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1100-EM-1 PHASE II RI
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2%1^

t'lla.

^

0^

^^•

M-



DOE/RIr92-67

This page left intentionally blank.

^

Fvtr 4

^4J5y

^^^^i



DOE/RL-9267

APP]ENDIX A CONTENTS

Monitoring Well Boring Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1
Hom Rapids bandfill Trenching Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-33

^

^t

^I.

A-i



DOE/RL-92-67

This page left intentionally blank.

•>2a

^ki,

^^•'^



1100-EM-1. rHnsE II RI
MONITOFtING WELL BORING LOGS

^

3 b,, a

il3h

^.:

IypN^

A-1



DOE/RL-92-67

This page left intentionally blank.

co

c„+a;k

n,lv^:;

C.,»

s"'96

P1.

lFm^

A-2



0%

4l,:^

^

U.S. ARMY Site 1100-EM-1 Page 1 of 3 Pages

^^^t^ CORPSOFENGINEERS
MLALLAWALLAD7SMC9C BoringNo. MW-7A Desig. DviVfr-7A Diam.(Casing)$inC}L

TFST BORING FIEIJ) ^.O o-orainatas N a E 1vna622F

Elevation Top of Boring 38R-0 M.S.L Hamner Yt. Boring Started MSV 2 91

TotalOverburden Drilled 5R3 Feet Hanmer Drop
B
oring Completed^dV F 91

Elevation Top of Rock N.S.L Casing Left
g 40.5

Total Rock Drilled 00 Feet Subsurface Water D ata g Page

Elev. Bottom of Boring 129-7 M.S.L Obs. Well

Total Depth of Boring 5R Feet Dril4ed By: R. Tonec

Core Recovered __ X Boxes _ No. Mfg. Des. Drill:

Core Recovered _,_ Ft: - Diam. In. Inspected By: Cing1P!^n COMQ

Soil Samples - In. Diam. _ No. Classification By: K Cingnhnn (Rmr)
Soil Samples _ In. Diam.^ _ No. Classification By: MrRana (FIJP\N)

SCALES ORE/SAMH

6U H

BLaaS
P SAMPLING & CORTNG

W
E

at
.^r CLASSIFICATION

ELEV. DEPTH
NO.

SIZE EPT
RE OPERATIONS

i
OF MATERIALSP E

SYMBOL REC

0.0 - 20.0 Ponlaad cement 0- 2.0 SAND; IOYRS13 olive;
moderately socted;no reaction to acid;
96 % sand (35 % VCS, 25 % CS, 20 % MS);
70% quarrc, 3Q% basalt; subrouaded to

.. . . angular, <3 % silt, <2% gravel.

2:0 - 3.5 SANDY GRAVEL; SOYR513
olive; moist; no to very slight reaction to

m
85

acid; poorly sorted; gravels have calcium
. . ,;^ coating havmg a strong reaction toacid;65

% sand (35 %MS 20% CS 20% others
. ,' .^.

,, ,
65% quanz,35 % basalt, subroundedto

. , . _ subangular)g 35%grevel (15% VCP, 15%

W50 V1 8.0 1 5.0

11008.0

GENERAL REMARKS:

Depths provided as feet below the existing ground surface; elevations in feet above mean sea
level. All sample numbers prefaced by BOO-. All samples collected for soil moisture content
analysis and archiving.

BORING No.

A-3

Color a 7.5 it 10YR612 light grayish
brown; basalt content incre,a.u to
90-95 %.
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Site 1100-RM-1 Boring No. MW-7A Desig. 1l4W-7A page 2 of 3Pages

SCALES ORElSAMPLE BLous W M

D

PER F SAMPLING & CORING E A CLASSIFICATION
ELEV. DEPTH SIZE

RANGESYMBOL RECRE OPERATIONS y T OF MATERIALS

W52 8.0 15.0
16S

100 . ,,.^ . 15.0 - 19.0 SANDY GRAVEL; 10YR4/4

-^
dark yellowish brown;moist; poorly

d i
-
±

;
sorte ;suong react on to acid; 65 %
gravel (35% CP-VCP 10% small. .,. ^ ,

%. . .
'

pebbles, 20 others; 95% basalt, 5%
. . . '.^ quar¢; rouaded)• 30% sand (20% CS,

10% others 95% basalt tl

. .

=
!'V:

; mos y
subrounded, 5% quarttand others
mostly angular to subangular); 5% silt.

370
.

W53 8.0 19.0 100 19.0 - 24.5 SANDY GRAVEL; I0YR4/3
20.0 dark brown; moisr poorly sorted; strong

20
reaction to acid; 50% gravel (ZS% MP,

20.05 - 28.4 (8-20)Bentonile 15% CP, 10% others; 90-95 % basalt,
ctumbles . - !+t

q ^

groand^(•3^0%CSt10%VCS5%ot̂hersB5%
. .. .. : ,.^,, basalt, 5 % others; subrounded to

rounded); <5% silt.
;t

: .. . . :. ". .. .
. . . .qK

.

365 :a.. .
.. . .

. . . .. -:o:
. .

. .. . . . .. .
.a

.

24S - 28.5 SANDY GRAVEL; 10YR4/3
25 `a dark brown; moist; reaction to acid slight

W54 8.0 25.0 100 in soil matrix, strong from particle
26.0 coatings; poorly sorted; 50-55% sand

(15%CS, 15% VCS, 15% FS, 10% VFS;

^!s
95 % basalt, 5% uarez; subrounded);
40 5 %-4 gravel (2 % CP, 10 % VCP, 10%
MP-VFP; rounded; 90% basalt, 10%
others); <5% silt.

From 27.5 - 27.9 ft silt content
360 increases mostly as a costing around

gravels.

28.4 - 31.8 (172 .y, 28.5 - 33.2 SANDY GRAVEL; 10YR6/2
inch)Bentomte pellets light grayish brown; poorly sorted;

!!r moderate to slight reaction toacid„moist;57% sa d 20% MS 20% VFS

30 W55 8.0 29.6 100 `w
n ( , ,

17% others; 60% quartz, 40% basalt;
30.3 anguiar); 37% gravel (20% CP BaMP,

10 % FP 6% others; 80-85 % basalt
'a

, ,
15-20% quartz and others); 6% silt.

.^,^. Reaction to acid strong ^ 30.0 ft.

. . . : .'x:

.^

355 . . ' . ` .:`. . ...

Hanfcrd/Ringold fm contact based on
gravel mineralogy.
3.2- 42.0 SANDY GRAVEL; I0YR5/3

brown; poorly sorted; moist; moderatety
strong reaction to acid; 50% sand (15 %

35
MS, 15%CS, 10% VCS, 10% others; 80%

35.0 55.0 0.010 slot,
''a`

quartz and feldspar. 20% others; angular
'>

8 0 35 5 S00
continuous wrap stainless .

to subanguler); 46% gravel (3%CP,
11 % others; 70% quattzite10% MP. . neel screen , ,

30% ^tani[es, basalt, and mudstone;
d 4% it i2%roune ); < s t; < ca.m

0.2 ft thick silt-nch (6-7%) layer
35:8 ft.

350

... .. .. . :;.i^. . . .
. .

.
.

^f :e: .
. .

. .. i..]'s: . . .

4Q

BORING No. MW-7 A
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site 1100- M-1 Boring No. MW-7A Desig. MW-7A Page 3 of 3 Pages

SCALES ORElSAMPLE
HE

BLOVS
PER SAMPLING & CORING

W
E

M
T CLASSIFICATION

ELEY.DEPTH
PTNO. D J

SIZE CE
'

OPERATIONS L
1-

OF MATERIALSSYNBOL RANGE REC

42.0 - 44.0 SILTY SANDY GRAVEL;
50% gravel, 40% sand, 10% silt; moist;

345
poorly sorted; gcavels subrounded, sands
subangular, 75 % quartzite and feldspar,
25 % basa![; 9mng roauioa to acid.

44.0 - 48.5 SANDY GRAVEL; 55 %
gravel, 43 % sand, 2% silt; 10YR4/3 dark

45
;' .;x brown; wet; poorly sorted; gtavels

8.0 45.0 100 rounded to subrounded, sands
46 4 aubangilar, 75 % quartzite, feldspar and.

others,?S%basalt.

-Am

340

8.0 48.5 100 48.5 - 52.0 SILTY SANDY GRAVEL;
50.1 50%gnvel, 40% sand, 10% silt; 10YR4/3

dark brown; vler poorly socted; gravels
subrounded, sands subangular to

^ angular, 80% quaCaite, feldspar an
othets, 20% basalt; strong reaction to
acid.

52.0 - 53.5 SLIGI$'!'LY GRAVELLY
85 % d 5% iltSAND 10% lgrave san , s ;; ,

335
8.0 52S

53 5
100 10YR4/3 dark brown; wet; moderately

. sorted; gravels subrounded, sands
subangular 90% quartz and feldspar,

8.0 53.5 200
,

10% others; moderate to strong teacuon
55.7 ^xo acid.

7
53.5 - 58.3 SANDY GR?:VFS.; 50%

^
gravel 45 % sand, <5 % silt; 10YR4/2,

55 syish brown; wet; poorly sorted;dark ^
sandsgravels rounded to subrounded

;
,

subenwlar, 95%quastzite and feldspar,,.*.
5% otYiers; slight to modente reaction to

56.0 - 58.3 Borehole caved 3.. acid.

330

Bottom of Boring MW-7A!¢ 58.3 ft
depth.

BORING No. MW-7A

A-5
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U S ^^ Site 1100-F.M-1 Page 1 of 3 Pages. .

ERSCORPS OF ENGIlYE
AbLAWALLADISTRICT Boring No. MLi%-RA Desig. MVV.,RA Diam.(Casing$inChes"

Co-ordinates H 377299 6 E 19a7i0R 7
TEST BORING FIELD
Elevation Top of Boring Z862 M.S.L Hamner Wt. Boring Started MAV291

Total Overburden Drilled 5R.4 Feet Hammer Drop
Boring Complet ed MAV 9 9,

Elevation Top of Rock M.S.L Casing Left
SZ 40.5

Total Rock Drilled (i4 Feet Subsurface Water Data = Page

Elev. Bottom of Boring 126 2- M.S.L Obs. Well

Total Depth of Boring 60-0 Feet Drilled By: D¶tnscman

Core Reoovered X Boxes No. Mfg. Des. Drill:_

DiamCore Recovered ^ Ft: In. Inspected By: K. Cin latan OMr_^g.. - _ .g

Soil Samples _ In. Diam. No. Ctassification By: F.. Fraomap WHQ,

SoilSamples _ In. Diam. _ No. Classification By:

^Pm

DEPTH I_. . ISIZE

M
PLING & CORING E ; CLASSIFICATION

OPERATIONS L OF MATERIAiS

3.3 Nest cement _._ ,- 0.0 - 4.0 SILTY SAND;medium brown;

calcarious (reacts sii tly to acid);
rounded to subroun ed• 60% quartz, 40%
basalt; 90% sand (60 %^ VFS, 30 % FS,
10% MS), 10% silt; dry.

.^,

qd"7^

CP1-

3.3 - 18.65 Cement grout

4.8 - 6.8 Sample W57

9.8 - 12.9 Sample W58

10%VFP-FP, 70% MP-CP, 20% VCP,
i5%basalt,

9.0 - I1.0 GRAVELLY SAND; 2SY4/2
dark grayish brown; strong xaction with
acid; slightly moist; 30% gravel, 70%
sand• sand subrounded to subangu lar,
60%'CS, 20% FS, 10% VFS, 70% basalt,
20% Guattz, 10%othetfelsics; %grevel
50% VCP, 40% CP, 5% MP, 5 FP, 70%
basalt 30 % fetsicsc noorlv soned.

11.0 - 12.0 SILTY CLAY
CONGLOMER4TE'; not calcareous;

- 30% VCS, 13% CS, 50%
subtounded to subangular,
0% others: eravels -

ENER4L REMARKS:

Depths provided in feet beneath the exis5ng ground surface; elevations in feet above mean sea
level. All sample numbers prefixed by Bofl-. V** samples were collected for chemical analysis,
W** samples for physical analysis.

No.

A-7
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Site 1100-EM-1 Boring No. MW-RA Desig. MW-iA Page 2 of 3 Pages

SCALES ORE/SAMPLE
DEPTH

BLa+S
PER f SAMPLING & CORING

W
E A CLASSIFICATION

ELEV. DEPTH
I

NO.
SIZE

SYMBOL I RANGE
CORE

RECI OPERATIONS I-L OFMATERIAL,S

poorly sorted. . . .

VRO 5.0 15.4 50 15.4 - 17.7 Sample W59
^17.7 . . . . . . % . . . . . .

370
. . . . . . . i^: .

^

. . . .y.. . .. . . .

. .. y.; . .

: .^

18.65 - 27.9 Bentonite
crumbles y.:

20-
^ VRI ^ 8 0 20 2 60 20.2 - 223 Sample W60 20 0- 49.0 SANDY GRAVEL; 10YR4/1

. .
22 3 ^

dark gtay;moist; aoreaction with acid•
. . . . f•r 80% gravel (85% basalt, 15% quatizitc;

365 - subrounded; 5 % large cobbles, 5 % small
cobbles; 50% VCP, 20% CP, 10% MP,
10% FP), 20% sand (95 % basalt, 5%

^
others; subrounded to subangular, 35 %

^. . . + . . VCS, 35% CS, 20% iv1S, 10% FS); poorly
soRed..^ . . . ^ ^

}

25. VR3 5.0 25.0 60 25.0 - 27.5 Sample W61 W. Soil aeacts strongly with aeid C 25 ft.
27.5

360
i^.

i9.

27.9-31.5(1/4 . `^
^ . inch)Bentonite pellets

,.
.. ^ .Sr: .

30- VR4 5.0 29.8 75 29.8 - 32.2 Sample W62
32.3

355 ja.

31.5 - 60.0 (20-40)Colorado
sand

^ . .
^ . . . . . . :.^

35 Vgq 5.0 34.9 50 34.9-37.6SampleW63
37.6 35.3 - 55.6 0.010 inch,

continuous wound stainless IND
350 - steel screen. . . : ...!y

.. ,«

. .

: f..`*: ^ . .

. . . . }: . ^ .

. . . . : ._IX . .

40
. . . . :::.`;^ . .

^iiy: .. .
. .

. .

VR7 5.0 40.8 70 40.8-43.6SampleW64
345 43.6

^ ^^BORING No. MW-RA ^

A-8
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Site 11(1(I-F.M-t Boring No. M1V-8A Desig. M4V1{A Page 3 of 3 Pages

SCALES ORE/SAMPLE BLOUS
PER FT SAMPLING & CORING

w
E
M
T CLASSIFICATION

ELEV. DEPTH
NO. DEPTN

SIZE
ECRE OPERATIONS i OF

MATERIALS

SYMBOL RANGE R

. , .. [:. :a .

. ::. .',^ . .

45 ^. .':.
VR9 5.0 453 80 45.3 - 48.0 Sample W65 !

48.0
340 . .. . ^=. ;.

::. .::.
..

'
49.0 - 52.0 SAND; 10YR7/1 lizht gny;

idi 90%
W66 8.0 49S

wet; weak react quanzon to ac ;
5% basalt, $% granitics; 90% CS, 10 m

50 50.8 MS; well sotted; subrounded to
. subangular.

335

.

W67 8.0 51S
53.0 52:0-53SSANDYGRAVEL;10YR6/1

]ight grny; strong reaction with acid;
shghdy cemented; samrated; 70%>mveLs
(subrounded; 5% smallcobbles, 18%
VCP,20%MP,SD%FP,15%VFP;95%

cics, 5% baseIt), 30% sand
subrounded to subangular 90%
ramncs, 10% basalt; 20 VCS, 20% CS,
% MS, 10%FS; I0% VFS); poorly

55- «ed.
:
.

53.5 - 57.0 SAND; ] OYR7/1 Ii ht gray;
wet; weak reactiun to acid; 90^ qusRz

715% basalt, 5% granitics; 90%CS, 10
330 MS; well sotted; subrounded to

.

: subangular.

57.0 - 60.0 GRAVELLY SILTY SAND;
5Y512olive tay; no reaction with acidi

^20% gravel 40% sndesitic, 60% granitic;
VS0 5.0 58.0 100

.... ......

- subrounded;l%VCP,20%CP,50%MP,
060 20% FP, 9%VF?), 50% sand (10% MS,.

40% FS,50% VFS), 30% silt; poorly
sorted.

Bottom of Boring MW-8A @ 60.0 ft.

BORING No. MW-RA

A-9
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U.S. AZ;ZMS.' Site 1100-P.bf-1 Page 1 of 4 Pages

OFENGUVEExs
ALLA WAId A DISTRICT

=

Boring No. Desi g. MW-1R Diam.(Casing)81pCtn

NG DTEST BGRING FIELD LO
Co-ordinates N 367795 9 E 194750(l 9

Elevation Top of Boring 3997 M.S.L Hammer Wt. Boring Started TAN 17 91

Total Overburden Drilled 69.1 Feet Hammer Drop
Boring CampletedTAN 22 91

Elevation Top of Rock M.S.L Casing Left
ST48.4

TotaL Rock Drilled 00 Feet Subsurface Water Data Page

ELev. Botton of Boring 730.6 M.S.L Obs. Well

TotalDepth of Boring 69.1 Feet Drilled By: (:.Thnmac

Core Recovered..__ X Boxes _ No. Mfg. Des. Drill:

Core Recovered ft: - Diam. _ In. Inspected By: K Singlatnn (W,${',^

Soil Samples _ In. Diam. No. Classification By: K CinglPtnn r)

Soil Samples _ In. Diam. _ No. Classification By:

SCALES ORE/SAMPLE BLDUS
PER F SAMPLING & CORING

w
E

M
T CLASSIFiCATION

EL.EV. DEPTH
N0. DEPTH

SIZE
^

OPERATIONS i OFMATERIAI.S
RANGESYMBOL REC

1 10,0 0.0 100 0.0 - 2.8 Neat cement 0 - 2.0 SAND; 2SY3/3 darko4vc brown;
1.0 aagular; well sorted; moist; no reaction

' :- acid; 98%sand 0%CS & MS, 20%tn
others, 80`% quartz, 15 % feldspar, 5%
others); 2% s[la

v - ..^ ^..,. . ^f..1.^. .. ,
IOYR412 dark grayish brown; poorly
sorted; well graded; slightly moist to

.. . 2.8 - 20.8 Portland cement . r . ..,...<.. <....,,e .-...,,... .,. ;..a. en¢

to
others); 7%

2 010.0

7.5 - 15.0 SANDY GRAVEL; 10YR4/2
dark grayish broain; poorly sorted; moist
to slightly moist; strong reaction to acid;
50 % gravel (65 % VCP, 20% CP, .15 %
others; 90% basalt, 10% others;
rounde •47%sand(70%.CS&MS,20%
VCS, 10% others; subangular to
subrnunded; 90% basalt, 10% others); 3%
silt.

10.01 10.5 1 100
11.5

@ 13.1 ft- no rcaction to acid

1^

385-1 1 I 1 1 t i 1-1 f'ha1

GENER.AI. REMARKS:

Depths provided as feet below the existing ground surface; elevations in feet above mean sea
level. All sample numbers prefixed by MW-18-. All samples collected for soil moisture content
determiatation.

BORING No.

A-11
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Site 11(I(1-F.M-1 Boring No. MW-1R Desig. MW-1R Page 2 of 4 Pages

SCALES ORfi/SAMPI.& BL04S W M
NO. DEPTH

PER F SAiviPLING& CORING E i^. CLASSIFICATION
ELEV. DEPTH

SYMBOL
SIZE

RANGE RECRE OPERATIONS y OF MATERIALS

4 30-0 .15:1
:

.300 . 15.0- 16.5 SANDY GRAVEL; 10YR4/1
15.1 .. . ^^ nop oor1Y sortcd; no roaoGon in

#. acid; sli y}ttly motst to moisp 55 % sand
. .,.^ (30% C2, 30% VCS, 25 % MS, 15% other,

90% b l b. ..,
`

asa t, su angu}ar to subrounded,
10% othez, angular); 42% gcavel (60%

5 10.0 17.0
018

100
VCP, 20% CP, 10% VFY, 10% aUten; .
5% baaal 5% othen • 3% silt.

.

.

.. . :
1 fiS - 21.5 GRAVELLY SAND;

. . . . C; IOYR4/1 dark gray; slightly ntoist to
moist; poorly sorted; no reaction to acid;
73 % send (30% CS 30% MS 20% VCS, , ,
20% others; 95 % subrounded to
subangular basalt, 5 % angular to

380
sub lar othen;); 25 % gravel (50%
VC0% CP, 10% small cobbles 20%20 ,
FP & VFp; 90% baselt, 10% others;
rounded to subrounded); 2% silt.

20.8 - 35S Bentonite
crumbles -

. . ._,^. 21S - 29.8 SANDY,GRAVEL; IOYR3/2

6 8.0 22.0 300 --. very dark grayish brown; Pcorly soned;
sli htl moist tomoist sli ht to no23.0
g y ; g

reaction with acid; 55% sand (60%CS &
'" MS 25% VCS 15% other 90% basalt. . , , s ,

10% others• subrounded to an^u1ar); 42%
gmvel (50% VCP SD% MP20% CP, ,,
10% others; 90% basalt, 10%oahers); 4%

. . . r. silt.

375 -:^ 0 24.5 ft color change to 10YR4/2
25- dark grayish brown.

-^.

r:

x7 8-0 28.0 700
29.0

370
30 5' 29-8 - 30.2 SAND; IOYR2/1

. black;slightly moist to moist- weHsorted;
no rcaction to acid; 96% sand (30% CS,

. . .;^ 30% MS, 20% VCS, 20% other, 85%
basalt, 15 % other, subrounded to
ban lar <2% ravei• <2% silt.

3R 30.2 - 35.3 SANDY GRAVEL; I0YR412
. . dark grayish brown; slightly moist to

moist; slight to no rcaonon with acid;

'
,.^ pâorly soned• 50 % sand (60% CS & MS,

% VC 90% b l15 % h 0%, . ot ers; asa t, 125 S,
others; subangu lar to subrounded); 46%

v thl[70% CP & MP 30% 95 %._^ gra e , o ers;
basalt, 5% others; rounded); 4% slit.

365 35
..

Cr:
.

8 8-0 353 100 355 - 39.3 Bentanite lletspellets
35.3 - 36.7 SLIGHTLY GRAVELLY
SAND; 10YR4/2 dark grayish brown;

36.5 strong reaction to acid; moist to slightly
moist; well soRed;85% sand (30% MS ,
30% CS, 30 % VCS; 10% other, 80%

•:« tiasalt, 20% quartz and feldspar;
10 l MPbrounded to angular); % grave (su

F• 5% silt , non-plastic.
`?t 36-7 - 49.5 SANDY GRAVEL; IOYR4l1

dark grayish brown; sli8htly moist to
moist; slight to no reaction with acid;

-
poorly soaed; 51 %gravel (10% CP &
VCP th d d)20%MP 10%

39.3 - 66.3 20-40 Colorado
eo ers roun ;,

45 % sand (60% CS & MS, 25 % VCS,
.360 send 15%others90%basa1t,10%others

40- subrounded to angular);4-8 % silt,
non-plastic. .. : : ...;. . . .

9
42:0

'.^
BORING No. MW-1 R
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c:re 111M-8M-1 __ __- . Borina No. MW-iR Desic. MW-18 Pace 3 of 4 P.

cr^

?17`

tiV):

r^l

$^

V^

SCALES ORB/SAMPLB BLa+S
PER P SAMPLING & CORING

W

T
CI IICATION

ELEV. DEPTH
NO. DEPTB

I
S1ZE

RE
OPERATIONS i OPMATERIAIS

SYNBOL RANGE REC

42.0 - 64.0 .010' siot, :. .,R
continuous wound stainless
steei scteea : ^:

'a

355 "
45

c...
tip

10 8.0 46.0
10047.0

^r

350
5

tl . . 9Sford/Ringold formation contact ^
0

^

49S - 633 SILTY SANDY GRAVEL;
10YR5/3 ga ish brown to brown; very
poorly sottedY no reaction to acid• 60%
gravel (30% VCP, 20% CP, 20% small
cobbles, 20% MP, 10% others; 55%
quartz,. 35 % basah; 10% others; rounded
to subrounded); 34% send (65% MS &
CS, 20% VCS 15% othess; 85%quartZ,
15% others); d% silt, non-plastic.

345
55

340
60

11 8.0 60_0 100
61.0

63.5 - 69.1 SANDY GRAVEL; I0YR7/4
very pale brown; poorly soned; no to
very weak reaction to acid; 60% sand

335 (60% MS; 20% CS, 20% otbers; 90%
65- quarty, 10% basait; angular to

:a: subanbIar); 38%gravel (30% VCP, 20%
small cobbies 20% CP, 20% MP, 10%

Rothets); < sik.

66.3 - 69.1 borehok caved All"
ar:

BORINGNo. MW-1R
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Site 7100-FM-7 Boring No. MW-1M Desig. MW-iM Page 4 of 4 Pages

SCAIES ORE/SAMPIE
D TX

BIOWS
PER F SAMPLING & CORING

W
E
M
T CLASSIFICATTON

ELEV. DEPTH
NO. EP

SIZE ^'RE OPERATIONS y OF MATERIALSSYMBOL RANGE REC

.. .

Bo¢om of Boring MW-18 @ 69.1 ft.

A'1W-iRBORING No.
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U.S. ARMY site 11(i0-F,M-1 Page 1 of 3 Pages

CORPS OFENGIlVEERS
ALI.A WALLAD7S'TRICT Boring No. MW-19 Desi g. MW79 Diam.(CasirLq) ' u

TEST BORING ^^^^LO
Co-ordinates N 2731 12.6 E 194611716

Elevation Top of Boring 1946 M.S.L Hamner Vt. Boring Started TiTN R Q]

Totaloverburden Drilled 54-0 Feet Hammer Drop
Boring Conpleted T7TN 19 91

Elevation Top of Rock M.S.L Casing Left
SZ 34,8

Total Rock Drilled D -fi Feet Suhsurface Water D ata = Page

ELev. Bottom of Boring 2i(1 ; M.S.L Obs. Well

Total Depth of Boring 54-'k Feet Drilled By: l:arv I,ydin

Core Recovered ^ X Boxes - No. Mfg. Des. Drill:

Core Recovered _ Ft:_ Diam. - In. Inspected By: K Cinglatnn pWgr_)

Soil Samptes ^ In. Diem. - No. Classification By: K Rrmnldc !WA('1

Soil Samples In. Diam. - No. Classification By: RC Rdrinatnn 03HQ
SCALES ORE/SAhfPLE

E TX

BLOUS
PER F SAMPLING & CORING

w
E

M
^ CLASSIFICATION

ELEV. DEPTH
PNO. D

SIZE
E RE

OPERATIONS L
OF MATERIALSRANGSYMBOL REC

0.0 - 15.0 SLIGHTLY GRAVELLY
SAND; 2.5YR7/I light grey; dry; 5-10%

^ gmvel, PredominantlY subangularto
^ subrounded; 70% medium to coatse sand,

subangular to subrounded, modnntcly
sorted, unconsolidated, 70% felsic, 30%

^ ai. mafc; - 10% fine to very fine sand; tmce
to 10% silt/clay. Intedxdded

. SLIGHTLY GRAYL-LLY SAND and
GRAVELLY SAND to a depth of 15.0

i
feet.

3

Z25 8.0 5.0 100
7.0

. .
. . .

_. ^_. .

y2r

375

8.0 10.0 100
12.0

370

GENERAL REMARKS:

Depths provided-in feet below the existing ground surface; elevations in feet above mean sea
level. All sample numbersprefixed by B00-. All samples collected for soil moisture content
determination.

BORINGHo. MW-19

A-15
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Site 11011-F.M-1 Boring No. MW_19 Desig. MW-19 Page 2 of 3 Pages

SCALE$ ORE/$AMPLE BLOVS W M
DEPTHNO PER F SAMPLING & CORING E ^ CLASSIFICATION

ELE4. DEATH
.

SIZESYMBOL RANGE CORERECt OPERATIONS 1'L OF MATERIALS

Z27 8.0 I5.0 300 15.0 Radiationsample ... "C . 15.0 - 28.0 SANDYGRAVEL; 45 %
17.5 . a; gcnvel, 50% sand 5% silt; 15% VCS, 15%

CS 10% M R^, S, 5 FS, 5%VFS;3YR61I
gtay;dry; very poorly sorted; larger

i l ipart c e s zes subrounded, smaller sizes
subangular, 95% basalt, 5% felsie;

. _.=, smaller patticles reactive to HC1, larger
. . ' y.; sizes slightly ieactive..

. .. . i,: .. ..

. : Iw' . .

365 ..
. . .^.

'i

. .

20
.. . . .: .

Z28 8.0 20.0 100 20.0 Radiation sample
23.0 . . . . ..

y.

ty

. . . Lk . . .

. . . . . .y.; . .

360

25
229 8.0 25.0 100 25.0 Radiation sample

28.0

. : a:.: . .

28.0- 40.0 GRAVELLY SAND• 25%

'
0 gravel, 70% sand 5% silt- 10% VCS, 10 %

C5, 40% MS, 5% FS, 5%^ VFS; 5Y8/3__
pale yellow; slightly moist; moderately to

sorted la er articl esl i
355

; rg p e spoor y z
u ubd d lb ll 80%su n e , sma er s angu ar,ro

30 felsic, 20% basalt, <2% mica; strong
Z30 8.0 30.0 100 30.0 Radiation sample teactionto HCI.

32.0 . . yy, Hanford/Ringold fotmation contact 0
28.0 ft depth.

. .a

. s.
. :: ..^ . . .

64
350 . ': 5" . .

35- Static Water Level on GRAVELLY SAND^ 35% gravel, 60% .
271 8.0 35.0 100 6/11/91, 1600 ftts. ;t; saad, 5%silt; slightly higher mmsmrc

37.0 35.0 Radiation sample than above, but otherwise consistant.

. :.'!i . .

::fSY
. ..

.

: :;o-: .
. . ..

345 . . . . . . . . .

40 ^ 40.0 Radiation sem leP
40.0 - 45.0 SANDY GRAVEL; 50%
gcavel (<2% cobbles), 45% sand, 5% silt;
30%VCS,10%CS,10%MS,10%FS,5%

^
VFS; 5Y6/2 light olive gray; wet; verlyd d d: ; y: : poorlY sorte ; subroun e to subangu ar,

20% mafic <2% mica80% Felsi
^ ^^:'

, ;q
moderate reaction HCl.

BORING No. MW-1 9
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Site 1100-F.M-1 Boring No. MW-19 Desig. 1NW-19 Page 3 of 3 Pages

SCALES ORE/SAMPLE
EPTH

BLOUS
PER F S}^MPLING & CORING

W
E

M
A CLASSIFICATION

ELEV. DEPTH
I

NO. D
SI2E ^RE OPERATIONS OF IviA,TERIALS^^

SYNBOL
R

l
i
ii:

340 .:^ ^'.` . .
45 45.0-50.OGRAVELLYSAND;25%

45.0 Radiation sample gravel, 70% sand, 5% silt; 5Y6/2light

. . . . . :_
'W
:

olive gtay; wet; moderatel sotted;
subtounded• 50% mafic, 5y0% felsia, <2%. ^
miea• slightly teactive to HCI.

33 5
50

50.0 - 52.0 SLIGHTLY GRAVELLY
50.0 Radiation sample SILTY SAND; 10% gnvel,75 % sand,

15% selt; 10% VCS; 20% CS, 30% MS,
10% FS, 5% VFS; 5Y6/2lightolivegny
w b l 60%d l det; mo angu; su ar,erate y sorte
felsic, 40% mafic, <2% mica; moderate
maction to Cl in fine nin sizes only.

52.0-54.3 SILT; 5% VFS; 95%silt;
10YR8l3 very pale brown; moist;
moderately,plastic; very well sotted;
> 98 % feisac, 2% mica, <2% mefic;
non-reactive toHCt; some small sand
pockets from 52.0 to 53.0 ft.

Bottom of Boring MW-19 @ 54.0 ft.

BORING No. MW-19
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ARMYU.S. Site 1100-RM-1 Page t of 3 Pages

i^ ^t i CORPS OF ENGINEERS
LAWALLADISTRIC7CDISTRICTAL Boring No. MW-2f1 Desig. Mw-2t1 Diam.(Casing)SinCjl"

TFST BORING FIELD I,O
Co-ordinates N i759563 E 194611S 4

Elevation Top of Boring iR'iS M.S.I. Hamner Wt. Boring Started TT1Nd 91

Total Overburden Drilled 67.7 Feet Hanmer Drop
Boring Completed IITN 7 91

Elevation Top of Rock M.S.L Casing Left
Q 35.8

Total Rock Drilled ^0 Feet Subsurface Yater D ata = Page

Elev. Bottom of Boring 9 M.S.L Obs. Well

Total Depth of Boring C'il 7 Feet DrilledBy: Tim fliffnrd

Core Recovered _ X Boxes No. Mfg. Des. Drill: Walker Neer

Core Recovered - Ft: - Diam. _ In. Inspected By:

Soil Samples _ In. Diam. _ No. Classification By: G.R Annld (WAf)

Soil Samples _ In. Diam. No. Classification By:

SCALES ORHlSAMPLE
H

BLOUS
PER FT SAMPLING & CORING

W
E
M
T CLASSIFICATION

ELEV. DEPTH
I

NO. DEPT
SIZE CORE

I
OPERATIONS LL OF MATERIALS

SYMBOL RANGE REC

0.0 - 2.5 Neat cement 0.0 - 5.5 SAND; 10YR514; moist; no
reaction wl10% HCI; 60%quat2 and

: others, 40 % basalt; very fine to medium
. .gtained; angular to rounded; no apparent

sorting.

2.5 - 17.4 Cement slurry

380

5

5 - 6 0 GRAVELLY SILT; 10YR4145 ..
yellowish brown; moist; lenses of

5.8 calcateous material in soil; silt 50 %,
6.1 grave130%, sand 20%; rounded to well

rounded; strong teaction to 10% HCI;
quattz and othets 50% basalt50%; sand

7.3
,

ery fine to medium, angularao
ubrounded• non- lastic.

' 6.0-43.0SILTYSANDYGRAVEL;
375 10YR6/3pale brown; dry; 40% gravel,

angular to well rounded, basalt 40%,
quarez and others 60%; 50% sand
angular to subrounded, basalt 45 `.^,
uanz and others 55 % ver tine to ver

10
q , y y

withse 10% silt stron reacti
10.1

; ; g onHCr

Soil in sample EOOZ18 (tD 9.75 ft was
pulverizcd from the dnve barteDtng
process. Moistutt tetention may be
skewed as a[esult. Formation is believed
to be continuous with above.

Basalt boulder at 11.0 ft.

370

Basalt boulder at 14.0 ft.

GENERAL REMARKS:

Depths provided in feet beneath existing ground surface; elevations in feet above mean sea
level. Al! sample numbers prefixed by BOO-. All samples collected for soil moisture content
determination.

BORING No. MW-20

^-
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Site TT(HI-RM-1 Boring No. MW-20 Desig. '- 0Page 2 of 3 Pages

SCALES ORE/SAMPLE BLDUS W M
N0 DEPTN

PER SAMPLING & CORING s T CLASSIFICATION
ELEV. DEPTN

.
SI2E

SYMBOL RANGE
CORE

REC^ OPERATIONS LL OF MATERIALS

^ ^ .
15.3

.
^ . ..

. . . , . . . . . . ,

Color change at 17.0 ft. to 10YR412;
moist; gravelstze decreasing; oxidation

17.4 - 20.8 Bentonite
^

sUins appatent; basalt 70%, qwt¢ and
ctumbles . . othets30%. . . ^

365

20
. .. . ^ . .

203 :.
20.8 - 20.9 3/8' Bentooite

.

0.9-64.620-00&8-12
Colorado Sand

360. . ^ .. . .

24.I - 45.1 .010 in. slot
continuous wound stainless
steel screen

1
25.3

Color change to 10YR512; dry-
_ _ _ ^ _ _

355 increased amounts of qwttz and othets;
'^. . moderate reaction to HCI; poorly sorted;

Hanford/Ringold fomtation cotuact'at
28.0 feet based on gravel mineralogy.

'^. .30 ^ . ^ ...

^. ^30.3^

350

35

35.3 ^ .
. . . .

35.8 ft. Static Water Level on
5 JUN 91

345

40 . . . .

^

. . ^ .

BORING No. MW-20
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Site TTl10-RM-i Boring No. MW-20 Desig. MW-211 Page 3 of 3 Pages

SCALES ORE/SAMPLE BLa1S
PER F SAIviPLING & CORING

W 11
T CLASSIFICATION

ELEV. DEPTH
NO. DEPTH
. SI^ E OPERATIONS y OF MATERIAIS^ RANGEMBOL RE

- - 43.0 - 44.5 SAND; 5Y5/2 olive gray; Sne

340
• . to coarse; some &ne cobbles noted;

moderstely sorted; wet; angular to
rounded basalt 25 % uartz d th; , q an o ers
75 %• moderate reaction to 10% HCI.

44.5 - 53:0 SANDY GRAVEL; 5Y612
45 light olive gray; wet; 55 % gtavel,

subrounded io well oimded ve 5ne try.e , o
very coatx pe bbles, basalt 45%, quartz
and others 55%; 45% sand ular toan, g
subrounded, basalt 40%, quartz and

.
others 60%; soil poorly sorted; no
reactioato 10%HCL

Possible lense of sand from 46.5 to 47.0
ft; same lithology as 43.0 to 44.5 ft; very
well rounded larger gravels; very
micaccous soil.

335

50
..a

- 53.0 - 55.0 SAND; 5Y5/2 olive gray;
samrated; very fine to medium sand;

330 angular to subrounded; basalt 25 %,
quartz and others 75 %; well sorted; weak
reactionm10%HCI.

55.0 - 60.0 SANDY GRAVEL; 50% sand,
55 very fine to very coaese, basalt 40%,

^ `•'+ quanz and others 60 %, angular to
. .,* subrounded;50% gravel,very fuuto

a s and all c bbles b altbble pe ,co r es sm o as
45%, quartz and others55%, subrounded
to well rounded; poorly soned-

. samcsted; weak reaction to 10% HCL. .,^

Sand lense observed at 58.4 ft; very
fine to medium grained.

