI-SA-140A: R. G. Baca, R. L. England, and D. W. Langford, Analysis of
Host Rock Performance for a Nuclear Waste Repository Using Coup
led Flow and Transport Models, Aug. 1981.

RHO-BWI-SA-140: R. G. Baca, D. W. Langford, and R. L. England, Analy sis of
Host Rock Performance for a Nuclear Waste Repository Using Cou[-
led Flow and Transport Models; to be published in Proc., Workshop
on Near-Field Phenomena in Geologic Repositories for Radioactive
Waste, Nov. 1981.

RHO-BWI-SA-142A: M. K. Altenhofen, Very Near-Field Heat Transfer Analysis
for Spent-Fuel Waste Packages Emplaced in a Repository Construc-
ted in Basalt, Aug. 1981.

RHO-BWI-SA-143: B. J. Wood and Dhanpat Rai, Nuclear Waste Isolation: Actin-
ide Containment in Geologic Repositories, PNL-SA-9549, June 1981.

RHO-BWI-SA-145: M. I. Wood, The Development and Testing of Waste Package
Backfill Materials for a Nuclear Waste Repository Located in
Basalt; paper to be presented at Nat'l Bureau of Standards Work-
shop on R&D Needs in Backfill for Underground Nuclear Waste
Mgmt., Gaithersburg, MD, April 1981.

RHO-BWI-SA-15OA: P. F. Salter, L. L. Ames, and J. E. McGarrah, Sorption-of
Cs, U. Tc and Ra onto Basalt under Expected Repository Condi-
tions, abstract for GSA Annual Mtg., Cincinnati, OH, Nov. 1981.

RHO-BWI-SA-153A: M. J. Smith and E. L. Moore, Waste Package Designs and
Performance Requirements for the Permanent Storage of High-Level
Nuclear Waste in a Geologic Repository in Basalt, abstract for
Amer. Chem. Soc. Smp. on Environmental Chemistry of Hazardous
Wastes, 17th Midwest Regional Mtg., Columbia, MO, Nov. 1981.

RHO-BWI-SA-156: R. G. Baca and R. C. Arnett, Fluid Flow in Fractured-Porous
Rock Masses by Finite-Element Techniques; paper to be presented
at rnt. Symp. on Finite Element Methods in Flow Problems, Tokyo,
July 1982 [March 1982].

RHO-BWI-SA-169: M. J. Apted, Hydrothermal Reactions in the System Waste
Form/Basalt/Groundwater, Nov. 1981.
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RHO-BWI-SA Series (continued)

RHO-BWI-SA-181: T. F. Lehnhoff, K. Thirumalai, and A. D. Krug, Modelin
Approach to Determine Short- and Long-Term Thermal and hermome-
chanical Effects of Waste Emplacement in a Repository in Basalt,
paper to be presented at 5th Int. Symp. on the Scientific Basis
for Radioactive Waste Mgmt., Berlin, June 1982.

RHO-BWI-SA-183A: Kunsoo Kim, Determination of the In Situ State of Stress
for Nuclear Waste Repository Design in Hanford Site, abstract for
Workshop on Hydraulic Fracturing Stress Measurements, Monterey,
CA, Dec. 1981.

RHO-BW-SA Series

RHO-BW-SA-186A: R. E. Gephart and S. M. Price, Geohydrologic Characteri-
zation of the Columbia River Basalt beneath the Hanford Site,
Washington, abstract for Symp. on Geologic Aspects of High-Level
Nuclear Waste Disposal in Igneous Rocks, Dec. 1981.

RHO-BW-SA-187P: S. P. Reidel and K. R. Fecht, Uplift and Subsidence Rates
in the Central Columbia Plateau and their Relation to Siting a
Waste Repository at Hanford, Washington, paper for eol. Soc. of
America Mtg., Rocky Mt. Section, Bozeman, MT, May 1982.

RHO-BW-SA-188AP: P. M. Clifton, R. C. Arnett, and R. G. Baca, Numerical
Modeling of Groundwater Flow and Solute Transport for a Nuclear
Waste Repository in Basalt, abstract for Symp. on Geologic As-
pects of High-Level Nuclear Waste Disposal in Igneous Rocks, Dec.
1981.

RHO-BW-SA-188: P. M. Clifton, R. C. Arnett, and R. G. Baca, Numerical
Modeling of Groundwater Flow and Solute Transport for a Nuclear
Waste Repository in Basalt, paper for eol. Soc. of America Mtg.,
Rocky Mt. Section, Bozeman, MT, May 1982.

RHO-BW-SA-189: S. R. Strait, F. A. Spane, R. L. Jackson, and W. W. Pidcoe,
Hydrologic Testing Methodology and Results from Deep Basalt Bore-
holes, paper for eol. Soc. of America Mtg., Rocky Mt. Section,
Bozeman, MT, May 1982.

RHO-BW-SA-19OP: F. A. Spane, Jr., D. L. Graham, and R. W. Bryce, Hydrochem-
ical and Isotopic Content of Basalt Groundwaters beneath the
Hanford Site, Washington, paper for Geol. Soc. of America Mtg.,
Rocky Mt. Section, Bozeman, MT, May 1982 [March 1982].

RHO-BW-SA-19OP: D. L. Gaham, F. A. Spane, Jr., and R. W. Bryce, Hydrochem-
ical and Isotopic Content of Basalt Groundwaters beneath the
Hanford Site, Washington, paper for Geol. Soc. of America Mtg.,
Rocky Mt. Section, ozeman, MT, May 1982 [March 1982].
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RHO-BW-SA Series (continued)

RHO-BW-SA-191P: D. A. Turner, Constructibility Issues Associated with a
Nuclear Waste Repository in Basalt, paper for Northwest Mining
Assoc., Spokane, WA, Dec. 1981.

RHO-BW-SA-192P: P. F. Salter and G. K. Jacobs, Evaluation of Radionuclide
Transport: Effect of Radionuclide Sorption and Solubility, paper
for Symp. on the Scientific Basis for Nuclear Waste Mgmt.,
Berlin, June 1982.

RHO-BW-SA-198P: G. S. Barney, Radionuclide Sorption of Columbia River
Basalt Interbed Materials, paper for Whiteshell Nuclear Res.
Estab., Pinawa, Manitoba, May 1982.

RHO-BW-SA-203AP: Michael J. Smith, Engineered Waste-Package Concepts for
High-Level Waste Isolation in Basalt, paper for Amer. Nucl. Soc.
1982 Annual Mtg., Los Angeles, CA, June 1982.

RHO-BW-SA-203P: Michael J. Smith, Engineered Wsate Package Concepts for
High-Level Waste Isolation in Basalt, June 1982.

RHO-BW-SA-204AP: G. K. Jacobs, Radionuclide Solubility and Transport in
Basalt, paper for Amer. Nucl. Soc. 1982 Annual Mtg., Los Angeles,
CA, June 1982.

RHO-BW-SA-205AP: A. F. Topcubasi, T. F. Lehnhoff, and K. Thirumalai, Ther-
momechanical Simulation of a Nuclear Waste Canister in a Reposi-
tory in Basalt, n.d.

RHO-BW-SA-218P: L. S. Leonhart and D. R. Thiede, WHYDAT: An Interactive
Computer Program for Managing Groundwater Monitoring Data, paper
for Ground Water Monitoring Review, Spring 1983 LSept. 1982].

RHO-BW-SA-219P: M. I. Wood, Experimental Investigation of Sodium Bentonite
Stability in Hanford Basalt, paper for 6th Int. ymp. on the
Scientific Basis for Radioactive Waste Mgmt., Boston, MA, Nov.
1982 [Feb. 1983).

RHO-BW-SA-220P: L. S. Leonhart, R. L. Jackson, D. L. Graham, G. M. Thomp-
son, and L. W. Gelhar, Groundwater Flow and Transport Character-
istics of Flood Basalts as Determined from Tracer Experiments,
paper for AGU, Fairbanks, AK, Sept. 1982.

RHO-BW-SA-222AP: R. G. Baca, M. S. Bensky, and . W. Kline, Performance
Analysis of a Nuclear Waste Repository in a Basalt Geology, paper
for Materials Res. Soc. 1982 Annual Mtg., Boston, Nov. 1982.

RHO-BW-SA-227AP: G. K. Jacobs and M. K. Altenhofen, Waste Package Perform-
ance Assessment: The Importance of the Very Near-ield Physico-
chemical Environment, n.d.
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RHO-BW-SA Series (continued)

RHO-BW-SA-228P: Overview of Hydrothermal Testing of Waste Package Barrier
Materials at the Basalt Waste Isolation Project, n.d.

RHO-BW-SA-246P: H. Babad, Basalt Waste Isolation Project Waste Package and
Site Geochemistry Issues and Plans for their Resolution, paper
for NWTS Information Mtg., Las Vegas, NV, Dec. 1982 [Sept.1982].

RHO-BW-SA-248P: R. G. Baca, R. T. Wilde, R. C. Arnett, and R. A. Deju,
Performance Assessment for a Repository in Basalt: A Summary of
Preliminary Results, paper for NWTS Information Mtg., Las Vegas,
NV, Dec. 1982 LSept. 1982].

RHO-BW-SA-250P: S. M. Price, A. M. Tallman, and J. A. Caggiano, Geology of
the Reference Repository Location, Hanford Site, Washington,
paper for NWTS Information Mtg., Las Vegas, NV, Dec. 1982 LSept.
1982].

RHO-BW-SA-251P: F. A. Spane, Jr., Hydrologic Studies within the Pasco
Basin, paper for NWTS Information Mtg., Las Vegas, NV, Dec. 1982
LSept. 1982].

RHO-BW-SA-252P: P. E. Long, M. J. Apted, F. A. Spane, Jr., and K. Kim,
Geologic, Geochemical, Rock Mechanics, and Hydrologic Character-
istics of Candidate Repository Horizons, paper for NWTS Informa-
tion Mtg., Las Vegas, NV, Dec. 1982 Lept. 1982].

RHO-BW-SA-253P: J. Myers, M. J. Apted, and D. L. Lane, Comparison of the
Hydrothermal Stability of Simulated Spent Fuel and Borosilicate
Glass in a Basaltic Environment, paper for NWTS Information Mtg.,
Las Vegas, NV, Dec. 1982 Sept. 1982].

RHO-BW-SA-254P: M. J. Smith, Waste Package Conceptual Designs for a Reposi-
- tory Located in Basalt, paper for NWTS Information Mtg., Las

Vegas, NV, Dec. 1982 LSept. 1982). -

RHO-BW-SA-255P: M. I. Wood, W. J. Anderson, and G. D. Aden, Testing of Can-
didate Waste Package Backfill and Canister Materials for Basalt,
paper for NWTS Information Mtg., Las Vegas, NV, Dec. 1982 LSept.
1982].

RHO-BW-SA-268AP: B. C. Haimson and K. Kim, Deep Hole Hydrofracturing Stress
Measurement in the Columbia Basin at the Hanford Site, abstract
for AGU Annual Mtg., San Francisco, CA, Dec. 1982.

RHO-BW-SA-276P: G. S. Barney, Radionuclide Sorption and Desorption Mechan-
isms in Interbed/Groundwater Systems of the Columbia River Basalt
Formation, paper for Workshop on Standardization of Methods for
Measuring Migration of Radionuclides in Geomedia, Berlin, Oct.
1982.
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RHO-BW-SA Series (continued)

RHO-BW-SA-277P: R. E. Gephart and S. M. Price, Geohydrologic Characteriza-
tion and Qualification of a High-Level Waste Site in Basalts,
paper for Waste Mgmt. '83 Mtg., Tucson, AZ, Feb.-March 1983.

