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MONITORING WELL BORING LOGS AND
HORN RAPIDS LANDFILL TRENCHING LOGS
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T U.S. ARMY
H CORPS OF ENGINEERS

Site

WALLA WALLA DISTRICT |Boring No.

1100-EM-1 Page 1 of 3 Pages
_MW.-7A__ Desig. MW.7A_ piam. (Casing)&.inch"

N 378386.4 E 1944522 6

. Elevation Top of Rock

TEST BORING FIELD LOG™ *¥t=

Elevation Top of Boring

Total Overburden Drilled

Total Rock Drilled

Elev. Bottom of Boring

Total Depth of Boring

Core Recovered _ %

Core Recovered . Ft: .
Soil Samples . In. Diam.
Soil Samples -~ ______ In. Diam.

3R89 M.S.L
S8.3 Feet
M.S.L
0.0 Feet
257 M.S.1
58.3 Feet
Boxes _____ No.
Diam. —— .- In.
- No,
w— Ho.

Hammer Wt. . Boring Started _MAY?291

Hammer Drop .

Boring Completed_ MAY 691
Casing Left 9 tomp i

X 40.5
Subsurface Water Data i Page
oObs. Well
Driiled By: E. Jones

Mfg. Des. Drill: .
Inspected By: e XK_Singleton (WHC)
tlagssification By: K. Singleton (WHC)
Classification By: ____ L McBane (CENPW)

SCALES [CORE/SAMPLE |BLoss

NO, :
ELEV.] DEPTH SI1ZE

PE
DEPTH CORE

R FIISAMPLING & CORING
OPERATIONS

CLASSIFICATION
OF MATERIALS

SYMBOL RANGE REC VY|

100

L)

WS1

SR
o

100

375 -

0.0 - 20.0 Fortland cement

0 - 2.0 SAND; 10YRS/3 ofive;
moderately sorted:no reaction 10 acid;
96% sand (35% VCS, 25% CS, 20% Ms);
T0%. quartz, 30% basalt; subrounded to
anguiar; <3% silt, <2% gravel.

ot o

0

T

2.0 - 3.5 SANDY GRAVEL; 10YR5/3

olive; moist; no to-very slight reaction to

=) acid; poorly sorted; gravels have calcium

¥ coaling havix? a strong reaction 10 acid;

- 65% sand (35% MS, 20% CS, 20% others,

Sobaas: 395 oravel GoR Ver 3%
17K TV s

others, 95 %‘ ba salt, 5% quartz and

ot.h:rsf; t

TN

4

ST TN YA T T TN TR 1A D

corly sorted: 60% gravel (30%
%P—‘ CP, 10% smalf?ebbles, 14%
others; 85% basalt, 15 % others;
subrounded to rounded); 37% sand 30%
MS-CS, 70% others; 90% basalt, 10%
oiif:crs; subrounded-to subangular); 3%
silt.

Color @ 7.5 £t 10YR6/2 light grayish

brown; basalt content increase o
90-95%. :

b

AN

TSN YSAT TSN YIN YR 1

A

<5% silt.
3.5 - 15.0 SANDY GRAVEL; 10YR7/1
iight gray; moist; strong reaclio; cid; _to

r

| 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 soil moisture content

analysis and archiving.

BORING No. _ MW-TA
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Site

1100-EM-1

SCALES

ICORE/SAMPLE

PR FTISAMPLING & CORING

ELEV.

DEPTH

SYMBEOL SizE

Q. DEPTH
RANGE REC' VY,

CORE OPERATIONS

CLASSIFICATION
OF MATERIALS

Yy

] 1
L1

w521 8.0 {150 100
4 1635 |

W53

s S
Po
=1

8%
oD

‘100

20

20.05 - 28.4 (8-20)Bentonit=
crumbles : .

W54 1] 8.0

18X

B
o0

100

284-31.3(112
inch)Bentonite pellets

wss [A4 8.0

L
<
|
™,

296 1 160

35—

35.0 - 55.0 0.010 slot,

3.0

W
chin
Pin

100 continuous wrap stainless
steel screen

40.5 1 50

+i0

N

4 1w

15.0 - 19.0 SANDY GRAVEL; J0YR4/4
dark yellowish brown;moist; poori M
sorted;sirong reaction to acid; 65
gravel 35% CP-VCP, 10% small
pebbles, 20% others; 95% basalt, 5%
?uanz; rounded); 30% sand (20% CS,
0% others; 95 % basalt most
subrounded, 5% quartz and others
mostly angular to subangular); 5% silt.

19.0 - 24.5 SANDY GRAVEL; 10YR4/3
dark brown; moist; poorly sorted; strong
reaction to acid; S0% gravel (25% MP,
15% CP, 10% others: 90-95% basalt,
rounded to subrounded: 5% quartz); 45%
sand (30% CS; 10% VCS, 5% others; 95% :
basalt, 5% others; subrounded to b
rounded); <5 % silt.

24.5 - 28.5 SANDY GRAVEL; 10YR4/3 .
dark brown; moist; reaction to acid slight L
in soil matrix, strong from particie

coatings; poorly sorted; S0-55% sand

15% CS, 15% VCS, 15% FS, 10% VFS;
5% basalt, 5% gquartz; subrounded); :
40-45% gravel Q0% CP, 10% VCP, 10%
MP-VFP; rounded; 90% basalt, 10%
others); <5% silt.

From 27.5 - 27.9 f silt content
increases mostly as a coating around
gravels, /

28.5 - 33.2 SANDY GRAVEL; 10YR6/2 Y
light grayish brown; poorly sorted; N
moderate to siight reaction to acids

moist; 57% sand (20% MS, 20% VFS,

17% others: §0% quartz, 40% basalt;

an%liar); 37% gravel 0% CP &MP,

10% FP, 6% others; 80-85% basalt,

15-20% guartz and others); 6% silt.

Reaction to acid strong @ 30.0 fi.

Hanford/Ringold frm contact based on
%ravcl nﬁnera(lﬁ\g[g

3.2-4208 Y GRAVEL; 10YRS/3
brown; poorly sorted; moist; moderat%?r
strong reaction 10 acid; 50% sand (15
MS, 15% CS, 10% VCS, 10% others; 80%
‘quartz and feld?gr. 20% others; angular
to subangular); 46% gravel (25% CP, -
10% MP, 11 % others; 70% quartzite,
30% graniles, basalt, and mudstone;
rounded); <4% siit; <2% mica,
350é_2ﬂﬁ thick sili-rich (6-7%) layer @ -

" BORING No.

A-4




Site

1100-EM-1

Boring No.

MW-T7A_

Desig.

SCALES

CORE/SAMPLE

BLOWS

ELEY, .

DEPTH

NO.
SYMBOL

SIZE

DEPTH
RANGE

PER_FT
CORE
REC’ VY]

SAMPLING & CORING
OPERATIONS

j| s

CLASSIFICATION
OF MATERIALS

345+

3307

45

oS S

B
Y

100

NSNS

8.0

50.1

100

~-

8.0

52.5
53.5

100

PSS AN

8.0

53.5
55.7

100

42.0 - 44,0 SILTY SANDY GRAVEL;
50% gravel, 40% sand, 10% silt; moist;
poorly sorted; gravels subrounded, sands
subapguiar; 75% quartzite and feldspar,
25% basalt; strong reaction o acid, -

44.0- 48.5 SANDY GRAVEL:; 55%

gravel, 3% sandl. 2% r:'::ildt; IOYI:;B dark
3 wet; poorly so. M 'y

rounded to st?bi-ou)x;ded, s:ar:%lts‘l

subangular; 75% quartzite, feldspar and

others, 25% basalt.

48.5 - 52.0 SILTY SANDY GRAVEL;
0% gﬂvei, 40% sand, 10% silt; 10YR4/3
dark brown; wet; poorly sorted; gravels -
subrounded, sands subangular to

angular; 80% quarizite, feldspar and
od;zgrs, 20% basalt; strong reaction to
acid.

56.0 - 58.3 Borehole caved

52.0- 53.5 SLIGHTLY GRAVELLY

SAND; 10% gravel, 85% sand, 5% silt;

10YR4/3 dark brown; wet; moderately

sored; gravels subrounded, sands

subangular; 90% quartz and feldspar,

10%.3111::-5; -moderale to strong reaction
ACId.

Page 3 of 3 Pages

53.5 - 58.3 SANDY GRAVEL; 30%
vel, 45% sand, <5% silt; 10YR4/2
rk grayish brown; wet; poorly sorted;
gravels rounded to subrounded, sands
subangular; 95 % gquarizits and feldspar,
5 %doﬁcrs; slight 10 moderats reastion to
acid. :

Bouom of Boring MW-7A @ 58.3 1t
depth. :

BORING No. MW-TA

A-5
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U.S. ARMY site 1100-FM-1 Page 1 of 3 Pages
CORPS OF ENGINEERS . . . _ i oo
ATLA WALLA DISTRICT |Boring No. _MW-BA __ Desig. MW.8A  Diam.(Casingd inches”
; Co-srdinates il 377299 .6 E . 1947303 .7 i
TEST BORING FIELD LO . - -
Elevation Tep of Boring _3R6.2 M.S.L  Hammer Wt. Boring Started _MAY29]
Total Overburden Drilled 5R.4 Feet Hammer Drop '
Elevati £ Rock M.S.L  Casing Left Boring Conpleted MAY 997
ada e
levation Top o ng ¥ 40.5
Totai Rock Drilled 0.0 Feet Subsurface Water Data ¥ ‘Page

Elev. Bottom of Boring —_— 3262  M.S.L
—_ 608  Feet

% Boxes

Total Depth of Boring

Core Recovered . — No.

Diam. _—_ In.

Core Recovered .. Ft: .

Soil Samples — . No.

In. Diam. _

Soil Samples In. Dism. Ko.

Obs, Well

Drilled By:

Mfg. Des. britl:

Inspected By:

Classification By:

Classification By:

D. Rassman

E. Freeman_ (WHC)

SCALES [CORE/SAMPLE |BLOWS

£LEV. NO. DEPTH CORE

SYMBOL SIZE RANGE REC VY]

DEPTH

FTISAMPLING & CORING
OPERATIONS

e

CLASSIFICATION
OF MATERIALS

7 0.0 - 3.3 Neat cement

385

1 5—vQs 5.0 100 | 4.8 - 6.3 Sample W57

o
o0 o0

1
SHSNN

10— VQ5 100

—
-,
o

")
b}
th
1
SNSAMENIANN

3.3 - 18.65 Cement grout

9.8 - 12.9 Sampls W58

UL T8

Y

¥

B TN YA IR TR T YR Y T P Y S YT TN

&

f"t*r*tﬂﬁ

PO TN

1 0.0-4.0 S]I.TY SAND; medtum brown;

moderately well sorted; sli;

calcarious (reacts sl:jghﬂy to ac;d)
rounded to subrounded; 60% quartz, 40%
basalt; 90% sand 60% VFS gﬂ% F3,
10% MS), 10% si

| G5 basalt

4.6 -9.0 SANDY GRAVEL; 35% gravel
60% sand, 5% other; sgooriy sorted;
2.5Y6/2 light browm gray; strong
reaction to acid; dry; sand subrounded to
rounded, 60% MS 30% FS, 10% VFS;
wvel rounded 1o subrounded
Q% VFP-FP, 70% MP-CP, 20% VCP, P

2.0-11.0 GRAVELLY SAND; 2.5Y4/2
dark grayish brown; sirong reaction with
acid; slighily moist; 30% gravel, 70%
sand sand subrounded to Suban lar,

60% CS, 20% F3, 10% VFS, 70% basalt,
20% %crtz 10% other felstcs
basalt, 30% felsiess noorh: soﬂed
11.0- 12.0 SILTY CLAY

CONGLOMERATE"; not calcareous; _/"-
12.0- 20.0 GRAVELLY SAND
10YRS/1 gray, shghtlémo:st, sh%t!y -
reactive with acid; )

F3, subrounded to subangular,

%0% basalt, 10% others; gravels -
subrounded, 30% VCP, 40% CP, 20%

50% VCP, 40% CP, 5% MP, Sga;g, 70% /"
eld together by fines.
vel; ssnds - 30% VCS, 194 Cs, s0m
FP, 20% VEP, 0% basak, 20% others;

GENERAL REMARKS: -

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

W=** samples for physical analysis.

RBORING No,

MW-8A

A-7
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1100-EM-1

site . Boring No. _MW-8A  Desig. MW-8A_  Page 2 of 3 Pages
SCALES |CORE/SAMPLE |BLOWS ) w M
HO. DEpTHL’ ESE;.” SAMPLING & CORING E % CLASSIFICATION
ELEV.| DEPTH | (yupoy |SIZE RANGEREC'VY] QPERAII_QNS L, OF MATERIALS
- Tt . ) o . -"Z._ poorty sorted. .
VRO V] 5.0 | 154 | 50 |15.4-17.7 Sample W59 A g
370 N ¢ 77y ' ' 3
" A o
i - 5 _ ;
LA . d Lk
- 18.65 - 27.9 Bentonite - N
] crumbles - - 2
{ 207 5 20.0 - 43.0 SANDY GRAVEL: 1om411-
VR1 (A 8.0 %g% 60 * 120.2 -22.3 Sample W60 wai dark gray; moist: no reaction with acid;
_ | ¢ . o : el 30% gravel (85% basak, 15% quartzite;
365 9 e gk subrounded; 5 % large ¢cobbles, 5% small
¢ 771 cobbles, 50% VCP,20% CP, 10% MP,
' # ' ‘@] 10% FF), 20% sand (95% basak, 5%
| — g #e others; subrounded to subangular; 35% .
. _ ‘%] VCS, 33% CS, 20% MS, 10% F8); poorly
' | soried.
{ P TIVE 50 {250 | 60 ]25.0-27.5 Sample W61 ¥ Soil reacts strongly with 2cid @ 25 ft.
d 27.5 . _ i - .
360~ ¢ | B o
1
i - A 24
< =i
1 - 27.9-31.5 (1/4
inch)Bentonite pellets
] 30— VRE {150 {2981 75 |25.8-32.2 Sample We2 | § o -
323 . el :
%
_ 4
3559 f S
v 31.5 - 60.0 (20-40)Colorado . A
_ N g sand ‘
{ 35T[VES []50 [339 | 50 |34.9-37.6 Sample W63
' 378 353 - 55.6 0.010 inch,
a 1A continuous wound stainless
350 : A steel screen
1
. a2
] ¢ ju
Z) _u
4 o= iju
~VR7 |/ 35.0 | 40.8 | 70 |40.3-43.6 Sample W64 i :
345 f 43.6 P R
LA e
BORING No. _ MW-8A

A-8
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Site

1106-EM-1

Boring He.

_MW-=8A _ Desis.

MW-RA_

SCALES

ICORE/SAMPLE

BLOWS

ELEV.

DEPTH

syupor | S1ZE

NO. | DEPTH
RANGE (REC’ V|

PER FT
CORE

SAMPLING & CORING |
OPERATIONS

CLASSIFICATION
OF MATERIALS

NANN

5.0

&&
o

BSOS AN

30

50—

W66 8.0 495

50.8

SN

W67 8.0 (3515

NSNS

55—

5.0 1580
60.0

Vso

S

100

45.3 - 48.0 Sample W65

58.0 - 60.0 Sample W63

49.0 - 52.0 SAND; 10YR7/1 1
wel; weak reaction to acid; 90
5% basalt, 5%
MS; well sorte
subangular.