325 Sand lensc observed at 59.0 ft; very
: ' fine to medium grained..

60.0-64.8 GRAVEL; 10YR514;
60- saturated; well sorted; very fine to very

e dbbl l h 5%coars pe san ; somees; ess t at
. : ¢ small cobbles noted; larger grains of

wavel a ver ll round d basalt 25%
.r

e e ;gr re y ,
quartz and others 75 %.

00 17tin sand lenses noted at -62.0 8.

^: .

: a

320

Sil lenses observed at 64.7 ft

. 64.8 - 66.0 SILTY SANDY GRAVEL;

65-
Boring caved below 64.6 8. 5Y5/2 olive gray; moist 10YR6/8
depth discoloration noted asclasts; 50% sand,

very fine to medium grained, angular to
ldsubroun ed, basa t 50%, quartz and

others 50%; 95% gravel, very fine to
coatse pebbles, subrounded to well

Z24 8 uhde, 15% silt, slightly cohesive;
ors rted• no reaction to 10% HCL

66.0 - 67.7 SIS.T; IOYR7/1 witit Scnses of
10YR7/4; moist; low plasticity; no

ction to 10% HCL

Bottom of MW-20 ® 67.7 ft.

BORING No. MWZO
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jJ.s ^Y Site 1100-F.M-1 Page 1 of 5 Pages

CORPS OFENGINEERS
ALLAWALLADISTRICT Boring No. MVV-21 Desi g. MW-21 Diam.(CasingqQindi"

TEST BORING FIELD LO
co-ordinates N 17ee92 F E 1949;427 a

Elevation Top of Boring i795 M.S.L Hamrer Vt. Boring Started MAV 30 91

Total Overburden Drilled 98-S Feet Hanmer Drop
Boring Campleted 1TT1.1 91

Elevation Top of Rock M.S.L Casing Left
y 30.5

Total Rock Drilled all Feet SubsurfaceWater Data ^ Page

ELev. Bottom of Boring 2^1_0 M.S.L Obs. Well

Total Depth of Boring Feet Drilled By. naveRnccman

Core Recovered ^ X Boxes - No. Mfg. Des. Drill: WrllmactPr

Core Recovered _ Ft: _ Diam. - In. Inspected By: K Cinglotnn

Soil Samples In. Diam. - No. Classification By: T.A MrRann (CTNPW)

Soil Sanples In. Diam. - No. Classification By.

SCALES ORE/SAMPLE BLOWS
ER F SAMPLIIdG & CORING

w
E
M
T CLASSIFICATION

ELEV. DEPTH
NO. DEPiH

SI2E ^
R'

OPERATIONS L OF MATERIALS
SYMBOL GE REC V

0.0 - 2.0 Neat cement : 0.0 - 3.0 SAND; 100%medium sand;

:

10YR5/2 gtayish btown'• moist; well
sorted; subangular, 75 % basalt; 25 %

felds a and others; reactionuartzite s
:

p ;q , ,
to acid strong.

2.0 - 20.0 Pottland cement

3.0 - 5.0 SANDY GRAVF3.; 60%
medium sand, 40% gravel; IOYRS/3

l d d b l
^

; san angubrown; poor y sone su ar,
gravels subtounded; 80% basalt, 7A%

375 others; reaction to acid strong; moist.

YZ7 8 0 05 300 5:0 - 12.0 GRAVELLY SAND; 75%. .
6-3 i-; medium and, 23% gravê l, <2% silt

(coating gravels); IGYRS/3 brown;
. . .poorlysorted;sandsuban gular,gravels

subrounded to tounded; 80% basalt, 20%
others; reaction to acid strong; moist.
Sand % increase @ 6.5 ft to85%,

. . r ^.: minor calcite coating on gnvds..

370
s.:

I YZ8 8.0 10.0 100
11.0

:7yr 12.0-18.0 SANDY GRAVEL; 80%
gtavel. 18% fine to coarsesand, <2% silt;

23/ dY i1very arkgray;mo stvery10 a
l d l b l,.y grave s suPoor y sone angu ar to.

subroundcd, sands toan^u1a r
:^. subangular, 85 % basalt, 15 % quartzite,

feldspar and others; reaction to acid
strong . .

365 50%gravel 50% fine to coarse sand;
.^yZ9 q 8.0 14.5 50

,
IOYR4/I dark gray; moist poorly sorted;

GENERAL REMARKS:

Depths provided in feet beneath the existing ground surface; elevations in feet above mean sea
level. All sample numbers prefixed with BOO-. All samples were collected for soil moisture
content determination.

BORING No. )fE-21
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Site TT00-RM-T Boring No. MW-21 Desig. MW-2T Page 2 of 5 Pages

$CALES ORE/$AMPLE BLS
PEROYF SAMPLING &CORING

W M
s T CLA$$IFICATTON

ELEV. DEPTH
N0. DEPTH

SIZE
E OPERATIONS L OF MATERIALSRANGESYMBOL RE

. 17.8i . . . . . ' .;^ angularity as above; 85 % basalt, 15 %
others; suong reaetioa to acid.

: . . . .. C^

- 18.0 - 37.5SLLTY SANDY GRAVEL;
50% gravel, 45% fine to medium sand,

. ^ .. . . 5 % silt; IOYRS/3 btown; moist; poorly
sorted; gmsvela subangular to tounded,

Z00 8.0 18.8 75 ssnds subangular to angular, 70% basalt,
360-

21.1 30%quatmte,feldsparandothers;
xacuon to acld strong .

20-
20.0 - 30.5 (8-20)Bentonite

Reaction to acid Q20.0 ft sligbt:

etumbles ; . . : 40% gtavel, 35 % sand, 25 % silt;
moderately sorted; non-plastic... . . .

40% >cavel, 55% sand, 5% silt;
a ish b w sortedIOYRS/'l ly .gr to n; poor y

ZOl 8.0 24.0 75.
355 26.5

25 . .
. .

350
60% gravel, 35% medium sand; 5% silt;

Z02 8.0 29:5 100 10YR5/2grapish brown• wet; modetately
601 quattiteandsoaed; 40'b baselt

30 30,2 ,
reactiod to acid sli htothers. . . g .;

30.5 - 80S Pure Gold
Beatonite grout

75% quattziteand othets,25% basalt.

- ---------------------
Hanford fmlRingold fm contact based

on minerslogy change in gravels.

345

35

. . . -.!;x 37.5-54.0SANDYGRAVEL;50%
gravel, 50% fine to coatse saad; 10YR5/3

l ld
-;-

; gtxvebrown; wet; poor y sorte s
rounded to subangular, sahds angular to,M
subangular, 80% quanzite and others,
204bbasalt;Teactiontoacidslight.

. . .

340
. . 'ii:

.

30% gravel, 70%sand; 10YR5/3

40
. . . .. . _ `^ brown.

. . . .

_i^: .
. .

BORING No. MW-2T ^
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Site 11({0-F.M-1 Boring No. MW-27 Desig. MW-21 Page 3 of 5 Pages

SCALES I
C-OREIS'AMPLE

BLOYS
PER F SAMPLING & C.ORING

W M
s T CLASSIFICATION

ELEY. DEPTH
NO. DEPTH

SIZE
CRE

OPERATIONS i OF MATERIALS
RANGESYMBOL RE

_.a

_Ca

335 _ .^

45 _..y; 45% gtzvel, 55% sand.

+i

55 % gravel, 43 % sand, <2% silt.

- :}

_.^

330 . .. __ s. .

70% gravel, 28% sand, <2% silt.

.. _.l^r: .

. . . 54.0 - 77.1 ASH; 100%m'ums #200 sieve;
= 3g; 5YR811 white; moist; very well sorted;

angularity indeterminate; 95 % silica
3^ assumed; no reacflonm acid.

55
Isotated stringers of fine sand and very

. . . =y^ isolated, rounded finegravels @
56.0-57.0 ft. Stringers 1/8 inch

. _^ maximum thickness with no preferred
orirneation.
Minorfinesandandsi[tsttingersto

. _,11y 1132 inch thickness @ 57.0-58.0 ft,
isolated 1132 inch diameter pebbles

. .. - "5: within stringers.

320

60

t_ Medium to fine sand and silt strin gers
h k 0 6 t/ 6 5

=

16 inc thic ncss @ - .to 1 1. 1. t

F

Bottom of 10-inch diameter
315 - casing. 8-inch easing beyond.

65 = ay

I DYR7/2 light gray; color has been

. _
verygtaduaHy darkening from the top of
the ash deposit.

' . . - 10YR6/2 light brownish gray.

appeata to be samrated althoughAsh
F- no fx water noted. When s ueeeud ^o

BORING No. MW-2'F '
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Site 1100-F.M-1 Boring No. MW-21 Desig. MW-21 Page 4of 5 Pages

SCALES ORE/SAMPLE BLOUS w M
NO. DEPTH PER f SAMPLING & CORING s

T
CLASSIFICATION

ELEV. DEPTH SIZE
SYMBOL RANGE

cORE
REC^ OPERATTONS 1L OF MATERIALS

310 =
color noticably lightens then darkens

, . again when pressure is released.

70

' ?s

- as

. _ ^ Color change in materialbecoming
more dramatic with increasing depth.

_ ^.

305 Moisture content appears to be
75 . - ` ittcreasing; cotx consistancy is

' - ^
decreasing.

'Ash^has a)ello-like consistancy when
it i d fs remove rom the core barrel.

77.1 - 77.5 SILT; 90% silt and ash, 10%
fine sand; 2.5Y7/4 pale yellow; wet well
sorted; sands angular, no teaction to

', - cid.

77.5 - 80.5 SILT; 100% silt; 2.SY5/3 ....
light olive brown; moist; no reaction to
acid; haid consistancy; non-plastic.

300 2.5Y713 pale yellow; moderately
sorted; begmning to we isolated rounded

80 vels.

80.5 - 84.5 SILTY GRAVEL; 55%
. . . 80.5-81 .2 40-100 Colorado gravel, 10%sand,35%silt;coior-jade

sand green (not on Munsell color chart);

81.2- 98.5 20J40 Colorado
moist;very poorly sorted; gravels
rounded to subrounded,sands

sand subangular, etavels 95 % quartzite
feldspats an8 otheis, 5% basalt; sands
micaceous; no teaction to acid; material
has an oily a pemsnce; core has small
inclusions otpcharcoal appearing
substance.

.. . 60% gravel, 20% send, 20% silt; very
poorl sorted• jad teen; wet; gravelse

295-

gu

84.5e85 5 SILTY 3ANDY GRAVEL;
60%gtavel, 30% send, 10% silt; jade

85 gseen; wet; very poorlysorted; gravels
rounded to subangular, sands
subangular; 95% quartzite and others,
5% basalt; no reaction to acid; color
intensity varying itttgularly.

85.2 ft stlt is occumng inpockets;
- olor temaining jade green; sand color

ow3Y4l2 olive gray .

85.5 - 86.0 SAND; <2% gravel, 98%
edium sand; 5Y4/2 olive gray; well
ned; suban lar no cesctton to actd.

88.5 - 98.5 .010" slot, stainless 86.0 - 98.5 SILTY SANDYGRAVEL;
steel continuous wound sctaen 70% gravel, 20% sand, 10% silt; color

dark green (not in Munsell charts); wet;
290- poorly sorted; gravels rounded to

subangular, sands subangular to angular,
90 no reacuon to acid; very similar to

84.5-85.5 except darker in color.
5Y4/2 olive gray, greentim less

intense.
Green tint temming,

55%>tavel,33%send,10%s7t;dark
green with pockets ofjade green; wet;
poorly sorted;gteener color seems
concentrated in wetter zones having less
sandandmoregravel.

50% gravel, 45% sand, 5% silt.

285- $Y4/2 oGve gray; estimate green color

95
is from Fe reduction within the confined

' . .

aquifer.

BORING No. MW-21
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Site 11M1-RM-1 Boring No. MW-21 Desig. NM-71 Page 5 of 5 Pages

SCAI.ES

ELEV. DEPTH

ORE/SAIvfPI,E
NO. DEPTN

SYXBOL
SIZE

RANGE

BLats
PER

REroC^

SAMPLING & CORING
OPERATIONS

w
S
^

M
T CLASSIFICATION

OF MATERIAI..S

rr-

Bovnm of Boring MW-21 a 9gS ft.

BORING No. MW-21
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U.S. AIY

ENGINEERS

Site 1100-RM-1 Page 1 ofi 3 Pages

CORPS OF
ALALLAWALLAD Boring No. lnN-22 Desig. &fW-» Diam.ccasireSinrheza

N 't74S"t1 R E

In

w:ii"s

1P

rv'I^..

CB^p

Elevation Top of Boring "iRSa M.S.L

Total Overtx[rden Drilled 63-0 Feet

Elevation Top of Rock M.S.L

Total Rock Drilled a0 Feet

Elev. Bottom of Boring 1221 M.S.L

Total Depth of Boring Ci3-0 Feet

Core Recovered _ X Boxes - No.

Core Recovered _ Ft: - Diam. - In.

Soil Samples - In. Diam.... _ No.

Soil Samples _ In. Diam. - No.

ELEV.I DEPTH ISYMBOLISIZE

100

'LING & CORING

OPERATIONS

.0 Ncat cement

. . .% silt; dry at the surface;moist withdepth;

1.0 - 19.0 Portland cemen[ poorly sorted; sands - 60% MS, 20 % CS,
20% others, angular to subangular,
gravels- 80% MP, 20% others, rounded;
reaction to acid none atsurface, weak
with increasing depth; 85 % quartc, 15 %
asalt.

-^2.0 - 7.0 SANDY GRAVEL; 2.5Y5/2

grayish brown; 54% gravel, 43;6 sand,
<3%silt; poorly sorted;moisr moderate
r.. .r«....-. . e...., e., e,:A• -.i. - 4n4,

7.0- 13S SANDY GBAVEL; 2.5Y512
grnyish bcown; 54% sand, 40% gravel,
6:o silt; Poorly sorted;slightly moist;
moderate to strong teaction to acid;

- sands - 70% MS& CS4 1056 VFS, 20%
others, subangular to subrounded•
gravels -b0% MP, 20% FY; 26.4 others,

' rounded; 85% basalt,15% others.

to

All depths are in feet below the existing land surface; elevations are in feet above mean sea
level. All sample numbers prefixed with BOO-. All samples collected for soil moisture content
determination.

No.

Hamner Wt. Boring Started MAY11 41

Hamaer Drop
Boring Conpleted 7TTN 6 91

Casing Left
37.4

Subsurface Water Data = Page

Obs. Well

Dri l led By: (CaU j^v-rlin

Mfg. Des. Drill:

Inspected By: K_.Cirt ntnn owaQ

Classification By: K- Cin2irtnn (}N:$Q

Classification By: R C FdrBngtnn OMHQ
M

E j CLASSIFICATION
LL r OF MATERIALS

A-29
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Site 1100-FM-1 Boring No. MW-22 Desig. MW-22 Page 2 of 3 Pages.

SCALES ORE/SAMPLE
EPTH

BLGWS
PER F SAMPLING & CORING

W
E

M
i^. CLASSIFICATION

ELEV. DEPTH
NO. D

SIZE ^^+E' OPERATIONS LL OF MATERIAI,SSYMBOL RANGE REC

706 IT 15.0
16.0

100 - ..^ CS,15%MS 30%VFS,subrounded;
gravels - 20 %^CP & VCP,S % others,

' ^ .. *. counded; 95 % bas alt, 5 % o[hets;
^ occasional small cobble.

I I ^- .^ 16.5 - 16.9 ft hi y cememed
la^

I
i d

I
suvng teact on to act ; hthtfied; some -

. iton oxtdc staining. I

i.

. . ' ..:s: -

x

Z07 8.0 19.0 100 19.0-24.4 (8-20)Bentonite
20.0 crumbles

365 20 208 8.0 20.0 100 20.0-21.2SANDYGRAVEL;2.5Y3l2

21 0 very dark grayish brown; poorly sorted:. very moistq suna reaction toactd; 60%

1

g
nCP

0eVFP 20%FP&MP 5%12 , , S % ,
others, subrounded to rounded; sands -
20%VCS,10%CS,7%others,
subrounded; 95 % basalt, 5%others.

. . . . ^r, 21.2 - 26:5 SANDY GRAVEL; 2.5Y4/2
dark grayish brown; poorly sotted; moist; -
moderate reaction to acid; 55 % send,
40% graveL <5 % silt; sands - 20% VCS,
15%CS,Y5%MS, 10%VPS,

?'. subrounded; gtavels- 20% VCP & CP,
10% MP-VFP, 10% others; rounded;

24.4-27.0 (1l2 95 % basalt, 5 % others.

360 ss
inch)Bentonite pellets ?f .

Z09 8.0 25.0 100 .,^
26.0

!y:
. . . .:'y. .

. .. .-r. 26.6 - 33.0 SANDY GRAVEL; 2.5Y5/2

60.0 1030)Colondo27.0 - ( `i.
BrsY^ brown; poorly sorted; moist;
moderate to strong teaction to acid; 45 %

sand sand, 50 % gravel, <5%silt;sands-15%
VCS, 15% CS, 15%others, subrounded

•'.a[ to subangular; gravels - 20% CP, 15 %
. . . others, rounded; 80% basalt, 20% quattz

and feldspars.

..^

355 30- 0 - 50.4 0.010 slot30 . ,
continuous wound stainless
stecl screen

Z10 $.0 31.0 100
32.5

.;^

33.0 - 36.5 SILTY SANDY GRAVEL;
2.5Y4/3 olive hrown; poorly sorted;
moisg 55% sand, 36%gravel, 9% silt;
sands-20%CS,15%MS-FS,10%VCS,
10% VFS, subangular to angular; gravels

5% others20 % MP CP 11 % P

350 35

,- ,- .

dife daa0 %0 l zax1eZI I 8.0 35.0 100 l sp r .n30- % quabas rt
36.0

36.5 - 39.0 SILTY SANDY GRAVEL;
2.5Y4/3 olive brown; poorly sorted;
moist; strong to moderater reaction to
acid; 40% sand, 50% =ravel, 10% silt;
sands - 20% MS to CS, 10% VCS, 10%
others, angular to subrounded; gmvels -
30% VCP to'CP, 10% MPm VFP, 10%

,
others, rounded; 70% quartz and
feldspar, 30% others, 10% non-plastic
i1t <2%mica.

39.0 - 42.5 SANDY GRAVEL;

345 40- ' .^ . 2.5YR6/2-2.5Y5/3 light brownish gray
to light olive brown; wet; poorly sorted;

well
graded; no reaetion to acid; 50%

sand, 47% g r̂avel,3%silt;sands-30% J
8% others <2% mica10% VCSMS CS ,, ,- ,

angular to subangular, gravels - 30%
MP. 10% VFP-FP. 7% others. rounded;

BORING No. MW-22
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Site 1100-FM-1 Boring No. MW-22 Desig. M'W-22 Page 3 of 3 Pages

SCALES ORE/SAMPLE
TH

BLOUS
PER F SAMPLING & CORING

W
E i CLASSIFICATION

ELEV- DEPTH
I

NO. DEP
SIZE

CRE
OPERATIONS i OF MATERIALSRANGESYMBOL RE

.. %. .:^: 90% quartz, 10% othent ;

42.5 - 48.0 SILTY SANDY GRAVEL;
50 % gravel, 40% sand, 10% s8t4 sands -
5% VCS, 15%CSp 15 % MS, 5 % FS-VFS,
15% mafio 30% felsic; gravels- 30%
au5c, 7R felsic, 5% muca; 2.5Y5/2
grayishbxown; wec; well rounded to
subrounded; moderately sorted; slight

45
reaction to acid.^

. .:? !q . 48.0 - 51S SAN1.]Y GRAVEL; 30%
gmvel, 65 % sand, 5% silt; 10% VCS, 25%
C3 15%MS 5%VFS 85%10%FS, , , ;
felsic, 15 % mafic; 2.5Y5/2 grayish brown;
wet; well rounded to subrounded;
^^^ly sorted;slightieaction to

335 50
g r

IN$
: '7a!

51.5 - 58:0 SANDY GRAVEL; 45%
gravel, 50% sand, 5% silt; 5% FP, 40%
FP, 5% VCS, 25 % CS, 10 % MS, 5% PS,

_
`

5% VFS; 2.5Y513Gght olive brown; wet;
85 % felsic, 15 % matic; gravels
subrounded, sands subangular, Poorly
sorted; slight reaction to acid.

:. .:i.

330 55

58.0 - 61.1 SILT; ash-like; 95 % silt, 5%
VFS to MS; <2% miw; 2.5Y7/3 dark
pale yellow; very well sorted; tuffaceous
85 %, 15 % mafics; noreaction to acid.

325- 60- 60.0 - 63.0 Hole caved

61.1-63.0ASH;90%sih, <10%VFS;
7.5YR8/1 white; wet; very wellsorted;
non-reactive with acid

Z12 8.0 62.0 100
.

63.0

Bottom of Boring MW-22 @ 63.0 ft.

BORING No. MW-22

A- 31
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1100-EM-1 PHASE II RI
HORN RAPIDS LANDFILL TRENCHING LOGS
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HOLE ND.

HTW DRILLING LOG TRENCH #1

1. COMPANY NAME 2DRIt.LA1GSUBCONTRACIOR 1SHEET

CENPW WESTINGHOUSE-HANFORD CO. OF 2
3.PROlECf 4:LOCATION

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL
S.NAMEOFDRIILER 6:MANUFACTURER'SDESIGNATIONOFDRB.L

C. LARSON7 M. FOSS CASE #780 BACKHOE /PMC BACKHOE
7sIZESarmrrPesOF SAMPLED WITH SPOON FROM aaOLELOCAT1oN
DRILLA`GANDSAMPLING BACKHOE BUCKET N374,282.98, E1,944,459.57
EQUIPMENT 9. SURFACE ELEVATION

N/A
10.DATESTARTED 11.DATECOMPLEfFD

SEPT 1991 22 OCT 1991
12.OVERffiJRDENTHICRNFSS 1SDEPTHGROUNDWATERENCOUNlERED

N/A N/A
13. DEPTHDRII.LED INTO ROCK 16. DEPTH TO WATERIE.APSED TIME AFTER DRILLING

N/A N/A
14. TOTAL DEPTH OFHOLE 17. OTHER WATER LEVE.:i1EASIIRIIrffN1S

11.0 FEET N/A
1S.GEOTECFA7CALSAMPLES DISTURBED UNDISTURBED 19.TOTALNUMBEROFCOREBOXES

0 0 N/A
20.SAMPLESFORCFfficIICAL VOC METALS OTHER

...

OTHER OTHER.. 21.TOTALCORERECOVERY

ANALYSIS SCREENING

2 0 4 N/A %
22D1SPOSIlIONOFHOLE BACKFII7.ID MONITOR. WELI OTHER 23.INSPECTOR

22 OCT 199 V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
. . ... FIELD GEOTECH ANALYIICAL

ELEV. DEP'IlH DESCRIPTIONOFMATERL4LS SCREENING SAMPLE SAMPLE REMARKS
(ft) (R) NUMBER NUMBER NUMBER
a b e d e C

-- 0-11FEET

-- SANDY GRAVEL: sand 43%, gravel 52%,

-- silt 5%; 10YR 6/2,light brownish gray, poorly

sorted; sands subangular, gravels rounded to

1 -- subrounded; 55% felsic, 45% ma5q no

-- reaction to aeid:

-- 0.5- 11 feet: Abundant stainless steel lathe

shavings, piping, cable, tires, and coke

-- bottles.

2 -- 2 feet: paint can and paint residue. Paint can and paint

-- Tesiduedrummed.

3 HRL0101 Screening - negative

4

-- BCiOTD -^:: Chemical sample

5

6 -- HRI0102 Screening - negative

PROJECT HOLENO.
FORM °

MRK ltnva9 55 1100-EM-1 HORN RAPODS LANDFILL TRENCH #1
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HOLENO.

HTW DRILLING LOG

^

TRENCH #1

PRO]ECL ,i, '. , INSPECTOR _ . . y.gEr 2

1100-EM-1 O.U. - HORN RAPIDS LANDFILL V. M. JOHNSON /J. A. MCBANE OF 2
. ^ ^ . FIELD GEO7FIH ANALYiTCAL

ELEV. DEPTbI DESCR1PffON OFbfATERiALS
^

SCREENQQG SAMPLE SAMPLE RFMARKS
(ft) (ft) . . . . ^ . . . NUMBER NUMBER NUMBER '^..

.a b ^ o . . .. d e . f . ,.

6 SOIL, as above. HRLA102 Screening^ - negative
^ -- ^ 6-10 feet; Tires, one rusted drum with no

-- visible contents; labelled "eerti6edC

7 7 feet: Cloth, rags, coffee an, fiberglas . . . . ^ ^ '^.

insulation.

8 - . . .. . .. . . . .

8.5feet:Solidifiedpaintresidue,OVM . . paintresiduedrumme
readingof262ppm;suspeetasbestos,^.:

9 -- scrap metal. . ^ ^ . HRIA103 Screening - negative I.

Chemiralsample

10

i

l i -- ------------°---------------- HRL0104 --------- --------- Screening - negative.,..

-- APprox.320cubieyardsexmvated.

--^ Approx.Iandfill Composition:

-- soil -90%

^I .

I

--

- -

°

debris-10%.

^ . . . .

^

. .

. ..

.
^.

^'..^^.

--
/,

^PROJECT HOLENUMBER ...^^
. . .

FORM . . ^ . . . . . . .. . . . . . ^ . . . . ^

MRK n N8e 55-2 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #1
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HOLENO.

HTW DRILLING LOG TRENCH #3A

1. COMPANY NAME 2DRB.LA'GSUBC4INTRACIOR SAEET 1 -

OCENPW WESTINGHOUSE-HANFORD CO. F 3

3.PROlECT 4.LOCATION.' . . . . .

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL

S.NAMEOFDRILLER 6.MANUFACVRER'SDESIGNATIONOFDRBI.

M. FOSS FMC BACKHOE #HO-17-5669

zsriFSANDTS'PESOF SAMPLED WITH SPOON FROM a:xOiELOCATION

DRU.LBNGANDSareLmvG BACKHOE BUCKET N374,095.74, E1,944,557.45

EQUIPMENT 9.SURFACEEI.EVATION

N/A
10.DATESTARTID 11.DATECOMPLEIFD

23 OCT 1991 24 OCT 1991

12.OVERBtiRDENIHICUIESS 15.DEPTHGROLiNDWATERENCOUNt'ERED

N/A N/A
13.DEPTHDRII.I.FDINTOROCK 16.DEPTHTO WATER/FtAPSED'i'AtEAFIBRDRII.LING

N/A N/A
14. TOTALDEPTH OF HOLE 17.OIHERWATERLEVELMFI+SURElrf7.7S

21.0 FEET N/A

18.GEOTECHNICALSAbffLES DISTURBED UNDISTURBED 19.TOTALNUMBEROFCOREBOXES

0 0 N/A
20.SAMPLFSFORCHEMICAL VOC METAIS OTHER OTHER OTHER 21.TOTALCORERECOVERY

ANALYSIS SCREENING ASBESTOS

UNKNOWNS4 0 5 2 2 N/A %
22DISPOSiItONOFHOLE BACRFBI.ED MONLI'OR O7}ER ZG.INSPECfOR

23 OCT 199 J. A. MCBANE, CENPW
FIELD GEOTECH ANALYITCAL

ELEV. DEPTH DESCRIPt'gONOFMATERIALS SCREENING SAMPLE S.4JIPLE REMARKS

(h). . . .. NUMBER NUMBER NUMBER

a b c d t

- 0-.13 FEET

-- SANDY GRAVEL• sand 40%, gravel 55%,

-- silt<5%;10YR42,lightgray,dry,poorly

' -- soned;sands subangular to angular, gravels

1 -- rounded to subangular; 60% basalt, 40%

quartzite, feldspars and others; reaction to

-- acid - slight to none.

1.5 feet: layer of stainless steel lathe shavings, . ..

-- slopes downward approx. 5 degrees toward

2 -- the west.

3 - 3-5 feet: accumulation of tires, inner tubes, HRI3A01 Screening - negative

-- and misc automotive debris including Mufflers/tailpipe

-- mufflers and lengths of tail pipe. possible GPR targets.

4

5 -- HR13AO2 Screening - negative

-- 5.5 feet: Empty 5-gallon paint can; 0.0 ppm ; '.

-- with OVM screening .HQOZ77 ' Chemical sample

6 --
PROJECf HOLENO.

FORM

MRK itnvs9 55 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #3A
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. . ^ . . . . . . . . HOLENO..

HTW DRILLING LOG TRENCH #3A

PROTECI INSPECTOR SHEEP 2
1100-EM-1 O.U. - HORN RAPIDS.LANDFILL J. A. MCBANE OF 3

FffiM GE07ECH ^ ^. ANALYIICAI. . . ^
II.EV. DEPIH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE RFMARRS

(ft) (ft) . .
^^ NUMBER NUMBER NUMBER

a b
.... . C d e f

6 -- ^ 6 feet: Encountered white crystaline . . . . . . : ^ _. .

-- materialpartiallywrappedinplasticbag,

.. . --^ ^ sample obtained.

7 -- 7 feet: Flat lying fragment of sheet metal, Sheet metal possible
approx.1/16 inchthickand4 feet long by GPR target. ^ ^.

^ -- 3feetwide.

8 -- 8-10 feet: Abundant tires and inner tubes. HRL3AO3 White crystaline materi!

HRL3A04 Screening - negative

9 --

10 -- 10 feet: Another bag of white crystaline HRI3A05^ Purpkstainedsoil
^ .-- material. Substance enclosed in a plastic HRI3A06 Asbestos sample ^^.

^ -- lined paper bag. Pocket of bright purple

-- stained soil. Suspect asbestos.
. . . .

$002TS € : Chemical sample
^--

11 °- 11-13feet:very scattered stainless steel lathe

:^ .

-- shavings. ^ . . . . . .

12

13 -- 13 - 21 FEET HRL9A07 Screening - negative

-- SAND; 100% med to coarse sand;10YR 7/1

light gray, moist; very well sorted; angular to

^ -- subangular, 90% quartzite and feldspar, 10%

-- mica; no reaction to acid.

14
°- No debris below 13 feet depth.

15

16 -- HRI3A08 Screenin g - ne atiyr

PROJECf HOLENIIMEER
FORM

MRK.Rnvss 55-2 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #3A
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HTW DRILLING LOG TRENCH #3A

PROJECT A'SPECfOR SHEEr 3

1100-EM-1 O.U. - HORN RAPIDS LANDFILL J. A. MCBANE OF 3
FIEl.D GEOTECH ANAL1:CfCe1i.

ELEV. DEPTH DESCRIPIIONOFMATERIP3.S SCREENING SAMPLE SAMPLE REMARKS

(it) (g) . . . NUMEER NU14f8ER NUMBER

a b e d e f

16 °- SOIL, as above - no debris. HRI3A08 Screening - negative

17

18 --

Le)- 19 -- HRI3A09 Asbestos sample

Chemical sample
^^c

o-
20

^ -- BOD2YU ! Cbemicalsample
.4prp:

_ :..: i

21 ° - - ------------_

-- Apprux. 108 cubic yards excavated.

Approx. Landfill Composition:

-- soil - 97%

debris - 3%

FORM

MRK xtnv ss 55-2 1100-EM-1 HORN RAPIDS LANDFILL

A-39
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HOLENO.

HTW DRILLING LOG TRENCH #313

1.COMPANYNAME 2DRIIZINGSUBCONTRACTOR

1 1CENPW WESTINGHOUSE-HANFORD CO. 7 2
3.PRO7ECT 4.LOCATION. . . . . . .

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL
S.NAMEOFDRII.LER 6.MANUFAClVRER'SDESiGNAT1ONOFDRILL

C. LARSON / M. FOSS CASE 780/FMC BACKHOE #HO-17-5669
zsressnrroTrPESOF SAMPLED WITH SPOON FROM s.HOLELOCATION
nxu.i.ING.armSAaPLmrG BACKHOE BUCKET N374,095.74, E1,944,546.81
EQUIPMENT 9.SURFACEELEVATION

N/A
10. DATE STARTED 11. DATE COMPLETED

18 SEPT 1991 23 OCT 1991
12.OVERBURDEN'FHICRNESS 15.DEPTHGRO1RdDWATERENCOUNTERED

N/A N/A
13.DEPlld DRILLED INTO ROCK 16. DEPIH TO WATER/ELAPSED TIMEATrTER DRILLING

N/A N/A
14.TOTALDEPIEiOFHOLE 17 OTHERWATERLEVEI.MFASUREMPN'1'S

8.0 FEET N/A
18.GEOTECHNICALSAMIPLES DISTURBED UNDISTURBED 19:TOTALNUMBEROFCOREBOXES

0 0 N/A
20.SAMPLESFORCHF2.IICAL VOC METALS OTHBR _OTHER OTHER 21.TOTALCORERECOVERY

ANALYSIS SCREENING ASBESTOS

3 0 2 1 N/A %
22DLSPOSiT1ONOFHOLE BACICFILLED MONITOR. WEI OTHFiR 23. INSPECTOR

23 OCT 199 V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
FIELD GEOTECH ANALYPrCAL

ELEV. DEPTFl DESCRIPTION OFMATERIAIS SCREENING SAMPLE SAMPLE REMARKS
(it) (8) NUMBER NUMBER NUMBER
a b c d e

-- 0-BFEET

-- SANDY GRAVEL sand 52%, gravel 44%,

-- silt 4%; 10YR 4/1, light gray, dry, poorly to

-- very poorly sorted; sands subangular, gravels

1 -- rounded to subrounded; 60% mafic, 40%

-- felsic; no reaction to acid. Scattered boulders

-- 3 feet max. diameter.

2 -- 2-3 feet: Accumulation of tires and inner

-- tubes.

3.-- 3-4 feet: Accumulation of stainless steel lath HRL3B01 Screening - negative

-- shavings and building flashing. Sheetrock

still attached to flashing in places.

4

-- 4.5 feet: Unlabeled, rusted 5 gallon paint can.

No contents observed. 0.0 ppmwith OVM.

5 - - 5-6 feet: Accumulation of tires and inner

-- tubes.

-- : - HR73B02 Screening-aegative

6 -- HRL3B03 Asbestossam le
PROIECT HOLENO.

. ^ ^ . ^.FORM

MRK ltnvs9 55 1100-EM-1 HORN RAPIDS tANDFILL TRENCH #313
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^ . ^ . . . . HOLENO.

HTW DRILLING LOG TRENCH #313

PRO7ECT 1NSPECfOR SHEET 2 ^..

1100-EM-1 O.U. - HORN RAPIDS LANDFILL V. M. JOHNSON / J. A. MCBANE OF 2
FffLD GEOTECH ANALYIICAL

ELEV. DEPIH DESCItICCtONOFMAIERLIIS ^.^ SCREBN87G SAMPLE . ^ SAMPLE REMARK.S
. . .(ft) . . . (tt) ^ - . ... ^ .. . NUMBER NUMBER NUMBER . .

a b e^: d e f

6 -- SOILasabove;debrisamountandcharacter^^ HRL31302 Screening - negative
-- ^ asabove. HRL9B03 . ^ . ^ Asbestos sample

Appears that GPR ret

caused by meta( tlasl

7

^
andssshavings.

. -- . .. .. _ . . . . . . . . . ^ BWZT3>.^.;: Chemical sample

.. . . Duplicate- - . . . . . . . . . BQ6ZT5^ '. Split -^. . ^..

_8 -- ^ ^^-°---°----------------- ------- --------- -----°- -------°----

. APprox. 19 cubic yards excavated.... . . . . . . . ^ . . ss - stainless steel

-- Approx. Landfill Composition: .. ^
^ ^ --

..
^.`

. .
soil - 97% . . .

.. . .
. . . .. . .

. ,.
. . ^^:

debris - 395
. ,.

-- . ^. . . `^.

PROJECT HOLENLIMBER

FORM
. ..

MRK.ttNS9 55-2

. ^ . ^ ^ .. .. .

1100-EM-1 HORN RAPIDS LANDFILL
^,

TRENCH #3B
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HOLENO.

HTW DRILLING LOG TRENCH #4/5

LCOMP.4NYNAME 2.DRII.LINGSUBCONTRACTOR SHEET 1

CENPW WESTINGHOUSE-HANFORD CO. OF 2

3.PRO7ECT 4.LOCATION..

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL
5.NAMEOFDRII.LER 6.MANUFACR7RER'SDESIGNATIONOFDRILL

C. LARSON FMC BACKHOE #HO-17-5669
7.sn.FSANDTxPESOe SAMPLED WITH SPOON FROM s.HOLELOCA'noN
DRU.1.uacwNDSAMPLnvG BACKHOE BUCKET N374,068.09, E1,944,459.57
EQtATIAENT 9. SURFACE FLEVATION

N/A
10. DATE STARTED 1LDATECOMPLETED

25 OCT 1991 25 OCT 1991
12 OVERBURDIN THICRNESS 15.DEPIH GROUNDWATER eNCOLtNTERID

N/A N/A
13.DEFIHDRIILEDII+'TOROCK - -- - 16.DEPTIITOWATER/FiN.SIDTII.SEAFLERDRILLA7G

N/A N/A
14.TOTALDEPTHOFHOLE - 17.OTHERWATERLHVES.MEASURFI.ffid7S

12.0 FEET N/A
18.GEOTECFINICALSAJlPLPS DISTURBED UNDISTURBED 19.TOTALNIR.tBEROFCOREBOXES

0 0 N/A
20.SAMPLESFORCIffibIICAL VOC METALS OTHER OTHER OTHER 21. TOTAL CORE RECOVERY

ANALYSIS SCREENING

2 0 2 N/A %
22DISPOSrI4ONOFHOLE BACRFB,LED MONITOR WELI OTHER 24.INSPECTOR

25 OCT 199 J. A. MCBANE, CENPW
FIF].D GEOTECH ANALYR'C4L

ELEV. DEP1H DESCRIPlIONOFMATERIALS SCREENING SAt.lPLE SAMPLE REMARKS
(tt) (ft) NUMBER NUMBER NUMBER
a b c d e f

-- 0-0.5FEET

-- SILTY SANDY GRAVEL; 60% gravel, 35%

-- sand (fine to med), 5% silt; 10YR 7/3 very

-- palebrown;dry,very poodysorted;gravels

1 -- roundedtosubrounded,sandsangular;65%

basalt, 35% others; no reaction to acid.

