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' U.S. ARMY Site . 1100-EM-1 ] Page 1 of 3 Pages
m ' CORPS OF ENGINEERS
WALLA WALLA DISTRICT (Bering No.-- _.W_LL_ Des:g. MW.7A_  Diam.(Casing)8 inch"
=, . : o
Co-ordinates N 31783864 E 19446326
TEST BORING FIELD LOG 46226
"Eievatmn Top of Baring 3880 M.S.L Hammer Wt. _________  Boring Started ._MA_Y_Z_QJ____.
| Total “Overburden brilled 583 Feet Hammer Drop _
SR . Boring C leted_MA}’_E_B_l__
i| -Elevation Top of Rock M.S.L Casing Left 7 40, : o
“total Rock prilled 0.0 Feet Subsurface Water Data ¥ Page _.
-'E_Eev. Bottom of Boring 329.7 M.S.L Obs. Well
Total Depth of Boring’ 583 Feet Driiled By: : R._Jones
1 core Recovered _ % Boxes ____ No. Mfg. Des. Drill:
'Cﬁfé Recoversd _ Ft: Diam. . In. Inspected By: .__._K..Sm.glet(m,m______
‘| soil samples _ In. Diam. — No. Classification By: K._Singleton (WHC)
So_-i'-t. .Sarnples . In. Diam. — Ko. Classification By: _____J. McBane (CENPW)
CALES [CORE/SAMPLE |stous w M -
L SCALES COR e FISAMPLING & CORING | ¥ |2 CLASSIFICATION |
o " CORE
|ELEV. | DEPTH | oo 1STZE | ¢ anae REC VY OPERATIONS Ll OF MATERIALS
ea d ' 0.0 - 20.0 Portland cement S [efo] -0 - 2.0 SAND; 10YRS/3 olive;
moederately sorted:no reaction 10 acid;
: $6% sand (35% VCS, 25% CS, 20% MS);
e 7 7 70% quartz, 30% basalty submundcd o
. angular; <3% silt, <2% gravel. .
N3 I
: 2 (- 3.5 SANDY GRAVEL; lUY'RSB
. olive; moist; no to very slsght reaction to
L ) | 35 . acid; poor!y sorted; gravels have calcium
: 2 : coating having a stronw reaction 1o geid; -
e o 65 % sand (Evf% MS, 30% CS, 20% oi.he's,
% O aare: 3% bl s o
L T 1 suban; ar TaYS,
/“\ othcrs%u%?)é ba sal% 5% quartz and
: orhersf <5% s :
4 5 3.5-15.0 SANDY GRAVEL; 1 i1
w3011 8.0 1 5.0 100 light gray; moist; strong reaclm tgeid; "tO
b ) 573 ‘poorly sorted; 60% fravel 30%
i ] CP-VCP, 10% small pebbles, 14% -
g cthers; 35y basalt, lg olhers
ok subrounded to munded}, 37% sand (30%
MS-CS, 70% others; 90% basalt, 10%
b =1 otlhers subsounded to subangular), 3%
T, l
- - b Colorb@ 715 ft 10Y'R6/2 light grayish
E qn __ rown; basalt content increase 10
] . 580 50-95%.
o 1 -
1 10 2
. W51D] 8.0 | 100 | 100
) _ ¥ 113
R . = Y
375 -
GENERAL REMARKS:
Depths provided as feet below the existing ground surface; elevations in feet above mean sea
level. All sample numbers prefaced by B00-, All samples collected for seil m(nsture content
analy¢ls and archiving.
BORING No. . MW-7A
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SCALES

COREISAMPLE

ELEV.

NG.

DEPTH SYMBOL

Si1ZE

DEPTH
RANGE

BLOHS

PER |
CORE
EC VY|

YISAMPLING & CORING .
_ OPERATIONS

C.,ASSIFICATION
QF MATERIALS

1 3654

360

370+

155+

350+

!.nM:
—Hi]

ws2 b1 8.0

| Y

15.0
158.5

100

W53 {4 8.0

A

e
et
oo

100

20—

W54 1] 8.0

Y B

vy
oo

100

30—

R

ws5[4 8.0 |

29.6

100

8.0

1 1
N
i

160

20.05 - 28.4 (3-20)Bentoito

28.4-31.8(1/2

35.0 - 5.0 0.010 slot,

1 8.0 |

50

-
= 1.

crumbles

inch)Benionite pellets

continuous wrap stainless
steel screen

1 30%

15.0- 190 SANDY GRAVEL 10YR4/4 ;
darl: liowish brown;moist; poort ’
c{e  reaction 10 acid; 65 7!

grnvel (35 'CP-VCP, 10% small -
pebbles, 20% others; 959 hasalt, 5%
?umz, rounded) 30% sand (20% Cs,

0% others; 95 % basait mostly :
subrounded, 5% gquartz and others
mostly angub.r o submgular), 5%. mlt

19.0-24.5 SANDY GRAVEL 10Y‘R4/3_1-
dark brown; moist; poorly sorted stmng
reaction to- acld 50 gravel 25% MP
15% CP, 10% others; 90-95% basalt
rounded to subrounded; .5 % quartz); 45 %
sand (30% CS, 10% YCS, 5% o(hcrs, 95 %
basalt, 5% others; subrounded

munded), <5% silt.

24.5 - 28.5 SANDY GRAVEL; 10YR4/3

dark brown; moist; reaction to Hoid slight -
in soil matrix, strong from. pamcic .

: - coatings; poorly sorfed; 50-55% san

15% CS, IS%YVCS 5% F8, 10% VFS;
5% basalt S % quartz; submunded) B
40-45% geavel 20% CP, 10% VCP, 10%
MP-VFP; rounded; 90% basall 1049 -
others); <5% silt.:

From 27.5 - 27.9 & silt content
increases mostly asa coanng around
gravels.

28.5 - 33.2 SANDY GRAVEL; 10YR6.’2

light grayish. brown; poorly soncd B

moderate to slight reaction to acid;

motst, 57% sand (20% MS, 20% VFS
7% others; 60% quartz, 40% basali; -

an%llar), 1% grnvei (20% CP & MF,:

P, 6% others; 80-85% basait,

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

Reaction to acid strong @ 30,0 .’

Hanford/ngold A contact: based og - .

: §ravel minetalo,

3.2-420 SAP%EY GRAVEL JOYRS/3
brown; pootly sorted; moist; modaratu%y
stmn reaction to acad S0% sand (15

5% C8, 10% VCS, 10% others; 30%
quuru: and feldspar, 20% ethcrs an ular .
to subangular) 6% gravel (25% :

10% MP, 11% others; 70% quartzu.e
ramtes. basalk, and mudston&‘ .
rounded); <4% 51[!, <2% micai .
35032 ft thick sﬁt—nch (6-7 %) Iayer @

BORING: No,
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‘::::Elew)ation Top of Rock
='4_‘_'T'0A3:al'. Rock Drilled

:| Elev. Bottom of Boring

1 Soil Samples
-',éqiL Samples

3.0 Feet

326.2 M.S.L

Total Depth of Boring

“I' Cofe Recovered — _ Ft: ____ Dism. —_ In.

_____ 1p. biam.

1. Biam.

— 600  Feat

| tore Recovered L% Boxes ___ HNo.

No.

— No,

M.S.1 Casing Left

Inspected By:
Classification By:

Classification By:

U.S. ARMY Csite’ 1100-EM-1 Page 1 of 3 Pages
CORPS OF ENGINEERS - | . . : _ ‘
_ WALLA WALLA DISTRICT |[Boring No. _MW-RA _ Desig. MW.R8A_  Diam.(Casing8 inches"
| TEST BORING FIELD LOG™ e V31896 ¢ lunng
_"'-:.E:'{e:.:vatibn Top of Boring 3882 M.S.L Hammer Wt. Boring Started MAK 2 g']
'r.-"r._'oté'k overburden Drilted 58.4 Feet Hammer Drop

Boring Completed MAY Q 9|
¥ 40.5

Subsurface Water Data b 3 . Page
Obs. Well
‘Prilled By:

Mfg. Des. Drill:

D. Raossman

K. Singleton (WHC)
E. . Freeman (WHC Y

CORE/SAMPLE | BLOWS

| SCALES

BLev. | pepri | 0" lspzg|PERT Pg%ﬁér
T SYMBOL RANGE [REC/ VY]

SAMPLING & CORING
OPERATIONS

M E
CLASSIFICATION .

OF MATERIALS

|- 385

- 375+

5—{vgs V] 5.0 100

ool
bato

NN

380

0.0 - 3.3 Neat cement

3.3 - 18.65 Cement grout

4.8 - 6.8 Sample W57

10— v |4 5.0 | 98 | 100

—
TR
oo

SOSSNANNAN

9.8 - 12.9 Sample W38

W
A
E
LT
L1
o

0.0 - 4.0 SILTY SAND; medium brown,
moderately well sorted; shghtiy

calcarious (reacts sli hﬂy to acid);
rounded to subrounded; 60% guaﬁz 40% :
basalt; 90% sand 560% VES, 30% 75, -
10% MS3), 10% silt; dry. )

4.0 - 9.0 SANDY GRAVEL; 35% graveE
60% sand, 5% other; oorly sorted
2.5Y6/2 !;ghl bmwmsg gray; stmng
reaction to acid; dry; sand subfounded to °
rounded, 60% MS, 30% FS, 10% VFS;
ravel rounded to subrounded
CHVFP-FP, 70% MP-CP, 20% VCP
95 % basalt,

9.0-11.0 GRAVELLY SAND; 2.5Y472

dark grayish brown; sireng reaction with

acid; siightly moist; 30% gravel, 70%

sand sand subrounded to subangular,

50% CS, 20% FS, 10% VFS, 70% basalt,

20% % vartz, 10% ‘other felsws, ravel

50% VCP, 0% CP, 5% MP, 5% FP, T0%
_\\basalt 30% feisics; poorly sorted. [-

11.0- 12,0 SILTY CLAY
CONGLOMERATE™; nol calcareous,
2ld 1opether by fines. j
§%\9Pj';‘lj .0 GRAIVEI.I,LY SAND; -
ray, slight| mo:st slightl

reacuve w%th acid; ;6 % 7
_ﬁdmel ands30% vcs g CS, 50%

S, 5% FS, subrounded 1o subangular,
90% basalt, 10% others; gravels - .
subrounded, 30% VCP, 40% CP, 20%
FP, 20% VF‘P 80% basalt, 20% others;

‘GENEFAL REMARKS:

Depths provided in feet beneath the existing ground surface; elevations in feet above mean sea
Ievel. All sample numbers prefixed by B00-. V** samples were collected for chemical analysis,
W** samples for physical analysis.

BORING No. MW-RA




"Boring 'Ho. T _MW-SA Desrg. MW-8A Page 2 of 3 Pages

site . 1100-EM-1
SCALES |CORE/SAMPLE |BLows w M -
" ¥o. DEPTH| o | SAMPLING &CORING | E A CLASSIFICATION
ELEV. | DEPTH | oo | SIZE | oavar RECIVY] OPERATIONS L, - OF MATERIALS .
iy ; ' . ¥ pooety sorted.. 7T
VRO 5.0 | 15.4 | 50 |15.4-17.7 Sample W58 ' ; S ;
i ; 17.7 N
3704 - _ )
4 .
] i
4 I - ! -
1] Ny
_ 18.65 - 27.9 Béntonite I L
J crumbles |
i 207 7 , . ' 20.0 - 49.0 SANDY GRAVEL; 10YR4/1
VR1 A 3.0 %g% 60 .| 20.2 - 22.3 Sample W60 dark gray; moist; no reaction with acid;
: | ¢ . : 80% gravel (85 % basalt, 15 % quartzite; ' L
365 C A subrounded; 5% large cobbles, 3% smaﬂ
. # cobbles, 50% VCP, 20% CF, 10% MP,
# 10% FP), 20% sand (95 % basalt, 5% .
] - a2l others; subrounded to subangular; 35% -
VCS,35% CS 20% MS, 10%- FS), poorly
rted
- »
1 B7IVRE 7150 {250 | 60 |25.0-27.5 Sample W61 Soil reacts strongly with dcid @ 258, -~ [T
11 ]
360+ %
LA .
] - ¥ L
J N 279-31.5 (114 TN
. inch)Bentonite pellets /
- ' RN
| 30— VRs 750 298 | 75 |29.8-32.2 Sample W62 -
¢ 32.3 -
d .
355 ; .
¢ 31.5 - 60.0 (20-40)Colorado :
| -1 1A sand -
4 35Tvms 750 [34.9T 50 [34.9-37.6 Sample W63 —
/IR I 35.3 - 55.6 0.010 inch, -
_ continuous wound stainless L
350 i L// steel screen
. 1
; ~ M -
y i #
. 40— b—
¥
245 -{VR7 ; 5.0 zgg - 70 | 40.8 - 43.6 Sample W64 ":/-\.
11 E \‘__/
BORING No.
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1100-EM-1 Boring Ho. MW-8A Desig. M}ﬂ_&&_ Page 3 of 3 Pages
ALES [CORE/SAMPLE |sLows BT TN 8 e
S TR DEPTH|PER-FT SAMPLING & CORING CLASSIFICATION
* e CORE TER
[-T.VLEV. DEPTH | cumor | STZE [ ARGE [REC/ VY QOPERATIONS OF MATERIALS
] A
/
u ]
4 ]
|45
‘ VRY ; 5.0 -:g.g 80 | 45.3 - 48.0 Sample W65
[T S R N ¢
L 1.
-1 1]
T Fe
'A
] 1 39.0- 33.0 SAND; 10YR/1 lig gray;
. wet; weak reaction to acid; 9 quartz, -
wes [] 8.0 1495 S asalt, S praniges: 80% CS 108
i 50— % 50.8 MS; well soﬁedg subrounded to .
L subangular.
{335 7
' w67 ] 8.0 |5l.s e
1 /] 53.0 ; 520 53.5 SANDY GRAVEL; 10YR6/1 .
4 - Emy, strong reaction with ac1d, :
d ‘siugh y cemented; saturated; 70% gravels
J (subrounded; 5% smait cobbles, 10% o
VCP, 20% MP, 50% FP, 15% VFP 95%
ranitics, 3% basa]!}, 30% sami .
- subrounded 1o subangular; 90%
1 ranitics, 10% basait: 20% VCS, 20% CS,
$0% MS, 10% FS, 10% VFS); poorly -
55— orted
1 : 53.5 - 57.0 SAND; 10YRT/1 § %ht gray:
wet; weak reaction to acid; 90"
N 5% basalt, 5% granitics; 0% CS ]095
330+ MS$; well sorted; subrounded to
: subangular. )
. 1 57.0 - 60.0 GRAVELLY SILTY SAND;
5Y3/2 olive gray; no reaction with acid; !
ST 2o e B0 e ot oy
i ¥ _ subrounde L2 % MP,
VS0 ¢ 50 2(8)8 100 §58.0- 60.0 Sample W63 20% FP, 0% VEP), 50% sand (10% MS,
% N ] 40% FS, 50% VES), 30% siit; poorly
) = LA ‘ sorted. ‘
L]
60 Bottom of Boring MW-8A @ 60.0 1.

BORING No. MW-8A
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. |: tore Recovered

™  U.S. ARMY
isg11§] CORPS OF ENGINEERS
WALLA WALLA DISTRICT

Site

1100-EM-1

Boring No. . MW-18  Desig. MW-18  Diam.(Casing)&inch"

Page .1 of 4 Pages

% Boxes

Core Recovered . Ft: Diam,

Soil Samples In. Diam.

in. Diam.

' sof { Samples

No.
In.
No.
No.

TEST BORDJG FELD LO kCo-ordinates N 3IRTTGS. 9 E l%lsﬂﬂﬂ_,m._.
‘T Elevation Top of Boring 5 399 7 M.S.L  Hammer Wt. " Baring $tarted ...IA.N..HL
-Total Gverburden Drilled _69.1 Feet Hammer Drop _ _
__.-l S - ¢ Rock Mos.L casing Left Boring Completed _JAN 2291
: .5. ng Le ;
L E‘_eyatlon op of Roc g - T 48.4 s .
‘[ total Rock Drilled 3.0 Feet Subsurface Water Data Page __
._E'tev. BEottom of Boring 3304 M.5.L Obs. Well
‘| Totat pepth of Boring 691 Feet Dritled By: G. Thomas

Mfg. Des. Drill:
Inspected By:

Classification By

flassification By:

: K_Singleton {\IVFI(W

K_ Singletan (WHC)

CORE/SAMPLE | BLOWS

SCALES

- - NO. [ e PEPIAI comt
ELEV. | DEPTH | cymgar [ 314" |rance REC! VY|

per FT|SAMPLING & CORING
OPERATIONS

| e
[ i o

CLASSIFICATION
OF MATERIALS

1 10.0 | 0.0 |- 100
] 1.0

385+

10.0 160

NN
anln
oo

10—

i0.0 100

AN
—_o
tain

3854

0.0 - 2.8 Néat cement

= 2.8 - 20.8 Portland cement

0 - 2.0 SAND; 2.5Y3/3 dark olive brown;
angular; well sorted; moist; no. reaction
o zacid; 98 % sand {(80% CS & MS, 20%
others; 80% quartz, 15% feldspar; 5%
others); 2% silt. :

2.0 -7.5 SILTY SANDY GRAVEL;
10YR4/2 dark grayish brown; poorly’
sorted; well graded; slightly moist to
moist; strong reaction 1o acid; 40%

gravel (50% VCP, 15% CP, 15% large
cobbles, 10% MP & FP, 10% others; 90%
basalt, 10% others; rounded; some calcite
coating); 53% sand (70% MS & CS, 20%
V8, 10% others; subangulario
subrounded; 90% basalt, 10% others); 7% -
silt, non-plastic.

7.5 - 15.0 SANDY GRAVEL; 10YR4/2
dark grayish brown; poorty sorted; moist
to siightly moist; strong reaction 1o acid;’
50% gravel (63% VCF, 20% CP, 15% -
others; 90% basalt, 10% others; :
rounded); 47% sand (70% CS & MS, 20%
VCS, 10% others; subanguiar 1o
szl.ibroundcd; 90% basaly, 10% others); 3%
silt.

@ 13.1 fi - no reaction to acid

GENERAL REMARKS:

level. Al sample numbers prefixed by
~ determination.

BORING No.

Depihs provided as feet below the existing ground surface; elevations in feet above mean sea
MW-18-. All samples collected for soil moisture content

MW-18




Site

1100-EM-1

Bor1ng No. S nayy 18 Desig. .. &1&&-18 : Page 2.of 4 Pages

| SCALES

CORE/SAMPLE

BLGHS

ELEV,

DEPTH

ND.
SYMBOL

SIZE

JDEPTH

RANGE

ER_FT
CORE-

REC/VY] -

SAMPLING & CORING
OPERATIONS

EmE

OF MATERIALS

| 360+

380

375+

365+

I
4 0
-

10.0

15.1.
16.1

100

TS

10.0

__
@
oo

100

20—

NN

3.0

B
oo

N

8.0

780

100

30~

35—

NN

8.0

35.5
36.5

100

" 40—

AN

8.0

41.0

100

20.8-33.5 Benl‘.omle
crumbles

35.5 - 39.3 Bentonite pellets

39.3 « 66.3 20-40 Colorado
sand _

i

' 15.0-16.5 SANDY GRAVEL; 10YR4/1
|

dark gray; poorly sorted; no resction o
nc1d sllgh v motst to moist; 55% sand -
30% VCS, 25% MS, 15% cther;

M
. CLASSIFICATION -
L
el
-

VCP,.20% YFP, 10% others;
5% basalt, 5% others): 3% silt.

‘..E. 0% bualt mbangular \o subrounded,
\ 10% other,’ sngulak 42% gravel (60%

16,5 - 21.5 GRAVELLY SA.ND
10YR4/1 dark gray; slighily moistto
moist; poori sorted; Do reaction to acid;
73% sa; 0% CS, 30% MS, 20% VCSs,
20%. others. 95% submunded lo
subsngular basalt, 5% angularto - -
subang;.lla.r others); 25 % l%nvel (50%
VCP, 20% CP, 10% small cobbles, 2%
FP &.VFP 90% basait, 10% others; -
roundéd to subrounded); 2% silt,

By Ay Ry A AN,

lii_s",-Zu_i'..-if‘,-:'.t;'.-it}..--'n';~if;.-in?;=i‘;.-éﬁ iR,

21 .5 -29.8 SANDY GRAVEL; 10YR3/2
rﬁ dark grayish brown; poorly sorted;
slightly moist to moist; sllght to no - :
rcacuon with acid; 55 % sand (60% CS &

MS, 25% VCS, 15% others: 90% basalt,
10% others: subrounded to an ular); 2%
mvel‘g.(l‘;i VCP, 20% CP, 20% MP, .-
Cli% others; 30% basalt 10% nlhers), 4%
sile, -

@ 24.5 ft color change 1o 10Y'R4.c'2
dark grayish brown.

29 8 -30.2 SAND; IOYRZ."I . :
black;skightly moist to moist; well sorted :
rio Teaction to acid; 96 % sand £30% CS
30% MS, 20% VCS 20% other; 85%
basalt, !5% other; subrounded tor
bangular, <2% pravel; <2% silL,

30.2 -35.3 SANDY GRAVEL; 10YR4/2 -
dark grayish brown; slightly moist1e] . |
moist; shight to no reaction with acid;: .

oorl{,soned 50% sand (60% CS &MS
8.5 CS, 15% others; 90% basalt, 10%
others; subangular to subrounded),

asalt, 5% others; rounded), 4% slit.”

ravel (70% CP & MP, 30% others; 95%'

e et ey e

AESERENANNS

353 - 36,7 SLIGHTLY GRAVELLY .
SAND; 10YR4/2 dark grayish brown; '
strong reaction 1o acid; moist to siight!
moist; well sorted; 85% sand (30% MS:
30% CS, 30 % VCS, 10% other; 0%
basalt, W% quarntz and feld ar, .. B
subrounded to angular); 104 gmve! (MP .
FP); 5% silt, non-plastic.

36.7 - 49.5 SANDY GRAVEL; IOYR‘-‘;IZ -
dark grayish brown; slightly moist o
moist; slight to no reaction with dcid; -
El rly sorted: 51 %émvei (0%:CP, &
CP, 20% MP, 10% others: rounded); -
45% ‘sand (60% CS & MS, 25%'VCS; -
15% others; 90% basalt, 10 % others; -
subrounded to angular) 4-3%. stf{, :
non-plastic. i

BORING No. _ Mw-i's"




Site

1100-EM-1 .