RHO-BW-SA-297P: R. G. Baca, R. C. Arnett, and D. W. Langford, Modeling
Fluid Flow in Fractured-Porous Rock Masses by Finite-Element
Techniques, to be published in mnt. J. for Numerical Methods in
Fluids, Aug. 1983 April 1983].

RHO-BW-SA-298AP: S. M. Price and R. E. Gephart, Status of Geologic and
Hydrologic Characterization of a Potential Nuclear Waste Reposi-
tory Site in Basalt, paper for Geol. Soc. of America Annual Mtg.,
Indianapolis, IN, ct.-Nov. 1983 [July 1983).

RHO-BW-SA-301AP: G. L. McKeon, G. C. Ulmer, and D. E. Grandstaff, Stability
of Spent Fuel in a Nuclear Waste Repository Located in Basalt,
paper for AU, Baltimore, MD, May-June 1983.

RHO-BW-SA-302AP: J. R. Holloway and J. D. Clemens, Dissolution of Borosili-
cate Glass in the Presence of Basalt and Groundwater at 300 Bars
and 100-300'C, paper for AGU, Baltimore, MD, May-June 1983.

RHO-BW-SA-309AP: M. J. Smith, Evaluation of High-Level Waste Package Mate-
rials for Use in a Repository in Basalt, paper for Amer. Nucl.
Soc. Annual Mtg., San Francisco, CA, Oct.-Nov. 1983 [June 1983].

RHO-BW-SA-323AP: P. M. Clifton, R. G. Baca, and R. C. Arnett, Probabilistic
Modeling in Postclosure Performance Assessment, n..

RHO-BW-SA-326P: R. E. Gephart, S. M. Price, R. L. Jackson, and C. W. Myers,
Geohydrologic Factors and Current Concepts Relevant to Character-
ization of a Potential Nuclear Waste Repository Site in Columbia
River Basalt, Hanford Site? Washington, paper for Materials Res.
Soc. Symp., Scientific Basis for Nuclear Waste Mgmt., Boston, MA
Nov. 1983 [Oct. 1983].

RHO-BW-SA-327P: Donald J. Brown and Philip E. Long, Site Screening Process
and Identification of Candidate Repository Horizons on the Han-
ford Site, paper for Civilian Radioactive Waste Mgmt. Mtg., Wash-
ington, DC, Dec. 1983.

RHO-BW-SA-328P: Gail S. Hunt and Karl R. Fecht, Planned Site Characteriza-
tion for the Basalt Waste Isolation Project, paper for Civilian
Radioactive Waste Mgmt. Mtg., Washington, DC, Dec. 1983.

RHO-BW-SA-330P: Michael J. Smith, G. Scott Barney, and Ernest L. Moore,
Waste Packages for a Repository Located in Basalt, paper for
Civilian Radioactive Waste Mgmt. Mtg., Washington, DC, Dec.
1983.
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RHO-BW-SA Series (continued)

RHO-BW-SA-331P: Marcus I. Wood, John F. Relyea, Jon Myers, and Michael J.
Apted, The Near-Field Waste Package Environment in Basalt and Its
Effect on Waste Form Releases, paper for Civilian Radioactive
Waste Mgmt. Mtg., Washington, DC, Dec. 1983.

RHO-BW-SA-332P: Robert G. Baca and Richard T. Wilde, Principal Elements of
the Basalt Waste Isolation Project Performance7Assessment tud-
ies, paper for Civilian Radioactive Waste Mgmt. Mtg., Washington,
M -, Dec. 1983.

RHO-BW-SA-333P: Richard T. Wilde, James L. Ash, and Keith A. Jones, The
Basalt Waste Isolation Project Repository Design Approach, paper
for Civilian Radioactive Waste Mgmt. Mtg., Washington, DC, Dec.
1983.

RHO-BW-SR Series

RHO-BW-SR-82-2-1QP: Staff Drilling and-Testing Group, Basalt Waste Iso-
lation Project Drilling and Testing Quarterly Report, Jan. 1
through March 31, 1982; April 1982.

RHO-BW-SR-82-2-2QP: Staff Drilling and Testing Group, Basalt Waste Iso-
lation Project Drilling and Testing Quarterly Report, April 1
through June 30, 1982; July 1982

RHO-BW-SR-82-2-3QP: Staff Drilling and Testing Group, Basalt Waste Iso-
lation Project Drilling and Testing Quarterly Report, July 1
through Sept. 30, 1982; Oct. 1982.

RHO-BW-SR-82-2-4QP: Staff Drilling and Testing Group, Basalt Waste Iso-
lation Project Drilling and Testing Quarterly Report, Oct. 1
through Dec. 31, 1982; Jan. 1983.

RHO-BW-SR-83-1-1QP: Staff Drilling and Testing Group, Basalt Waste Iso-
lation Project Drilling and Testing Quarterly Report, Jan. 1
through March 31, 1983; April 1983.

RHD-BWI-ST Series

RHO-BWI-ST-1: R. E. Gephart, P. A. Eddy, and R. A. Deju, Geophysical Log-
ging and Hydrologic Testing of Deep Basalt Flows in the Rattle-
snake Hills Well Number One, Jan. 1979.

RHO-BWI-ST-5: R. E. Gephart, R. C. Arnett, R. G. Baca, L. S. Leonhart, and
F. A. Spane, Jr., with contributions by D. A. Palombo and S. R.
Strait, Hydrologic Studies within the Columbia Plateau, Washing-
ton: An integration of Current Knowledge, ct. 191Y.

RHO-BWI-ST-7: M. J. Smith et al., Engineered Barrier Development for a
Nuclear Waste Repository Located in Basalt: An Integration of
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RHO-BWI-ST Series (continued)

Current Knowledge, Aug. 1980.

RHO-BWI-ST-9: G. Scott Barney and Bernard J. Wood, Identification of Key
Radionuclides in a Nuclear Waste Repository in Basalt, May 1980.

RHO-BWI-ST-10: B. J. Wood, Estimation of Waste Package Performance Require-
ments for a Nuclear Waste Repository in Basalt, July 1980.

RHO-BWI-ST-12: R. C. Arnett, R. G. Baca, J. A. Caggiano, S. M. Price, R. E.
Gephart, and S. E. Logan, Preliminary Hydrologic Release Scenar-
ios for a Candidate Repository Site in the Columbia River Bas-
alts, Nov. 1980.

RHO-BWI-ST-14: C. W. Myers and S. M. Price, eds., with graphics by R. W.
Cross and W. H. Crowley, Subsurface Geology of the Cold Creek
Syncline, July 1981.

RHO-BWI-ST-15: W. J. Anderson, Corrosion Tests of Canister and Overpack
Materials in Simulated Basalt Groundwater, May 1981.

RHO-BWI-ST-18: M. K. Altenhofen, Waste Package Heat-Transfer Analysis:
Model Development and Temperature Estimates for Waste Packages in
a Repository Located in Basalt, Oct. 1981.

RHO-BW-ST-21P: M. I. Wood, G. D. Aden, and D. L. Lane, Evaluation of Sodium
Bentonite and Crushed Basalt as Waste Package Backfill Materials,
Oct. 1982.

RHO-BW-ST-28P (Draft): Repository Horizon Identification Report, Vol. I:
Technical Data on Candidate Repository Horizons, ed. P. E. Long;
Vol. II: Identification and Ranking of Candidate Repository Hori-
zons, Woodward-Clyde Consultants; Oct. 1983.

RHO-BW-ST-35P: . S. Barney, FY 1981 Annual Report, Radionuclide Sorption
on Basalt Interbed Materials, Oct. 1982.

RHO-BW-ST-36P: K. A. Jones, Technical Conservatism in the Design and Analy-
sis of a Nuclear Waste Repository in Basalt, Sept. 1982.

RHO-BW-ST-38P: M. J. Apted and J. Myers, Comparison of the Hydrothermal
Stability of Simulated Spent Fuel and Borosilicate Glass in a
Basaltic Environment, July 1982.

RHO-ST-4: G. Scott Barney and Michael W. Grutzeck, The Kinetics and Rever-
sibility of Radionuclide Sorption Reactions with Rocks: Progress
Report for Fiscal Year 1977, Sept. 1977

RHO-ST-38: S. R. Strait and B. A. Moore, Geohydrology of the Rattlesnake
Ridge Interbed in the Gable Mountain Pond Area, Dec. 1982.
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SD Series

SD-BWI-AP-002: J. D. Davis, Methodology for Identifying Credible Disrup'
tions to Isolation of Nuclear Waste within Columbia River
Basalts, Dec. 27, 1982.

SD-BWI-DIC-001: BWIP Licensing Dept., Status of Nuclear Regulatory Comis-
sion Concerns Pertaining to the Site Characterization Report,
Sept. 1, 983

SD-BWI-DIC-002: BWIP Licensing Dept., Status of U.S. Geological Survey
Concerns Pertaining to the Site Characterization Report, Feb. 22,
1984.

SD-BWI-DP-001: P. F. Salter and . K. Jacobs, BWIP Data Package for Refer-
ence Solubility and Kd Values, Jan. 6, 1983.

SD-BWI-DP-007: M. I. Wood, BWIP Data Package for Reference Chemistry of and
Procedures for Preparation of Synthetic Grande Ronde Basalt and
Mabton Interbed Groundwaters, Aug. 5, 1982.

SD-BWI-DP-008: R. D. Landon, Reference Stratigraphy, May 25, 1983.

SD-BWI-DP-011: R. D. Landon, Geologic Thickness Data, Candidate Repository
Horizons, July 27, 1983.

SD-BWI-DP-012: T. 0. Early, BWIP Data Package for Reference Physicochemical
Conditions, April 19, 1983.

SD-BWI-DP-020: M. K. Altenhofen, Waste Package Component Limiting Temper-
ature Design Requirements, March 28, 1983.

SD-BWI-DP-021: Ed Randlkev, BWIP Data Package for Waste Characteristics,
July 20, 1982.

SD-BWI-DP-035: R. W. Cross, Deep Borehole Stratigraphic Correlation Charts
and Structure Cross Sections, Sept. 7, 1983.

SD-BWI-DP-039: B. N. Bjornstad, Suprabasalt Stratigraphy within and Adja-
cent to the Reference Repository Location, Oct. 12, 1983.

SD-BWI-DP-041: W. R. Sublette, Rock Mechanics Data Package, July 8, 1983.

SD-BWI-DP-045: R. W. Bryce and R. A. Yeatman, Water-Level Data Collected
from Piezometer Clusters DC-19, DC-20, and DC-22, April 1 through
April 30, 1984, May 1984.

SD-BWI-PAP-001: J. C. Snnichsen, Basalt Waste Isolation Project Perfor-
mance Assessment Plan, Feb. 28, 1983.
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SD Series (continued)

SD-BWI-PAP-002: L. G. Clayton, D. J. Hanson, and S. A. Gallagher, Basalt
Waste Isolation Project Repository Seal System DevelopmenitPlan,
Feb. 16, 1984.

SD-BWI-PD-009: W. J. Anderson, Backfill Materials Development Testing Deci-
sion Memorandum, June 21, 1983.

SD-BWI-PMP-003: BWIP Staff, ProJect Management Plan for the Hydrothermal
Testing of Waste-Barrier-Rock Interactions Using Fully Radio-
active Waste Forms, Oct. 1982.

SD-BWI-PP-003: S. A. Janicek, Basalt Waste Isolation Project Plan, Feb. 4,
1983.