-- 0.5-12FEET

-- SANDY GRAVEL; 55% gravel, 45% sand
-- (med to coarse), <3% silt; 10YR 6/1 gray, dry

2 - - poorlysorted;gravelsroundedtosubrounded

-- sands angular to subangulaz; 70% basalt, 30%

-- others; no reaction to acid; rare cobbles and

-- boulders to 14 inch max, diameter.

3 -- HRL4/501 Screening - negative

4 -- No debris observed albove3 feet depth.

°- BDY)GYI .^. Chemical sample

5 -- 5 feet: 3-12 foot long wooden 4x4 embedde

-- in a eoncrete mass.

6-- 6 feet: T'ues, tail p ipe , 12 in. dia, earwheeL Possible GPR targets.

PROJECT HOLENO.
FORM

MRK roNa9 55 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #4/5
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^

^ .. HOLENO.

HTW DRILLING LOG TRENCH #4/5

PROJECT . ^ INSPECTOR s= 2

1100-EM-1 O.U. - HORN RARIDS LANDFILL J: A. MCBANE OF 2
. , . ^ . Fffl.D GEOTECH ANALYA'CAL
ELEV. DEP7H DESCRIPPfON OF MATERiALS SCREENING SAMPLE ^^ . SAMPLE REMARBS

(ft) (tt)
^

NUMBER NUMBER NUMBER
a b ^ . .. c d f

^

6 -- 6 feet: Tues, tail pipe,12 in. dia. gearwheel. Possible GPR targett

-- 3OILasabove.

'^. . 7 HRIA/502 Screening - negative

8 -- ^ 8 feet: Tires (5 or 6), long pieces (5-6 feet) Possible GPR targets.,

-- of flat lying metal building flashing.

9 -- ^ 9 feet: Large piece of sheet metal (4x4 feet) Possible GPR target.

^ ^ -- exposed in eastern wall. Approx:l/32 in.

^^. -- thick. Flat lying relative to ground surface.

10 ^-- 10 feet: Rotted timbers in trench sidewalls.
-- ^ Little observed in trench floor.

11 feet: Rotted timbers, metal flashing strips,

-- fiberglas insulation, street draingrate,

. . . ^ .,^ -- .cepperwn•epieces.

-- BOOZV2: ^ Chemical sample

12 ------------

^^ Approx. 90 cubic yar

Approx. Landfill Composition:

soit - 99.5%

-- debris - 0.5%

. ^ ^ PRO]ECT HOLEN[R,SBER
^^,..

FORM . .. . ^ . . . ^ .. . . ^.,.

MRK nJNas 55-2 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #4/5
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HOLENO.

HTW DRILLING LOG TRENCH #6

1. COMPANY NAME 2DRIIS.INGSURCONTRACfOR S[^.Ef 1

CENPW WESTINGHOUSE-HANFORD CO. OF 2
3.PROlECI . . . .. 4.LOCATION . . .

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL
iNAMEOFDRII:tER . . .. 6.MANUFAC7VRER'SDESIGNATIONOFDRII3.

M. FOSS FMC BACKHOE #HO-17-5669
7.SIZESANDTYPasoF SAMPLED WITH SPOON FROM s.z•nOLELGCATION
DRn.LBSGAND SAMPLING BACKHOE BUCKET N374,006.38, E1,944,448.94
EQUIPMENT 9.SURFACEFLEVATION

N/A
SO.DATESTARTID. li.DATECOMPLEl'ID

28 OCT 1991 30 OCT 1991
12OVERBt1RDENTHICKNPSS 15.DEPTHGROUNDWATFIBENCOUNIERID

N/A N/A
13.DEFiHDRB,LIDINTOROCB 16.DEPIHTOWATER/ES.APSIDTIDSEAFIERDRIf.LING

N/A N/A
14. TOTAL DEPTH OF HOLE 17.OTEER WATERLEVII.DfEASUREh1ENTS

6.5 FEET N/'A
iB.GEOTECIA'ICALSAbL."LES DISTURBFD UNDISTURBED 19.TOTALNOMBEROFCOREBOXES

0 0 N/A
20.S,LMffLESFORCkIEHDCAL VOC METALS OTHER OTFiER OTHER 21.TOTAL CORE RECOVERY

ANALYSIS SCREEPIING

l

0 0 0 N/A %
22.DISPOSiTIONOFHOLE BACI¢1LLFD MONITOR. WELI OTHER 23.INSPEC3'OR

30 OCT 199 J. A. MCBANE, CENPW
FIPLD GEOTECH ANALYITCAL

ELEV. DEPTH DESCRIPlIONOFMATERIALS SCREENING SAMPLE SAMPLE REMARRS
(ft) (ft) . . . . NUMBER NUMBER NUMBER
a b e d e f

-- 0-6.5FEET
SANDY GRAVEL; gavel65%, sand (med to

coarse) 35%, silt <2%;10YR 6/1 gray, dry;

-- poorly sorted; gravels rounded to

1 -- subrounded,sandsangulartosubangular,

-- 70%basal; 30% others; no reaction to acid.

°- 1.5 feet: Sheet of 118 in. rubber approx. 3x4 ft.

misc. #8 rebar lengths, fragments of 1/4-12

-- in. dia. steel cable, metal flashing,

2 -- plasterboard, and wood. HRf06El1 Screening sample

- r 2 feet: Flat lying piece of approx. 1116 in. thick Possible GPR target.

-- by 2 foot square sheet metal. Flar lying

-- relative to the ground surface.

3 -

4 - - 4-6.5 feet: Wood debris mixed with rufuse

-- previouslydescrnbed.

-- HRED602.1 Screening sample

5 -- HRIA603 ; Asbestos sample

. -- BCi0ZB3 :: Chemical sample

6 -- 6 feetc Scattered fires.

PROIECI HOLBNO.
FORM

MRB nrNs9 55 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #6
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.. ^ . ^ . HOLENO.

HTW DRILLING LOG TRENCH #6

PROIP.CI' INSpECIriR SEEET 2

1100-EM-1 O.U. - HORN RAPIDS'LANDFtLL J. A. MCBANE OF 2
. . .. . . . . FffLD GEOl'ECX ANALYITCAL

EI.EV. DEPTH DESCRIPIIONOFMATERIAIS^
^

SCRE.PNING SAMFLE SAMPLE REMARRS

(ft) (ft) . ^ .. . . . " . N[A.iBER NC7MBER NUAffiER. . . ^
a b

6 -- SOILasabove,debrisasabove.

^^. -- 6.5 feet: Su ect asbestos, medical waste ;^HRIA604 .::: ^^^ fssbestoi sam Ie

^ ^-- Trench terminated at 6.5 feet due to unknown

7 -- hazards associated with medical debris:

. ^ -- Approx. 30-40 medical vials containing a

^milky-white liquid plus one plastic IV bag . .

^ . -- . were uncovered All samples collected were

-- ^ placed within an ice chest and reburied in

. ,--^ the trench. . . . ^ . ... . . . . . . . .

^ ^ -- HIfL90pD ;^-. Sampleobtainedand^^^

. -- ^ subsequentlyreburied.

^ -- ^ EOOZB&" ;i- Chemical sample was

reburiedandsample ^.. .. -

-- ^ numberwasreusedfor

-- ^ next trench.

-- APprox.20cubicyardsexcavated. ^ . ^ . . . . . , .

^ -- Approx. Landfill Composition: ^ .

.^ -- soil -95% .. . . .. . . . . .

-- debris - 5%

PROJECT HOLENUDffiER

. . . FORM . . ^ ^ ..

MRK nirrav. 55-2 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #6

A-46



.. ^r

^,a"

HOLENO.

HTW DRILLING LOG TRENCH #7

1.COMFANYNAME 2.DRRIdNGSUBCONTRACTOR SHEEl' 1

CENPW WESTWGHOUSE-HANFORD CO. oF 1

3.PROJECf 4:LOC4TION

i100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL

S.NAMEOFDRILLER 6.MANUFACTGRER'SDESIGNATIONOFDRII.L

C. LARSON I M. FOSS CASE #780 BACKHOE / FMC BACKHOE
7.sI2ESANDTYPFSOF SAMPLED WITH SPOON FROM s.HOLELOCnTION

DRB.LINGANDSAbffLING BACKHOE BUCKET N373,863.83, E1,944,461.70

EQUIPMENT 9. SURFACE ELEVATION

N/A
1L1.DATESTARTED 1LDATECOMPLETFD

17SEPT1991 17OCT1991
12.OVERBt7RDEN THICKNESS 15.DEP1H GROUNDWATER ENCOUNTERED

N/A N/A

13. DEPTHDRBZED INTO ROCK it DEPTH TO WATER(EI.APSED TIMEAFfER DRII.LING

N/A N/A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASURflM[ENTS

6.0 FEET N/A

18. GEOTECFSIICAL SAMPLES DIS'NRBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 0 N/A
20.SAMPLESFORCHEMICAL `1OC MEfALS OTHER OTHER OTfDrR 21.TOTALCORERECOVFRY

ANALYSIS SCREENING . . .

1 0 3 N/A %
22DISPOSPIIONOFHOLE EACKFIILFD -MONITOR.WELI OTHER 73.INSPECTOR

17 OCT 199 V. M. JOHNSON, WHC J. A. MCBANE, CENPW
^f . FIELD GEOTECH ANALYITCAL

ELEV. DEPTH DESCRIFIIONOFMA'rFarnrc SCREENING SAMPLE SAMPLE REMARSS

(ft) (Ic) NUMBER NUMBER NUMBER

a b s d e

-- 0-6FEET .

-- SANDY GRAVHL• sand 52%, gravel 43%,

-- silt 5%; 10YR 62light brownish gray, dry;

-- poorly to very poorly sorted; sand subangular,

1 -- gravel subrounded to rounded; 60% mafics,

-- 40% felsics (gravel); no reaction to acid.

-- Debris consists of intermixed glass bottles,

black tile, metal flashing strips, plasterboard

2 -- fragments, roofing paper, crushed culverts, HRI0701 Screening - negative

-- rebar, and rotten building timbers. Crushed culverts and

flashing strips likely

-- GPRtargets.

3 - SOILand debris uniform throughout HRL0702 Screening - negative

excavation.

4

-°
Chemical sample

5 - HRL0703 Saeening - negative

-- Approx. 50 cubic yards excavated.

-- Approx. Landfill Composition:

-- soil - 85%

-- debris - 15%

6 -- ----------------------------- --------- -------- ------- - -- -
PROlECT.

FORM

MRK nmr89 55 1100-EM-1 HORN RAPIDS tANDFILL

HOLENO.

TRENCH #7
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HOLE NO.

HTW DRILLING LOG TRENCH #8

1.COMPAA'YNAME 2DRIId.INGSUECONTRACIOR sHEEI 1

CENPW WESTINGHOUSE-HANFORD CO, oF 1
3.PROlECr 4.LOCATION

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL
5. NAME OF DRR.LER 6. MANUFACiVRER'S DESIGNATION OFDRII3.

M. FOSS FMC BACKHOE #HO-17-5669
7.srzESANDTYPFSOF SAMPLED WITH SPOON FROM B.HOLELOCATION

DRII.LINGAND SAhlPL7NG BACKHOE BUCKET N374,127.66, E1,944,223.40
EQDIPAgNI' 9.5IIRFACE ELEVATION

N/A
10.DATESTARTPD 11.DATECOMPLETFD

30 OCT 1991 30 OCT 1991
12OVFREURDENTHIt7CNESS 15.DEFfHGROUDIDWATERENCOUNTERFD

N/A N/A
13 DEPRi DRIId.ID INTO ROCK 1GDEFIH TO WATER/ELAPSED TIME AFTER DRIIZING

N/A N/A
14. TOTAL DEPTH OF HOLE 37.OTHERWATERI.SVELMEASIIRBMENTIS

5.0 FEET N/A
18.GEOTEQHNIICALBAMPLES DISTURBED UNDISTURBED 19.TOTALNUbffiEROFCOREEOXFS

0 0 N/A
20.3A6PLESFORCHEMICAL VOC METALS OYHER O7HER OTHER 2L TOTAL CORERECOVERY

ANALYSIS SCREENING ASBESTOS

1 0 1 1 N/A %
22.DISPOSillONOFHOLE BACRFII.LID MONClOR WELI OTHER 73.INSPECTOR

30 OCT 199 J. A. MCBANE, CENPW
FIELD GEOTECH ANALYII'GSL

ELEV. DEPTH DE3CRIFIiONOFMATERIALS SCREENING SAMPLE SAMPLE REMARKS
(9) (@) NUMBER NUMBER NUMBER
a b e d e t

-- 0-5FEET

-° SANDY GRAVEL• sand 30%, gravel 65%,

-- silt <5%; 10YR 7/1 Hght gray, dry; poorly

-- sorted; sand angular to subangular, gravel

1 -- subrounded to rounded; 60%basalt,

-- 40% ottierr, no reaction to add.

2 -- No debris above 3 feet depth.

3 - 3 feet: A single tire and misa rotten wood

-- debris.

-- HRI0801 Screeaing-negative

°- . HRI0802 Asbestos sample

4 -- 4-5 feet: pieces of electrical wire, short

lengths of 1/4 in. dia. steel cable.

-° BCUZV3 :^ Chemical sample
-- 5 feet: Sheet metal (1/164'x3), suspect ,:>:.......... ::^ Sheet metal possible.

-- asbestos, sponge fragmenu, copper rod. GPR target

5 ° - ---------------------------- --------- ----- --------------

Approx.5cubicyardsexcavated Ii

-- Approx. Landfill Composition:

-- soil - 98%

6 debris - 2%

PROJECT HOLENO.
FORM

MRK 1vN89 55 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #8
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HOLENO.

HTW DRILLING LOG TRENCH #11

1. COMPANY NAME 2.DRII.LINGSUECONTRACfOR SHEEf 1 -

CENPW WESTINGHOUSE-HANFORD CO. OF 1
3.FROIEQI' 4.LOCATION

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL
5. NAME OFDRILI.ER 6.MANUFACIURER'S DESIGNATION OF DRE.L

C. LARSON CASE 780 BACKHOE #HO-62-5531
zSIZESANDTnESQF SAMPLED WITH SPOON FROM 8.HOLELQCATION
DRn.LINGANDSAMscnvG BACKHOE BUCKET N374,985.1 1, E1,944,689.36
EQUIPMflNT 9.SURFACEELEVAIION

N/A
10.DATESTARTFD I1.DATECOMPLEtED

20 SEPT 1991 20 SEPT 1991
12.oVEREtIRDENTHICMESS 15.DEPIHGROt1NDWATERENCOt1NTERID_

N/A N/A
13.DEYTHDRII.LFDINTOROCR 16.DEY'IHTOWATERJE,APSEDTIDSEAFTERDRILLING

N/A N/A
14.TOTALDEYTHOFHOLE 17.OT13ERWATERLEVELB¢A.SUREAfENIS

5.0 FEET N/A
18.GEOTECFAIICALSAhffLES DISTURBED UNDISTURBED 19.TOTALNUMBEROFCOREBOXES

0 0 N/A
20.SA81PLESFORCH19IICAL VOC METALS OTI3F1t OTHER OTHER 2L TOTAL CORE RECOVERY

ANALYSIS

1 N/A %
22.DISPO.SITiONOFHOI.E BACKFILLED MONiTOR. OTHER 23.INSPECIOR

20 SEPT'91 V. M. JOHNSON, WHC
. .. FIELD GEOTECH ANALYifCAL

ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS

(ft) (ft) NUMBER NUMBER NUMBER
a b e d e t'

-- 0-5FEET

-- SANDY GRAVEL• sand 54%, gravel 40%,

-- silt 6%; 10YR 6/2 light brownish gray, dry;

-- moderatelytopooriysorted;gravel

1-- subrounded to rounded; 70% atafics, 30%

-- felsics no reaction to acid.

-- 0-2.5 feet: debris consists of coke bottles,

-- large amount ofwood, cigarette butts, 3-ft.

2 -- pocketoflightgraytoblackash,wire,plas8c

-- bags,andminoramountsofinetaL

-- 2.5-5 feet: Large amount of metal, wood,

-- rebar, and fragments of asphalt.

3

-- . . .

.., ,
.....BWZS5.....;i Chemirat sample

4

5 -- - ---- -------------- -------- ------

-- Approx. 30 cubic yards excavated.

6
FROSECT

FORM

MRK xcrrta9 55 1100-EM-1 HORN RAPIDS LANDFILL

HOLENO.

TRENCH #11
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FIGURES
(continued)
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1.0 Groundwater Levels and Potentiometric Surface Contours

Figures B-i through B-19 show the observed groundwater levels, as measured at the
wells shown, and the approximate potentiometric surfaces for three time periods in 1990 and
for March 1991 through June 1992. The three periods in 1990 were used in the modeling
analysis and represent the high, average, and low water table conditions. January 1990 to
February 1991 monthly potentiometcic surface maps are found in the "Interim Groundwater
Data Summary Report"(WHC by Golder Associates, 1991). Well data is found inTable 2-6,
the IMS data base, and in SPC and 300 Area reports.

The potentiometric surface maps were drawn by hand following the conventional
methods of contouring. Areas without data points were not contoured except in the area
between the North Richland Well Field and the Columbia River. No data points existed in
this area, however, the assumption was made that the river surface typically slopes to the
south (downriver) and the contour lines were approximately evenly spaced between the river
and the known elevations near the well field. Because of the lack of data, however, the
contours east and south of the well field are tentative.

¢0 Figures B-4 through B-19 are listed chronologically by month. The following list
provides the specific days of sampling:

1991:
March 21
Apri124
May 28
June 17
7uly 26
August 16
September 26
October 25
November 25
December 16

1992:

January 13
February 13
March ?
Apri127
May 27
June 22

Figure B-20 shows the water table surface near the North Richland well field after
extended drawdown. This was the worst historical case of pumping without recharge found
for the well field.
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TABLE B-1: LITERATURE SURVEY COMPILATION (1 of 2)

Vadoee Zone

Ave. Precipitetion Water % Retained AnnualReference

Annual Range (em/yr) by CapOarity IofBhetion (ioches/yr) Annual Hvepo4aospiretioo (feches)

IMcumeot Preuio (cm/vr) pWX pgg pm gu9 OLeg aiW I Pe9 (Ak4 Poten tial AgAgf

4.33

Average 16.00 28.00 8.OO 4. 19 0.49
Max

I
16.00 28.00 8.00 4.50 1.97

M MPn
' _

16.00 28.00 8.00 3.94 0.00
fW Std Dev 0.00 0.00 0.00 0.23 0.85

1. So0 Moiebun Tnnepart in Arid Site VWoee Zones

ARH-2983

Oct 1974

2. Arid Site We1er Belauce: HvepotrenspiretionModeOog and Meseuruncnu

PNL5177
September 1984

3. A Study of So7l-Water Potential and Temperature in Hanford Soi4

BNW41712
1973

4. Nehael Groundwater Recherge and Water Balance at the Hanford Site

PNG7215
Iaruary 1990

5. Moisbue and Texlunl Varietious in Unsaturated SoBrlSedbaeuts Near the Hanford Wye Barricade
t^ y

to
PN45377

Op Merch 1985

. p ^ 6. RUFS Work Plan for the 300.FF-S Operable Uok, Hanford Site, Richleod Washio8bn-

i)OPIRL 89-14

Iwe 1990

Kv (em/eec) Kv (cm/sec)

Bulk Sample <2um size

hlgA Im high )sa!
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TABLE B-1: LITERATURE SURVEY COMPILATION (2 of 2)

. RI/FS Wark Plan for the 300-FW1 Operable Unit, Hanford Site, Ricblend Wabiogton

DOEIRL g8-31

Jone1990

Phane I RI Report for the Hanford Site 1100.EM•1 Operable Unit

DOE/RG 900.18

Auguet 1990

. Geology and Ground Water Cbarscterutics of the Haoford Reeervation of the US Atomic Energy Cononimion, Weehington

USGS Pro&eeional Paper 717

1972

8. Geology and Hydrology of We Hanford Site: A Standardized Text for use in WHC Docimenls and Reports

15 Pebruary 1991

1. Urouedwater Qoelity and Flow Chenclerlitice in the Vicinity of Exton Nuclear Company, Inc. Fuel Fabrication Faeility, RiebLod Wubioglon

II1E-82-86

October 1982 . . .

2. Geology and Hydrology of the 300 Ara andVlcieity, Hanford Site. SoWh-Centrd Wobmgtom

WHC-EP-0300
October 1991 . . .. .
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Table B-2: LITERATURE SURVEY COMPILATION - SHEET 1111 of 2)

Unconfined Aquifer
Seepage

Discharge Trnumieeivity (eq a/dey) .. . Hanford Ringold Hydraulic Conductivity (0/d) Hydraulic Cooducevity (fVd)
Reference To Columbu Hanford fm. Bingold fm. (eq ald) flow vela0lty ( ft/ Effeative EffecOve Aiou` Ftow Perpendicular Hanford fm. Ringold fm.
Documeot River(cfhec) (qg )•yy kW- WYlt AY4alg4.I @6E. m)9 I P4Suri4X Pel2itY P9ig ToPtowPethAvereae I jgw m )gy iJty)a

.Richiand WeLL Field

•.il..4.Tt

HH..4b.

^

6

12

Average
Min
Max

2

...a.r...« to mn m ....r...,..

2.0011+05 I .00E+04 1.009+06

2.00E+05 1.008+04 1.00E+06

2.009+05 1.0011+04 1,0011+06

Storage Slug Teet . . . .

Coefficient Hydraulic Conductivity (01d) Pump Test

Hanford fin. Hanford fm. Bin oid fm Hydraulicg .

^

Conductivity (R/d)
w ^..,..^R..,..ti.,^. lwY Ite.4 lwY

i.'u`^ higl!...
:.4..

,.
. . . ' . ' ' .. .

:...t... .., .< . .. .

1 1:

6.03E+03 2.78E+04 1.25E+02 4.8111+03
I,0011+02 1.0011+03 3.0013-03 5.0011+00

I.10E+04 5,0011+04 6.10E+02 I.00E+04

3.02E+03 2.25E+04 2.43E+02 4.35E+03
N

tT

Average
Min

o ^ Max

N Std DBv
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Table B-2: LITERATURE SURVEY COMPILATION - SHEET 11 (2 of 2)

^

n^+ y
m ^
N ^

M N
N

I

. Soil Moieturo Transport in Arid Site Vadoee Zonee

ARH-2983

Oct 1974 ^ ^ . ^ . ^ . . ^ .

AridSite WeterBaleoce: Evepotrampiration Modeling and Meamremmte

PNG5177

Sept®ber 1934..: . . . . . . . . . . . .

I. A Study of Soil-Water Potential and Temperatoro in Hanford Soils

BNWL1712 . . . . . ^
1973 . . .. . . . . . ^ : ^ . .. . . . .

1. Natural Groundwater Recharge and Water Habmce at the Hanford Site .^ ^

PNG7215

. . .. . . ^ .Imusry 1990

i. ^ Moiebue aedTexNrei Varietions in Umamreted So0e7Sedimeafe Near the Hmford Wye Berticade

PNL5377

March 1985 . . . . . . . . . . . . . . . .

i. RUFS Work Plan for the 300-FF-S Operable Unit, HanfordSite, Riehtmd Wuhingmn
DO81RL 89-14 ^ . . . . .

Jme 1990 . . ^ . ^ . . .

I. RiIFS Work Plm for the 300-FF-1 Operable Unit, Hanford Site, Ricbleal Washington
DOB/RL88-31^^ ^ .. . . . . . . . . . .
Jone 1990

1. That I RI Report for the Henford Site 1100-EM-1 Operable Unit

JIOP/RI.90-18 . ^ . .

Auguat 1990 ^
. , . . . . . . .. . . . . .. . . . . . . . . .. . .

1. Geology and Ground Water Chencterirtica of the Hanford Reservation of the US Atomic Energy CommWtoe, Waehioglon . ^ ^

USOS Profeeeiooall Prper 717

1972

10. Geology and Hydrology ofthe Hanford Site: A Standardized Text for use in WHC DoCOmenle and Reports

15 February 1991 ^ ^ .

11. Groundwater Quality and Now Chuaclerirtics in the Vicbdly of Exxon Nualerr Company, Inc. Fuel Fabrication Facility. Richland Washington

H1B-82-86 ^ . . . . . . . ^ .

October 1982

12. Oeology and Hydrology of the 300 Ares and Vicinity, Hanford Site, South-Cmtral Wabiogtnn

WHC-EP-0500 . . .. . . . . . ^ . . . ^ .

October 1991
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Reference

Document

2

4
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^

m ^

F°n 'trJ

0

Average
Min
Max

Std Dev

Table B-3: LITERATURE SURVEY COMPILATION - SHEET III (1 of 2)

M1 Silt Aquitard
VerticaiHydrauiic

Conductivity

(fJday)

high 14tz

1. Soil Moisture Transport in Arid Site Vadose Zones
ARH-2983

Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements
PN45177

September 1984

3. A Study of Soil-Water Potential and Temperature In Hanford SoJe
BNW41712

1973

PNL7215

January 1990

t7

4. Natural Groundwater Recharge and Water Balance at the Hanford Site

O

tJ
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Table B-3: LITERATURE SURVEY COMPILATION - SHEET III (2 of 2)

bd
^

11 °^o ^

0ry W

N

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade

PNI.-5377

March 1985

6. RI/FS Work Planfor the 300-FR5 Operable Unit, Hanford Site, Richlend Washington

DOE/RL 89-14

June 1990

7. RI/FS Work Plan for the 300-FF-1 Operable Unit, Hanford Site, Richlend Washington

DOE/RL 88-31

June 1990

8. Phese I RI Report for the Hanford Site 1100-EM-1 Operable Unit

DOE/RL 90-18

August 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation ofihe US Atomic Energy Commission, Washington

USGS Professional Paper 717

1972

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports

15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Facility, Rich(nnd Washington

JUB-82-86

October 1982

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South-Central Washington

WHC-EP-0500

October 1991

d
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Table B-4: LITERATURE SURVEY COMPILATION - SHEET IV (1 of 2)

Confined Aquifer

Transmissivity Hydraulic Storage
Reference Ringold fm. (sq ft/day) Conductivity (ft/day) Coefficient
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3.00E-01 1.0013-01 1.00E+00
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Average 2.65E+00 3.67EA1 337E+01 5.96E-02
Min 3.00EA1 2.008-04 5.00E-02 2.008-04
Max 5.00E+00 1.00E+00 1.0013+02 2.00E01

Std Dev 2.35E+e11 4.508-e1 4.69E+01 8.18E-02

1. Soil Moisture Transport in Arid Site Vadose Zones
ARH-2983

Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements
PNL5177

September 1984 . . .

3. A Study of Soil-Water Potential and Temperature in Hanford Soile

BNWL-1712

1973
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Table B-4: LITERATURE SURVEY COMPILATION - SHEET IV (2 of 2)

4. Natural Groundwater Recharge and Water Balance at the Hanford Site

PNG7215

January 1990

Cd

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade

PN45377

March 1985

6. RI/FS Work Plan for the 300-FF-5 Operable Unit, Hanford Site, Richtand Washington

DOE/RI. 89-14

June 1990.. .. . . ^ . . . . . .

7. RI/FS WorkPian for the 3Q0-FF-1 Operable Unit, Hanford Site, Richland Washington

iH1E/RL 8B-31

June 1990 ^.. . ... . ^. ^ ^ ^ ^ ^ . ^ . . . . '. . . . . . . . .

8. Phase I RI Report for the Hanford Site 1100-EM-1 Operable Unit

DOE/RL 90-18 . . . . . . .

. August 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Washington

USGS Professional Paper 717

1972 . . .

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use9n WHC Documents and Reports

15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Faciiity, Richland Washington

JUB-82-86

October 1982 . . .

^c1 H

0

N

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South-Central Washington

WHC-EP-0500

October 1991

i

a
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Table B-5: LITERATURE SURVEY COMPILATION - SHEET V (1 of 2)

M3 Silt

Hydraulic Head Difference

Basalt vs. Soil Aquifers Hydraulic

Reference (feet) Conductivity Specific

Document ]Q-- hia (cm/sec) Yield

10 3 53E-07
^ 11___ __ ,, . > ;:.:;

12 2.5 1E-01

2.08E-01

Average 6.77E-07 2.35E-01

Min 3.53E-07 2.08E-01

Max LOOE-06 2.51E-01

Std Dev 3.24E-07 1.90E-02

1. Soil Moisture Transport in Arid Site Vadose Zones

ARH-2983

Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements

PNGS 177
September 1984

M CD
td 3. A Study of Soil-Water Potential and Temperature in Hanford Soils

BNWL-1712

1973

^

vv1
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Table B-5: LITERATURE SURVEY COMPILATION - SHEET V (2 of 2)

4. Natural Groundwater Recharge and Water Balance at the Hanford Site

PNL.7215

January 1990

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade

PNL-5377
March 1985

6. RI/FS Work Plan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington

DOE/RL 89-14

June 1990

7. RI/FS Work Plan for the 300-FF-1 Operable Unit, Hanford Site, Richland Washington

DOE/RL 88-31

bd
June 1990

8. Phase I RI Report for the Hanford Site I100-EM-1 Operable Unit

DOE/RL 90-18

August 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission. Washington

USGS Professional Paper 717

1972

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports

15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Facility, Richland Washington
JUB-82-86

October 1982

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South-Central Washington

WHC-EP-0500

October 1991

O
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d
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Table B-6: LITERATURE SURVEY COMPILATION - SHEET VI (1 of 2)

Upper Basalt Aquifer

Hydraulic Conductivities Specific

Reference Transmissivity (sq ft/day) (ft/day) Storage (ft)

Document ],&W- High Low High j&W HiA

d
r-^

6

7

8
^

10

12

125.00 1300.00

0.01 1000.00

: ..

.. . .. .
:: .: .. :

:

6.00

..... .
<

.: . .... .

.. ..: ....: ...

.. ..... .. . .. .

: .: ,;.:: ::..

. .. . . . .. ... . :

260.00

.... ._.....

. .::

. ... : :. .

1.00E-06 1.00F.08

1.60E+00 2.OOE+02

.

.

Average 62.51 1150.00 8.00&01 1.00E+02

Min 0.01 1000.00 1.00F.06 1.00E-08

Max 125.00 1300.00 1.60E+00 2.OOE+02
Std Dev 62.50 150.00 8.00E-01 1.00E+02

1. Soil Moisture Transport in Arid Site Vadose Zones

ARH-2983

Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements

PNL5177

September 1984

awo o•
3. A Study of Soil-Water Potential and Temperature in Hanford Soils

0 ^ BNWIr1712

1973

d
0

I



4 -1 6

Table B-6: LITERATURE SURVEY COMPILATION - SHEET VI (2 of 2)

4. Natural Groundwater Recharge and Water Balance at the Hanford Site

PNLr7215

January 1990

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade

PNL5377

March 1985

6. RI/FS Work Plan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington

DOE/RL 89-14

June 1990

7. RI/FS Work Plan for the 300-FF-I Operable Unit, Hanford Site, Richland Washington

DOE/RL 88-31

June 1990

4^6 8. Phase I RI Report for the Hanford Site 1 I00-EM-1 Operable Unit

DOE/RL 90-18

August 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Washington

USGS Professional Paper 717

1972

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports

15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Facility, Richland Washington

JUB-82-86

October 1982

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South-Central Washington

^
0

WHC-EP-0500
0-

October 1991

0
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^ / Ĝ PNV^}N^°•-

° RY^= ^'
'

`0PP
. .

906

5'901.^ .
a 7g5.35 Water Level

.^ ^

^ BENTON C'A'^^ OUNDA

-
pp

m

I • ' RQ °^ °
0

AtlC NO1pNIN5tlC 30tl03'J ^ ^ ^

0
V) . . n^• / C ^ _

• . I -

v co°°
_^°

O^ ^

..

O .

. a. ° . : ^ ^ g. ^ . \`

C

. . . ° .^ ^ ° • .

%

. . .

^ . v ®

BSII08 ^ TSIIOH
. .^

^ ^ 1 ^

.

^

• -.

x- i

US

^...

G°VEPNNENT

. .

. .

^^^^ - - ^

.

- ^ ^ _ .

.

I ^

M ^^^ I Nj vu°^euq ua
1

- '

j^ I ^^Ov ^^ '

9

4

• o ^^^

PNO COPPOPPTE WNOHP

'
^

^ ^^\\. ' <^^_1^...

, .

. ^ov..^ . . f0. °m^ ..a . d
11 . .

/
kada oa s^aoM ma 4^1=

. . .... ... _ ....

/
/ ..

^-----
_ ... _. _. iroNi aaar.

•^ __
__

^ .

. - _^ ___._
^

q

LL- 11
o^

G!v O . .. ,o. ^ . ^I . . . . . . . ., ^ Z . ^ . .
a

YlES

%

Groundwater Potentiometric Surface

^

for the Unconfined Aquifer-April 92
^. . .. , . . . . Fig B-17

B-47/48



DOE/RL-92-67

^

'Zr

cl^

t_EGEND

--' '^/^-

/ l ^/ :^ R\VER.

Water Level Contour Lines

/ .

^O^

Q*)L . ., .

,;eN:G ' ^

/^

-
Y^^=^^"

. ^. .. .. . .

'9UL
^?

.,

• 7g5.95 Water Level
BENiGN LO BOUNDAR

R
0

Atlll NGy9NIN5bN 3Gtl03G

• o^°
•

O R

°

• • ^ B @ e^• e • ^

°`

°® °
•r ^'

®
m ^

B

••
o ^9^'01

® J
.. e \

-
.

°
e. ;

E°o
° ®

.r

GOVERN
♦•1

R O
^

GGGp a
y ^ R

110
OI N PICHLPNO OPPoPAiE POONGPPY \(

'Ir^
PN

^, ' M m Aavoi oa sMo m V80 4NVH 4-_-_
lWtly d33P

°
• !^^ 090 . • 1] ^

O,Ooi•^
o

hs

LL
z 5 ^o o^^^ p

-WM!U- z
4 ^ • '=

YlES

0 11 %S Y4

qroundwater Potentiometric Surface

^

for the Unconfined Aqu'rfer-May 92

^^ ^ . . . . ^ ^ . . . ... ^, . ^ . Fg.9-78

B-49/50



DOE/RL-92-67

LEGEND

. . ^ . /// /'"^F\VER
.'-'-

/
x Mg\A

B9UNUP0.Y

J\ ^^^ 69 - RY^_- N pN0
^}'^ BENT9N BOUNDA

-- ^' n----'- - ' Rp ^ h

^ • ^

Water Level Contour Lines

^^_[ . . • 705.35 Water Level

M"11' U,9t)6
6L-E919NIH6VC 39yp39

^•^ ® N

0

•-^ • • r^ ^^ . . 1^ ^. °° °^ ^
a

j
_ -.^ - -.- . ...ac

a:1. ... . - ^ Ogo

. y ^II. .. . / ^ . AWN

lItltll d33C •

. . // j . ^ . .. .. .^^R\_ ^
VY .\

a ^ •

.. . .. . . ...
^ ^

,^

^

i/ `^
81^^

s-
90vEPNME

NLNN9 CORPOFRTE
-1

BUN9ARY - ^\\\ L - '^ v ^^
^10^ . . U \\ . . ^ .

S ;^ s \ \ `
Aavo oa^ SNao M ^lad^^ ^ ^

II \

^.

I^...
. . .

^ . \ ^

.

^j +\

/

/

^^^//

-•f- z

^6
0 V. V. 3:

Groundwater Potentiometric Surface
fpr the Unconfined Aquifer-June 92

Flg. e-09

B-51/52



DOE/RL-92-67

^

^

M4

w^^a

Approximate location

^

HXPLANATIO

Water-table contours
Dashed where aPPre'ri'+aate. Contour

on water table 1 foot; depression

interval 5 and 10leet; datum

sea ieuel

a,
23P2

Observation we

r26C2

Pumped well

I

0

^ w

0

/

N

(added 3/1993)

M
m

m

c
a

^

I.^.'

c

^
1 t A

r >
^

.

o,.

OW W
c r o '

O

f0 m

mi o^

340

/! e
^ ^ rn

!! / ^n
o,

/ m
i

4

Figure B-20. Richiand Well Field, 1952

From Geological Survey Water-Supply Paper 1594-C, Artif
j

APRIL 30,1952 (BEFORE THE BEGINNING OF A 7-MONTH RECHARGE
PERIOD)

se from General Electric Co., Hanford
omic Productions Operations, 1951 B-53



DOE/RL-92-67

This page left intentionally blank.

^

B-54



DOE/RL-92-67

APPENDIX C

STRATIGRAPffiC MAPS FOR USE IN
GROUNDWATER MODEL DEVELOPMENT

?N7

Yna" ,

wi.;rmc



DOE/RL-92-67

This page left intentionally blank.

C+



DOE/RL-92-67

APPENDIX C CONTENTS

INTRODUCTION ........................................... C-1

TABLE

Table C-1 Stratigraphic Data Compilation for 1100 Area Groundwater Model ... C-2

FIGURES

Figure C-1 Hanford fm./Bingold fm. Contact Elevations . . . . . . . . . . . . . . . . . . C-7
Figure C-2 Top of Silt Elevations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-il
Figure C-3 Contours on Top of Volcanic Ash . . . . . . . . . . . . . . . . . , . . . . . . C-15

cD Figure C-4 Isopach Map of Volcanic Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . C-16
Figure C-5 Bottom of Silt Elevations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-19
Figure C-6 Isopach Map of Silt Horizon .. ......................... C-23

^"`a Figure C-7 Top of Basal Ringold Silt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-27
^.,

•,^_

C-i



DOE/RL-92-67

V4

^AIhYF^

nm.g;
u K6

This page left intentionally blank.