' SCALES

CORE/SAMPLE - | BLOWS

ELEV. ]

PER_FT
NO. DEPTH| igar

DEPTH $1ZE

SYMBOL

RANGE REC Y]

OPERATIONS

SAMPLING & CORING

‘Boring No. MW-18 vesig. MW-18  Page 3 of 4 Pages

CLASSIFICATION
OF MATERIALS

| et g

M
A
T
L
-

45—

42.0 - 64.0 .010" sfot,
continuous wound stainless
screen

10 3.0 . 100

SN
A&
oo

50—

55—

80T 1 Vi 30 {60.0 | 100

61.0

S

65—

66.3 - 69.1 borehole caved

Hanford/Ringold formation contact @ -
49.5 &t -

46.5 --63.5 SILTY SANDY GRAVEL; .
10YRS5/3 grayish brown to brown; ven
poorly sorted: no reaction to acid; 60
gravel (30% VCP, 20% CP, 20% small
cobbles, 20% MP, 10% others; 55% =
quariz,. 35% basalt, 10% others; rounded
to subrounded); 34% sand (65% MS &
CS§, 20% VCS, 15% others; 85% quartz,
‘15 % others); 6% sik, non-plastic. .

63.5 - 69.1 SANDY GRAVEL, 10YR7/4
very pale brown; poorly soried; no o
very weak reaction to acid; 60% sand
(60% MS, 20% CS, 20% others; 950%
quartz, 10% basait; angular to .
subanguiar); 38% gravel 30% VCF, 20%
small cobbles, 20% CP, 20% MP, i6%
others); <2% silt. :

BORING Xo.

MW-18




1100-EM-1

Boring No.  _MW-18 . Desig. MW:18_ Pége 4 of 4 Pages

Site
| SCALES [CORE/SAMPLE %‘%"5 SAMPLING & CORING - | ¥ |4 CLASSIFICATION
ELEV.| DEPTH | oo |S1ZE RANGERECTVY) OPERATIONS L] OF MATERIALS .

Bottomn of Boring MW-18 @ 69.1 f1.

N

BORING No. MW-13

IS
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) U.S. ARMY Site ' l'iOQnF‘,M-‘l "Page 1 of 3 Pages
; CORPS OF ENGINEERS | = g |
A WALLA WALLA DISTRICT |Boring No. - _MW-19 . Desig. MW-19. bian.(Casing)8inch"
o TEST BORIN-G FIELD LO WCo-~ordinates N 3731126 E 1946“7“‘ f
k E.[e_v:.lat'ion Top of aor-ing I84.6 M.S.L Hammer Wt. Boring Star_t.ed AINROT . .
fotal Overburden brilled 4.0 Feet Hammer Drop T
| ol Gverd , Boring Completed_JIIN 1991
|, Elevation Top of Rock ¥.5.L  Casing Left oring Lomple i 2
_ ¥ 34.8 - T
| Total Rock Drilled 1.0 Feet Subsurface Water Data X Page’ -
o ‘Elev, .Sqttom of .Boring 3303 M.S.L Obs. Well :
+|’ Total Depth of Boring 543 Feet  Drilled By: —  Garylydin .
| Core Recovered % Boxes . Ne. Mfg. Des. Drill: - ; . ) L
.| Core Recovered Ft: Diam. —— In. Inspected By: _._.K_Smgletnn_ﬂEHC)—
i Sofl Samples _____ In. Diam. . Nou Classification By: _,___,__K..Rggmﬁldq (WHC) - -
E “Soil Samptes in. Diam. e NG Classification By: ____R. S Fdrington (WHC} =~ .~
-] SCALES ICORE/SAMPLE '|BLows w M '
o R 0 DERTHIPERFT] SAMPLING & CORING E .‘?. CLASSIFICATION
A ot - CORE - i L '
m (ELEV. | DEPTH | o mor | 5128 | ance [REC i OPERATIONS Ly OF MATERIALS
o I =] 0.0- 15.0 SLIGHTLY GRAVELLY _
ot N : SANIIJ;Z.SdYR?/l i tgtl)-uy; d;—'y;.S-l_O%
gt ravel, predominantiy subam rio -
. " ; N gubmun%ed; 0% mgdium togg;a:_-se sand, .
D 1 subangular to subrounded, moderstely -
W sorted, unconsolidated, 70% felsic, 3%%-
. ~ mafic; ~14% fine to very fine sand; trace
10 10% silt/clay. Interbedded
N v ¥ SLIGHTLY GRAVELLY SAND and
. — ?RAVELLY SAND 1o a depth of 15.0-
L. .
o | et
P s
S ] 3807 :
i : . . Z25 11 8.0 5.0 100
o R IR [A 7o
i : N 1
AL | %
i L1
o 1
. o~ K |
375
Sl 10
L Z26 ' A 8.0 t10.0 | 100
. A [2.0 :
- 1
LA
1 s
370 . .
GENERAL REMARKS:
Depths provided in feet below the existing ground surface; elevations in feet above mean sea
_ . level. Ali sample numbers prefixed by B00-. All samples collected for soil moisture content
', o~ L _dete_nmmhon.
BORING No. MW-19




site _11(M-EM-1 . _ Boring No. __MW-19 _ Desig. MW-19  page 2 of 3 Pages

SCALES CORE/SAMPLE |8Lows ' i - T
S > 0% perr L FTI SAMPLING & CORING CLASSIFICATION .
|ELEV. | DEPTH | o o [STZE |0 vee RECIVY] OPERATIONS "OF MATERIALS
2271 8.0 [ 15.0 | 100 | 15.0 Radiation sample 15.0 - 28.0 SANDY GRAVEL; 45%
- s 17.5 . : tavel, 0% sand, 5% silt; 15% VCS, 15%
_ 1 S, 10% MS, 5% FS, 5% VFS; SYR6/1
d gray; dry; very poorly sorted; larger
] 1 particle sizes subrounded, smaller sizes’
v subangular; 95% basalt, 5% felsic; .
. L1 smailer particles reactive to HCI, larger.
i /] sizes siightly reactive, :
365
20 r .
- Z28 [4 8.0 | 20.0 { 100 | 20.0 Radiation sample
g A 23.0
wd g
A
| ]
11
3 1A
360+
B a9 7] 8.0 [25.0 | 100 | 25.0 Radistion sample
q V] [ 28.0 :
L1
-1 L1
E V]
1
1 L]
L
7 L7 R
7 28.0 - 40.0 GRAVELLY SAND; 25% .
3 ravel, 70% sand, 5% silt; 10% YCS, 10%
S, 40% MS, 5% ES, 5% VFS; 5Y8/3
. — i pale lye[lﬁw; slightly moist; moderately 1o
: o] poorly sorted; larger particle sizes . .
355 " subrounded, smal%cr subangular; 80%:
S T i i felsic, 20% basalt, <2% mic4; strong "
. Z30 i/} 8.0 | 30.0 | 100 | 30.0 Radiation sample reaction to HCI,
i 1A 32.0 o Hanford/Ringold formation contact-@
] I 28.0 ft depth. a
[ )
4 1
/
350;:7 o S
= 35 Static Water Lavel on GRAVELLY SAND; 35% gravel, 60% .
731 {4 8.0 §33.0 | 100 |6/11/91, 1600 hrs. sand, 5% silt; slightly higher Soistuce.
i ] 1o 35.0 Radiation sample than above, but otherwise consistant. .~
- 1A : S
1
7 ]
" 345
s 40— 0 Radiation. samoli 40.0 - 45.0 SANDY GRAVEL;:50%.:
g 40.0 Radiation sample ravel (<2%.cobbles), 45% sand, 5% sl
1 ' %0% V€S, 10% CS, 10% MS, 10% ES, 5%
- VFS; 5Y6/2 light olive gray; wet; very - -
corly sorted; subrounded to subsngular; ©° -
E gO% felsic, 20% mafic, <2% mica; -
moderate reaction to HCI. :

BORING No. MWw-19
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50.0 Radiation sample

Site 1100-EM-1 Boring No. MW-19 Desig. MW-19 . pPage 3 of 3 Pages
. /8 LE |BLOWs|_ .. Co w
SCALES (CORE/SAMELE e F1ISAMPLING & CORING | ¥ CLASSIFICATION
ELEV. | DEPTH | o oo 1STZE | L ERE L OPERATIONS I OF MATERIALS
" 45— o 45.0 - 50.0 GRAVELLY SAND: 25%
S 45,0 Radiation sample gravel, 70% sand, 5% silt; 5Y6/2 light
J olive gmg; wets moderately sonied; .
N subrounded; 50% ‘mafic, 3(()% felsic, <2% -
mica; slightly reactive 10 HCI. )
335 -
50— 50.0 - 532.0 SLIGHTLY GRAVELLY

SILTY SAND; 10% gravel,75% sand, -
15% silt; 10% VCS, 20% Cs, 30% MS, .
10% FS, 5% VES; 5Y6/2 light olive gray;
wet; moderately sorted; subangular; ﬁ%g
felsic, 40% mafic, <2% mica; moderate

Hrredction to HClin fine grain sizes only.

52.0 - 54,3 SILT; 5% VFS, 95% silt;. -
10¥R8/3 very paie brown; moist; ]
moderately plastic; very weil sorted;
>98% felsic, 2% mica, <2% mafic;
non-reactive to HCl; some smail sand
pockets from 52.0 10 53.0 fi. :

Bottors: of Boring MW-19 @ 54.0 ft.

BORING No. MW-19
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BORING Ns.

‘ U.S. ARMY . isite 118‘0—_EM—1 Page 1 of 3 Pages
itas Il cores OF ENGINEERS | o
'WALLA WALLA DISTRICT |Boring No. _MW.20 ' Dpesig. MW-200  Diam. (Casing)8 inch"
- f'E:’l'eva-ticn Top-of Boring 3R3.8 M.s.L Hammer Wt. Bor;ing Started _JIIN491
‘Total Overburden Drilled 617 Feet Hammer Drop C
) N R Boring Completed_ TITN 791
s "Elevation Top of Reck M.S.L Casing Left ore ‘ o
qTE : _ _ _ ¥35.8 T
- Tetal Rock Drilled 0.0 feet Subsurface Water Data X Page .
Etev. Bottom of Boring JI5.8 M.5.L Obs. Well
_TBfal Depth of Boring 67.7 Feet prilled By: Tim Gifford
:{.‘onie Recovered __ % Boxes ____ HNe. Mfg. Des. Driit: Walker Neer
‘Core Recovered ___ Ft: Diam. ___ In. Inspected By:
" $oil Samples. ______ In. Diam. — No. .Classification By: G.B. Gould (WHC)
‘soil Samples ____ In. Diam. — Ho. Classification By:
- /SAMPLE |BLOWS w M .
SCALES (CORE > Fex FiISAMPLING & CORING | § |4 CLASSIFICATION. . -
£ - _ CORE L+
JELEV. | DEPTH | o oon | ST2F {rance kEc vy OPERATIONS Ll OF MATERIALS
0,0.- 2.5 Neat cement F w57 0.0 - 5.5 SAND; I0YR5/4; moist: no
1 B Co B reaction w/10% HCY; 60% quartz and -
others; 40% basalt; very fine 1o medium
] =B grained; angular to rounded; no apparent
T H sorting. :
i 2.5 - 17.4 Cement slurry * '
1 330 tl
5] X
4 + i
Z15 80 | 58 B 5.5-6.0 GRAVELLY SILT; 10YR4/4
—~ zi5Flgn |- 58 yellowish brown: moist; lenses of
N : 5.8 * calcareous material in soil; silt 50%,
6.1 B gravel 30%, sand 20%; reuaded to well
=3 X rounded; strong reaction 1o 10% HCY; :
Z17 20l 70 N quartz and others 50%, basalt 50%; sand
1 -7.3 ery fine to medium, anguiar to
N X ubrounded; non-plastic.
- 3 6.0-43.05ILTY SANDY GRAVEL;
375 - - LOYRG/3 pale brown; dry; 40% gravel,
x angular to well rounded, basalt 4%%,
7] r quartz and others 60%; 50% sand
1 angular to subrounded, basalt 45%,
- quartz and others 35%, very fine to very
10—1}--Zi8 3.0 Q.8 A coarse; 10% silt; strong reaction with
] 10.1 = HCI.
= Soil in sample BOOZI8 @ 9.75 f was
- L pulverized from the drive barreliing
™ process. Moisture retenticn may be
1 3 skewed as a -result. Formstion 15 believed
to be continuous with above,
. - Basalt boulder at 11.0 fi.
370 4
_ * Basalt bouider at 14.0 1,
GENERAL REMARKS:

~ Depths provided in feet beneath existing ground surface; elevations in feet above mean sea
level. All sample numbers prefixed by B00-. All samples collected for soil moisture content
i determination.

- MW-20
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_ _MW-20  Desig.

Site 1100-EM-1 Boring No. m Page 2. of 3 Pages
SCALES ICORE/SAMPLE |aLous
NO. | |DEPTH[ RS 154 \MPLING & CORING " CLASSIFICATION |
ELEV. | OEPTH | sygor | ST2E |pancefpecryy  OPERATIONS OF MATERIALS -
Zig 30 1150 :
7 15.3°
— Color change at 17.0 ft. m 10YR4!2
) . moist; gravel size decreasing; oxidation
17.4 - 20.8 Bentonite stains apparent; basalt 70%, quartz and
" crumbles others 3DC?
365
T Tl so 200
4 203
- 20.8 - 20.9 3/8™ Bentonite
4 geﬂeu
20.9 - 64,6 2040 & 8-12
- - { Colorado Sand
| 360~
i 24.1 - 45.1.010 in. slot
| continuous wound stainless
. 25 steel screen
1 Z21 20 250
i ] 25.3
. |~ Color change to 10YRS/2; 3 v
355 increased amounis of]_gluanz an othcrs :
moderate reaction to ‘HCI; poorly soned,
] Hanford/Ringotd formafion contact at
i 28.0 feet based on gravel mineralogy. .
30 Fae) 80 11300
i 303
3507
35 773 80 11350
T — 35.8 fi. Static Water Level on
4 5 JUN 91
345
40—

BORING No.

W20
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Site

1100-EM-1

Boring No. MW-20

Desig. MW-20_ Page 3 of 3 Pages

- SCALES CORE/SAMPLE |BLOWS

-DEPTH

NO.

SYMBOL

SIZE

PER_FT)

DEPTH| come
RANGE [REC/ VY]

SAMPLING & CORING

OPERATIONS

Il coms

CLASSIFICATION
OF MATERIALS

50—

55—

325

60—

320

65—

45—

Z24

RN

8.0

66.5
67.7

Boring caved below 64.6 fi.
depth

43.0 - 44.5 SAND; 5Y5/2 olive gray: fine .
to coarse; some fine cobbles noted; :
moderately sorted; wet; angular to * .
rounded; basalt 25%, quarz and others

73 %; moderale rezction to 10% HCL. e

44.5 - 53.0 SANDY GRAVEL; 5Y5/2
light olive gray; wet; 55% gravel, .
subrounded to well rounded, very fine to

ery coarse gehbles, basalt 45%, quariz -
and others 53%; 45% sand, anguiar 10
subrounded, basalt 40%, quartz and
cthers 50%; soil poorly sored; no
reaction to 10% lgCl. :

Possible lense of sand from 46.5 to' 47.0

ft; same lithology as 43.0 1o 44.5 ft; very
weil rounded larger gravels; very :
micaceous soil.

53.0 - 55.0 SAND; 5Y5/2 olive gray;
saturated; very fine 10 medium sand;
angular to subrounded; basajt 25 %;
quartz and others 75 %; well sorled; weak
reaction 10 10% HCIL ;

55.0 - 50.0 SANDY GRAVEL; 50% sand, -
very fine (o very coarse, basalt 40%,
quartz and others 60%, angular to
subrounded; 50% gravel, very fine to
coarse pebbles and small cobbles, basalt
43 %, quartz and others 35 %, subrounded
to well rounded; poorly sorted;

saturated; weak reaction to 10% HCL.

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

Sand lense observed at 59.0 ft; verf
fine to medivm grained. .

60.0- 64.8 GRAVEL; 10YRS/4;
saturated; well sorted; very fine lo very
coarse pebbles; less than 5% sand; some
small cobbies noted; farger ﬁra'ms of
gravel are very well rounded; basalt 25%,
quantz and others 75%.

Thin sand lenses noted at ~&62.0 f1.

i Silty lenses observed at §4.7 ft. Va

64.8 - 66.0 SILTY SANDY GRAVEL;
5YS/Z olive gray; moist; 10YR6/8
discoloration noted as clasts; 50% sand,
very fine 10 medium gmined, angular to
subrounded, basalt 50%, quartz and .
others 50%; 35% gmvel, very fine to-
coarse pebbles, subrounded 10 well

unded, 15% silt, slightly cohesive;

corly sorted; no reaction 1o 10% HCL
66.0 - 67.7 SILT; 10YR7/1 with lenses of
10YR7/4; moist; low plasticity; no

action to 10.% HCI.

Bottom of MW-20 @ 67.7 f1.

BORING No.

MW-2{







Page 1 of 5 Pages

U.S. ARMY' Tsite
' CORPS OF ENGINEERS _
JWALLA WALLA DISTRICT |Boring No.

TEST BORING FIELD 1.0 :_Co-ordinates

1100-EM-1

—MW-21__ besig. MW-21_  Dian.(Casingill inch"

N 374482 4 E 1945427 .5
L Elevatwn Top of Boring 379.5 M.S.L Hammer Wt. " Boring Started _MAY iﬁﬂlt i
Tptal Overburden Drilled 98.5 Feet Hammer Drop '
. . Boring Complet __JI]L_‘L‘ZL_
b Flevatien Top of Rock M.S.L Casing Left oring Completed
" Total Reck Drilled 0.0 Feet Subsurface Water Data Page
-'glév; Battom of Boring 281.0 M_S.L Obs. Well
-J'T_‘Bta,t_'Depth of Boring 98.5 Feet britted By: Daye Rossman
.‘c'b‘r_'e Recovered % Boxes _.. Mo, Mfg. bes. Drill: Wellmaster
‘Core Recovered _____ Ft: Diam. ___ In. - Inspected By: _K_Singletnn_aEH.C.)______
“Soil Samples _..___ In. Diam. . Ko. Classification By: _I.A._M(:Bana_(.cm___
Sail Samples ______ In. Diam. ~ e NO. - Ckasmﬂcat:on By:
: i _
: ORE/SAMPLE |BLOWS W . N
SCALES (cOF Rk FIISAMPLING & CORING | % [4 CLASSIFICATION
T . - CORE L .
BLEV. | DEPTH | oot {STZE | nange [REC S OPERATIONS L, OF MATERIALS
' 0.0 - 2.0 Neat cement w1 0.0- 3.0 SAND; 100% medium sand;
: : 10YR5/2 grayi ish brown; moist; well
B sorted; subangular; 75% basalt, 25%
quarizite, feldspars, and ot}m—s; reaction
+ to acid strong. ’
| | 2.0 - 20.0 Portland cement
1 3.0 - 5.0 SANDY GRAVEL; 60%
y medium sand, 40% ravel 10YRS/3
) brown; poorly sorted; sand subangular,
B 7 gravels subrounded; 80% basait, 20%
37549 others; reaction to acid strong; moist.
5 5.0- 120 GRAVELLY SAND; 75%
E YZ7.1 8.0 ‘gg 100 medium sand, 23% gravel, <2% siit
[ ) {coating gravels); 1 /3 brown;
- poorly sorted; sand suban%uiar gravels
h subrounded to rounded; 80% basalt, 20%
others; reacuan to acid slrong moist.
] Sand % increase @ 6.5 fi1o 85%,
] minor caleite coating on gravels.
| ¥zl s0 00| 100
[A 11,0 ¢
- 12.0 - 18.0 SANDY GRAVEL; 20%
N %mvel 18% fine to coarse sand, <2% silt;
‘ OYR2/1 very dark gray; moist very
- poorly sorted; gravels subangular to
subrounded, sands angular to
1 subangular; 85% basait, 15% quartzite,
] feldspar and others; reaction to acid
stron;
365 L = 30% gravel, S0% fine to coarse sand;
YZ9[1 8.0 | i4.5 50 10YR4/1 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 B00-. All samples were collected for soil moisture

content determmatlon

BORING No.

—MW-21
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Site _ __1100-EM-1 _ Boring No. _MW-21. = vesig. MW-21_ page 2 of § Pages
- JSAMPLE _|BLOWSI 0o o w M T
SCALES [CORRISAMILE et FISAMPLING & CORING. | ¥ {A . CLASSIFICATION -
ELEV. | DEPTH | (oo [STZE (oo bERE L OPERATIONS tl, OF MATERIALS -
| ' ,// 17.8. mm : angularity 8 above; 85 % bassit, 15% - : m
# | e ofliers; strong reaction to acid. . ;| ;
_ 1 # Fom. c. \\_’/
1 X oy i
4 % +
“ - [
o ¢ & ; -
4 % " ¥ . . )
Vi ', . . . .
- # ol 18.0-37.5 SILTY SANDY GRAVEL: -
i A ] 30% gravel, 45% fine to medium sand,
» 5% silt; 10YRS/3 brows; moist; pooet;y
<7004 3.0 1133 7 - sorted; grasvels subangular to.rounded, L.
] 8 i34 . sands subangular to angular; 70% basalt, = [
360 | : = 30% quantzite, feldspar and others;. . '
" WV . reaction to acid stmns. R . i
20— ’// 20.0 - 30.5 (8-20)Bentonite Reaction to acid @ 20.0 ft slight. -
I g crumbles 40% gravel, 35% sand, 25% silt;
4 moderately sorted; non-plastic. -
i 40% gravel, 55% sana; 5% 'si_It;:- E
555— 701 7 "0 %gg 5% 10YRS/2 grayish brown; poorly:soned. -
. : ' % - ‘
251 % L
4 g
Vg
— / [~
4 //—\\
_ ' - _ PR R SN
350 10%0{; !‘avels}hs_? medium:sanga'S'% 'gihi : ;
2 rayish brown; wet; moderalely,
1 20— z02 w1 8.0 %g%_ 100 sorted; 403%_ asalt, 60% quarizile and < -
. SZ. - others; reaction to acid slight. - -
T 30.5 - 80.5 Pure Gold
— B_enloni-u: grout -
| 75% quartzite and others, 25% basalt,
| N T~ Tanford fm/Ringald fm contact bazed -~ |
] {l on mineralogy change in gravels. - e
345 :
35— 3 —
| ' ‘| 37.5-54.0 SANDY GRAVEL; 50%..
eu| gravel, 50% fine to coarse sand; 10YRS/3 ..
_ % | brown; wet; peorly sorted; gravels. it o
. ;‘ rounded to subangular, sands angifar to”
: ¢ subangular; 30% quartzite and others,- . . - .
] “a| 20% basalt; reaction to acid shight.} = .7 |-
] S
: 30% gravel, 70% sand; 10YR5/3:
40— vy Drown. L -
i
- : e //\\
< " ‘ )
R \\\k_//

BORING No. _ MW-21 ___



site - ___1100-EM-1 Boring Ho.  _ MW-21 _ Desig. MW-21_ Page 3 of 5 Pages
A1 ES ICO AMPLE |BLows -
SCALES CORE/SAMPLE F*S{SAMPLING & CORING CLASSIFICATION
S~ ELEV. | DEPTH | ooune [STZE |ouier RO OPERATIONS OF MATERIALS
335
o 45 45% gravel, 55% sand.
b 55% gravel, 43% sand, <2% sii_t.‘
SE<o .
50~ 70% gravel, 23% sand, <§_2%. silt.
A B
B |
: m . ! 54.0 - 77.1 ASH; 100% minus #200 sieve;
. - SYRSE/1 white; moist; ve:; well soried;
g : 3954 ) = _angularity indeterminate; 95 % silica ‘
/’;‘,,,\ . A ’ assumed; no reaction to acid. :
; : L £5— .
™ SR . Isolated stringers of fine sand and very.
Yo . isolated, rounded fine gravels @ o
i N 56.0-57.0 ft. Stringers 1/8 inch _
‘ g maximum thickness with no preferred
‘ orisntation. ‘
o — Minor fine sand and silt stringers to
' . 1/32 inch thickness @ 57.0-38.0 1,
. isolated 1/32 inch diameter pebbles
sovenma n within stringers. .
@.@,}' ]
204
o ’
60_
Medium to fine sand and sili stringers
1 to 1/16 inch thickness @ 61.0-61.5
7 Bottom of 10-inch diameter
3154 castng, 8-inch casing beyond.
) 65—
B 10YR7/2 light gray; color has been
n very graduaily darkening from the top of
the ash deposit. .
S~ : E 10YR6E/2 fight brownish gray.
7 Ash appears (o be saturated although
no free water noted. When squeeezed,
'BORING No. MW.2 .
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site

1100-EM-1

SCALES ICORE/SAMPLE

BLOWS

ELEV.