SD-BWI-TC Series

SD-BWI-TC-001: D. J. Moak, Test Procedures for the Principal Borehole RRL-
2, Jan. 1982.

SD-BWI-TC-005: Site Dept. Staff, Drilling and Testing Specifications for
Borehole DC-16A, July 6, 1982.

SD-BWI-TC-006: J. K. Patterson, Drilling and Testing Specifications for the
McGee Well, July 16, 1982.

SD-BWI-TC-007: D. J. Moak, Drilling and Testing Specifications for RRL-6,
RRL-14, RRL-15, and DC-3, July 1982.

SD-BWI-TC-008: L. D. Diediker, Drilling and Testing Specifications for DC-
16B and DC-16C, Aug. 1982.

SD-BWI-TC-009: D. J Moak, Testing Specifications for Vertical Hydraulic
Conductivity Testing in Boreholes DC-4 and DC-5, Oct. 26, 1982.

SD-BWI-TC-011: D. L. Graham, Testing Specifications for Borehole Cleanup
Testing of Borehole DC-14, Feb. 28, 1983.

SD-BWI-TC-012: Hydrologic Testing Specifications for the DC-16 Borehole
Cluster, March 1983.

SD-BWI-TC-013: Drilling and Testing Specifications for Borehole DC-18,
Sept. 30, 1983.

SD-BWI-TC-015: J. R. Raymond, F. A. Spane, Jr., and S. R. Bruce, Test
Specifications for Borehole DB-2: Evaluation of DrillingFluid
Invasion Effects on In Situ Hydraulic Characterization of Low
Permeability Horizons, May 25, 1983.
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SD-BWI-TC Series (continued)

SD-BWI-TC-016: Drilling, Piezometer Design, and Testing Specifications for
the DC-19, DC-20, and DC-22 Borehole Clusters and RRL-2B, Nov.
1983.

SD-BWI-TC-017: Z. Jackson, Drilling and Testing Specifications for Bore-
holes RRL-10 and IRL-16, Aug. 983.

SD-BWI-TC-018: Z. G. Jackson, Drilling and Testing Specifications for Bore-
holes DH-27, DH-28, and DH-29, July 1983.

SD-BWI-TC-020: G. W. McLellan, Drilling and Testing Specifications for
Borehole DC-16C-A1, Sept. 1983.

SD-BWI-TD Series

SD-BWI-TD-002: L. C. Hulstrom and D. J. Hanson, Tabulation of Physical and
Mechanical Property Data from Borehole RRL-2, Oct. 26, 1982.

SD-BWI-TD-003: L. C. Hulstrom and D. J. Hanson, Tabulation of Physical and
Mechanical Property Data from Borehole RL-6, Nov. 3, 1982.

SD-BWI-TD-004: L. C. Hulstrom and D. J. Hanson, Tabulation of Physical and
Mechanical Property Data from Borehole RRL-14, Jan. 17, 1983.

SD-BWI-TD-006: T. A. Rundle, Summary of Borehole RRL-2 Hydraulic Fracturing
Test Data and Data Analysis Methods, Sept. 1, 1983.

SD-BWI-TD-008: L. C. Hulstrom, Tabulation of Physical and Mechanical Prop-
erty Data Supporting Post-Test Characterization of the Full Scale
Heater Test #2 Area at the NSTF, Jan. 12, 1984.

SD-BI-TI Series

SD-BWI-TI-072: P. F. Salter, Sorption Behavior of Selected Radionuclides on
Potential Backfill Material, April 26, 1982.

SD-BWI-TI-073: L. S. Leonhart, Analysis of Two-well Tracer Tests with a
Pulse Input, June 2, 1982.

SD-BWI-TI-078: Staff, Geosciences Group, An Assessment of Geologic Data
Needs Requiring Borehole Drilling and Testing to Support Site
Characterization Activities for a Nuclear Waste Repository in
Basalt, Sept. 1982.

SD-BWI-TI-079: Staff, Site Analysis Group, An Assessment of Hydrologic Data
Needs Requiring Borehole Drilling and Testing to Support Site
Characterization Activities for a Nuclear Waste Repository in
Basalt, Sept. 1982.

E-16



SD-BWI-TI Series (continued)

SD-BWI-TI-080: Staff, Rock Mechanics and Mining Technology Group, An Asses-
sment of Rock Mechanics Data Needs Requiring Borehole Drilling
and Testing to Support Site Characterization Activities for a
Nuclear Waste Repository in Basalt, Sept. 1982.

SD-BWI-TI-089: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydrologic Testing the Umtanum Basalt Fracture Zone at Borehole
RRL-2 (3,781-3,827 ft), March 1983.

SD-BWI-TI-090: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydrologic Testing the Middle Sentinel Bluffs Vesicular Zone at
Borehole RRL-2 (3,057-3,172 ft), Jan. 1983.

SD-BWI-TI-091: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydrologic Testing the Lower Section of the Umtanum Basalt FLow
Top at Borehole RRL-2 (3,725-3,781 ft), Jan. 1983.

SD-BWI-TI-094: A. D. Krug, Position on Minimum Thickness of the Flow Inter-
ior of Candidate Repository Horizons, Oct. 7, 1982.

SD-BWI-TI-095: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydrologic Testing the Composite Middle Sentinel Bluffs Basalt
Flow Bottom at Borehole RRL-Z (3,Z47-3,344 ft), Nov. 30, 1982.

SD-BWI-TI-100: S. R. Bruce and S. R. Strait, Preliminary Results of Hydro-
logic Testing of the Vantage Interbed and Associated Interflow
Zones of the Wanapum/Grande Ronde Basalt Contact at Borehole DC-
16A, Oct. 1982.

SD-BWI-TI-102: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydrologic Testing the Middle Sentinel Bluffs Flow Top at Bore-
hole RRL-2 (2,981-3,020 ft), Feb. 17, 1983.

SD-BWI-TI-105: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydrologic Testing the Composite Umtanum Basalt Flow Top at Bore-
hole RRL-2 (3,568-3,781 ft), Nov. 12, 1982.

SD-BWI-TI-106: L. C. Hulstrom and D. J. Hanson, The Effect of Sample Size
on the Uniaxial Compressive Strength of Core from the Umatilla
Flow, Nov. 11, 1982.

SD-BWI-TI-107: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydrologic Testing the Umtanum Basalt Entablature at Borehole
RRL-2 (3,762-3,805 ft), Nov. 30, 1982.

SD-BWI-TI-109: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydraulic Testing the Middle Sentinel Bluffs Basalt Colonnade
Entablature (3,175-3,244 ft) at Borehole RRL-2, Dec. 6, 1982.
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SD-BWI-TI Series (continued)

SD-BWI-TI-ll: J. A. Caggiano, Preliminary Interpretation of the Tectonic
Stability of the Reference Repository Location, Cold Creek Syn-
cline, Hanford Site, Jan. 3, 1983.

SD-BWI-TI-112: S. R. Strait and F. A. Spane, Jr., Preliminary Results of
Hydrologic Testing the Composite Umtanum Basalt Flow Bottom at
Borehole RRL-2 (3,837-3,889 ft), Feb. 1983.

SD-BWI-TI-113: T. M. Wintczak, Principal Borehole Report, Borehole RRL-2,
Jan. 28, 1983.

SD-BWI-TI-121 (Draft): S. R. Bruce and S. R. Strait, Preliminary Results of
Hydrologic Testing the Composite Cohassett Basalt Flow Top at
Borehole DC-16A (2,970-3,086 ft), n.d.

SD-BWI-TI-130: S. R. Strait and W. R. Brown, Hydrologic Test Results for
the Rattlesnake Ridge Interbed and Pomona Basalt Flow Top at
Borehole DB-15, June 1983.

SD-BWI-TI-131: S. R. Strait and W. R. Brown, Hydrologic Test Results for
the Selah Interbed at Borehole DB-15, Aug. 1983.

SD-BWI-TI-134 (Draft): P. D. Thorne and F. A. Spane, Jr., Hdrologic Test
Results for the Composite Umtanum Flow Bottom at Borehole RRL- ,
July 1983.

SD-BWI-TI-135: L. D. Diediker, Borehole DC-16A Report, Dec. 1983.

SD-BWI-TI-136: F. A. Spane, Jr., P. D. Thorne, and W. H. Chapman, Results
and Evaluation of Experimental Vertical Hydraulic Conduct ivity
Testing at Boreholes DC-4 and DC-5, Sept. 1983.

SD-BWI-TI-140: R. E. Westerman (PNL), Irradiation-Corrosion of Iron-Base
Alloys in Hanford Grande Ronde Groundwater, July 1983.

SD-BWI-TI-141: M. J. Apted, J. Myers, and J. J. Mazer, Hydrothermal Reac-
tion of Simulated Waste Forms with Barrier Materials underCon-
ditions Expected in a Nuclear Waste Repository in Basalt, Sept.
23, 1983.

SD-BWI-TI-142: S. R. Strait and W. R. Brown, Hydrologic Test Results of the
Cold Creek Interbed and Asotin Basalt Flow Top at Borehole DB-15,
Oct. 1983.

SD-BWI-TI-146 (Draft): S. R. Strait and F. A. Spane, Jr., H drologic Test
Results for McCoy Canyon Basalt Flow Top at BoreholeRRL-2, Aug.
1983.
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SD-BWI-TI Series (continued)

SD-BWI-TI-149 (Draft): W. R. Brown, S. R. Bruce, and S. R. Strait, Hydro-
logic Test Results for the Cohassett Colonnade/Entablature at
Borehole DC-16A, Oct. 1983.

SD-BWI-TI-150: R. L. Jackson, J. R. Raymond, and L. S. Prater, Results of
Hyrologic Testing of the Cold Creek Interbed and Umatilla Basalt
Flow Top at Borehole DC-15, Sept. 21, 1983.

SD-BWI-TI-151: R. E. Westerman (PNL), Elevated-Temperature Corrosion of
Iron-Base Alloys in Hanford rande Ronde Groundwater, Aug. 18,
1983.

SD-BWI-TI-152: R. E. Westerman (PNL), Enviromechanical Testing of AISI 1020
Steel in Hanford Grande Ronde Groundwater, Aug. 18, 983.

SD-BWI-TI-155: M. I. Wood, Chemical and Physical Properties of Waste Pack-
age Packing Materials, Sept. 13, 1983.

SD-BWI-TI-159: R. L. Rish and R. P. Anantatmula, Preliminary Corrosion
Models for BWIP Canister Materials, Sept. 30, 1983.

SD-BWI-TI-167: J. K. Patterson, Borehole RRL-6 Report, Dec. 1983.

SD-BWI-TI-168: G. S. Barney, Radionuclide Sorption Kinetics and Column
Sorption Studies with Columbia River Basalts, Nov. 2, 1983.

SD-BWI-TI-171 (Draft): W. R. Brown and S. R. Strait, Hydrologic Test Re-
sults for the Very High Mg Flow Bottom at Borehole C-16A, Nov.
1983.

SD-BWI-TI-175: P. . Thbrne and F. A. Spane, Jr., Hydrologic Test Results
for the Rocky Coulee Flow Interior at Borehole DC-4, Feb. 16,

SD-BWI-TI-176: F. A. Spane, Jr., and P. D. Thorne, Effects of Drilling
FLuid Invasion on Hydraulic Characterization of Low Permeability
Basalt Horizons--A Field Evaluation, Feb. 1984.

SD.BWI-TI-183 (Draft): S. R. Bruce and S. R. Strait, Preliminary Results of
Hydrologic Testing of the Frenchman Springs Basalt Test Interval
#5 at Borehole DC-16A, Sept. 1983.