DOE/RL-92-67

Stratigraphic Maps for Use in
Groundwater Model Development

INTRODUCTION

This appendix contains seven maps depicting the subsurface geology beneath the

1100-EM-1 Operable Unit Groundwater Modeling Area. All maps were developed from

exploratory borings advanced within the 1100 Area Operable Unit, the 300-FF-5 Operable

Unit, on property owned by Siemen's Power Corporation, and miscellaneous water well

borings on private property south of the study area. Documents regarding past geologic

studies within and adjacent to the 1100 Area were also consulted.

Boring logs were compiled to produce six geologic cross-sections through the 1100-

IIVI-1 Operable Unit. Two of the six extended north-south for the entire length of the

operable unit, and four extended roughly east-west to encounter both the eastern and western

C"I limits of the area. The cross sections were applied in the interpretation of geologic data

C,;, which ultimately went into map development. Some borings listed as used in developing the

maps are outside the mapping area and are, therefore, not to be found on the completed
product. These points outside the map area were used to develop trends for the contour lines

,-^ as they approached map boundaries or left the map area.

All following geologic maps should be used with the realization that they were

compiled from very scattered data points. Approximately 70 percent of the borings (chiefly

those located outside the 1100 Area in the residential tracts to the east and south along the

Columbia River, and on agricultural lands to the west) were logged by drillers untrained in

the geologic classification of soil and rock materials. Many of these classifications were
modified during data interpretation to more closely match nearby borings classified by

trained geologists. Often, even in borings logged by geologists, depths of significant changes

in material were reported to the nearest 5 feet. Geologist logs were modified in some cases

to better match formational boundaries identified in adjacent geologist-logged borings. Also,

due to the highly complex depositional history of this area, soil horizons were very difficult

to reliably project from one boring to the next. Very few laterally continuous soil units were

recognizable. Borings are generally clustered throughout the study area into widely separated

groups. Between the clusters exist a few isolated borings, at best. Distances separating the

boring clusters, and between isolated wells, range from many hundreds to many thousands of

feet. The wider the gaps, the greater the uncertainties in the geologic interpretation.

C-1
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TABLE C-1. STRATIGRAPHIC DATA COMPILATION FOR 1100 AREA GROUNDWATER MODEL
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TABLE C-1. STRATIGRAPHIC DATA COMPILATION FOR 1100 AREA GROUNDWATER MODEL

Top of Hanford/Rinpold fm Top of Rinpold Upper Top of Rinyold Lower
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2. Well Location columns may include miacellaneoua notea when location coordinates are not available.
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Figure C-1. Hanford fm./Ringold fm. Contact Elevations

Contours along the Hanford fm./Ringold fm. contact were based on data from
subsurface borings advanced in the 1100-EM-1 Operable Unit, the 300-FF-5 Operable Unit,
and during the summer of 1991 on property owned by Siemens Power Corporation.
Elevation data is lacking to the west of the 345-foot contour interval due to a complete
absence of subsurface explorations. Uncertainties exist in the eastern portion of the map area
in the region bounded by Stevens Drive extending to just west of the western bank of the
Columbia River because of poor quality drilling logs.

Elevations shown for the Hanford/Ringold contact in table C-1 and in the boring logs
for wells MW-11 and MW-21 were adjusted to better match surrounding wells. The contact
elevation in MW-11 was adjusted from 345.69 ft to 355.69 ft and in MW-21 from 345.95 ft
to 359.95 ft.

Data points used for developing the contour plot were obtained from the following
^ borings:
^., .

1100-EM-1 300-FF-5 SIIIVIENS POWER CORPORATION
MW-2 1C GM-1
MW-6 7C GM-2
MW-7 399-4-5 GM-3
MW-7A 399-4-7 GM-4
MW-8 399-4-8 GM-5
MW-8A 399-5-1 GM-6
MW-9 399-5-2 GM-7
MW-10 GM-8
MW-11 GM-9
MW-12 GM-11
MW-13 GM-12
MW-14
MW-15
MW-17

MW-18
MW-19
MW-20
MW'21
MW-22
699-S27-E14
699-S30-15C

C-5
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Figure C-2. Top of Silt Elevations

Contours along the top of the silt aquitard located beneath the groundwater modeling
area were based on data from subsurface borings advanced in the 1100-EM-1 Operable Unit,
the 300-FF-5 Operable Unit, and during the summer of 1991 on property owned by Siemens
Power Corporation. Elevation data is lacking to the west of the final solid 335-foot contour
interval due to a complete absence of subsurface explorations. The fmal western 335-foot
contour line is based on the assumption that the top of silt decreased in elevation from a high
in the vicinity of the Siemens Power Corporation complex, to a broad low, and will
thereafter continue a gradual rise westward. The eastern portion of the map area, adjacent to
the Columbia River, has areas lacking the silt horizon.

The contoured silt horizon is fairly continuous in a north-south orientation throughout
the 1100-EM-1 Operable Unit. Discontinuities become conspicuous toward the eastern
boundary of the area; adjacent to the Columbia River. This horizon corresponds to the "B"
silt as mapped in the 300-FF-5 Operable Unit project. The "A" silt horizon of the 300-FF-5

C) project is the first silt unit encountered by borings along the Columbia in areas devoid of the

,,. "B" unit.

-A^ Data points used for developing the contour plot of the top of silt were obtained from
the following borings:

+"^ 1100-EM-1 300-FF-5 SIEMENS POWER CORPORATION
MW-2 7C GM-2
MW-6 399-4-5 GM-11
MW-7 399-4-7

r. , MW-9 399-4-8
MW-19 399-5-2

- MW-21

699-S27-E14
699-S29-E12

-"' 699-S30-E15C
699-S30-E14
699-S31-E13
699-S36-E12A
699-S36-E12B
699-S36-E13B

C-9
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Figure C-3. Contours on Top of Volcanic Ash
Figure C-4. Isopach Map of Volcanic Ash

Contours on the top and mapped thicknesses of the volcanic ash deposit noted in the
Horn Rapids Landfill area were based on data from subsurface borings advanced in the 1100-
EM-1 Operable Unit. The ash is theorized to be a water lain deposit within an eroded low
on the top of the upper silt unit of the middle Ringold Formation (see paragraph 2.2.2.2).
Contours on the top of the deposit are fairly certain, based on the number of subsurface
borings that intercepted the ash surface. The thickness of the deposit is less certain, based
on data from only a single boring that fully penetrated the unit. The outer limits of the ash
deposit were estimated. Figures C-3 and C-4 include a zero-line that was arbitrarily placed
between wells which intercepted an ash and those which did not.

Data points used for developing the contour plot and isopach map were obtained from
the following borings:

^17 1100-IIbl-i
MW-i0
MW-12
MW-14
MR'-15
MW-20
MW-21*

rwd'1r MW-22

<^*

.^.,,

cr-

* Boring fully penetrated the ash deposit.

C-13
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Figure C-5. Bottom of Silt Elevations

Contours on the bottom of the silt unit were based on data from subsurface borings
advanced in the 1100-EM-1 Operable Unit and the 300-FF-5 Operable Unit. Elevation data
is lacking to the west of the 300-foot contour due to an absence of subsurface explorations.

Uncertainties exist throughout the map area because of sparse data. Few borings penetrated
the entire thickness of this silt deposit.

Data points used for developing the contour plot were obtained from the following
borings:

M

1*1;°

.^,

^

1100-EM-1 300-FF-5
lvlw-9 7C
MW-21 399-4-8
699-S27-E14 399-5-2
699-S29-E12
699-S31-E13
699-S32-E13B
699-S36-E12A
699-S36-E12B
699-S36-E13B

C-17
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Figure C-6. Isopach Map of Silt Horizon

The isopach map delineating the thickness of the silt unit was developed directly from
the contour maps containing the top and bottom elevations of the silt unit. The zero
thickness isopleth along the eastern edge of the map area indicates the silt does not occur east

of the line. Silt unit "A," using nomenclature from the 300-FF-5 project, is the first silt

layer encountered by subsurface borings advanced east of the zero line. The area south and

west of the Siemens Power Corporation complex is lacking reliable subsurface data with

which to infer the thickness of the silt unit. Contour lines drawn in this vicinity on both the

top of silt and bottom of silt maps are too unreliable, again due to the lack of data, to

develop isopleths for the silt.
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Figure C-7. Top of Basal Ringold Silt

Contours on the top of the basal Ringold silt deposit were derived exclusively from
the Westinghouse-Hanford Company document "Geologic Summary of the 300 Area -
Hanford Site, South-Central Washington" (K.A. Lindsey and S. Consort, authors).
Elevations away from the data points are highly speculative due to the lack of deep,
subsurface borings within this area. Deep borings located to the south are too far removed
to be reliably projected. No data is available for the western portion of the groundwater
modeling area. It is not reasonable to assume that the surface elevation of the lower silt unit
continues to drop in this direction. Because of the high probability of some sort of
undetermined structure in the silt surface toward the west, no attempt was made to extend the
surface contours in this direction.

Data points used for developing the contour plot were obtained from the following
borings:

1100-EM-1 300-FF-5
699-S27-E14 399-3-3
699-S30-E14 399-4-5
699-S30-EI5C 399-4-7

399-4-2
1C
7C

fT%
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1.0 DISCUSSION OF PHASE II SOIL SAMPLIN'G ANALYTICAL RESULTS

Analytical results of the Phase II Remedial Investigation soil sampling performed at
Horn Rapids Landfill (HRL) and the Ephemeral Pool are shown in table D-1. Analytical
methods from the Environmental Protection Agency (EPA) Contract Laboratory Program

(CLP) Statement of Work for Inorganic Analysis EPA ILM02.0 (EPA, 1991a) were used to
detect inorganic contaminants fromthe CLP target analyte list (TAL). Methods from EPA
CLP Statement of Work for Organic Analysis EPA OLM01.1 (EPA, 1991b) were used to
detect organic, pesticide, and polychlorinated biphenyl (PCB) contaminants from the CLP

target compound list (TCL). Inorganic analyses for sample delivery groups (SDG)
Westinghouse Hanford Company (WHC) 27 and WHC 28, and all of SDG WHC 29 were
validated by the Office of Sample Management using Westinghouse Sample Management
Administration Manual WHC-CM-5-3 (WHC, 1990). The remaining analyseswere validated
by the U.S. Army Corps of Engineers using EPA Functional Guidelines for Evaluating
Inorganic and Organic Analyses.

IV During the trenching activities at HRL, 26 samples (all at depths greater than or equal

Lv to 4 feet) were taken from seven locations. Soil samples shown in table D-1, taken from the
trenches, are TP-1, TP-3A, TP-3B, TP-4(5, TP-7, TP-8, and TP-11. All samples from the

RC trenches except TP-1 were analyzed for TAL inorganic contaminants, TCL organic
contaminants, and TCL pesticides and PCB's. The two samples from TP-1 were analyzed
for TCL organics and TCL pesticides and PCB's.

Two samples of material taken from the HRL trenches were sent to U.S. Army Corps
of Engineers, North Pacific Division Laboratory in Troutdale, Oregon. The nature of these
samples, including field screening methods are presented in paragraph 3.7.4.2.6.

For sample locations B4-1 and B5-1 to B5-3, soil samples that were taken from 0 to
1 foot were analyzed for TAL and TCL contaminants. Samples from these locations that
were taken from 1 to 2 feet were analyzed for all TAL and TCL contaminants except
pesticides and PCB's. Samples were validated by U.S. Army Corps of Engineers using EPA

tv- Functional Guidelines.

Nineteen soil samples were taken at various depths (from 0 to 2 feet) from locations
PCB-1 to PCB-4 and PCB-1A to PCB-4A. These samples were analyzed for TCL pesticides
and PCB's. Samples were validated by U.S. Army Corps of Engineers using EPA
Functional Guidelines.

At the Ephemeral Pool, seven surface samples were taken from the locations El to
E6. Analysis was performed for TCL pesticides and PCB's at this site.

D-1
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2.0 LABORATORY AND VALIDATION'QUALIFIF;R DEFINITIONS (FOR
REFERENCE TO TABLE D-1)

D - The compound was identified in an analysis at a secondary dilution factor.

J - The analyte was analyzed for and was positively identified, but the associated numerical
value may not be consistent with the amount actually present in the environmental sample.
The associated numerical value is an estimated quantity.

A subscript may be appended to J indicating which of the following quality control
(QC) criteria were not met:

1 - Blank contamination: indicates possible high bias and/or false positives.

2 - Calibration range exceeded: indicates possible low bias.

3 - Holding times not met: indicates low bias for most analytes with the exception of
common laboratory contaminants and chlorinated ethenes.

4 - Other QC outside control limits: bias not readily determined.

N - The analysis indicates that an analyte is present and there are strong indications that the
identity is correct.

NJ - The analysis indicates that the analyte is tentatively identified andtheassociated^
numerical value may not be consistent with the amountactually present in the sample.

A subscript may be appended to NJ indicating which of the followingsituations apply:

1 - DDT/Endrin breakdown evident.
ILn "L
rr.^. . . . . .

2 - Interference from other sample components.

3 - Non-TCL compounds.

4 - A confumation analysis was missing or QC criteria were not met for the

confirmation analysis.

R - The data are unusable for all purposes. The analyte was analyzed for, but the presence

or absence of the analyte has not been verified.
U - The analyte was analyzed for, and is not present above, the level of the associated

sample quantitation limit.

UJ - The analyte was analyzed for, and was not present above, the level of the associated

value. The associated numerical value may not accurately or precisely represent the

concentration necessary to detect the analyte in this sample.

D-2
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X - Additional flags defined separately, consult case naniafive.

3.0

EPA, 1991a, Contract Laboratory Program Statement of Work for Inorganic Analysis, EPA
ILMO2.0.

EPA, 1991b, Contract Laboratory Program Statement of Workfor Organic Analysis, EPA
OLMOl.l.

Westinghouse Hanford Company,.1990, Westinghouse Sample Management Administration
Manuad WHGCM-5-3.
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

Cy

Aro ^

°

SDG (WHC) 23 28

Sample No BOOZ59 BOOZT3 BOOZT4 BOOZT7 BOOZTB BOOZT9 BOOZVO
Sample Location TP-11 TP-313 TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth 4 7-7.5 7-7.5 5 10 19 21-22

INORGANICS

Aluminum 178001 5760 J 4900 5460 J 4770 J 7060 J 3820 J
Antimony 10.5UN 5.2 R 5.1R 5.2R 5.2 R 7.9 R 5.1R
Arsenic 4.1 0.21 R 0.2 R 0.21 R 0.21 R 0.21 R I R
Barium 511 * 72.5 57.9 70.6 65.6 72.1 29.2 R
Beryllium 0.23 U 0.21 R 0.2 R 0.21 R 0.21 R 0.21 R 0.2 R

Cadmium .2.4 0.62 R 0.61 R 0.63 R 0.62 R 0.76 R 0.61 R
Calcium 44800 6270 5770 6170 5960 5340 13900
Chromium .85.7 EN 4.9 J 4.3 J 3.7 J 9.9 J 102 J 8 J
Cobalt 18.9 16.2 16.2 14.8 11.5 13.3 2.9 R
Copper 1280 * 17.1 14.5 16.9 39.4 57.2 6.2
Cyanide 2.8 U 2.6U 2.5U 2.6U 2.6 U 2.7U 2.5U
Iron 31900 * 29300 J 29700 J . 25500 J 23700 J 23400 J 7390 J
Lead 854 * 2.1 2.2 S 2.2 S 9.8 13 2.4

Magnesium 7640 5050 4700 4100 3760 4040 3130
Manganese 501 414 J 337 J 317 J 262 J 287 J 97.1 J
Mercury 0.11U 0.1U 0.1U 0.1U 0.1U 0.11U 0.1R

Molybdenum NA NR NR NR . NR NR NR
Nickel 31.6 * 15.4 8.5 7 R 9.2 81.8 8.2
Potassium 3820 706 R 501 R 630 R 659 R 959 R 901 R
Selenium 0.23 UW 0.21 R 0.2 R 0.21 R 0.21 R 0.21 R 0.2 R

Silver 1.1 U 0.62 R 0.61 R 0.63 R 0.62 R 0.64 R 0.61 R
Sodium 2360 494 R 413 R 511 R 402 R 433 R 125 R

Thallium 0.24 B 0.21 R 0.2 R 0.21 R 0.21 R 0.21 R 0.2 R
Titanium NA 2870 J 3180 J 2860 J 1950 J 1930 J 244 J
Vanadium 49.7 77.1 84.9 69.8 53.2 52.2 9.8 R
Zinc 3160 * 50.1 49.9 50 52.6 115 14.1
Zirconium NA 28 28.6 27.9 26.1 22 2.2 R

h
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SDG (WHC) 23 28

Sample No BOOZ59 BOOZT3 BOOZT4 BOOZT7 BOOZT8 BOOZT9 BOOZVO

Sample Location TP-11 TP-3B TP-3B TP-3A TP-3A TP-3A TP-3A

Sample Depth 4 7-7.5 7-7.5 5 10 19 21-22

VOLATILE ORGANICS

Methylene Chloride 6 U 5 U 5 U 5 U 5 U 5 U 5 U

Acetone 26 B 10 U 10 U 1 1 U 7 J H U 10 U

2-Butanone l i U 10 U 10 U H U 11 U 11 U 10 U

Benzene 6 U 0.3 J 5 U 5 U 5 U 5 U 5 U

Tetrachloroethene 4 J 5 U 5 U 5 U 5 U 5 U 5 U

Toluene 6 U 5 U 5 U 5 U 5 U 5 U 5 U

SEMI VOLATILE ORG

Benzoic Acid 160 BJ NA NA NA NA NA NA

BEHP 100 BJ 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

Pyrene 750 U 270 J 1400 U 1400 U 1400 U 220 J 1300 .U

1,2,4-Trichlorobenzene

Acenaphthene

750

750

U

U

230

180

J

J

1400

1400

U

U

1400

1400

U

U

1400

1400

U

U

1400

320

U

J

1300

1300

U

U

Phenol 750 U 1400 U 1400 U 1400 U 1400 U 330 J 1300 U

2-Chlorophenol 750 U 1400 U 1400 U 1400 U 1400 U 240 J 1300 ,U

Di-n-Octylphthlalate 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

2-Methylnaphthalene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

Naphthalene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

Pentachlorophenol 3600 U 6700 U 6700 U 6700 U 6800 U 6800 U 6500. U

Di-n-Butyl 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

Fluoranthrene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

Phenanthrene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

Anthracene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

Benzo(a)anthracene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

Chrysene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

2,6-Dinitrotoluene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1 300 U

^
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

^

SDG(WHC) 23 28

Sample No BOOZ59 BOOZT3 BOOZT4 BOOZT7 BOOZT8 BOOZT9 BOOZVO
Sample Location TP-11 TR3B TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth 4 7-7.5 7-7.5 5 10 19 21-22
PEST/PCB's

Dieldrin 3.9JX 17U 16U 17U 17U 17U 16U
Aroclor1248 90 U 83 U 82 U 84 U 85 U 85 U 85 U
Aroclor 1254 94 J 170 U 160 U 170 U 17 J 48 J 160 U
Aroclor1260 180 U 170 U 160 U 170 U 170 U 170 U 160 U
Endrin - 6.7JX 17U 16U 17U 17U 7.2J 16U
Aldrin 1J 8.3 U 8.2 U 8.4U 8.5 U 0.96J 8.2 U
4,4'-DDD 18U 17U 16U 17U 17U 17U 16 U
Alpha Chlordane 90 U 83 U 82 U 84 U 1.3 J 85 U 82 U
Beta-BHC 9U 8.3U 8.2U 8.4U 8.5U 8,5U 8.2U
Gamma Chlordane 90 U 83 U 82 U 84 U 85 U 85 U 82 U
4,4=DDE 18 U 17 U 16 U .17 U 17 U 17 U 16 U
EndosulfanSulfate 18 U 17 U 16 U 17 U 17 U .17 U .16 U
Endrin Ketone 18 U 17 U 16 U .17 U 17 U 17 U 16 U
Methoxychlor 90 U 83 U 82 U 84 U 85 U 85 U 82 U
4,4'-DDT 18U 17U 16U 17U 17U 17U 16U
EndosulfanlI 18 U 17 U 16 U 17 U 17 U 17 U 16 U
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SDG (WHC) 28 29 27 23 30 _

Sample No BOOZVI BOOZV2 BOOZV3 BOOZT2 BOOZTO BOOZTI BOOZX4

Sample Location TP-4/5 TP-4/5 TP-8 TP-7 TP-1 TP-I B5-1

Sample Depth 5 12 5 5 5 9 S

INORGANICS

Aluminum 4700 J 5750 J 12600 8390 NA NA NA

Antimony 5.2 R 5.2 R 7.3 UN 11.3 J NA NA NA

Arsenic 0.21 R 0.21 R 0.74 JN 2.9 J NA NA NA

Barium 68.4 72.2 144 90.7 NA NA NA

Beryllium 0.21 R 0.21 R 0.55 N 0.23 U NA NA NA

Cadmium 0.62 R 1 R 0:88 U 0.64 U NA NA NA

Calcium 5540 5610 11600 11000 NA NA NA

Chromium 3.2 J 133 J 19.8 J 9.8 NA NA NA

Cobalt 12.7 14.2 15.8 4.5 J NA NA NA

Copper 13.5 25.3 523 9.9 NA NA NA

Cyanide 2.6 U 2.6 U 3.7 U 2.7 U NA NA NA ^

Iron 23400 J 22500 J 32700 7950 NA NA NA

Lead 2.5 43.4 18.1 J 19.4 J NA NA NA

Magnesium 3790 3120 6390 1730 NA NA NA

Manganese 264 J 266 J 485 125 NA NA NA

Mercury 0.1 U 0.1 U 1.15 U 0.11 U NA NA NA

Molybdenum NR NR NR 0.42 U NA NA NA

Nickel 5.9 R 71.6 14 57.3 NA NA NA

Potassium 613 R 567 R 1970 1270 NA NA NA

Selenium 0.21 R 0.21 R 0.29 U 0.21 UJ NA NA NA

Silver 0.62 R 0.63 R 1.3 J 0.64 U NA NA NA

Sodium 386 R 340 R 811 J 1240 NA NA NA

Thallium 0.21 R 0.21 R 0.31 J 0.21 U NA NA NA

Titanium 2350 J 2180 J NA 244 J NA NA NA

Vanadium 63.6 59 85 45.1 NA NA NA

Zinc 41.6 239 103 34.4 NA NA NA

Zirconium 26.4 20.8 NA 1 1.7 NA NA NA

7
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

oo

SDG (WHC) 28 29 27 23 30
Sample No BOOZVI BOOZV2 BOOZV3 BOOZT2 BOOZTO BOOZTI BOOZX4
Sample Location TP-4/5 TP-4/5 TP-8 TP-7 TP-1 TP- 1 B5-1
Sample Depth 5 12 5 5 5 9 S
VOLATILE ORGANICS

Methylene Chloride 5 U 6 U 5 U 5 U 5 U 5 U NA
Acetone 11 U 12 U 10 U 11 U 1113 11 U NA
2-Butanone 11 U 12 U IOU 11 U IOU 11 U NA
Benzene 5U 6U 5U 5U 5U 5U NA
Tetrachioroethene 5 U 6U 5 U 5 U 5 U 5 U NA
Toluene 5U 6U 5U 5U 5U 5U NA

SEMI VOLATILE ORG

Benzoic Acid NA NA 6500 U 1800 U 3300 U NA NA
BEHP 92 J i 76 J 110 J 360 U 670 U 220 J NA

Pyrene 210 J i1600 U 240 J 130 J 670 U 79 J NA
1,2,4-Trichlorobenzene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Acenaphthene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Phenol 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
2-Chlorophenol 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Di-n-Octylphthlalate 270 BJ 1600 U 1300 U 360 U 670 U 710 U NA
2-Methylnaphthalene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Naphthalene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Pentachlorophenol 6900 U 8000 U 6500 U 1800 U 3300 U 3400 U NA
Di-n-Butyl 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Fluoranthrene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Phenanthrene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Anthracene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Benzo(a)anthracene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Chrysene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
2,6-Dinitrotoluene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
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SDG (WHC) 28 29 27 23 30

SampleNo BOOZVI BOOZV2 BOOZV3 BOOZT2 BOOZTO BOOZTI BOOZX4

Sample Location TP-4/5 TP-4/5 TP-8 TP-7 TP-1 TP-1 B5-1

Sample Depth 5 12 5 5 5 9 S

PEST/PCB's

Dieldrin 8.5U 1.5J 21X 17U 16U 90X 4.3U

Aroclor1248 43 U 50 U 82 U 87 U 82 U 86 U 9:6 BJ

Aroclor 1254 85 U 30 J 330 170 U 180 U 2000 43 U

Aroclor1260 85 U 100 U 160 U 170 U 160 U 170 U 43 U

Endrin 8.5 U 2.4 J 33 X 17 U 16 U 120 X 4.3 U

Aldrin 4.3 U 0.22 J 8.2 U 8.7 U 8.2 U 5.5 J 0.3 JX

4,4'-DDD 8.5U 0.64J 16U 17U 16U 6J 4.3U

Alpha Chlordane 43 U 50 U 13 JX 87 U 82 U 86 U 21 U

Beta-BHC 4.3U 5U 1.2J 8.7U 8.2U 8.6U 2.1 U

Gamma Chlordane 43 U 50 U 82 U 87 U 82 U 86 U 21U

4,4'-DDE 8.5U l0U 16U 17U 16U 17U 4.3U

Endosulfan Sulfate 8.5 U 10 U 16 U 17 U 16 U 17 U 4.3=:U

Endrin Ketone 8.5 U 10 U 16 U 17 U 16 U 17 U 4.3U

Methoxychlor 43 U 50 U 82 U 87 U 82 U 86 U 21 U

4,4'-DDT 8.5 U 6.1 J 16 U 17U 16U 17 U 4.3U

Endosulfan II 8.5 U 10 U 16 U 1 7 U 16 U 17 U 4.3 U
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

^°n d

SDG (WHC) 30 31 30 31 6
Sample No BOOZX5 BOOZX7 BOOZYO BOOZW6 BOOZW7 BOOZX9 BOOGBO
Sample Location 135-2 135-3 B5-3 B4-1 134-1 135-3 B5-3
Sample Depth 1 S 1' S 1 S 0-1

INORGANICS

Aluminum NA NA NA NA NA NA 5430
Antimony NA NA NA NA NA NA 5.9 NJ
Arsenic NA NA NA NA NA NA 1.2 NJ
Barium NA NA NA NA NA NA 73.6
Beryllium NA NA NA NA NA NA 0.55 J
Cadmium NA NA NA NA NA NA 0.62 UN
Calcium NA NA NA NA NA NA 5200
Chromium NA NA NA NA NA NA 8.7
Cobalt NA NA NA NA NA NA 14.4
Copper NA NA NA NA NA NA 16.7
Cyanide NA NA NA NA NA NA 2.6 U
Iron NA NA NA NA NA NA 25400

Lead NA NA NA NA NA NA 5.7
Magnesium NA NA NA NA NA NA 4290

Manganese NA NA NA NA NA NA 303 JN

Mercury NA NA NA NA NA NA 0.1 U
Molybdenum NA NA NA NA NA NA NA
Nickel NA NA NA NA NA NA 7.6 J
Potassium NA NA NA NA NA NA 1050
Selenium NA NA NA NA NA NA 0.21 U
Silver NA NA NA NA NA NA 0.83 U
Sodium NA NA NA NA NA NA 241 J
Thallium NA NA NA NA NA NA NR
Titanium NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA 70.3 J
Zinc NA NA NA NA NA NA 49.9
Zirconium NA NA NA NA NA NA NA

. _.. _ ..._. _._. .._ _. .... ... .. .._._ i .
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SDG(WHC) 30 31 30 31 6

Sample No BOOZX5 BOOZX7 BOOZYO BOOZW6 BOOZW7 BOOZX9 BOOGBO

Sample Location 135-2 135-3 135-3 134-1 B4-1 135-3 135-3

Sample Depth I S 1' S 1 S 0-1

VOLATILE ORGANICS

Methylene Chloride NA NA NA NA NA NA 5 U

Acetone NA NA NA NA NA NA l0 U

2-Butanone NA NA NA NA NA NA 10 U

Benzene NA NA NA NA NA NA 5 U

Tetrachloroethene NA NA NA NA NA NA 5 U

Toluene NA NA NA NA NA NA 3 J

SEMI VOLATILE ORG

Benzoic Acid NA NA NA NA NA NA 3300 U

BEHP NA NA NA NA NA NA 680 U

Pyrene NA NA NA NA NA NA 680 U

1,2,4-Trichlorobenzene NA NA NA NA NA NA 680 U

Acenaphthene NA NA NA NA NA NA 680UJ

Phenol NA NA NA NA NA NA 680 U

2-Chlorophenol NA NA NA NA NA NA 680 U

Di-n-Octylphthlalate NA NA NA NA NA NA 680 UJ

2-Methylnaphthalene NA NA NA NA NA NA 680 U

Naphthalene NA NA NA NA NA NA 680 U

Pentachlorophenol NA NA NA NA NA NA 3300 U

Di-n-Butyl NA NA NA NA NA NA 680 U

Fluoranthrene NA NA NA NA NA NA 680 U

Phenanthrene NA NA NA NA NA NA 680 U

Anthracene NA NA NA NA NA NA 680 U

Benzo(a)anthracene NA NA NA NA NA NA 680 U

Chrysene NA NA NA NA NA NA 680 UJ

2,6-Dinitrotoluene NA NA NA NA NA NA 680 UJ
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

C7

SDG (WHC) 30 31 30 31 6
Sample No BOOZX5 BOOZX7 BOOZYO BOOZW6 BOOZW7 BOOZX9 BOOGBO
Sample Location B5-2 B5-3 85-3 B4-1 134-1 135-3 B5-3
Sample Depth 1 S 1' S I S 0-1
PEST/PCB's

Dieldrin 4.2 U 4.3 U 4.3 U 5.3 U 72 4.2 U NA
Aroclori248 14 BJ 22 U 21 U 26 U 23 U 21 U NA
Aroclor1254 42 U 43 U 42 U 53 U 45 U 42 U NA
Aroclor1260 42 U 43 U 42 U 53 U 45 U 42 U NA
Endrin 4.2U 4.3U 4.3U 5.3U 4.5U 4.2U NA
Aldrin 2.1 U 2.2 U 2.1 U 8.6 11 2.1 U NA
4;4'-DDD 4.2U 4.3 U 4.3 U 5.3U 4.5U 4.2U NA
Alpha Chlordane 0.75 BJX 22 U 21 U 4.3 BJ 5.8 BJ 21 U NA
Beta-BHC 2.1 U 2.2 U 2.1 U 2.6 U 2.3 U 2.1 U NA

Gamma Chlordane . 2.5 J 22 U 21 U 13 J 21 J 21 U NA
4;4'-DDE 4.2 U 4.3 U 4.3 U 75 98 0.32 J NA
Endosulfan Sulfate 4.2 U 4.3 U 4.3 U 19 4.5 U 4.2 U NA
Endrin Ketone 4.2 U 4.3 U 4.3 U 13 4.5 U 4.2 U NA
Methoxychlor 21 U 22 U 21 U 26 U 23 U 21 U NA
4;4'-DDT 3.8 JX 4.3 U 4.3 U 130 240 1 J NA
Endosulfan II 4.2 U 4.3 U 4.3 U 5.3 U 4.5 U 4.2 U NA
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SDG (WHC) 6

Sample No BOOGBI BOOGB2 BOOGB3 BOOGB4 BOOGB5 BOOGB7 BOOG92

Sample Location 135-3 135-2 B5-2 134-1 134-1 84-1 PCB-1

Sample Depih 1-2 0-1 1-2 0-1 0-1 1-2 0-1

INORGANICS

Aluminum 5900 5750 4260 14200 15800 8170 NA

Antimony 5 UJN 5 UJN 5 UJN 6.5 UJN 15.6 NJ 6.8 NJ NA

Arsenic 1.2 NJ 0.86 NJ 0.76 NJ 1.8 NJ 1.8 NJ 1.2 NJ NA

Barium 65 93.7 68.7 426 427 206 NA

Beryllium 0.48 J 0.42 J 0.42 J 1 J 1.1 J 0.77 J NA

Cadmium 0.62 UN 0.62 UN 0.62 UN 0.81 UN 0.82 UN 0.65 UN NA

Calcium 5050 6820 5880 46600 42900 18100 NA

Chromium 5.4 U 7.3 4.2 U 12.5 12.9 6.9 NA

Cobalt 14.8 15.9 15.4 5.9 J 6.7 J 11.3 NA

Copper 16.7 15.4 15.6 31.5 25.3 17.8 NA

Cyanide 2.6 U 2.6 U 2.6 U 3.4 U 3.4 U 2.7 U NA

Iron 28900 27100 28700 16400 18000 23200 NA

Lead 5.3 9.1 5 41 36.3 10.3 NA

Magnesium 4770 4770 4180 6380 6340 5430 NA

Manganese 343 JN 336 JN 324 JN 131 JN 153 JN 246 JN NA

Mercury 0.1 U 0.1 U 0.1 U 0.15 0.14 U 0.11 U NA

Molybdenum NA NA NA NA NA NA NA

Nickel 6.3 J 10.5 8 B 6.4 J 7.4 J 4.6 J NA

Potassium 791 J 1380 1140 954 J 1010 J 661 J NA

Selenium 0.21 U 0.21 U 0.21 U 0.97 J 0.79 J 0.35 J NA

Silver 0.83 U 0.83 U 0.83 U 1.1 U 1.1 U 0.87 U NA

Sodium 277 J 378 J 258 J 4240 4450 1790 NA

Thallium NR NR NR NR NR NR NA

Titanium NA NA NA NA NA NA NA

Vanadium 75.7 J 76.8 J 79.1 J 27.5 J 30.5 J 59.1 J NA

Zinc 54.7 63.2 52 47.4 44.2 45.3 NA

Zirconium NA NA NA NA NA NA NA

V
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TABLE D-1 Summary of Phase li Soil Sampling Analytical Results
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SDG (WHC) 6

Sample No BOOGBI BOOGB2 BOOGB3 BOOGB4 BOOGB5 BOOGB7 BOOG92
Sample Location B5-3 B5-2 B5-2 B4-1 B4-1 B4-I PCB-1
Sample Depth 1-2 0-1 1-2 0-1 0-1 1-2 0-1
VOLATILE ORGANICS

Methylene Chloride 5 U 5 U 5 U 2 J 7 U 6 U NA
Acetone l0 U IO U IO U 14 U 14 U 12 U NA
2-Butanone IOU IOU 10 U 35 20 18 NA

Benzene 5U 5U 5U 7U 7U 6U NA
Tetracliloroethene 5 U 5 U 5 U 7 U 7 U 6 U NA
Toluene 5 U 5 U 1 J 8 5 J 9 NA

SEMI VOLATILE ORG

Benzoic Acid 3300 U 3300 U 3300 U 4400 U 4400 U .3800 U NA
BEHP 690 UJ 680 UJ 680 UJ 1100 UJ 1100 UJ 790 UJ NA

Pyrene 690 U 680 U 680 U 83 J 1q0 J 88 J NA

1,2,4-Trichlorobenzene 690 U 680 U 680 U 900 UJ 900 UJ 790 U NA
Acenaphthene 690 U 680 U 680 U 900 U 900 U 790 U NA
Phenol 690 UJ 680 UJ 680 UJ 900 UJ 900 UJ 790 UJ NA
2-Chlorophenol 690 U 680 U 680 U 680 U 900 U 790 UJ NA
Di-n-Octylphthlalate 690 UJ 680 UJ 680 UJ 900 UJ 900 UJ 790 UJ NA
2-Methylnaphthalene 690 U 680 U 680 U 400 J 390 J 180 J NA
Naphthalene 690 U 680 U 680 U 150 J 150 J 790 U NA
Pentachlorophenol 3300 U 3300 U 3300 U 980 J 620 J 380 U NA
Di-n-Butyl 690 U 680 U 680 U 65 J 900 UJ 790 UJ NA
Fluoranthrene 690 U 680 U 680 U 93 J 120 J 62 J NA
Phenanthrene 690 U 680 U 680 U 900 UJ 250 J 380 J NA
Anthracene 690 U 680 U 680 U 900 UJ 70 J 790 UJ NA
Benzo(a)anthracene 690 U 680 U 680 U 900 UJ 93 J 790 UJ NA
Chrysene 690 UJ 680 UJ 680 UJ 900 UJ 110 J 790 UJ NA
2,6-Dinitrotoluene 690 UJ 680 UJ 680 UJ 900 UJ 900 UJ 210 J NA
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SDG (WHC) 6

Sample No BOOGB 1 BOOGB2 BOOGB3 BOOGB4 BOOGB5 BOOGB7 BOOG92

Sample Location B5-3 B5-2 115-2 134-1 B4-1 134-1 PCB-1

Sample Depth 1-2 0-1 1-2 0-1 0-1 1-2 0-1

PEST/PCB's

Dieldrin NA NA NA NA NA NA 33 U

Aroclor 1248 NA NA NA NA NA NA 49000 DJ

Aroclor 1254 NA NA NA NA NA NA 330 UJ

Aroclor 1260 NA NA NA NA NA NA 330 UJ

Endrin NA NA NA NA NA NA 33 U

Aldrin NA NA NA NA NA NA 16 U

4,4'-DDD NA NA NA NA NA NA 33 U

Alpha Chlordane NA NA NA NA NA NA 160 U

Beta-BHC NA NA NA NA NA NA 16 U

Gamma Chlordane NA NA NA NA NA NA 160 U

4,4'-DDE NA NA NA NA NA NA 33U

Endosulfan Sulfate NA NA NA NA NA NA 33` U

Endrin Ketone NA NA NA NA NA NA 33, U

Methoxychlor NA NA NA NA NA NA 160`U

4,4'-DDT NA NA NA NA NA NA 33: U

Endosulfan II NA ' NA NA NA NA NA 33 U
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

wt'J /

SDG (WHC) 6

Sample No BOOG93 BOOG94 BOOG95 BOOG96 BOOG97 BOOG98 BOOG99
Sample Location PCB-1 PCB-2 PCB-2 PCB-3 PCB-3 PCB-4 PCB-4
Sample Depth 1-2 0-1 1-2 0-1 1-2 0-1 1-2