DEPTH SIZE

SYMBOL

NO. DEPTH)
RANGE

CORE

£R FT|SAMPLING & CORING
REC VY|

Boring No.. MW-21 -

OPERATIONS

Desig. MW-21 - Page 4 of 5 Pages

CLASSIFICATION
OF MATERIALS

b ?‘35:';

3104
70—

75—

300
80—

90—

95—

4{ - color noticably lightens then darkens

again when pressure is released.

Color change in material becoming
more dramatic with increasing depth.

. Moisture content appears to be
increasing; core consisiancy is:
decreasing.

Ash has a jello-itke consistancy when
it is removed from the core barrel.

80.5 - 81.2-40-100 Colorado
sand

81,2 - 98.5-20-40 Colorado
sand i

$8.5 - 98.5 010" slot, stainless’
steel continuous wound screen

ReRiNEREnNn

1 tm sand; 2.5Y7/4 pale yellow; wet; weil - ["

- 77.5 - 80.5 SILT; 100% silt; 2.5Y5/3 =

[ subangular; fravels 95% quartzite

77.1-77.5 SILT; 90% silt and ash, -i0% .".

sorted; sands angular; no reactionic. ..
cid. :

light olive brown; moist; no reaction 10
acid; hard consistancy; non-piastic.

2.5Y7/3 pale yellow; moderately - -
sorted; beginning 10 see isolated rounded -
gravels. : L
20.5 - 84.5 SILTY GRAVEL; 55% . -
gravel, 10% sand, 35% silt; color - jade:

green (not on Munsell color chart); : L

moist;very poorty sorted; gravels
rounded to subrounded, sands

feldspats and others, 3% basalt; sands
micaceous; no reaction to acid; material |
has an oily appearance; core has small ;.-
inclusions of charcoal sppearing S ~
substance. - i :
60% gravel, 20% sand, 20% sili; very .
poorly sorted; jade green; wet; gravels .
rounded to subangular, o
84.5 - 85.5 SILTY SANDY GRAVEL;
60% gravel, 30% sand, 10% siit; jade -
green; wet; very poorly sorted;gravels. [
rounded to subangular, sands o

subangular; 95% quartzite ind others, -
5% basalt; no reaction to acid; color’ .- -
intensity varying icregularly. S
85,2 1t silt is oscurring ia poekets; =
olor remaining jade green; sand colot’ - - F
ow 5Y4/2 olive gray. ST
85.5 - 86.0 SAND; <2% gravel, 98% - _
edium sand; 3Y4/2 olive gray; well =, ¢ -
rted; subangular;_no reachon to acid.:; i
6.0 - 98.5 SILTY SANDY GRAVEL; -
70% gravel, 20% sand, 10% silt; color ~ -~ |
dark green (not in Munsell chads); wet;
poorly sorted; gravels rounded to ;. -
subangular, sands subafigular to angular;”
no reaction to acid; very similar te’ :
84.5-85.5 except darker in color.
5Y4/2 olive gray, green tintless - * .
intense. S I~
Green tint returning. T

‘

55% gravel, 33% sand, 10% siltzdark -

green with pockets of jade green; wet;. - -
poorly sorted;greener color seems) ;1 S I
concentrated in wetter zongs having less .. |-
sand and more gravel. : TR e e

50% gravel, 45% sand, $% si 7 [

5Y4/2 olive gray; estimate green eglor
is from Fe reduction within the confined-
aquifer, LT

BORING No. . MW-21



Site 1106-EM-1 Boring No. _ MW-21  Desig. MW-21_ Page s of 5 Pages

SCALES (CORP/SAMPLE PR FISAMPLING & CORING | E |4 CLASSIFICATION
B CORE i
ELEV. | DEPTH [ ume) | STZE o ance [RECI VY -OPERATIONS L . OF MATERIALS

Bottom of Boring MW-21 @ 98.5 B. -

Eotars

BORING No. MW-21
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. U.S. ARMY Isite _1100-EM-1 . Page 1 of 3 Pages
CORPS OF ENGINEERS o : :
ALLA WALLA DISTRICT |Boring No. _MW-22 - Desig. MW-22  biam.(Casing$ inches"
™ . TEST BORmG mLD LO ‘:’Co-crdinates N 345318 : E 1946933 4.
:iE.['§Vation Top of Boring 3881 M.5.L Hammer Wt. . Bering Started MAY13191
_:‘_.‘i_;o':t'al Overburden Drilled : 63.0 Feet Hammer Drop . Lo o
S N Boring Completed JIING91
Elevation Top of Rock M.S.L Casing Left TR T
K B eva_. ! P . 5 ° g 37.4 " . :
Total Rock Drilted 0.4 Feet Subsurface Water Data X : Page '
‘Etev. Bottom of Boring 3221 M.S.L  Obs. Well ' ) ; .
1 Total pepth of Boring 63.0 Feet Dritled By: e Gary Lydin
1 _Co'r'é Recovered % Boxes ____ MNo. Mfg. Des. Driil: e
_"'.ér.are ‘Recovered —_ Ft: piam. __ In. Inspected By: — X Singleton (WHC): .
.| soit samples ____ In. Diam. TS Classification By: K. Singieton (WHC)..—
1 Sofl samples = ... In, Diam. . Koo Classification 8y: ___ R.S. Fdrington (WHC)
o f g M T
A O BLOWS : w .
o | SCALES C?fﬁl SAMPLE —lt% F1ISAMPLING & CORING | E [4 CLASSIFICATION
_ C ‘E_LEV. DEPTH SYMBOL SI1ZE RANGE [REC VY OPERATIONS Lt OF MATERIALS
i o LA . 0.0 - 1.0 Neat cement T Ter=] 0.0-2.0 GRAVELLY SAND; 2.5Y4/4 .

' i L ' E olive brown; 82% sand, 15% gravel, 3% -

s oo ) silty dry at the surface, moist with depth; L
CE BT B 7 : 1.0 - 19.0 Pordand cement X poorly sorted; sands - 60% MS, 20% CS,
P AN ) a 0% others, angular to subangular;

. o ) R gravels - 80% MP, 20% others, rounded;

woy ’ L ] -] #' [ Mg reaction o acid none at surface, weak -
T . . PN \githiincreasing depth; 85% quarz, 15% [ :

. - . h asalt, .
ot | ~ x 2.0- 7.0 SANDY GRAVEL; 2.5Y52 ..

: A4 grayish brown; 54% gravel, 43% sand,

P <3% sili; poorly soried;moist; moderate © .
m _ = to strong reaclion to acid; sands - 80% -
- i 41 s G 0% shery pbmpisto

‘ - x subangular; gravels - CP .

‘ ) 04 3.0 ﬂ'i 160 P 10% I%iP‘ 20% others, rounded; 75-85% L

3804 3 R basalt, 15-25% others; occasional smiall’
oy X - cobbles; increase in VFS and siit at 7 &,
£ 5

1 " al 7.0-13.5 SANDY GRAVEL; 2.5Y5/2 ™
e x rayish brown; 54% sand, 40% gravel,
- - é% silt; poorty sorted; slightly moist;
: 4 — ', moderate to strong reaction to acid; - —
i - sands - 70% MS & CS, 10% VES; 20%
) B others, subangular to subrounded; . -
: i : . gravels - 60% MP, 20% FP, 20% cthers, ~ ~ |
Ll Zo5 7l 8.0 1 9.0 [ 100 & rounded; 85% basalt, 15% others.
‘ o 10.0 ]
" 13,5 - 20.0 SANDY GRAVEL; 2.5Y4/2
R — ) dark grayish brown; poorly sorted; -
sligh:Ty moist 10 moist; moderaie to
|2 strong réaction to acid; 66 % sand, 25%
a ; eravel, 7% silt: sands - 20% VCS, 15%
‘GENERAL REMARKS: -
" All depths are in feet below the existing land surface; elevations are in feet above mean sea
level. Al sample numbers prefixed with B0J-, All samples collected for soil moisture content
determination, ‘
BORING No. MW-22
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Site

1100-EM-1

Boring No.

pesig. MW-22  Page 2 of 1 Pages

_SCALES

CORE/SAMPLE

- FELEV.

DEPTH

NO.
SYMBOL

SIZE

DEPTH
RANGE

BLOWS
PER_FTI

CORE
REC VY]

SAMPLING & CORDNG | ¥ .
" OPERATIONS v

CLASSIFICATION
OF MATERIALS.

"1 3504

: 345

365

360"

355

Hleht
—HI<T

206
1

8.0

15.0
16.0

100

707

8.0

100

20

Z08

AN NN

3.0

T vt
=8| 8%
[o T ] [Tl

100

5

z09

S

8.0

g
[=J=]

100

Z10

NN

3.0

W
T—
no

100

15

Zil

SN

8.0

35.0
36.0

100

40—

19.0- 24.4 (8-20)Bentonite

crumbles

124.4-210 2

inch)Bentonite peflets
sand

30.0 - 50.4 0.010 siot,

continuous wound stainless

stes] screen

27.0-60.0 (10-40)Colorado "-_ ;

¢

. iron oxide staining.

_ 'ij_'f..-'i‘fy-ii'i}‘i‘:"i.ﬁt":‘;'rifg-“!'E:;j-ii-'i;-i?r'}i‘!:hii-‘i}-i}il‘i'i.'r‘!'."-i"g-:i’-}r'l‘l-h’l"y‘i?pili'i'. - -:_:»z

€S, 15% MS, 10% VFS, submunded
gravels - 20% CP & VCP, 5% others,
rousded; 95% basalt, 5% olhers
occasional small cobble,

16.5-16.9 1 hlghg cemented layer;.
strong reaction 1o aci lnh:ﬁcd some

20.0 - 21.2 SANDY GRAVEL; 2.5Y3/2
very dark grayish brown;. poor[y sorted; -
very moist; strong reaction o acid; 50%
gravel 17% sand: <3% sili; m\n.ls-
0% YFP, 20% FP&MP 9% CP,. 5%
others, subrounded to munded sands -
20% VCS, 10% C8, 7% others, ‘
subrounded 95 % basalt, 5% others,
21.2 - 26.5 SANDY GRAVEL; 2. 5Y4f2
dark grayish brown; poorly sorted; mcust
" moderate reaction 10 acid; 55%:sand, . .
40%% ravel, <5% silt; sands 20% VCS
5% CS, 15% MS, 10% v
subrounded ravels - 20% VCP & CP
10%.MP-VEB, 10% others; munded
' 95% basait, 5% others.

26.6 - 33.0 SANDY GRAVEL; 2.5Y5/2
grayish brown; poorly sorted; moist; . -
moderate 10 strong reaction 1o acid; 45%
sand, 50% gravel, <5% silt; sands - 15%
VCS, 15% CS, 13% others, subroupded
to subangular; gravels - 20% CP, 15%.
others, rounded; 80% basalt, 0% quartz
and feldspars. : T

HBEREEERAN

5
I

o

33.0 - 36.5 SILTY SANDY GRAVEL' .

- 2.5Y4/3 olive brown; poorly sorted;-,

moist; 55% sand, 36 % sravel, 9% sily .
sands - 20%CS, 15% S.F§, 10% VCS, ¢
10% VES, suban Iar lo an lar; graveis
-20% MP-CP, 1 others,
rounded; 9% non—plasuc sm 6&70% .
basalt, 30-40% quartz and feldspar, B

36.5 -~ 39.0 SILTY SANDY GRAVEL
2.5Y4/3 olive brown; poorly sorted;
moist; strong 10 moderater reaction 10
acid; 40% sand, 50% gravet, 10% silt;
sands ~20% MS to CS, 10% VTS, 10%
others, angular to subroundcd tavels -
30% VCP o CP, 10% MP 1o VEP, 10%
others, rounded; 0% quarnz and;

N
i feldspnr, 30% others, 10% non-plasuc o

it,, <2% mica,

39.0 - 42 5 SANDY GRAVEL:: = '+
2.5YR6/2-2.5Y5/3 light brownish gray
to light olive brows; wet; poorly sorted;
well graded: no reaction Yo acid:, 50% %
sand, 47% gravel, 3% sill; sands- 30%

M$-CS, 10% VCS, 8% others; <2% m;ca;_

angular to subangular: pravels «30%

BORING No.

, $0% VFP-FFP, 7% others; round
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Site

110-EM-1

goring No. MW-22

Desig. MW-22  Page 3 of 3 Pages

SCALES

CORE/SAMPLE

BLOWS

ELEV.

DEPTH

NO. |
SYMBOL

SIZE

DEPTH

PER_FTi
CORE
REC* VY

SAMPLING & CORING
OPERATIONS

| ~ e ms

CLASSIFICATION
OF MATERIALS

325

50—

55—

60—

RANGE

Z12

2.0

¥ >x

90% quartz, 10% others;

42.5 - 43,0 SILTY SANDY GRAVEL;
50% gravel, 40% sand, 10% silt; sands -
5% VCS, 15% CS, 15% MS, 5% F5-VFS,
15% mafic, 30% felsic; gravels - 30%
mafic, 70% felsic, 5% muca; 2.5Y5/2
grayish brown; wet; well rounded to
subrounded; moderately sorted; slight -
reaction 1o acid. : :

48.0 - 51.5 SANDY GRAVEL; 30%
gravel, 65% sand, §% silt; 10% VCS,25%
CS, 15% MS, 10% FS, 5% VFES; 85% :
felsic, 15% mafic; 2.5Y5/2 grayish brown;
wet; well rounded to subrounded; -
mgélemtely sorted; slight reaction to

acid. :

51.5 - 58.0 SANDY GRAVEL; 45%
ravel, 30% sand, 5%. silt; 5% FP, 40%
FP, 5% VCS, 25% 8, 10% MS, 5% FS,
5% VFS; 2.5Y5/3 light olive brown; wet;

85 % felsic, 15% mafic; gravels

subrounded, sands subangular; poorly
sorted; slight reaction to acid. j

60.0-63.0 Hole caved

58.0-61.1 SILT; ash-iike; 95% silt, 5%.
VFS to MS; <2% mica; 2.5Y7/3 dark”

gale yellow; very well sorted; tuffaceous
5%, 15% mafics; no reaction to acid, -

A

61.1 - 63.0 ASH; 90% silt; <10% VFS;
T.5YRE/1 white; wet; very weil sorted; .
non-reactive with acid, .

Bottom of Boring MW-22 @ 63.0 f.

BORING No. MW-22
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1100-EM-1 PHASE II RI
HORN RAPIDS LANDFILL TRENCHING LOGS
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HOLE NO.
HTW DRILLING LOG TRENCH #1
1. COMPANY NAMRE 2. DRILLING SUBCONTRACTOR SHEET 1
CENPW WESTINGHOUSE~HANFORD CO. OF 2
3. PROJECT 4. LOCATION
1100—EM—1 OPERABLE UNIT HORN RAPIDS LANDFILL
5.NAME OF DRILLER N 6. MANUFACTURER'S DESIGNATION OF DRILL
C. LARSON / M. FOSS CASE #780 BACKHOE / FMC BACKHOE
7. SIZES AND TYPES OF SAMPLED WITH SPOON FROM 8. HOLE LOCATION
DRILLING AND SAMPLING BACKHOE BUCKET N374,282.98, E1,944,459.57
EQUIPMENT 9. SURFACE ELEVATION
N/A
10. DATE STARTED 11. DATE COMPLETED
B B SEPT 1991 22 OCT 1991
Pl;. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N/A N/A
13 DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING
N/A N/A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
11.0 FEET - N/A
18. GI".O'.FEC}WICAL SAMPLES DISTURBED UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
0 0 N
[20. SAMPLES FOR CHEMICAL VOC METALS /ﬁ'l'HER OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS SCREENING
e 2 10 4 N/A %
22. DISPOSITION OF HOLE BACKFILLED | MONITOR, WEL OTHER 23. INSPECTOR
- 220CT 199 V. M. JOHNSON, WHC / J. A, MCBANE, CENPW
FIELD GEOTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(ft) (1) NUMBER NUMBER NUMBER
fa ) a b c d © f 2
——10=11 FEET
—=—|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% malic; no
——| reaction to acid.
——| 0.5—11 feet: Abundant stainless steel lathe
= shavings, piping, cable, tires, and coke
I bottles.
2 ——— 2 feet: paint can and paint residue. Paint can and paint
= = residue drummed.
3 ——=— HRLO101 Screening — negative
4 e
s - BOOTO Chemical sample
L
il O RS e — HRLO10Z | Screening — negative |
PROJECT HOLE NO.
FORM
MRK junse 55 1100—-EM-1 HORN RAPIDS LANDFILL TRENCH #1




P ]

HOLE NO.

HTW DRILLING LOG TRENCH #1
PROJECT INSPECTOR SHEET 2
1100—EM—-1 O.U. — HORN RAPIDS LANDFILL |V. M. JOHNSON /J. A. MCBANE OF 2
FIELD GEOTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(f) () NUMBER NUMBER NUMBER
L L 8 d e f WS |
6 ———{SOIL,asabove. HRLO102 Screcning — negative
——| 6—10feet: Tires, one rusted drum with no
e visible contents; labelled "certified”.
7 —=—— 7feet: Cloth, rags, coffee can, fiberglas
= insulation.
8 ——-
—=—| 8.5 feet: Solidified paint residue, OVM Paint residue drummed.
—=—| reading of 262ppm, suspecl asbestos,
9 ——— scrap metal HRL0103 Screening — negative
= BOOT1: Chemical sample
10 ———
i1{i - -4 HRLO104 |-————————————————— Screcning — negative
— — | Approx. 320 cubic yards excavated.
— — | Approx. Landfill Composition:
—=| soil =-90%
—=—=— debris — 10%
PROJECT HOLE NUMBER
FORM
MRK junss 55-2 1100—-EM-1 HORN RAPIDS LANDFILL TRENCH #1




| 1100—-EM—1 OPERABLE UNIT

5.NAME OF DRILLER
M. FOSS

HOLENO.

HTW DRILLING LOG TRENCH #3A
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
CENPW WESTINGHOUSE -HANFORD CO. OF 3
3. PROJECT 4.LOCATION

HORN RAPIDS LANDFILL

6. MANUFACTURER'S DESIGNATION OF DRILL
FMC BACKHOE #HO-17-5669

7.SIZES AND TYPES OF
DRILLING AND SAMPLING
EQUIPMENT

SAMPLED WITH SPOON FROM 8. HOLE LOCATION
BACKHOE BUCKET N374,095.74, E1,944,557.45
9. SURFACE ELEVATION
N/A
10. DATE STARTED 11. DATE COMPLETED
23 OCT 1991 24 OCT 1991

12. OVERBURDEN THICKNESS
|N/A

15. DEPTH GROUNDWATER ENCOUNTERED

N/A

13. DEPTH DRILLED INTO ROCK

16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING

N/A B N/A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
21.0 FEET N/A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
s N 0 0 N/A
20. SAMPLES FOR CHEMICAL voc METALS OTHER OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS SCREENING ASBESTOS UNKNOWNS
i o 4 0 5 2 2 N/A
22. DISPOSITION OF HOLE BACKFILLED | MONITOR, WELL OTHER 23, INSPECTOR
— 23 OCT 1991 J. A. MCBANE, CENPW .
FIELD GEOTECH ANALYITCAL
ELEV, DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(ft) (f) NUMBER NUMBER NUMBER
fhus a b — c d [ i E
——|[0-13FEET
——|SANDY GRAVEL: sand 40%, gravel 55%,
——| silt <5%; 10YR 472, light gray; dry; poorly
——| sorted; sands subangular to angular, gravels
1 ——— rounded to subangular; 60% basalt, 40%
—=—| quarizite, feldspars and others; reaction to
== acid = slight to none.
—=1 L5 fect: layer of stainless steel lathe shavings,
=i slopes downward approx. 5 degrees toward
iy, ey the west. |
3 ——-—  3-5feet: accumulation of tires, inner tubes, | HRI3AO01 Screening — negative !
= and misc. automotive debris including Mufflers/tailpipe \
e mufflers and lengths of tail pipe. possible GPR targets. ‘I
[ o
A e
5§ ——- HRI3A02 Screening — negative
—=| 5.5 feet: Empty 5—gallon paint can; 0.0 ppm i
= with OVM screening  BOOZT7 | Chemical sample
cail B oo = |
PROJECT HOLE NO. ==
FORM
MRK runse 55 1100—-EM-1 HORN RAPIDS LANDFILL TRENCH #3A



HOLE NO.

HTW DRILLING LOG TRENCH #3A
PROJECT INSPECTOR SHEET 2
1100—EM—-1 O.U. — HORN RAPIDS LANDFILL |J. A. MCBANE OF 3
FIELD GEOTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING | SAMPLE SAMPLE REMARKS
(&) () NUMBER NUMBER NUMBER
a b c d 3 [ 1
6 ——— 6/feet: Encountered white crystaline
= malerial partially wrapped in plastic bag,
i sample obtained.
7 ——— 7feet: Flat lying fragment of sheet metal, Sheet metal possible
——| approx. 1/16 inch thick and 4 feet long by GPR target.
== 3feetwide.
8 ——— 8-10feet: Abundant tires and inner tubes. HRL3A03 While crystaline material
s HRL3A04 Screening — negalive
9 ——-
10 ——— 10feet: Another bag of white crystaline HRL3A05 Purple stained soil
= material. Substance enclosed in a plastic HRL3A06 Asbestos sample
—ie lined paper bag. Pocket of bright purple
S stained soil. Suspect asbestos. BOOZT8 | Chemical sample
11 ——— 11-13feet: veryscattered stainless steel lathe| | |
i shavings.
12 ——+
13 —-——13-21FEET HRL3A07 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 —— HRL3A08 Screening — negative
PROJECT HOLE NUMBER
FORM
MRK munge 55-2 1100-EM—-1 HORN RAPIDS LANDFILL TRENCH #3A




on

HOLE NO.