L gray;
quArtz
ranitics; 90% CS 10%
; subrounded to

52,0 - 5353 SANDY GRAVEL; 10YRS/1
light gray; strong reaction with agid;
slightly cemented; saturated; 70% eravels
(subroundcd 5% smail cobbles, 10%
VCP, 20% MP, 50% FP, 15% VFP 95%
itics, 3% ‘basail) 30% sand
isub unded to subangu %
ranitcs, 10% basalts 20% vcs, 20% CS,
% MS 10% ES, 10% VFS); poorly

Page 3 of 3 Pages

53.5 57 0 SAND; 10YR7/1 § ]fht gray;
wet; weak reaction to acid; 9

% basak, 3% granitios 90% CS. 6%
MS; well sorted; subrounded to
submgular

57.0 - 60.0 GRAVELLY SILTY SAND;
5Y35/2 olive gray; no reaction with acid,
20% gravel (40% andesitic, 60% granitic;
subrounded; 1% VCP, 20% CP, 50% MP,
20% FF, 9% VFP), 50% sand (10% MS,
40% FS 50% VFS), 30% silt; poorly

Bottom of Boring MW-84 @ 60.0 ft.

BORING Ma. MW-RA

A=9
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| CORPS OF ENGINEERS
| WALLA WALLA DISTRICT

U.S. ARMY

TEST BORNG E’I‘ELD LO Co-ordinates N

Site

1100-FM-1

Page 1 of 4 Pages

Boring No. _ MW-18  Desig. MW-IR  Diam.(Casing)8inch™

167795.9 £ 19475009

Elevatien Top of Boring 3997 M.S.L Hammer Wt. Boring Started JAN 17 91
Total Overburden Drilled £9.1 Feet Harmer Drop
. Boring Completed _JAN 2207
levation Top of Rock M.S.L Casing Left :
Elevation Top T 48.4 4
Total Rock Drilled 0.0 Feet Subsurface Water Data Page
Eley. Bottom of Boring 3306 M.S.L Obs. Wett
Total Depth of Boring §9.1 Feet brilled By: G. Thomas
Core Recovered % Boxes ___ No.  Mfg. Des. Dritl: :
Core Recovered . Fi: piam. —_ In. Inspected By: — K Singlston (WHC)
Soil Samples ___ In. Diam. —— ko, Classification By: .. X. Singleton (WHC)
Soil Samples ... _ In. Diam. ____ No. Classification By: i :
ALE SAMP BLOWS w M
SCALES C??H 2Al DI;ET ;PR FISAMPLING & CORING | E {£ CLASSIFICATION
- g CORE L
ELEV.| DEPTH SYMBOL SIZE RANGERECT VY OPERATIONS L OF MATERIALS
1 F1100 | 0.0 7 100 |0.0-2.8 Neat cement - = Feft] 0- 2.0 SAND; 2.5Y3/3 dark olive brown;
S 1.0 -| angular; well sorted; moist; no rezction
4 11 to acid; 98% sand (80% C3 & MS, 20%
X others; 80% quanz, 15% feldspar; 5%
B others); 2% silt.
] X 2.0 - 7.5 SILTY SANDY GRAVEL;
L 10‘;’%41‘2 c}?:k g‘;-:‘}irishl lg:hrglwn, poorly
] : il sorted; well gradead; sli maist to
T 2.8 - 20.3 Portland cernent ' MOist; stron g-rcaction 10 ac)i'd; 46%
! gravel (50% VCP, 15% CP, 15% large
- - cobbies, 10% MP & FP, 10% others; 90%
- L L basalt, 10% others; rounded; some caicits
@ coating); $3% sand (70% M3 & CS, 20%
3654 VS, 10% others; subangular 1o
3 - subrounded; 90% basalt, 10% others); 7%
2 100 | 30 ¢ 100 4l silt, non-plastic.
| % 5.0 '
!
- = 7.5 - 15.0 SANDY GRAVEL; 10YR472Z
- » dark grayish brown; poorly sorted; moist
X 1o slightly moist: strong reaction 1o acid;
i La 50% gravel (65% VCF, 20% CP, 15%
others; 90% basali, 10% others;
N » rounded); 47% sand (70%.CS & MS, 20%
B g VS, 10% others; subanguiar 10
350 1t . -S};brounded; 90% basalt, 10% others); 3%
- silt.
5 3 M]10.0 ] 105 | 100 &
- 1 115 ] 2
B F* & 13.1 ft - no reaction to acid
s
&
3851 - .
GENERAL REMARKS:

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

determination.

BORING Ho.

MW-18

A-11




Site

1100-EM-1__

qu‘ing No.

MW-18 pesig. MW-.18 = Page 2 of 4 Pages

SCALES

ICORE/SAMFPLE

BLOMS

ELEV.

DEPTH

NO.

SYMBOL SIZE

DEPTH
RANGE

CORE

bex FISAMPLING & CORING . | ¥
E
REC’ VY] L

OPERATIONS |

Hp X

CLASSIFICATION
OF MATERIALS

375-

I
4 A 10.0

1

15.1 .
16.1

100

5 10.0

AN

17.0
18.0

- 100

$:0

20—

8.0

SSS

BR
oo

700

3.0

NNN

28.0

100

30—

30

AVANAN

35.3
36.5

100

49~

3.0

NS

41.0
42.0

100

[ 1NN

TR

PN TR

20.3 - 35.5 Bentonite
crumbles

35.5 - 39.3 Bentonite pellets

3%.3 - 66.3 20-40 Colorade

sand

g g kg W g iy A g kg g kg iy W kgl Ly eI

15.0 - 16.5 SANDY GRAVEL: 10YR4/1
dark gray; pooriy sorted; no reaction to
acid; slightly most to moist; 55% sand

0% CS, 30% VCS, 25% MS, 15% other;
10% othas. smuiany 918 caraaog

er, AN, H vel (60

VCP, 20% CP, 10& VFP,EI%% og.hen;

5 % ba. 5% others): 3% silt.
16.5 - 21.5 GRAVELLY SAND:
10YR4/1 dark gray; slightly moist to
moist; ; 1y sorted; no reaction to acid;
73% sand (30% CS, 30% MS, 20% VCS,
20% others; 95 % subrounded to
subangulsr basajt, 5% angular to
sub: lar others); 25 % gravel (50%
YCP, 20% CP, 10% smalil cobbles, 20%
FP & VFP; 90% basilt, 10% others;
rounded to subrounded); 2% silt.

\

21.5 - 29.3 SANDY .GRAVEL; 10YR3/2
wvery dark grayish brown; poorly sorted;
slightly moist to moist; siight 10 no
reaction with acid; 55% sand (60% CS &
MS, 25% VCS, 15% others; 90% bassit,
10% others; subrounded to angular); 42%
gravel (50% VCP, 20% CP, 20% MP,

'?% others; 90% basalt, 10% others); 4%
sut.

@ 24.5 ft color change to 10YR4/2
-dark grayish brown.

20.8 -30.2 SAND; 10YR2/1 E
black;slightly meist to moist; well sorted;
no reaction 1o acid; 96 % sand (30% CS,
30% MS, 20% VCS, 20% other; 85%
basait, 15% other; subrounded to
b. lar; <2% oravel: <2% silt.
30.2 - 35.3 SANDY GRAVEL; 10YR4/2
dark grayish brown; . slightly moist to
moist; shight to no reaction with acid;
gsoorl{]soncd; 50% sand (60% CS & MS,
% VCS, 15% others: 90% basalt, 10%
others; subangular to subrounded); 46%
ravel (0% CP & MF, 30% others; 95% .
asalt, 5% others; rounded); 4% slit.

PR I R S I I T e

35.3-36.7 SLIGHTLY GRAVELLY
SAND; 10YR4/2 dark grayish brown;
strong reaction to acid; moist to slightly
moist; well sorted; 85% sand (30% MS,
30% CS, 30 % VCS, 10% other; 80%
basalt, 20% quartz and feldspar;
subrounded 1o angular); 10% gravel (MP
FP): 5% silt, non-plastic.

36.7 - 49.5 SANDY GRAVEL; 10YR4/2
dark grayish brown; slightly moist 1o
moist; siight to no reaction with acid;
oorly sorted; 51% gravel (0% CP &
© NCP, 20% MP, 10% others; rounded);
45% ‘sand (60% CS & MS, 25% VCS,
15% others; 90% basalt, 10 % others;
subrounded to angular); 4-3% sil,
non-plastic.

A-12
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Site

_1106-EM-1

Boring No. __MW-18 Desig. MW-18_ Page 3 of &4 Pages}

SCALES

ICCRE/SAMPLE

BLOWS

ELEV.

DEPTH

NO.

SIZE

SYMBOL

DEPTH
RANGE REC'VY|

PER FT
CORE

SAMPLING & CORING
OPERATIONS

IR RIGES

e

CLASSIFICATION
OF MATERIALS

lel

350

HI<

45—

10

o

3.0

47.0

100

60

it

8.0

€0.0
61.0

100

42.0 - 64.0 010" sloy,
continuous wound stainless
steei screen

66.3 - 69.1 borehole caved

i Hanford/Ringold formation contact @
C495 1

495 - 63.5 SILTY SANDY GRAVEL;

10YRS/3 grayish brown to brown;- ve
poorly sorted; no reaction to acid; 60
gravel (30% VCP, 20% CP, 20% small
cobbles, 20% MP, 10% others; 55%
quariz,. 35% basalt, 0% others; rounded
to subrounded); 34% sand (65% MS &
Cs, 20% VCS, 15% others; 85 % quartz,
15% others); 6% siit, non-piastic.

PR TP TE

63.5-69.1 SANDY GRAVEL; 10YR7/4
very pale brown; poorly sorted; no 1o
very weak reaction to acid; 60% sand
(60% MS, 20% CS, 20% others; 90%
quartz, 10% basalt; angular to
subangular); 33% %mel (30% VCP, 20%
small cobbles, 20% CF, 20% MP, 10%
others); <2% siit.

BORING No. _ MW-18

A-13



site 1100-EM-1 _ Boring No. _ MW-18  Desig. MW-I8  Page 4 of 4 Pages|’
BLOMS M _ i
SCALES (COREPAMPLE Gl TSAMPLING & CORING - ‘:E_’ A CLASSIFICATION
y CORE
ELEV. | DEPTH [y | SIZE RANGE [REC V1 OPERATIONS L OF MATERIALS
= = =
Botzom of Boring MW-]S_@ 69.1 fi.
A
‘,jnagt}
o
58
;;\'\.‘5‘::_‘&‘1:
m‘s
BORING No, __ MW-18

A-14




T.S. ARMY Site 1196-FEM-1 Page 1 of 3 Pages
CORPS OF ENGIN'EERS . X .
WALLA WALLA DISTRICT (Boring No. _ MW-19  pesig. MW-1%  0iam.(Casing)finch?
Lco-_ordinates' N 3731124 £ 1946073.6_
TEST BORING FIELD LOG . , :
Elevation Top of Boring =~ _ 84 6 M.S.L Hammer Wt. Boring Started __JUIN 891
Total Overburden Drilled: 5440 Feet Hammer Drop . _
' Boring Completed JIIN 1991
Elevation Top of Rock M.S.L Casing Left 83:1: ompleted
Total Rock Drilied .0 Feet subsurface Water Data Page
Elev. Bottom of Boring 330.3 M.S.L  Obs. Well
Total Depth of Boring 54.3 Feet Drilled By: — Garylydin
Core Recoverea % Boxes __.__ No. Mfg. Des. Drill:
Core Recovered ___ _ Ft: ____ Dism. ___ In. Inspected By: — X Singleton (WHC) .
Soil samples _____ In. Diam. — No. Classification 8y: K, Reynolds OWH)
Soil Samples ____ In. bBism. — No. Classification By: . RS Fdongton (WHCY
ALES ICORE/SAMPLE |BLOWS Hw M
SCALES & HfE sepralPERF1ISAMPLING & CORING E A CLASSIFICATION
* CORE - y -
ELEV. | DEPTH | o ISIZE | e loegs o OPERATIONS Ll OF MATERIALS
' 7 fefl 0.0-15.0 SLIGHTLY GRAVELLY
- H .SAND; 2.5YRT/1 light gray; dry, 5-10%
. gravel, predominantly sibangu
- X subrounded- 70% medium 10 coarsr- sand,
4 & subangular to subrounded, moderately
o sorted, unconsolidated, 0% Felsic, 30%
- - mafic; ~i0% fine 1o very fine sand; trace
] 1o 10% silt/clay. Interbedded
Ny - SLIGHTLY GRAVELLY SAND and
~ - GRAVELLYSANDtoadcpmofISO
’ feer.
380 ¥
Tl zaslgeo | 5.0 100 P
] 1% 7.0
- ¢ 5
] %
4 X
375-l "
o O Zm w0 [0 | 100 4
4 ¢ 12.0 3]
- %
1] !
] g ;
- ]
370 -'1 A
GENERAL REMARKS:

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

determination.

BORIRG No.

_MW-19

A-15




Site

1100-EM-1

Boring No.

Desig. MW.-19 _ Page 2 of 3 Pages

SCALES.

CORE/SAMPLE

ELEV.| DEPTH

NO.

SYMBOL

S1ZE

DEPTH

PER_FT]
RANGE REC’ VY]

BLOWS
CCRE

SAMPLING & CORING
OPERATIONS

e E

CLASSIFICATION
OF MATERIALS

- 360

355+

345

z27

OSSN S

8.0

150
17.5

100

20

NSNS S SIS

Be
oo

100

z29

P S NSNS

3.0

100

30

Z30

AN

3.0

100

20.0 Radiation sample

25.0 Radiation sample.

30.0 Radiation sample

Static Water Level on

BN SSNSNNY

3.0

370

100

6/11/91, 1600 hrs.
35.0 Radiation sample

| 40.0 Radiation sample

15.0 Radiation sample . -

anie

et H»E

- 15.0 - 28.0 SANDY GRAVEL; 45%

vel, 30% sand, 5% silt; 15% VCS, 15%
S, 10% MS, 5% FS, 5% VFS; SYR6/1
gray; dry; very poorly sorted; larger
particle sizes suprounded, smaller sizes
subanguiar; 95% basalt, 5% felsic;
smaller particles reactive 10 HCI, larger
sizes slightly reactive.

LS

28.0- 40.0 GRAVELLY SAND; 25%
ravel, 70% sand, 5% silt; 10% VCS, 10%
S, 40% MS, 5% FS, 5% VFS; 5Y8/3

pale yellow; slightly moist; moderately 10

poorly soried; larger particle sizes

subrounded, smarli-.r subanguiar; 80%"

felsic, 20% basalt, <2% mica; strong

reaction to HCIL. .

Hanford/Ringold formation contact @

28.0 ft depth.

GRAVELLY SAND; 35% gravel, 60%
sand, 3% silt; slightly higher moisture
than above, but otherwise consistant.

40.0 - 45.0 SANDY GRAVEL; 50%
vel (<2% cobbles), 45% sand, 5% silt;
0% VCS, 10% CS, 10% Ms, 10% F5,5%
VFS; 5Y6/2 light olive gray; wet; ve
oorly sorted; subrounded to subangular,
0% Telsic, 20% mafic, <2% mica;
maderate reaction to HCl.

BORING. No...

MW-1

9

A-16



Site

11060-EM-1

Boring No.

~MW-19 __ Dpesig.

MW-19

SCALES

[CORE/SAMPLE

SO SAMPLING & CORING

ELEV.