INORGANICS

Aluminum NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA
Beryllium NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA NA
Calcium NA NA NA NA NA NA NA
Chromium NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA
Cyanide NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA
Magnesium NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA
Molybdenum NA NA NA NA NA NA NA
Nickel NA NA NA NA NA NA NA

Potassium NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA
Silver NA NA NA NA NA NA NA
Sodium NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA
Titanium NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA
Zirconium NA NA NA NA NA NA NA
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SDG (WHC) 6

Sample No BOOG93 BOOG94 BOOG95 BOOG96 BOOG97 BOOG98 BOOG99

Sample Location PCB-1 PCB-2 PCB-2 PCB-3 PCB-3 PCB-4 PCB-4

Sample Depth 1-2 0-1 1-2 0-1 1-2 0-1 1-2

VOLATILE ORGANICS

Methylene Chloride NA NA NA NA NA NA NA

Acetone NA NA NA NA NA NA NA

2-Butanone NA NA NA NA NA NA NA

Benzene NA NA NA NA NA NA NA

Tetrachloroethene NA NA NA NA NA NA NA

Toluene NA NA NA NA NA NA NA

SEMI VOLATILE ORG

Benzoic Acid NA NA NA NA NA NA NA

BEHP NA NA NA NA NA NA NA

Pyrene NA NA NA NA NA NA NA

1,2,4-Trichlorobenzene NA NA NA NA NA NA NA

Acenaphthene NA NA NA NA NA NA NA

Phenol NA NA NA NA NA NA NA

2-Chlorophenol NA NA NA NA NA NA NA

Di-n-Octylphthlalate NA NA NA NA NA NA NA

2-Methyinaphthalene NA NA NA NA NA NA NA

Naphthalene NA NA NA NA NA NA NA

Pentachlorophenol NA NA NA NA NA NA NA

Di-n-I3utyI NA NA NA NA NA NA NA

Fluoranthrene NA NA NA NA NA NA NA

Phenanthrene NA NA NA NA NA NA NA

Anthracene NA NA NA NA NA NA NA

Benzo(a)anthracene NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA

2,6-Dinitrotoluene NA NA NA NA NA NA NA

11

Q

A



9 13 1
1

^`a
'^

3 ^ ^
;^6

TABLE D-1 Summary of Phase II Soil Sampling Analytical Results
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SDG (WHC) 6

Sample No BOOG93 BOOG94 BOOG95 BOOG96 BOOG97 BOOG98 BOOG99

Sample Location PCB-1 PCB-2 PCB-2 PCB-3 PCB-3 PCB-4 PCB-4

Sample Depth 1-2 0-1 1-2 0-1 1-2 0-1 1-2

PEST/PCB's

Dieldrin 33 U 33 U 33 U 33 U 33 U 33 U 33 U

Aroclor 1248 41000 DJ 80000 DJ 100000 DJ 6100 J 15000 DJ 21000 DJ 1500 J

Aroclor 1254 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ
Aroclor 1260 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ
Endrin 33 U 33 U 33 U 33 U 33 U 33 U 33 U

Aldrin 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ
4,4'-DDD 33 U 33 U 33.U 33 U 33 U 33 U 33 U
Alpha Chlordane 160 U 160 U 160 U .160 U 160 U 160 U 160 U
Beta-BHG 16U 16U 16U 16U 16U 16U 16U
Gamma Chlordane 160 U 160 U 160 U 160 U. 160 U 160 U 160 U

4,4'-DDE 33U 3313 3313 33:13 33U 33U 3313

EndosulfamSulfate 33 U 33 U 33 U 33 U 33 U 33 U. 33 U

EndrimKetone 33 U 33 U 33 U 33 U 33 U . 33 U 33 UJ

Methoxychlor 160 U 160 U 160 U 160 U 160 U 160 U 18 J

4,4'-DDT 33 U 33 U 33 U 33 U 33 U 33 U 33 U
EndosulfanII 33 U 33 U 33 U 33 U 33 U 33 U 33 UJ
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SDG (WHC) 30

Sample No BOOZV4 BOOZV5 BOOZV6 BOOZV7 BOOZV8 BOOZV9 BOOZX6

Sample Location PCB-2A PCB-2A PCB-3A PCB-3A PCB-3A PCB-4A PCB-2A

Sample Depth 1 1.5 S 1 20" S 1. 5

INORGANICS

Aluminum NA NA NA NA NA NA NA

Antimony NA NA NA NA NA NA NA

Arsenic NA NA NA NA NA NA NA

Barium NA NA NA NA NA NA NA

Beryllium NA NA NA NA NA NA NA

Cadmium NA NA NA NA, NA NA NA

Calcium NA NA NA NA NA NA NA

Chromium NA NA NA NA NA NA NA

Cobalt NA NA NA NA NA NA NA

Copper NA NA NA NA NA NA NA

Cyanide NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA NA

Lead NA NA NA NA NA NA NA

Magnesium NA NA NA NA NA NA NA

Manganese NA NA NA NA NA NA NA

Mercury NA NA NA NA NA NA NA

Molybdenum NA NA NA NA NA NA NA

Nickel NA NA NA NA NA NA NA

Potassium NA NA NA NA NA NA NA

Selenium NA NA NA NA NA NA NA

Silver NA NA NA NA NA NA NA

Sodium NA NA NA NA NA NA NA

Thallium NA NA NA NA NA NA NA

Titanium NA NA NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA

Zinc NA NA NA NA NA NA NA

Zirconium NA NA NA NA NA NA NA
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

SDG (WHC) _ 30

Sample No BOOZV4 BOOZV5 BOOZV6 BOOZV7 BOOZVB BOOZV9 BOOZX6
Sample Location PCB-2A PCB-2A PCB-3A PCB-3A PCB-3A PCB-4A PCB-2A
Sample Depth 1 1.5 S 1 20" S 1.5
VOLATILE ORGANICS

Methylene Chloride NA NA NA NA NA NA NA
Acetone NA NA NA NA NA NA NA
2-Butanone NA NA NA NA NA NA NA
Benzene NA NA NA NA NA NA NA
Tetrachloroethene NA NA NA NA NA NA NA
Toluene NA NA NA NA NA NA NA

SEMI VOLATILE ORG

Benzoic Acid NA NA NA NA NA NA NA
BEHP NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA
1;2;4-Trichlorobenzene NA NA NA NA NA NA NA
Acenaphthene NA NA NA. NA NA NA NA
Phenol NA NA NA NA NA NA NA
2-Chlorophenol NA NA NA NA NA NA NA
Di-n-Octylphthlalate NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA
Naphthalene NA NA NA NA NA NA NA
Pentachlorophenol NA NA NA NA NA NA NA
Di-n-Butyl NA NA NA NA NA NA NA
Fluoranthrene NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA
2,6-Dinitrotoluene NA NA NA NA NA NA NA
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SDG (WHC) 30

Sample No BOOZV4 BOOZV5 BOOZV6 BOOZV7 BOOZV8 BOOZV9 BOOZX6

Sample Location PCB-2A PCB-2A PCB-3A PCB-3A PCB-3A PCB-4A PCB-2A

Sample Depth 1 1.5 S 1 20" S 1.5

PEST/PCB's

Dieldrin 240 X 410 X 100 X 770 X 250 X 4.1 U 4.2 U

Aroclor 1248 8500 BD 12000 BD 3500 BD 23000 BD 9700 BD 16000 BD 2300 B

Aroclor1254 42 U 42 U 41 U 42 U 42 U 41 U 42 U

Aroclor1260 42 U 42 U 41 U 42 U 42 U 41 U 42 U

Endrin 61 X 100 X 28 X. 200 X 61 X 110 X 39 X

Aidrin 2.1U 2.1U 2.1U 2.1U 2.1U 2.1U 2.1U

4,4'-DDD 4.2 U 4.2 U 4.1 U 4.2U 4.2U 4.1 U 4.2U

Alpha Chlordane 170 BX 280 BX 74 BX 520 BX 180 BX 290 BX 96 BX

Beta-BHC 13 X 22 X 2.1 U 2.1 U 2.1 U 2,1 U 5.5 X

GammaChlordane 21U 21U 21U 21U 21U 21U 21U

4,4'-DDE 4.2 U 4.2 U 4.1 U 4.2 U 4.2 U 4.1 U 4,2 U

Endosulfan Sulfate

Endrin Ketone

4.2 U

28 X

4.2 U

45 X

4.1 U

4.1 X

4.2 U

93 X

4.2 U

23 X

4.1 U

48 X

4,2 U

14 X

Methoxychlor 28 X 46 X 9.7 JX 95 X 21 U 48 X 15 JX

4,4'-DDT 120 X 200 X 4.1 U 4.2 U 120 X 210 X 42 U

Endosulfan II 20 X 36 X 9.6 X 4.2 U 4.2 U 4.1 U 4:2 U

7

x1
d
H

1 `

J , .^



^ ^^^ ^ 6 7 ^s
TABLE D-1 Summary of Phase II Soil Sampling Analytical Results
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SDG (WHC) 30

Sample No BOOZWI BOOZW2 BOOZW3 BOOZW4 BOOZW5

Sample Location PCB-4A PCB-4A PCB-1A PCB-lA PCB-IA

Sample Depth S I S 1 1.5

INORGANICS

Aluminum NA NA NA NA NA

Antimony NA NA NA NA NA
Arsenic NA NA NA NA NA
Barium NA NA NA NA NA

Beryllium NA NA NA NA NA

Cadmium NA NA NA NA NA

Calcium NA NA NA NA NA
Chromium NA NA NA NA NA

Cobalt NA NA NA NA NA
Copper NA NA NA NA NA

Cyanide NA NA NA NA NA

Iron NA NA NA NA NA
Lead NA NA NA NA NA

Magnesium NA NA NA NA NA
Manganese NA NA NA NA NA

Mercury NA NA NA NA NA

Molybdenum NA NA NA NA NA
Nickel NA NA NA NA NA

Potassium NA NA NA NA NA

Selenium NA NA NA NA NA

Silver NA NA NA NA NA

Sodium NA NA NA NA NA

Thallium NA NA NA NA NA
Titanium NA NA NA NA NA

Vanadium NA NA NA NA NA

Zinc NA NA NA NA NA

Zirconium NA NA NA NA NA
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SDG (WHC) 30

Sample No BOOZWI BOOZW2 BOOZW3 BOOZW4 BOOZW5

Sample Location PCB-4A PCB-4A PCB-IA PCB-IA PCB-IA

Sample Depth S 1 S 1 1.5

VOLATILE ORGANICS

Methylene Chloride NA NA NA NA NA

Acetone NA NA NA NA NA

2-Butanone NA NA NA NA NA

Benzene NA NA NA NA NA

Tetrachloroethene NA NA NA NA NA

Toluene NA NA NA NA NA

SEMI VOLATILE ORG

Benzoic Acid NA NA NA NA NA

BEHP NA NA NA NA NA

Pyrene NA NA NA NA NA

1,2,4-Trichlorobenzene NA NA NA NA NA

Acenaphthene NA NA NA NA NA

Phenol NA NA NA NA NA

2-Chiorophenol NA NA NA NA NA

Di-n-Octylphthlalate NA NA NA NA NA

2-Methylnaphthalene NA NA NA NA NA

Naphthalene NA NA NA NA NA

Pentachlorophenol NA NA NA NA NA

Di-n-Butyl NA NA NA NA NA

Fluoranthrene NA NA NA NA NA

Phenanthrene NA NA NA NA NA

Anthracene NA NA NA NA NA

Benzo(a)anthracene NA NA NA NA NA

Chrysene NA NA NA NA NA

2,6-Dinitrotoluene NA NA NA NA NA
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

0

SDG (WHC) 30

Sample No BOOZWI BOOZW2 BOOZW3 BOOZW4 BOOZW5

Sample Location PCB-4A PCB-4A PCB-IA PCB-1A PCB-1A

Sample Depth S 1 S 1 1.5

PEST(PCB's

Dieldrin 1100 X 1200 X 620 X 820 X 1200 X

Aroclor 1248 36000 BD 39000 BD 20000 29000 BD 43000 BD

Aroclor 1254 42 U 41 U 41 41 U 41 U

Aroclor 1260 42 U 41 U 41 41 U 41 U

Endrin 240 X 270 X 150 180 X 280 X

Aldrin 2.1U 2.1U 2U 2U 2U

4,4'-DDD 4.2 U 4.1 U 4.1 U 4.1 U 4.1 U

Alpha Chlordane 680 BX 770 BX 410 540 BX 780 BX

Beta-BHC 2.1 U 75 X 24 BX 50 X 94 X

Gamma Chlordane 21 U 21 20 U 20 U 20 U

4,4'-DDE 4.2 U 4.1 U 4.1 U 4:1U 4.1 U

Endosulfan Sulfate 4.2 U 4.1 U 4.1U 4.1 U 4.1 U

Endrin Ketone 120 X 140 X 67 X 81 X 140 X

Methoxychlor 120 X 140 X 66 X. 81 X 140 X

4,4'-DDT 520 X 4.1 U 4.1 U 4.1 U 4.1 U

EndosulfanII 98 X I10 X 55 X 66 X 110 X
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SDG (WHC) BOOG51

Sample No BOOG76 BOOG51 BOOG52 BOOG53 BOOG54 BOOG77 BOOG56

Sample Location El E2 E3 E4 E4 E5 E6

Sample Depth S _S S S _ S S S

INORGANICS

Aluminum NA NA NA NA NA NA NA

Antimony NA NA NA NA NA NA NA

Arsenic NA NA NA NA NA NA NA

Barium NA NA NA NA NA NA NA

Beryllium NA NA NA NA NA NA NA

Cadmium NA NA NA NA NA NA NA

Calcium NA NA NA NA NA NA NA

Chromium NA NA NA NA NA NA NA

Cobalt NA NA NA NA NA NA NA

Copper NA NA NA NA NA NA NA

Cyanide NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA NA

Lead NA NA NA NA NA NA NA

Magnesium NA NA NA NA NA NA NA

Manganese NA NA NA NA NA NA NA

Mercuty NA NA NA NA NA NA NA

Molybdenum NA NA NA NA NA NA NA

Nickel NA NA NA NA NA NA NA

Potassium NA NA NA NA NA NA NA

Selenium NA NA NA NA NA NA NA

Silver NA NA NA NA NA NA NA

Sodium NA NA NA NA NA NA NA

Thallium NA NA NA NA NA NA NA

Titanium NA NA NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA

Zinc NA NA NA NA NA NA NA

Zirconium NA NA NA __NA NA NA NA
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TABLE D-1 Summary of Phase II Soil Sampling Analytical Results

rn

SDG (WHC) BOOG51

Sample No BOOG76 BOOG51 BOOG52 BOOG53 BOOG54 BOOG77 BOOG56

Sample Location El E2 E3 E4 E4 E5 E6

Sample Depth S S S S S S S

VOLATILE ORGANICS

_

Methylene Chloride NA NA NA NA NA NA NA

Acetone NA NA NA NA NA NA NA

2-Butanone NA NA NA NA NA NA NA

Benzene NA NA NA NA NA NA NA

Tetrachloroethene NA NA NA NA NA NA NA

Toluene NA NA NA NA NA NA NA

SEMI VOLATILE ORG

Benzoic Acid NA NA NA NA NA NA NA

BEHP NA NA NA NA NA NA NA

Pyrene NA NA NA NA NA NA NA

1;2;4-Trichlorobenzene NA NA NA NA NA NA NA

Acenaphthene NA NA NA NA NA NA NA

Phenol NA NA NA NA NA NA NA

2-Chlorophenol NA NA NA NA NA NA NA

Di-n-Octylphthlalate NA NA NA NA NA NA NA

2-Methylnaphthalene NA NA NA NA NA NA NA

Naphthalene NA NA NA NA NA NA NA

Pentachlorophenol NA NA NA NA NA NA NA

Di-n-Butyl NA NA NA NA NA NA NA

Fluoranthrene NA NA NA NA NA NA NA

Phenanthrene NA NA NA NA NA NA NA

Anthracene NA NA NA NA NA NA NA

Benzo(a)anthracene NA NA NA NA NA NA NA

Chrysene NA NA NA NA NA NA NA

2,6-Dinitrotoluene NA NA NA NA NA NA NA
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SDG (WHC) BOOG51

Sample No BOOG76 BOOG51 BOOG52 BOOG53 BOOG54 BOOG77 BOOG56

Sample Location El E2 E3 E4 E4 E5 E6

Sample Depth S S S S S S S

PEST/PCB's

Dieldrin 34 U 34 U 35 U 33 U 34 U 35 U 38U

Aroclor1248 170 U 170 U 180 U 170 U 170 U 180 U 190 U

Aroclor 1254 340 U 340 U 350 U 330 U 340 U 350 U 190 U

Aroc1or1260 340 U 42000 11000 XJ 330 U 340 U 350 U 380 U

Endrin 34U 34U 35U 33U 34U 35U 38U

Aldrin 17 U 17 U 18 U 17 U 17 U 18 U 19 U

4,4'-DDD 34 U 34 U 35 U 33 U 34 U 35 U 38 U

Alpha Chlordane 1100 340 280 210 290 960 XJ 710

Beta-BHC 17U 17U 18U 17U 17U 18U 19U

Gamma Chlordane 1700 610 XJ 420 330 440 1600 XJ 1000

4,4'-DDE 34U 34U 35U 33U 34U 35U 38U

EndosulfanSulfate 34 U 34 U 35 U 33 U 34 U 35 U 381J

Endrin Ketone 34 U 34 U 35 U 33 U 34 U 35 U 38 U

Methoxychlor 170 U 170 U 180 U 170 U 170 U 180 U 190 U

4'-DDT4 34U 34U 35U 33U 34U 35U 38U
,

EndosulfanII 34 U 34 U 35U 33 U 34 U 35 U 38U

Values associated with U qualifier are Sample Quantitation Limit (SQL)

NA indicates analysis not performed

SDG = Sample Delivery Group

WHC = Westinghouse Hanford Company
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-.<" , DEPARTMENT OF THE ARMY
NORTH PACIFIC DIVISION MATERIALS LA[fOnATORY

CORpB OP EN6MEERB
7407 N. W. GRAHAM M/ENUG

TROUTDALE, OREGON 67066-B563

CENPD-PE-6T-L (1110-1-B1OOc) 5 Aug 92

MEMORANDUM FOR: Commandery Walla Walla District, ATTN; CENPW-PL-ER (McBane)

SUBJECT: W.O. 92-°M-239, Results of Chemical Analyses

Project; HORN RAPIDS LANDFILL
Intended Use; Evaluate site
Source of Material: Reference Chain of Cust ody„P,ecords
Submitted by: CENPW-PI..-ER
Date SamplEd: 23Uct91 Date Received; 9 Jul 92
Methods of Test: Reference Enclosure 1
Reference: DD Form 448 currently being processed

1. Enclosed are results of two solids samples which were submitted to
^ evaluate and confirm their suspected identity. Included are:

^

a. Enclosure 1, Report number 9I58 from ARDL_I, Inc.

11 b. Enclosure 2, Chain of Custody and Cooler Receipt forms.

f 7. If you have any questions or comments regarding this report, please
contact Dr. Ajmal Ilias at (503) 665-41E6.

Ci!, 3. This completes all work requested to date.

f.„

Enclosures TIMOTHY J. SEEMAN Reeman

Director

Copy FurniShed: CENPD-PE-GT
iliae

\W ..0_ 92-M-239
Review File
Reading File

MFR: Self explanatory. CompJete copy in offiee filea.
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inc, __ app^ed resc:u^h^. d^velarricnt iaborataryAN)L
CHEMISTRY • BIOLOGY • PHYStOLOGY
ENG:NEfRiNG • ENVIRONMENTAL ANALYSIS

TO: Pam Swan, CENPD

FROM: R. L. Curtin, ARDL
tJnl ^

DATE: 7/15/92

SUBJECT: Analytical Results
COE Samples HRL3A03 and HRL3A:05
Horn Rapids Site

"T INTRODUOTION

O"NO
Two solid samples i dentified as noted above were received from

^w&;^ CENPD. This laboratory was requested to evaluate the materiais and

confirm their suspected identity.
41

Pl^t
METHODS AND RTsSULTS

Samnle I1RL3A03 ( ARDL 9158-1)
0%

,

^4s, CENPD suspected that this sample was sodium bisulfate ( NaHSO4) .

Sodium bisulfate is water soluble ( 28.6 g/100 ml) and its solutions

are acidic ( pH 1.4 at 0.1.molar).

1 A quantity of the sample ( 25.8 g, as is) was dissolved i n 100 m1

Cr-
of reagent water. The sample was incompletely soluble and the pH
of the preparation was 0.3.

The preparation was filtered and the filtrate evaluated for sodium
and sulfate concentration using Methods 7770 and 6010 for sodium
and Method 9038 for sulfate. Based on sodium content, the sample
contains 32% (w/w) sodium bisulfate. Based on sulfate content, the
sample contains 42% sodium bisulfate.

The results observed suggest the following:

1) the sample contains approximately one-third sodium bisulfate;
and

2) some free acid (probably sulfuric acid) is present.

D-31
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Samp.le HRL3A06 (ARDL 4158 -2,1

CENPD suspected that the sample was potassium permanganate.

Potassium permanganate is a strong oxidant which is water soluble

(6.4 g/100 ml). Its aqueous solutions are neutral and are

characteristically purple in color.

Aqueous solutions of the sample were neutral and were the expected
color. The material was incotnpletely soluble, however, and the
depth of color observed suggested that permanganate was not a major

constituent of the sample.

The solutions were evaluated for potassium and manganese
concentration using Methods 7610 and 6010 for potassium and Methods
7460 and 6010.for manganese. The results obtained indicated that
the permanganate concentration in the sample was considerably lower
than expected.

W
Confirmation of these initial values was attempted by standardizing
an aqueous solution of the sampleagainst a sodium oxalate standard
as described in Method 3500-Ca E (Standard Methods, 17th Edition).
The results obtained indicated that,calculated as potassium
permanganate, the oxidants present in the sample exceeded sample
weight by.a factor of approximately 4.

kk2tm! ' . . . .

^ To resolve the contradictory results obtained, a weighed quantity
N of sample (100 g) was suspended in aknown volume of water. After

prolonged stirring,the.preparation was filtered. The insolubles
were recovered quantitatively (98.15%). The insolubles in the
sample taken consisted of a considerable quantity of small pebbles
and other soil constituents.

The filtrate was scanned over the visible range using a
spectrophotometer. The scan obtained was compared with an aqueous
solution of ACS grade potassium permanganate after diluting
aliquots of the preparations so that their color intensities were
approximately equivalent. Photocopies of thespectra obtained are
attached. Similarities in the spectra conclusively show that the
sample contains potassium permanganate. The spectra also show that
another component (not identified) isalso present in the sample.

A standard curve was prepared using aqueous solutions of reagent
grade potassium permanganate of knownconcentration. A straight
line with a correlation coefficient of 1.000 was obtained. The
concentration of potassium permanganate in the sample extract
described above was determined using this curve at 544.2 nm where
it appeared that interference from other constituents would be
minimal.

The results obtained indicate that the water soluble fraction of
the sample contains 8.2% potassium permanganate.
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1.0 INTRODUCTION

This report summarizes six 1100-EM-1 operable unit groundwater monitoring events
as follows:

Round 5 - 3/91 Round 7 - 8/91 Round 8 - 11/91
Round 6 - 6/91 Round 7.5 - 9/91 Round 9 - 3/92

The report summarizes all available groundwater chemical analytical results for the
1100-EM-1 area for rounds 5 through 9. The complete chemical analytical results are
presented in tables E-1 through E-5 of this appendix following the written summary.

Groundwater samples were analyzed for primary and relevant secondary drinking
water, Washington Administrative Code (WAC) 173-304, RCRA groundwater monitoring
parameters, general chemistry parameters, Contract Laboratory Program (CLP) Target
Compound List (TCL) parameters, CLP Target Analyte List (TAL) parameters, coliform
bacteria, and radiochemical parameters. The results have been broken down into the
categories of volatile organics, senuvola.tile organics, pesticides, metals, wet chemistry,
radioactive isotopes, and coliform bacteria for ease of comparison. WHC Office of Sample
Management provided validated results for Round 5 and partially validated results for
sampling Round 6. The remaining analytical data was validated by the U.S. Army Corps of

r„ En ' eers. Data validation was conducted using thegm guidelines in Westinghouse Hanford
Corporation Data Ualiciation Procedures for Chemical Analyses (WHC, 1991-92).

Groundwater samples were obtained according to the Operable Unit Groundwater
Sampling Schedule, table 4-i, from the Remedial Investigation (RI) Phase Il Supplemental
Work Plan for the Hanford Site 1100-EM-1 Operable Unit (DOE/RL-90-37).

2.0 GROUNDWATER CONTAMINATION

Groundwater data is tabulated according to monitoring well number, well
identification tag, round number, and sample identifier. Upper tolerance limits (TiJTL's) are
presented for ease of comparison.

2.1 VOLA'TILE ORGANICS

All data units for volatile organics are given in micrograms per liter(µg/1) unless
specified otherwise. Monitoring well numbers 1, 3, 4, 9, 19, and S30-15A show no analyte
compounds detected above the sample quantitation limit in Rounds 5 through 9.

Monitoring well numbers 6, 8, 10, 11, 13, 14, 15, 20, 21, S29-E12, and S32-E13A
were found to contain the following positively identified and quantified analytes pertinent to
quantitative risk assessment. Only values that exceeded site UTL's are noted in this
summary, for complete information consult the attached tables. Compounds with the
qualifier "D" were identified in an analysis at a secondary dilution factor.

E-1
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Positivel3* Identified and Quantified Analytes

Monitoring Well Analytes

6 acetone and chloroform
8 1,1,1-trichloroethane
10(Sample B06196) 1,1,1-trichloroethane
11 acetone, trichloroethene,

and 1,1,1-trichloroethane
12 trichloroethene(D)
13 methylene chloride and

trichloroethane
14 . trichloroethene
15 trichloroethene(D)
20 acetone, trichloroethene,

and 1,1,1-trichloroethane
21 acetone
S29-E12 acetone
S32-E13A acetone

Monitoring well numbers 5, 6, 7, 8/8A, 10, 11, 13, 14, 15, 17, 18, 20, 21, 22, and
S30-15A were found to contain the following compounds. It should be noted that these
compounds are listed with a"7" qualifier indicating that they are estimated values. They
meet identification criteria but their concentration falls below the lowest concentration used in
the calibration curve, yet is greater than zero. While their identity is known their
concentration should be considered uncertain.

E-2
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Identified Analytes

MonitoringWell Analytes

5 1, 1,1-trichloroethane
6 tetrachloroethane and acetone
7 acetone and C12 hydrocarbons
8/8A acetone
10 1,1,1-trichloroethane

and trichloroethene
11 trichloroethene
13 1,1,1-trichloroethane and
14 1,1,1-trichloroethane and

trichloroethene
15 acetone(J)
17 tetrachloroethane and C12

hydrocarbons
18 acetone(7), chloroform, and

tetrachloroethane
^•: 20 trichloroethene

21 acetone(7)
txi ^ 22 1,1,1-trichloroethane

S30-15A chloroform

0:

2.2 SEIVDTOLATILE ORGANICS

All data units for semivolatile organics are given in micrograms per liter(µg/1) unless

specified otherwise. Monitoring well numbers 1, 2, 3, 4, 6, 7, 8/8A, 9, 10, 11, 12, 14, 15,
17, 18, 19, 20, 21, 22, S30-15A, and S32-E13A show no analyte compounds detected above
the sample quantitation limit in Rounds 5 through 9.

Monitoring well numbers 5, 13, and S29-E12 were found to contain the following
positively identified and quantified analytes pertinent to quantitative risk assessment.

Positively Identified and Quantified Analytes

Monitoring Well

5
13
S29-E12

Anal es

diethylphthalate
diethylphthalate
diethylphthalate
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2.3 PESTICIDE ORGANICS

All data units for pesticide organics are given in micrograms per liter(Fcg/1) unless
specified otherwise. Monitoring well numbers 1, 2, 3, 4, 5, 6, 7, 8/8A, 9, 10, 11, 12, 13,
14, 15, 17, 22, S29-E12, S30-15A, and S32-E13A show no analyte compounds detected
above the sample quantitation limit in Rounds 5 through 9.

In monitoring well numbers 18, 19, 20, and 21, the following analytes were
identified. It should be noted that these compounds are listed with a"J" qualifier indicating
that they are estimated values. They meet theidentification criteria but their concentration
falls below the lowest concentration used in the calibration curve, yet is greater than zero.
While their identity is known their concentration may be uncertain.

Identified Analytes

Monitoring Well Anal es

18 Aroclor-1260
19 Aroclor-1260
20 Aroclor-1260
21 Aroclor-1260

2.4 METAIS AND CYANIDE

All data units for metals/cyanide are given in micrograms per liter(µg/1) unless
specified otherwise. Only analytes that were positively identified and quantified that are

° above site U1T.'s are listed. In monitoring well numbers 1 through 15, 17 through 22, S29-
E12, S30-15A, and S32-E13A, the following analytes were positively identified and
quantified.

^
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Positively Identified and Quantified Analytes

Monitoring Well Comnounds

1 Cu, Cr, Ni, K, Ca, Mg
2 Cr
3 Cr, Ni, K, Ca, Cu, Cr, Fe, Mg, Na
4 Cr
5 Ca, K, Zn
6 Cr, Cu
7 Cr, Zn
8 Cr, Cu, Zn
9 Cr, Zn
10 Ba, Ca, Cr, K, Na, Zn
11 Ba, Ca, Cr, Mg, K, Na, Zn
12 Ba, Ca, Mg, K, Na
13 Ca, Cr, Mg, K, Na
14 Ba, Ca, Mg, K, Na
15 Ba, Ca, Cr, K
17 Al, Cr, Ni
18 Al, Cr, Cu, Fe, Zn
19 Cr, Cu, Zn
20 Al, Ba, Ca, Cr, Cu, Fe, K, Na, Zn
21 Cr, Cu, Zn
22 Cr, Cu, K

t^^r S29-E12 Zn
S30-15A Ca, Zn
S32-E13A Ca, Mg, K, Zn

In monitoring well numbers 1 through 15, 17 through 22, S29-E12, S30-15A,. and
S32-E13A, the following analytes were identified. The qualifiers for inorganic data are
defined differently, thus the definitions for the qualifiers presented below have been included
here for ease of interpretation. A "B" qualifier (inorganic compounds only) means that the
reported value is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL).

An " * " qualifier means that duplicate analysis was not within control limits. The
identity of the analyte is certain but the concentration is uncertain.

A "U" qualifier means that the compound was analyzed for but not detected.

A "W" qualifier means the post-digestion spike for furnace AA analysis is out of
control limits, while sample absorbance is < 50 percent of spike absorbance. Therefore, the
concentration is uncertain.
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^

^.

0'°pms

^.

An "N" qualifier means that the spiked sample recovery was not within control limits
making the analytes concentration uncertain.

Identified Analytes

Monitoring Well Anaiytes

1 Ba(B), Cu(B), T1(UW),Zn(B)
2 Sb(B)s Be(B), Ni(B),
3 Sb(B), Ba(B), Ca(*), Mg(*),

Ni(B), Na(*), T1(UW), Zn(B),
Cu(B)

4 Ba(B), Cr(B)
5 Al(B), Sb(B), Ba(B), Be(B), Cd(B),

Cr(B & *), Cu(B), 1`ri(13), Zn(B)
6 As(BW), Cu(B), Cr(B & B*), Sb(B)
7 Be(B), Zn(B), Cr(B*), Cu(B)
8 A1(B), Ba(B), Be(B), Cr(*), Cu(B)
9 Ba(B), Cd(B), Cu(B)
10 Ba(B), Sb(B), Ni(B)
11 Al(B), Sb(B), Ba(B)
12 Sb(B), Ba(B), Cr(B), Cu(B)
13 Sb(B), Ba(B), Zn(B)
14 Sb(B), Ba(B)
15 Sb(B), Ba(B), Ca(B), Cr(B), Cu(B),

Mg(13), Na(B), Zn(B)
17 Cu(B)
18 A1(B), Cr(B), Cu(B), Mg(B), Ni,(B)Zn(.B)
19 Al(B), Cu(B), Zn(B)
20 Ba(B), Be(B), Cr(B); Cu(B), Ni(B), Zn(B)
21 Be(B), Cd(B), Cu(B), Ni(B), Zn(B)
22
S29-E12
S30-15A
S32-E13A
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2.5 WET CHIIVIISTRY

Data units vary more for wet chemistry, but is milligrams per liter(mg/1) unless
specified otherwise, see tables data for details. In monitoring well numbers 1 through 3,
7 through 15, 17 through 22, S29-E12, S30-E15A, and S32-E13A, the following analytes
were positively identified and quantified and found to be above site UTL's, except for
nitrates, which have no site UTL.

Positively Identified and Quantified Analytes

Monitoring Well

1
2
3

CO 7
8
10

11

12
13
14
15
17
18
19
20
21
22

S29-E12
S30-E15A
S32-E13A

Anai es

nitrates(no UTL) and alkalinity
nitrates(no UTL), fluoride, and sulfate
alkalinity, chloride, and sulfate
fluoride and chloride
TDS, sulfate, and fluoride
nitrates(no UTL), sulfate, fluoride, TDS,

and chloride
nitrates(no ITTL), fluoride, nitrite, sulfate,

and TDS
nitrates(no UTL), sulfate, and TDS
nitrates(no U!TL), sulfates, TDS, and fluoride
nitrates(no UTL), fluoride, sulfate, and TDS
nitrates(no IJTL.), fluoride, sulfate, and TDS
nitrate, fluoride
nitrates(no UTL), su]fate, TDS, and pH
fluoride
fluoride, sulfate, and TDS
fluoride and phosphate
fluoride and ammonia
fluoride
alkalinity
alkalinity
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2.6 RADIOACTIVE ISOTOPES

All data units are picoCurie per liter(pCi/1). In monitoring well numbers 2,
4 through 9, 17 through 19, 21 through 22, S29-E12, S30-15A, and S3213A, no ca or /3
radiation was detected above the UTL's. The remaining wells, shown below, have a and ^
levels above the UTL's.

Wells with Radiation Levels Above UTL's

Well Number Radiation

1 aand^
3 R
10 S
11 aand
12 S
13 S

^,. 14 a and' ^
15 (3
20 6

^,..;

t 2.7 COLIFORM BACTERIA

^a•^
Analytical tests for colifonn bacteria were negative.

3.0 DATA QUALIFIER KEY FOR GROUNDWATER LABORATORY DATA'

3.1 ORGANICS

U - The analyte was analyzed for and is not detected above the given value.

7- The analyte was analyzed for and was positively identified, but the given numerical value
may not be consistent with the amount actually present in the environmental sample.

R - Quality control indicates that the data are unusable. Re-sampling and/or re-analysis is
necessary for verification.

N - Presumptive evidence of presence of material(tentative identification).

C - Pesticide results were confirmed by GC/MS.

D - Compound identified in and analysis at a secondary dilution factor.

Source: Risk Assessment Guidance for Superfund, EPA, 540/1-89/0002
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A - The TIC is a suspected aldol condensation product.

X - Additional flags defined separately.

3.2 INORGANICS

U - The analyte was analyzed for and is not detected above the given value.

7- The analyte was analyzed for and was positively identified, but the given numerical value
may not be consistent with the amount actually present in the environmental sample.

R - Quality control indicates that the data are unusable. Re-sampling and/or re-analysis is
necessary for verification.

E - Value is estimated due to matrix interferences.
^
^.r M - Duplicate infection precision criteria not met.

N. N - Spiked sample recovery not within control limits.

S- Reported value was determined by the Method of Standard Additions(MSA).

^,w s
3.3 RADIOACTIVE ISOTOPES

CIN

= Sample not taken or data not requested
*'= Below error limit (for round 5)

^ LT = Less Than

C' 4.0

WHC, 1991-92, Data Validation Procedures for Chemdcal Analyses, prepared by Golder
Associates, Inc., for Westinghouse Hanford Company, Richland, Washington.

`
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Table E1 Volallla, Selnivolilila and Pesllcide Organic Analysis
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TABLE E-2 Metals and Cyanide Analytical Data

^

J

MONITORING WELL I I I I 1 1 1 - I
SITE UTL'S 541-E11 S4LElI 541-Ell S41-Ell S41-Ell S41-Ell 941-Ell S41-Ell

ROUND ug/L 5 6 6 7 7 . 5 8 8 9
SAMPLEIDq _ BWZC6 B(IaZ.C7 13 01R_'_3 Bn1AT4

PARAMETERS

METALS

unNtered filtered

Aluminum 152 -- 58 U 58 U -- -- 751 1291
AntimOny 21 24 U 24 U -- -- 44 ll 44 U -
Aisenic 10.9 , -- 3.6 1 41 -- - 41 3.5 J -
Barinm 60.5 -- 38.91 35.21 -- -- 651 64.41
Beryllium I -- 1 U 1 U -- -- I U 1 U
Cadmium 3 -- 3 U 3 U 4 U 4 U
Calcium 74600 , -- 56600 * 54400 * -- -- 8790D 88700

--Chromium 7.8 , -- 48.4 6.7 1 -- - 13.4 7 U
ColbaR 3 -- 5 U 5 U - -- 4 U 4 U

--Copper 5.22 -- 6.31 7.41 -- -- 15.2 1 28.8
Iron 820 402 28.51 -- -- 272 80.3 1
Lexd 13.7 1 U 1.51 -- -- 2.4 1 1 U

--MaBnesium 20200 11300 * 10800. -- -- 18500 18600

--Manganese 390 -- 8.31 1.31 -- - 11.71 12.51
Mercury 0.2 -- 0.2 U 0.2 U -- -- 0.2 U 0.2 U
Nickel IS , -- 79.9 66.8 -- -- 134 96.9
Palassilim 7140 -- 6870 6600 -- -- 8150 8180
Sclenimn 5.29 -- 1.1 1 1 U -- -- 2 U 20 U
Silver 4.0 -- 4 U 4 U -- -- 4 U 4 U
Sodium 29500 21800 * 20800 * -- -- 28900 28900
Thallium 4. -- 1 U 1 U -- -- 4 U 1 U
Vanadium 18.1 -- 10.5 1 9.61 -- -- 16.7 1 16:81 --
Zinc &3 , -- 4.4 J 13.11 -- -- 8.3 1 12.7 1
Cyanide 10 10 U -- NR 1 0 U -- NR
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORINU WELL

ROUNU

SITE UTCS

u L

2

S34-E10

5

2

S34-E10

6

2

S34-EIO

6

2

S34-EIO

7

2

S34-E10

7.5

2

S34E10 S34E10

8 9

1
SAMPLE IUq BOD268 BOOZ69 BOIOX3 06194

PARAMETERS

METALS
wfdtered filtered

Aluminum 152 -- 61.61 58 U -- -- -- ' --

Mtimony 21 -- 24 U 24.41 -- -- -- ""

Arsenic 10.9 -- 4.7 1 3.81 -- -- " "-

Bariwn 60.5 561 571 -- -- -- 51.1

Bcrylliwn 1 1.41 1.41 -- -- -- --

Cadntium 3 -- 3 U 3 U . - -- '-

Calcium 74600 -- 53300 54800 -- -- - 50800

Clrtomium 7.8 -- , 40.1 6 U

Colbalt 3 -- 5 U 5 U -- -- "

Copper 5.22 -- 5 U 5 U

Iron 820 -- 234 29.8.1 120

Lead 13.7 -- 1.51 1 U . ^. _. __. :.