HTW DRILLING LOG TRENCH #3A
PROJECT INSPECTOR SHEET 3
1100—EM—1 O.U. — HORN RAPIDS LANDFILL | J. A. MCBANE OF 3
FIELD GEOTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(ft) (ft) NUMBER NUMBER NUMBER
A b c d 13 f 3

16 ——— SOIL, asabove — no debris. HRI3A08 Screening — negalive
R |

T =iy

18 =

19 ——+ HRIL3A09 Asbestos sample
—— . 'BOOZTY | Chemical sample

20 ———
S © BOOZVO | Chemical sample

A e e e o e B
— — | Approx. 108 cubic yards excavated.
—— | Approx. Landfill Composition:
—=—| soil -97%

—=—=— debris — 3%
o 7 a PROJECT HOLE NUMBER
FORM

MRK junse 55—-2

1100-EM~-1 HORN RAPIDS LANDFILL

TRENCH #3A






HOLE NO.
HTW DRILLING LOG TRENCH #38
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
CENPW WESTINGHOUSE-HANFORD CO. OF 2
3. PROJECT 4. LOCATION
1100-EM—1 OPERABLE UNIT HORN RAPIDS LANDFILL
5.NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
C. LARSON /M. FOSS CASE 780/FMC BACKHOE #HO—-17-5669
7. SIZES AND TYPES OF SAMPLED WITH SPOON FROM 8. HOLE LOCATION
DRILLING AND SAMPLING BACKHOE BUCKET N374,095.74, E1,944,546.81
EQUIPMENT 9. SURFACE ELEVATION
> - N/A
- . 10. DATE STARTED 11. DATE COMPLETED
— - 18 SEPT 1991 23 OCT 1991
12, OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N/A - - N/A
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING
NA = N/A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
8.0FEET N/A
18.GEOTECHNICAL SAMPLES | DISTURBED | UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
0 0 N/A
[ 20. SAMPLES FOR CHEMICAL voC METALS J’o“rman OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS SCREENING | ASBESTOS
- = ol 3 0 2 1 N/A % .
22. DISPOSITION OF HOLE BACKFILLED |MONITOR. WELI]  OTHER 23. INSPECTOR
- 23 OCT 1991 V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
FIELD GEOTECH | ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(ft) () NUMBER NUMBER NUMBER
| N e d 3 f L
——|0-8FEET

—— | SANDY GRAVEL: sand 52%, gravel 44%,
——| silt 4%; 10YR 4/2, 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
——| 3feet max. diameter.

2 ——— 2-3feet: Accumulation of tires and inner
| —= tubes.
3 ——— 3-4feet: Accumulation of stainless steel lathe HRL3B01 Screening — negalive

e shavings and building flashing. Sheetrock
== still attached to flashing in places.

A
—— | 4.5 feet: Unlabeled, rusted 5 gallon paint can.
e No contents observed. 0.0 ppm with OVM.

5 ——— S5-6feet: Accumulation of tires and inner
S tubes.
= HRL3B02 Screening — negalive

G = HRL3B03 Asbestos sample
PROJECT HOLE NO.
FORM

MRK nunge 55 1100—EM—1 HORN RAPIDS LANDFILL TRENCH #3B



0

HOLE NO.

HTW DRILLING LOG TRENCH #3B
PROJECT INSPECTOR SHEET 2
1100-EM-1 O0.U. — HORN RAPIDS LANDFILL |V. M. JOHNSON / J. A. MCBANE OF 2
FIELD GEOTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(1) () NUMBER NUMBER NUMBER
a b 3 d [ f & )
6 ——— SOIL as above; debris amount and character HRL3B02 Screening — negalive
= as above. HRL3B03 Asbestos sample
= Appears that GPR return
P caused by metal ﬂashingT
7 == and ss shavings.
i BOOZT3 - | Chemical sample
- . BOOZT4 Duplicate
- BOOZTS | Split
f e — = s | L T . [ e
= | Approx. 19 cubic yards excavated. ss — stainless steel
— | Approx. Landfill Composition:
—| soil =97%
——— debris — 3%
PROJECT HOLI: NUMBER
FORM
TRENCH #3B

MRK munse 55-2

1100—EM—1 HORN RAPIDS LANDFILL




HOLE NO. -
HTW DRILLING LOG TRENCH #4/5
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
CENPW WESTINGHOUSE —-HANFORD CO. OF 2
3. PROJECT 4. LOCATION
1100—EM—1 OPERABLE UNIT HORN RAPIDS LANDFILL
5.NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
C. LARSON FMC BACKHOE #HO-17-5669
7. SIZES AND TYPES OF SAMPLED WITH SPOON FROM 8. HOLE LOCATION
DRILLING AND SAMPLING BACKHOE BUCKET N374,068.09, E1,944,459.57
EQUIPMENT 9. SURFACE ELEVATION
N/A
10. DATE STARTED 11. DATE COMPLETED
25 OCT 1991 25 OCT 1991
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
NA ] N/A =
13. DEPTI DRILLED INTO ROCK 16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING
L N/A o
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
12.0 FEET N/A
18. GEOTECHNICAL SAMPLES | DISTURBED | UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
0 0 N/A
130, SAMPLES FOR CIHEMICAL VOC |  METALS /()THER OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS SCREENING
— 2 0 2 N/A %
22. DISPOSITION OF HOLE BACKFILLED | MONITOR. WELL] _ OTHER 23. INSPECTOR
L= 25 OCT 1991 J. A. MCBANE, CENPW 0
FIELD GEOTECH | ANALYTTCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(i (fty NUMBER NUMBER NUMBER
[ - b % d e f g
——|0-0.5 FEET

—— | SILTY SANDY GRAVEIL. 60% gravel, 35%
——| sand (fine to med), 5% silt; 10YR 7/3 very
——| pale brown; dry, very poorly sorted; gravels
1 ——— rounded to subrounded, sands angular; 65%
——1 basalt, 35% olhers; no reaction to acid.
—==[0.5=12FEET
—=|SANDY GRAVEIL; 55% gravel, 45% sand
——| (med to coarse), <3% sill; 10YR 6/1 gray; dryj
2 ——— poorlysorted: gravels rounded 1o subrounded
——| sandsangular to subangular; 70% basalt, 30%
——| others; no reaction to acid; rare cobbles and
—=—| boulders to 14 inch max. diameter.

3 = HRLA4/501 Screening — negative

4 ——— Nodebris observed above 5 feet depth.

e BOOZV1 | Chemical sample

5 ——— Sfeet: 3-172 foot long wooden 4x4 embedded
s in a concrele mass.

6 ——— 6feet: Tires, tail pipe, 12 in. dia. gear wheel. Possible GPR targets.

PROJECT HOLE NO.
FORM

MRK unss 55 1100-EM—1 HORN RAPIDS LANDFILL TRENCH #4/5




N7

HOLENO.

HTW DRILLING LOG TRENCH #4/5
PROJECT INSPECTOR SHEET 2
1100-EM—1 O.U. — HORN RAPIDS LANDFILL |J. A. MCBANE oF 2
FIELD GEOTECH ANALYTTCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
() (k) NUMBER NUMBER NUMBER
a b c d e f z

6 ——— 6feet: Tires, tail pipe, 12 in. dia. gear wheel. Possible GPR targels.
— —| SOIL as above.

7 =—-—- HRLA/502 Screening — negative

8 ——— B8fect: Tires (5or 6), long picces (5—6 feet) Possible GPR targets.
——| offlat lying metal building flashing.

9 ——— 9feet: Large picce of sheet metal (4x4 feet) Possible GPR target.
——| exposed in eastern wall. Approx. 1/32 in.
—=—| thick. Flat lying relative to ground surface.

10 ——— 10 feet: Rotted timbers in trench sidewalls.
= Little observed in trench floor.

11 ——— 11 feet: Rotted timbers, metal flashing strips,
v fiberglas insulation, street drain grate,
s copper wire pieces.
e BOOZV2 | Chemical sample

12 == —— - = e e N e
—— | Approx. 90 cubic yards excavated.
——| Approx. Landfill Composition:
——| soil —=99.5%

—=—=— debris = 0.5%
PROJECT HOLE NUMBER
FORM
MRK g 55-2 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #4/5




—

HOLE NO.

HTW DRILLING LOG TRENCH #6
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
CENPW WESTINGHOUSE —HANFORD CO. OF 2
3. PROJECT 4. LOCATION

1100-EM—1 OPERABLE UNIT

HORN RAPIDS LANDFILL

5. NAME OF DRILLER

M. FOSS

6. MANUFACTURER’S DESIGNATION OF DRILL

FMC BACKHOE #HO-17-5669

7. SIZES AND TYPES OF

DRILLING AND SAMPLING

EQUIPMENT

SAMPLED WITH SPOON FROM

BACKHOE BUCKET

8. HOLE LOCATION
N374,006.38, E1,944,448.94

9. SURFACE ELEVATION

N/A

10. DATE STARTED

28 OCT 1991

11. DATE COMPLETED
30 OCT 1991

12. OVERBURDEN THICKNESS

N/A_

15. DEPTH GROUNDWATER ENCOUNTERED

N/A

13. DEPTH DRILLED INTO ROCK

N/A

16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING

N/A

14.T0 I'A-L DE-E; OF HOLE
6.5 FEET

17. OTHER WATER LEVEL MEASUREMENTS

N/A

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
0 0 N/A
[ 20. SAMPLES FOR CHEMICAL voc METALS OTHER OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS SCREENING
0 0 0 N/A %
22. DISPOSITION OF HOLE | BACKFILLED |MONITOR. WELI]  OTHER __|[23.INSPECTOR
- 30 OCT 1991 J. A. MCBANE, CENPW
FIELD GEOTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(ft) (ft) NUMBER NUMBER NUMBER
¢ b e c d c f 2
——|0-6.5 FEET
==|SANDY GRAVEL; gravel 65%, sand (med to
=5 coarse) 35%, silt <2%; 10YR 6/1 gray; dry;
= poorly sorted; gravels rounded to
1 ——— subrounded, sands angular to subangular;
= 70% basalt, 30% others; no reaction to acid.
= 1.5 feet: Sheet of 1/8 in. rubber approx. 3x4 ft.
4 misc. #8 rebar lengths, fragments of 1/4-1/2
= in. dia. steel cable, metal flashing,
2 === plasterboard, and wood. HRLO601 Screening sample
= 2 feet: Flat lying piece of approx. 1/16 in. thick Possible GPR target.
- by 2 foot square shect metal. Flat lying
= relative to the ground surface.
;
4 —-- 4-6.5feet: Wood debris mixed with rufuse
= previously described.
= HRLD602 Screening sample
D = HRLD603 Asbestos sample
= BOOZB3* | Chemical sample
——ws 6 ——— 6feet: Scatiered tires.
PROJECT HOLE NO.
FORM
MRK junge 55 1100—EM—-1 HORN RAPIDS LANDFILL TRENCH #6




HTW DRILLING LOG

HOLE NO.

TRENCH #6

PROJECT

1100—-EM-1 O.U, — HORN RAPIDS LANDFILL

INSPECTOR

J. A. MCBANE

SHEET 2
OF 2

ELEV, DEPTH
(f) (fr)
a b

DESCRIFTION OF MATERIALS

FIELD
SCREENING
NUMBER
d

GEOTECH
SAMPLE
NUMBER

ANALYITCAL
SAMPLE
NUMBER

REMARKS

SOIL as above, debris as above.

6.5 feet: Suspect asbestos, medical waste.

 HRLD604

Asbestos sample

Trench terminated at 6.5 feet due to unknown
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.

HRLO000 - Sample obtained and
subsequently reburied.

BOOZB3* ~ Chemical sample was

reburied and sample
number was reused for
next trench.

Approx. 20 cubic yards excavated.
Approx. Landfill Composition:
soil —95%
debris — 5%

FORM
MRK unge 55-2

PROJECT

1100—EM—1 HORN RAPIDS LANDFILL

HOLE NUMBER

TRENCH #6




HOLE NO.

HTW DRILLING LOG TRENCH #7
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
CENPW WESTINGHOUSE —HANFORD CO. OF 1
3. PROJECT 4. LOCATION
1100—EM—1 OPERABLE UNIT HORN RAPIDS LANDFILL

5.NAME OF DRILLER

C. LARSON / M. FOSS

6. MANUFACTURER'S DESIGNATION OF DRILL
CASE #780 BACKHOE / FMC BACKHOE

7.SI1ZES AND TYPES OF

SAMPLED WITH SPOON FROM

8. HOLE LOCATION

DRILLING AND SAMPLING BACKHOE BUCKET N373,863.83, E1,944,461.70
EQUIPMENT 9. SURFACE ELEVATION
N/A
10. DATE STARTED 11. DATE COMPLETED
17 SEPT 1991 17 OCT 1991
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
IN/A- N/A
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING
[N/A N/A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
6.0 FEET N/A
18, GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
- 0 0 N/A
20. SAMPLES FOR CHEMICAL voC METALS OTHER OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS SCREENING
L 1 0 3 NA %
22. DISPOSITION OF HOLE BACKFILLED | MONITOR. WELL OTHER 23. INSPECTOR
L 17 OCT 1991 V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
FIELD GEOTECH ANALYITCAL
ELI'V, DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(fty (ft) NUMBER NUMBER NUMBER
a b & d e f 2
——|0-6 FEET
——|SANDY GRAVEL: sand 52%, gravel 43%,
—=—1 silt 5%; 10YR 6/2 light brownish gray; dry,
—=—| poorly to very poorly sorted; sand subangular,
1 ——— gravelsubrounded to rounded; 60% mafics,
== 40% felsics (gravel); no reaction to acid.
——| Debris consists of intermixed glass bottles,
i black tile, metal flashing strips, plasterboard
2 ——— fragments, roofing paper, crushed culverts, HRLO701 Screening — negative
e rebar, and rotten building timbers. Crushed culverts and
i flashing strips likely
e GPR targets.
3 ——-— SOILand debris uniform throughout HRLO702 Screening — negative
e excavation.
" I
S BOOZT2 | Chemical sample
5 —~- HRLO703 Screening — negative
— — | Approx. 50 cubic yards cxcavated.
—— | Approx. Landfill Composition:
—=| soil -~ 85%
—=| debris — 15%
L B e e e e e S
PROJECT HOLE NO.
FORM
MRK ungy 55 1100—EM—-1 HORN RAPIDS LANDFILL TRENCH #7
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HOLE NO.

1100—EM—1 OPERABLE UNIT

HTW DRILLING LOG TRENCH #8
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
CENPW WESTINGHOUSE -HANFORD CO. OF 1
3. PROJECT 4.LOCATION

HORN RAPIDS LANDFILL

5.NAME OF DRILLER

6. MANUFACTURER'S DESIGNATION OF DRILL

M. FOSS FMC BACKHOE #HO-17-5669
7. SIZES AND TYPES OF SAMPLED WITH SPOON FROM 8. HOLE LOCATION
DRILLING AND SAMPLING BACKHOE BUCKET N374,127.66, E1,944,223.40
EQUIPMENT 9. SURFACE ELEVATION
N/A
10. DATE STARTED 11.DATE COMPLETED
30 OCT 1991 30 OCT 1991
I l;OVEREURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N/A N/A
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING
N/A N/A
_Ij& TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
5.0 FEET N/A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
) 0 0 N/A
20. SAMPLES FOR CHEMICAL voc METALS OTHER OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS SCREENING ASBESTOS
1 0 1 1 N/A %
22. DISPOSITION OF HOLE BACKFILLED | MONITOR. WELL OTHER 23. INSPECTOR
30 OCT 1991 J. A. MCBANE, CENPW
- B FIELD GEOTECH | ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(ft) (ft) NUMBER NUMBER NUMBER
a b = 13 d e f g
——|0-5FEET
——|SANDY GRAVEL: sand 30%, gravel 65%,
——1| silt <5%; 10YR 7/1 light gray, dry; poorly
——| sorted; sand angular to subangular, gravel
1 ——— subrounded to rounded; 60% basalt,
——| 40% others; no reaction to acid.
2 ——— Nodebrisabove 3 feet depth.
3 —=—- 3feet: Asingle lire and misc. rotten wood
= debris.
== HRLO0801 Screening —negative
= HRLO802 Asbestos sample
4 ——— 4-5fect: pieces of electrical wire, short
S lengths of 1/4 in. dia. stcel cable.
=  BOOZV3 | Chemical sample
——| Sfeet: Sheet metal (1/16"x2x3"), suspect Sheet melal possible
i asbestos, sponge fragments, copper rod. GPR target.
| Sl ROV PO NOU OO | ISV ... 11 <5 |
— = | Approx. 5 cubic yards excavated.
—— [ Approx. Land[ill Composition:
== soil - 98%
: B 6 ——— debris - 2%
PROJECT HOLE NO.
FORM

MRK junse 55

1100—EM—-1 HORN RAPIDS LANDFILL

TRENCH #8







HOLE NO.
HTW DRILLING LOG TRENCH #11
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SsHEET 1
CENPW WESTINGHOUSE -HANFORD CO. OF 1
3. PROJECT 4. LOCATION
1100—-EM—-1 OPERABLE UNIT HORN RAPIDS LANDFILL

5.NAME OF DRILLER

6. MANUFACTURER'S DESIGNATION OF DRILL

C. LARSON CASE 780 BACKHOE #HO-62-5531
7. SIZES AND TYPES OF SAMPLED WITH SPOON FROM 8. HOLE LOCATION
DRILLING AND SAMPLING BACKHOE BUCKET N374,985.11, E1,944,689.36
EQUIPMENT 9. SURFACE ELEVATION
N/A
10. DATE STARTED 11. DATE COMPLETED
20 SEPT 1991 20 SEPT 1991
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N/A N/A
13. DEPTH DRILLED INTO ROCK 16, DEPTH TO WATER/ELAPSED TIME AFTER DRILLING
N/A " N/A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
5.0 FEET N/A

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
1 0 0 N/A
20. SAMPLES FOR CHEMICAL VOC METALS OTHER OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS
1 N/A %
22. DISPOSITION OF HOLE BACKFILLED | MONITOR. WELL OTHER 23. INSPECTOR
- 20 SEPT '91 V. M. JOHNSON, WHC
FIELD GEOTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(ft) (ft) NUMBER NUMBER NUMBER
a b b c d 3 { I3
—=|0=5FEET
—— | SANDY GRAVEL: sand 54%, gravel 40%,
——1 silt 6%:; 10YR 6/2 light brownish gray; dry,
—=—| moderately to poorly sorted; gravel
1 — — = subrounded to rounded; 70% malfics, 30%
— = felsics; no reaction to acid.
——| 0-2.5feet: debris consists of coke bottles,
—— large amount of wood, cigarette butts, 3—ft.
2 ——— pocketof light gray to black ash, wire, plastic
v bags, and minor amounts of metal.
——| 2.5-5feet: Large amount of metal, wood,
—=| rebar, and fragments of asphalt.
3 el
) . BOOZS9 Chemical sample
4 =y
= L R SRS R S BT [ SO S| [ RSeS| | S
— = | Approx. 30 cubic yards excavated.
- - - 6_ p e -
PROJECT HOLE NO.
FORM
MRK junss 55 1100—-EM—-1 HORN RAPIDS LANDFILL TRENCH #11
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TABLE B—1: LITERATURE SURVEY COMPILATION (2 of 2)

7. RUFS Work PLan for the 300—FF—1 Operable Unit, Hanford Site, Richland Washington
DOE/RL 88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100-EM—1 Operable Unit
DOE/RL 90-18
August 1990

9. Geologyand Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Washington
USGS Professional Paper 717
1972

10. Gedogy 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. Gedogy and Hydrology of the 300 Area and Vicinity, Hanford Site, South—Central Washington
WHC~-EP-0500
October 1991

L9-T6-Td/H0d



TABLE B—2: LITERATURE SURVEY COMPILATION (1 of 2)

Unconfined Aquifer

Seepage K
Discharge Transmissivity (sq ft/day) Hanford Ringold (g/day/sq ft) Hydraulic Conductivity {ft/d)
Reference | To Columbia Hanford fm. Ringold fm. (gd/ft) |flow velocity (ft/yr)| Effective Effective | Along Flow Perpendicular Hanford fm. Ringold fm.
Document | River (cl/sec) low high low high Average max min Porosity  Porosi Path To HowPath  Average low high low high
1
2
i3
4
5 ;
6 3.00| 40,000.00 200,000.00 10,000.00 1,000,000.00 11,000.000 50,000.000 1.900 10,000.000
7 : 40,000.00 200,000.00 10,000.00 1,000,000.00 0.11 11,000,000 50,000.000 1900 10,000,000
8 100.000 1000000  0.003 5.000
10.000 1,000.000
9 022 011 L
10 2,000.000 10,000.000 610.(”0_ 3,050.000
11 77.567.00 170 56 4728 3029 3900 & :
12
Average 3.00E+00 | 4.00E+04 2.00E+05 1.00E+04 1.00E+06 7.76E+04 | 1.70E+02 S560E+01 | 2.20E-01 1.10E-01 4.TBE+03 3.03E+03 3.90E+03 | 6.03E+03 2.TBE+04 1.25E+02 481E+03
Min 3.00E+00| 4.00E+04 2.00E+05 1.00E+04 1.00E+06 7.76E+04|1.70E+02 560E+01|2.20E-01 1.10E-01 4. TBE+03 3.03E+03 3.90E+403 | 1.00E+02 1.00E+03 3.00E-03 5.00E+00
Max 3.00E+00| 4.00E+04 2.00E+05 1.00E+04 1.00E+06 7.76E+04|1.70E+02 S560E+01|2.20E-01 1.10E-01 4.T3E+03 3.03E+03 3.90E+03 | 1.10E+04 S.00E+04 6.10E+02 1.00E+04
Std Dev 0.00E+00 | 0.00E+00_0.00E+00_0.00E+00 0.00E+00 0.00E+00 | 0.00E+00_0.00E+00 ERR ERR 0.00E+00 0.00E+00 0.00E+00 | 5.02E+03 2.25E+04 243E+02 435E+03
Storage Slug Test
Coefficient Hydraulic Conductivity (fvd) Pump Test
Hanford fm. Hanford fm. Ringold fm. Hydraulic Conductivity (fvd)
low high low high low high Richland Well Field
1
2
R
4
5
6 .
7 Leml oaeli o _
8 3.00 140.00 0.20 113.00 1500.00
10
11
12
Average 3.00E-02 2.00E~01)|3.00E+00 1.40E+02 2.00E-01 1.13E+402 1.50E+03
Min 3.00E-02 2.00E-01|3.00E+00 1.40E+02 2.00E-01 1.13E+02 1.50E+03
Max 3.00E-02 2.00E-01|3.00E4+00 1.40E+02 2.00E-01 1.13E+02 1.50E+03
Std Dev 2.05E-10 182E-09 |0.00E+00 0.00E+00 182E-09 0.00E+00 0.00E+00