DEPTH

NO.
SYMBOL

SIZE

DEPTH

PER _FT
CORE

RSRE | OPERATIONS

RANGE

S«

CILASSIFICATION
OF MATERIALS

45.0 Radiation sample

50.0 Radiation sample

L] oo €

Pirrirradatann
crntacentnnn

i

45.0 - 50.0 GRAVELLY SAND; 25%
gravel, 70% sand, 5% silt; 5Y6/2 hight -
olive gg?r; wel; modemr.? sorted;
subrounded; 50% mafic, 50% felsic, <2%
mica; slightly reactive to HCI.

50,0 - 52.0 SLIGHTLY GRAVELLY
SILTY SAND; 10% gravel,75% sand,
15% silt; 10% VCS, 20% CS, 30% MS,
10% FS, 5% VFS; SY6/2 light oliveﬁ%rg;
wet; moderately sorted; subangular;
felsic, 40% mafic, <2% mica; moderate

*~reaction to HCI in fine grain sizes onlv. I

52.0-54.3 SILT; 3% VFS, 93% siliy
I0YRSE/3 very pale brown; moist;
moderately plaste; very weil sorted;
>98% feisic, 2% mica, <2% mafic;
non-reactive to HCL; some small sand
pockets from 52.0 10 33.0 /. )

Botom of Boring MW-12 @ 54.0 fi.

BORING Ho.

MW-19

A-17

Page 3 of 3 Pages'
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BORING No.

Depths provided in feet beneath existing ground surface; elevations in feet above mean sea
level. All sample numbers prefixed by B0G-. All samples collected for soil moisture content

U.S. ARMY Site 1100-EM-1 Page 1 of 3 Pages
CORPS OF ENGINEERS . - '
ALLA WALLA DISTRICT i{Boring No.  _ MW-20  Desig. .MW-28_ - Diam.(Casing)&inch™
- : Co-ordinates N 375956.3 : 19461154
TEST BORING FIELD 1L.O
Elevation Top of Boring aR3s M.S.L  Hammer Wt, Boring Started _JIIN49]
Total Overburden Drilled 677 Feet Hammer Drop
. Boring Completed_ JIIN 791
Elevation Top of Rock M.5.L Casing Left
ek _ Y358
Total Rock Drilled e DO Feer subsurface Water Data X Page
Elev. Bottom of Boring 3158 M.S.L  Obs. Well
Total Depth of Boring 677 Feet prilled By: Tim Gifford
Core Recovered % Boxes _.__ No. Mfg. Des. brill: ~Walker Neer
Core Recovered Ft: .Diam. —_ In. Inspected By:
Soil Samples In. biam. —— No. - Classification By: G RB._Gonld (WHC)
Soil Samples In. Diam. — Mo, Clagsification By: .
ALE /SAMPLE {BLOWS W
S Pt HISAMPLING & CORING | & |2 CLASSIFICATION
N CORE:
ELEV. | DEPTH | (ooor |ST2E |ooas lREc sy OPERATIONS Ll OF MATERIALS
0.0 - 2.5 Neat cerhent o] 0.0 - 5.5 SAND; 10YR5/4; moist; no
7 _ reaction w/10% HCI 60% quartz and
others, 40% basalt; very fine to medium B
] .grained; angular o rounded; no apparent
4 sorting.
1 2.5 - 17.4 Cement slurry
380+
T —
1 ZIs vl ag T 5¢ 5.5-6.0 GRAVELLY SILT; 10YR4/4
~ zigklen L 52 yellowish brown; moist; lenses of —
| 5.3 ‘calcareous material in soil; silt 50%,
6.1 gravel 30%, sand 20%; rounded to well
— rounded; strong reaction to 10% HCI; -
Z17 30 t 70 quartz and others 50%, basalt 50%; sand -
7 73 ery fine to medium, angular to
n ‘ ubrounded: non-plastic.
6.0 - 43.0 SILTY SANDY GRAVEL;
3754 10YR6E/3 pale brown; dry; 40% gravel,
anguiar to well rounded, basait 40%,
e quartz and cthers 60%; 50% sand -
N anguiar to subrounded, basalt 45 %,
quariz and others 55%, very fine 1o very
10 Z18-4.30 0% coarse; 10% silt; strong reaction with —
.| 10.1 HCl. :
Soil in sample BOOZIZ @ 9.75 ft was
- pulverized from the drive barrelling -
process. Moismrs retention may be
T skewed as 2 result. Formation is believed
to be continuous with &bove.
- Basalt bouider at 11.0 &, B
3704 |
- - Basalt boulder st 14.0 ft. "
GENERAL REMARKS:

—MW-20

A-19



Site JI00-EM-1___ Boring No. _MW-20 _ Desig. MW-20.. Page 2 of 3 Pages
SCALES 1CORE/SAMPLE |BLOWS R
* COR : - )
ELEV. | DEPTH | cyugor. | 72 |Ranae jREC VY OPERATIONS OF MATERIALS
719 b I A > e
] : 153
- Color change at 17.0 i to 10YR4/2;
| : mmst, gravel size decreasing; ox:dauan
. 117.4-208 Benmmls ns apparent; basalt 70%, quanz and
- crumbles 3:‘5
365
20 Z20. e 0 200
7 203 : : .
- : 20.3 - 20.9 3/8" Bentonite
4 ’ geﬂets )
20.9 - 64.6 2040 & 8-12
- ‘ | Colorado Sand -
. 360
wfF ' |
- 4 24.1-45.1 010 in. slot
K ) continuous wound stainfess
25 stecl screen
Z21 i Ra 150 .
147 4 253
Py |
i ' -~ { ™ Color change 10 10YR5/2; Ei STty
3554 increased amounts of Iguar:z and others; ,
- moderate reaction to HCl; poorly sorted;
L' . Hanford/Ringold formation conizct at
| 28.0 feet based on gravel mmr.-.mlogy
e Bl
30 zr 4 ea 1300
et ‘ . 303
3 1
o |
350+
35 223 71 30 1 35.0
9 353
T - 35.3 f. Static Water Level on
4 5JUN 91
345~
401 —
- ’/I/
BORING No. M ﬂ—z_ﬂ -

A-20



Boring No. _ MW-20 ~  Desig. MW-20_ Page 3 of 3 pages

J| remr

CLASSIFICATION
OF MATERIALS

Site 1100-EM-1
BLOWS] ., - ;
SCALES CORB/SAMPLE Pi% FrISAMPLING & CORING
- CORE
ELEV.| DEPTH | oyuper | ST2E | pancE REC OPERATIONS
340+
45—
335
50—
330
55—
325+
60—
i
320-
Boring caved below 64.6 ft.
65~ depthg
] 724 i 8.0 | 66.5
v &§7.7
%

TH- X

1o coarse; some {ine cobbles noted
moderat:lgasomd: wet; angular to
rounded; basait 25%, quartz and others

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

g 25 % moderate resenion to 10% HCL

44.5 - 53,0 SANDY GRAVEL; 5Y6/2
light olive gray; wet; 55% gravel,
subrou to well rounded, very fine to
very coarse pebbles, basalt 45%, quarz
and others 55%; 45% sand, angular to
subrounded, basait 40%, quanz and
others 60%; soil ﬁooriy sorted; no
reaction to 10% HCL

Possible lense of sand from 46.5 10 47.0
ft; same lithology as 43.0 to 44.5 ft; very
well rounded larger gravels; very
micaceous soil.

53.0 - 55.0 SAND; 5Y5/2 olive gray;
saturated; very fine 10 medium sand;
angular 1o subrovnded; basalt 25%,.
quartz and others 75 %; well sorted; weak
reaction 1o 10% HCI,

55.0 - 60.0 SANDY GRAVEL; 50% sand,
wery fine 1o very coarse, basali 40%,

"| quartz and others 60%, angular to

¥ _subrounded; 50 %dgravel, very fine to

5 coarse pebbles and small cobbles, basalt
45%, quartz and others 55%, subrounded
10 well rounded; poorly soned;

saturated; weak rezction to 10% HCL. -

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

Sand lense observed at 59.0 fi; very
fine to medium grained.

60.0 - 4.8 GRAVEL; 10YRS/4;
saturated; well sorted; Ye? fine 10 very
coarse pebbles; less than 3% sand; some
small cobbies noted; lacger grains of
graveil are very well rounded; basalt 25%,
quartz and others 75%.

Thin sand Jenses noted at ~62.0 /.

- Silty lenses observed at 64.7 £

£4.8 - 66.0 SILTY SANDY GRAVEL;
5Y512 olive gray; moist; 10YR6/8
discoloration noted as clasts; 50% sand,
very fine 1o medium gramcd, angular to
subrounded, basalt 50%, guartz and :
others 50%; 35% gravel, very fine 10
coarse pebbles, subrounded 10 well
unded, 15% silt, slightly cohesive;
coriy soried; no reaction o 10% HCL -

66.0 - 67.7 SILT; 10YR7/] with lenses of
10YR7/4; moist; Jow plasticity; no
ction 10 10% HCL

Bottom of MW-20 @ 67.7 fi.

BORING No. MW-20

A-21
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1.8, ARMY Site Page 1 of 5 Pages
H CORPS OF ENGINEERS _ ,
'WALLA WALLA DISTRICT |(Boring No. _MW21 _ pesig. MW:21  Diam.(CasingiQinch"
TEST BORING FIELD LG oiretes N — 36— & —1odsdm s
x
Elevation Top of Boring 379.8 M.S.L Boring Started _MAY 3391
Total Overburden Drilled 98.5 ‘Feet Hammer Drop _
Boring Completed_ JITI. 1 91
Elevation Top of Rock M.S.L ¥ 30 : ompte :
Total Rock Dritled ' 0.8 Feot Subsurface Water Data ¥ Page
Elev. Bottom of Boring 281.0 H.S.L
Total Depth of Boring 98.5 Feet Dave Rossnan
Core Recovered % Boxes ____ No. Mfg. Des. Dritt: _Wellmaster
Core Recovered _—_.. Ft: . Diam. _—_. In. Inspected By: — K Singleton (WHC)____
Soil Samples ___ __ In. Diam. — No. Classification By: _LA__McBanﬁ(("FN'PW'\
Soilt Ssamples . ___ In. Diam. — Ko, Classification By:
ALE RE/SAMPLE | BLONS w M
SCALES (cOf LE L OTISAMPLING & CORING | £ |4 CLASSIFICATION
3 . CORE L
ELEV.|{ DEPTH | unr | ST28 | paice iREc ot OPERATIONS L |y OF MATERIALS
0.0 - 2.0 Neat cement Tk ?E? YR;%I% sm;gh 11300% medium satﬁd;
& Y TOWN; moist; We
| __ sorted; sug;.: iar; 75% basait, 25%
" quartzite, feldspars, and others; reaction
E H to acid strong.
17 2.0 - 20.0 Pordand cement 5
7 ¥ 3.0- 5.0 SANDY GRAVEL; 60%
b N medium sand, 40% gravel; 10YRS/3
N B brown; poorly sored; sand suban%llar,
gravels subrounded; 80% basalt, 20%
375 ~ ‘others; reaction to acid strong; moist.
5 X 5.0- 12.0 GRAVELLY SAND; 75%
4 YZ7 :; 8.0 g_g 100 " medium sand, 23 % gravel, <2% silt
) B (coating gravels); 16:!R5!3 brown;
s /J  poorly sorted; sand subangular, gravels
4 » subrounded 1o rounded; $0% basalt, 20%
o others; reaction to acid strong; moist.
- BRI N Sand % increase @ 6.5 A0 85%,
4 4 b p% micor calcite coating on gravels.
3704 ‘
10 - A
YZ8{] 8.0 [10.0 | 100 .
1 ’ [/ 11.0 -
4 .i
- 12.0 - 13,0 SANDY GRAVEL; 80%
R wvel, 18% fine to coarse sand, <2% silt;
OYR3/1 very dark gray; moist very
- poorly sorted; gravels subanguiar to
- subrounded, sands angular to
7 subangular; 85 % basalt, 15% guartzits,
| feldsper and others; reaction 1o acid
: ] su-on%
365 - [ 50% gravel, 50% fine 1o coarse sand;
. YZBLA 8.0 | 145 | 50 10YR4/T dark gray; moist pooriy sonied;
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 determination.

BORING No. MW-21

“A-23
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Site 1700-EM-1 Soring No. __ MW.21  Desig. MW:2]  Page 2 of 5 Pages
SCALES ICORE/SAMPLE |BLOWS . o
o, DEPTH PE%E';T SAMPLING & CORING CLASSIFICATION
ELEV.| DEPTH | cyuny 1STZE |0 nae lREC, vy OPERATIONS OF MATERIALS
i 5 17.8, ' angularity as sbove; 85% basalt, 15%
/] SR others; sitrong reaction to agid. L
_ ¢ . .
4 % -
- A L
i //ﬂ :
i 12.0 - 37.5.SILTY SANDY GRAVEL; S
i 50% zravel, 45% fine to medium sand, :
Smt; IOY'RISIS gamwn; moist; poord
_ sorted; grasvels subanguiar to rounded, _
Z00 ;’ 8.0 %?? 75_ sands subangular to angutar; 70% basalt,
160 ¢ . 30% quartzite, feldspar and others;
i : reaction to acid strong.
20— g 20.0-30.5 (8-20)Bersonit Reaction to acid @ 30.0 & slight. =
; “ crumbles 40% gravel, 35% sand, 25% sil; ‘
— moderately sorted; non-plastic. -
' 40% eravel, 35% sand, 5% silt;
701 50 1230 55 + 10YRS2 grayish brown; poorly sorted. =
3554 ¢ T} 2633 ' . '
25— % I N
11
- % o i
i tad
bk
- 12 R
i bl
] 12 L
Nk b
-t .b‘ !
350~ b : IO% éravel,_sifl;% ‘medium sangag% siiit; A
4 k3 ish brown; wet; moderately -
30— z02 11 :8'0- %gg 160 7 sored; m%‘gmn, 60% quartzite: and |
% - 51l others; reaction to acid slight. = ‘
T. 30.5 - 80.5 Pure Gold =i, |
- Bentonite grout : =i .
’ :-—4. 75% quartzite and others, 25% basalt. ‘
i = 1.. :
| =T~ Hanford fn/Ringold fm contact based |
=i-|| on mineralogy change in gravels. :
’ B =] B
345 = .,'
35— 218 -
. =13 ;
. =
> _ Sie ‘
i Zina| 37.5 - 54.0 SANDY GRAVEL; 50% %
Sieal sravel, 50% fine 1o coarse sand; JOYRS/3 }
. ={“%| brown; wet; poorly sorted; fnve_.ls 5
= ; rounded to subangular, sands angular io '
b =, subangular; 80% quartzite and others,
] —-w} 20% basalt; reaction to-acid slight. L
s :
340+ =ftal - 30% gravel, 70% sand; 10YRS/3
40— o brown. - ) =
- —_— "?‘ . ‘ '
= ¥ b
_ = /'/
o —:- \

BORING No. _ MW.21
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S A .

site 1180-EM-1 Baring No. _ MW-21 Desig. MW-21 _ Page 3 of 5 Pages
' M
BLOWS
SCALES CORE/SAMPLE ot SAMPLING & CORING Al CLASSIFICATION
* CORE
ELEV. | DEPTH | (oo |S12E |panee lREC v OPERATIONS L OF MATERIALS
¥
] e
- -
A A
.
335 .
45— 45% gravel, 55% sand.
-y
7 55% gravel, 43% sand, <2% silt
—
330+
50— 70% gravel, 28% sand, <2% silt.
— -
L% -
Yy R
i 1 25 52.0- 77.1 ASH; 100% minuis #200 sieve;
= 5 53;8;;1_ wl_xit:l; moist; ve 5""95“ ‘Eoncd;
B 2 rity indetermninate; silica
& 325 - assumed; no reaction to acid.
. 55—
Fey ' E Isolated stringers of fine sand and very
: isolated, rounded fine gravels @
s 7 56.0-57.0 ft, Stringers 1/8 inch
" - maximum thickness with no preferred
o - orientation. _
g - Minor fine sand and silt stringers to
4 1/32 inch thickness @ 57.0-58.0 ft,
: isolated 1/32 inch diameter pebbles
R B ;] -within stringers. :
T 1 :
P 320 5
- 60— .‘-‘
d =
. ) Medium to fine sand and silt stringers
- Be] to 1/16 inch thickness @ 61.0-61.5
J o
i =
i
A o
_ =
| =
| | =
_ : Bottom of 10-inch diameter }1
315+ _ casing. 8-inch casing beyond. }',‘._,‘j
65— =y
4 et
=
§ =
) 253 10YR7/2 light grey; color has been
A 51 very gradually darkening from the top of
s the ash deposit.
T E 10YR6/2 light brownish gray.
1 %] Ash appears to be saturated althou
22 _no free water noted. When squeeczegdh
BORING No. MW-2
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Site

1100-EM-1_

Boring Ho. MW-21 besig. MW-21 Page 4 -of 5 Pages

SCALES

ICORE/SAMPLE

BLOWS

74

ELEV.