Magnesium 20200 -- 10900 11100 10600

Man6anese 390 _ 9.11 5.1 15 U

Mercury 0.2 0.2 U 0.2 U -- -- -- --

Nickel . 15 -- 31.1.1 12U -- . -- -- , . '-

Pasassium 7140 -- 6420 6330 5790

Selenlum 5.29 -- 1.61 1 U -- -- --

Silvet 4.0 -- 4 U 4 U

Sadiwn 29500 -- 21100 21500 20600

Tlialliwn 4 -- I UN 1 UN -- -- t- '

Venadium 18.1 - - 9.81 4.51 -- '- --

Zinc 8.3 4U 4U

Cyanide 10. 10 U __ NR

d

ŷy
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL 3 3 3 3 3 3 3 3
SITE UTL'S S41-E12 S41-E12 S41-E12 S41-E12 841-E12 S41-E12 S41-E12 941-E12

ROUND _ u/L 5 6 6 7 7.5 8 8 9
SAMPLEIDN DOOZDO IB0nZD1 BOIBTb D01B77
PARAMETERS

METALS

unfd(cred filtered
Almnutms 152 -- 1331 58 U -- -- 139 J 80.4 J

Mtimany, 21 -- 43.4 J 25.61 -- -- 49.8 J 47.81 --

Arsenic 10.9 - 1.71 1.81 3.21 1.3 1 -

6arimn 60.5 -- 1741 1011 -- -- 1461 1381

Deryllimn I -- 1 U I U -- -- 1 U 1 U -
Cadmiom 3 -- 3 U 3 U -- -- 4 U 4 U
Calcium 74600 -- 197000 1 118n00 J -- -- 146000 142000
Chromium 7.8 -- 38.7 6 U -- 170 7 U
Colbalt 3 -- 5 U 5 U -- -- 4 U 4 U --

Cupper 5.22 -- 5 U 5 U -- -- 30.4 13.6 J
Iron 820 -- 719 44.7 J -- -- 2050 49,1 J
Lead 13,7 -- 1.7J 1.1J -- -- 2,61 1.5 1 --

Magnesium 20200 -- 421001 249001 -- -- 32200 31400

Manganese 390 -- 62.3 30.5 -- -- 25.6 9.3 1 --

Mercnry 0.2 -- 0.2 U 0.2 U -- :- 0.2 U 0.2 U

Nickcl 15 -- 51.6 21.7J - -- 140 106

Pelassiwn 7140 -- 13900 8950 -- -- 10500 10900

Selenium 5.29 -- 1 U 1 U -- -- 10 UN 1 UN

Silver 4.0 -- 4 U 4 U -- -- 4 U 4 U --
Sadiwn 29500 -- 56900 J 35900.1 -- -- 49800 4g100
Tlallium 4 -- 1 U 1 U -- -- 10 UN 10 UN

Yanadiom 18.1 -- 11.51 4.8 J -- 12.4 J 12.7 J --
Zinc 8.3 5.7 J 8,2 J - -- 10.61 5 U

Cyanide 10 IOU 10 U - NR

Ic'
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORWG WELL 4 4 4 4 4 4 4

SITEUTL'S S38-EI2A S38-E12A S38-E12A S38-EI2A S38-E12A S38-E12A S38-E12A

ROUND n L 5 6 6 7 7.5 8 9

SAMPLEIDN BOOZ52 B00Z53 1301BT9

PARAMETERS

METALS
unfiltered filtered

Alombwm 152 -- 58 U 58 U -- -- -- -

AwimonY 21 -- 24 U 24 U

Arsenic t0.9 -- 4.2 J 4.21 -- -- --

Bariwn 60.5 -- 41.51 611 -- -- -- -

Beryllium I -- 1 U 1 U -- -- -- --

Cadmiwn 3 -- 3 U 3 U -- -- -- --

Calcium 746000 -- 4200 62200 - -- -- --

Clvomium 7.8 10.4 81 . -- . - , --

Calbalt 3 -- 5 U 5 U -^ -- .- --

Copper 5.22 -- 5 U 5 U --

Irdn 820 -- 58.91 .31.1 I

Lead 13.7 4 2.11 -- -- -- -

MapJmsiwn 20200 8700 12900 --

Menganese 390 -- 1 U 1.4 J

Mercory 0.2 -- 0.2U .0.2U

Nickel 15 .12 11 12 U -- -- -- -

Poussiwn 7140 -- 45401 6180 -- -- -- -

Seleniwn 5.29 -- 1 UN ... I UN

SBver 4.0 -- 4U 4U -- -- -- --"

Sodium 29500 -- 13500 18900 --

77ulliwn 4 -- 1 UN 1 UN

Vanadium 18.1 -- 5.9 1 14.7 J

Zinc 8.3 -- 4 U 34 --

Cyanide 10 -- 10 U -- NR - -- -- -- I

m y

aa ^
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TABLE E-2 Metals and Cyanide Analytical Data

W
1--r

00^0 ^

^ m

O ^
^h N

MONITORING WGLL 5 5 5 5 5 5 5 5 5 5
SITE UTL'S S38-E12B S38-EI213 S38-E12B S38-E12B S38-EI2B S38-E128 S38-E1213 S38-E12B S38-E1213 S38-E126

ROUND u g/L 5 6 6 6 6 7 7.5 8 8 9
SAMPLEIDN BODZ56 B00Z57 B00Z60 BOOZ61 BOIBVO BOIBVI
PARAMETERS

METALS
__

mrBltercd filtered unFdlered filtered
Aluminum 152 - 58 U 58 U 58 U 58 U -- -- 1101 152 J
Antimony 21 -- 24 U 24 U 24 U 37.3 J -- -- 25 U 25 U --
Arscnic 10.9 - 4.9) 5.5 J 4.91 2.3 J 6.21 6.3 1 -
Bxrium 60.5 - 64.71 68.41 68.41 97.7 J -- . -- 47.41 51.3 1
Beryllium I - 10 1 U I U 1 U -- -- 1 U 2.11
Cadmimn 3 3U 6U 3U 3U 3U 4.7J
Calcimn 79600 - 42600 49200 45900 103000 -- -- 37100 36500
Gbrandrmr 7.8 21.5 9.2 J 20.2 6 U " - -- 19.7 J 8 U
Colbalt 3 -- 5 U 5 U 5 U 5 U -- -- 6 U 6 U --
Copper 5.22 - 511 5 U 5 U 5.5 1 -- -- 21.6 J 21.21
Iron 820 -- 132 42.81 125 62.31 -- 78.41 40.51
Lead 13.7 -- 11 1 U 1.21 2.31 -- -- 1.61 1.11
Magnesimn 20200 -- 8440 9710 9140 19000 -- - 7210 7360
Manganese 390 -- 15.8 1.61 16.3 1 U -- -- 2.7 J 4.61
Mercury 0.2 -- 0.2 U 0.2 U 0.2 U 0.2 11 -- -- 0.2 U 0.2 U
Nickel 15 -- 20.7 J 16.61 12 U 12 U -- -- 31:5 1 21.41
Potassium 7140 -- 5600 5710 5920 8070 -- -- 4470 J 45801
Selenium 5.29 -- 1 UN 1 UN I UN 1 UN 1.41 1 U
Silver 4.0 -- 411 4 U 4 U 4 U -- -- 3 U 3 U --
Sodium 29500 -- 20700 24800 22200 17200 -- -- 18500 185011 -
Thallium 4 _ i UN 1 UN I I1N 1 UN -- -- I J 1 U
Vanadium 18.1 -- 11.7 J 8.81 8.8 J 9.8 1 - -- 9.3 1 12.5 1

Zinc 8.3 -- 4 U 4 U 4 U 14.9 J -- -- 22.6 18.5 J
Cyanide 10 -- IOU -- NR 10 U -- NR -- -- 20 U -- NR

d
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TABLE E-2 Metalsand Cyanide Analytical Data

MONITORING WELL

ROUND

SAMPLEIDq

PARAMETERS

SITEUTVS

u L

6

S37-EN

5

6

S37-Ell

6

B07OZ64

6 6

S37-Ell S37-Ell

6 7

B00Z65

6 6

S37-Ell S37-Ell

7.5 8

BOIBV2

6

S37-Ell

8

BO1BV3

6

S37-Ell

8

BOIBX7

6

S37-Ell

8

BOIBXB

6

537-EII

9

METALS
unfiltered Rltered

Aluminum 152 -- 58 U 58 U - -- 97.51 131 1 123 1 1171 --

AnGmony, 21 -- 24 U 33.21 44 U 44 O 25 U 25 U -

Arsenic 10.9 -- 5.21 4.91 -- -- 5.41 5.7 1 1 U 15 1 -

Barium 60.5 -- 42.11 40.31 - - 36.3 1 38 1 11.71 10.9 1 --

Beryllium 1 1 U 1 U -- -- 1 U 1 U 1 U 1.3 1 --

Cadmlum 3 -- 3 U 3 U -- -- 4 U 4 U 3 U 3.1 1 --

Calciom 74600 -- 43000 41900 -- -- 41000 42500 25300 24100 -

Clvumiwn 7.8 -- 11.6 6 U -- -. , 9.41 7 U 91 9.11 --

Colbalt 3 5U 5U -- -- 4U 4U 6U 6U -

Cappcr 5.22 -- 5 U 5 U 26.6 44.6 20.31 15.21 --

Iron 820. 119 19 U -- -- 58.1 1 8.71 69.61 78.1 1 --

Lead 13.7 -- 1 U 1 U 3.4 2.5 1 21 1.3 1

Mngnesimn 20200 -- 8960 8780 -- -- 8600 8840 43001 42407 --

Manganese 390 -- 3.21 1 U 2.31 1 U 3.21 2.5 1

Mercury 0.2 -- 0.2 U 0.2 U 0.21) 0.2 U NR 0.2 U --

Nickel 15 -- 12U 12U -- -- 17U 17U 16U 21.41 --

Pomssium 7140 -- 5740 5120 49701 5620 2160.1 16401

Selmuum 5.29 -- 1 U1 l UN -^ - 2 U 2 U I U 1 U

Silver 4.0 -- 4 U 4 U -- -- 4 U 4 U 3 U 3 U

Sodinm 29500 -- 20300 20000 - -- 18800 19400 31801 30001

Th.flim 4 -- 1UN 1 UN -- -- 1 U 1 U 1.31 1 U

Vanadium 18.1 -- 12.71 5.91 141 141 7.51 51 -

Zusc 8.3 -- 4 U 4 U -- -- 10.6 1 8.8 1 18.61 21 -

Cyanide 10 -- IOU -- NR -- -- 10 U -_NR 20 U -- NR --

^ m
^ ^. . . . . . .. .
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O
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL 7 7 7 7A 7A 7 7
SITE UTCS S38-Ell S38-Ell S3&El1 S38-E11 538-Ell 538-E11 838-Ell

ROUND u L 5 6 6 7 7.5 8 9
SAMPLEIDN 1100Z72 B00Z73 B010Z3 B01543
PARAMETERS

METALS

unfiltered filtered
Aluminum 152 - 125 7 58 U -- 76.41 -- -
Amimany 21 - 24 U 24U 46 U -- --
Arsenic 10,9 - ^ 7.41 7.21 -- 5.71 --
Barimn 60.5 - 36.6 J 32.81 -- 54.4 1 -- -
Beryllium 1. -- 1.81 1.8 J -- 2.3 1 -- --
Cadmium 3 - 3 U 3 U. -- 3 U --
Calcium 74600 - 55200 53400 52700 --
Cluominm 7.8 - 24 6 U` -- 91 -- --
Cullbalt 3 - 5 U 5 U -- 6 U --
Capper 5.22 - 5 U 5 U -- 6.41 --
Irms 820 -- 236 28.51 -- 15 U -- --
Lead 13.7 -- l U 1.41 -- 2.1 1 --
Mesmsium 20200 -- 9870 9480 -- 11300 -- --
Mwtganese 390 -- 11.5 J 2.2 N 4 U
Mercury 0.2 -- 0.2 U 0.2 U -- 0.2 U --
Nlckel 15 -- 13.8 J ^ 12 U -- 18 U --
Potassium 7140 - 6740 6020 -- 6250 -- -
Sclenium 5.29 -- 1 U I U - 1.91 --
Silver 4.0 -- 4 U 4 U -- 5 U --
Sodimn 29500 .. 236W 22500 23200 -- . -
TluNlimn 4 -- 1 UN I UN -- I UN -- -

Vanadium 18.1 -- 13.41 12.51 -- 7 U --
Zinc 8.3 -- 10.41 4 U -- 21.2 -- -
Cyanide 10 1 0 U -- NR -- NR
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TABLE E-2 Metals and Cyanide Analytical Data

8 8A 8A 8 8 8A 8A 8 SA 8 8
MONITORING WELL

'' S31 FA8 S31-F08 S31-F-08 S31-FA8 S31-E08 S31-FA8 S31-FA8 S31-E08 S31-EO8 S31-PA8
PL SSITE U S31-F..08 - -

7 7 5 7 5 8 9
ROUND u/L 5 6

B00ZG9

6

BOOZHO

6

B0nY36

6
B00Y37

7

B010Z7 BOIOZ8

.

B01537

.

B01546 B06195
SAMPLEIDk

PARAM6'1'ERS

METALS
unfiltered filtered unfdlered filtered unfdtered f"dlered

152 158 J 58 U 58 U 58 U 40 U .40 U 86.21 99.6 J -- -
Almninum

24 U 24 U 24 U 24 U 46 U 46 ll 46 U 46 U
Anlimony 21 --

413 413 7.21 7.4 1 5 1 4.5 1 7.9 1 4 J
Arsenic 10.9 .

64 41

.

21 91 48.51 48.5 1 69.41 61.91 49.1 J 65.83 -- 50.3
Barimn 60.5 -- .

I U

.

I U I U I U 1.11 I U 2.3 J 2.3 1
Beryllium 1 . --

3U 3U 3U 3U 3U 3U . 3U 3U

-- --

Cadmium 3 --
711001 441001 55300 54900 74100 67000 5470D 68200 54700

Calcium 74600 --
19 4 6 U 13.1 10.6 13 7 U 18 " 7 U -- ,

Cbramium 7.8 -- .

- 5 U 5 U 5U 50 6U 6U 6U 60

-

Colbalt 3 -
5U 5U 5U 5U 5U 5U 16.61 7.71 -

Lopper 5.22
254 19 U 39.7 7 34.2 1 76.6 J SI Y 53.21 241 100 U

Iron 820
2 13 2 11 11 21 3.1 W. 2.91 2.1 1 1 U

Lead 13.7 -- .
13800

.
46801 12900 12700 14400 13700 13200 14300 13100

Magnesium 20200 --
9 71 1 91 1.3 U 1:6 U 4 U 4 U 4 U 4 U -- 15 U

Manganese 390 -- .

0:2U

.

0.2U 0.2 U 0.2 U 0.2U 0.2U 0.2U .0.2U
Mercury 0.2

5113 12U 12U 12U 18U 18U 78U 18U
Nickel IS ..

7800 31601 5190 5060 6890 6300 5460 7080 -- 5160
Porossfum 7140

211 1.21 I U 1 U 1.81 I U 1.2 1 1 1
Selenium 5.29 .

4U 4U 430U 4U 5U 5U 5U 5U

--

silver 4.0 --
24100 J 9650 * 18900 18900 26100 24500 19600 26300 21700

Sodium 29500 --
111 1U 1U IU

,
1U IU I UN 1UN

Thalliom 4 --
8 61 4U 13.9 U 14.9 U 8.21 7 U 11.3 1 7 U

-

Vanadium 18.1 -- .

22 3 4 U 411 4 U 8.11 4.61 21.1 21.1

-

Zinc 8.3 -- .

30 U -- NR IOU -- NR 10 U -- NR --NR -- NR

-

-

-

-
Cyanide 10

^-:-^
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TABLE E-2 Metals and Cyanide Analytical Data . .

^
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MONITORING WELL

ROUND

SITE UTL'S

ug/L

9 9

S32-E08

5 6

9

S32-E08

6

9

S32-E08

7

9

532-E08

ZS

9

S32-E08

8

9

532-E08

9

SAMPLEiDp BOlIY40 e00Y41 1101540

PARAMETERS

METALS
mffdtered filterrA

Almnimmn 152 -- 73.91 58 U -- 86.4 1 -- -

Anthony 21 -- 24 U 24 U -- 46 U _ --

Arsesuc 10.9 -- 1.81 1.71 -- 2.81 -- --

Bariuro 60.5 -- 64.61 641 -- 69.6 1 --

Ueryllimn I -- 1 U 1 U -- 1 U -- --

Cadmiurn 3 -- 3 U 3 U -- 3.3 1 --

Calcium 74600 -- 20200 20200 20000

Clvomimn 7,8 -- , 22.5 4.5 1 7 U

Colbalt 3 -- 5A 5 U 6 It -- -

Copper 5.22 -- 5 U 5 U -- 6.4 1 --

Iron 820 -- 81.31 35.21 - 241 -

Lead 13.7 -- 1 U 1.21 -- 2.6 1

Magnesiwn 20200 -- 47501 4690 1 -- 4960 1 -- -

Manganese 390 - 87 1 84.11 96'2

Mcrcury 0.2 -- 0.2 U 0.2 U -- 0.2 U

Nickel IS ^- 12 U 12 U -- 18 U

Powssinm 7140 -- 5010 4450 1 4530 1 --

Selenium 5.29 -- 1 U 1 U -- 1 U --

Silver 4.0 -- 4 U 4 U 5 U -- -

Sodivm 29500 -- 14300 15000 -- 15000 -- --

Thallitun 4 -- 1 U 1 U -- IUN --

Vanadium 18.1 -- 6 U 5 U - 7 U - --

Zinc 8.3 -- 4 U 4 U - 21.4 -- -

Cyanide t0 -- IOU -- NR - NR -- --
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL

ROUND _

SAMPLE1111

PARAMETERS

SITEU'fl.'S

uglL

10

S30-EIOA

5

10

S30-EIOA

6
1100Y44

10

S30-EIOA

6
1100Y45

10

S30-EIOA

6
1100Y48

10

S30-EIOA

6
1100Y49

10

S30-EIOA

7

B010X3

10

S30-EIOA

7 . 5
1101531

10

S30-EIOA

8

B01BV4

10

S30-EIOA
9

_806196

METALS

unfiltered fdtered unfiltered filtered
Aluminuni 152 -- 1031 58 U 1061 58 U -- .40 U -- --
Amimony 21 -- 24 U 24 U 33.31 31 J -- 46 U -- --
Arsenic 10.9 -- 2.81 3.3 J 3.11 3 1 -- 2.41 -- ..
Bariwn 60.5 -- 88.81 871 87.61 88.81 84.61 -- 90.3
Berylliwn I -- 1U IU IU 1U -- IU - --
Cadmium 3 3 U 3 U 3 U 3 U -- 3 U -- --
Calciwn 74600 97300 97500 97000 98300 -- 97700 -- 95800
Clvamiwn, 7.8 -- 2A.4. b U 27.5 6.9 J -- 7 U
Colbalt 3 -- 5 U 5 U i U 530 U -- 6 U -- --
Copper 5.22 -- 5U 5 U 5 U 5 A -- 5 U
Iron 820 -- 159 , 20.3 J 181 19 U 18.7 U I00 U
Lead 13.7 1 U 1 U I U 1 U 5.3 -- --
Magnesium 20200 -- .19900 19800 19700 19900 -- 19900 -- 79800
Manganese 390 -- 5.2U I U 6 U ...1 U 4 U -- 15 U
Mercury 0.2 -- 0.2 U 0.2 U 0.2 U 0.2 U - 0.2 U -- --
Nickel 15 - 12 U -12 U 16.91 .12 U - 18 U --
Potessium 7140 -- 8460 8390 8040 8710 8560 7530
Selenium 5.29 1 U 1 U 1 U 1 U 1 U --
Silver 4.0 -- 4U 4U 4U 4U -- 5U
Salium 29500 29500 29800. 29200 29900 29700 30500
Thallium 4 -- 1 U 1 U 1 U I U -- d LU - _
Vanadimn 18.1 8.9 U 6 U 5.9 U 5 U -- 71
Zinc 8.3 -- 10.3 1 4 U 25.3 4.3 1 4.9 1
C anidc 10 IOU -- NR IOU -- NR - -- NR -- --
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL

ROUND

SAMPLEIDH

SITEUTLB

ug/L

11

S30-E10B

5

11

S30-HIOB

6

B00Y52

11

S30-EIOB

6

000Y53

11

S30-EIOB

6

B00Y56

]1

S30-EIOB

6

B00Y57

11

S30-EIOB

7

0010X9

11

530-ElOB

7.5

B01534

11

S30-EIOB

8-_

1101 11V7

11

S30-EIOB

- 9

B06197

PARAMETERS ..._. ^- -

METALS
rudiltered filtered un0ltered Fdlered

Aluminum 152 -- 831 58 U 165 1 58 U 40 U -- --

Antimony 21 -- 27.41 49.21 24 U 31.41 -- 46 U -- --

Arsenic 10.9 -- 2.11 2,11W 2.21W 1.91 -- 1.51 -- --

Barium 60.5 -- 88.21 88.81 871 87 1 -- 87.4 J -- 84.1

Beryllimn I -- 1 U I U 1 U 1 U -- 1 U

Cadmium 3 -- 3 U 3 U 3 U 3 U -- . 3 U

Calcium 74600 -- 105000 107000 10500 10500 -- 111000 -- 105000

Chrominm 7.8 -- 20 6 U 17.5 6 U 7 U -- --

Colbalt 3 -- 5 U 5 U ^ 5 U 5U -- 6 U

Copper 5.22 -- 5 U 5 U 5 U 5 U -- 5 U --

820 -- 159 27.31 202 25.8 1 -- 15 U 100 U
Iron

Lead 13.7 -- 1 U I U 1.41W 1 U -- I U -- --

Magnesium 20200 - 22000 22200 21900 21900 -- 23000 -- 22600

Manganese 390 -- 64.3 E 57.9 E 57.9 E 57.9 E -- 10.7 U -- 20-1

Mercury ` 0.2 -- 0.2 U 0.2 U 0.2 U 0.2 U -- 0.2 U

Nickel 15 -- 12 U 12 U 12 U 12 U -- 18 U. --

Potassium 7140 -- 9230 9350 9130 9480 -- 9830 -- 8330

Selenium 5.29 -- I U I U I U l U -- I U -- -'

Sllver 4.0 -- 4 U 4 U 4 U 4 U 5 U --

Sodium 29500 -- 31900 32500 31800 31900 -- 32700 -- 35600

4 -- I U I U I U I U -- 1 IN -- -
T6allium

Vanadiem 18.1 -- 4.9 U 5 U 5.9 U 7 U -- 7 U -- --

Zinc 8.3 -- 43.1 4.3 J 6.51 6.1 1 -- 4 U -- --

Cyanide 10 -- IOU -- NR 10 U -- NR -- NB --
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL 12 12 12 12 12 12 12
SITE UTL'S S31-ElOA S31-EIOA S31-EIOA S31-EIOA S31-EIOA S31-EIOA 531-F,10A

ROUND u/L 5 6 6 7 7.5 8 9
SAMPLEIDp B00y20 B00y21 BOIOT5 B014Z8 BOIBWO B06198
PARAMETERS

METALS

unldtered f-dtered
Aluminum 152 -- 71.5 3 58 U -- 40 U -- --
Antunony 21 -- 39.51 24 U -- 46 U --
Arsmuc 10.9 -- 3.81 3.51 -- 6.6 U -- --
Barium 60.5 -- 1111 1121 -- 1121 -- 103
Berylliwn I -- 1 U I U -- I U ..
Cadmiuns 3 -- 3 U 3 U -- 3 U
Calcium 74600 -- 111000 112000 115000 -- 102000
Chromium 7.8 - 9.41 8.11 -- 7 U --
Colbalt 3 -- 5 U S U -- 5 U -- ' _.
Copper 5.22 -- 6.21 5.11 -- 5 U __

Iron 820 -- 56.51 28.3 1 41.4 U 100 U
Lead 13.7 -- 1 U 1 U 1.21 _ _
Magnesium 20200 -- 22400 22600 -- 23300 -- 20800
Mwiganese r390 -- 2.7 U 2.7 U 4 U -- 15 U
Mercury 0.2 -- 0.2 U 0.2 U 0.2 U

- -Nickel 15 -- 12 U .12 U - .18 U
Polassnun 7140 -- 9190 8810 -- 9170 7790
Selenium 5.29 -- 1.5 1W 1 U I U
Silver 4.0 -- 4 U 4 U -- 5 U
Sodium 29500 -- 31000 31300 -- 31600 -- 30900
Tlullimn 4 -- 1 U I U -- 1 UJ -
Vanadium 18.1 -- 10.9 U 9 U -- 71
Zinc 8.3 31 4.21 -- 4 U
Cyanide 10 -- 10 U -- NR

^- .. . .. . . . . . . . _ _ ^ \.
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TABLE E-2 Metals and Cyanide Analytical Data

7 `-^̂ 0"

MONI'fOR1NG WELL

ROUND

SITE UTL'S

u/L

13

S31-EIOB

5

13

S31-E10B

6

13

S31-BlOD

6

13

S31-EIOD

7

13

531-EIOB

7.5

13

S31-EIOB

8

13

S31-EIOB

9

SAMPLE1Dp BOOY24 B00Y25 13010T7 80150 1 BOIBW3

PARAMETERS

MEI'ALS

unBltercd fdtered

Almninum 152 -- 1391 58.71 -- 40 U -- -

Aufimany 21 -- 24 U 40.81 46 U -- -

Arseiuc 10.9 -- 3.51 3.61 -- 2.6 -- -

Barium 60.5 -- 96.31 96.31 -- 89.21 -- --

Beryllium I -- I Il J U -- 1 U

Cadmium 3 -- 3 U 3 U -- 3 U --

Czlcimn 74600 -- 105000 104000 -- 102000

Cluomium 7.8 -- 18.7 6 U -- 7 U

Calbzlt 3 5 U 5 O -- 6 U

Cu^pper 5.22 -- 5 U 5 U -- 10.9 1

Iron 820 216 46.1 1 22.4 U --

Lead 13.7 -, 11 1 U -- 1.5 1 -- -

Magnesium 20200 -- 21300 21200 -- 20800 -- -

Manexnese 390 -- 10 U 2.8 U 4 U - --

Mercury 0.2 -- 0.2 U 0.2 U -- 0.2 U

Nickel 15 -- 12 U 12 U -- IS U

Potassimn 7140 -- 8460 8560 -- 8280 -- -

Selenfum 5.29 -- 1 U 1 U -- I U .- '

Silver 4.0 -- 4 U 4 U -- 5 U --

Sod'nun 29500 -- 29500 29700 29200

17u11fim 4 -- 1 U 1 U -- 1U1

Vanadium 18.1 -- 9.9 U 8 U -- 7.7 J -- -

ZLre 8.3 -- 4 U 9.81 -- 5.2 3

Cyanide 10 -- 10 U -- NR -- NR
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL 14 14 14 14 14 14 14
WELLID S31-EIOC S31-EIOC S3I-EIOC S31-E10C S31-E10C S31-EIOC S31-EIOC
ROUND 5 6 6 7 7.5 8 9
SAMPLEIDq BDOY28 B00Y29 BOIOT9 B01504 BOIBW6 B06202
PARAMETERS
METALS

unfiltered filtered
Aluminum -- 62.5 1 58 U - 58.5 1 -- --
Antimony 24 U 28.91 -- 46 U -- --
Arsenic -- 1.81 1.71 -- 2.2 J -- --
Barium -- 84.5 1 86.41 -- 81.4 J -- 83.2
Beryllium -- I U I U -- IlI -. --

Cadmiuns -- 3 U 3 U -- 3 U -- --
Calcium -- 107000 108000 -- 109000 102000
Clnamium 15 6.21 7U -- -
CoNal[ -- 5 U 5 U 6 U
Copper. -- 5 U 5 U 5 U

Iron .70.41 26.31 IS U 100 U
Lead -- I U I U -- 1.2 J

Magnesiwn 221000 22400 22100 -- 21200
Manganese -- 7 U 5.1 U -- 4.51 15 U
Mercury -- 0.2 U 0.2 U 0.2'U --
Nickel -- 12U 12U -- 18U --
Potassinm.. 9010 8930 8960 - .7820
Selenium I U I U -- I U --

SRver -- 4 U 4 U -- 5 U -
Sodium -- .30600 31100 -- 30400 - 30600
Thallium I U 1 U -- I U1 --
Vanadium -- 7 U 4 U -- 7 U -- --
Zinc , . -- 4.71 4 U - 5.1 1
Cyanide 10 U -- NR -- NR

. . . . __. _ ... - ^. . _
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TABLE E-2 Metals and Cyanide Analytical Data

U
O N
ro
N
?

MONITORING WELL 15 15 15 15 15 IS 15 IS

WELL ID S31-EIOD S31-EIOD S31-EIBD S31-EIOD S31-EIOD S31-EIOD 531-EI01) S31-EIOD

ROUND 5 6 6 6 7 7.5 8 9

SAMPLEIDq BIIOZF"1 600ZF8 B00Y33 13010V1 B01507 BOIBW9 806206

PARAMETERS

METALS
unfiltered filtered

Aluminum 58 U 114 J 58 U -- 40 U --

Antimony -- 24 U 29.81 24 U -- 46 U -- --

Arsenic -- 3.61W 3.91W 4.81 -- 3.5J -- --

Barium -- 71.7 J 129 1 78.3 J -- 82.3 J 65.3

Beryllium -- 1 U I U 1 U -- I U

Cadiniwn -- 3 U 3 U 3 U -- 3 U

Calcium -- 87000 * 158000 * 86400 93300 -- 7030D

Chromiwn -- 10.9 6 U 8.71 - 7 U

Colbalt 5 U 5 U 5 U -- 6 U

Copper 5 U 16.9 J 5U -- 5 U -- --

Iron -- 49.9 1 20.91 24.3 J -- 23.9 U -- 100 U

Lexd -- 2.9 J I U 1.1 J -- I U -- --

Magnesium -- 17100 * 31000 * 17600 -- 19000 -- 14600

Manganese -- 1 U I U 1.4 U -- 4IJ -- 15 U

Mercury -- 0.2 U 0.2 U 0.2 U -- 0.2 U --

Nickel -- 12 U 12 U 12 U -- 18 U -- --

Potassium - 7700 92000 7910 -- 8420 -- 6190

Selenium I U I U I U -- 1 U -- --

SBver -- 4 U 4 U 4 U -- 5 U --

Sadium 14400 * 40800 * 26200 -- 27400 - - 25400

Thallium -- 1 U 1 U 1 U -- I UJ -- --

Vanadium -^ 7.71 17.3 1 9 U - 9.8 J -- -

Zinc -- 4U 14.81 4.41 -- 4U --

Cynnide -- 10 U -- NR -- NR -- -- NR
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL 17 17 17 17 17 17 17 17
WL•LLID S31-E13C S31-E13C S31-E13C S31-E13C S31-E13C S31-E13C S31-E13C 531-B13C
ROUND _ 5 5 6 6 7 7.5 8 9
SAMPLEIDq BOOUS9 BOO11T0 BOOZC2 BOOZC3

PARAMETERS

METALS
mdiltered filtered unfdtered fdtered

Aluminum 39.41 2511 487 58 U -- -- --

Mtunony 37 U 371) 24U 24 U - -- -- --
ArSenic 4.61 3.91 4.41 4.91 --

--Barlmn 39.61 39.61 26.71 19.4 J -- -- -
Beryllmm 2 U 2 U I U 1 U -- -- --

Cadmimn 4 U 4 U 3 U 3 ll -- -- --

Calcium 50300 51500 25900 26800 -- -. --

Chiomium 4.71 4 U 57.5 6 U -- -- - --
ColBalt 2 U 5 U 5 U 5 U

Capper 4 U 4 U 7.41 5 U

Iron 59.3 1 38.31 729 26.21

Lead 3 U 3 U 4.9 1.11
Megnesium 10300 10500 5430 5460 -- -- -- --
Manganese 2 U 2 U 114 92.8 -- -- -- --
Mercury 0.2 U 0.2 U 0.2 U 0.2U

Nickel 20 U 20 U 60.3 .13.91

Poiassiwn 5020 46701 40201 3800J -- --
Selenwm 4 Ul 4 UJ 1 U 1 U -- --
SBver 5U 5 U 4 U 4 U ' -- -- --

Sodium 8080 8360 16200 16700

Thallium 6 U 6 U I UN 1 UN -- --

Vanadium 8.3 1 7.51 4 U 4 U --
Zinc 4U 4U 4U 5.21 -
Cyanidc IO U -- NR IOU -- N R .--
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TABLE E-2 Metals and Cyanide Analytical Data

/

MONITORING WELL 18 18 18 18 18 Is 18 18 18 18

WELL ID 837-E12 S37-E12 S37-E12 S37-E12 S37-E12 S37-E12 S37-E12 S37-E12 537-E12 S37-E12

ROUND 5 5 6 6 7 7 _ 7.5 8 8 9

SAMPJ-EIDN B0011V8

_

BOOIIV9 B00ZG 1 BOOZG2 B0I0Y9 8010Z0 BOIBX2 B01BX3

PARAMETERS

METALS

ddtered Rltered mffdtcred filtered rmfdtered filtered

Aluminum 629 229 211 72.91 1411 40 U - 184 J 78.5 J -

Antimany 37 U 37 U 24 U 24 U 46 U 46 U -- 44 U 44 U -

Arsenic 5.31 4.9J 4.31W 4.21W 5.61 4.9J -- 4.81W 4.51 --

Barium 52.3 J 45.21 29.8 J 29.21 32.61 26.1 1 -- 35.7 1 35.7 1

Beryllium 2 U 2 U 1 U IU 1 U 1 U -- 1 U I U

Cadmium 4U 4U 3U 3U 3U 3U -- 4U 4U

Calcium 47900 47800 39800 * 40400 * 38900 35800 48100 47800

Chromium 7.5 J 7.5 J 43.6 6 U 29.1 7 U -- 41,8 9.41

ColOalt 5U 5U 5U 5U 6U 6U -- 4U 4U --

CalsPer 4 U 4 U 5.3 1 22.1 1 6.51 5 U -- 42.8 27.7

Iron 901 390 459 19 O 444 78.1 1 -- 383 41.1 J --

Lead 3U 3U 1.81 3.7 6.5 3W` - 2.61W 2.31 -

Magnesium 10100 10000 79100 * 7910 * 7570 7240 9560 9440

Manganese 80.3 72.1 13.6 1 4.61 14.1 J 4 U -- 11.4 1 1 U

Mercury 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U -- 0.2U 0.2U

Nickel 20 U 20 U 19.5 1 12 U 20.81 I8 U -- 17 U 17 U

Potassium 49201 45001 46101 44001 36801 36501 46001 5030

Selenium 4 JN 4 UJ I U 1 11 1 U I U -- 2 U 2 U

Silver 5 U 5 U 4 U 4 U 5 U 5 U -- 4 U 4 U

Sodium 15500 15400 11100. 11100 * 11300 10800 13600 13500

Thallium 6 U 6 U 1 U 1 I7 1 0 I U -- I U 1 U

Vanadium 10.71 9.11 8.6J 6.71 7U 7U -- 131 14.5J

Zinc 4 U 79.6 27.5 18.41 19.81 7.51 -- 17.7 J 10.6 1

Cyetdde 10 O -- 10 U -- NR 10 U -- NR -- 10 U -- NR
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TABLE E-2 Metals and Cyanide Analyticat Data

MONITORING WELL 19 19 19 19 19 19 19 19

WELLID S32-E11 S32-EII S32-E11 S32-E1I S32-Ell S32-E11 S32-El1 S32-E11

ROUND 5 6 7 7 7.5 8 8 9

SAMPLEIDN BOOZH3 BOIOV3 B010V4 B01510 B01C07 BOICO8 B06207

PARAMETERS

METALS
unBllered filtered

AluMnum -- -- 67.1 1 40 U 40 U 1311 172 1 --

Antimony -- -- 46 U 46 U 46 U 25 U 25 U --

Arsenic -- -- 2.61 2.21 4.21 4.4JW 4.81W --

Barium -- -- 50.21 48.51 45.5 1 41.91 42.5 1 50 U

Beryllium -- -- 1 U I ll 1 U 1 U 1 U --

Cadmimn -- -- 3 U 3 U 3 U 3 U 3.6 1 --

Calcnun -- -- 47700 47300 47300 47700 46500 44100

Lhromium -- ,-- 10.3 7 U 7 U 8 U* 8 U.