L9-T6-T4/HOA
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TABLE B-2: LITERATURE SURVEY COMPILATION (2 of 2)

1. Soil Moisture Transport in Arid Site Vadose Zones
ARH-2983
Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modding and Measurements
PNL-5177
September 1984

3. A Study of Soil —Water Potential and Temperature in Hanford Soils
BNWL-1712
1973

4. Natunl 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. RUFS Work PLan for the 300—FF -1 Operable Unit, Hanford Site, Richland Washington
DOE/RL 88-31
Jupe 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 Standardzed 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

L9-76-"T4/H0d



TABLE B—3: LITERATURE SURVEY COMPILATION (1 of 2)

M1 Silt Aquitard
Vertical Hydraulic

Conductivity
Reference ft/day
Document high low
1
2
3
4
.5
6
¥
8
9 :
10 1.00E-01 8.00E-04
12
Average 1.00E-01 8.00E-04
Min 1.00E-01 8.00E-04
Max 1.00E-01 8.00E-04
Std Dev 9.12E-10 9.12E-10

1. Soil Moisture Transport in Arid Site Vadose Zones
ARH-2983
Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements
PNL-5177
September 1984

3. A Study of Soil—Water Potential and Temperature in Hanford Soils
BNWL-1712
1973

4. Natural Groundwater Recharge and Water Balance at the Hanford Site
PNL-7215
January 1990

L9-76-Td/d0d
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TABLE B—3: LITERATURE SURVEY COMPILATION (2 of 2)

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade
PNL-5377
March 1985

6. RUFS Work PLan for the 300—FF—5 Operable Unit, Hanford Site, Richland Washington
DOE/RL89-14
June 1990

7. RVFS Work PLan for the 300—FF—1 Operable Unit, Hanford Site, Richland Washington
DOE/RL 88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100—EM—1 Operable Unit
DOE/RL90-18
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

L9-76-"T4/H40d



Reference
Document

o ~NO LA WN -

©o

10
11
12

Average
Min
Max

Std Dev

¥ ) i 3 , y
d S 2 9 2 9 6 & B
TABLE B—4: LITERATURE SURVEY COMPILATION (1 of 2)
Confined Aquifer
Transmissivity Hydraulic Storage
Ringold fm. (sq ft/day) Conductivity (ft/day) Coefficient
low high low high average low high average

8.00E-03

8.00E+00 2.00E+02 : : 2.00E-04 S5.00E-02

5.00E+00 1.00E+00 1.00E+02

300E-01) 1OOE-01  1OOE+00
i : : 3.00E-02
- 200E-01
S S - 2.00E-04

3.00E-03 5.00E+00

8.00E+00 2.00E+02 3.00E-03 5.00E+00 2.65E+00 3.67E-01 337E+01 5.96E-02
8.00E+00 2.00E+02 3.00E-03 5.00E+00 3.00E-01 2.00E-04 5.00E-02 2.00E-04
8.00E+00 2.00E+02 3.00E-03 5.00E+00 5.00E+00 1.00E+00 1.00E+02 2.00E-01
0.00E+00 0.00E+00 ERR 0.00E+00 2.35E+400 4.50E-01 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

PNL-5177
September 1984

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

BNWL-1712
1973

L9-T6-T4/A0a
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TABLE B—4: LITERATURE SURVEY COMPILATION (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. RIVFS Work PLan for the 300—FF—5 Operable Unit, Hanford Site, Richland Washington
DOE/RL89-14
June 1990

7. RVFS Work PLan for the 300—FF -1 Operable Unit, Hanford Site, Richland Washington
DOE/RL 88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100—EM — 1 Operable Unit
DOE/RL90-18
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

L9-T6-Td/HOA



TABLE B—5: LITERATURE SURVEY COMPILATION (1 of 2)

M3 Silt
Hydraulic Head Difference |
Basaltvs. Soil Aquifers Hydraulic
Reference (feet) Conductivity Specific
Document low high cm/sec Yield
1
2
3
4
5
6 20.00 35.00
7
8 1.00E-06
9 : :
10 3.53E-07
11 i i
12 251E-01
2.08E-01
2.45E-01
Average 20.00 35.00 6.77E-07 2.35E-01
Min 20.00 35.00 3.53E-07 2.08E-01
Max 20.00 35.00 1.00E—-06 2.51E-01
Std Dev 0.00E+00 0.00E+00 3.24E-07 1.90E-02

1. Scil Moisture Transport in Arid Site Vadose Zones
ARH-2983
Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements
PNL-5177
September 1984

3. A Study of Soil—Water Potential and Temperature in Hanford Soils
BNWL~-1712
1973

4. Natural Groundwater Recharge and Water Balance at the Hanford Site
PNL-7215
January 1990

L9-T6-Td/H0d



TABLE B-5: LITERATURE SURVEY COMPILATION (2 of 2)

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade
PNL-5377
March 1985

6. RUFS Work PLan for the 300—FF—5 Operable Unit, Hanford Site, Richland Washington
DOE/RL89-14
June 1990

7. RIFS Work PLan for the 300—FF—1 Operable Unit, Hanford Site, Richland Washington
DOE/RL88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100—EM—1 Operable Unit
DOE/RL90-18
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

L9-T6-Td/30a



TABLE B—6: LITERATURE SURVEY COMPILATION (1 of 2)

Upper Basalt Aquifer

Hydraulic Conductivities Specific
Reference Transmissivity (sq ft/day) (f/day) Storage (ft)
Document Low High { Low High Low High
1
2
3
4
5
6 125.00 1300.00 6.00 260.00 1.00E-06 1.00E-08
0.01 1000.00 | 1.60E+00  2.00E+02
7
8
9
10
11
12
Average 62.51 1150.00 6.00 260.00 8.00E-01 1.00E+02
Min 0.01 1000.00 6.00 260.00 1.00E-06 1.00E-08
Max 125.00 1300.00 6.00 260.00 1.60E+00 2.00E+02
Std Dev 62.50 150.00 0.00 000| 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

PNL-5177
September 1984

3. A Study of Soil—Water Potential and Temperature in Hanford Soils

BNWL-1712
1973

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

PNL-7215
January 1990

L9-76-T4/30d



TABLE B—6: LITERATURE SURVEY COMPILATION (2 of 2)

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade
PNL-5377
March 1985

6. RUFS Work PLan for the 300—FF—5 Operable Unit, Hanford Site, Richland Washington
DOE/RL 8%-14
June 1990

7. RVFS Work PLan for the 300— FF—1 Operable Unit, Hanford Site, Richland Washington
DOE/RL 88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100—EM—1 Operable Unit
DOE/RL90-18
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

L9-T6-T4/H0a
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Stratigraphic Maps for Use in
Groundwater Model Development

INTRODUCTION

- This appendix contains seven maps presenting an interpretation of the subsurface | _
geology beneath and near the 1100-EM-1 Operable Unit and a summary of the stratigraphic

“data for the groundwater model (table C-1). All maps were developed from exploratory

borings advanced within the 1100 Area, the 300-FF-5 Operable Unit, on property owned by
Siemens Power Corporation, and miscellaneous water well borings on private property south

‘and east of the study area. Documents regarding past geologic studies within and adjacent to

the 1100 Area were also consulted.

All following geologic maps should be used with the realization that they were
compiled from very scattered and often unreliable data points. Approximately 70 percent of
the borings were logged by drillers untrained in the geologic classification of soil and rock
materials. In some cases, these classifications were changed during data interpretation to
more closely match neatby borings classified by trained geologists. Often, even in borings -
logged by geologists, significant changes in material were reported only to the nearest 5 feet.
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 continnous 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 fo many thousands of feet. The wider the gaps, the greater the unce:tamﬂes in the
geologlc mtelpretation

C-1
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Weil Location Well
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TABLE C—1.. STRATIGRAPHIC DATA COMPILATION FOR 1100 AREA GROUNDWATER MODEL
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- TABLE €-—1. STRATIGRAPHIC DATA COMPILATEON FOR 1100 AREA GROUNDWATER MODEL

' Top of Hanford/Ringold fm Top of Ringold Uppef ) ’ Co Top of Ringold Lower '
Weall Location Wall Contact Top of Ash Layer Silt Layer (M1) Botiom of M1 Layer - M1 Layer Silt Layer (M3) M3 Laysr Dapthto
Nerthing Easting Eievation | Depth Elevation Dapth Elevation | DPepth Elevation | Depth  Elevation | Thickness | Depth Elevation | Thickness | Bedrock
387.23 B0.00  B57.BF ik kb ik i o ik e e e et +

337.18

8-830-F15A |
658302 E188
| 6-830~E15C

6-S32~E13
8-836-E12A

A 11001, sep — Poor drilf iog

{no sfit or clay inciuded

- 11-40—18B . 390, ' 8200 - 308.00

0! No drill og is available. [
| NS dfiltlog” lswailablt :
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Well
Number

10/28—10G1
{399-5-2}

1124113

11-34-13

931284620700

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

Top of Hanford/RIngold fm Top of Ringold Upper : Top of Ringold Lower
Weli {.ocation Walt Contact ) Top of Ash Layer Silt Layer (M1) Bottom of M1 Layer M1 Layer . Silt Layer (M3) M3iayer Deptho
Northing Easting | Elevation | Depth  Elevation | Depth  Elevation | Depth  Elevation | Depth  Elevation |Thickness| Depth  Elevation | Thickness | Bedrock
482,157.00 1,181,733,00 380.00 frivwiiy : "89.00 320.00 86.00 303.00 17.00 176.00 213.00 26.00 202.00
122,00 2687.00 13200 - 257.00 10.60

0 No sitt or clay to 338 ft. slevation,
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N
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- Figure C-1. Hanford fm./Ringold fm. Centact Elevations -

~ Contours along the Hanford fn./Ringoid 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

Columbla Rlver because of poor quality drﬂhng logs.

Data points used for developlng the contour plot were obtained from the foﬂowmg

' bormgs

1100-EM-1 300-FF-5  SIEMENS POWER CORPORATION
- MW-2 ic GM-1
MW-6 7C GM-2
MW7 399-4-5 GM-3
MW-7A 399-4-7 GM-4
MW-8 399-4-8 GM-S
MW-8A 399-5-1 GM-6
- MW-8A 39952 GM-7
MW-9 - GM-$
MW-10 GMS
MW-11 GM-11
MW-12 GM-12
- MW-13
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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Figpre €2 Top of Silt Elevations

b Comours along the top of silt beneath the groundwater modeling area were based on
data from subsurface borings advanced in the 1100-EM-1 Operable Unit, the 300-FE-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 final western 335-foot contour -
'hne 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 |
Columbla 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-FE-5

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

"B (L umt

“Pata points used for deveiopmg the contour plot of the top of silt were obtamed from

‘the followmg borings:

“1100-EM-1 300-FE-5 SIEMENS POWER CORPORATION

MW-2 7C GM-2
- MW-6 399-4-5 . GM-11
- MW-7 399-4-7

MW-9 399-4-8

MW-19 ~399-5-2

MW-21 -
- 699-§27-El4

699-529-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 :
Hom 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. 22.2).

- 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.

Data points used for developmg the contour plot and isopach map were obtamed from

the followmg borings:

~ 1100-EM-1
MW-10
MW-12
MW-14

. MW-15

- MW-20

- MW-21*
MW-22

* * Boring fully penetrated the ash deposit.

C-13
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Fig. C-4
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Figure C-5. Bottom of Siit 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 Jacking 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 entlre thickness- of this silt deposit. :

Data pomts used for developing the contour plot were obtained from the fo]lowmg

. 1100-EM-1 300-FF-
- MW-9 7C
MW-21 399-4-8
699-527-E14 399-5-2
699-529-E12
© 699-831-E13
699-S32-E13B
~ 699-S36-E12A
| 699-S36-E12B
699-S36-E13B

C-19
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Flgure C-6. Isopach Map of Silt Horizon

The isopach map delineating the thickness of the silt unit was developed dJIectIy 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 siit 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
devel:op 1sopleths for the silt. :

C-23



== Hi%}t’*_“_ T

DOE/RL-92-67

This page left intentionally blank.

C24




6-530-E16A

ISOPACH MAP of SILT HORIZON

- Fig.C-6

c-25/ 26




DOE/RL-92-67

anure C-7. Top of Basal Ringold Silt

Contours on the top of the basal Ringold silt deposit were derived excluswely 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 is highly speculative due to the lack of deep, subsurface

_ bonngs within this area. Deep borings located to the south are too far removed to be
'_rehably projected. No data is available for the western portion of the groundwater modehng

ared. It is pot 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

“stnicture in the silt surface toward the west, no attempt was made to extend the surface |

contours in this direction.

Dal:a pomts used for developing the contour plot were obtained from the followmg
bonugs '

 1100-EM-1 300-FE-5
V. 699-827-El4 399-3-3
' 699-S30-E14 399-4-5
699-S30-E15C 399-4-7
S 399-4-2

1C .

7C

C-27
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“Fi4,

6-527-

TOP of BASAL RINGOLD SILT

Fig. C-7
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' SUMMARY OF PHASE I SOIL SAMPLING ANALYTICAL RESULTS
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1.0 DISCUSSION OF PHASE I SOIL SAMPLING ANALYTICAL RESULTS

Analytlcal results of the Phase I Remedial Investigation soil sampling performed at
Hom Raplds Landfill (HRL) ard the Ephemeral Pool are shown in table D-1. Analytical
methods from the Environmental Protection Agency (EPA) Contract Laboratory Program 5
(CLP) Statement of Work for Inorganic Analysis EPA TLM02.0 (EPA, 1991a) were used to -

“detect inorganic contaminants from the CLP target analyte list (TAL). Methods from EPA

CLP Statement of Work for Organic Analysis EPA OLMO01.1 (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 analyses were validated

by the U.S. Army Corps of Engineers using EPA Functional Guidelines for Evaluating
.Inorgamc and Organic Analyses. :

- During the trenching activities at HR1., 26 samples (all at depths greater than or equal

“to4 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

trenches except TP-I 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 Engmeers 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 foet ‘were analyzed fof TAL and TCL contaminants. Samplés from these Iocations 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 C01ps of Engmeers usmg EPA

_ Functlonal Guidelines.

Nineteen soil samples were taken at various depths (from O to 2 feet) from locations

'. PCB i'to PCB4 and PCB-1A to PCB4A. These samples were analyzed for TCL pesuc1des
and PCB’s. Samples were validated by U.S. Army Corps of Engineers using EPA S

Functional Guldehnes

_ -At the Ephemeral Pool, seven surface samples were taken from the locaimns El to
~ E6. Analys1s was pcxformed for TCL pestzc:ldes and PCB’s at this site. -
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2.0  LABORATORY ANI) VAL]])ATION QUALIFIER DEFINITIONS (FOR ' '
REFERENCE TO TABLE D-1) : 7

B - The reported value is < thc contract required quantltanon timit, bul“: > the instrument .

detection limit for inorganic chemical analysis, or the analyte was found in the assoc1ated
blank as well as the sample for organic analys1s

D - The compound was identified in an analysis ata secondaty dilution factor.

E - Concentration exceeds calibration range of gas chromatography/mass spectroscopy
instrument.

J- The analyte was analyzed for and was pos1t1vely identified, but the associated numenca]
value may not be consistent with the amount actually present in the environmental samplc
The associated numerical value is an estimated quantity.

A subscript may be appended to J mdlcat:mg which of the following quality control
(QC) criteria were not met:

1 - Blank contamination: indi_ca_tes 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 exceptlon of

common laboratory contaminants and chlorinated ethenes. - : Q

4 - Other QC outside control limits: bias not readily determined.

N - The analysis indicates that an analyte is present and there are strong mdlcatlons that the

1dent1ty is correct.

NI - The anaiysw mdlcates that the analyte is tentatlveiy 1dent1ﬁed and the assoc1ated R
numerical value may not be consistent with the amiount actually present in the sample U

- A subscript may be appended to NJ indicating whlch of the following sztuatlons app}y
1 DDT/Endrin breakdown ev1dent
2 Interference from other sample components

' 3 Non-TCL compounds. |

- 4 - A confirmation analyszs was mlssmg or QC criteria were not met for the -
onﬁrmatlon 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. _ _ - Y

D-2
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U - The analyte was analyzed for, and is not present above the level of the assoczated
sa;mple quant:ltatlon limit.

UJ 'I'he analyte was analyzed for, and was not present above, the level of the assocmted

: value ‘The associated numerical value may not accurately or precisely represent the
_ concentmnen necessary to detect the analyte in this sample.

W Post dlgeStIOIl spike for furnace Atomic Absorption analys;s is out of control lumts |
whﬂe sample absorbance is < 50 percent of spike absorbance.

X - Additional flags defined separately, consult case narrative.

- The duplicate analysis was not within control limits

+ - The correlation coefficient for the Method of Standard Additions was <0.995.
3.0 REFERENCES

1 EPA, 1991a, Contract Laboratory Program Statement of Work for Inorgamc Analyszs, EPA

ILMO2.0.

EPA, 1991b Contract Laboratory Program Statement of Work for Organic Amlys:s EPA
K CLMO1.1.

Westmghouse Hanford Company, 1990, Wesnnghouse Sample Management Administration
" Manual WHC-CM-5-3.
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Table D—1 Summary of Phase Il Soil Sampling Analytical Reéui_ts

-a

91 jo 1 o8eg
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| Sample No . BOOZS9 BOOZT3 BOOZT4 BOOZT? BOOZTS BOOZT9 BOOZV0
| Sample Location TP-11 TP-3B TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth, ft 4 7-15 7-15 5 10 19 21-22
INORGANICS, ug/kg - _
| Aluminum 17800 J 5760 J 4900 5460 J 4770 7060 J 3820 J
Antimony 10.5 UJ . 52R 5IR 52R 52R 79R 51R
Arsenic 41U 021 R 02R 021 R 021 R 021 R 1R
Barium 511+ 7.5 519 706 65.6 721 292 R
Beryllium 023U 021 R 02R 021 R 021 R 021 R 02R
Cadmium 247 062 R 061 R 0.63 R ~ 062R 076 R 061 R
Calcium 44800 6270 5710 6170 - 5960 5340 13900
Chromium 85.73 491 431 371 991 10217 - 81
Cobalt 1897 162 16.2 148 115 13.3 29R
| Copper 12801 17.1 14.5 169 39.4 512 62
| Cyanide 28U 26U 25U 26U 26U 27U 25U
Iron 31900 * 129300 7 29700 I 255007 . 237001 23400 J 73901
Lead 8547 21 228 228 9.8 13 24
Magnesium 7640 5050 . - 4700 4100 3760 4040 3130
Manganese 501 4147 3371 3171 2623 2871 97.1 ]
Mercury 011 U3 01U 01U 01U 01U 011U 0.1R
Molybdenum NA - NR NR NR NR NR NR
Nickel 3161 154 8.5 TR 9.2 818 8.2
| Potassium 3820 J . 706 R 501 R 630 R 659 R 9599 R 91 R
Selenium 023 U1 021 R 02R 021 R 021 R 021 R 02R
Sitver LU 062R . 061 R 063R 0.62 R 0.64 R 061 R
Sodium 2360 494 R 413 R S11R 2R | - 43R 125R
| Thallium 024U - 021R . 02R 021R 021 R 021 R 02 R
Titanium. ~NA 287107 3180 J 28603 19507 - 19301 244)
" [Vanadium - . 49,7 T 84.9 69.8 1532 522 98 R
Zing “3160* 1. 501 - 499 5. 526 115 14.1
Zirconium NA 28 . 286 279 26.1 2 22 R

L9-76-"Td/20d
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Table D-1 Summary of Phase Il Soil Sampling Analytical Results (Continued)
SDG (WHC) 3] 28 B , L .
Sample No BO0Z59 BOOZT3 BOOZT4 "BOOZT7 BOOZTS BOOZTY BOOZVO
Sample Location TP-11 TP-3B TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth, ft 4 7-1.5 7-1.5 5 10 19 21-22
VOQLATILE ORGANICS up/kg
Methylene Chloride 6U 5U 5U 5U 5U 5U 5U
Acetone 2611 10U 10U 11u 71 11y 10U
2—Butanone 11U 10U 10U 11U nu 11U 10U
Benzene 6U 031 5U SU 5U 5U 5U
Tetrachloroethene 4U) S5U 5U 5U 50U 5U 5U
Toluene 6U 5U 5U 5U 5U 5U 5U
SEMI VOLATILE ORG, ug/kg :
' Benzoic Acid 160J1 NA NA NA NA NA NA
BEHP 100 J1 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Pyrene 750 U 2701 1400 U 1400 U 140 U 220 1300 U
1,2,4—Trichlorobenzene 750U 230J 1400 U 1400 U 1400 U 1400 U 1300 U
Acenaphthene 750 U 180 J 1400 U 1400 U 1400 U 320 1300 U
Phenol 750U 1400 U 1400 U 1400 U 1400 U 3301 1300 U
2—Chlorophenol 750 U 1400 U 1400 U 1400 U 1400 U 2401 1300 U
Di—n-Octylphthlalate 750U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
2—Methyinaphthalene 750U 1400 U 1400 U - 1400 U 1400 U 1400 U 1300 U
Naphithalene 750 U - 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Pentachlorophenol 3600 U 6700 U 6700 U 6700 U 680U 6800 U 6500 U
Di—n—-Butyl 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
| Fluoranthrene 50U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Phenanthrene 756 U 1400 U 140U 1400 U 40U 140U 1300 U
| Anthracene 750-U  1400U 1400 U 400U 1400 U 14000 1300 U
| Benzo(a)anthracene 750 U 1400 U 1400 U 140U 1400 U 1400 U 1300 U
Chrysenie S 750U | 400U 1400 U 1400 U - 1400 U 1400 U 1300 U
750U 1400 U 1400 U 1400 U 1400 U 400U 1300 U
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" Table D-1 Summary of Phase H Scoil Sampling Analytical Results{Continued)
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| SDG (WHC) 23 L 28 - . . a |
SampleNo . B0O0Z59 BOOZT3 - | BO0ZT4 BOOZT7 'BOOZTS BOOZT9 BOOZVO
Sample Location TP-11 TP-3B TP-3B TP-3A TP-3A TP=3A TP-3A
| Sample Depth, ft 4 7-75 7-1.5 5 10 19 21-22
PEST/PCB’s, ug/kg :
Dieldrin 3.9 NJ2 17U 16U 17U 17U 17U 16U
Aroclor 1248 90U , 83U 82U, 84U 85U 85U 85U
| Aroclor 1254 94 NJ2 10U 160 U 170U 17R 48R 160 U
Aroclor 1260 180U 170U 160 U 170U 170U 170U 160 U
Endrin 6.7 NJ2 17U 16U 17U 17U 72R 16U
Aldrin - 17 83U 82U 84U 85U 0% R 82U
44 -DDD 18U 17U 16U 17U 17U 17U 16U
.| Alpha Chlordane WU 83U 82U 840U L3R 85U 82U -
Beta—BHC QU 83U 82U 84U 85U 85U 82U
Gamma Chlordane WU 83U 82U 84U 85U B U $2U
44'~DDE 18U 170 16U 17U 17U 17U 16U
Endosulfan Sulfate 18U 17U 16 U 17U 170 17U 16U
‘Endrin Ketone 18U 17U 16U 17U 17U 17U 16U
Methoxychlor - % U BU 82U 84U U 85U RU-
44-DDT 18U 17U 16U 17U - 17U 17U 16U
Endosuifan II 18U ' 17U 16U 17U 17U 17U 16U