DEPTH

KO,
SYMECOL

DEPTH

SizE RANGE

LRt VI
CORE"
REC VY]

FIISAMPLING & CORING

OPERATIONS

W
E
L
L

‘CLASSIFICATION
OF MATERJALS

3104

305

300

295+

290

285

75—

80—

85—

90—

MR ANRARA A AN

80.5 - 31.2 40-100 Colorado
sand

81.2- 98.5 2040 Colorado
sand

83.5 - 98.5 .010" slot, stainless
steel continsous wound sereen

EENNGERERANORNS AN —

UL LML

S N K R R R A LN SRS

color noticably lightens then darkens
again when pressure is released.

Color change in material becoming
more dramatic with inereasing depih.

. Moisture content appears to be
increasing; core consistancy is
decraasing.

. Ash has a jello~[ike consistancy when
it is removed from the core barre].

71.1-71.5 SILT; 90% silt and ash, 10%

so;éed; sands angular; no resction to
cid. :

-\:m sand; 2.5Y7/4 pale yeliow; wet; well

77.5 - 80.5 SILT; 100% siit; 2.5Y5/3
light olive brown; moist; no reaction to
acid; hard consistancy; non-plastic.

2.5Y7/3 pale yeliow; moderately
sor:edi; beginning to see isolated rounded
VEi5.

80.5 - 84.5 SILTY GRAVEL; 35%
gravel, 10% sand, 35% silt; color - jade
green {pot on Munsell color chart);
moist;very poorly sorted; gravels
rounded 10 subrounded, sands
subangular; gravels 95% quartzite
feldspars and others, 5% basait; sands
micaceous; no reaction to acid; material |
has an oily appearance; cors has small
inclusions of charcoal zppeanng’
substance.

60% gravel, 20% sand, 20% silt; very
poorly sorted; jade green; wet; gravels
rounded to subangular.

84.5 - 85.5 SILTY SANDY GRAVEL,;
60% gravel, 30% sand, 10% silt; jade

(1 green; wet; very poorly sorted; gravels

rounded to subangular, sands
subangular; 95% quartzite and others,
5% basalt; no reaction to acid; color
intensity varying irreguiarly, .

- 85.2 1 silt is oceurring in-pockets;
olor remaining jade green; sand color
ow 5Y4/2 olive gray.

H
|
H
H

edium sand; 5Y4/2 olive gray; well
rted; subangular; no reaction to acid.

185.5 - 86.0 SAND; <2% gravel, 98%

36.0 - 98.5 SILTY SANDY GRAVEL;

1~ 70% gravel, 20% sand, 10% silt; color

dark green (not in Munsell charts); wet;
poorly sorted; gravels rounded to
subangular, sands subangular to angular;
no reaction to acid; very similar to
84.5-85.5 except darker in color.
. 5Y4/2 olive gray, greentint less
intense.

Green tint returning.

55% gravel,. 33% sand, 10% silt; dark
green with pockets of jade green; wet;
poorly sorted;greener colot s¢ems

concentrated in weller zones having less

sand and more gravel.

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

5Y4/2 olive g'ray; estimate green color
is from Fe reduction within the confined
aquifer.

KL I

BORING. No. MW_-Z

1
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Site 1100-FEM-1 Boring No. __ MW-21_  pesig. MW-21  Page 5 of 5 Pages

M
A O e FSAMPLING & CORING | ¥ |4 CLASSIFICATION
* CORE
ELEV. | DEPTH | oypeey {S1ZE |pance REC VY1 OPERATIONS AR OF MATERIALS
' EEE

r]

AR

‘Bottom of Boring MW-21 @ 98.5 &.

e
=
sE

b
-

&
wf

Pty

BORIKRG Mo, MW-21
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U.S. ARMY site 1100-EM-1 Page 1 of 3 Pages 1
m CORPS OF ENGINEERS _ _ -
'WALLA WALLA DISTRICT i{Boring No. ~ _ MW-=22 _  Desig. MW-22_  Ddiam. (Casing8 inches”
LN ¥
Etevation Top of Boring L3RS M.S5.L Hammer Wt. _____ = Boring Started _MAY 3191
Totat overburden Dritled ‘ #3.0 Feet Hammer Drop
o i Boring Completed JIIN A9} .
Elevation Top of Rock H.S.L Casing Left
¥ 37.4
Total Rock Drilled 00 Feet Subsurface Water Data X Page
Elev. Bottom of Boring 321 ¥.5.L obs. Well
Total Depth of Boring 83.0 Feet Driiled By: —  Garylydin
Core Recovered % ' Boxes ____ No. Mfg. Des. Drill:
Core Recovered ... Ft: Dism. —. In. Inspected By: — K Singleton (VHT)
‘soil Samples .. . .In. Diam. .. — No, ~ Classification By: ___K..Sing]latnn_ﬂmf.l.____
Soil Samples _____ In. Diam. __ ¥e. Classification By: ___R.S. Edrington (WHC)
S IC SAMPLE |SLOWS w M
SCALES CORE/S DEE%m_ FISAMPLING & CORING | £ 12 CLASSIFICATION
T ler7 | CORE
ELEV. | DEPTH | (o 1SIZE ] o lRec vy OPERATIONS Ly OF MATERIALS
‘iﬁﬁ ] N 0.0~ 1.0 Neat cement "1 =¥ 0.0-2.0 GRAVELLY SAND; 2.5Y4/4
: -l olive brown; 82% sand, 15% gravel, 3%
13 __ ) o silt; dry at the surface, moist with ; -
7 1.0-19.0 Portiand cement * goorlv sorted; sands - 0% MS, 20% C5,
i . P 0% others, angujar to subangular;
¥ -l gravels - 80% MPF, 20% others, rounded;
R -1 ) reaction to acid none at surface, weak =
" AN with incressing depth; 85% quartz, 15% [
14 X asalt. ' -
Jd - ’ g 2.0 .1.5-1;1?: SAND;{thAVElL;;; %.%Yifld -
s, A rown; gravel, sand,
’ﬁ&, .- gé?% silt; poorly soried;moist; moderate
- [ to strong reaction (o acid; sands - 80% b
> ‘ o L] M8 & G 20% othery subrounded o
: - ¥ subangular; gravels -
P 204 ) 8.0 43 | 100 - 10% MP, 20% others, rounded; 75-83 % |
P 3804 2 EOY basalt, 15-25% others: occasional small
X cobbles; increase in VES and silt at 7 fi.
o . 5 ~
&l '
L . T i 7.0~ 13.5 SANDY GRAVEL; 2.5Y512 B
X yish brown; 54% sand, 40% gravel,
W ) - g% silt; poorly sorted; slightly moist;
E - ) moderate 1o strong reaction to acid; -
o X sands - 70% MS & Cs, 10% VFS, 20%
% l others, subangular to subrounded;
] o1 gravels -.60% MP, 20% FP, 20% others, L
y Z05 30 { 9.0 | 100 * rounded; 85% basalt, 15% others, i
. ; 10.0 : ARNE .
3754 10 1 RN -
#
“ n ' r
| el 135 20,0 SANDY GRAVEL; 25742 -
-y o f41:) TOWN, sorted; —
7 ‘] ] slightly g'xoist to moisg;ogoyderate I
% [af¥3  strong reaction to acid; 66% sand, 25%
_ _ 2 180 gravel, 7% sih: sands - 20% VCS. 15%
GENERAL REMARKS: _ ' _
All depths are in feet below the existing land surface; elevations are in feet above mean sea
- level. All sammple numbers prefixed with B9-. All samples collected for soil moisture content
determination. . ! '
BORING No. ﬁ{”&-zz
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Site

1100-EM-1

Boring No. MW.22 Desig. MW-22 Page 2 of 3 Pages |

SCALES

CORE/SAMPLE

ELEV.| DEPTH

NO.
SYMBOL

SIZE

DEPTH
RANGE

BLOWS
PER FT
CORE

REC VY

SAMPLING & CORING
OPERATIONS

CLASSIFICATION
OF MATERIALS

360+

355+

350+

HleT
LS|

345+

Z06 ¥
]
]

2.0

15.0

16.:0_..

100

z07

8.0

100

20 708

1 NS AR

8.0

190

Z0o9

SN

3.0

100

30—

19.0 - 24.4 (3-20)Bentonite
cmmbles

24.4-27.0 (112
inch)Bcnm_ni_u pellets

27.0-60.0 (10-40)Colorado
sand

30.0 - 50.4 0.010 siot,
continuous wound stainless
steel screen

Z10

RN

8.0

31.0

100

35 Z11

N

8.0

100

40--—

A SN TR SR O

CS, 15% MS, 10% VFS, subrounded;
graveis - 20% CP & VCP, 5% others, '
rounded; 95 % basalt, 5% others;
occasional small cobble,

16.5 - 16.9 1t highly cemented layer;

strong reaction 1o acid; [ithified; some
iron oxide staining.

20.0-21.2.SANDY GRAVEL; 2.5Y3/2
very dark grayish brown; poorly sorted;
very moist; sirong reaction to acid; 60%
ravel, 37% sand; <3% silt;sgra =ls -
0% VFP, 20% FP & MP, 15% CP, 5%
others, subrounded to rounded; sands -
20% VC8, 10% CS, 7% others, -
subrounded; 95% basalt, 5% others.
21.2 - 26.5 SANDY GRAVEL; 2.5Y4/2 -
dark grayish brown; poorly sorted; moist;
moderate reaction to acid; 55% sand,
40% %ravel. <5% silt; sands - 20% VCS,
15% C8, 15% Ms, 10% VFS,
subrounded; gravels - 20% VCP & CP,
10% MP-VFP, 10% others; rounded;
95% basali, 5% -others.

26.6 - 33.0 SANDY GRAVEL; 2.5Y5/2
erayish brown; poocly sorted; moist;
moderate 10 strong reaction to acid; 43%

& sand, 50% gravel, <5% silt; sands-15%
- VCS, 15% C8, 15% others, subrounded
to subangular; gravels - 20% CP, 15%
others, rounded; 80% basait, 20% quartz
and feldspars. -

© 33.0 - 36.5 SILTY SANDY GRAVEL;
2.5Y4/3 olive brown%poorly sorted;
moist; 55% sand, 36 vel, 9% silt;
sands - 20%CS, 15% MS-FS, 10% VCS,
1 10% VFES, suban%ular to angular: gravels
-20% MP-CP, 11 % FP, 5% others,
rounded; 9% non-plastic silt; 60-70%
basalt, 30-40% quartz and feldspar.

36.5 - 39.0 SILTY SANDY GRAVEL::
2.5Y4/3 olive brown; poorly sorted;
moist; strong to moderater reaction 10
acid; 40% sand, 50% gravel, 10% silt;
sands - 20% MS to C8§, 10% VCS, 10%
others, angular 1o subrounded; gravels -
30% VCP to 'CP, 10% MP 10 VFP, 10%
.} others, rounded; 70% quariz and

=\ feldspar, 30% others, 10% non-plastic

e silt, <2% mica.

/1

39.0-42.5 SANDY GRAVEL;
2.5YR6/2-2.5Y5/3 light brownish gray
to light olive brown; wet; pooriy sorfed;
well graded; no reaction o acid; 50%
sapd, 47% %ravel, 3% silt; sands - 30%
MS-Es, 10

& o angular to suban}gular, ravels - 30%
oy MP, 10% VFP-FP. 7% others, rounded;

2.

VCS, 3% others, <2% mica,

"BORING No. MW-Q
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site 1100-EM-1 goring No. _ MW-22  Desig. MW-22  Page 3 of 3 Pages

SCALES (CORE/SAMPLE B |SAMPLING & CORING

CORE
ELEV. | DEPTH | cvyonr | STZ8 {panae REC T QOPERATIONS

CLASSIFICATION
- OF MATERIALS

| e €
O

90% quartz, 10% others;

42.5 - 438.0 SILTY SANDY GRAVEL;
50%‘Frnvel, 40% sand, 10% siit: sands -
5% VCS, 15% CS, 15% MS, 5% FS-VFS, -
15% mafic, 30% felsic; gravels- 30%
mafic, 70% felsic, 5% mica; 2.5Y5/2
grayish brown; wet; well rounded to
subrounded; moderately sorted; slight
reaction 1o acid.

48.0- 51.5 SANDY GRAVEL: 30%
vel, 65% sand, 5% sils 10% VCS, 25%
, 15% MS, 10% FS, 5% VFS; 85%
feisic, 15% mafic; 2.5Y5/2 grayish brown;
wet; well rounded to subrounded; . o
mqgeramly sorted; slight reaction to
acid.

i .
5§1.5 - 53.0 SANDY GRAVEL; 45%
vel, 50% sand, 5% silt; 5% FP, 40%

EP, 5% VCS, 25% CS, 10% MS, 5% FS,
5% VFS; 2.5Y5/3 ght olive brown; wet;
85% felsic, 15% malic; gravels
subrounded, sands subangular; pooriy
sorned; slight reaction 1o acid. .

L i

o
Wk d -

pe

Hin

58.0 - 61,1 SILT; ash-like; 95% silt, 5%
i VES to MS; <2% mica; 2.5Y7/3 dark
s n ] il ggle yellow; very well sorted; tuffaceocus
S h : , 15% mafics; no reaction w acid.

P ] o
o 325~ 60 : 60.0-63.0 Hole caved

Ok 61.1 - 63.0 ASH; 50% sikt, <10% VFS;
3] 7.5YR3/] white; wet; very well sorted;
iy 712 ,/ 50 520 1300 ﬁ non-reactive with acid.
g 63.0 Fg

Bottom of Boring MW-22 @ 63.0 .