Colbalt -- -- 6 U 6 U 6 U 6 U 6 U --

Copper 9.21 5 U 5 U 13 1 32.4 --

Iran -- -- 70.81 20.71 16.41) 97.5 1 78.41 .100U

Lead I U I U 11 2.5 J 1.61 --

Mabmesium -- -- 9500 9370 9470 9150 9290 8740

Mang:mese - -- 53.6 . .. 52.1 28.5 16.7 12.1 1 15 U

Mercury 0.2U 0.2U 0.2U 0:2U 0.2U --

Nickcl -- -- 18U 18U 18U I6U 16U -

Pma:siiun -- -- 6340UN 5620 6000 U 5550 5590 5730

Selenium I U 1 UN 1 U 1 JW I Il --

Silver -- -- 5 U 5 U 5 U 3 U 3 U --

Sodium 20900 20600 20600 20500 21000 19800

77ullium I U 1 U 1 UJ lU 1 U

Vmadiwr -- -- 7 U 7 U 11.21 6.11 7.5 1 --

'L'um -- -- 13.21 10.31 4 U 11.41 31.5 --

Cyadde 10 U -- NR -- NR 20 U -- NR --
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL 20 20 20 20 20 20 20 20
WELL ID S29-Ell S29-E11 S29-E11 S29-E1I 329-Ell S29-Ell S29-Ell S29-EI1
ROUND 5 6 7 7 7.5 8 8 9
SAMPLE IDN 800Z114 B010117 13010V8 801513 BOIC12 BOlC13 B06208
PARAMETERS

METALS

unfdtered fdteced

Aluminum -- -- 222 40 U 40 U 746 381
Andmony - -- 46 U 46 U 46 U 44 U 44 U --
Arsenic -- -- I U I U 2.11 3.7 J 3.6 JW --
Badmm -- -- 99.7 1 98.5 1 93.7 1 99.5 1 89.9 J 93.1
Beryllium -- -- 1 U 1 U t U 1.11 1 U --
Cadmium - -- 3 U 30 3 U 4 U 4 U --
Calcium -- -- 95500 959110 92900 94500 92400 91000
Chromium -- -- 11.4 8.51 7 U 53.3 7 U -
Colbalt -- 6 U 6 U 6 11 4l1 4 U --
Copper -- -- 12.8 1 5 U 5 U 31.9 ll J --
Iron -- -- 186 46.71 25 U 1010 38.1 1 172
Lead -- -- 1 U 1 U 4.6 1.6 JN 2.31N --
Magnesium -- -- 18400 18300 18300 18800 18300 18200
Manganese -- -- 104 99.1 80.6 67.5 40.1 28
Mercury -- -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U --
Nickel -- -- 18U 18U 18U 24.61 17U --
Palessimn -- -- 9410 8900 8900 8550 8630 7700
Selenium -- -- I UN I UN 1 U 1 UN I UN --
Silver -- -- 5 U 5 U 5 U 4 U 4 U
Sadium -- -- 30200 30300 30100 30700 30100 30600
-Dutlimn -- -- 1 U 1.11 1 111 1 UN I UN --
Vanadium -- 7 U 7 U 7 U 14.41 10.9 J
Zinc -- -- 21.6 101 4U 91 5U --
Cyanide 11.6 U -- NR -- NR to U -- NR

d
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL

WELLID

ROUND

SAMPLEIDN

21

S31-EIOE

5

21

S31-E10E

6

B00ZEI5

21

S31-EIOE

7
11010W1

21

S31-ELDE

7

B0I0W2

21

S31-EIBE

7.5

B01516

21

S31-EIOE

8
B01C17

21 21

S31-EIOE S31-EWE

8 9

B0IC18

PARAMETERS -_

METALS

unfdlered fil tered

Aluminum 73.3 1 84.5 1 40 U 621 I471

AnUmony - -- 46 U 46 U 46 U 44 U 44 U.

Arsenic I U 1 U I U I U I U

Bariwn - -- 37.21 33.3 J 38.21 39.11 36 1

Berylliwn -- -- 3.4 J I U I U 1.11 1 U

Cadmium 3.6 J 3 U 3 U 4 U 4 U

Lalciwn -- -- 22000 22800 23300 23300 23400

Clnammm -- , -- 30.7 7 U 7 U 55.7 7 U

Calbalt -- -- 6 U 6 U 6U 4 U 4U

Copper -- -- 91 8.1.1 5 U 92.6 81.7

Irnn -- -- 377 178 2831 588 54.6 1

Lead -- - IU IU IU 1.91N 2.2JN

Mzgnesium -- --- 5690 5880 6000 5970 5990

Manganese - -- 163 157 155 182 151.

Mercury 0:2 U 0.2 U 0:2 U 0.2 U 0:2 U

Nickel 33.61 18 U. 18 U 30.61 17 U.

Polassium -- -- 5500 5100 5500 5000 5160

Selenium 1 UN IUN I U 1 UN 1 UN

Silver -- -- 5 U 51) 5 U 4 U 4 U

Srdiwn -- -- 27800 24600 22700 22700 22300

Thalliwn -- -- I U I U 1 UJ 1 UN I IIN.

Vanadiwn 7 U 7 U 7 U 5 U -7.11

Zinc -- -- 26.2 17.91 4 U 28.1 5.81

Cyanide 10 U -- NR -- NR IOU -- NR

"d H
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL 22 22 22 22 22 22 22 22
WELLID S31-Ell S31-E11 S31-EII 531-E11 S31-Ell S31-E1i S31-Ell 331-Eli
ROUND 5 6 7 7 7.5 8 8 9
SAMPLEIDN 1100Z116 B010W5 0010W6 B01519 1101C22 1101023 B06209
PARAMETERS

METALS

unBltered filtered
Alumimmm -- -- 80.5 J 40 U 40 U 117 J 1271' --
Anlimony 46 U 46 U 46 U 44 U 44 U --
Arsenic -- -- 2.2JW 2.8 JW 1,91 3.21 3.2J --
Barium -- -- 59.4 N 58.2 1 57.3 1 51.71 52.3 1 50 U
Beryllium I U I U 4U 1 U I U --
Cadmium -- -- 311 3 U 311 4U 40 --
Calcium 42400 42700 45400 46800 46900 44600
Chromium -- -- 10.8 7 U 7 U 19.8 10.4 --
Colbalt -- -- 6 U 6U 6 U 4U 411 --
Copper -- -- 10.9 N 5U S O 19.61 54.4 --
Iron -- -- 88.7 N 27.81 27.6 U 110 38.61 100 U
Lead I.IN !U IU 2J 2.61 --
Mugnesium -- -- 9010 91100 9560 9610 9580 9000
Manganese -- -- 113 101 95.6 44.4 41.3 15 II
Mcrcury -- -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 It --
Nickel -- 18 U 18 U 18 U 17 U 17 U --
Polassium -- _ 7420 7770 6750 6600 6630 5460
Selenium -- 1.4 JN 2.2 JN 1.31 2 U 2 U
Sflver -- -- 5U 5U 5U 4U 4U
Sodium -- -- 21000 21100 20900 21200 21400 20300
Thallium -- -- 1 U I U 1 UJ 41 U 1 U --
Vanadium -- -- 7 U 7 U 7 U 11.61 7.21 --
Zinc -- -- 12.21 12.2J 4.11 8.81 17.71
C mude -- -- IO U -- -- NR 10 U -- NR --
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TABLE E-2 Metals and Cyanide Analytical Data

T
OD

.x =

MONITORING WELL

WELLID

ROUND

529-E12

S29-E12

5

S29-E12
529-E12

6

S29-E12

529-E12

7

S29-E12

529-E12

7.5

S29-E12

S29-E12

8

S29-EI2

S29-E12

9

SAMPLEIDq B00Y72 801C29 B06210

PARAMETERS

METALS

Aluminum -- 58 U -- -- . . "

AnlbuonY -- 321 -- -- - "

Arsenic - 4.41W

Barium -- 48.21 50 U

Beryllium -- I U " -- -- "-

Cadmium -- 3 U -- -- --

Calcium -- 50300 -- -- -- 47500

Chromium -- 6U -- -- -' -

Colbalt -- 5 U -- . -- -- "
. CnPl,er -- 5 U ' . . " " --

Iron - 83.21 -- -- -- .100 U

Lead - 1 U _-

Malqicsium -- 9830 -. -- -- 9410

ManSanese -- 1 U 15 U

Mercury -- 0.2U -

Nickel -- 12 U -- -- -. . '

Potassium -- 6220 5970

Selenium -- 1 UN -- -- " -

Sever -- 4U _

Sodium -- 22900 20900

Thallium - I UN . -- -- " "

Vanzdium -- 9.81

Zine 91.4

Cyanide --. (0 U
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL S30-15A S30-I5A 530-E15A S30-15A S30-15A S30-15A
WELLID S30-15A S30-E15A S30-E15A S30-I5A 530-15A S30-15A
ROUND __ _ 5 6 7 7.5 8 9
SAMPLGIDq 1100Y68
PARAMETERS

_

METALS

Aluminum -- 58 U -- -- --
--Amimony 24 U

Arsenic -- - 1.81

--Barium -- 70.21 -- -- --

_-Reryllimn _ I U
Cadsnium 3 U -- -- --

--Calcium -- 80800 -- -
--Chrominm -- 6 U

--Calbalt -- 5 U
Copper _ 5 U _

--Iron -- 251 --
Lcad -- 6.2 -- -- --

Magnesium -- 14500 -- -- --

--Manganese -- 1.3 J -- -- --

-Mercury -- 0.2 U -- -- --
Nickel -- 12 U -- -- -- --
Potassinm -- 6950 -- -- --

Selenium -- 1 UN -- -- --

Silver -- 4 U -- -- --
Sodium -- 14600 -- -- --
Thalliwo, -- I UN -- -- --

--Vwadiunt -- 5.8 J -- -- --
Zinc -- 56.2 -- -- --
Cyanide 10 U

>
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TABLE E-2 Metals and Cyanide Analytical Data

MONITORING WELL S32-E73A S32-E13A S32-E13A S32E13A 532-E13A S32-E13A

WELL ID S32-E13A S32-E13A 532-E13A 532-E19A S32-E13A S32-EI3A

ROUND 5. 6 7 7.5 8 9

SAMPLEIDq B00Y60

PARAMETERS

METALS

Aluminun - 58 U -- -- --

Anlimony -- 48.71 -- ° -- --

Arsenic -- 2.51 -- -- -- --

Barimn -- 1171 -- -- -- -

Beryllimn -- I U -- -- -- --

Cadmium -- 3I7 -- -- -- --

Calcium -- 123000 -- -- -- -

Chromiwn 6U

Colbalt -- 5 U -- -- -- --

CuPper _ 5 U ` . " " .

Iron : -- 375

Lexd. _ 2.6 1

Magnesiwn 23100

Manganese -- 3.61

Mercury -- .0.2 U -- -- -- --

Nickel -- 12 U -- -- -- -

Polassiwn -- 9130 -- -- -- -

Sclenium _ 1.51N

Silver -- 4U -- -- -- --

Sodium 19800

Thallium _ I UN '- -- _ . -

Vanad'nun -- 11.71 -- -- - -

Zinc -- 22.8 - -

Cyanide -- 10 U -- -- --

d
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TABLE E-3 Wet Chemistry Analytical Data

/

MONITORING WELL 1 1 I 1 1 1
WELLI.D. UN1T UTL'S S41-Ell S41-E11 S41-EI1 S34-EI0 S41-E11 841-E11
ROUND 5 6 7 7.5 8 9
SAMPLE ID# BOOZC6 B01BT3
PARAMETERS

WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 -- -- --
TOC 3.9 -- -- -- -- --
Ammonia 0.15 -- 0.02
Nitrates NA -- 4.4
CpD 15 -- 10 ND
Turbidity (units = NTU) NA -- 0.3 -- -- -- _-
Alkalinity (CaCO3) 199 -- 170 -- -- 240 --
Fluoride (F) 0.5 -- 0.5 -- -- --
Cliloride (CI) 22.1 -- 14 --
Bromide (Br) 1 -- 0.2 ND
Phosphate (P04-P) 1.0 -- 0.2 ND
Nitrate (N03-N) 12.3 -- 18 _-
Nitrite (N02-N) 1 -- 0.07 ND --
Sulfate (SO4) 42.5 -- 31 --
TDS 433 -- 310 -- -- -- --
pH 7.5-8.7 -- 7.8 __
Conductivity (units = umhos/cm) NA -- 480 -- -- 720 --

0
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£ ^ŷ #̂i f^ 3 7

krl
LA
N

N ^
t^1lO-n

W
W
O

TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 2 2 2 2 2

WELLI.D. UNIT UTL'S S34-E10 S34-E10 S34-E10 S34-E10 S34-E10

ROUND 5 6 7 7.5 8

SAMPLE ID# B00Z68

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- --

Ammonia 0.15 -- 0.06 -- -- --

Nitrates NA -- 6.5 -- -- --

COD 15 -- 10 ND -- -- --

Turbidity (units = NTU) NA -- 0.6 -- -- --

Alkalinity (CaCO3) 199 -- 140 -- -- --

Fluoride (F) 0.5 -- 0.7 -- -- --

Chloride (Cl) 22.1 -- 13 -- -- --

Bromide (Br) 1 -- 0.2 ND -- -- --

Phosphate (PO4-P) 1.0 -- 0.1 ND -- -- --

Nitrate (N03-N) 12.3 -- 6 -- -- --

Nitrite (NO2-N) 1 -- 0.06 ND -- -- --

Sulfate (SO4) 42.5 -- 41 -- -- --

TDS 433 -- 300 -- -- --

pH 7.5-8.7 -- 7.7 -- -- --
Conductivity (units = umhos/cm) NA -- 470 -- -- --

^
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 2 3 3
WELL I.D. UNIT UTL'S S34-E10 541-E12 S41-E12
ROUND 9 5 6
SAMPLE ID# B06194 BOOZDO
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220
TOC 3.9 -- -- --
Ammotria 0.15 0.05 U -- 0.1
Nitrates NA -- 2.2
COD 15 -- -- 10 ND
Turbidity (units = NTU) NA -- -- 0.9
Alkalinity (CaC03) 199 154 -- 310

tri
tA Fluoride (F) 0.5 0.3 -- 0.8

Chloride (Cl) 22.1 13.8 -- 110
Bromide (Br) 1 -- -- 0.2
Phosphate (P04-P) 1.0 0.03 J -- 0.2 ND
Nitrate (N03-N) 123 5.01 -- 10.6
Nitrite (N02-N) 1 0.1 U -- 0.07 ND
Sulfate (SO4) 42.5 45.5 -- 23
TDS 433 -- -- 590
pH 7.5-8.7 7.88 7.5
Conductivity (units = umhos/cm) NA -- -- 940

ro

w
w
0

B01BT6

3 3 3
S41-E12 S41-E12 S41-E12

7 7.5 8
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 3 4 4 4 4 4

WELLI.D. UNIT UTL'S S41-E12 S38-E12A S38-E12A S38-E12A S38-E12A S38-E12A

ROUND 9 5 6 7 7.5 8

SAMPLE ID# BOOZ52 BO1BT9

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (uglL) 220

TOC 3.9 -- -- -- -- --
Ammonia 0.15 -- -- 0.02 ND -- -- --

Nitrates NA -- -- 2 -- -- --

COD 15 -- -- 10 ND -- -- --

Turbidity (units = NTU) NA -- -- 0.2 -- -- --

Alkalinity (CaC03) 199 -- 130 -- -- --

Fluoride (F) 0.5 -- -- 0.6 -- -- --

Chloride (Cl) 22.1 -- -- 8.5 -- -- --

Bromide (Br) 1 -- -- 0.2 ND -- -- --

Phosphate (P04-P) 1.0 -- -- 0.1 ND -- --

Nitrate (N03-N) 12.3 -- -- 1.8 -- -- --

Nitrite (NO2-N) 1 -- -- 0.06 ND -- -- --

Sulfate (S04) 42.5 - -- 17 -- -- --

TDS 433 -- -- 220 -- -- --

pH 7.5-8.7 -- -- 7.8 -- -- --

Conductivity (units = umhos/cm) NA -- -- 350 -- --

d
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TABLE E-3 Wet Chemistry Analytical Data

trl

^

MONITORING WELL 4 5 5 5 5 5
WELLI.D. UNIT UTL'S S38-E12A S38-E1213 S38-E1213 S38-E12B/DUPL. S38-E12B S38-E1213
ROUND 9 5 6 6 7 7.5
SAMPLE ID# B0oZ56 BOOZ60
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220
TOC 3.9 -- -- --

--Ammonia 0.15 -- -- 0.02 ND 0.02 --
Nitrates NA -- -- 1.7 1.7
COD 15 -- -- 10 ND 10 ND
Turbidity (units = NTU) NA -- -- 0.4 0.4
Alkalinity (CaC03) 199 -- -- 120 120 -- --
Fluoride (F) 0.5 -- -- 0.6 0.6 --
Cliloride (CI) 22.1 -- -- 6.5 6.5 --
Bromide (Br) 1 -- -- 0.2 ND 0.2 ND
Phosphate (P04-P) 1.0 -- -- 0.1 ND 0.1 ND
Nitrate (N03-N) 12.3 -- -- 1.5 1.8
Nitrite (N02-N) 1 -- -- 0.06 ND 0.06 ND -- _-
Sulfate (SO4) 42.5 -- -- 17 17
TDS 433 -- -- 210 220
pH 7.5-8.7 -- -- 7.9 7.9
Conductivity (units = umhos/cm) NA -- -- 330 330 -- _-

N
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 5 5 6 6 6 6

WELLI.D. UNIT UTL'S S38-E12B S38-E12 S37-E11 S37-E11 S37-Ell S37-E11

ROUND 8 9 5 6 7 7.5

SAMPLE ID# B01BV0 BOOZ64

PARAMETERS

WET CHEMISTRY (units = nig/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- -- -- --

Ammonia 0.15 -- -- -- 0.02 ND -- --

Nitrates NA -- -- -- 2.4 -- --

COD 15 -- -- -- 10 ND -- --

Turbidity (units = NTU) NA -- -- -- 0.4 -- --

Alkalinity (CaCO3), 199 -- -- -- 140 -- --

Fluoride (F) 0.5 -- -- -- 0.6 -- --

Cliloride (Cl) 22.1 9.2 --

Bromide (Br) 1 0.2 ND -- --

Phospbate (P04-P) 1.0 -- -- -- 0.1 ND -- --

Nitrate (N03-N) 12.3 -- -- - 2.4 -- --

Njtrite (NO2-N) 1 -- -- -- 0.06 ND -- --

Sulfate (SO4) 42.5 -- - -- 23 -- --

TDS 433 -- -- -- 250 -- --

pH 7.5-8.7 -- -- -- 7.9 --

Conductivity (units = umhos/cm) NA -- -- -- 360 -- --
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 6 6 7 7
WELL I.D. UNIT UTL'S S37-Ell S37-Ell S38-El l S38-Ell
ROUND 8 9 5 6
SAMPLE ID# BOIBV2 B00Z72 B00Z76
PARAMETERS

WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 -- --
TOC 3.9 -- -- -- --
Ammonia 0.15 -- -- -- 0.04 0.02 ND 120
Nitrates NA -- -- -- 3.8 3.6 7.5
COD 15 -- -- 10 ND 10 ND 10
Turbidity (units = NTU) NA 0.7 rJ
Alkalinity (CaCO3) 199 -- -- -- 160 150 00 t^1
Fluoride (F) 0.5 0.7 0.6 0 9 ^y
Chloride (Cl) 22.1 -- -- -- 13 13

.

24

r

Bromide (Br) 1 -- -- -- 0.2 ND 0.2 ND 0 2
Phosphate (P04-P) 1.0 -- -- -- 0.1 ND 0.1 ND

.

0.2
rn

Nitrate (N03-N) 12.3 -- -- -- 3.5 3.6 8
Nitrite (N02-N) 1 -- -- -- 0.06 ND 0.06 ND 0.06
Sulfate (S04) 42.5 -- -- -- 38 39 49
TDS 433 -- -- -- 280 280 340
pH 7.5-8.7 -- -- -- 7.7 7.8 7.7
Conductivity (units = umhos/cm) NA -- -- -- 470 460 520
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 7A 7A 7 7

WELL I.D. UNIT UTL'S S38-Ell S38-Ell S38-Ell S38-Ell

ROUND 7 7.5 8 9

SAMPLE IDj/ B010Z3 B01543

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- -- -- --

TOC 3.9 -- _
--

Ammonia 0.15 0.02 ND 0.03 -- --

Nitrates NA 6.9 7.8 -- --

COD 15 ND 10 ND 10 ND -- --

Turbidity (units = NTU) NA 1.7 - - --

Alkaflrqty (CaCO3) 199 130 -- -- --

Fluoride (F) 0.5 0.6 0.5 -- --

Chloride (Cl) 22.1 23 25 -- --

Bromide (Br) 1 0.2 0.3 -- --

Phosphate (PO4-P) 1.0 ND 0.2 ND 0.2 ND -- --

Nitrate (N03-N) 12.3 7.6 7.6 -- --

Nitrite (NO2-N) 1 ND 0.07 ND 0.07 ND -- --

Sulfate (SO4) 42.5 47 47 -- --

TDS 433 350 -- -- --

pH 7.5-8.7 7.7 7.9 -- --

Conductivity (units = umhos/cm) NA 440 510 -- --
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TABLE E-3 Wet Chemistry Analytical Data
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MONITORING WELL 8 8A 8A 8A 8
WELL I.D. UNIT UTL'S S31-E8 S31-E8 S31-E8 S38-El l S31-E8
ROUND 5 6 6 7 7.5

SAMPLE ID# BOOZG9 B00Y36 13010Z7 B01537
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- -- --

Ammonia 0.15 -- 0.05 0.54 0.05 ND 0.05
Nitrates NA -- 17 7.3 17 7.1
COD 15 -- 10 ND 10 ND 10 ND 10 ND
Turbidity (units = NTU) NA -- 2.3 0.2 ND 0.4 --
Alkalinity (CaC03) 199 -- 140 160 150 --
Fluoride (F) 0.5 -- 0.8 0.4 0.8 0.5
Chloride (Cl) 22.1 -- 12 15 13 17
Bromide (Br) 1 -- 0.2 ND 0.2 ND 0.2 ND 0.2 ND
Phosphate (P04-P) 1.0 -- 0.2 ND 0.7 ND 0.2 ND 0.2 ND
Nitrate (N03-N) 12.3 -- 18 6.7 17 6.8
Nitrite (N02-N) 1 -- 0.07 ND 0.06 ND 0.07 0.07 ND
Sulfate (S04) 42.5 -- 68 31 61 30

TDS 433 -- 400 330 500 --

pH 7.5-8.7 -- 7.8 7.8 7.8 7.8
Conductivity (units = umhos/cm) NA -- 670 460 590 490
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 8A 8 8 9 9

WELL I.D. UNIT UTL'S S31-E8 S31-E08 S31-E08 S32-E8 S32-E8

ROUND 7.5 8 9 5 6

SAMPLE ID# B01546 B06195 B00Y40

PARAMETERS

_

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- --

Ammonia 0.15 0.29 -- 0.05 U -- 0.17

Nitrates NA 17 -- -- -- 0.17

COD 15 10 ND -- -- -- 10 ND

Turbidity (units = NTU) NA -- -- -- -- 0.2 ND

Alkalinity (CaC03) 199 -- -- 161 -- 90

Fluoride (F) 0.5 0.6 -- 0.3 -- 0.4

Chloride (Cl) 22.1 14 -- 16.2 -- 2

Bromide (Br) 1 0.2 ND -- -- - 0.2 ND

Phosphate (PO4-P) 1.0 0.2 ND -- 0.04 J -- 0.7 ND

Nitrate (N03-N) 12.3 17 -- 6.5 -- 0.05 ND

Nitrite (N02-N) 1 0.07 ND -- 0.1 U -- 0.06 ND

Sulfate (S04) 42.5 61 -- 29.8 -- 11

TDS 433 -- -- -- -- 160

pH 7.5-8.7 7.8 -- 7.8 -- 7.8

Conductivity (units = umhos/cm) NA 610 -- -- -- 220
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 9 9 9 9 10

WELL I.D. UNIT UTL'S S32-E08 S32-E8 S32-E08 S32-E08 S30-E10A

ROUND 7 75 8 9 5

SAMPLE IDIt B01540 BOOHW2

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- -- --
Ammonia 0.15 -- 0.03 -- 0.03 U

Nitrates NA 10 ND -- -- 36

COD 15 -- 10 ND -- -- 10 U

Turbidity (units = NTU) NA -- -- -- -- 0.4

Alkalinity (CaCO3) 199 -- -- -- -- 150

Fluoride (F) 0.5 -- 0.4 -- -- 1 U

Chloride (Cl) 22.1 -- 2.1 -- -- 23

Bromide (Br) 1 -- 0.2 ND -- -- 0.2 U

Phosphate (P04-P) 1.0 -- 0.2 ND -- -- 0.7 U

Nitrate (N03-N) 12.3 -- 0.05 ND -- -- 39

Nitrite (N02-N) 1 -- 0.07 ND -- -- 0.06 U

Sulfate (S04) 42.5 -- 11 -- -- 75

TDS 433 -- -- -- -- 540

pH 7.5-8.7 -- 8 -- -- 7.8

Conductivity (units = umhos/cm) NA -- 220 -- -- 940
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 10 10 10 10 10

WELL I.D. UNIT UTL'S S30-E10A S30-E10A /DUPL. S30-ElOA S30-E10A S30-E10A

ROUND 6 6 7 7.5 8

SAMPLEID# BOOY44 BOOY48 B010X3 B01531 B01BV4

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 °

TOC 3.9 -- -- -- -- --
Ammonia 0.15 0.11 0.06 0.08 0.03 --

Nitrates NA 41 43 46 41 --

COD 15 10 10 ND 10 ND 10 ND

Turbidity (units = NTU) NA 0.3 0.6 0.6 -- --

Alkalinity (CaC03) 199 150 150 150 -- --

Fluoride (F) 0.5 0.8 0.8 0.9 0.9 --

Chloride (Cl) 22.1 22 22 22 23 --

Bromide (Br) 1 0.2 ND 0.2 ND 0.2 ND 0.2 ND --

Phosphate (PO4-P) 1.0 0.7 ND 0.7 ND 0.2 ND 0.4 ND --

Nitrate (NO3-N) 12.3 38 38 47 38 --

Nitrite (NO2-N) I 0.06 ND 0.06 ND 0.07 ND 0.07 ND

Sulfate (SO4) 42.5 69 69 75 63 --

TDS 433 590 590 780 -- --

pH 7.5-8.7 7.7 7.8 7.8 7.8 --

Conductivity (units = umhos/cm) NA 820 800 930 850 --
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TABLE E-3 Wet Chemistry Analytical Data

tfl
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MONITORING WELL 10 11 11 11 11
WELLI.D. UNIT UTL'S S30E10A S30-ElOB S30-EIOB S30-EIOB S30-ElOB
ROUND 9 5 5 6 6
SAMPLE ID# B06196 BOOHW4 B00HW6 B00Y52 B00Y56
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 39

Ammonia 0.15 0.05 U 0.2 U 0.2 U 0.16 0.21
Nitrates NA -- 42 42 49 51
COD 15 -- IOU 10U 10 ND 10
Turbidity (units = NTU) NA -- 0.5 0.5 0.7 0.4
Alkalinity (CaC03) 199 159 150 150 150 150
Fluoride (F) 0.5 0.3 1 U 1 U 0.8 0.8
Chloride (CI) 22.1 26 22 22 23 23
Bromide (Br) 1 -- 0.2 U 0.2 U 0.2 ND 0.2
Phosphate (P04-P) 1.0 0.03 U 0.7 U 0.7 U 0.7 ND 0.7
Nitrate (N03-N) 12.3 43 40 42 46 46
Nitrite (NO2-N) 1 0.1 U 1.8 1.5 0.71 0.75
Sulfate (SO4) 42.5 68.7 79 81 76 75
TDS 433 -- 580 580 640 650
pH 7.5-8.7 7.67 7.8 7.8 7.6 7.8
Conductivity (units = umhos/cm) NA -- 820 940 910 920
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 11 11 11 11

WELL I.D. UNIT UTL'S S30-E10B/DUPL. S30-E10B/SPLIT S30-ElOB S30-EIOB

ROUND 7 7 7 7.5

SAMPLE ID# B010X5 B010X7 B010X9 B01534

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- -- --

TOC 3.9 -- -- -- --

Ammonia 0.15 0.05 0.05 0.05 ND 0.12

Nitrates NA 45 45 38 53

COD 15 ND 10 ND 10 ND 10 ND 10 ND

Turbidity (units = NTU) NA 2.7 0.9 1 --

Alkalinity (CaCO3) 199 150 150 160 --

Fluoride (F) 0.5 1.5 0.9 0.9 0.9

Chloride (CI) 22.1 23 23 21 24

Bromide (Br) 1 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND

Phosphate (PO4-P) 1.0 ND 0.2 ND 0.2 ND 0.2 ND 0.4 ND

Nitrate (NO3-N) 12.3 46 47 39 48

Nitrite (NO2-N) 1 0.07 ND 0.07 ND 0.07 ND 0.07 ND

Sulfate (SO4) 42.5 74 75 65 70

TDS 433 690 700 650 --

pH 7.5-8.7 7.7 7.8 7.8 7.8

Conductivity (units = umhos/cm) NA 950 930 850 920
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TABLE E-3 Wet Chemistry Analytical Data
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MONITORING WELL 11 11 12 12 12
WELLI.D. UNIT UTL'S S30-EiOB S30-ElOB S31-E10A S31-ElOA S31-EIOA
ROUND 8 9 5 6 7
SAMPLEID# BOIBV7 B06197 1300HX0 BOOY20 BOl0T5
PARAMETERS

WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220

--
TOC 3.9 -- -- --
Ammonia 0.15 -- 0.05 U 0.2 U 0.04 0.87
Nitrates NA -- -- 49 55 49
COD 15 - -- 10 U 10 ND 10 ND
Turbidity (units = NTU) NA -- -- 0.2 0.2 ND 0.2 ND
Alkalinity (CaC03) 199 -- 161 160 170 170
Fluoride (F) 0.5 -- 0.3 1.1 U 0.8 0.9
Chloride (CI) 22.1 -- 26.2 21 17 18
Bromide (Br) 1 -- -- 0.2 U 0.2 ND 0.2 ND
Phosphate (P04-P) 1.0 -- 0.03 U 0.7 U 0.7 ND 0.2 ND
Nitrate (N03-N) 12.3 -- 48.8 50 49 51
Nitrite (NO2-N) 1 -- 0.1 U 0.06 U 0.06 ND 0.07 ND
Sulfate (S04) 42.5 -- 75.4 78 71 71
TDS 433 -- -- 610 700 720
pH 7.5-8.7 -- 7.65 7.8 7.7 7.6
Conductivity (units = umhos/cm) NA -- -- 940 940 880
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 12 12 12 13 13

WELLI.D. UNIT UTL'S S31-E10A S31-E10A S31-E10A S31-ElOB S31-ElOB

ROUND 7.5 8 9 5 6

SAMPLE ID# B014Z8 BO1BWO B06198 BOOHX2 B00Y24

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- -- --

Ammonia 0.15 0.03 - 0.05 U 0.2 U 0.32

Nitrates NA 58 -- -- 45 53

COD 15 10 ND -- - 10 U 10 ND

Turbidity(units = NTU) NA -- -- -- 0.2 U 0.6

Alkalinity (CaCO3) 199 -- -- 171 160 160

Fluoride (F) 0;5 1 0.4 1.3 U 1

Chloride (Cl) 22.1 18 -- 17.7 20 16

Bromide (Br) 1 0.2 ND -- - - 0.2 U 0.2 ND

Phosphate (P04-P) •1.0 0.4 ND -- 0.03 J 0.7 U 0.7

Nitrate (N03-N) 12.3 52 -- 51.6 45 46

Nitrite (N02-N) 1 0.07 ND -- 0.1 U 0.06 U 0.6 ND

Sulfate (SO4) 42.5 67 -- 70.7 68 65

TDS 433 -- -- -- 600 650

pH 7.5-8.7 7.7 -- 7.57 7.8 7.6

Conductivity (units = umhos/cm) NA 970 -- -- 820 820
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 13 13 13 13 14
WELLI.D. UN1T UTL'S S31-E10B S31-EIOB S31-ElOB S31-ElOB S31-ElOC

ROUND 7.5 8 9 5
SAMPLE ID# B010T7 B01501 B01BW3 B00HX4
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 - -- -- -- --

Ammonia 0.15 0.1 0.04 -- -- 0.2 U
Nitrates NA 44 52 -- -- 49
COD 15 10 ND 10 ND -- -- 10 U
Turbidity (units = NTU) NA 0.2 ND -- -- -- 0.2 U
Alkalituty (CaC03) 199 170 -- -- -- 170
Fluoride (F) 0.5 1.1 1 -- -- 1.1 U
Chloride (Cl) 22.1 15 17 -- -- 21
Bromide (Br) 1 0.2 ND 0.2 ND -- -- 0.2 U
Phosphate (P04-P) 1.0 0.2 ND 0.4 ND -- -- 0.7 U
Nitrate (N03-N) 12.3 45 43 -- -- 47
Nitrite (N02-N) 1 0.07 ND 0.07 ND -- -- 0.06 U
Sulfate (SO4) 42.5 63 59 -- -- 76
TDS 433 640 -- -- -- 640

pH 7.5-8.7 7.8 7.7 -- -- 7.8

Conductivity (units = umhos/cm) NA 800 870 -- -- 940
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 14 14 14 14 14

WELLI.D. UNIT UTL'S S31-EtOC S31-E1OC S31-E10C S31-EIOC S31-ElOC

ROUND 6 7 7.5 8 9

SAMPLE ID# B00Y28 B010T9 B01504 B01BW6 B06202

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- -- -- --

TOC 3.9 -- -- -- -- --

Ammonia 0.15 1 0.07 0.05 -- 0.05 U

Nitrates NA 52 46 54 -- --

COD 15 10 ND 10 ND 10 ND -- --

Turbidity (units = NTU) NA 0.2 0.2 ND -- -- --

Alkalinity (CaCO3) 199 170 170 -- -- 172

Fluoride (F) 0.5 0.9 1 0.9 -- 0.4

Chloride (Cl) 22.1 17 16 16 -- 17.4

Bromide (Br) 1 0.2 ND 0.2 ND 0.2 ND -- --

Phosphate (PO4-P) 1.0 0.7 ND 0.2 ND 0.4 ND -- 0.03 J

Nitrate (NO3-N) 12.3 47 47 48 -- 50.7

Nitrite (NO2-N) 1 0.06 ND 0.07 ND 0.07 ND -- 0.1 U

Sulfate (S04) 42.5 72 69 65 -- 70.3

TDS 433 630 660 -- -- --

pH 7.5-8.7 7.6 7.8 7.8 - 7.64

Conductivity (units = unShos/cm) NA 940 820 920 -- --

O
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TABLE E-3 Wet Chemistry Analytical Data
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MONITORING WELL 15 15 15 15 15
WELLI.D. UNIT UTL'S S31-EIOD S31-E10D S31-E10D S31-ElOD S31-EIOD

ROUND 5 6 7 7.5 8
SAMPLE ID/f BOOHX6 BOOZF7 B010V1 B01507 B01BW9
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- -- -- --

TOC 3.9 -- -- -- -- --

Ammonia 0.15 0.2 U 0.22 0.05 0.02 ND --
Nitrates NA 30 33 36 40 --
COD 15 10 U 10 ND 10 ND 10 ND --

Turbidity (units = NTU) NA 0.2 U 0.3 0.2 ND -- --

Alkalinity (CaC03) 199 150 160 170 -- --
Fluoride (F) 0.5 1.1 U 1 1 1 --

Chloride (Cl) 22.1 19 14 14 15 --
Bromide (Br) 1 0.2 U 0.2 ND 0.2 ND 0.2 ND --

Phosphate (PO4-P) 1.0 0.7 U 0.2 ND 0.2 ND 0.4 ND --

Nitrate (NO3-N) 12.3 30 33 30 36 --
Nitrite (N02-N) 1 0.06 U 0.07 ND 0.07 ND 0.07 ND --

Sulfate (S04) 42.5 55 57 58 55 -

TDS 433 450 500 570 -- --

pH 7.5-8.7 7.9 7.7 7.9 7.8 --

Conducdvity (units = umhos/cm) NA 690 770 730 780 --

O
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 15 17 17 17 17

WELLI.D, UNIT UTL'S S31-E10A S41-E13A S41-E13C S41-E13C S41-E13C

ROUND 9 5 6 7 7

SAMPLE ID# B06206 BOOHS9 BOOZC2

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- 10 U -- -- --

TOC 3.9 -- 0.5 -- -- --

Ammonia 0.15 0.05 U 0.2 U 0.02 ND -- --

Nitrates NA -- 0.73 0.05 -- --

COD 15 -- 10 U 10 ND -- --

Turbidity (units = NTU) NA -- 0.6 2.9

Alkalinity(CaCO3) 199 159 160 110 -- --

Fluoride (F) 0.5 0.6 0.8 U 0.4 -- --

Chloride (Cl) 22.1 14.3 4.8 2.7 -- --

Bramide (Br) 1 -- 0.2 U 0.2 ND -- --

Phosphate (P04-P) 1.0 0.04 J 0.07 U 0.2 ND -- --

Nitrate (NO3-N) 12.3 23.6 0.96 0.05 ND -- --

Nitrite (N02-N) 1 0.1 U 0.06 U 0.07 ND -- --

Sulfate (SO4) 42.5 46.3 9.9 14 -- --

TDS 433 -- 220 160 --

pH 7.5-8.7 7.73 8 8 -- --

Conductivity (units = umhos/cm) NA -- 350 260 -- --
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TABLE E-3 Wet Chemistry Analytical Data
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MONITORING WELL 17 17 18 18 18
WELL I.D. UNIT UTL'S S31-E13A S41-E13A S37-E12 S37-E12 S37-E12
ROUND 8 9 5 6 7
SAMPLE ID# BOOHV8 BOOZGI B010Y9
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- -- 10 U -- --
TOC 3.9 -- -- 0.5 -- --
Ammonia 0.15 -- -- 0.3 0.1 0.05 ND
Nitrates NA -- -- 2.3 1.9 1.6
COD 15 -- -- 10 U 10 ND 10 ND
Turbidity (units = NTU) NA -- -- 1.2 2 2
Alkalinity (CaC03) 199 -- -- 10 U 120 120
Fluoride (F) 0.5 -- -- 0.9 U 0.3 0.7
Chloride (Cl) 22.1 -- -- 7.1 11 7
Bromide (Br) 1 -- -- 0.2 U 0.2 ND 0.2 ND
Phosphate (P04-P) 1.0 -- -- 0.07 U 0.2 ND 0.2 ND
Nitrate (N03-N) 12.3 -- -- 2.2 1.9 1.6
Nitrite (N02-N) 1 -- -- 0.06 U 0.07 ND 0.07 ND
Sulfate (SO4) 42.5 -- -- 3300 16 14
TDS 433 -- -- 570 190 280
PH 7.5-8.7 -- -- 1.6 7.8 7.7
Conductivity (units = umhos/cm) NA -- -- -- 360 310

b
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 18 18 18 19 19 19

WELLI.D. UNIT UTL'S S37-E12 S37-E12 S37-E12 S32-E11 S32-E11 S32-E11

ROUND 7 8 9 5 6 7

SAMPLEIDX BOIBX2 BO0ZH3 B010V3

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 --

Ammonia 0.15 -- -- -- -- 0.05 ND

Nitrates NA 3.2

COD 15 10 ND

Turbidity (units = NTU) NA 0.5

Alkalinity (CaC03) 199 140

Fluoride (F) 0.5 0.8

Chloride (Cl) 22.1 11

Bromide (Br) 1 0.2 ND

Phosphate (P04-P) 1.0 0.2 ND

Nitrate (N03-N) 12.3 3.4

Nitrite (NO2-N) 1 -- -- -- -- -- 0.07 ND

Sulfate (SO4) 42.5 35

TDS 433 350

pH 7.5-8.7 7.8

Conductivity (units = umhos/cm) NA 420
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 19 19 19