L9-T6"TH/AOA
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Table D-1 Summary of Phase Il Soil Sampling Analytical Results (Continue.c_f}

La
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SDG (WHC). o 8 Y B T 30

Sampie No. BOOZV1 BOOZV2 . | BOOZV3 BOOZT2 | “BOOZTO - | BOOZT1I - | B

Sample Location TP-4/5 - TP-4/5 - TP-8 TP-7 ™-1 TP-1 B5-1

Sample Depth, ft 5 12 5 _ 5 -5 9 S
INORGANICS, ug/kg . :

Aluminum 4700 J 5750 J 12600 8390 5620 9470 NA
Antimony - 52R 52 R 7.3 UN* 1137 51U 53U NA
Arsenic 021 R 021 R 0.74 BN 291] 096 U 25 NA
Barium 68.4 n2 . 144 90.7 662 704 NA
Beryllium 021 R 021 R 0.55 B 023U 02U 031U NA
Cadmium 062 R 1R 088U 0.64 U 061U 1U NA
Calcium 5540 5610 11600 11000 6290 - 5470 NA | U
Chromium 321 137 - 198* 98 62U 9% J1 NA | &
Cobalt 127 14.2 158 45B 146 U 174U NA © E
Copper 135 25.3 523 99 29 1720 U7 NA | &
Cyanide 26U 26U 37U 27U 26U 26U NA | ®
Tron 23400 1 2507 | 32700 7950 27000 47500 NA |
Lead 25 434 1814+ 19.4] 2.9 293 NA
Magnesium 3790 3120 6390 1730 459U 070U NA
Manganese 264 J 2661 485 125 313 446 NA
Mercury 01U 01U 115U 011U 01U 011U NA
Molybdenum _NR " NR NR 042U NR NR NA

Nickel 59R 71.6 14 573 82Ul 145.U] NA
Potassivm 613 R 567 R 1970 1270 704 U 698 U NA
Selenium 021 R 021 R 029U 021U1 02U 021U NA

Silver . 062 R 0.63R 13B 0.64 U 061U 063U NA
Sodium 386 R 340 R 8iLB 1240 313U 252U - NA
Thallium C021R © 021R 031 B 021U 02U 021U - ‘NA
Titanium 2503 2180 ) ~NA 244 NR } NR - . NA
Vanadium 63.6 59 85, 451 8 689 ~ NA

Zinc - 41.6 239 103 344 55.2 111011 NA
Zirconium 264 208 NA 11.7 NR NR NA



'g—q |

9] jo ¢-o8eq

1-C1 Sl9BL

5 2 0

41

Table D-1 Summary of Phase Il Soil Sampling Analytical Results (Continued)

™

28 _ 29 2 23 30
Sample No ™ - BOOZV1 BOOZV?2 BOOZV3 - BOOZT2 BOOZTO BOOZT1 BOOZX4
Sample Location TP-4/5 TP-4/5 TP-8 TP-7 TP-1 TP-1 B5-1
Sample Depth, ft 5 12 5 5 5 9 S
VOLATILE ORGANICS ug/kg : :
| Methylene Chloride ' 5U 6U 5U 5U 5U 5U NA
Acetone 1nu 12U 10U 1uu 1131 11U NA
2-Butanone 1ty S 12U 10U 11U 10U 1nu NA
Benzene 5U 6U 5U SU S5U 5U 'NA
Tetrachloroethene 5U 6U 5U s5U 5U 5U NA
. | Toluene . 50U 6U . 50U 50 5U - 5U "NA
.| SEMI VOLATILE ORG, ug/kg :
Benzoic Acid : NA NA 6500 U 1800 U 3300 U NA " NA
BEHP 7% %61 1107 360U 60U 2203 NA
| Pyrene 2103 1600 U 2407 13034 - 670U .1 NA
11,24~Trichlorobenzene -+~ | . 1400 U 16000 1300 U 360U 670U . 10U NA
Acenaphthene 1400 U 1600 U 1300V 360 U 610U o u NA
Phenol 1400 U 1600 U 1300 U 360 U 670 U TI0U NA
1 2-Chlorophenol 1400 U 1600 U B3OU 360 U 670 U 710U NA
Di=n—Octylphthlalate 270 J1 600U - 13000 360.U 670U 710U NA
2—-Methylnaphthalene 1400 U 1600 U 1300 U 360 U 670 U 710 U " NA
Naphthalene 1400.U 1600 U 1300 U 360U 670U - 710.U NA
Pentachlorophenol - 6900 U 8000 U 6300.U 1800 U 3300U 34” U | NA
Di~n-Butyl 1400 U 1600 U - 1300 U 30U 670 U 0V NA
) Fluoranthrene MU 1600 U 1300 U 360 U. 670 U 710-U NA.
Phenanthrene 1400 U 1600 U - B0y | 360: U 670U nou | NA
Anthracene, - 14000 - - 1600.U. S 1B0Y 60U 670U - ey L | NA-
Benzo( a)amhracem 1400.U 1600 U - 13U 360.U 60U 70U " NA
|Chrysene 7 1 14000 1600 U 300U 360U 610U 710 U NA
26— Dmntrotoluene o 00U _1600U 1300 U 60U | 60U 10U NA -
», )

L9“_ZG"IHIH_OC{ '
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Table D-1 Summary of Phase |l Soil Sampling Analytical Results {Continued)

SDG (WHC) 8 9 A N D R
Sample No BOOZV1 BOOZV2 BMOZV3 BOOZT2 BOOZTO CBOOZT1 | BOOZX4
Sample Location TP-4/5 TP-4/5 TP-8 TP-7 TP~-1 TP-1 B5-1
Sample Depth, ft 5 12 5 5 9. 8
PEST/PCB’s, ug/kg : ‘

Dieldrin 85U 15R 20X 170 16U 90 NJ2 43U
Aroclor 1248 . 43U 50U 22U 87U 82U 86U 96U
Aroclor 1254 8 U 3R 330 170U 180U 2000 NJ2- 43U
Aroclor 1260 85U 100U 160 U 170U 180U 170U 43U
Endrin 85U 24R 33X 17U 16U 120 NJ2 43U
Aldrin - 43U 022R 82U 87U 82U 55 NJ2 03U
44-DDD 85U 064 R 16U 170 16U 6 NJ2 43U
Alpha Chlordane 43U 50U 13X 87U guU 86U 21U
Beta—~BHC 43U 5U 121 87U 82U 86U 21U
‘Gamma Chlordane 43U 50U 82U 87U 82U 86U 21U
4,4 ~-DDE 85U 10U 16U 17U 16U 170 43U
Endosulfan Sulfate 85U HIRY) 16U 170 16U 17U 43U
Endrin Ketone 83U 10U 16U 170 16U 17U 43U
Methoxychlor 43U 50U 82U 87U 82U 86 U 210
44-DDT 85U 6.1 R 16U 170 16U 170 43U
Endosulfan If 85U 10U 16 U 17U 16U 17U 43U

L9-T6-RI/A0d
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Table D~-1 Summary of Phase Il Scil Sampling Analytical Results(Continued)

T

[sDG WHG) | %0 31 | B

. - B 31 6
Sample No ' | BOOZXS5 ‘BOOZX7 B00ZY0 BOOZW6 BOOZW? - BOOZX9 | BOOGRO
Sample Location B5-2 BS-3 B5-3 B4-1 B4-1 B5-3 B5-3
Sample Depth, ft 1 B s = r ) 1 S 0-1
INORGANICS, ug/kg
Aluminum NA NA NA NA NA NA 5430
Antimony : NA . NA NA NA | - NA- NA 59 NJ
{ Arsenic NA © NA NA NA NA NA 1.2 NWJ -
Barium NA | NA NA "~ NA | NA NA 736
Beryltium NA NA NA NA | . NA NA 055 B
| Cadmium NA . NA NA NA NA . NA . 062 UN
Calcium S NA NA NA NA NA NA 5200
Chromivm _ NA NA NA - NA NA NA 87
Cobalt NA - NA NA NA . NA NA 144
.| Copper NA NA NA NA  NA NA 16.7
| Cyanide : NA " NA NA "~ NA NA . NA 26U
|Iron - " NA "~ NA - NA | NA NA | NA 25400
‘Lead NA | NA NA -~ NA NA NA 57
Magnesium ~ NA ~ NA NA © NA " NA NA 29
Manganese , NA ~ NA NA - NA NA NA 303 JEN
Mercury P NA . NA NA NA NA NA 01U
| Molybdenum NA | NA ‘NA ‘NA - NA NA ~ NA
Nickel ' - NA | - NA ' NA ~ NA NA NA | 768
Potassium NA NA NA NA NA NA - 1050
Selenium _ NA NA NA . NA NA ' NA 021U
Silver. NA NA NA -  NA | NA NA | - 083U
Sodium _ NA | NA NA _ NA NA _ NA | 241B
Thallium = . NA | - NA . NA | CNA | NA NA NR
Titanium- -~ < ~“NA | NA | = NA NA | NA | NA . 'NA
1Venadium .- . .. NA [ - NAJ  NA}  NA| o NAY © NA | - 7033
Zine  ono o ihi . NA ] . NA | NA | NA NA - NA 499
Zirconum NA {  NA- | NA | NA | NA NA L NA

/’F‘\
S
. -—--\:
M

)
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Table D~1 Summary of Phase li Scit Sampling Analytical Results(Continued)

o 93128 )20734 )

SDG (WHC)

~ 30

31 ' 30 31 -
Sampie No " BO0OZXS BOOZX7 ~ BOOZYO “ BOOZW6 " BOOGBO
Sample Location B5-2 B5-3 B5-3 B4-1 B4~1 BS~3 BS-3
Sample Depth, ft 1 S P S 1 S 0—-1
VOLATILE QRGANICS,ug/kg
Methylene Chloride NA NA NA " NA NA NA 50U
Acetone NA © NA NA NA NA NA 10U
2—Butanone NA NA NA NA NA NA 10U
Benzene - NA NA NA NA NA NA 5U
Tetrachloroethene NA NA NA NA NA NA 35U
Toluene NA NA NA NA NA NA 3J
SEMI VOLATILE ORG, ugfkg ' -
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 630U
Acenaphthene NA NA NA NA NA NA - 680 UJ
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 - 680U
Phenanthrene NA NA - NA NA- " NA 'NA 680U
Anthracene " NA NA NA NA -NA NA /680 U
Benzo(a)anthracene - NA NA. NA NA NA NA | 680U
Chrysene .  NA NA NA NA CNA | - NA 680 UJ
2,6~ Dinitrotoluene NA ‘NA NA NA NA NA 680 UJ

L9-T6-"R/A0Ad
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Table D—~1 Summary of Phase Il Soil Sa'r_n pling Analyticai Results (Continued)

_'-SDGI (wﬁcj 5

T30

30 31 o ; 3 .6

Sample No- BOOZXS BO0ZX7 BOOZYD BOOZW6 BOOZW?7 BOOZX9 -~ | BOOGBO
Sample Location B5=2 B5-3 B5-3 B4-1 B4-1 B5-3 B5-3
Sample Depth, ft 1 S iy S 1 S _0-1

.| PEST/PCB's, ugkg -
Dieldrin 42U 43U 430 53U 214 42U NA
Aroclor 1248 14U . 22U 21U 260U 230 210 NA
Aroclor 1254 22U S 43U 20 53U 4$U 42U NA
i Aroclor 1260 Q22U 43U 42U Bu $5U 12U NA
Endrin 42U 43U 43U 53U 45U 42U .NA
Aldrin 21U 220 21U 86U 11U 21U NA
4,4-DDD 42U 43U 43U 53U 4.5"U 420 NA
Alpha Chlordane 075U 22U 21U 43U 58U | 22U NA
Beta—BHC 21U 220 21U 26U 23U 21U NA
Gamma Chlordane 2517 20U 21U 13U 21U 21U NA

14.4'-~DDE : 42U 43U 43U 7534 98 J4 032U - NA
Endosulfan Suifate . 42U 43U 430 1914 45U 42U "NA
Endrin Ketone * 42U 43U 43U 130 45U 42U NA
Methoxychior 21U - 22U 21U 26U 23U 21U NA
44'-DDT 38U 430 43U 130 J4 240 J4 i 11U NA
Endosulfan II 42U 43U 43U 53U 45U | 42U NA

o 4 ~\
® )

L9-T6"TI/H0a
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Table D—1 Sum mary of Phase Il Soil Sampling Analytical Results(Coniinue_d)_

SDGOWHC) | "6

£1-a
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Sample No BOOGB BOOGB2 - | BOOGB3 BOOGB4 “BOOGBS " BO0G92
Sample Location BS-3 - B5-2 B5-2 B4-1 B4-1 B4-1 PCB-1
Sample Depth, ft 1-2 0-1 1=2. 0-1- 0-1 ) 0-1
INORGANICS, ug/kg | |
Aluminum 5900 5750 4260 14200 15800 8170 NA
Antimony 5 UIN ISUIN SUIN 6.5 UIN 15.6 NJ 6.8 NJ NA
Arsenic 1.2 NWJ 0.86 NWJ 0.76 NWJ 1.8 NWJ 1.8 NWJ 1.2 NWJ NA
Barium 65 93.7 68.7 426 427 206 NA
Beryllium 048B 042 B 042 B 1B 11B 0.77 B "NA
Cadmium 0.62 UN 0.62 UN 0.62 UN 0.81 UN 082U 0.65 UN NA
Calcium 5050. 6820 - - 5880 46600 42900 - 18100 NA | o
Chromium 54U 73 42U 125 129 69 NA 'g
| Cobalt 14.8 15.9 15.4 59 B 678 113 NA A
Copper 16.7 15.4 15.6 315 253 178 NA [ L
Cyanide 26U 26U 26U 34U 34U 27U NA | ®
Iron 28900 27100 28700 16400 18000 23200 NA | &
Lead 53 9.1 5 41 36.3 103 NA
Magnesium 4770 4770 4180 6380 6340 5430 NA
Manganese 343 JEN 336 JEN 324 JEN 131 JEN 153 JEN 246 JEN NA
Mercury | 01U 01U 01U 0.15 0.14 U 011U NA
Molybdenum NA NA NA NA NA NA NA
Nickel 63 B 10.5 8B 64B 74 B 46 B 'NA
Potassium 791 B 1380 11140 954 B 1010 B 661 B NA
Selenium 021U 021U 021U 097 W] 0.79 WJ 035 WJ NA
Silver 083U 083U 083U 11U 11U 087U NA
| Sodium 277 B 378 B 258 B 4240 450 1790 _NA
Thialliurn ‘NR ~NR ‘NR . NR ‘NR " NR NA
Titanium . NA NA NA . NA NA o NA NA
Vanadium 7571 7681 7911 2751 3057 . 5017 NA
Zitic 54.7 632 52 474 4“2 453 NA
Zirconjum NA - NA NA NA NA NA NA
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TabIeID—-1 Summary of Phase |l Soil Sam pling Analytical Results (Continued)

SDG (WHC)

.

NI

60U |

 Sample No BOOGBI BOOGB2 " BOOGE3 BOOGB4 BOOGBS BOOGBT BOOG92

- | Sample Location B5-3 B5-2 B5~2 B4-1 - B4-1 B4~1 " PCB-1
Sample Depth, ft 1~2 0-1 1-2 0-1 0-1 1=2 0-1

- .| VOLATILE ORGANICS ug/kg

| Methylene Chloride 5U 5U S5U 2] 7U 6U NA
Acetone 0U . 10U 10U 14U 14U 12U NA
2 Butanone 10U S 10U 10U 35 20 18 NA |
Benzene 5U 5U 5U 7U 7U 6U NA
Tetrachloroethene 50 5U SU TV - 70U 6y NA
Toluene 5U 5U 13 8 5J 9 _NA
SEMI VOLATILE ORG, ug/kg _
Benzoic Acid 3300 U 330U 3300 U MU 4400 U 3800 U NA
BEHP 690 UT - 680 UJ 680 UJ 1100 UJ 1100 UJ 790 UJ NA

| Pyrene _ 690 U 680 U 680 U - 837 100 J 88 J ' NA
1,2,4~Trichlorobenzene 690U | 680U 680 U 900 UJ 900 UJ 790 U NA
Acenaphthene 690U 680U - 680U 900 U 00U 790U NA
Phenol - 690 UJ - 680 UJ 680 UJ 900 UJ 900 UJ - 790 UJ NA .
2-Chlorophenol 690 U 680 U 630 U 680U 900 U 790 UJ NA.
Di-n~Octylphthialate 690 UT 680 UJ 680 UI. 900 UJ - 900 UJ 790 UJ ‘NA
2-Methylnaphthalene 60U 680 U 680 U 4003 390 J 180 J NA.
Naphthalene 690U - 680U 620 U 1507 1507 790-U NA
Pentachlorophenol 3300 U 3300 U BWOU - 980 J 620 J 380U NA.
Di-n-Butyl 690 U 680 U 680 U 651 900 UJ 790 UJ NA
Fluoranthrene 690U 680 U 680U 937 1207 627 NA~
‘Phenanthrene 60U 680 U 680 U 900 UJ 250 J 3807 NA
Anthracene- S 690U . 680U 680U | - 900UT 07 790U NA
Benzo(a)anthracene SR 60U 680U 680.U - 900UJ 9317 790 U] NA-
Chrysene . 690 UJ . | 680UJ | 680UJ S %our 1107 790 UT - ~ NA |
12,6= Dmitrotoluene s © 680 UJ 680 UJ _%0Uur 900 UJ 2107 NA

1976 Td/AOd
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Table D-1 Summary of Phase Il Soit Sampling-Analytical _Results{Continued)

-[SDG (WHC)

1-d @lqe],

Sample No BOOGB1 BOOGR2 - BOOGB3 BOOGB4 BOOGBS5 BOOGB7

Sample Location B5-3 B5-2 B5-2 B4-1 B4-1 B4-1 PCB~-1
Sample Depth, ft 1-2 0-1 1-2 0-1 0-1 1-2 - 0-1
PEST/PCB's, ug/kg _

Dieldrin NA NA NA NA NA NA 33U
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 336U
Endrin NA "NA NA NA NA NA - BU
Aldrin NA NA NA NA NA NA 16 U
44 -DDD NA NA NA NA NA NA 33U
Alpha Chiordane NA NA NA NA NA NA 160 U
Beta~BHC. NA NA " NA NA NA NA 16U
(Gamma Chlordane NA NA NA. NA NA NA 1600 -
4.4'-DDE _ NA NA NA NA NA~ NA 33U
Endosulfan Sulfate NA NA NA NA NA NA BU
Endrin Ketone NA NA NA NA NA NA 33U
Methoxychlor NA NA NA NA NA NA 160U
44 ~DDT NA NA NA ‘NA NA NA 3BU
Endosulfan H NA NA . NA NA NA NA 33U

L9-26-Td/H0d
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Table D-1 Summary of Phase Il Soil Sampling Analytical Results (Continued)

SD6 (WHC) ~

| Endosulfan IF

. 6 3 . : s
Sample No - BOOGY3 BO0GY4 BOOGYS | BOOGYS BO0GY7 B0O0OGO8 - BO0OG99
Sample Location PCB-1 ~ PCB-2 ~ PCB-2 PCB-3 PCB-3 PCB-4 PCB~4-
Sample Depth, ft 1-2 0-1 1-2 0-1 1-2 01 1-2
PEST/PCB’s, ug/kg ' _
Dieldrin 33U - BU BU 33U 33U 33U 3BU
Aroclor 1248 41000 DJ 80000 DJ 100000 DJ 6100 ] 15000 DJ 21000 DJ 1500 J
Aroclor 1254 330 UJ 33007 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ
Aroclor 1260 330 UJ 330 UJ 330 UJ 330 UJ 33001 330 UJ 330 UJ
Endrin BU 33U 33U B3U BU 3BU BU.
Aldrin 16UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 1603
- |44-DDD 3BU BU 33U 3U 33U BU - BU
Alpha Chlordane 160 U 160 U 160 U 160 U 160 U 60U 160U
Beta—BHC 16U 16U 16U 16U 16U 16U 16U
Gamma Chlordane 160 U 160U 160 U 160 U 160 U - 160U 160 U
|44 -DDE BU 33U 33U 33U BU . BU 33U
| Endosulfan Sulfate B.U 33U BU BU BU BU BU
Endrin Ketone $BU 33U 3U BU 33U 33U BUI
Methoxychlor 160U 160 U 160 U 160 U 160U 160 U 1871
44~DDT 33U 3BU BU 33U BU BU BU
BU "By BU- 3BU 3B U 3BU 33Uk

- J9E]L
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Table D~-1 Summary of Phase 1l Soil Sam pling Analytical Results (Continued)

SDG (WHC)

20 NJ2

| Sample No BOOZV4 BOOZVS BOOZVS BOOZV7 BOOZVB BOOZVY -
Sample Location PCB-2A PCB-2A PCB-3A PCB-3A PCB-3A PCB-4A PCB-2A
Sample Depth, ft 1 1.5 S 1 20" ) 1.5
PEST/PCRB’s, ug/kg o