BORING No. MW-22
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HOLE NO.
HTW DRILLING LOG TRENCH #1
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR sueer 1
CENPW - WESTINGHOUSE—~HANFORD CO., or- 2
3.PROJECT : 4. LOCATION . '
1100—EM—1 OPERABLE UNIT HORN RAPIDS LANDFILL
5.NAME CFDRILLER - 6. MANUFACTURER’S DESIGNATION OF DRILL '
C.LARSON/M. FOSS CASE #780 BACKHOE / FMC BACKHOE
7.SIZESAND TYPESOF | SAMPLED WITH SPOON FROM 8. HOLE LOCATION o
DRIELING aNp samPLiNG |  BACKHOE BUCKET N374,282.98, £1,944,459.,57
EQUIPMENT 9. SURFACE ELEVATION
NfA
10. DATE STARTED 11. DATE COMPLETED
SEPT 1991 22 0CT 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 OFHOLE 17. OTHER WATER LEVEL MEASUREMENTS
11.0 FEET N/A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
: 0 0 N/A :
20. SAMPLES FOR CHEMICAL VOC METALS fm OTHER COTHER. | 21. TGTAL CORE RECOVERY
ANALYSIS SCREENING
' 2 0 4 N/A
22. DISPOSTTION OF HOLE- BACKFILLED |MONITOR.WELL _ OTHER 23, INSPECTOR
22 OCT 1991 V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
. FIELD GEOTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION CF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
() i) NUMBER NUMEER NUME .
a b ] d € f z
——{0-11FEET
——[SANDY GRAVEL: sand 43%, gravel 52%,
——1{ silt 5%; I0YR 6/2, light brownish gray, poorly
"——| sorted; sands'subanguiar, gravels rounded 1o
1 ——=1 subrounded; 55% felsic, 45% mafic; no
=-~=—1! reaction to acid,
—=—1 0.5—11{feet: Abundant stainless steel lathe -
——1! shavings, piping, cable, tires, and coke
— bottles.
2 ——— 2feet: paint can and paint residue. Paint can and paint
_— residue drammed.
3 - HRI0101 Screening — negative
4 .
—_ Chemical sample
5 e
6 ——- . HRLO102 Screening — negative
' PROJFECT ) HOLE NO.
FORM * :
MRX rungs 55 1100-EM—1 HORN RAPIDS LANDFILL TRENCH #1
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HOLENO.

HTW DR;LL[NG LOG TRENCH #1
PROFECT- -~ g " |INSPECTOR . ... SHEET 2 o
1100-EM—1 O.U. — HORN RAPIDS LANDFiLL ' V M JOHNSON {Jd. A MCBANE OF 2 '5\
FIELD GEOTECH | ANALYTIGAL | e
ELEV. DEFTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
() (ft) L NUMBER NUMEBER NUMBER .
a [ d [ £ £
6 ———SOIL,asabove. HRLOl(m - |Screening — negative
—=—1 6~10feeu: T:res, one rusted drum wuh no : ' ‘
~—| visible contents; labelled “certified”. h
7 -1 7feet: Cloth, rags, coffee can, fiberglas
——! insulation. '
8 ——-
- 8 5 feet: Solidified paint residue, OVM Paint residue drumme:
—=1" reading of 262ppm, suspcct asbestos, - o S
9 —=—=— scrapmetal HRI10103 Screening ~ negative |
—— Ché;nimi sample
10 ———
- P
11 - HRL0104 Screening - negaﬁve}

~ = | Approx. 320 cubic yards excavated.
~ = | Approx. Landfili Composition:

soill —90%
debris — 10%

. L
E !

FORM

MRK Nz 55-2

PROJECT

1100-EM—1 HORN RAPIDS LANDFILL
A-36
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HOLENO.

HTW DRILLING LOG TRENCH #3A
1. COMPANY NAME 2. DRILLING suﬁcbﬁmcroa SHEET 1
CENPW WESTINGHOUSE HANFORD CO. OF 3
3. PROFECT 4. LOCATION
11100-EM—1 QPERABLE UNIT 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. HOLELOCATION
DRILLING AND saMPLiNGg | BACKHOE BUCKET N374,095.74, E1,944,557.45
EQUIPMENT 9. SURFACE ELEVATION
N/A
10. DATE STARTED 11. DATE COMPLETED
23 0CT 1991 24 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
N/A N/A
14, TOTAL DEFTH OF HOLE '117. OTHER WATER LEVEL MEASUREMENTS
21.0FEET N/A
18. GEOTECHNICAL SAMPLES | DISTURBED | UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXBS
0 0 N
20. SAMFLESTOR CH:EMECAL vOC METALS -~ /ﬁ'IHER OTHER - _OTHER 21 TOTAL CORE RECOVERY
ANALYSIS SCREENING ASBESTOS UNEKNOWNS
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. DEFTH DESCRIPTION OF MATERIALS ' SCREENING SAMPLE SAMFLE REMARKS
(ft) [¢:3] . . ) . NUMEBER NUMBER NUMBER .
b c d & i : 4
——;0—-13FEET
——1{ SANDY GRAVEL: sand 40%, gravel 55%,
——| silt <5%; 10YR 4/2, light gray; dry; poorly
~==—| sorted; sands subangular to angular, gravels
1 --—— rounded to subanguiar; 60% basalt, 40%
~—| gquartzite, feldspars and others; reaction to
——! acid — slight 1o none.
——| L5 feet: layer of stainless steel lathe shavings,
—— slopes downward approx. 5 degrees toward
2 ~——=—  thewest
3 ——— 3-—5feet: accumulation of tires, Inner tubes, | HRL3AD1 Screening — negative
- and misc. automotive debris including Muiflers/tailpipe
— mufflers and lengths of tail pipe. possible GPR targets.
4 ———
5 ——= HRL3A02 Screening — negative
——1{ 5.5 feet: Empty 5—gallon paint can; 0.0 ppm )
~=——| . with OVM screening | Chemical sample -
6 ———
PROJECT. HOLE NO,
FORM :
MRK sy 55 1100—EM—1 HORNRAPIDS LANDFILL TRENCH #3A
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HTW DRILLING LOG

HOLENG.

TRENCH #3A
PROJECT lNSPH:‘TOR SHEET 2 o
1100—-EM—1 0.U. — HORN RAFP IDS LANDFILL J A MCBANE oF .3
FIELD GEOTECH © | ANALYITCAL | . -~ - N
ELEV. DEPTH "DESCRIPTION OF MAERIALS SCREENING - SAMFPLE " SAMPLE REMARKS —
(&) #® _ - NUMBER NUMBER NUMBER '
a b . - c d e f £
6 ~——— 6feect: Encountered white crystaline ~ g
—=—| . material partially wrapped in plastxc bag,
=1 sample obtained. '
7 === 7feet:Flat lying &ﬁgmeni of sheet metal, Sheet metal possibie
—=—| approx. 1/16 inch thick and 4 feet long by GPR target.
==| 3feet wlde
8 ~--= ‘8~10feet: Abundant tires and inner tubes, HRL3A03 White crystaﬁne materi:
- HRL3A04 Screening — negative
9 ——-
10 ——~ 10feet: Another bag of white crystaling HRL3A05 - Purple stained soil
- material.. Substance enclosed in a plastic HRL3A06 Asbestos sample
—=—1 lined paper bag. Pocket of bright purple : .
- statned soil. Suspect asbestos. Chemical sample e
- . S
11 ——— 11-13feet: veryscattered stamlcss sr.eel Tathe N
- shavings.
12 —-—-
18 —=——13 - 21FEET HRL3A07 Screening — negative
—— | SAND; 100% med to coarse sand; 10YR7/1 | = '
—=1 light gray; moist; very well sorted; angular to
——| subangular; 90% quartzite and feldspar, 10%
=—=| mica; no reaction to acid.
14 ——- _
= =1 No debris below 13 feet depih.
15 ———
16 ~—— HRL3A08 Screening — negativ-
PROJECT HOLE NUMBER L
FORM
55-2 TRENCH #3A :

MRXK russ

|1100~EM—1 HORN RAPIDS LANDFILL

A-38.




FOLE NO.

A-39

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 GF MATERIALS SCREENING SAMPLE SAMPLE ) REMARKS
{0 () NUMBER NUMBER NUMBER
a b c d [ I ¥ _
16 ==~ SOIL, asabove — no debris. HRE3A08 Screening — negative
17 ———
18 ———
i 19 ——- HRL3A09 Asbestos sample
0 _
e -
P 20 ——-
- -
i --
21 ——
& -
y —— | Approx. 108 cubic yards excavated:
o — — | Approx. Landfill Composition:
_ ——i s0ll -—-97%
- ——— debris — 3%
g -
PROJECT HOLE NUMBER
FORM
MRK ninze 55-2 1100~EM~1 HORN RAPIDS LANDFILL TRENCH #3A
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HOLENO.
HTW DRILLING LOG TRENCH #3B
1. COMPANY NAME 2 DRILLING SUBCONTRACTOR sueeT- 1
CENPW ' WESTENGHOUSE HANFORD CO. o OF 2 -
3.PROJECT ) 4.1LOCATION ' ' -
1100—EM—1 OPERABLE UNIT HORN RAPIDS LANDFELL
5.NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
C. LARSON/M.FOSS _ ' CASE 780/FMC BACKHOE #HO—17—5669
<. SIZES AND TYPES OF SAMPLED WITH SPOON FROM 2. HOLE LOCATION
DRILLING AND samPLING | BACKHOE BUCKET N374,005.74, E1,944,546.81
EQUIPMENT 9. SURFACE ELEVATION
' N/A
10. DATE STARTED 11. DATE COMPLETED
: _ . 18 SEPT 1991 23 OCT 1991
12. OVERBURDEN THICKINESS 15. DEPTH GROUNDWATER B*TCOUNTERED '
N/A N/A
13. DEPTH DRILLED INTO ROCK 16. DEFTH TO WATER/ELAPSED TIME AFTER DRILLING
N/A N/A
14. TOTAL DEPTH CF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
8.0 FEET N/A
18. GROTECHNICAL SAMPLES DISTURBED INDISTURBED | 19, TOTAL NUMEER OF CORE BOXES
0 0 N/A
20. SAMPLES FOR CHEMICAL VoCc METALS /m . OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS SCREENING | ASBESTOS | ' :
- 3 0 2 1 NA %
22 DISPOSITION OFHOLE BACKFILLED | MONITOR. WELL OTHER 23. INSPECTOR
i
W 23 OCT 1991 V. M. JOHNSON, WHC ! J. A. MCBANE, CENPW
o ' FIELD GEOTECH | ANALYITCAL
b ELEV. DEPTH DESCRIFTION OF MATERIALS SCREENING SAMPLE - SAMPLE REMARKS
(i) ® NUMEBER NUMBER NUMBER |-
_ ﬂ"”’,",}?f a b ¢ S od 3 ] f r
——{0-8FEET
g — — | SANDY GRAVEL: sand 52%, gravel 4495,
——| siit 4%; 10YR 472, light gray; dry; poorlyto
L ——1| very poorly sorted; sands subangular, gravels
st ¥ ———= rounded to subrounded; 60% mafic, 40%
o) —=—t felsic; no reaction o acid. Scattered boulders
—=—1 3feet max. diameter.
e =
o 2 —=—— 2-3feet: Accumulation of tires and inner
e L —— tubes,
3 ——— 3-4feet: Accumulation of stainless steel lathel HRL3BO1 Screening — negative
_— shavings and building flashing. Sheetrock
——1{  still attached to flashing in piaces.
4 ——=
=-=—1 4.5 feet: Unlabeled, rusted 5 gallon paint can.
——1| No contents observed. 0.0 ppm with OVM.
5 ——— 5-6feet: Accumulation of tires and inner
_— tubes.
—— HRL3B0O2 . Screening — negative
6 ——-— HRL3B03 Asbestos sample
: |'PROJECT HOLENO.
FORM-~ :
MRX munss 55 1100—EM—1 HORN RAPIDS LANDFILL TRENCH #3B




HQLENO.
HTW DRILLING LOG TRENCH #3B
PROJECT ' INSPECTOR SHEET . 2.
1100—EM—1 0.U. - HORN RAPIDS LANDFiI.L V M JOHNSON/J A. MCBANE oOF 2 .
“FIELD GEOTECH - | ANALYITCAL ‘
" ELEV. DEPTH DESCRI_P’I'ION or MATERm i SCREENING SAMFLE . SAMPLE REMARKS
) ) : NUMBER NUMBER NUMBER
‘a b - d e f z
6 ———SOILas abovc, debris amount and character' | HRL3B02 Screening — negative |
——|[_ asabove. HR13B03 Asbestos sample ‘
- Appears that GPR ret
. — caused by metal flas]
7 ——- and ssshavings.
- Chemical sample
- Duplicate
S Split
8 —-—
= | Approx. 19 cubic yards excavated. . s — stainless stee
——} Approx. Landfill Composmon
—=| soil -97%
—~=—= debris ~ 3%
- -
— "
PROJECT HOLE NUMBER .
FORM : : : . o :
55-2 1100-EM—-1 HORN RAPIDS LANDFILL TRENCH #3B

MRK s
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HOLENO.
HTW DRILLING LOG TRENCH #4/5
1. COMPANY NAME: 2 DRILLING SUBCONTRACTOR suEeT 1
CENPW WESTINGHOUSE-HANFORD CO op 2
3.PROIECT 4, LOCATION
1100—EM—1 OPERABLE UNIT HORN RAPIDS LANDFILL
5.NAME OFDRILLER = 6. MANUFACTURER'S DESIGNATICN OF DRILL
C. LARSON . ' FMC BACKHOE #HO-—17-—-5669
7.SIZES AND TYPES OF SAMPLED WITH SFOON FROM & HOLE LGCATION '
DRILLINGAND saMPLING | BACKHOE BUCKET N374,068.00, E1,044, 459,57
EQUIPMENT 9. SURFACE ELEVATICN
10. DATE STARTED 11 DATE COMPLETED
: 25 OCT 1991 25 QCT 1991
12. OVERBURDEN THICKNESS 15. DEFPTH GROUNDWATER ENCOUNTERED
N/A NfA
13. DEPTH DRILLED INTO ROCX 1 16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING
N/A N/A
14. TOTAL DEPTH OF HCLE 17. OTHER WATER LEVEL MEASUREMENTS
12.0 FEET N/A
18. GECTECHNICAL SAMFLES DISTUREED UNDISTURBED j 19. TOTAL NUMBER OF CORE BOXES
0 0 N/A
20. SAMPLES FOR CHEMICAL vOC METALS /OTHER QOTHER OTHER 21. TOTAL CORE RECOVERY
| ANALYSIS - SCREENING
2 0 2. _ NA %
| 22 DISPOSITION OF HOLE SACKEELED |MONIOEWEL _oiiR 1% INSPECTOR
[58 25 OCT 1991 J A. MCBANE, CENPW
FIELD GEOTECH | ANALYITCAL |
ety ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
! () (&) NUMBER NUMBER NUMBER
. a b c 3 e . i I )
ok ——|0—0.5FEET
e, ——{ SILTY SANDY GRAVEL; 60% gravel, 35%
o —=—| sand (fine to med), 5% silt; 10YR 7/3 very
£ - | pale brown; dry; very poorly sorted; gravels
: 1 ——— rounded 10 subrounded, sands angular; 65%
o "~ =——| basait, 35% others; no reaction 1o acid.
A ——{0.5-12 FEET '
— —=—| SANDY GRAVEL; 55% gravel, 45% sand
—=—| (med tocoarse), <3% silt; 10YR 6/1 gray, dry]
f 2 —-—— poorlysorted; gravels rounded to subrounded,|
R == sands angular to subangular; 70% basalt, 30%
bRy . ——1 others; no reaction to acid; rare cobbles and
=——| boulders to 14 inch max. diameter.
3 —— HR14/501 Screening — negative
4 ——-— Nodebris observed above 5 feet depth.
5 —=— S5feet: 3~1/2footlong wooden 4x4 embedded
- in a concrete mass.
| 6  ——— 6feet: Tires, tail pipe, 12 in. dia. gear wheel Possible GPR targcls.J
L PROJECT HOLENO.
FORM-
MRK rungy 55 1100~EM-—-1 HORN RAP[DS LANDFILL TRENCH #4/5
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HTW DRILLING LOG TRENCH #4/5
PROJECT . o . |INSPECTOR - = .° ' SHEET 2 ‘
1100—EM—1 O.U. — HORN RAPIDS LANDFILL: . |J. A. MCBANE . oF 2
' R T T FELD GEOTECH | ANALYTICAL
ELEV. DEFTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS ™
() (&) o S NUMBER NUMBER NUMBER :
a b . e - d [ f z :
6§ =« §feet: Tires, tail pipe, 12 in. dia. gear wheel. . Possible GPR targets..
=—=—| SOIL as above.
7 HRLA/S02 Screening — negative:
8 ——- 8feet: Tires (5 or 6), long picces (5—6 feet) Possible GPR T.arge!s.;
——i offlat lying metal building flashing. !
9 ——- . 9 feet: Large piece of sheet metal (4x4 feet) Possible GPR target. '
—=—| exposed in castern wall. Approx. 1/32 in. :
—=—1{ thick. Flat lying relative to ground surface.
10 =—=—— 10feet: Rotted timbers in trench sidewalls.”
—=1 Little observed in trench floor.
11 ——— 11feet: Rotted timbers, metal flashing strips,
— fiberglas insulation, sireet drain grate,
—=t copperwire pieces. 1
-- { Chemical sample . |
12 —-—-
~—{ Approx. 90 cubic yards excavated.
= — | Approx. Landfill Composition:
—=—1! sof —99.5%
=== debris ~ 0.5%
PROJECT HOLE NUMBER L
FORM Co - ' . e
55--2 1100-EM-1 HORN RAPIDS LANDFILL TRENCH #4/5



HOLENO.