SD-BWI-TI-186: J. K. Patterson, Borehole RRL-14 Report, Jan. 1984.

SD-BWI-TI-188: G. E. Grisak and L. S. Leonhart, Evaluation of Hydraulic
Head Measurements in-DC-1, Jan. 23, 1984.
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SD-BWI-TP Series

SD-BWI-TP-018: T. A. Rundle, Test Plan for In Situ Stress Measurement by
Hydraulic Fracturing Method in Borehole RRL-2, Sept. 21, 1982.

SD-BWI-TP-030: T. A. Rundle, Test Plan for In Situ Stress Measurement by
the Hraulic Fracturing Method in Boreholes RRL-6 and DC-4, Oct.
7, 1983.

SD-BWI-TP-032: A. D. Krug, Large Shaft Development Test Plan, Vol. : Blind
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1977- Professor of Geology, University of Wyomlng.

1979-80 Visiting Professor, Swiss Federal Institute of Technology,
ZUrich (Sabbatical year).
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of silicates in cores taken by the Deep Sea Drilling Project. $36,900
for 1972-1974.

Above grant renewed for 1974-76, $30,000.

NSF (Geochemistry): Controls on the chemical composition of surface
waters in the Absaroka Mountains, Wyoming, and Teels Marsh, Nevada.
$ 35,700 for 1973-75.
Wyoming Environmental Institute: Impact of proposed strip mining on
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Environmental Protection Agency: A cooperative project to evaluate
surface and ground water problems associated with potential strip mine
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EDUCATION

B.Eng. (Mining Engineering, with First-Class Honors), 1952
Sheffield University, England

Ph.D. (Mining Engineering), 1955
Sheffield University, England

EXPERTISE

Rock Mechanics
Mining Engineering

PROFESSIONAL EXPERIENCE

Present E. P. Pfleider Professorof
Mining Engineering & Rock Mechanics

Head
Department of Civil and Mineral Engineering
University of Minnesota

Chairman of the Board
Itasca Consulting Group, Inc.
Minneapolis, Minnesota

1983 - Present Member, U.S. Environmental Protection Agency Advisory
Sub-Committee on Radioactive Waste Isolation

Chairman, Engineering Review Group, Crystalline Rock
Disposal Program, Office of Nuclear Waste Isolation,
Battelle Laboratory, Columbus, Ohio

1983 Program Chairman, Subspace 83 Conference, Minneapolis

1982 Session Chairman, Subsurface 82 (U. N. Workshop on
Utilization of Underground Space), Stockholm

1982 - Present Chairman, National Science Foundation Advisory Sub-
Committee on Civil and Environmental Engineering

1981 Program Chairman, Underground Space Conference and
Exposition, American Underground Space Association,
Kansas City

1980 Session Chairman, Sub-Surface Space Symposium, Sweden
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Professional Experience (continued)

1978 - 1980 Member, National Science Foundation
Division of Applied Research

Review Panel,

Chairman, Committee on Rock Mechanics,
of Civil Engineers

American Society

1978 - 1979 Member, National Science Foundation
Division of Policy and Analysis

Review Panel,

1978 Member, Office of Science and Technology Policy Panel
on U.S. Radioactive Waste Management Program

Member, National Academy of Sciences/National Research
Council Panel on Savannah River (Nuclear) Plant

1977 - 1978 Member, National Science Foundation, U.S. Centrifuge
Facility Selection Panel

Member, National Academy of Sciences/National Research
Council, Panel on Implementation Requirements of En-
vironmental Standards

1977 Member, U.S. Delegation to the Soviet Union (NSF/AIME)

1976 - 1977

1976 - Present

1976

President, American Underground Space Association

Senior Editor, Underground Space, published by Per-
gamon Press, Oxford

Member, National Science Foundation Advisory Panel on
Engineering Mechanics

1975 - 1978 Member, National Academy of Sciences Board on Mineral
and Energy Resources

1975 Chairman, National Science Foundation Workshop on
Research Opportunities in Mining

1974 - 1975 Chairman, Underground Construction Research Council,
American Society of Civil Engineers/American Institute
of Mining Engineers

1974 Program Chairman, 3rd International Congress on Rock
Mechanics (Denver)

Member, Commission on Research, International Congress
on Rock Mechanics (Denver)
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Professional Experience (continued)

1973 - 1974

1973 - 1977

1973

Chairman, National Academy of Science/National Re-
search Council Committee on Feasibility of Returning
Coal Mine Wastes to Underground

Member, U.S. Geological Survey Advisory Panel on
Earthquake Research

Member, Commission on Publications, International
Society of Rock Mechanics

1972 - 1974 Chairman, U.S. National Committee on Rock Mechanics
(National Academy of Sciences)

1971 Member, AEC (Oak Ridge National Laboratory) Advisory
Panel on Radioactive Waste Disposal in.Lyons Salt
Mine, Kansas

Member, National Academy of Sciences/National Research
Council Advisory Panel on Bedrock Disposal' (Under-
ground Disposal of Radioactive Wastes)

1969 - 1973

1969

1966 - 1969

Chairman, American Institute of Mining Engineers (AIME)
Committee on Rock Mechanics

Member, National Academy of Sciences/National Research
Council Committee on Rock Mechanics

Member, American Society for Testing and Materials
(ASTM) Subcommittee on Rock Mechanics

1965 - 1966 Publications Chairman, Rock Mechanics Section, AME
(SME) Transactions

1963 - 1970

1962 - 1966

1956 - 1964

1948 - 1956

Corresponding Member, International Buro of Rock Me-
chanics (Berlin)

Director (one of two from U.S.), International Society
of Rock Mechanics (Salzburg)

Co-Chairman, Symposia on Drilling and Blasting, Rock
Mechanics

Mining Engineer
National Coal Board
England
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PROJECT EXPERIENCE

U.S. Army Corps of Engineers, Niagara Falls Preservation Project
(1968-1974)

U.S. Army Corps of Engineers, R. D. Bailey Dam (1977-1981)

Rock drilling research--at various times for olman Brothers
(Cornwall, England), Atlas Copco AB (Stockholm, Sweden), Tamrock
(Tampere, Finland)

Tunnel lining problems--at various times for Al Johnson Construction
Company

Lunar drilling and rock blasting programs, Martin Marietta Corporation
(1973-1975)

Hydraulic fracturing, geothermal energy, and rock blasting studies,
Los Alamos Scientific Laboratory, Los Alamos, New Mexico (1975-
Present)

Potash mine design, Petrobras Mineracao Corporation, Brazil (1975-
present), Mines Dominiale de Potasse d'Alsace, Thailand, (1981-
present), and Mines Dominiale de Potasse d'Alsacer Ethiopia (1982-
present).

Official Critic of Swedish Radioactive Waste Disposal Program Minis-
try of Defense, Sweden (1978)

Geotechnical advising, Lawrence-Berkeley Laboratories, Berkeley (1978)

PROFESSTONAL AFFTLTATTONS-AND AWARDS

American Institute of Mining Engineers CAIME)
American Society of Civil Engineers (ASCE)

American Underground Space Association (AUA)
International Society of Rock Mechanics

Sigma XI
South African Institute of Mines and Metallurgy

U.S. National Committee on Rock Mechanics
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Professional Affiliations and Awards (continued)

Inter-Society Committee on Rock Mechanics
Medal for Best Mechanics Research Paper Published in 1970

(with B. Eaimson)

AIME Outstanding Achievement Award in Rock Mechanics, 1972

Foreign Member, Royal Swedish Academy of Engineering Sciences, 1979

Pergamon Medal, American Underground Space Association, 1981

Distinguished Professor of Mining Engineering and Rock Mechanics
University of Minnesota, 1982.

E. P. Pfeider Professor of Mining Engineering and Rock Mechanics, 1983

U.S. National Committee on Rock Mechanics Special Award
for 25 Years of Distinguished Achievements," 1983
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SELECTED RECENT PUBLICATTONS

"Rock Mechanics of Underground Excavations, General Report," to be
published in Proceedings of-the 5th International nglgrs.s of Rock
Mechanics (Melbourne. 1983).

"Generalization of the Ground Reaction Curve Concept" (with E.
Detournay), Proceedings of the 23rd U.S. Symposium on Rock Mechanics
(Berkeley. August 1982), pp. 924-934. Littleton, Colorado: American
Institute of Mining Engineers, 1982.

wRock Fracture and Fragmentation, General Report' (with F. Cornet),
Rock Mechanics From Research to Applications (Proceedings of the 22nd
U. S. Svmosium on Rock Mechanics. MIT. June 1981)r pp. 21-46. Cam-
bridge, Mass.: MIT, 1981.

"Analysis of Tunnel Support Loads Using the Distinct Block Model'
(with M. Voegele and P. A. Cundall), Storage in Excavated Rock Caverns
- Rockstore 77 (Proceedings of the First nternational Snosium.
Stockholm. September 1977), Vol. 2, pp. 247-252. Oxford: Pergamon
Press, 1978.

"The Application of Mechanics to Rock Engineering (in French),=
Revue Francaise de Geotechnicue (Paris) No. 1 - 45F TTC, 18-36 (July
1977).

wGoing Under to Stay on Top," underground Sace, Vol. 1, 71-86 (July-
August 1976).

(Dr. Fairhust has some 70 additional publications).
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Massachusetts jInstitute of Technology
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(617) 253-7121

Date of Birth:

Professional Specialization
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Stochastic Subsuface Hydrology
Groundwater Contaminant Transport

Education

University of Wisconsin, B. S. in
University of Wisconsin, M. S. in
University of Wisconsin, Ph.D. in

Civil
Civil
Civil

Engineering,
Engineering,
Engineering,

January 1959
June 1960

.August 1964

Professional Employment

Massachusetts Institute of Technology (MIT), Cambridge, Massachusetts,
Professor of Civil Engineering, 7/82-

Sabbatical leave, University of Karlsruhe and Ecole des Mines de Paris
(Fontainebleau), 1/78-7/78

New Mexico Institute of Mining and Technology, Socorro, New Mexico
Professor of Hydrology and Program Coordinator for Hydrology, 9/76-6/82
Associate Professor of Hydrology, 9/73-8/76

Sabbatical leave at Stanford University, Stanford, California, 1/71-7/71
Massachusette Institute of Technology; Cambridge, Massachusetts

Associate Professor of Civil Engineering, 7/69-8/73
Assistant .Professor of Civil Engineering, 7/64-7/69

University of Wisconsin (UW), Madison, Wisconsin, Research Assistant and
Instructor, 9/61-6/64

Fairbanks Morse & Co., Beloit, Wisconsin, Junior Engineer, 6/60-9/61
Soil Conservation Service, USDA, Madison, Wisconsin, Civil Engineer,

1159-5/60

Honors'and'Awards

Fellow, American Geophysical Union, 1983."
Robert E. Horton Award, American Geophysical Union, 1982
Ford Postdoctoral Fellow, MIT, 1964-1966
National Science Foundation Graduate Fellow, 1964
Tau Beta Pi, Chi Epsilon, Sigma Xi



Page 2

LYNN W. GELHAR

Academic Experience

Teaching:
Advanced Subsurface Hydrology (MIT)
Groundwater Hyrology (MIT)
Stochastic Methods in Subsurface Hydrology (NMT)
Flow through Porous Media NMT)
Water Quality Modeling (MIT, MT)
Groundwater Modeling (NMT)
Advanced Hydromechanics (MIT)
Engineering Analysis (MIT)
Hydrologic Design (UW)

Thesis Supervision: 19 M. S. Thesis, 17 Ph.D. Thesis

Professional Membership and Service

American Society of Civil Engineers
Groundwater Hydrology Committee, 1972-1976
Fluid Dynamics Committee, 1974-1976
Task Committee on Calibration and Verification in Groundwater Modeling,

1974-1977
Hydraulics Division Awards Committee 1980-

American Geophysical Union
Associate Editor, Water Resources-Research, 1981-
Hydrology Section Nominations Committee, 1983

International Association for Hydraulic Research
Porous Media Committee, 1972-1977

International Association of Hydrological Sciences
U. S. National Committee, 1980-
Associa1ICJEditor, Hydrological-Sciences Bullentin, 1981-

Interational Groundwater Modeling Center, Butler University, Indiana,
Technical Advisory Committee, 1983-

State of New Mexico
Governor's Advisory Committee on WIPP (radioactive waste disposal site).
1975-1980

Water Resources Research Institute Review Board, 1975-1982
U. S. Department of Energy

Review Panel for Office of Health and Environmental Research, 1983

.~~~ ~ ~ ~~ ~ ~ ~ ~ ~~~~~~~ .- . .
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PUBLICATION LIST

Lynn W. Gelhar

Drinker, P. A., Gelhar, L. U., and Schriek, W., "The Development of a Rotating
Endless Channel for Hydraulic and Sedimentary Studies," M.I.T. Hydro-
dynamics Laboratory Technical Report. No. 83, September, 1965.