Dieldrin 240 NJ2 410 NI2 100 NJ2 770 NJ2 250 NJ2 41U 42U
Aroclor 1248 8500 J4 12000 J4 3500 J4 23000 J4 9700 J4 16000 J4 2300 J4
Aroclor 1254 QU 42U auy £2U 2U | MU 20U
Aroclor 1260 42U £2u 41U 42U 20U 41U 42U
Endrin 61 NI2 100 NJ2 28 NJ2 200 NI2 61 NJ2 110 NI2 39 NI2
Aldrin 21U 21U 21U 21U | 21U 21U 2.1 NI2
44-DDD 42U 42U 41U 42U 42U 41U 420
Alpha Chiordane 170 NJ2 280 NJ2 74 NJ2 520 N12 180 NJ2 290 NJ2 96 NJ2
Beta—BHC 13 N2 22 NI2 21U 21U 21U 21U 5.5 NI2
Gamma Chlordane 21U 21U 21U 21U 21U 21U AU
44-DDE 42U 42U. 41U 42U 42U 41U 42U
Endosulfan Sulfate 42U 42U 41U 42U 420 41U 42U
Endrin Ketone 28 N2 45 NJ2 41U 93 NI2 23 N2 48 NJ2 14U
Methoxychlor 28 NJ2 46 J4 9714 - 95 J4 21U 48 NJ2 15U
44-DDT 120 NJ2 200 NJ2 41U 42U 120 NJ2 210 NJ2 42U

| Endosulfan II 9.6 NI2 42U 420 | a1u 42U

36 NJ2
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Table D—-1 Summary of Phase Il Soil Sampling Analytical Resulis (Continued)

SDG (WHC) - ) - _ T T
Sample No 'BOOZW BOOZW2 - [ BOOZW3 " BOOZW4 BOOZWS
Sample Location | PCB—4A PCB-4A PCB-1A PCB-1A PCB-1A
Sample Depth, ft $ 1 S 1 15
PEST/{PCB’s, ug/kg
Dieldrin 1100 NJ2 1200 NJ2 620 NJ2 820 NJ2 1200 NJ2
Arocior 1248 36000 J4 39000 J4 20000 J4 29000 J4 43000 J4
Aroclor 1254 22U . 41U 41U 41U 41U
Aroclor 1260 £2U 41U 41U 41U 41U
Endrin 240 NJ2 270 NJ2 150 NJ2 180 NJ2 © 280 NI2
Aldrin 21U 21U 2U 2U 2NJ2
44 -DDD 42U 41U 41U 41U 41U
Alpha Chlordane 680 NJ2 - 70NJ2 410 NJ2 540 NJ2 780 NJ2
Beta—BHC 21U 75 NI2 24 NI2 50 N2 94 NJ2
| Garema Chlordane 21U 21U 20U 20U 20U
44'-DDE 42U S 41U 41U 41U 41U
Endosuifan Sulfate 42U - - 41U 41U - 41U 41U
Endrin Ketone 120 NJ2 - 140N22 ~6TNR | 82 NJ2- 140 NJ2
Methoxychlor - 120 NJ2 140 NI2 66 NJ2 81 NJ2 140 NJ2
4,4'-DDT 520 NJ2 41U 41U 41U 41U
Endosulfan I 98 NJ2 C110NT2 | 55 NI2 66 NJ2 110 NJ2
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~ Table D1 Summary of Phase |l Soil Sampling Analytical Res'ult's(Conti_nued}

61-d

91 Jo 97 ofeq
1-C 9j9BL

BOOGS1

'SDG (WHC) - - o i
SampleNo BOOG76 BOOGS! BO0GS2 BOOGS3 ~ BO0GS4 BOOGT7 BOOGS6
Sample Location El E2 E3 E4 E4 ES E6
Sample Depth, ft S S 8 8§ S - 8 )
PEST/PCB's, ug/kg
Dieldrin 34U ¥U 35U BU 34U 35U 38U
Aroclor 1248 170U 170U 180U 1mou 170 U 180 U 1% U.
Aroclor 1254 340 U 340 U 350 U 330 U 340 U 350 U 190 U
Aroclor 1260 340 U 2000 11000 XJ 30U 340U 350 U 380 U
Endrin 34 U 4 U 35U B3 U 34U 35U 38U
Aldrin 17U 17U 18U 17U 17U 18U vy |
44-~DDD 34U 34U 35.U BU 34U 35U 38U v
Alpha Chlordane 1100 340 280 210 290 960 XJ 710 B
Beta—BHC 17U 17U 18U 17U 17U 18U 19U =
Gamma Chlordane 1700 610 XJ 420 330 440 1600 XJ 1000 L
44'~DDE Uy MU 35U 33U 34U 35U BU |8
Endosulfan Sulfate 34U 34U 35U 3BU 34U 35U BU )
Endrin Ketone 34U 34U 35U 33U 34U 35U 38U

| Methoxychlor 170U 170U 180U 10U 170U 180U 190 U
44-DDT 34U 34U 35U 33U UU 35U 38U
Endosulfan II 34U 34U 35U 3y 34U 35U 38U

Values associated with U qualifier are the SQL

NA indicates analysis not performed or not available
SDG = Sample Delivery Group
WHC = Westinghouse Hanford Company
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DEPARTMENT OF THE ARMY
NORTH PACIFIC DIVISION MATERIALE LABORATORY:
CORP3 OF ENGINEERS

1491 NW. GRAHAM AVENUE
TRAQUTDALE, OREGON $7060-8503

CENFD-PE-GT-L (1110~1-B100c) 5 Aug 92 -
MEMORANDUM FOR: Commander, Walla Walla District, ATTN: CENPW-PLIER (McBane)

SUBJECT: W.0. 92-M-239, Results of Chemical Analyses

CProgect: HORN RAPIDS LANDFILL L
CIntended Use:s  Evalupate site : - ' ' .
Source of Material: _Reference Chain of Custody Records

Siibmitted by:__ CENPW-FL-ER '

 Date Sampled: 23 Oct 91 Date Received: a9 Jul 9z
Methods of Test: Reference Enclosure 1
Reference: DD Form 448 currently being processed
'%E t. - Enclosad are results of two solids samples which were submitted to .
i evaluate and confirm their suspected identity. Included are;
e Vel . .
Ton .
a. Enclosure 1, Report number 9158 from ARDL, Inc.
bt C .
b, Enclesure 2, Chain of Custody and Cocler Receipt forms.
o . S ‘ : o
— 2. 1f you have any gquestions or comments regarding this report, please
" contact Dr. Ajmal Ilias at (503) 66J4-4166,
_ﬁ@ 3. This completes all uwork requested to date.
| . . o | - -
M3 Enclosures ' TIMOTHY J. SEEMAN E focoman
e ' Director | :
. . _ . iiias
Copy Furnished: CENPD-PE-GT
: \W.0. 92-M-239
Review File
Reading File
NFR: . Self expl&natory. Complete copy in office filew.

D-21 _ ‘ ' - Attachment D-1-
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. pg:  Pam Swan, CENPD
iEROM: R. L., Curtin, ARDL'_égZ{é%@Sé;ﬁvnﬁﬂﬁ,ahh>

DOE/RL-92-67

inc.,

CHEMISTRY + BIOLOGY -'I‘HYSlOQ.OGY
ENGINEERING + ENVIRONMENTAL ANALYSIS

DATE:  7/15/92
SUBJECT: Analytical Results

COE Samples HRL3A03 and HRL3A05
Horn Rapide Site

INTRDDUCTION

'Two SOlld samples identified as noted above were IECElVEd fvom

CENPD.: This laboratory was requested to evaluate the materlals and

‘confirm thelr suspected 1dentity..

METHODS AND _RESULTS

5*mble HRL3A03 (ARDL_9158-1)

CENPD suspected that this sample was sodium bisulfate (NaHSO}
sodium bisulfate is water soluble (28.6 g/100 ml) and its SDlUtans
are alelC (pH 1.4 at 0.1 molar), ,

A quantlty of the sample (25.8 g, as is) was dissolved in 100 ml

of reagent. water. The sample was incompletely soluble and the pH
of the preparation was 0.3.

The preparatlon was filtered and the filtrate evaluated for sbdium

‘and sulfate concentration using Metheds 7770 and 6010 for sgdium
and Method 9038 for sulfate. Based on sodium content, the sanple
‘contains 32% (w/w) sodium bisulfate. Bamed 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

Z2) some free acid (prebably sulfuric acid) is present.

D-23 Attachment D-1
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sample HRL3A0S (ARDL 9158-2)

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 sclutions are neutral and are

c¢haracteristically purple in color.

nqueous solutions of the sample were neutral and were the expecfea
color. The material wae incompletely soluble, however, and the
depth of color observed suggested that permanqanate was not a majol'

constituent of the sample.

The solutions were evaluated for potassium and manganese.
concentration using Methods 7610 and 6010 for peotassium and Methods
7460 and 6010 .for manganese. The results obhtained indicated that
the permanganate concentratlon in the sample was cens;derahly lower

than expected

Confirmation of these initial values was attempted,by standaldlzlnq
an agueous solution of the sample against a sodium oxalate standard
as described in Method 3500-Ca E (Standard Methods, 17th Editiony.
The results obtaiped indicated that, calculated as potassium
permanganate, the oxidants present in the sample exceeded sample
welight by a factor of. approximately 4.

Te resolve the contradictory results obtained, a weighed quantlty
of sample (100 g) was suspended in a known volume of water. After
prolonged stirring, the preparation was filtered. The-insolubles
were recovered quantitatively (98.15%). The insclubles 1n - the
sample taken consisted of a considerable quantity of small pebbles

.and other soil constituents.

The filtrate was scanned over fthe visible range -using 'a

‘spectrophotometer. The gcan obtained was compared with an agueous
solution of ACS grade potassium permanganate after diluting
~aliquots.of the preparations so that their color intensities were

approximately equivalent. Photocopies of the spectra obtained are

dttached. $imilarities in the spectra cenclusively show that the

sample contains potassium permanganate The spectra also show that
another component (net identified) lS also present in the sample

‘2 standard curve was prepared using agueous solutions of reag?nt~

A stralght

grade potassium permanganate of known concentration.
- The:

line with a correlation coefficlient of 1,000 was obtained.

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 spluble fractlon nf
the sample contains 8&,2% potassiun permanganate SR

D-24 | Attachment D-1.
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APPENDIX E

. SUMMARY OF PHASE I GROUNDWATER ANALYTICAL RESULTS
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1.0 INTRODUCTION

. This report summarizes six 1100-EM-1 operable unit groandwater momtonng events

_as fol]ows

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 avaifable 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-6 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, semivolatile 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 USACE using current
EPA CLP guidelines.

Groundwater samples were obtained according to the Operable Unit Groundwater

| 'Samphng Schedule, table 4-1, from the Remedial Investigation (RI) Phase II Supplemental

Work Plan for the Hanford Slte 1100-EM-1 Operable Unit (DOEJRL—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 (UTL’s) are
prcsented for ease of comparison.

2.1  VOLATLLE ORGANICS

All data units for volatile organics are given in micrograms per liter(ug/1) unless
specified otherwise. Monitoring well numbers 1, 3, 4, 9, 19, and S30-15A show no analyte
compounds detected above the sample quanutatlon ]Jnnt in Rounds 5 through 9.

. Monitoring well numbers 6, 8, 10, 11, 13, 14, 15, 20, 21, §29-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
suntmary, 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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Positively Identified and Quantified Analytes

A\\
Monitoring Well Analytes ANV
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(DD)
20 _ acetone, trichloroethene,
' - ~and 1,1, 1-trichloroethane
21 : acetone '
- 829-E12 acetone

S32-E13A acetone

Monitoring well numbers 5, 6, 7, 8/8A; 10, 11, 13, 14, 15, 17, 18, 20, 21, 22, and .

- $30-15A were found to contain the following compounds. It should be noted that these :
compounds are listed with a "J" qualifier indicating that they arc estimated values. They S
meet identification criteria but their concentration falls below the lowest concentration used in L\‘_ g

!

3

?

the calibration curve, yet is greater than zero. While their identity is known their
concentration should be considered uncertain. A "B" qualifier(organics only) is associated
with some listed compounds indicating that the analyte was also found in the blank, which
should be interpreted as meaning that the concentration of the compound is suspect.
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Identified Analytes

~ Monitoring Well ' Analytes
5 1,1, 1-trichloroethane
6 tetrachioroethane and acetone
7 -acetone and C12 hydrocarbons
- B/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(B) .
17 ' tetrachloroethane and C12
3 hydrocarbons
18 acetone{B), chloroform, and
~ tetrachloroethane
20 ' trichloroethene
21 _ acetone(B)
22 : 1,1,1-trichloroethane
. 830-15A : chloroform '

22  SEMIVOLATILE ORGANICS

All data units for Semivolatile organics are given in micrograms per liter(ug/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.

B Monitoring well numbers 5, 13, and $29-E12 were found to contain the following
positively idgntiﬁed and quantified analytes pertinent to quantitative risk assessment.-

Positively Identified and Quantified Analytes

Monitoring Well Anualytes

5 | diethylphathalate
13 diethylphathalate
S29-El12 diethylphathalate

E-3
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2.3 PESTICIDE ORGANICS

AII data units for pesticide organics are given in micrograms per hmrmgll) 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, $30-15A, and S32-E13A show no analyte compourds detected
above the sample quantitation 11m1t 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 the identification criteria but their concentration
falls below the lowest concentration used in the calibration curve, yet is greater than 710,
While their identity is known their concentratmn may be uncertain.

Ide_ntlfied Analytes
Monitoring Well Analytes.

18 . Aroclor-1260
19 Aroclor-1260
20 Aroclor-1260
21 _ Aroclor-1260

2.4 METALS AND CYANIDE - | L -

~ All data units for metals/cyanide are given in micrograms per liter(ug/l) unless .
specified otherwise. Only analytes that were positively identified and quantified that are
above site UTL’s are listed. In monitoring well numbers 1 through 15, 17 through 22, 829—
E12, $30-15A, and $32-E13A, the following analytes were positively identified and
quantlﬁed

B4
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Positively Identified and Quantified Analytes

+*." Monitoring Weil . Compounds

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 - 3 Ba, Ca, Mg, K, Na
i3 _ 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
S29-E12 Zn
© §30-15A Ca, Zn

S32-E13A - Ca, Mg, K, Zn

. In monitoring well numbers 1 through 15, 17 through 22, §29-E12, §30-15A, and
$32- EI3A the following analytes were identified. The qualifiers for inorganic data are
defined dnfferently, 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
mstrument 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 hmuts while sample absorbance is < 50 percent of spike absorbance. Therefore the
concentration is uncenam

E-5
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2.5 WET CHEMISTRY .

~_Data units vary more for wet chermstry, 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, 529-E12, $30-E15A, and S32-E13A, the following analytes
- were positively identified and quantified and found to be above site UTL’ 8, except for

mtrates -which have no site UTL

Positively Identified and Quantified Analytes

Monitoring Well * Analytes
1 nitrates(no UTL) and alkalinity
2 nitrates(no UTL), fluoride, and sulfate
3 alkalinity, chloride, and sulfate
s fluoride and chloride
8 _ TDS, sulfate, and fluzoride '
10 nitrates(no UTL), sulfate, ﬂuonde TDS,
S - angd chloride
1t - nitrates(no UTL), fluoride, nitrite, sulfate,
- and TDS
12 mitrates(no UTL), sulfate and TDS
13 nitrates(no UTL), sulfates, TDS, and fluoride -
14 nitrates(no UTL), fluoride, su]fate and TDS -
15 nitrates(no UTL), ﬂuonde, sulfate and TDS
17 nitrate, fluoride
- 18 ' nitrates(no UTL), sulfate TDS, amd pH
19 . fluoride )
20 fluoride, sulfate, and TDS
21 - fluoride and phosphate
22  fluoride and ammonia
. "S29-El2 _ fluoride
 S30-E15A alkalinity

S32-E13A alkalinity
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2.6 RADIOACTIVE ISOTOPES

All data units are picoCurie per liter(pCi/f). In monitoring well nombers 2, i N :
4 through 9, 17 through 19, 21 through 22, $29-E12, $30-15A, and S3213A, no o orf
radiation was detected above the U‘I‘L . The remaining wells, shown below, have & and 8
levels above the UTL’s.
Wells with Radiation Levels Above UTL’.s.
Well Number : Radiation
1 o and 8
3 ‘ 8
10 . B
11 o and 8
T 8
o 13 : g
& 14 - aand B
. 15 | 8
. - 20 - B
. 2.7 - COLIFORM BACTERIA
£ ~ Analytical tests for coliform bacteria were negative. '@V J
e ' | _ __
™ 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.
J - The analyte was analyzed for and was positively identified, but the given numerical value
may not be ccinsistent with the amount actual]y present in the envimnm’entai sarnple
R- Quahty contro! indicates that the data are unusable Re—sampimg and/or re- analysns is -
necessary for verification. .
Q - No analytlcal result.
N Presumphve evidence of presence of material(tentative identification).
C - Pesticide results were confirmed by GC/MS.
: S _ ‘ o _ /"\
T Source: Risk Assessment Guidance for Superfund, EPA, 540/1-89/0002 .

E-8.
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B - Analyte found in associated blank as well ‘as:in salliple;‘ .

E - Concentration exceeds calibration range of GC/MS instrument.

"D - Compound identified in and analysis at a secondary dilution factor.

| A = The TIC is a suspected aldol condensation preduct.

X - Additional flags defined separately.

32 INORGANICS
U; - The analyte was analyzed for and is not detected above the given value.

J - 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 - Quahty control indicates that the data are unusable. Re—samphng and/or re-analysis is
necessary for verification.

Z - No analytical Fesult

B - Reported value is less than the contract required detection lm:ut(CRDL), but greater than
the instrument detection limit(IDL).

E - Value is estimated due to matrix interferences.

M - Dﬁpﬂicate infection precision criteria not met.

ﬁ - Spiked sample recovery ot within control limits.

S - Réported value Waé determined by the Method of Standard Additions(MSA).

W - Post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is <50% of spike absorbance.

- Duplicate analysis was not within control limits.

+ - Correlation coefficient for MSA was <0.995.

3.3  RADIOACTIVE ISOTOPES

- - = Sample not taken or data not requested
* = Below error limit (for round 5)
LT = Less Than
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TALE E-2. Metds and Cyenioe Anaviiow Dala

[MERTTORING Wil ia 0 IO I ] I T 13 15 15 v TF [ (] Iy ™ 7 7 17
WELL [0 BH-BKC $51~BLeC BI1-E1eC SH-FUC BRI B-Bl4C SH-BLC BU-EUD 51-BuD D1-EUD 831-Bueb SN-BUD SR-ElD $-BUD SN=END S-RK S-BLC S-RisC SH-R1Q B1-EG
ROUND : £ $ T 1, [} ) 4 ; [ ] ] ] ] i [ 1
Emﬁ ) L) VD B Biawe 5% BWEE Baiwl_ 47 BMEWI _ BWib | Bt SWUD BhZeT [X77)
"PAREMETERS - i
METALS
unfiterec tersd e, 20 L unitered Meorod Lrfiterad Pared

Ao, -~ eBB sau == sA - - -- B 145 [2Y1] -- w0y - - »4n By a7 uu --
Arthmony — ™y 298 “u -— — - 244} 280 B ey - “y - - "y wu 24U My
Arsonic - 188 178 B - - - a0 BW 20 BW 488 e ase - -— e 388 448 43R
Bartum -- [T 248 S4B --  ma - nrs 12%8 mae - s -- s %88 »e 8 2878 1948
SeryMum - 1 1y Ty - - - u 14 1u 1u - - 2y 2u T Ty --

-— 3L v -- EYY) - - -- ay U 1Y au - ~= 4y 4y v Y e
Calchum == 10700 108000 . 108000 = {02000 . BP000 % 188000 * 28400 93300 -- 700 50300 #1800 0000 20000 =]
Chiomum - 18 28 -~ TV ~— L - 108 U (32} - U -- - 478 4y 75 su -

“— sU U sy - - - BU U 5y - sy - “— 2u sU sy sy -—
Copper - sy U - sy -- - -— [ 1008 1) - sU - - ‘U su 748 U - :
Troky 2048 238 - 18Uy - 10U -— wh B o0 8 Haa - @eu -— 100 ¥ %a b naB o0 w2 B - U
Leag 1w 1v - 124 -- - - 29 h u s -— 14 - - sy ay [E) 118 -
Magneskin = 1600 e X100 = H0e - 700 $1000 ~ 17600 -~ o800 - 14800 10300 10800 30 - O
Mangans - TU sy asp - 18U -- 1u 1V 140 - au - sy 2y 2y " 2 - '
Merolry - 0au gy 02U - - 02U 02y Ay - 1] —-— - b2y ey 02U 02U - E :

. “— 124 12U 1wy - -— Ry 12U 7y — L) -- -— Wy ®u 0.3 1308 - A

Polu ssum -— 010 [ -— e - Tee0 200 12000 0 —— 0 - aw 5020 . ey 3000 3 - :
Sesenium . Ty 1uw - 10 - - -— 1u 10 1w -— 1y - - SUIN aLam 1y 1y - !
Sver U U - su —— e - U au U - 5U - —-— U L) Iy U .- :
Sodlum - 800 21100 . 0400 . 20000 m 24400 # “o%00 * 20200 - CO ) o080 [0 16200 16700 -
Thialum - 1uw 1uw - "W - - -- tu 1y 1w - 10 - -— U 8u 1 UNW 1 UNW == 83
Vanadkum -— U au - e - - - (21 1738 oy - ves - -— (71 758 au 4y -= o
oo - 478 “w - (2] - - “u 148 B 4AE - 4u -— - 40 4y AU s2B == o
Cyanide -= 0y ——NR == - -= e - 10U -~ NR == - —=NA - —— 10Uy ~=—NR 1w =~ NR e bl

1130  °8eq
-1 21981
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TABLE E=3 Wat Chemistry Analytical Data
MONITOR NG WELL 1 1 1 1 1 1 2 2 i z F] 2 3 3 3 3 3 3
WELL LD, $41-E11 841-B11 §41-B11  $34-E10 S41-H11  S41-E1l| 534-E10 834-E10 ‘§34=E10  534~B10 S§34-Ei0 S34-BI S41-E12 S41-Bi2 S41-E12 $41-Bi2 S-B12  S41-B12
ROUND 3 [ 7 .5 8 9 5 [ 7 7.5 8 9 3 5 7 7.5 [ 9
SAMPIE 1D# BOOZCS BO1BT3 BOOZGE BOG194 BOOZDO BO1BTS
PARAMETERS
PARAMETERS B
WET CHEMISTRY {units = mgA) S :
TOX (L) - - - —— - — - - - - - — - . _— - - -
ToC - - - - - _— - - — - - - - - _— - - -
Ammoria - 0.02 - - -- - - 0.06 -- - - 005U - 0.1 - ~- - -
Nitrates - 4.4 —-—— - - - —— [X] - - - - == 22 == == == e
oD -- 10 ND - - - - - 10 ND -- - - -- -— 19 ND -~ - - -
Turbidity {units = NT1J) - 03 - e - - - 0.6 - - - - - 6.9 —-— - - -
Alkalinity (CaCO3) u— 170 - - 240 - -— 140 o - - 154 - 3L - -- - -
Flvoride (F) - a5 . - — - - Y - - - 03 — 0.8 - — - [
Chloride{C)) - 14 - - -- — - n -— -- - Be -- 110 - - -
Brotaide (Br) -~ 02 ND - - - - - 0.2 ND - - -- - - 62 -- -- -- g
Phozphate (PO4-F) -- 02 ND - - - -— - 0.1 ND - - - 003 B -- 02 ND - . -=
Nitrate (NO3~N) - 18 - - -- - - 6 - - - 501 - 10.6 - -- - E—
r;U Nitrite (NO2~N) -- 0,07 ND - - - - - 0.06 ND - -— - alU - 007 ND - - -
&, | Bullate (SO4) - 31 - - —- —-— -- 1 - -— - 455 - 23 - - -
= (TDS - 310 - - - -— - 300 - - - - - 590 - -— - e
pH - 7.8 - - -- - - 77 - - - 7.88 - 7.5 -- e -— 8—
: %Condl:t‘mity(uniu =-umboatm) —r 480 o - 720 - - 10 - e - —_ - 940 - - - 5\_..
=l