HTW DRILLING LOG TRENCH #6
1. COMPANY NAME ' 2. DRILLING SUBCCNTRACTOR suEET 1
CENPW WESTINGHOUSE-HANFORD CO. OF 2
3. PROTECT 4. LOCATION :
1100~EM~1 OPERABLE UNIT HORBN 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 saMPLInGe | BACKHOE BUCKET N374,006.38, E1,944.448.94
EQUIPMENT 9, SURFACE ELEVATION
N/A
10.DATE STARTED 11.DATE COMPLETED
: 28 OCT 1991 30 OCT 1991
12 OVERBURDEN THICKNESS 15.DEPTH GROL‘NDWATER ENCOUNTERED
N/A N/A .
13, DEPTH DRILLED INTQ ROCK 14. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING
N/A N/A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER" LEVE..M'EASU'RE\&ENTS
6.5 FEET N/A
18. GEOTECHNICAL SAMPLES DISTURBED UNDIS’I'URBED 19. TOTAL NUMBER OF CORE BOXES
0 0  [NA
ammn] 20, SAMPLES FOR CHEMICAL vOC METALS / OTHER OTHER OTHER | 21. TOTAL CORE RECOVERY"
ANALYSIS ' SCREENING
Pl 0 0 0 N/A %
22, DISPOSITICN OFHOLE BACKFILLED | MONITOR. WELY! OTHER 23. INSPECTOR
5L : '
30 OCT 1991 J. A. MCBANE, CENPW .
gl - _ FIELD GEOTECH | ANALYITCAL
ELEV. DEFTH DESCRIFTION OF MATERIALS SCREENING. SAMPLE -SAMPLE REMARKS
_ (E) ) NUMBER NUMBER | NUMBER .
ol a b e d | e f x
_ ——10-6.5FEET
e ——|SANDY GRAVEL; gravel 65%, sand (med to
3 —=—1 coarse) 35%, silt <2%; 10YR 6/1 gray; dry;
—=—| poorly sorted; gravels rounded to
g 1 ——— subrounded, sands angular to subangular;
e ——| 70% basalt, 30% others; no reaction 1o acid.
m ——| 1.5feet: Sheet of 1/8 in. rubber approx. 3x4 ft.
- ——| .-misc. #8 rebar lengths, fragments of 1/4—1/2
?%1 —=1| in. dia. steel cable, metal flashing,
2 —-——  plasterboard, and wood. Screening sample
i ——| 2 feet: Flat lying piece of approx. 1/16 in. thick| - Possible GPR target.
—=—{ by2footsquare sheet metal. Flat lying
—=—1 relative to the ground surface.
. J—_—
4 ——— 4-—6.5feet; Wood debris mixéd with rufuse
-~ previously described.
- Screening sample
5§ -——4 Asbestos sample
- Chemical sample
6 ——— 6feet: Scattered tires.
- PROJECT HOLENO.
FORM : '
MRK sunse 55 11 00—-EM—1 HOHN RAPIDS LANDF]LL TRENCH #6
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HTW DRILLING LOG

HOLE NO.
TRENCH #6

PROJECT

INSPECTOR

SHEET 2
OF

2

1100-EM—1 O.U. — HORN RAPIDS LANDFILL  {J. A MCBANE

DEPTH
‘ '(:')

ELEV.
()
a

DESCRIPTION OF MATERJALS -

<

GEOTECH
SAMFLE
NUMEER

ANALYITCAL
SAMPFLE .
NUMEER

I3

SOIL as above, debris as above.

4 6.5 feet: Suspect asbeétos, medical waste.

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 pla.stic IV bag

* were uncovered. . All sampies collected were

- placed within an ice chest and reburied in
the trench. ' - o

- Sample obtained and
subsequently reburied.

~ Chemical sample was
reburied and sample
number wasteused for
next trench.

Approx. 20 cubic yards.excavated.

Approx. Landfiil Composition:
soil’ - 95% :
debris — 5%

o

FORM
JUN 89.

PROIECT

1100—EM—1 HORN RAPIDS LANDFILL

A-46
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HOLE NC.
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 6. MANUFACTURER'S DESIGNATION OF DRILL
C. LARSON /M. FOSS CASE #780 BACKHOE / FMC BACKHOE
7.SIZES AND TYPES OF SAMPLED WITH SFOON FROM 2. 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
N/A N/A
13. DEFTH 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 |[NJA . ' :
S SAMPLES FOR GHEMICAL VOC METALS lomﬁn —_OTHER OTHER | 21. TOTAL CORE RECOVERY
ANALYSIS ' SCREENING
i 1 0 3 - NA %
T 22, DISPOSITION OF HOLE BACKFILLED [-MONITOR. WELL) OTHER 23. INSPECTOR
. 17 OCT 19¢1 V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
Bt FIELD “GECTECH | ANALYITCAL
ELEV. DEFTH DESCRIFTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
o () ) NUMEER NUMBER NUMEER
a b £ d [ f £
s ——|0-6FEET
——| SANDY GRAVEL: send 52%, gravel 43%,
Tl —=—1 silt 5%; 10YR 6/2 light brownish gi'ay, dry;
—~~—1 poorlyto very poorly sorted; sand subangular,
q‘fhg’; i -~ == gravel subrounded to rounded; 60% mafics,
——1 40% felsics {gravel}; no reaction to acid.
} ——| Debris consists of intermixed glass botties,
bRl ——|  black tile, metal fiashing strips, plasterboard
o 2 ——— fragments, roofing paper, crushed culverts, HRLG701 Screening — negative
T —=—1 rebar, and rotien building timbers. Crushed culverts and
—— flashing strips likely
- GPR targets.
3 ——— SOILand debris uniform throughout HRLO7(2 Screening ~ negative
—— excavation.
4 ——-
- Chemical sample
5 ——- HRLO703 1 Screening — negative
— — Approx. 50 cubic yards excavated.
— =i Approx. Landfill Composition:
——] seil - 85%
——| debris — 15%
6 —
. PROJECT HOLENO.
FORM
MRK runss 65 | 1100—-EM—1 HORN RAFIDS LANDFILL TRENCH #7
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HOLE NO.
HTW DRILLING LOG . - TRENGH #8
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR sHEer 1
CENPW WESTINGHOUSE—HANFORD CO. OF 1
3. PROJECT 4.1.OCATICN
1100-EM—1 OPERABLE UNIT 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. HOLELOCATION '
DRILLING AND saMrLING | BACKHOE BUCKET N374,127.66, E1,944,223.40
EQUIPMENT 9. SURFACE ELEVATION
N/A
10.DATE STARTED 11. DATE COMPLETED
130 QCT 1981 30 OCT 1991
12. OVERBURDEN THICKNESS 15. DEFTH GROUNDWATER ENCOUNTERED
N/A N/A
13. DEPTH DRILLED INT® ROCK 16. DEFTH TO WATER/ELAFSED 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
0 o] N
20, SAMFLES FOR CHEMICAL vol METALS /)g'H-IER OTHER. OTHER 21 TOTAL CORE RECOVERY
ANALYSIS : SCREENING | ASBESTOS o
1 0 1 1 N/A %
22, DISPOSITION OF HOLE BACKFILLED | MONITOR. WELL QTHER [ 23. INSPECTOR
30 OCT 1991 J. A. MCBANE, CENPW
. FIELD GEDTECH | ANALYITCAL
ELEV. DEFTH DESCRIFPTION OF MATERIALS - SCREENING SAMPLE SAMPLE REMAEKS
(ft) (fr) NUMEER NUMBER NUMBER
a b [ d e f 5
——|0-SFEET
——1SANDY GRAVEL: sand 30%, gravel 65%,
——| silt <5%; 10YR 7/1 light gray; dry; poorly
— =1 sorted; sand angular to subangular, gravel
1 ——-— subrounded to rounded; 602 basalt,
—=—1i 40% others; no reaction to acid.
2 ——— Nodebris above 3 feet depth.
3 ——- 3feet: Asingle tire and misc. rotten wood
—=—| debris.
- HRLO3%1 Screening —negative
- HRI1.0802 Asbestos sample
4 ——— 4-5feet: picces of electrical wire, short
- lengths of 1/4 in. dia. steel cabie.
_— Chemical sample
——t 5feer: Sheet metal (1/16"x2’x3"), suspect heet metal possible .
- asbestos, sponge fragments, copper rod. GPR target.
5 —-
——} Approx. 5 cubic yards excavated.
—— | Approx. Land{ill Composition:
——! soil - 98%
6 -——— debris — 2%
. PROJECT _ HOLE NO.
FORM
MRK nmes 55 1100—EM—1 HORBN RAPIDS LANDFILL, TRENCH #8
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HOLENQ.

HTW DRILLING LOG TRENCH #11
1. COMPANY NAME 2.DRILLING suncbmmcrox suzer 1
CENPW WESTINGHOUSE—-HANFORD COQ. oF - 1
3. PROJECT 4.LOCATION
1100—EM—1 OPERABLE UNIT HORN RAPIDS LANDFILL

5.NAME OF DRILLER

C. LARSON

6 MANUFACTURER’S DESIGNATION OF DRILL
CASE 780 BACKHOE #HO-—-62—-5531

7. SIZES AND TYFES OF SAMPLED WITH SPOON FROM 8. HOLE LOCATION
DRILLING AND saMpPLENG | BACKHOE BUCKET N374,985.11, E1,944,689.36
EQUIPMENT ' ' 9. SURFACE EL.EVATION
N/A
‘10.DATE STARTED 11.DATE COMFPLETED
_ 20 SEPT 1991 20 SEPT 1991
12 OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED -
N/A N/A
13. DEFTHDRILLED INTG ROCK 16. DEPTH TO WATER/ELAPSED TIME AFTER DRILIING
N/A N/A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS
5.0 FEET N/A
13, GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED | 19. TOTAL NUMBER OF CORE BOXES
0 0 N/A
20, SAMPLES FOR CHEMICAL YocC METALS /O'H-IE.R ‘OTHER OTHER 21. TOTAL CORE RECOVERY
ANALYSIS ' :
1 ___ N/A %
22, DISPOSIIION OF HOLE BACKFILLED [ MONITOR WELL] _OTHER 23. INSFECTOR
20 SEPT 91 V. M. JOHNSON, WHC
FIELD GEGTECH ANALYITCAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(£ () NUMBER NUMEBER NUMBER
a B [ d ] i z
—=10=-5FEET
——| SANDY GRAVEL: sand 54%, gravel 40%,
—=-i silt 6%; 10YR 6/2 light brownish gray; dry,
—«| moderately to poorly sorted; gravel
1 ——— subrounded to rounded; 70% mafics, 30%
-—| -felsics; no reaction to acid.
=1 0-2.5feet: debris consists of coke bottles,
— - large amount of wood, cigarette butts, 3~ft.
2 ——— pocketoflight gray to black ash, wire, plastic|
—=—{ bags,and minor amountscfmetal '
——| 2.5-5feet: Large amount of metal, wood,
= —{ rebar, and fragments of asphalt.
- -
4
5 —
— —: Approx. 30 cubic yards excavated.
6 ——
PROJECT HOLENO.
FORM
MRK e 55 1100-EM—1 HORN RAPIDS LANDFiLL
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1.0  Groundwater Levels and Potentiometric Surface Contours

Figures B-1 through B-19 show the observed groundwater levels, as measured at the
wells shown, and the approximate potentiometric surfaces for three time periods in 1990 and
for March 1991 through June 1992. The three pericds in 1990 were used in the modeling
analysis and represent the high, average, and low water table conditions. January 1990 to
February 1991 monthly potentiometric surface maps are found in the "Interim Groundwater

Data Summary Report"(WHC by Golder Associates, 1991). Well data is found in Table 2-6,
the HEIS data base, and in SPC and 300 Area reports.

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

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

1991: :
March 21
April 24
May 28
June 17
July 26
August 16
September 26
October 25
November 25
December 16

1992:

January 13
February 13
March ?
Aprit 27
May 27
June 22

Figure B-20 shows the water table surface near the North Richland well field after -

extended drawdown. This was the worst historical case of pumping without recharge found
for the well field.