Gelhar, L. W., and Mascolo, D. M., Non-Diffusive Characteristics of Slow Viscous
Stratified Flow Towards a Line Sink," M.I.T. Hydrodynamics Laboratory Tech-
nical Report No. 88, February, 1966.

Gelhar, L. W., Schriek, U., and Benham, F., "Secondary Motion and Turbulence in
Circular Couette Flow," M.I.T. Hydrodynamics Laboratory Report No. 97,
July, 1966.

Gelhar, L. W., and Monkmeyer, P. L., "Turbulent Helical Flow in an Annulus,"
Journal of the Engineering Mechanics Division, Proc. ASCE, EMI, pp. 295-316,
February, 1968.

Munoz-Goma, R. J., and Gelhar, L. W., "Turbulent Pipe Flow with Rough Porous
Walls," M.I.T. Hydrodynamics Laboratory Technical Report No. 109, April,
1968.

Collins, M. A., and Gelhar, L. W., "Ground Water Hydrology of the Long Island
Aquifer System," M.I.T. Hydrodynamics Laboratory Technical Report No. 122,
May, 1970.

Ruff, J., and Gelhar, L. W., "Porous Boundary Effects in Turbulent Shear Flow,"
M.I.T. Water Resources and Hydrodynamics Laboratory Technical Report
No. 126, July, 1970.

Wang, A. K., and Gelhar, L. W., "Turbulent Flow Between Concentric Rotating
Cylinders," M.I.T. Hydrodynamics Laboratory Technical Report 132, Ocotober,
1970.

Collins, . A., and Gelhar, L. W., "Sea Water Intrusion in Layered Aquifers,"
Water Resources Research, Vol. 7, No. 4, pp. 971-979, August, 1971.

Gelhar, L. W. and Collins, M. A., "A General Analysis of Longitudinal Dispersion
in Nonuniform Flow," Water Resources Research, Vol. 7, No. 6, pp. 1511-1521,
December, 1971.

Gelhar, L. W., Wilson, J. L., Miller, J. S., and Hamrick, J. M., "Density Induced
Mixing in Confined Aquifers," M.I.T. Ralph M. Parsons Laboratory for Water
Resources and Hydrodynamics, Report No. 145, March, 1972.

Gelhar, L. W., "The Aqueous Underground," Technology Review, pp. 45-53, April,
1972.

Chu, Yen-hsi, and Gelhar, L. W., "Turbulent Pipe Flow with Granular Permeable
Boundaries," M.I.T. Ralph M. Parsons Laboratory for Water Resources and
Hydrodynamics, Report No. 148, May, 1972.
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Ruff, J. F., and Gelhar, L. ., "Turbulent Shear Flow in a Porous Boundary,"
J. Engineering Mechanics Division, ASCE, Vol. 98, No. EM4, Proc. Paper
9144, pp. 975-991, August, 1972.

Gelbar, L. W., "The Viscous Analog in Ground Water Modelling," paper presented
at 20th Annual Specialty Conference of the Hydraulics Division, ASCE,
Ithaca, New York, August, 1972.

Collins, M. A., Gelhar, L. W., and Wilson, J. L., "Hele-Shaw Model of the Long
Island Aquifer System," J. Hydraulics Division, ASCE, Vol. 98, No. HY9,
Proc. Paper 9215, pp. 1701-1714, September, 1972.

Gelhar, L. W., Wilson, J. L. and Miller, J. S., "Gravitational and Dispersive
Mixing in Aquifers," J. Hydraulics Division, ASCE, Vol. 98, No. HY12, Proc.
Paper 9439, pp. 2135-2153, December, 1972.

Ho, R. T., and Gelhar, L. W., Turbulent Flow with Wavy Permeable Boundaries,"
Journal of Fluid Mechanics, Vol. 58, Part 2, pp. 403-414, 1973.

Wang, A. K., and Gelhar, L. W., Turbulent Couette Flow," Journal of Fluids Engi-
neering, Vol. 96, No. 3, pp. 265-271, 1974.

Gelhar, L. W. and Wilson, J. L., Groundwater Quality Modeling," paper presented
at the Second National Ground Water Quality Symposium, Denver, September
25-27, 1974; published in Ground Water, Vol. 12, No. 6, pp. 399-408, 1974.

Ho, R. T., and Gelhar, L. W., "Interaction Between Turbulent Flow and Undular
Permeable Boundaries," M.I.T. Ralph M. Parsons Laboratory for Water Resour-
ces and Hydrodynamics, Report No. 180, February, 1974.

Bakr, A. A., and Gelhar, L. W., "Groundwater Quality Simulation for the Socorro
Region of the Rio Grande in New Mexico," Technical Report prepared under
NMWRRI Project 3109-145, Hydrology Section, Department of Geoscience, NMIMT,
May, 1974.

Gelhar, L. W., "Stochastic Analysis of Phreatic Aquifers," Water Resources Re-
search, Vol. 10, No. 3, pp. 539-545, June, 1974.

Gelhar, L. W., Ko, P. Y., Kwai, H. H., and Wilson, J. L., "Stochastic Modeling of
Groundwater Systems," M.I.T. Ralph M. Parsons Laboratory for Water Resources
and Hydrodynamics, Report No. 189, September, 1974.

Wilson, J. L., and Gelhar, L. W., Dispersive Mixing in a Partially Saturated
Porous Medium," .I.T. Ralph M. Parsons Laboratory, Report No. 191, Septem-
ber, 1974.

Gelhar, L. W., Wilson, J. L. and Collins, M. A., Discussion of "Radial Dispersion
in Ground-Water Flow," J. Engineering Mechanics Division, ASCE, Vol. 101,
No. EM5, pp. 718-720, October, 1975.

Lansford, R. R., Gelbar, L. W., 12 others, A Preliminary Economic Feasibility
Study for the Establishment of an Energy-Water Complex in the Tularosa Basin,"
NMWRRI Report 068, pp. 231, February, 1976.
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Lansford, R. R., Wierenga, P. J., Gelhar, L. W., + 7 others, Demonstration of
Irrigation Return Flow Salinity Control in the Upper Rio Grande - Annual
Report, Year 1," NMWRRI Report 070, pp. 121, March, 1976.

Flores, W., Adan, E. Z. and Gelhar, L. W., "A Stochastic Management Model for
the Operation of a Stream-Aquifer System," NMWRRI Report No. 075, pp. 209,
May, 1976.

McLin, S. G., and Gelhar, L. W., "Hydrosalinity Modeling of Irrigation Return
Flow in the Mesilla Valley, New Mexico," paper presented at International
Conference on Managing Saline Water for Irrigation, Texas Tech University,
pp. 28-48, August, 1976.

Gelhar, L. W., "Stochastic Analysis of Flow in Aquifers," Proceedings AWRA =
posium on Advances in Groundwater Hydrology, Chicago, IL, pp. 57-71,
September, 1976.

MacMillan, J. R., Naff, R. L. and Gelhar, L. W., Prediction and Numerical
Simulation of Subsidence Associated with Proposed Groundwater Withdrawal in
the Tularosa Basin, New Mexico," Proceeding of the Second International
Symposium on Land Subsidence, Anaheim, California, pp. 600-608, December 1976.

Gelhar, L. W., "Effects of Hydraulic Conductivity Variations on Groundwater Flows,"
Proceeding Second International Symposium on Stochastic Hydraulics, Lund,
Sweden, Hydraulic Problems Solved by Stochastic Methods, August 2-4, 1976,
Water Resources Publications, Fort Collins, CO, pp. 409-431, 1977.

Gelhar, L. W., "A Comparison of Groundwater Quality Modeling Techniques," Pro-
ceedings of the Water Research Center Conference on Groundwater Quality,
Water Research Centre, Medmanham, England, pp. 384-405, 1977.

Lansford, R. R., Wierenga, P. J., Gelhar, L. W., + 8 others, "Demonstration of
Irrigation Return Flow Salinity Control in the Upper Rio Grande - Annual
Report, Year 2," NMWRRI Report No. 086, pp. 94, March, 1977.

MacMillan, J. R., Naff, R. L., and Gelhar, L. W., "Use of Brackish Ground Water
Resources for Regional Energy Center Development, Tularosa Basin, New
Mexico: Preliminary Evaluation," Report prepared for Los Alamos Scientific.
Laboratory, No. FEA/G-77/101, Chapters on Geology and Hydrology, pp. 39-59
and pp. 201267, March, 1977.

Gelhar, L. W., Bakr, A. A., Gutjahr, A. L., and MacMillan, J. R., Comments on "A
Stochastic-Conceptual Analysis of One-Dimensional Groundwater Flow in Non-
uniform Homogeneous Media" by R. A. Freeze, Water Resources Research, Vol.
13, No. 2, pp. 477-479, April, 1977.

Collins, H. A. and Gelhar, L. W., Comments on "The Shape of the Interface in
Steady Flow in a Stratified Aquifer" by Y. Mualem and J. Bear, Water Resour-
ces Research, Vol. 13, No. 2, pp. 486-488, April, 1977.
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Lansford, R. R., Gelhar, L. W., and Creel, B. J., Economics of Controlling
Irrigation Return Flow in the Mesilla Valley, New Mexico,' Proceedings of
the National Conference on Irrigation Return Flow Quality Management, Fort
Collins, CO, pp. 277-282, May, 1977.

Gelhar, L. W., Subsurface Water Quality," a general report presented at the Third
Fort Collins International Hydrology Symposium, June, 1977.

Flores, E. Z., Gutjahr, A. L., and Gelhar, L. W., A Stochastic Model of the Opera-
tion of a Stream-Aquifer System,"'Water Resources Research , Vol. 14, No. 1,
pp. 30-38, 1978.

Phillips, K. J. and Gelhar, L. W., "Contaminant Transport to Deep Wells," J. r
draulics Division, ASCE, Vol. 104, No. HY4, pp. 807-819, 1978.

Gutjahr, A. L., Gelhar, L. W. Bakr, A. A., and MacMillan, J. R., "Stochastic
Analysis of Spatial Variability in Subsurface Flow, Part II: Evaluation
and Applications," Water Resources Research, Vol. 14, No. 5, pp. 953-959,
1978.