01 jo 1 s8eg
£ 2lqelL,
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TABLE E -3 Wet Chernistry Anatical Data’

MONITORING WELL 4 4 4 4 4 ‘ 5 5 5 5 5 5 5 § I3 6 "6 I3
WELL LD. S38-B124, $36~E124 §36-E12A° 538-E12A S38-EI7A 538-E12A{ 538-BI2B §38-EI2B  S3s-E12BDUPL $38-E12B S538-EilB S3-E12B S36-Ei2[ $37-Eil 537-Ell $37-E1!  §37-E1l  S37-Eit
ROUND 5 [ 7 75 8 9 5 5 [ 7 15 . 8 ] 5 [ 7 75 8
SAMPLE ID# BOOZSE BOiBTY BOOZS6 . - BOOZE- BOIBVO BooZ&d BO1EVZ
PARAMETERS

PARAMETERS

WET CHEMISTRY (units = mg/L}

TOX (/L) - - - -- - ~- - - -- - - - -- - - -— - -
TOC -- - - - - -~ - - -— - - - - - - - _— -
| Ammonia - 0.02 ND -— -- - - - 0402 ND 0.0z - - - - - 002 ND _— - _—
Nitrates - 2 - - - - - 17 17 -- -— - - - 24 _ - —
cob -— 10 ND - - - -— - 10 ND 10°ND - - —— —— - 10 ND - - -
Turbidity (units = NTU) - 02 - - - - - 0.4 0.4 - - - - - 04 - - -
Alalinity (CaC03) - 130 - - - - - 120 120 -— -— - - - 140 - — -
Fiueride (F) - 0.6 - -- - - - 06 06 -- -— - - ~— 0.6 — - ——
Chioride (C1) - &5 - - -— - - &5 &3 .- -— - - -— 82 - - ¢
Bromide {Bx) -- 02 ND - - - - - 0.2 ND 02 ND - - - - - 0.2 ND - _— g

Phosphate (FO4—F) - 0.1 ND -- - - - - o1 ND a1 ND -— -— - - - _01ND - -
Nitrate (NO3=N) . - 18 - - - —-— - 135 18 - - - _— - 24 “— -
Nisite (NO2-N) - 0.06 XD - - - - - 0,06 ND " 0,06 ND -— -— -- - - 0.06 ND - o
Sylfate (SO4) - 17 - - - - - 17 17 - - - - - 23 - - .
TDS -— 220 -— - - - - 210 9 - -— - - -- 250 —_— - (.
PH ; - 7.8 - - - -- - 79 79 - - - - - 19 - - ]
Condgiivlg(unjts: umbostm) - 350 - —— . e - 33¢ 330 - - - - - 360 _— - sl
. [25)
. ]

£-4 2lqe),
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TABLE E -3 Wet Chemistry Anslyticat Data

MONITORING WELL, [ 8 79 MW-9 3 9 9 9 10 10 10 10 0 10 10

WELL1D. . §31-B08  $31-Hps s32-ER  §32-E8 S32-E08  532-E8 532-H08  $32-E08|530~E10A  S30-EleA S30~EWA/DUPL.S30-B10A  §36-E10A- 530-BI10A  SIE10A

ROUND 8 9 5 s T 15 8 9 s - $ 8 1 15 o 8 9

SAMBLE 1D# BOS195 BOOY40 BO1540 BOOHW2 BOOY44 BO0Y48 BOII3 BO1531 BOIBV4 __BO6IS
PARAMETERS .

PARAMETERS

WET CHEMISTRY (unite = mgiL)

TOX: () - - -- - - - - == - -- - -- -- - -

TOC — —— - _— L— - - - - - —— —— — - -

Ammobls - 005U - a1? - 203 - - 03 U 011 0.05 0.08 003 - 005U

Nitrates -- - - 017 - 10 ND - - 36 41 4 s 41 ~ -

cop - -- - 10 ND - 10 8D - - 10U 1] 16 ND 10 ND 10 ND - -

Turbidity (aaits = NTU) - - - 02 ND - - - — 04 03 0.6 0§ - — -

Alkalinity (CaCO3) - 161 - %0 - - - -- 150 150 150 150 = - 139

Fluoride (F) - o3 - 0t - 04 - -- v 0 0.8 09 v - 03

Chleride (C -- 16.2 - z - 21 - -— 23 22 22 2 3 - b

Bromide (Be) - - - 02 ND - 02 ND - - 02U 0.2 ND 02 ND .- 02 ND 02 ND - — v
Phosphute (PO4—P) - 004 B - 07 ND - 62 ND - - a7U 0.7 ND 07 ND 02 ND 04 ND -— sy | O
Hitrate (NO3-N} - 65 - 005 ND - _— 0.05 ND - -- 39 38 38 4 8 -— 4 Q
Nitrite (NO2~N) -- o1y - 606 ND == 047 ND - - s U .06 ND 0.06 007 ND 007 ND - 01y -
Sulfute (SO4) - 298 - 11 - 11 - - 75 69 =] ] 6 - 687 : a

ﬁ DS - - -- 160 S - -- - - 540 350 590 . 750 - - - ¢
ok . 7.8 - 78 - & - - 28 17 78 78 74 - 267 :8
Condwtivity (units = umhoskm) - - -- 220 - 220 - - 840 820 800 930 850 —= - é\
~J

01 jo ¥ o8eg
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O
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TABLE E—3 Wet Chemistry Analytical Data

)

MONITORING WELL 11 11 1 i1 1 11 11 11 11 1 12 12 12 12

WELL 1D, $30-E108 §30-E10B S30-E10B 530~E10B §30-E10B/DUPLS30~E10B/SPLIT S30~E10B $36~E10B $30-E108 §30-E10B S3t-E104 531-B10A 531-E104 $31-E104

ROUND L] 5 6 [ 7 7 7 .18 [} [} 5 5 7 7.5

SAMPLE ID# BOOHW4 BOOHWE BOOYS2 BOJYS6 BOLORS BOIOXT7 BO1EXS BO1534 BOIBV?  BOEW7 | BOOHXD BOOY20 BOIOrS BO14Z8
PARAMETERS i

PARAMETERS

WET CHEMISTRY {units = mgL}

TOX (1gd) - _— - - - - - - — - - - - -

TOC -- - - - - -— _— - —— — _— - - _—

Ammonia 0zU 02U 016 021 008 0.05 008 ND 012 —— 0.05 U (V3 6,04 0.87 0.03

Nitrates 42 42 49 51 45 45 48 53 - - 4% 55 45 38

cop 10U 10U 1¢ ND 10 ND 10 ND 10 ND 0 ND 10 ND - - oy 10 XD 10 ND 16 D
Tixbidity (units = NTU) 0.5 03 0.7 0.4 27 0.9 1 - - -- 02 62 KD 0.2 ND -

Alkalinity (CaCO3) 150 150 150 150 150 150 160 ~— - 161 160 170 170 -

Fluoride (F) tu 1 0.8 0.8 15 0.9 ] 09 - 0.3 v 0.8 [i¥] 1

Chloride (Cl) 22 2 2 2 23 23 21 % .- 262 21 17 1% 18

Bromide (Br) 02U 02U 0.2 ND 0.2 ND 0.2 ND 0.2 ND 02 ND 0.2 ND - e oy 0.2 ND 0.2 ND 0.2 ND jw
Phophate (FO4~P) 07U 07U 6.7 ND a7 ND 0.2 ND 82 ND 0.2 ND 0.4 ND - 0 (YA 0.7 ND 6.2 ND sann| O
Nitrate (NO3—-N) 40 a2 45 4% 4% 47 38 4 - 48.8 50 49 51 52

Nitrite (NC2~N) 1.8 15 71 078 0.07 ND @07 ND 0.07 ND 0.07 ND —_ [58¢] (X34 0.06 ND 0.07 ND 0,07 ND -
Sulfate {SO4) 7% 81 7% 75 7 75 6 70 -— 754 ” ki n (7]

TDS 580 580 640 650 690 700 550 - - - 610 700 720 - T
pH 18 X 7.6 7.8 7.7 7.8 7.8 18 - 7.65 18 17 16 77 S
| Conductlvity (units = umbostm} 820 940 510 520 950 930 850 920 e o 940 940 850 870 c.\

=~




TABLE E~3 Wet Ghenisty Analytioal Data

T

L

W

or-H

01 109983
€ Sl9el,

@

/"“\

MONITORING WELL 12 12 13 13 13 13 13 13 14 ® u 15
WELL ED. $31-E104 S11-E10A4 §31-B16B $31-E1GB -§31-E10B §31-E10B §31-B10B ‘$31-E10B{ §31-R10C $31-E10C §31=E10C $31-Ei0C §31-E10C $31~B10C §31-E10D
ROUND 8 ] 5. 3 7 1.5 [ 9 s s 7 5 B 9 5
SAMPLE ID# BOIEWE  B06198 BOOHX2 BOOY24 BYI10TT BO1501 BGIEW3 BOOEX4 BOOYZ28 BO10r9 B01504 BolEWs  BosnoZ BOOHXS
PARAMETERS . : i
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (ugh.) — - - - - -= -— - - - - - - - -
TOC - - - - s - - - - == - -- - - - -
Ammonia - 005U ezU 032 S el 0.04 -— - (23] i 0.07 0.05 - 005U azu
Nitrates - - 45 53 44 52 - - 9 52 46 54 -— i 30
1COD -— - wu 10.ND 10 ND 16 ND - - 1y 19 ND 10 ND 10 ND e -— 0wy
Turbidity (vinits = NTU) - - 62U 06 02 ND - - - 0zU 02 0.2 ND - - - 02U
Alkalinity (CsC03) - m 160 160 0 - - -— 170 170 118 - - 72 150
Fluoride (F) - 0.4 13y 1 1.1 1 - - iy 0.5 1 09 — Y] [RR 1]
Chiloelde (C) - 1.7 b1} 16 15 17 - - 21 17 % 1% - 174 1B
| Bromida (Be) - - 02U 0.2 ND 0.2 ND 8.2 ND - - a2y 0.2 ND 02 ND 22 ND - - 02y
| Phosghate (PO4~P) - 003 B a1y 07 42 ND 2.4 ND - - a7 U 07 ND - 82 ND o4 ND - 03B oz
Nivate (NO3=N) - 515 45 45 a5 4 - - 47 (7] 47 4 - 57 30
Nitrite (NO2-N) - (¥ ¢ 006 U 0.6.ND 057 KD 007 ND - - 00617 0.06 ND 0.47 ND 9.07 ND - 01U 0.06
Salfate (504) [ 707 88 65 <] 5 - - 7% krd & 65 - 03 55
0§ - —— 500 650 540 - - -- 540 53¢ 660 - - —- 456
|eH - 7.57 7.8 7.6 7.8 77 - - 7.8 78 7.8 8 == 764 7o
Condwefivity{units = umhasbm) - - 820, _420 800 sie - — 0 M40 6 w0 - e 90
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TABLE E -3 Wet Chemistry Analyticai Data

MONITORING WELL 15 15 15 15 15 17 17 17 17 17 17 13 18 13 18 18
WELL LD, $31-E16D 8§31-E10D §3t-E10D S31-E10D 531-B10A S41~-E1IA $41-E13¢ 541-E13C -S41-E13C S31-E13A S41-E13A  $37-E12 537-E12 5371812 $37-E12  S37-E12
ROUND [ . 7 7.5 ] ) 3 [ -1 7 8 9 5 [ 7 1 ]
SAMPLE ID# BOOZFT BOIOVI BY1%07 BOIEWS  BOGX6 BOOHES BOQZC2 BOOHVE BbOZE31 BO10YS BOIBX2
PARAMETERS :
PARAMETERS
WET CHEMISTRY { urits = mgd)
TOX (L) - -- - -- - wnU e - -= - - oy == - - -~
TOC - - - - - 05 - - - - - 0.5 - -- - -
Ammonia 022 0.05 0.02 ND - 005U 0628 - 00ZND - o - - 03 [:51 0.05 ND - --
Nitrates 33 3% 40 - - 073 0.08 - -— -— - 23 18 16 - -
con Co 10 ND 10 ND 10 ND - - Wy 10 ND - - - - 07 16 ND 10 ND - -
Tuebidity (units = NT'U) 03 0.2 ND - - -- 0.6 28 — - - - 1.2 2 ‘2 - ==
Alkalinity (C4C03) 160 10 - e 159 160 110 - - - - 00 120 120 -- -
Fluoride (F) . 1 1 1 - 0.6 s U G4 - - -— - (124} 0.3 07 -- -
‘Chioride (CH 14 1@ 15 - 143 48 2.7 - - - - 71 11 7 - E :
Bromide (Be} 0.2 ND 6.2 ND 0.2 ND - - 62y 0.2 ND - - - - ‘B2l 0.2 ND 0.2 ND -
Phosphate (PO4-P) 6.2 ND 0.2 ND 0.4 ND - 0048 007U 0.2 ND —— -— -— -- 0?2 U 0.2 ND 0.2 ND - L)
Nitrate (NO3~N} 33 30 36 - 23.6 0.96 0.0 ND - - - - %2 19 16 — {5
Nlirite (NO2-N) 0.07 ND 0.07 ND 007 ND - 01U Q06U 0.07 ND - - - -— 006U 067 ND 0.07 ND -
Sulfate (S04) 57 58 5 _— 463 9.8 4 —-— - - -- 3300 16 14 -— f'E
DS ] 500 s10 - -- -- 220 160 - - - - 570 190 280 = =1
pH 77 .78 78 - 77 8 8 - -— - -— . 18 78 77 - . ﬁ
| Condustivity (units = umhostm) T8 70 780 - - 3ss 260 == - - - - 360 310 == ==
~J]

£ =98],
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TABLE E-3 Wet Chemistiy Analtical Data
[MONIFORING WELL 18 19 19 19 19 26 E) 0 20 20 0 21 21 21
WELL 1D, §37~B12| S§32~E1l §32-E11 §32-E11 $32-E1L $29-Bi1  §29-B11  §26-Ell  S29-B1l S29-£11 S29-B11 $3t~E10E S31-BIOE $31-B10E
ROUND g 5 7 7 ¢ E 6 7 15 8 g 5 [ 7
SAMME ID# "~ BOIV3 BOI510 BO627 BOOZH4 _BOIOVZ __ BoIsi3 BOICLE2 BOGAE _BOOZHS _BOIOW1
PARAMETERS
PARAMETERS = =~ |

| WET CHEMISTRY (units = mg/L)

TOX (ngl) - - - - - - - -— -- - - = - -

. TOC —— - - - i p— — - - - - - P - -
Ammogia -— - 0.08 ND 0.02 ND 005 U - - 033 92 0,07 65U - - 007
Nitrates - - 1.2 3.8 - -— -— 31 32 31 - — —_— 16°ND
oD —-— - 10 ND 10 BD - - - U] B ND 16 ND ~— = - 10 ND
Tucbidity (units = NTU) - - 05 - - - -- 22 - 9.9 - - - 0.8
Akalinlty (CaC03) -— - 140 - 142 - -— 160 - 160 162 - - 120

| Fluoride (P} - - o8 0.8 03 - - 1 (it 0.8 a3 e -— 0.9
Chioride(CY) . -— - 11 12 121 - - B il . 14 TR ] - - 29
Bromide {Be) - - 0.2 ND 6.2 ND - - - L.l 02 ND - 0.2 ND — - -— .02 ND
Phosphate (PO4=P) - -- @2 ND 04 ND 0.04 B - - 02 0.4 'ND ND 063 B - - 18
Nitrate (NO3-N) - - 3.4 34 36 - -- 31 L % - EH] - - 0.05 ND
Nitrite (NOZ~N) - - 0,07 ND 2:07 ND 01U - -— 807 - 087 ND 0.07 ND v - - 06? Np
Sullate (504) - -— 34 34 353 - - L] 80 n - 805 - - 12
DS - - 350 - = - - 600 - 510 -- - - 250
pH . - - 748 [ 147 - - 78 7.8 8 7.86 - - B
Conduetivity (units = ambosken) - - 420 .40 - - - bii') 130 730 _, == -= - 280

. % )
N
L

L6~ TH/HOA
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TABLE E -3 Wet Chemistry Analticat Data
MONITORING WELL 2 H] 21 22 22 22 22 22 .22 ) 22 2 $29-E1? §29-BEiz  §29-E12 829-E17 S2-E12
WELL 1.D. §31-E10B $31~R108 531-E108| S31~Bil $31-El1 S31-Eil §31-El1  §31-B1yDUP. §31-E1ISPLIT ' 831~E1l  S§31-Bit $29-El12 S20-E12  $2¢-E12 529-E12 SZ-BI2
ROUND 7.5 8 ] 5 5 7 X 7.5 75 8 ¢ 5 [1 7 7.5 8
SAMPLE ID# BO1516 BOICH? BOOZHE BOIOWS B1519 Bo1522 BO1575 BOICZ  BO620S BOYRZ BOICR
PARAMETERS
[ PARAMETERS
WET CHEMISTRY (units = mgh.) i
TOX (1g) -~ - - - _— -- — -— - - - - - - - -
TOC . - - — -— _— . - - - - — — - - ——
Ammaris 0.14 0.07 -— - ~— 0.05 018 0.09 01 - sy - -- -— - --
Nitrates 0.1 0.01 ND - -— - 32 4 003 0.1 - - -— 5 -— - -
CcoD 10 ND 10 ND - - —— 80 10 ND 16 ND 10 ND - - - - - - -
Tusbidity {upits = NTU) - 1.2 - - _— 03 -~ — -— - - —_ - - - -
Alkallnity (CaCO3) - 120 - - - 140 - - - - 142 - 149 .- - -
Fluarlde (F) Lt 1 -— - -- 0.8 0.8 1 11 - 03 - 07 -— - -
Chloride (Cl} 29 3 -- - - 12 11 29 9 ~-- 132 -- 13 -- - -
Bromide (Be) 0.2 ND 0.2 ND -- - - 0.2 ND 0.2 ND 0.2 ND 0.2 ND - - - - - - -
Phophate (PO4~F) 1 N ] -— - —— 0.05 0.4 ND 1 L1 - 004 B - - - -— ——
Nitrate (NO3~N) 0.05 ND 0.05 ND —~— -— - 3.3 ND 37 0.65 ND 0.05 ND - 42 - 4.5 -— - -
Niteite (NOZ-N) ©.07 ND 0,07 NB -— -— -— 0.07 007 ND 0.07 ND 0.07 ND - [(FRH -— - —- - -
Sulfate (S04) ] 12 -— -— - 31 32 3B 3 - 35.1 - 33 - -— -
TS -- 180 - .- - 32 . -— —— — e - 300 - -- -
pH [] [ -— -— - 8 78 8 8 - 7.8 - 76 - - -
Conduckivity (units = umhoskm) 250 230 - [ -= 400 410 279 260 - -~ o 530 - = ==

R
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Table E-4. Gross Alpha Analytical Data

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

MwW-1 - LT 3 - -- 1145
MW-2 - LT 4 - - -
MW-3 - LT 4 -- - LT 2
MWwW-4 - LT3 - - -
MW-5 - LT3 -~ - -

I MW-6 - LT3 -- - 1ri
MW-7 - LT3 - LT2 --
MW-8 - LT?2 - IT1 -

MW-9 - LT?2 -- 2.9+2. -~
MW-10 LT3 LT2 -0 1LT2
MW-11 * LT3 LT1 LT 2 0.6+7.1
MW-12 % 55+4.11 LT3 3.612. LT2
MW-13 6.4 LTS5 LT?2 5 29+2.4
MW-14 * 8.44+4.4 1 22419 3.54+2. | 53429
MW-15 * LT 4 2.14+2.0 4 3.5+1.9
MW-17 - LT3 - LT?2 -
MW-18 6.6 LT3 LT1 2.241. LT2
MW-19 - - LT?2 9 2.2+1.7
MW-20 - - LT?2 - 6.34+3.2
MW-21 - — LT2 - LT 1
MW-22 - - LT 2 IT 1 #
S29-E12 - LT3 - LT 2 LT2
S30-Ei5A - LT 4 - LT1 --
S32-El13A -- LT3 - 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 . . ..

E-51

15 pCi/l

Table E-4
Page 1 of 1
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Table E-5. Gross Beta Analytical Data

.UTL: Gross Beta, pCi/L

18 pGi/L

| Round: 5th 6th 7th 7-1/2 8
Date: 3/ 6/91 8/91 9/91 11/91

| ‘Well Number

1 Mw-1 - 8.64£2.9 - - 2442.0

T MW-2 - 1343 - — -
MW-3 - 114+3.0 - - 18+2.0
- MW-4 -- 6.9+2.7 -- -- -
MW-5 - 7.442.7 - -- -
_MW_~6 - 8.1+2.9 - - 29+1.0

i MW-7 - 9.51+3.0 - - -
MW-8 - -- - 7.6+1.4 -
MW-9 - 5+2.6 - 6.9+1.2 --
MW-10 63.0 6216 i842.0 | 43+3.0 | 48+3.0
MW-11 60.0 6116 204+2.0 | 49+3.0 | 6013.0
MW-12 61.0 6616 204£3.0 | 534+3.0 | 58%+3.0
MW-13 61.0 60415 234+2.0 | 484+3.0 | 51+3.0
-MW-14 70.0 6145 38+3.0 | 46+3.0 | 56+3.0
" MW-15 46.0 5045 2142.0 | 41+£3.0-| 43+4.0
MW-17 -~ 624271 - - --
MW-18 13.0 9.7+2.9 1 5.5+£1.2 - 6.3+1.3
MW-19 - - 80.24+41.5195+1.5]| 9.6x1.5
MW-20 - - 714+4.0 | 53+£3.0 | 87+6.0
MW-21 — - 73413} 8.6+1.4]6.3+1.3
MW-22 - - 10+2.0 | 9.3£1.5 5.1
S29-E12 - 1243 - - 8.0+1.4
S30-E15A - 0.843.1 - - --
S32-E13A -- 5.312.9 - -- --

-- Sample not taken or data not requested
LT = Less Than

Radionuclide Maximum Contaminant Levels (MCL),
40 CFR 141, EPA 1986a:
Gross Beta . .

E-33

50 pCi/l

Table E-5
Page lof 1