B-1
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Reference
Document

Precip {emfyr)  max

Precipitation
Range (cem/yr)
min

AT

TABLE B-1: LITERATURE SURVEY COMPILATION {1 of 2)

Vadose Zone

Water % Retoined Annual Kv {cm/facc)
by Capilarity Infiltestlon (inches/yr) Annual Evapotranapirstion (inches) Bulk Sampls
max tnin max min Fan Lake Potential Actual high low

Kv (cm/nec)
< 2mm size

high low

i2

Average
" Max

r‘u Min
o Std Dev

TJo 1 o5egq
I-d Siqe],

ARH-2983
Oct 1974

PNLSI77
September 1984

BNWL-1712
1973

PNL-7215
Ianuary 1990

PNL-5377
March 1985

DOE/RL 89-14

June 1990

16.00 28.00
16.00 28.00
16.00 28.00
0.00 0.00

8.00
8.00
8.00
0.00

4.19 0.49
4,50 1.97
KR ) 0.00
0.23 0.85

1. Soil Moisture Tronsport in Arid Sitc Vadoss Zanes

2. Arid Site Water Balance: Evapotranapiration Modeling and Mesasurements

3. A Study of Soil-Water Pomﬁal and Temperatisrs in Hanford Soils

4, .Natuml Groundwater Recharge and Water Ba!a:;ce at the Hanford Site

5. Moisture and 'r;mm: Variations i Umwmpd soii.rsea;me Near the Hanford Wye Barricade

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

L9-T6-TI/A0d
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TABLE B-1: UITERATURE SURVEY COMPILATION (2 of 2)

17. RUFS Work Plan for the 300-FF-1 Operable Unit, Hanford Site, Richland Wuth

DOR/RL 88-31
June 1900

8. Fhase I RI Report for the Hanford Site 1100-EM-} Operablc Unit
DOR/RL 90-18
Augiat 1950

9. Geology and (round Water Chamcieristics of the Hanford Reservation of the US Atomic Energy Commission, Weashington
USGS Professional Paper 787 :
1972

10. ' Geology snd Hydrology of the Hanford Siter A Standardized Toxt for use in WHC Documents and Reports
. 15 February 1991

11, Groundwater Quality and Flow Characterdstics in the Vicinity of Exxon Nuctear Company, Inc. Fuel Fabrication Facility, Richland Washington
JUB-82-86 .
© October 1982

12,  Geology and Hydmlojy of the 300 Aren and Vicinity, Hanford Site, South-Central Washington
WHC-EP-0500 :
October 1991

L9-T6-TH/H0d
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Reference
Document

Seepage
" Dischaige
To Columbia
River (cfincc)

fnd
ARy

82 7
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Table B-2: LITERATURE SURVEY COMPILATION - SHEET Wl (1 of 2)

Transmissivity (eq R/day) .
Hanford fin, RingoM fm. ~ (sq fid) {flow velocity {ft/

low  high  low

Unconfined Aquifer

Hanford Ringold
Effective Effective
Porcalty  Porosity.

Hydrwlic Conductivity (R/d)
Alang Flow Perpendicutar
' Path To Flow Path  Average

Hydraulic Conductivity (f/d}
Hanford fin. Ringold fm.
low high low high

Q0 *eesrsrnark {() 000,00 *Fesreaies

12

Average
Min
Max .

Std Dey

G Ardkekrnix

0.003 5000
10,000 1,000,000

610,000 3,050,000

4.008404 2.00E+05 LOOE+04 1.00E+06
4.00H+04 2.00E+05 LOOE+04  1,00E+06
4,00E+04 2.008+05 1.00B+04 1.00B+06

0.00E+-00

0.00E+00 0.00E+00 0.00E+4-00

Stomgs
Coefficient
Hanford fm.

6,03E+03 2.78E+04 1.25E+-02 4.81E4-03
1.0DE+02 1.00E+03 3.00E-03 5.00E+00
1.10E+04 5.00E4+04 6.10E4-02 L.OOE+04
[3.02E+03 2.25E4-04 2.43E+02 4.35E+03

Slug Test
Hydmulic Conductivity (ft/d}
Hanford fin. Ringold fm,

Pump Test
Jow

3.00

140.00 0,20 113.00

Hydrsulic Conductivity (ft/d)
Richland Well P

icld

Average
Min
Max

Std Dev

L9-T6-Ta/HOA
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Table B-2: LITERATURE SURVEY COMPILATION - SHEET Il (2 6f 2)

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

2. Arid Sits Waier Balance: Evapotmnspmuon Modoli.ug and Measurements
PNL-5177
" September 1984 -

3. A Study of Soit-Water Potentist snd Temporature i Hanford Soils
BNWL-1712

. 1973

|4, Netursl Groundwater Recharge and Water Balance at the Hanford Site

PNL-7215
Tanunry 1990

15. Moisture and: Texturai Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricads

PNL-5377
March 1985

6. * RI/FS Work Plas for the 3WW-5 Opersble Unit, Hanford Site, Richland Washington
POE/RL 89-14
Iune 1990

7. RI/BS Work Plan for the 300-FF-1 Operblo Umt, Hanfold Site, Rlchland Wulsington
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, Geology and Ground Water Characteristios of the Hunford Reservation of the US Atomic Encrgy Commission, Washington
USGS Professionsl Paper 717 .
1972

10. Geology and Hydrology of the Hanford Site: A Standacdized Toxt for use in WHC Documents and Reporta
| £ Febmary 1991

11. Gmm:dwater Quality and Flow Clmachedniu in the Vicinity of Exxon Nuclelr Company, Ino, Fuel Fabrlcntion Fnodrly. Rlchlmd Wuhmglon '

JUB-82-86
"Qotober 1982

12. Geology and Hydrology of the 300 Atea and Vicinity. Hanford Site, South Central Washington
WHC-EP-0500

Octaber 1991
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Table B-3: LITERATURE SURVEY COMPILATION - SHEET Il (1 of 2)

M1 Silt Aquitard

Vertical Hydraulic

" Conductivity
Reference (B/day)
Document high low

Average
Min
Max
Std Dev
1. Soil Moisture Transpott in Arid Site Vadose Zones
ARH-2983
QOct 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. Natiral Groundwater Recharge and Water Balance at the Hanford Site
PNL-7215 :
January 1990

L9-76-Td/A0a
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Table B-3: LITERATURE SURVEY COMPILATION - SHEET il {2 of 2)

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade
PNL-5377 :
March_1_985

6. RI/FS Work Planfor the 300-FF-5 Operable Unit, Hanford Site, Richland Washington
DOE/RL 89-14
June 1990

7. RI/FS Work Plan for the 300-FE-1 Operable Unit, Hanford Site, Richland Washington
DOE/RL 88-31 '
June 1990

8. Phase I RE Report for the Hanford Site 1100-EM-1 Operable Unit
DOE/RL 90-18
: Augugt 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Weshington
- USGS Profesmona! Papcr 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 tho 300 Area and Vicinity, Hanford Site, South-Central Weshington
" WHC-EP-0500
October 1991 :

L9-T6-TI/H0A
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Reference
Document

Transmissivity
Ringold fm, {sq ft/day)

Conductivity (ft/day)

low

Confined Aquifer

Hydraulic

high

12

Average
Min
Max

Std Dev

vera

Storage
Coefficient

high

Table B-4: LITERATURE SURVEY COMPILATIOI_\I - SHEET IV (1 of 2)

1.00E+00
1.00E-01

1.00E+02
1,00E+00

ARH-2983
Oct 1974

PNL-5177
September 1984

BNWL-1712
1973

1. Soil Moisture Transport in Arid Site Vadose Zones

2.65E+00

3.00B-01
5.00E-+00
2.35E+00

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements

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

1.67E-01
2.00E-04
1.00E+00
4.50E-01

31.37E+01

5.00E-02
1.00E+02
4,69E401

5.96E-02
2.00E-04
2.00E-01
B.188-02

L9-T6-TI/H0d
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Table B-4: LITERATURE SURVEY COMPILATION - SHEET IV (2 of 2)

4, Natueal 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

1. RIIFS Work Plan for the SGO-FF-I Operable Umt Hanford Slte Richland Washington

DOE/RL 88-31
: June !990

‘18. Phase l Rl Report for the Hanford Site 1100-EM-1 Operable Umt

DOE/RL 90-18
August 1990

9. Geology and Ground Water Characteﬂstlcs of the Hanford Reservation of the US Atomnc Energy Commission, Washington
USGS Professional Paper 717 '
1972

10. Geology and Hydrology of the Henford S:te A Standardized Text for usein 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 Sitc, South-Central Washington
WHC-EP-0500 '
October 1991
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Reference
Document

12

Average
Min
Max

Std Dev

Table B-5:
M3 Silt
Hydraulic Head Difference
Basalt vs. Soil Aquifers Hydraulic
(feet) Conductivity
low high (cm/sec)

Specific
Yield

2.51E01
2.08E-01
2.45E01
6.77E-07 2.35E-01
3.53E-07 2.08E-01
1.00E-06 2.51E-01
3.24E-07 1.90E-02

1. Soil Moisture Transport in Arid Site Vadose Zones

ARH-2983
Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements

PNL-5177
September 1984

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

BNWL-1712
1973

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

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

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

6. RI/FS Work Plan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington
DOE/RL 89-14
June 1990

7. RI/FS Work Plan for the 300-FF-1 Operable Unit, Hanford Site, Richland Washington
DOE/RL 88-31
June 1990

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

SHEET V (2 of 2)

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-T4/40d
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Table B-6: LITERATURE SURVEY COMPILATION - SHEET VI (1 of 2)

Upper Basalt Aquifer

Hydraulic Conductivities Specific
Reference Transmissivity (sq ft/day) (ft/day) Storage (ft)
Document Low High Low High Low High

6 125.00 1300.00 6.00 260.00 1.00E-06 1.00E-08

Average 62.51 1150.00 8.00E-01 1.00E+02
Min 0.01 1000.00 1.00E-06 1.00E-08
Max 125.00 1300.00 1.60E+00 2.00E+02

Std Dev 62.50 150.00 8.00E-01 1.00E+02

1. Soil Moisture Transport in Arid Site Vadose Zones

ARH-2983
Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements

PNL-5177

Scptember 1984

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

BNWL-1712
1973

L9-76-Td/30d
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Table B-6: LITERATURE SURVEY COMPILATION - SHEET VI (2 of 2)

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

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

6. RI/FS Work Plan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington
DOE/RL 89-14
June 1990

7. RU/FS 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. 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-T4/30d
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Stratigraphic Maps for Use in
Groundwater Model Development

INTRODUCTION

This appendix contains seven maps depicting the subsurface geology beneath the
1100-EM-1 Operable Unit Groundwater Modeling Area. All maps were developed from
exploratory borings advanced within the 1100 Area Operable Unit, the 300-FF-5 Operable
Unit, on property owned by Siemen’s Power Corporation, and miscellaneous water well
borings on private property south of the study area. Documents regarding past geologic
studies within and adjacent to the 1100 Area were also consulted.

Boring logs were compiled to produce six geologic cross-sections through the 1100-
EM-1 Operable Unit. Two of the six extended north-south for the entire length of the
operable unit, and four extended roughly east-west to encounter both the eastern and western

! limits of the area. The cross sections were applied in the interpretation of geologic data

which ultimately went into map development. Some borings listed as used in developing the
maps are outside the mapping area and are, therefore, not to be found on the completed

" product. These points outside the map area were used to develop trends for the contour lines

as they approached map boundaries or left the map area.

All following geologic maps should be used with the realization that they were
compiled from very scattered data points. Approximately 70 percent of the borings (chiefly
those located outside the 1100 Area in the residential tracts to the east and south along the
Columbia River, and on agricultural lands to the west) were logged by drillers untrained in

- the geologic classification of soil and rock materials. Many of these classifications were

modified during data interpretation to more closely match nearby borings classified by

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

in material were reported to the nearest 5 feet. Geologist logs were modified in some cases
to better match formational boundaries identified in adjacent geologist-logged borings. Also,
due to the highly complex depositional history of this area, soil horizons were very difficult
to reliably project from one boring to the next. Very few laterally continuous soil units were
recognizable. Borings are generally clustered throughout the study area into widely separated
groups. Between the clusters exist a few isolated borings, at best. Distances separating the
boring clusters, and between isolated wells, range from many hundreds to many thousands of
feet. The wider the gaps, the greater the uncertainties in the geologic interpretation.

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

Top of Hanford/Ringold fm Top of Ringold Upper
Well Watl Locmon Waell Contact Top of Ash Layer Silt Layer IMH

Depth  Elevation

Bottom of M1 anur M1 Layer Silt Layer (M3)
Thickness i

363.10

AR R R RN R RN ERERERNN) BEREER BREN

108,60

298.60

Top of Ringold Lower

Depth
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(EEERE NN Y ]
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M3 Layer
Thickness

Depth to
2 Bedrock
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TABLE C-1. STRATIGRAPHIC DATA COMPILATION FOR 1100 AREA GROUNDWATER MODEL

Top of Hanford/Ringold fm Top of Ringold Upper Top of Ringold Lower
Woell Location Well Contact Top of Ash Layer Silt Layer (M1) Bottom of M1 Layer M1 Layer Silt Layer (M3) M3 Layer Depth to

Northing Easting
Illll...lllll-l.llllllllll 379.47 23.00 358‘7

50:18
367.23

GM-12 387.23 30.00

£8-84: |
6-532-E138 J X ; 76.00 318.00
8- saenzA 02 ft. deep g 94,00 308.00

362 273 00 2, 307
5,692.80°2,309.3

(AR R RN R

373.046.90 1 951.757“53 | i N RN AR MR ER NN

[N AR ERRY] 69.00 32000

10/28-10G1 482 15700 1,191, 73300 LOQ [ e EEEEEE NN EN LN
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J. Felton
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Well
Number
(399-56-2)

Wiser Co. Inc.

Waell Location

Easting

TABLE C-1.
Top of Hanford/Ringold fm
Well Contact

(EEE RN Y]

75,0

Top of Ash Layer
Depth  Elevation

Top of Ringold Upper
Silt Layer (M1)

Depth  Elevation
122.00 267.00

34,00 324.00

Ul

STRATIGRAPHIC DATA COMPILATION FOR 1100 AREA GROUNDWATER MODEL

Bottom of M1 Layer M1 Layer

Depth
132.00

69.00

Elevation
257.00

299.00

NOTES: 1. ["*"*] indicates data is not available, could not be located, or could not be discerned from drill logs.
2. Woell Location columns may include miscellaneous notes when location coordinates are not available.

10.00

26.00

Top of Ringold Lower
Silt Layer (M3)
Depth  Elevation

M3 Layer Depth to
Thickness| Bedrock

48.00 LARRRERN S}

L9-T6-Td/30d
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Figure C-1. Hanford fm./Ringold fm. Contact Elevations

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

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

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

1100-EM-1 300-FE-5 SIEMENS POWER CORPORATION
MW-2 1C GM-1
MW-6 g, & GM-2
MW-7 399-4-5 GM-3
MW-7A 399-4-7 GM-4
MW-8 399-4-8 GM-5
MW-8A 399-5-1 GM-6
MW-9 399-5-2 GM-7
MW-10 GM-8
MW-11 GM-9
MW-12 GM-11
MW-13 GM-12
MW-14

MW-15

MW-17

MW-18

MW-19

MW-20

MW-21

MW-22

699-S27-E14

699-S30-15C

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

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

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

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

Data points used for developing the contour plot of the top of silt were obtained from
the following 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-S27-E14

699-S29-E12

699-S30-E15C

699-S30-El14

699-S31-E13

699-S36-E12A
699-S36-E12B
699-S36-E13B

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

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

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

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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Figure C-5. Bottom of Silt Elevations

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

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

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

1100-EM-1 300-FF-5
MW-9 7C
MW-21 399-4-8
699-S27-E14 399-5-2
699-S29-E12

699-S31-E13

699-S32-E13B
699-S36-E12A
699-S36-E12B
699-S36-E13B

C-17



DOE/RL-92-67

This page left intentionally blank.

C-18



6L

aaaaaaaaaaaaaaa

\\\\\

oA

./ 30447-18B
70 3000F

Silt Aquitard Is not present
in these areas.

0 300 600 METERS

0 1000 2000 FEET

BOTTOM of SILT ELEVATIONS

Fig. C-5

L9-t6-Td/40a



DOE/RL-92-67

This page left intentionally blank.