Gelhar, L. W., "Stochastic Analysis of Macrodispersion in Aquifers," Technical
Report, Sonderforschungsbereich 80, Universitat Karlsruhe, pp. 21, 1978.

Bakr, A. A., Gelhar, L. W., Gutjahr, A. L., and MacMillan, J. R., "Stochastic
Analysis of Spatial Variability in Subsurface Flow, Part I. Comparison of
One and Three Dimensional Flows," Water Resources Research, Vol. 14, No. 2,
April, 1978.

Freeze, P. A., Gelhar, L. W., and Maddock, R., Geostatistical Concepts and Sto-
chastic Methods in Hydrogeology: Penrose Conference Report," Geology, pp.
297-298, May, 1978.

Updegraff, C. D. and Gelhar, L. W., "Parameter Estimation for a Lumped-Parameter
Ground-Water Model of the Mesilla Valley, New Mexico," NMWRRI Report No. 097,
pp. 69, September, 1978.

Duffy, C. J., Gelhar, L. W., and Gross, G. W., Recharge and Groundwater Condi-
tions in the Western Region of the Roswell Basin," NWRRI Report No. 100,
pp. 111, December, 1978.

Wilson, J. L. and Gelhar, L. W., "Analysis of Longitudinal Dispersion in Unsatu-
rated Flow, Part I. The Analytical Method," Water Resources Research, Vol.
17, No. 1, pp. 122-130, 1981.

Gelhar, L. W., Gutjahr, A. L., and Naff, R. L., Stochastic Analysis of Macro-
dispersion in a Stratified Aquifer," Water Resources Research, Vol. 15, No. 6,
pp. 1387-1397, 1979.

Lansford, R. R., Ben-David, S., Roach, F, Creel, B. J., Stevens, T. H., Supalla,
R., Gelhar, L., Gorman, W. D., Mead, R. W., and Wilson, D. B., "The Economic
Feasibility of Dual Purpose Nuclear Desalination of Ground Water," Water
Resources Bulletin, 15, No. 6, pp. 1589-1601, 1979.
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Gelhar, L. W., Wilson, J. L., and Gutjahr, A. L., "Comments on 'Simulation of
Groundwater Flow and Mass Transport Under Uncertainity,' by D. H. Tang and
G. F. Pinder," Advances in Water Resources, Vol. 2, p. 101, June, 1979.

Gelhar, L. W. and McLin, S. G., "Evaluation of a Hydrosalinity Model of Irriga-
tion Return Flow Water Quality in the Mesilla Valley, New Mexico," Research
and Development Report, U. S. Environmental Protection Agency," EPA Grant
No. S803565, pp. 200, EPA-600/2-79-173, August, 1979.

Gelhar, L. W., Duffy, C. J., and Gross, C. W., "Stochastic Methods of Analyzing
Groundwater Recharge," Proceedings IAHR Symposium on Hydrology of Areas of
Low Precipitation, Canberra, IAHS-AISH Publ. No. 128, pp. 313-321, December,
1979.

McLin, S. G. and Gelhar, L. W., "A Field Comparison Between the USBR-EPA Hydro-
salinity and Generalized Lumped Parameter Models," Proceeding IAHR Symposium
on Hydrology of Areas of Low Precipitation, Canberra, IAHS-AISH Publ. No.
128, pp. 339-348, December, 1979.

Gelhar, L. W., Wierenga, P. J., Duffy, C. J., Rehfeldt, K. R., Senn, R.-B.,
Simonett, M., Yeh, T. C., Gutjahr, A.-J., Strong, W. R., and Bustamante,
A., "Irrigation Return Flow Studies at San Acacia, New Mexico: Monitoring,
Modeling, and Variability," Hydrology Research Report No. H-3, New Mexico
Institute of Mining and Technology, July, 1980.

Mizell, S. A. Gelhar, L. W., and Gutjahr, A. L., "Stochastic Analysis of Varia-
bility in Two-Dimensional Groundwater Flow with Implications for Observation-
Well Network Design," Hydrology Research Report No. H-6, New Mexico Institute
of Mining and Technology, December, 1980.

Huyakorn, P., and Gelhar, L. W., Development and Application of a Computer
Simulation Model for Simulating a Geothermal System in New Mexico," New
Mexico Energy Research and Development Program, Report EMD 2-66-2314, April,
1981.

Gutjahr, A. L. and Gelhar, L. W., "Stochastic Models of Subsurface Flow: Infinite
Versus Finite Domains and Stationarity," Water Resources Research, Vol. 17,
No. 2, pp. 337-350, April, 1981.

Gelhar, L. W. and Axness, C. L., "Stochastic Analysis of Macrodispersion in Three-
Dimensionally Heterogeneous Aquifers," New Mexico Institute of Mining and
Technology, Hydrology Report H-8, August, 1981.

Mizell, S. A., Gutjahr, A. L., and Gelhar, L. W., Stochastic Analysis of Spatial
Variability in Two-Dimensional Steady Groundwater Flow Assuming Stationary
and Nonstationary Heads," Water Resources Research, 1982, Vol. 18, No. 4,
pp. 1053-1067.

Wierenga, P. J., Duffy, C., Senn, R., and Gelhar, L. U., Impacts of Irrigated
Agriculture on Water Quality in the Rio Grande Below Albuquerque," Technical
Report, Enginering Experiment Station, New Mexico State University, Las
Cruces, NM, 1981.
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Gelhar, L. W., Gutjahr, A. L., and Naff, R. L., Reply to comments on "Stochastic
Analysis of Macrodispersion in a Stratified Aquifer," Water Resources Re-
search, Vol. 17, No. 6, pp. 1739-1740, December, 1981.

Yeh, T. C., and Gelhar, L. W., "Unsaturated Flow in Heterogeneous Soils," Proc.
AGU Symposium, Role of the Unsaturated Zone in Radioactive and Hazardous
Waste Disposal, Ann Arbor Science, 1982 (in press).

Gelhar, L. W., Stochastic Analysis of Flow in Heterogeneous Porous Media, Chapter
in Selected Topics in Mechanics of Fluids in Porous Media, ed. J. Bear and
M. Y. Corapcioglu, Martinus Nijhoff, 1982 Un press).

Leonhart, L. S., Jackson, R. L., Graham, D. L., Thompson, G. M., and Gelhar, L. W.,
"Groundwater Flow and Transport Characteristics of Flood Basalts as Deter-
mined from Tracer Experiments," Rockwell International Report RHO-BU'-SA-220P,
preprint of a paper presented at Pacific Northwest AGU Meeting, Fairbanks,
Alaska, September, 1982.

Yeh, T.-C., Gelhar, L. W., and Gutjahr, A. L., "Stochastic Analysis of Effects
of Spatial Variability on Unsaturated Flow," Report No. H-12, Hydrology
Research Program, New Mexico Institute of Mining and Technology, Socorro,
NM, July, 1982.

Gelhar, L. W., and Axness, C. L., Three-Dimensional Stochastic Analysis of
Macrodispersion in Aquifers," Water Resources Research, Vol. 19, No. 1,
pp. 161-181, February 1983.

Ho, R.-T., and Gelhar, L. W., Turbulent Flow in Pipes with Undular Permeable
Boundaries," J. Hydraulics Engineering, ASCE, Vol. 109, No. 5, pp. 741-756,
1983.

Gelhar, L. W., and Gutjahr, A. L., Stochastic Solutions of the One-Dimensional
Convective Dispersion Equation," New Mexico Institute of Mining and Tech-
nology, Hydrology Research Report No. 11, September, 1982.

Gelhar, L. W., Analysis of Two-Well Tracer Tests with a Pulse Input," Report
RHO-BW-CR-131 P, Rockwell Hanford Operations Group, Richland, Washington,
1982.

Gelhar, L. W., "Field-Scale Dispersion Phenomena: Porous versus Fractured Media,
preprint of a paper presented at the Basalt Waste Isolation Project Workshop
on Field Methods for the Assessment of Radionuclide Sorption, Richland,
Washington, September 1983.

Gelhar, L. W., Wierenga, P. J., Rehfeldt, K. R., Duffy, C. J., Simonett, M. J.,
Yeh, T- C., and Strong, . R., Irrigation Return Flow Water Quality Monitor-
ing, Modeling and Variability in the Midde Rio Grande Valley, New Mexico,
U. S. Environmental Protection Agency, Project Summary, EPA-600/S2-83-072
(Project report available from NTIS, No. PB83-261719), 1983.



-7-

Gelhar, L. W. and Axness, C. L., Reply to comments on Three-Dimensional Stochastic
Analysis of Macrodispersion in Aquifers," Water Resources Research, Vol. 19,
No. 6, pp. 1641-1642, 1983.

Gelhar, L. W., "Analysis of Two-Well Tracer Tests with a Pulse Input"
RHO-BW-CR-131 P. Preapred for Rockwell Hanford Operations, a Prime contrac-
tor to the United States Department of Energy Under Contract DE-AC06-77RL01030,
April 1982.
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JAY H. LEHR, Ph.D.

National Water Well Association
500 West Wilson Bridge Road
Worthington, OH 43085
614/846-9355

Professional Profile:

A widely known and dedicated water scientist, Dr. Jay Lehr, 47, is the most
frequently quoted authority on ground water hydrology and hydrogeology in
America. As Executive Director of the National Water Well Association, he is in
his 16th year as principal spokesman for the nation's water systems industry.
Under his direction, NWWA has grown from a trade association to a major
non-profit research and education institute with more than 60 full-time
employees and over 8,000 members. Dr. Lehr has served as a consultant to
government agencies and the United Nations, been a member of and chaired federal
committees, and been called on to provide expert testimony to numerous
committees and subcommittees of the U.S. Senate and House of Representatives.
He has authored six books for both the public and private sectors and
contributed over 150 articles to scientific and technical journals. A tireless
campaigner for the development of ground water as an alternate energy source for
heating and cooling, he is often invited to lecture on this and other
water-related topics. Throughout his entire career, Dr. Lehr has been an
outspoken proponent of realistic ground-water management and protection
programs.

0-

Education

Graduated June, 1957 from Princeton University with a degree in Geological
Engineering and received the nation's first Ph.D. in Ground Water Hydrology
from the University of Arizona, 1962.

Positions

1962-1964 Professor of Ground Water Hydrology, University of Arizona

1964-1967 Professor of Ground Water Hydrology, Ohio State University

1967- Executive Director of the National Water Well Association,
Present which represents virtually all U.S. ground water hydrologists

and geologists, manufacturers, and suppliers of water well
equipment, as well as most leading water well drilling
contractors.

1978- Adjunct Full Professor of Hydrogeology, Ohio State
Present University.
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Books:

WATER WELL TECHNOLOGY - McGraw-Hill - 1973
RURAL WATER SYSTEMS PLANNING AND ENGINEERING GUIDE - The Commission

on Rural Water - 1974
MANUAL OF WATER WELL CONSTRUCTION PRACTICES - U.S. Environmental

Protection Agency - 1976
MANUAL OF LAWS, REGULATIONS, AND INSTITUTIONS FOR THE CONTROL OF GROUND

WATER POLLUTION - U.S. Environmental Protection Agency - 1976
AN INTRODUCTION TO THE TECHNOLOGY OF SUBSURFACE WASTEWATER INJECTION -

Premier Press - 1980
DOMESTIC WATER TREATMENT - McGraw-Hill - 1980

Articles:

Dr. Lehr has published over 150 scientific articles in such journals as
SCIENCE, JOURNAL OF SOIL & WATER CONSERVATION; JOURNAL OF GEOLOGICAL
EDUCATION, JOURNAL: WATER POLLUTION CONTROL FEDERATION, JOURNAL:
AMERICAN WATER WORKS ASSOCIATION, JOURNAL OF ENVIRONMENTAL HEALTH, WATER &
SEWAGE WORKS, JOURNAL OF GROUND WATER, E S & T and GROUND WATER MONITORING REVIEW.
A complete bibliography is available on request.