WELL I.D. UNIT UTL'S S32-El l S32-El l S32-El l

ROUND 7 8 9

20 20 20

S29-E11 S29-E11 S29-E11

5 6 7
SAMPLEIDft B015 10 BOIC07 B06207 B00ZH4 B010V7
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- -- -- --

Ammonia 0.15 0.02 ND -- 0.05 U -- -- 0.23
Nitrates NA 3.8 -- -- -- -- 31
COD 15 10 ND -- -- -- -- 10
Turbidity (units = NTU) NA -- -- -- -- -- 2.2 O
Alkalinity (CaCO3) 199 -- -- 142 -- -- 160 1y
Fluoride (F) 0.5 0.8 - 0.3 -- -- 1

Chloride (Cl) 22.1 12 -- 12.1 - -- 13
Bromide (Br) 1 0.2 ND -- -- -- -- 0.2 Eli

Phosphate (P04-P) 1.0 0.4 ND -- 0.04 J -- -- 0.2
Nitrate (N03-N) 12.3 3.4 -- 3.6 -- -- 31
Nitrite (NO2-N) 1 0.07 ND -- 0.1 U -- -- 0.07
Sulfate (SO4) 42.5 34 -- 35.3 -- -- 85
TDS 433 -- -- -- -- -- 600
pH 7.5-8.7 8 -- 7.87 -- -- 7.8
Conductivity (units = umhos/cm) NA 440 -- -- -- -- 770
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 20 20 20 21 21

WELLI.D. UNIT UTL'S S29-Ell S29-E11 S29-E11 S31-EIOE S31-ElOE

ROUND 7.5 8 9 5 6

SAMPLE ID# B01513 BOIC12 B06208 BOOZH5

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- -- --

Ammotria 0.15 0.2 0.07 0.05 U -- --

Nitrates NA 32 31 -- -- --

COD 15 10 ND 10 ND

Turbidity (units = NTU) NA -- 9.9 -- -- --

Alkalituty (CaCO3) 199 - - 160 162 -- --

Fluoride (F) 0.5 0.9 0.8 0.3 -- --

Chloride(Cl) 22.1 13 14 14.5 --

Bromide (Br) 1 0.2 ND 0.2 ND -- -- --

Phosphate (PO4P) 1.0 0.4 ND ND 0.03 J -- --

Nitrate (N03-N) 12.3 31 28 35 -- --

Nitrite (NO2-N) 1 0.07 ND 0.07 ND 0.1 U -- --

Sulfate (SO4) 42.5 80 73 89.6 -- --

TDS 433 -- 510 -- -- --

pH 7.5-8.7 7.8 8 7.86 -- --

Conductivity (units = umhos/cm) NA 730 730 --
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TABLE E-3 Wet Chemistry Analytical Data
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MONITORING WELL 21 21 21 21 22
WELLI.D. UNIT UTL'S S31-ElOE S31-ElOE S31-E10E S31-E1OE S31-E11
ROUND 7 7.5 8 9 5
SAMPLE ID# B010W1 B01516 BOIC17

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- --

Ammonia 0.15 0.07 0.14 0.07 -- --
Nitrates NA 10 ND 0.1 0.01 ND -- --
COD 15 10 ND 10 ND 10 ND -- --

Turbidity (units = NTU) NA 0.9 -- 1.2 -- --
Alkalinity (CaCO3) 199 120 -- 120 -- --
Fluoride (F) 0.5 0.9 1.1 1 -- --

Chioride (Cl) 22.1 2.9 2.9 3 -- --
Bromide (Br) 1 0.2 ND 0.2 ND 0.2 ND -- --

Phosphate (P04-P) 1.0 1.9 1 1.1 -- --

Nitrate (NO3-N) 12.3 0.05 ND 0.05 ND 0.05 ND -- --
Nitrite (NO2-N) 1 0.07 ND 0.07 ND 0.07 ND -- --

Sulfate (SO4) 42.5 12 13 12 -- --

TDS 433 250 -- 180 -- --
pH 7.5-8.7 8 8 8 --

Conductivity (units = umhos/cm) NA 280 280 270 -- --
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 22 22 22 22 22

WELL I.D. UNIT UTL'S S31-Ell S31-E11 S31-Ell S31-E11/DUP. S31-E11/SPLIT

ROUND 6 7 7.5 7.5 7.5

SAMPLE ID# 1300Z116 B010W5 B01519 B01522 B01525

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- -- -- -- --

Ammonia 0.15 -- 0.05 0.16 0.09 0.1

Nitrates NA -- 3.2 4 0.03 0.18

COD 15 -- 80 10 ND 10 ND 10 ND

Turbidity (units = NTU) NA -- 0.5 -- -- --

Alkalinity (CaC03) 199 -- 140 -- -- --

Fluoride (F) 0.5 -- 0.8 0.8 1 1.1

Chloride (Cl) 22.1 -- 12 11 2.9 2.9

Bromide (Br) 1 -- 0.2 ND 0.2 ND 0.2 ND 0.2 ND

Phosphate (P04-P) 1.0 -- 0.05 0.4 ND 1 1.1

Nitrate (N03-N) 12.3 -- 3.3 ND 3.7 0.05 ND 0.05 ND

Nitrite (NO2-N) 1 -- 0.07 0.07 ND 0.07 ND 0.07 ND

Sulfate (SO4) 42.5 -- 31 32 13 13

TDS 433 -- 320 -- -- --

pH 7.5-8.7 -- 8 7.9 8 8

Conductivity (units = umhos/cm) NA -- 400 410 270 280
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 22 22 S29-E12 S29-E12 S29-E12 S29-E12

WELLI.D. UNIT UTL'S S31-E11 S31-E11 S29-E12 S29-E12 S29-E12 S29-E12

ROUND 8 9 5 6 7 7.5

SAMPLE ID# B01C22 B06209

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- --

TOC 3.9 -- --

Ammonia 0.15 -- 0.05 U

Nitrates NA -- --

COD 15 -- --

Turbidity (units = NTU) NA -- --
Alkalinity (CaC03) 199 -- 142

Fluoride (F) 0.5 -- 0.3

Chloride (Cl) 22.1 -- 13.2

Brontide (Br) 1 -- -- _

Phosphate (P04-P) 1.0 -- 0.04 1

Nitrate (N03-N) 12.3 -- 4.2

Nitrite (N02-N) 1 -- 0.1 U

Sulfate (SO4) 42.5 -- 35.1

TDS 433 -- -- -

pH 7.5-8.7 -- 7.9

Conductivity (units = umhos/cm) NA -- -- -
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- -- -- -- d
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TABLE E-3 Wet Chemistry Analytical Data

00

MONITORING WELL S29-E12 S29-E12 S30-15A S30-15A S30-E15A S30-15A

WELLI.D. UNIT UTL'S S29-E12 S29-E12 S30-15A S30-E15A S30-E15A S30-15A

ROUND 8 9 5 6 7 7.5

SAMPLE ID# B06210 BOOY68

PARAMETERS

_

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- -- 10 -- --

TOC 3.9 -- -- -- -- --

Ammonia 0.15 -- 0.05 U -- 0.35 -- --

Nitrates NA -- -- -- 2.7 --

COD 15 -- - -- -- -- --

Turbidity (units = NTU) NA -- -- -- 0.4 -- --

Alkalinity (CaCO3) 199 -- 144 -- 220 -- --

Fluoride (F) 0.5 -- 0.3 -- 0.5 -- --

Chloride (Cl) 22.1 -- 13.2 -- 7.3 -- --

Bromide (Br) I -- -- -- -- -- --

Phosphate (P04-P) 1.0 -- 0.03 I -- -- -- --

Nitrate (N03-N) 12.3 -- 6.2 -- 2.8 -- --

Nitrite (N02-N) 1 -- 0.1 U - -- -- --

Sul6te (SO4) 42.5 -- 37.2 -- 18 -- --

TDS 433 -- -- -- 330 -- --

pH 7.5-8.7 -- 7.67 -- 7.6

Conducdvity (units = umhos/cm) NA -- -- -- 510 -- --
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TABLE E-3 Wet Chemistry Analytical Data

^

1 7 7 0^

MONITORING WELL S30-15A S30-15A

WELL I.D. UNIT UTL'S S30-15A S30-15A

ROUND 8 9

SAMPLE ID#

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220

TOC 3.9 -- --

Atntnaria 0.15 -- --

Nitrates NA -- --

COD 15 --

Turbidity (units = NTU) NA -- --

Alkalinity (CaC03) 199 -- --

Fluoride(F) 0.5 -- --

Chloride (CI) 22.1 --

Bromide (Br) 1 -- --

Phosphate (P04-P) 1.0 -- --

Nitrate (N03-N) 12.3 -- --

Nitrite (NO2-N) 1 -- --

Sulfate (SO4) 42.5 -- --

TDS 433 -- --

pH 7.5-8.7 -- --

Conductivity (units = umhos/cm) NA -- --

t7
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL S32-E13A S32-E13A S32-E13A S32-E13A S32-EI3A S32-E13A

WELL I.D. UNIT UTL'S S32-E13A S32-E13A S32-E13A S32-E13A S32-E13A S32-E13A

ROUND 5 6 7 7.5 8 9

SAMPLE ID# B00Y60

PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -- -- -- -- - --

TOC 3.9 -- 1.1

Ammonia 0.15 -- -- -- -- --

Nitrates NA -- 3.7

COD 15 -- -

Turbidity (units = NTU) NA -- 0.4 -- -- -- --

Alkalinity (CaCO3) 199 -- 250

Fluoride (F) 0:5 -- 0.6

Chloride (CI) 22.1 -- 8.5

Bromide (Br) 1 -- --

Phosphate (PO4-P) 1:0 -- --

Nitrate (N03-N) 12.3 -- 3.4 -- -- -- --

Nitrite (NO2-N) 1 -- -- -- -- -- -- I

Sulfate (S04) 42.5 -- 19

TDS 433 -- 350

pH 7.5-8.7 -- 7.4

Conductivity (units = umhos/cm) NA -- 540 -- --

O
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Table E-4: Gross Alpha Analytical Data

t`°al

^.,

O

0^

UTL: Gross Alpha, pCi/L
8.2 pCi/L

Round:, 5th 6th 7th 7-1/2 8th

Date: 3/91 6/91 8/91 9/91 11/91

Well Number
MW-1 - LT 3 -- -- 11t5
MW-2 -- LT 4 -- -- --
MW-3 -- LT 4 -- -- LT 2
MW-4 -- LT 3 -- -- --
MW-5 -- LT 3 -- -- -
MW-6 - LT 3 -- -- LT 1
MW-7 -- LT 3 -- LT 2 --
MFJ-8 -- LT 2 -- LT 1 --
MW-9 -- LT 2 - 2.9±2. -
MPT-10 * LT3 LT2 0 LT2
MW-il * LT3 LT1 LT2 9.6+_7.1
MW-12 * 5.5±4.1 LT 3 3.6±2. LT 2
MW-13 6.4 LT 5 LT 2 5 2.9_+2.4
MW-14 * 8.4±4.4 2.2±1.9 3.5±2. 5.3f2,9
MW-15 * LT 4 2.1±2.0 4 3.5±1.9
MW-17 -- LT 3 -- LT 2 --
MW-18 6.6 LT3 LT1 2.2±1. LT2
MW-19 -- -- LT 2 9 2.2+_1.7
MW-20 -- -- LT 2 -- 6.3 f3.2
MW-21 - -- LT 2 -- LT 1
MW-22 LT 2 LT 1 *
S29-E12 -- LT 3 -- LT 2 LT 2
S30-E15A - LT 4 -- LT 1 --
S32-E13A -- LT 3 - LT 1 -- '

= Sample not taken or data not requested
*= Below error limit (for round 5)
LT = Less Than

Radionuclide Maximum Contaminant Levels (MCL),
40 CFR 141, EPA 1986a:

Gross Alpha . . . . 15 pCi/1

,

The error associated with the confidence interval is defined as the counts collected at two standard
deviations from the peak.

E-81 Tabie E-4
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Table E-5. Gross Beta Analytical Data

^^.

^<e

^eT

UTL: Gross Beta, pCi/L
18 pCi/L

Round: 5th 6th 7th 7-1/2 8

Date: 3/91 691 8/91 9/91 11/91

Well Number
MW-i -- 8.6f2.9 - -- 24f2.0
MW-2 -- 13±3 -- -- --

MW-3 -- 11±3.0 -- -- 18±2.0
MW-4 -- 6.9±2.7 -
MW-5 -- 7.4t2.7
MW-6 -- 8.1±2.9 . -- -- 2.9±1.0
MW-7 . -- 9.5±3.0 -- -- --
MW-8 -- -- 7.6±1.4 --
MW-9 -- 5±2.6: -- 6.9±1.2 -
MW-10 63.0 62f6 18±2.0 43t3.0 48t3.0
MW-11 60.0 61±6 20±2.0 49±3.0 60±3.0
MW-12 61.0 66±6 20±3.0 53f3.0 58±3.0
MW-13 61.0 60t5 23±2.0 48f3.0 51±3.0
MW-14 70.0 61±5 38±3.0 46f3.0 56±3.0
MW-15 46.0 50±5 21±2.0 41±3.0 43±4.0
MW-17 -- 6.2t2.7 -- -- --
MW-18 13.0 9.7±2.9 5.5t1.2 -- 6.3±1.3
MW-19 -- -- 9.2±1.5 9.5±1.5 9.6±1.5
MW-20 71±4.0 53±3.0 87±6.0
MW-21 -- -- 7.3±1.3 8.6±1.4 6.3±1.3
MW-22 -- 10±2.0 9.3±1.5 5.1
S29-E12 -- 12 f 3 -- -- 8.0 f 1:4
S30-E15A -- 9.8f3.1
S32-E13A 5.3t2.9 -- -- --

-- Sample not taken or data not requested
LT = Less Than

Radionuclide Maximum Contaminant Levels (MCL),
40 CFR 141, EPA 1986a:

Gross Beta . . . . 50 pCi/1

The error associated with the confidence interval is defined as the counts collected
at two standard deviations from the peak.

E-82 Table E-5
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some uncertainty in reported concentrations due to well construction techniques and sampling
techniques for samples collected prior to November 1991. All TW wells, except TW-17 and
TW-18, are constructed of carbon steel which, due to corrosion andthe presence of iron
oxides, may impact water quality results. Wells TW-17 and TW-18 raised some issues
questioning the absolute accuracy of this data. Wells constructed in November1991 as part
of the SPC RI and sample collection protocol for those wells (labeled GM versus earlier-
constructed wells designated TW) are constructed of PVC and are smaller (3-inch diameter)
than the other wells (6-inch diameter). These factors and others, including uncertainty
regarding well depths, screened intervals, and other construction information, suggest that
the data should not be assumed to be accurate.

It seems unlikely, however, that the well material would interfere with the analytes of
concern ('TCE and nitrates) as there are no known interferences from carbon steel for these
compounds. The following tables provide the data available from SPC to date.

Well construction and sample collection methods for sampling activities in November
1991 and later are consistent with current EPA guidelines for CLP data. The GM wells
show no significant data quality concerns, data quality is comparable to 1100-EM-1 results.

4.0 REFERENCES

EPA, 1988a, Laboratory Data Validation Functional Guidelines for Organic Analysis,
February 1988.

EPA, 1988b, Laboratory Data Validation Functional Guidelines for InorganicAnaZysis,
July 1988.

Exxon Nuclear Company, Inc., October 1982, Groundwater Quality and Flow
Characteristics in the Vicinity of the Exxon Nuclear Company, Inc. fuel Fabrication
Facility, Richland, Washington, Report number XN-7UB-82-86.

Geraghty & Miller, Inc.; September 19, 1991; Work Plan, Phase I Groundwater Study;
prepared for Siemens Nuclear Power Corporation; Richland, Washington.
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1.0 INTRODUCTION

The Siemens Power Corporation (SPC) is the current corporate entity that owns the
fuels fabrication facility in Richland, Washington. Several chemical waste storage lagoons
are maintained onsite. The lagoons received wastes from the fabrication process that
contained dissolved ammonia, sulfate, fluoride, and nitrate. Trichloroethene (TCE), nitrate,
ammonia, fluoride, and radionuclides (gross-alpha and gross-beta radiation) were found to be
present in the groundwater at the SPC facility. All of these analytes can be attributed to the
lagoons except TCE, which was not used in process applications. Subsequent groundwater
sampling and analyses have shown TCE and nitrates to be the major contaminants of
concern.

2.0 SPC DATA COLLECTION ACTIVITIE5

SPC monitored as many as 25 wells between 1973 and 1991 to determine contaminant
impact from leaking lagoons on groundwater quality. Selected wells were analyzed for
nitrate, ammonium, fluoride, and gross-alpha and gross-beta radiation on a quarterly basis
since 1973 to fulfill requirements for the State Waste Discharge Permit and NRC license
Number SNM-1227. After a spill of waste containing ammonium hydroxide in July 1989,

^ samples have been collected on a weekly basis starting March 1990 at wells TW-9 and
TW-26 and analyzed for ammonium to determine the degree of groundwater contamination.
Additionally, four rounds of samples were collected from selected SPC wells between
February 1990 and June 1991 in conjunction with quarterly sampling by the U.S. Department
of Energy at the Horn Rapids Landfill site and analyzed for TCE, nitrate, and gross-alpha
and gross-beta radiation.,^VY

In August 1991, samples were collected from 25 existing wells and analyzed for
"" TCE, dichloroethene, and vinyl chloride (breakdown products of TCE), nitrate, ammonia,

fluoride, and gross-alpha and -beta radiation.

ON, Since November 1991, sample collection activities and associated investigations are
consistent with the remedial investigation (RI) requirements of an independent action under
the State of Washington Model-Toxics Control Act (MTCA). The data collected supports the
RI and feasibility study (FS) by providing further characterization of the distribution of
contaminants and further delineation of the groundwater flow system (also, see section 6.0)
in the unconfined aquifer. Water level values are presented in appendix B. Detailed
descriptions of the water level measurement and groundwater sampling and analysis
procedures are provided in appendix A of the Work Plan, Phase I Groundwater Study
(Geraghty & Miller, 1991). Data validation was conducted using Environmental Protection
Agency (EPA) guidelines (EPA, 1988a, b).

3.0 SPC DATA QUALITY

Data for wells was obtained from SPC by personal communication and previous

reports (Exxon, 1982, and Geraghty & Miller, 1991). Initially, there were concerns for

F-1
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^

ia^ntK

0^

-,.

MOSOM
Units: ug/L

MEW
Date 9/87 12/87 4/90 4/90 * 6/90 9/90 10/90 8/91 11/91 3/92

TW-1 8.9 230 40 40 -- -- - 11 - -

TW-2r -- -- 59 56 - - - 27 - --

^-3 -- - - - - 32 -- 12 -- -
TW-4 - - - -- -- 26 - 11 - -

TW-5 -- -- -- - -- 23 -- 9.6 - --
TW-6 -- - - - - 12 -- 5.5 - -
TW-7 - - - - - ND - 5.5 -- -
TW-8 - ND - - -- - ND - -
TW-9 -- 420 51 22 -- - -- 11 - --
TVV-11 - - - -- - - 20 10 -- -
TW-12 - - - -- - -- 24 16 -- -
TW-13 -- -- ND ND - -- ND ND - --

TW-14 -- - 39 33 22 14 -- 12 - 10

TW-15 - -- 76 72 58 44 - 25 -- -
TW-16 - - 73 30 53 33 - 12 -- -
TW-17 - - -- - - -- - 36 - -
TW-18 - -- -- - - - -- 36 -- --
TW-19 -- - - - - - 11 7.9 -- -
TW-20 - - - - - - 5 4.1 - -

TW-21 2 J 1.6 - --
TW-22 -- -- -- - -- - ND ND -- -
TW-23 - - - - - - ND ND -- -
'PN-24 - - -- -- - - ND ND - -
TVV-25 - ND - --
T,W-26 - - - 12 - -
TW-27(1) -- - - - - - - 13 -- -
TW-30(2) - -- - -- - -- - ND - -
GM-1 -- -- -- - - - - - ND ND

GM-2 -- - - - - - - - ND ND
GM-3 - - - - - -- - - 22 J 15
GM-4 -- - -- -- -- -- 2 J ND
GM-5 - - - - - - -- - 22 J 14
GM-6 - - - - - - - - 12J 18
GM-7 - - - 13 J 15
GM-8 - - - - - - - -- 13 J 22
GM-9 - - - - - - -- - 101 9
GM-10 - - - - - - - - 21 J 18
GM-11 - - 23 J 17
GM-12 - - - 35 J 29

* = Indicates duplicate samples
ND = Not detected
- - = Data not available
J = The associated numerical vafue is an estimated quan'diy Table F-1

Page 1 of 1
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TABLE F-2 Nitrate (as Nitrogen) for Siemens Power Corp.

'tl
eA

M

81/1

(YEAR/QUARTER)

81/2 81/3 81/4 82/1 82/2 82/3 82/4 83/1 83/2 83/3 83/4 84/1 84/2 84/3 84/4

UNITS: mg/L

Well #

TW-1 68 79 38 27 72 63 49 81 99 81 60 52 52 -- 53 --

TW-2 34 65 42 18 34 37 33 39 65 57 18 6 44 -- 43 --

TW-9 75 75 40 37 47 64 53 56 58 67 48 11 21 -- 86 --

TW- 13 2.6 3.2 2.1 1.4 2.5 3.1 1.4 0.8 3.5 4.4 1.6 1.3 2.8 -- 2.7 --

TW -14 53 77 34 21 40 37 51 65 68 68 52 41 75 -- 64 -

TW-15 80 65 39 22 46 61 41 31 54 51 11 39 64 -- 53

TW-16 -- -- -- -- -- -- 24 13 41 0.9 1.2 1.5 1.4 -- 1.4 --

TW-23 -- -- -- -- -- -- -- -
TW-24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
GM-1 -- -- -- -- -- -- -

GM-2 -- -- -- -- -- -- -

GM-3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
GM-4 -- -- -- -- -- -
GM-5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
GM-6 -- -- -- -- -- - - -- -- -- -- -- -- -- -- -- --
GM-7 -- -- -- -- -- --
GM-8 -- -- -- -- -- ^- -- -- -- --

GM-9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

GM-10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
GM-11 -- -_ ^ -- -- -- --

GM-12 -- -- -- -- -- --

--=DataNotAvailble"IndicatesDupticateSam les

O

W



TABLE F-2 Nitrate (as Nitrogen) for Siemens Power Corp.

(YEAR/QUARTER)

85/1 85/2 85/3

Well#

TW-1 71 -- 64 -- 46 --

TW-2 57 -- 69 -- 38 --

TW-9 94 -- 75 -- 59 --

TW-13 10.2 -- 5.6 -- 5.6 --

TW-14 46 -- 49 -- 52 --

TW-15 85 -- 49 -- 56 --
'rl TW-16 1.8 -- -- -- 1.4

TW-23 -- -- -- -- -- --

TW-24 -- -- -- -- -- --

GM-1 -- -- -- -- --

GM-2 - -- -- -- --

GM-3 -- -- -- -- -- --

GM-4 -- -- -- -- -- --

GM-5 -- -- -- -- -- --

GM-6 -- -- -- -- -- --

GM-7 -- -- -- -- -- --

GM-8 -- -- - -- -- --

GM-9 -- -- -- -- -- --

GM-10 -- -- -- -- -- --

GM-11 -- -- -- -- -- --

GM-12 -- -- -- -- -- --

w --=Data Not Availble • Indicates Duplicate Sar

'x1
M N

42 -- -- 51.3 25.6 39.6 52 - - 54:4 --

34 -- -- 44.7 37.7 -- 25.8 - - 57.5 --

86 -- -- -- 77.9 -- 41.8 - - 61.8 --

3.4 -- -- -- -- -- -- - - -- --
49 -- -- -- 64.2 -- 42 - - 46.9 --

33.9 -- -- -- 59.4 -- 58.9 - - 38.4 -

1.4 --

-- --

-- -- 2.3

-- -- -- --

1.1 -

-- -

- 1.8 --

- --

-- --

3les

-- -- -- -- -- - - --

C
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TABLE F-2 Nitrate (as Nitrogen) for Siemens Power Corp.

^
J

W ^

89/1

(YEAR/QUARTER)

89/2 89/3 89/4 2/90 5/90 8/90 11/90 3/91 6/91 8/91 9/91 11/91 3/92
UNITS: mg/L

Well#

TW-1 46.6 -- 38.9 -- -- -- -- -- -- -- -- -- -- --
,

TW-2 62.5 -- 60.8 -- -- -- -- -- -- -- -- --
TW-9 20.3 -- 83.1 -- -- -- -- -- -- -- -- 35 -^ --

,.

TW-13 -- -- -- -- -- -- -- -- -- -- -- -- -- --
TW-14 56.5 -- 63.9 -- -- 79.5 -- -- -- -- -- 44

TW-15 64.2 -- 63.9 -- -- 61.4 -- -- -- -- -- 36 -- --

TW-16 5.7 -- 2.5 -- -- 42.7 -- -- -- -- -- 22 --

TW-23 -- -- -- -- -- -- -- -- -- -- -- 4.4 -- -- '
TW-24 -- -- -- -- -- -- -- -- -- -- -- 4.7 -- --
GM-1 - -- -- -- -- -- ^- -- -- 4.26 4.45
GM-2 -- -- -- -- -- -- -- -- -- -- -- -- 3.87 6.52

GM-3 -- -- -- -- -- -- -- -- -- -- -- -- 11.4 8.71

GM-4 -- -- -- -- -- -- -- -- -- -- -- -- 19 22.1

GM-5 -- -- -- -- -- -- -- -- -- -- -- -- 26 37.1

GM-6 - - -- -- -- -- -- -- -- -- 6.43 6.46

GM-7 -- -- -- -- -- -- -- -- m- -- -- -- 5.46 8.66

GM-8 -- -- -- -- -- -- -- -- -- -- -- -- 15.5 19.9

GM-9 -- -- -- -- -- -- -- -- -- -- -- -- 45.7 5.07

GM-10 -- -- -- -- -- -- -- -- -- -- -- -- 21.4 24.4
GM-11 -- -- -- ^- -- -- -- -- -- -- -- -- 9.56 10.2

GM-12 -- -- -- -- -- -- -- -- -- -- -- -- 8.22 24.1
--=Data Not Availble * Indicates Duplicate Samples
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1.0 INTRODUCTION

Controlling public access to and preventing development of hazardous waste sites are
important institutional control issues. The types of controls that are appropriate for
hazardous waste sites are commonly practiced at Hanford. Security at Hanford provides for
the protection of Government property in accordance with Department of Energy (DOE)
DOE Order 5632.6. Additionally, each site is closely investigated and reviewed prior to
selection for development. In the event that DOE should release this property, Federal
regulations require removal/cleanup of any remaining wastes or restrictions on the use of the
land to avoid any Government liability associated with the wastes (41 CFR, 101-47-401-4,
Federal Property Management Regulation).

In addition to the institutional controls at Hanford, the City of Richland has an
ordinance (promulgated in 1985) that requires a permit for all wells. The City of Richland
will not issue a permit for wells providing water for human consumption. The intent of this
ordinance is to ensure that all human consumption of water within the city would be from the

^ city's water supply system. This ordinance works to prevent human exposure to
^ contaminated groundwater by requiring residents to utilize the city water system. There are

no known contaminated groundwater plumes emanating from waste sites in the 1Il00-EM-1
Operable Unit which threaten residential areas. In theevent that changes to the ownership
and use of land in the 1100 Area occurred at some point in the future, city ordinances would
play a part in institutional controls.

2.0 SECURITY AT HANFORD
rr

Protection of DOE property in accordance with DOE Order 5632.6, requires a site
security plan and includes provisions for access control, physical barriers, and intrusion
detection. This order is not specific to hazardous waste sites, but many of the provisions can
be adapted to the institutional controls needed for these sites. Fencing, posting of trespassing
signs, and including the gate lock (and associated keys) in the security accountability system
are performed in accordance with the security procedures at Hanford. Additionally, any
unauthorized intrusion into DOE property protected by a fence exposes the trespasser to
prosecution of a misdemeanor and may be subject to fines or imprisonment under Title 42,
United States Code section 2278 (a) and Title 18, United States Code section 3571.

3.0 CONTROL OF SITE DEVELOPMENT

3.1 GENERAL

There are three control measures currently in place at Hanford that would preclude
the inappropriate development of a hazardous waste site within the Hanford Reservation.
These measures include the investigation and evaluation of a potential development site and
the development of a Site Evaluation Report; a review of that report by the Site Selection
Team; and the review of controlled maps showing the location of hazardous areas. These
control measures are described in more detail in the following sections.

G-1
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3.2 SITE EVALUATION REPORT

The DOE-RL Order 4320.2C, Site Selection Process for Hanford Facilities, requires
that all land developments, disturbances, or improvements be evaluated. The existing
process that implements this order is shown on figure 0-1 and requires an investigation and
report for each site. In the case. of simple sites, an evaluation letter may be issued that
would eliminate the full scale report requirement. The site evaluation format has been
established and requires evaluation of safety concerns and utility provisions. This
investigation and reporting process should preclude development of a site contaminated with
hazardous wastes.

3.3 SITE SELECTION TEAM

Each site evaluation report or letter is reviewed by a multidisciplinary review board
having a wide range of knowledge and expertise. This board reviews the adequacy of the

^ investigation and the process of evalnatina the site. The team members represent a cross

0„, section of organizations (see list of current board members in table 0-1). The wide range of
disciplines and backgrounds represented by the review board helps ensure that an adequate

?14^ investigation of the site is conducted.

1"n 3.4 CONTROLLED MAPS OF HAZARDOUS AREAS
+pMMh

O'^

t y,

t^

Maps of hazardous areas are maintained and held on record at the Westinghouse
Hanford Company Design Engineering Services office. Records and maps are maintained in
groups such as burial grounds, tank farms, grout facilities, buildings, etc. The burial ground

maps are maintained as part of the Resource Conservation and Recovery Act (RCRA), Part
A and Part B permits for the site, and any changes to or deletion of information on the maps
is accomplished through a formal system of review and approval process controlled by the
Waste Management office. Changes to these burial ground drawings require coordination
with Ecology. It is possible that information on hazardous waste sites could be included on
these drawings and any changes controlled through this existing system> If the hazardous
waste sites are not included with the RCRA drawings, then the current system for controlling
other drawings consists of restrictions on persons having authority to change drawings and an
automatic system of recording and tracking any changes made to a drawing. Either of these

systems would provide an easily accessible record showing the location of hazardous waste

sites, thereby reducing the opportunity for constructing a facility in a hazardous waste area.
Selected members of the Site Selection Team have access to the drawings and may receive
automatic, weekly updates.
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Table G-1. Hanford Facilities Site Selection Board Members List
as of October 1992

NAME

G. F. Brazil
T. W. Campbell
G. L. Crawford
J. J. Dorian

T. E. Gates
J. C. Hail
W. F. Heine
C. M. Kronvall
R. D. Lichfield
R. C. Roos
H. H. Yoshikawa

C'^

%'N"'

ORGANIZATION

Organizational Representatives

Kaiser Engineers Hanford
Operations Support Services (OSS) (Safeguards and Security)
Tank Waste Remediation
Environment, Safety, Health & QA (Environmental - Assurance,
Waste Tank, System & Audit Integration)
Engineered Applications
Battelle
Restoration and Remediation
Facility Operations
Environment, Safety, Health & QA (Fire Protection Program)
Restoration& Remediation
Resource Planning & Program Integration

Infrastructure Representatives

F. R. Buck Boeing Computer Services Richland/Information Resource
Management - Telecommunications

J. M. Hache WHC/OSS - Electrical Utilities
F. D. Howald WHC/OSS - Fire Department
D. A. Rohl WHC/OSS - Water Utilities
J. S. Stair WHC/OSS - Sanitary Sewer Systems
G. L. Wiggins WHC/OSS - Roads and Transportation

Note: Positions on the Team frequently change. The list above serves as an example of the

type of persons and positions on the Team.
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4.0 CITY OF RICHLAND WATER WELL CONTROL

4.1 GENERAL

The City of Richland's institutional control of the water supply system has limited
applicability in the evaluation of the 1100-EM-1 Operable Unit because no 1100-EM-1 waste
sites are located upgradient of residential areas. Only if DOE surplused portions of the
1100-EM-1 Operable Unit containing wastes, and if residences were then constructed (in an
industrial-zoned area) downgradient of the wastes, would the city's control of the water
supply system become important.

4.2 EFFECTIVENESS OF CITY CONTROLS

The intent of the city of Richland's water well permit system is to require all
residents to connect to the city water supply system for human consumption of water.

V During the Phase lI Remedial Investigation, a survey was conducted (WHC, 1991) to
determine the number of private wells and how the water from these wells was utilized. Of
a potentia142 residential wells that are suspected to exist in the North Richland area, 16

^ wells were not permitted [2 of the wells were abandoned or unused and 14 were installed
prior to 1985 (promulgation of city ordinance)]. Of these wells, no more than four may be
used for domestic purposes. This indicates that, currently, there is little exposure to the
natural groundwater and that the city's well permit system provides an additional safeguard
against exposure to groundwater contamination.

V,

ai4 5.0 EFFECTIVENESS OF INSTITUTIONAL CONTROLS

The current controls in place at Hanford should effectively prevent human exposure in
;-: the event that contaminants remain in place at hazardous waste sites. Access control to the

waste sites can be accomplished in accordance with the available security procedures at
Hanford. As an added safety factor, the City of Richland ordinance requires wells to be
permitted. The city's control of the groundwater is an additional safety measure that can be
considered if property ownership and land use changes radically in the future.

G-5
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SATURATED ZONE FLOW AND CONTAMINANT TRANSPORT MODELING

Hydrofacies zone designation for model layers 1 through 15 are shown in figures H-1
through H-15. A hydrofacies zone is an area with distinct hydrogeological characteristics.
The properties of the zones were listed in table 4-6. Most of the zone boundaries followed
the stratigraphic map boundaries presented in appendix C. The exceptions were the
boundaries between the three hydrofacies in the Hanford Formation that were determined by
changes in the groundwater surface gradient.

Figures H-16 through H-18 show simulation results with input values exceeding the
ranges found during model calibration. The simulations with high retardation and porosity
values show that the model was not extremely sensitive to these parameters. The simulation
with no dispersivity showed the model results did not match well with observed results for
this case, which is expected since contaminant dispersion is a significant element in the
transport process.

^ Model input information and results for the nitrate simulation are shown in figures
H-19 and H-20. The same calibrated hydraulic and contaminant transport parameters used
for the trichloroethene (TCE) analysis were used to estimate the baseline fate of the nitrate

w plume. The only change was that the retardation value for nitrate was set at 1.0 (no
retardation, conservative transport). For the nitrate source, the total nitrogen data from well
TW-2 was used as a guide, with the amount of nitrate assumed to be 80 percent of the

'^^ observed total nitrogen values shown in figure H-19. The observed nitrate values for 1990
and 1992 are shown in figure 4-26. A simulation was rnn that resulted in predicted values
roughly matching these two data sets. This simulation, shown in figure H-20, predicts that
nitrate values will attenuate to below the maximum contaminant level (MCL) of 10 ppm
before the year 2005. This simulation assumed that the nitrate sources above 10 ppm do not
exist beyond 1993. Although these results were not refined through further analysis, they are
consistent with the contaminant transport theory that indicates a conservative solute, such as
nitrate, attenuates faster than a nonconservative substance, such as TCE. These results also
support the modeling analysis approach for this site of focusing on the TCE, and assuming

fw^ the nitrate attenuates to its MCL sooner than the TCE.

Model input and output files for the conservative simulation are provided. Input and
output files for other simulations were basically the same with the appropriate input changes
as described in the main report.

Time-series contaminant concentrations at MW-13, MW-14, MW-15, TW-9, TW-16,
and TW-1 are provided. Beginning time is April 1976. This output is for the primary
(unconservative calibration discussed in section 6, paragraph 6.4.5.
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Figure H-1 Groundwater Model Hydrofacies Zone Designation, Layer 1.
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Figure H-3 Groundwater Model Hydrofacies Zone Designation, Layer 3.
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Figure H-5 Groundwater Model Hydrofacies Zone Designation, Layer 5.
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