Editor/Publisher:

GROUND WATER - the world's primary refereed scientific research journal
devoted to ground water hydrology, in its 21st year. Dr. Lehr has been
editor for the past 17 years.

GROUND WTER MONITORING REVIEW - a new refereed research journal devoted to
describing the nature of ground water pollution problems, defining the
extent and developing potential solutions.

WATER WELL JOURNAL - the nation's leading trade publication for the water
well industry.

Special Committees/Testimony:

Served as chairman of the Special Advisory Committee to the Office
of Water Research and Technology, U.S. Department of the Interior.

Served two 3-year terms on EPA's National Drinking Water Advisory Council,
chairing the Underground Source Subgroup.

Participated in EPA hearings on the development of a national ground water
protection strategy..

Testified before House and Senate committees on water supply and pollution
legislation on 22 occasions and is frequently quoted in Congressional
Record.

Chairman, National Center for Ground Water Research Advisory
Committee, U.S. EPA.
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Special Committees/Testimony: (continued)

Member, American Institute of Professional Geologists -- Ad Hock Task
Force on Ground Water.

Member, Gulf Universities Research Consortium's Water Task Force.

Research:

Dr. Lehr pioneered much of the research currently being done through-
out the world on ground water related topics. His promotion of the
need for increased data regarding underground resources has fostered
the development of significant work in both public and private sectors.
In recent years he has personally directed and participated in over
$3,000,000 worth of research projects involved with such topics as Law,
Regulations and Institutions for the Control of Ground Water Pollution,
Impact of Abandoned Wells on Ground Water, Technology of Subsurface
Wastewater Injection, Domestic Water Conditioning and Treatment, Well
Maintenance and Rehabilitation, Ground Water Geothermal Heat Pump
Applications and Ground Water Rehabilitation and Aquifer Restoration
Techniques.

International Consulting:

Australia - 1971-Present - Assisted Australian government in establishing
ground water management programs and water well construction regulations.
Helped estabish the Australian Water Well Association and a government school to
teach ground water science. Continues to consult on Australia's outstanding
progress in this area.

Canada - 1973-Present - Serves in various consulting roles to various
provincial governments on projects relating to ground water management and
geothermal energy.

West Germany - 1974 - Served as United Nations consultant in the
establishment of sound mineral resources development programs.

-Mexico - 1976-present - Served as adjunct professor, University of Mexico,
periodically teaching short courses in ground water hydraulics and consultant to
Mexican officials on ground water management and artificial recharge.

Sri Lanka - 1980-1983 - Assist on Joint U.S. AID-U.N. project to assist the
Sri Lankian government in developing a decade water plan aimed at bringing
adequate drinking water to all the people of Sri Lanka by 1990. Dr. Lehr
authored the ground water development portion of this well received Sri Lankian
plan.

Liberia - 1981-1983 - Working for UNDP, Dr. Lehr completed plans for
comprehensive training programs in ground water development and water well
technology for Liberian and eventually neighboring nations of West Africa.
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Republic of South Africa - 1983 - Served as consultant in the development
of a national plan to expand the nation's ground water dependence from 6 percent
to over 20 percent during the present decade in order to reduce the current
impact of drought related to reduced surface water flows.

Peoples Republic of China - 1983 - Served as a consultant to the Ministry
of Water, thereby assisting China in the improvement of its well construction
practices, irrigation technology, grond water management and geothermal energy
utilization.

Personal:

Two years active duty in the U.S. Navy and 17 years service in the Civil
Engineering Corps Reserve. Held the rank of Lt. Commander.

Dr. Lehr is married and resides in Worthington, Ohio.

A physical fitness enthusiast, Dr. Lehr participates in a variety of sports
including lacrosse and ice hockey, set National AAU swimming records for
senior men, he is an avid and accomplished sky diver, has completed the
Boston Marathon, and has successfully completed the Ironman Triathlon World
Championship in Hawaii each of the past 3 years.



S. S. PAPAI)OPULOS & ASSOCIATES. INC.
CONSULTING GROUND-WATER HYDOROLOGISTS

STAVROS S. PAPADOPULOS
Ground-Water Hydrologist

Date and Place
of Birth:

Citizenship:

Education:

Languages:

Professional
Registration:

Professional
Societies:

-Awards & Honors:

Publications:

U.S.A. (Naturalized November 1969; first name
corrected to "Stavros" from "Istavros".)

Doctor of Philosophy in Civil Engineering, 1964
Princeton University, Princeton, New Jersey.

Master of Arts in Civil Engineering, 1963
Princeton University, Princeton, New Jersey.

Master of Science in Ground-Water Hydrology, 1962
New Mexico Institute of Mining and Technology,
Socorro, New Mexico.

Bachelor of Science in Civil Engineering, 1959
Robert College, Istanbul, Turkey.

English, French, Greek, Turkish, knowledge of Spanish.

District of Columbia.

American Society of Civil Engineers (Hydraulic
Division, Committee on Ground-Water Hydrology,
Member 1975-79; Corresponding Member 1980-81)

American Geophysical Union
National Water Well Association
International Association of Eydrogeologists (Member

U.S. National Comittee, 1981-84).
Sigma Xi

U.S. Department of Interior Meritorious Service
Award, May 1977.

U.S. Geological Survey Special Achievement Award,
September 1977.

Medal of the City of Montpellier, presented at the
International Symposium on the Implications of
Hydrogeology on other Earth Sciences,
Montpellier, France, September 11-16, 1978.

List of "Publications" attached.

6264 MONTROE ROAD. ROCKVILLI. MARYLAND 20••52. TEL. (3o01 468-.576o
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STAVROS S. PAPADOPULOS
Ground-Water Hydrologist

Professional
Experience:

October 1979
to Present

September 1970
to October 1979

S. S. Papadopulos & Associates, Inc., Consulting
Ground-Water Hydrologists, Rockville, Maryland.
President. As the senior executive officer of the
company, manages the business affairs of the company,
and provides quality control for technical services.
Directs and conducts studies on all aspects of quan-
titative ground-water hydrology. Areas of expertise
include formulation of ground-water projects, evalua-
tion of ground-water resources through use of mathe-
matical and digital models, design and analysis of
aquifer tests, salt-water intrusion in coastal aqui-
fers, movement of contaminants and storage of heat
in aquifers, and other problems involving ground-
water flow and transport of solutes and of thermal
energy in hydrogeologic systems.

U. S. Geological Survey, Water Resources Division,
Northeastern Region, Reston, Virginia, Research
Hydrologist GS-14 (9/70-11/74), Hydrologist GS-15
(11/74-9/79). Originated, planned and conducted,
or directed, particularly complex research projects
in the analysis of ground-water systems. Developed
new, and improved existing methods for aquifer test
analyses and for the evaluation of ground-water re-
sources. Served as Research Advisor - Ground-Water
Physics to the Assistant Division Chief for Research
and Technical Coordination and to his Deputy for Re-
search, and assisted in periodically evaluating the
Division's research program. Frequently acted for
the Deputy Assistant Chief Hydrologist for Research,
and for the Regional Research Hydrologist. Made
field trips to District offices to provide technical
assistance to project chiefs engaged in ground-water
investigations, and informed the Regional Hydrologist
on progress and problems in the project. Partici-
pated and represented the U. S. Geological Survey
in national and international conferences. Lectured
in training schools and in advanced seminars held for
Survey and developing country agency personnel. Con-
ducted ground-water studies of national and regional'
interest, and undertook overseas assignments on
detail to other U. S. agencies and to UNESCO.
Several examples of such studies are listed below:

(a) On detail to UNESCO, conducted a preliminary
study to assess the hydrologic effects of present
and future ground-water developments in Setdibal
Peninsula, Portugal.'
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September 1970
to October 1979

(continued)

(b) Evaluated the results of a field experiment,
jointly funded by the U. S. Geological Survey and the
U. S. Department of Energy, designed to determine the
technical feasibility of thermal energy storage in
aquifers as a means of meeting seasonally variable
energy demands.

(c) Under the auspices of the United States-Saudi
Arabian Joint Commission on Economic Cooperation,
served as the leader of a team of seven professional
experts in a study of alternative sources of addi-
tional water supply for Riyadh, Saudi Arabia. Con-
ducted all geohydrologic work related to the study,
directed the project, and prepared the final report
for submission to the Ministry of Agriculture and
Water of the Kingdom of Saudi Arabia.

(d) Assessed the energy potential of geopressured
zones in the Tertiary sediments of the Northern Gulf
of Mexico Basin. The assessment included estimates
of the fluid resource base and of the recoverable
thermal, mechanical, and methane energy under several
alternative development plans.

fe) Under an interagency agreement between the U.S.
Geological Survey and the U.S. Environmental Protec-
tion Agency, conducted a study to establish criteria
and hydrogeologic and hydrochemical data needs for
the evaluation of shallow land burial sites for low-
level radioactive wastes.

(f) In response to a request to the U. S. Geological
Survey by the Washington Area Interstate Water Re-
source Program Task Force, evaluated the ground-water
resource potential and the feasibility of obtaining
an emergency supply of 100 million gallons per day
from the Coastal Plain aquifers in the Washington,
D. C. Metropolitan Area.

September 1969
to September 1970

University of Illinois at Chicago Circle, Department
of Geological Sciences, Chicago, Illinois, Associate
Professor. Taught courses in ground-water hydrology,
engineering and structural geology, and advised grad-
uate students majoring in ground-water hydrology.
'Conducted research on the application of digital com-
puter techniques to well hydraulics and aquifer eval-
uation studies. Served on the Executive Committee of
the department and on various other departmental and
university committees.
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September 1969
to SepLember 1970

(continued)

June 1967
to September 1969

Harza Engineering Company, Chicago, Illinois, Chief
Ground-Water Hydrologist. On the staff of the compa-
ny as consultant on ground-water studies for water
and land resources development projects. In this
capacity, participated in ground-water studies for
the Lake Minnetonka Project, initiated reconnaissance
studies of the potential of ground water in Northern
Guatemala, and served as leader of a Harza team of
experts in Indonesia for the formulation of a ground-
water exploration program designed to assess the
technical feasibility of developing ground-water for
irrigation in several areas in Java and to identify
pilot irrigation projects within these areas which
will provide data for subsequent large scale develop-
ment of irrigation projects making conjunctive use of
surface and ground-water supplies.

Harza Engineering Company, Chicago, Illinois, Ground-
Water Specialist, Planning Division (6/67-10/67),
Head of Hydrology Department, Water Resources Divi-
sion (10/67-9/69). Supervised engineers engaged in
hydrologic and ground-water investigations and in pre-
paration of planning reports. Conducted continuous
broad review and direction of all aspects of planning
involving ground-water resources, including prelimi-
nary and detailed exploration programs, pumping tests,
resource evaluation, aquifer projection studies and
definite project formulation. Responsible for devel-
opment of standards and procedures for all ground.-
water related activities. Major assignments included
ground-water studies for the Chicago Deep Tunnel
Project, the Irrigation Rehabilitation Project *in
Indonesia, and the Ullum Project in Argentina.

University of Illinois at Chicago Circle, Department
of Geology, Visiting Associate Professor. Taught
evening courses in ground-water hydrology.

.September 1966
to June 1967

September 1963
to September 1966

University of Minnesota, Department of Geology and
Geophysics, Minneapolis, Minnesota, Associate Profes-
sor. Conducted research in well hydraulics and aqui-
fer evaluation methods and taught courses in round-
water hydrology. Served on the Graduate Admissions
Committee of the department.

U. S. Geological Survey, Water Resources Division,
Arlington, Virginia, Hydraulic Engineer GS-9 (9/63-
2/64) Research Engineer GS-ll (2/64-3/65), and Re-
search Hydrologist GS-12 (3/65-9/66). Conducted
basic and applied research in the mechanics of ground-
water flow.
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II

September 1963
Lo September 1966

(continued)

Served as consultant to District offices on special
problems, such as seepage estimates for Cedar ake
in Washington, analyses of limited pumping test data
in Puerto Rico, Virgin Islands, North Carolina, and
Florida, and tracer studies in Colorado. Lectured
on aquifer test methods in training conferences for
Survey personnel. Prepared and reviewed technical
papers.

The George Washington University, School of Engineer-
ing and Applied Science, Washington, D. C., part-time
Associate Professorial Lecturer (9/65-5/66). Taught
evening courses in hydrology, hydraulic engineering,
and soil mechanics.

September 1961
to September 1963

Princeton University, Department of Geological Engi-
neering, Princeton, N.J., Graduate Assistant (9/61-
6162 and 9/62-6/63). Conducted research in flow
through porous media and taught a course in the
theory of ground-water motion.

U. S. Geological Survey, Water Resources Division,
Ground-Water Branch, Denver, Colorado, Hydraulic
Engineer GS-9 (6/62-9/62). Prepared type-curves for
the evaluation of wedge-shaped aquifers in the Little
Plover Basin, Wisconsin.

New Mexico Institute of Mining and Technology,
Socorro, N. M., Research Assistant (6/63-9/63), and
U. S. Geological Survey, Water Resources Division,
Ground-water Branch, Trenton, N. J., Hydraulic Engi-
neer GS-9 (3/63-9/63). Conducted research on the
nonsteady flow to multiaquifer wells (project was
supported by the Survey and used as a Ph.D. thesis).

September 1959
to September 1961

June 1958
to September 1959

, New Mexico Institute of -Mining and Technology,
Socorro, N. ., Graduate Research Assistant. Con-
ducted research in problems related to ground-water
flow.

The U.S. Army Corps of Engineers (TUSEC), Trabzon
(6/58-9/58) and Sinop (6/59-9/59), Turkey, Assistant
Engineer LGS-7. Inspected general construction work,
and assisted in preparing revisions to design and
specifications to fit local field conditions.

November 1980
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PUBLICATIONS

1. HANTUSH, M. S. and I. S. PAPADOPULOS, 1962, Flow of ground water
to collector wells: Proc. ASCE, Jour. Hydr. Div., HY5,
p. 221-244.

2. HANTUSH, H. S. and I. S. PAPADOPULOS, 1963, Flow of ground water
to collector wells (closure): Proc. ASCE, Jour. Hydr. Div.,
HY4, p. 225-227.

3. PAPADOPULOS, I. S., 1963, Preparation of type curves for calcula-
ting T/S of a wedge-shaped aquifer: U. S. Geol. Survey Prof.
Paper 475-B, art. 54, p. B196-B198.

4. BREDEHOEFT, J. D. and I. S. PAPADOPULOS, 1965, Rates of vertical
groundwater movement estimated from earth's thermal profile:
Water Resources Research, vol. 1, no. 2, p. 325-328.

5. BREDEHOEFT, J. D., H. H. COOPER Jr., I. S. PAPADOPULOS and R. R.
BENNNETT, 1965, Seismic fluctuations in an open artesian water
well: U. S. Geol. Survey Prof. Paper 525-C, p. C51-C57.

6. COOPER, H. H., Jr., J. D. BREDEHOEFT, I. S. PAPADOPULOS and R. R.
BENNETT, 1965, The response of well-aquifer systems to seismic
waves: Jour. Geophys. Res., vol. 70, no. 16, p. 3915-3926.

Also reprinted in: The Great Alaska Earthquake of 1964,
Part A, Publication 1603, National Academy of Sciences,
1968, p.:122-132.

7. BREDEHOEFT, J. D., I. S. PAPADOPULOS and J. W. STEWART, 1965,
Hydrologic effects of ground-water pumping in northwest
Hillsborough County, Florida: U. S. Geol. Survey Open-
file report, 23 p.

8. PAPADOPULOS, I. S., 1965, Nonsteady flow to a well in an infinite
anisotropic aquifer: Proc. Internat. Symp. on Hydrology of
Fractured Rocks, Dubrovnik, Yugoslavia, October 1965, IASH,
v. 1, p. 21-31.

9. BREDEHOEFT, J. D., H. H. COOPER Jr. and I. S. PAPADOPULOS, 1965,
Inertial effects in well-aquifer systems: An analog study
(abstract): Program 1965 annual meetings, The Geol. Soc. of
Am., November 4-6, 1965, Kansas City, Missouri, p. 16-17.

10. STALLMAN, R. W. and I. S. PAPADOPULOS, 1966, Measurement of
hydraulic diffusivity of wedge-shaped aquifers drained
by streams: U. S. Geol. Survey Prof. Paper 514, 50 p.



S. S. PAPADOPULOS &ASSOCIATES, INC.

S1AVHOS S. I'APADOPULOS
Ground-Water Hydrologist

11. PAPADOPULOS, 1. S., 1966, Nonsteady flow to multiaquifer wells:
Jour. Geophys. Res., vol. 71, no. 20, p. 4791-4797.

12. BREDEHOEFT J. D., and H. . COOPER JR., and I. S. PAPADOPULOS,
1966, Inertial and storage effects in well-aquifer systems:
An analog investigation: Water Resources Research,
vol. 2, no. 4, p. 697-707.

13. PAPADOPULOS, 1. S. and H. ., COOPER Jr., 1967, Drawdown in a well
of large diameter: Water Resources Research, vol. 3, no. 1
p. 241-244.

14. COOPER, H. H., Jr., J. D. BREDEHOEFT and I. S. PAPADOPULOS, 1967,
Response of a finite-diameter well to an instantaneous charge
of water: Water Resources Research, vol. 3, no. 1,
p. 263-269.

15. PAPADOPULOS, I. S., 1967, Drawdown distribution around a large-
diameter well: Proc. Nat. Symposium on Ground-water
Hydrology, San Francisco, Cal., November 6-8, 1967,
p. 157-168.

16. PAPADOPULOS, I. S. and H. H. COOPER JR., 1968, Reply to T. N.
Narasimhan's discussion of paper entitled "Drawdown in
a well of large diameter" by I. S. Papadopulos and H. H.
Cooper Jr.: Water Resources Research, vol. 4, no. 2, p. 461.

17. PAPADOPULOS, 1. S. and R. E. ATEN, 1968, Investigation program
for aquifer protection requirements, Chicagoland Deep
Tunnel Plan: Ground Water, vol. 6, no. 3, p. 4-9.

18. PAPADOPULOS, I. S., W. R. LARSEN and F. C. NEIL, 1969, Ground-
water studies - Chicagoland Deep Tunnel System: Ground
Water, vol. 7, no. 5, p. 2-15.

19. WOLFF, R. G. and S. S. PAPADOPULOS, 1972, Determination of the
hydraulic diffusivity of a heterogeneous confining bed:
Water Resources Research, vol. 8, no. 4, p. 1051-1058.

20. PINDER, G. F., E. 0. FRIND and S. S. PAPADOPULOS, 1973, Functional
coefficients in the analysis of ground-water flow: Water
Resources Research, vol. 9, no. 1, p. 222-226.

21. PAPADOPULOS, S. S., J. D. BREDEHOEFT, and . H. COOPER Jr.,
1973, On the analysis of 'slug test' data: Water
Resources Research, ol. 9, no. 4, p. 1087-1089.

22. WOLFF, R. G. and S. S. PAPADOPULOS, 1973, Reply to T. L. Holzer's
comments on "Determination of the hydraulic diffusivity of
a heterogeneous confining bed" by R. G. Wolff and S. S.
Papadopulos: Water Resources Research, v. 9, no. 4, p. 1106.
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23. PAPADOPULOS, S. S., R. R. BENNETT, F. K. MACK and P. C. TRESCOTT,
1974, Water from the Coastal Plain aquifers in the Washington,
D.C. metropolitan area: U. S. Geol. Survey Circular 697, 11 p.

24. PAPADOPULOS, S. S. and I. J. WINOGRAD, 1974, Storage of low-level
radioactive wastes in the ground: Hydrogeologic and hydro-
chemical factors, with an appendix on The Maxey Flats, Ken-
tucky, radioactive waste storage site: Current knowledge and
data needs for a quantitative hydrogeologic evaluation: U. S.
Environmental Protection Agency rept. EPA 520/3-74-009, 49 p.

25. PAPADOPULOS, S. S., R. H. WALLACE Jr., J. B. WESSELNAN and
R. E. TAYLOR, 1975, Assessment of onshore geopressured-geo-
thermal resources in the northern Gulf of Mexico basin:
in Assessment of geothermal resources of the United States -

1975, edited by D. E. White and D. L. Williams, U. S. Geol.
Survey Circular 726, p. 125-146.

26. PAPADOPULOS, S. S., 1975, The energy potential of geopressured
reservoirs: Hydrogeologic factors: Proc. First Geopressured
Geothermal Energy Conf., edited by M. H. Dorfman and R. W.
Deller, University of Texas, Austin, Texas, June 2-4, 1975,
p. 173-192.

27. PAPADOPULOS, S. S., 1976, Flow to water-table wells deriving their
discharge from capture (abstract): in Advances in ground-
water hydrology, edited by Z. A. Saleem, American Water
Resources Association, Minneapolis, Minnesota, p. 329.

28. LARSON, S. P., T. ADDOCK III and S. S. PAPADOPULOS, 1977,
Optimization techniques applied to ground-water development:
Memoires XIIIth Congress of the Internat. Assoc. of Hydro-
geologists, Birmingham, England, 24-30 July 1977, v. XIII,

.part I, p. E57-E66.

29. LARSON, S. P., S. S. PAPADOPULOS, H. H. COOPER Jr., and W. L.
BURNHAM, 1977, Simulation of Wastewater injection into a
coastal aquifer system near Kahului, Maui, Hawaii, Proc. ASCE
25th Annual Hydraulic Division Specialty Conference on the
"Hydraulics in the Coastal Zone", Texas A&M University,
College Station, Texas, August 10-12, 1977, p. 107-116.

30. PAPADOPULOS, S. S., 1977, Predictive modeling in hydrogeology -
A brief, review (abstract): Abstracts with programs, 1977
annual meetings, The Geol. Soc. of Am., vol. 9, no. 7, p. 1124.

31. PAPADOPULOS, S. S. and S. P. LARSON, 1978, Aquifer storage of
heated water: Part II - Numerical simulation of field results:
Ground Water, vol. 16, no. 4, p. 242-248.
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33. KELLY, J. E., S. S. PAPADOPULOS, W. L. BURNHAM, and K. E. ANDERSON,
1981, The evolution of a double-transmissivity concept for
the Madison aquifer system (abstract): Proc. 10th. Annual
Rocky Mountain Ground-Water Conf., April 30 - May 2, 1981,
Laramie, Wyoming, p. 74-75.
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analysis of a double-transmissivity concept for the Madison
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