C-20



DOE/RL-92-67

Figure C-6. Isopach Map of Silt Horizon

The isopach map delineating the thickness of the silt unit was developed directly from
the contour maps containing the top and bottom elevations of the silt unit. The zero
thickness isopleth along the eastern edge of the map area indicates the silt does not occur east
of the line. Silt unit "A," using nomenclature from the 300-FF-5 project, is the first silt
layer encountered by subsurface borings advanced east of the zero line. The area south and
west of the Siemens Power Corporation complex is lacking reliable subsurface data with
which to infer the thickness of the silt unit. Contour lines drawn in this vicinity on both the
top of silt and bottom of silt maps are too unreliable, again due to the lack of data, to
develop isopleths for the silt.

C-21
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Figure C-7. Top of Basal Ringold Silt

Contours on the top of the basal Ringold silt deposit were derived exclusively from
the Westinghouse-Hanford Company document "Geologic Summary of the 300 Area -
Hanford Site, South-Central Washington" (K.A. Lindsey and S. Consort, authors).

Elevations away from the data points are highly speculative due to the lack of deep,
subsurface borings within this area. Deep borings located to the south are too far removed
to be reliably projected. No data is available for the western portion of the groundwater
modeling area. It is not reasonable to assume that the surface elevation of the lower silt unit
continues to drop in this direction. Because of the high probability of some sort of
undetermined structure in the silt surface toward the west, no attempt was made to extend the
surface contours in this direction.

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

1100-EM-1 300-FF-5
699-S27-El14 399-3-3
699-S30-El4 399-4-5
699-S30-E15C 399-4-7
399-4-2
1C
7C

C-25
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1.0 DISCUSSION OF PHASE II SOIL SAMPLING ANALYTICAL RESULTS

Analytical results of the Phase II Remedial Investigation soil sampling performed at
Hom Rapids Landfill (HRL) and the Ephemeral Pool are shown in table D-1. Analytical
methods from the Environmental Protection Agency (EPA) Contract Laboratory Program
(CLP) Statement of Work for Inorganic Analysis EPA 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 bipheny! (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 Fanctional Guldehnes for Evaluatmg
Inorgamc and Organic Analyses.

~ During the trenching activities at HRL, 26 samples (all at depths greater than or equal -
to 4 feet) were taken from seven locations. - Soil samples shown in table D-1, taken from the

- trenches, are TP-1, TP-3A, TP-3B, TP-4/5, TP-7, TP-8, and TP-11. All samples from the

trenches except TP-1 were analyzed for TAL inorganic contaminants, TCL organic
contaminants, and TCL pesticides and PCB’s. The two samples from TP-I were analyzed
for TCL organics and TCL pesticides and PCB’s.

Two saunples of material taken from the HRL trenches were sent to U.S. Army Corps
of Engineers; North Pacific Division Laboratory in Troutdale, Oregon. The nature of these
samples, including field screening methods are presented in-paragraph 3.7.4.2.6. .

For sample locations B4-1 and B5-1 to B5-3, soil samples that were taken from 0to
1 foot were analyzed for TAL and TCL contaminants. Samples from these locations that
were taken from 1 to 2 feet were analyzed for all TAL and TCL contaminants except .
pesticides and PCB’s. Samples were validated by U.S. Army Corps of Engineers using EPA
Functional Guidelines. - ' ' :

Nineteen soil samples were taken at various depths (from 0 to 2 feet) from locations
PCB-1 to PCB-4 and PCB-1A to PCB-4A. These samples were analyzed for TCL pesticides
and PCB’s. Samples were validated by U.S. Army Corps of Engineers usmg EPA '
Functional Guidelines.

At the Ephemeral Pool, seven surface samples were taken from the locations E1 to
E6. Analysis was performed for TCL pesticides and PCB’s at this site.

D-1
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2.0 LABORATORY AND VALIDATION QUALIFIER DEFINITIONS (FOR
REFERENCE TO TABLE D-1)-

D - The compound was 1dent1f1ed in an analysm at a secondary dﬁuuon factor

J - The analyte was analyzed for and was. posmvely 1dent1fied but the associated numerical -
value may not be consistent with the amount actvally present in the envnonmenta_l sample
The associated- numencal value is an- estn:nated quantlty

A subscnpt may be appended to J mdlcat:mg whzch of the foﬂowmg quahty control
(QC) criteria were notf met: ‘ _

1 - Blank contamination:: mdlcates posmble h1gh b1as and/or false posmves
2 Cahbranon range exceeded mdlcates poss1b1e low b:as

3 - Holding times not met: indicates low bias for most analytes with the exception of
common laboratory contammants and chlonnated ethenes

4- Other QC outsnde control ]nmts blas not readﬂy determined.

N - The analy51s indicates that an analyte is present and there ‘are strong: mdlcanons that the
1dent1ty is correct.

NIJ - The analysis indicates that the analyte is tentaﬂvely identified and the assocmted
numerical value may not be consistent with the amount actually present in the sample.

A subscript may be appended to NJ md:catmg WInch of the following sxuxatlons apply:
1- DDT/Endnn breakdown ev1dent |

2 - Interference from other sample co_mponents.

3 - Non-TCL compounde ..

4 - A confmnaﬂon analysis was nnssmg or QC criteria were not met for the
confirmation analysis.

R - The data are unusable for all purposes. The analyte was analyzed for, but the presence
or absence of the analyte has not been verified.

- U - The analyte was analyzed for, and is not present above the level of the associated

sample quantitation limit.

UJ - The analyte was analyzed for, and was not present above, the level of the associated
value. The associated numerical value may not accurately or precisely represent the
concentration necessary to detect the analyte in this sample.
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X - Additional flags defined separately, consult case narmative.

3.0 REFERENCES

EPA, 1921a, Contract Laboratory Program Statement of Work for Inorganic Analysis, EPA
IEMO2.0. ' o :

EPA, 1991b, Contract Laboratory Program Statement of Work for Organic Analysis, EPA
OLMOL.1. _

Westinghouse Hanford Company, 1990, Westinghouse Sample Management Administration
Manual WHC-CM-5-3. _ :

D-3
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TABLE D-1 Summary of Phase Il Soil Sampling Analytical Results o

SDG (WHC) 23 28
Sample No BOOZ59 BOOZT3 BOOZT4 BOOZT7 BOOZTS BOOZT9 BOOZV0
Sample Location TP-11 TP-3B TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth 4 7-7.5 7-1.5 5 10 19 21-22
INORGANICS _
Aluminum 17800 J 5760 J 4900 5460 J 4770 J 7060 J 3820 )
Antimony 105 UN 52R 51R 52R 52R 79 R 51R
Arsenic 4.1 021 R 02 R 021 R 021 R 021 R IR
Barium 511 % 72.5 57.9 70.6 65.6 72.1 202 R
Beryllium 023U 021 R 0.2 R 021 R 021 R 021 R  02R
Cadmium 2.4 0.62 R ~061R 063 R 062 R 0.76 R . 061R
| Caleium 44800 6270 5770 6170 5960 5340 13900
Chromium -85.7 EN 49} 4313 371 9.9 1027 81
Cobalt 189 - 16.2 16.2 14.8 115 13.3 - 29R
Copper 1280 * 17.1 145 16.9 39.4 572 62
: E Cyanide 28U .- 26U 25U 2.6U 26U 27U L 25U
- Tron. 31900 * - 293007 C 297000 .. 255007 © 23700 7 23400 F 73901
Lead 854 * 2.1 228 228 9.8 13 2.4
Magnesium 7640 5050 4700 4100 3760 4040 3130
Manganese 501 414 ) 3371 3173 262 1 28717 97.11
Mercury 011U 0.1 U 01U 0.1U 0.1U 0.1t U 0.1R
Molybdenum NA NR NR NR .. NR NR NR
Nickel 31.6 * 15.4 8.5 7R 9.2 81.8 8.2
Potassium 3820 706 R 501 R 630 R 659 R 959 R 901 R
Selenium’ 0.23 UW C02IR 02 R 021 R 021 R 021 R 02 R
Silver L1 U 0.62 R 0.61 R 0.63 R 0.62 R 0.64 R 0.61 R
Sodium 2360 494 R 413 R 511 R 402 R 433 R 125 R
Thalliym 0.24 B 021 R 02 R 021 R 021 R 021 R 02R
Titanium NA 2870 ) 3180 J 2860 J 1950 J 1930 J 244 J
Vanadium 49.7 77.1 84.9 69.8 53.2 52.2 9.8 R
Zinc 3160 * 50.1 49.9 50 52,6 115 14.1
o Zirconium NA 28 28.6 279 26.1 22 22R
A .
B Y £ N
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2,6-Dinitrotoluene

5 T30 4658
SDG (WHO) 23 28
Sample No BOOZ59 BOOZT3 BOOZT4 BOOZT7 BOOZTS BOOZTY BOOZVO
Sample Location TP-11 TP-3B TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth 4 7-7.5 7-1.5 5 10 19 21-22
"VOLATILE ORGANICS
Methylene Chloride 6U 53U 50 5U 5U 35U 5U
Acetone 26 B 10U 100 11U TF 11U 10U
2-Butanone 11U 10U 10U 11U 11U 1y 10U
Benzene 6UuU 03] 5U 5U 50 5U 50
Teirachlorocthene 41] 5U 5U 5U 5U 5U 50
Toluene 6U 5U 5U 50 50 50U 50U
SEMI VOLATILE ORG
Benzoic Acid 160 BJ NA NA NA NA “NA ‘NA
BEHP 100 BJ 1400 U 1400 U 1400 U 1400 U 1400 U 1300-U
Pyrene 750 U 270 ] 1400 U 1400 U 1400 U 2201 13060
[ 1,2,4-Trichlorobenzene 750 U 2307 1400 U 1400 U 1400 U 1400 U 13000
Acenaphthene 750U IR0 ) 1400 U 1400 U 1400 U 3207 1300.U
| Phenol 750 U 1400 U 1400 U 1400 U 1400 U 3301 1300:U
2-Chlorophenol 756U 1460 U 1400 U 400U 1400 U 240 1 1300-U
Di-n-OQctyiphthlalate 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300.U
2-Methylnaphthalene 750U 1400 U 1400 U - 14000 1400 U 1406 U 1360-UJ
Naphthalene 750U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Pentachlorophenol 3600 U 6700 U 6700 U 6700 U GROO U G800 U - 6500.U
bDi-n-Butyl 750U 1400 U 400U 1400 U 1400 U 1400 U 1300 U
Flyoranthrene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Phenanthrene 750U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Anthracene 750 U 400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Benzo(a)anthracene 750 U 1400 U 1460 U 1400 ¥ 1400 U 1400 U 1300 U
Chrysene - 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
750U 1400 U 1400 U 400U 1400 U 1400 U 1300.U

196" TI/A0A
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TABLE D-1 Summary of Phase Il Soil Sampling Analytical Results
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SDG (WHC) 23 28 _
Sample No BOOZ59 BOOZT3 BOOZT4 BOOZT7 BOOZTS BOOZT9 BOOZV(}
Sample Location TP-11 TP-3B TP-3B . TP-3A TP-3A TP-3A TP-3A
Sample Depth 4 7-7.5 7-7.5 5 10 19 21-22
| PEST/PCB's _
Dieldrin 3.9 13X 17U 16U 17U 17U 17U 16 U
Aroclor 1248 90 U 83U 82U 84U 85U 85U 850
Aroclor 1254 94 3 170U 160 U 170y 17} 48 160 U
Aroclor 1260 180 U 170U 160 U 170 U 170U 170 U 160 U
Endrin 6.7 JX 17U 16 U- 17U 17U 72) 160U
Aldrin 1J 830 82U 34U 85U 0.96 7 82U
44-DDD - 180 17U 1weuU 170 17U 17 U 16U
Alpha Chlordane 90 U 83U 82U 84 U 137 85U 82U
Beta-BHC. SU 83U 82U 84U 85U 85U 82U
Gamma Chlordane 90U 83U 22U 84U . 85U 85U 82U
4.4-DDE - 18U 17U 16U 170 A7 U 170 - 16l
1Endosulfan Sulfaie 18U 47U 16 U 170 17U 17U . 16U
Endrin Ketone 18U 17U 216U 17U 170 17U 16 U
| Methoxychlor 9 U 83U 82U -84 U 85U 85U 32U
4.4-DDT 18U 170 16U 17 U. 17U 170 i6 U
Endosulfan If 180 17U 16U 17U 17U 17U 16 U
s N TN

[9-C67Ta/H0d
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SDG (WHC) 28 29 27 23 30
Sample No BOOZV1 BOOZV2 BOOZV3 BOOZT?2 BOOZTO BOOZTI BOOZX4
Sample Location TP-4/5 TP-4/5 - TP-8 TP-7 TP-1- TP-1 B3-1
Sample Depth 5 12 5 5 5 9 S

| INORGANICS S _ _ _
Aluminum 4700 J 5750 J. 12600 8390 NA NA NA
Antimony 52R 52R 7.3 UN 1131 NA NA NA
‘Afsenic 021 R - 021 R 0.74 IN 2917 NA NA NA
Barium 68.4 722 144 - 90.7 NA NA NA
Beryllium 021 R 021 R 0.55N 023U NA NA " NA
Cadmium - 0.62 R 1R 0.88 U 0.64 U NA NA ~NA
Calcium 5540 5610 11600 11000 NA NA NA
Chromium 321 133 ¥ 19.8 ] 9.8 NA NA NA
Cobalt 12.7 14.2 15.8 451 NA NA NA
Copper 13.5 25,3 523 9.9 NA NA NA
Cyanide 26U 26U 37U 27U NA NA NA

| Tron 23400 J 22500 J 32700 7950 NA NA NA
Lead 2.5 43.4 18.1J 19.4 1 ~NA NA .NA
Magnesium 3750 3120 6390 1730 . NA NA NA
Manganese 264 ) 266 ) 485 125 NA NA SNA
Mercury 01U 0.1U 115U 011U NA NA NA
Molybdenum NR NR NR 042U NA NA -NA
Nickel 59R 71.6 14 57.3 NA ‘NA NA
Potassium 613 R 567 R 1970 1270 NA NA NA
Selenium 021 R 0.21 R 029 U 0.21 UJ NA NA NA
Silver 0.62 R 0.63 R 137 0.64 U NA NA NA
Sodium 386 R 340 R 811J 1240 NA NA NA
Thallium - 0.21 R 021 R 03113 021U NA NA NA
Titanium 2350} 2180 J NA 244 7 NA NA NA
Vanadium 63.6 59 85 45.1 NA NA NA
Zine 41.6 239 103 34.4 NA NA NA
Zirconium 20.8 NA 11.7 NA NA NA

976" TI/0T
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TABLE D-1 Summary of Phase Il Soil Sampling Analytical Results

SDG (WHC) 28 29 27 23 : 30
Sample No BOOZV1 BOOZV2 BOOZV3 BOOZT2 BOOZTO0 BOOZT1 BOOZX4
Sample Location TP-4/5 TP-4/5 TP-8 TP-7 ~TP-1 TP-1 B5-1
Sample Depth 5 12 5 5 5 9 S
VOLATILE ORGANICS '

Methylene Chloride 50 6U 50 5U 5U SU NA
Acetone 11U [ VI 10U 11U 1B 1u NA
2-Butanone 11U 12U 1w0u 11U 10U 11U NA
Benzene S5U 61 5U 50U 50U 5U NA
Tetrachloroethene 50 6U 55U 5U 5U 50 NA
Toluene 5U 6U 50 50 5U 5U NA
SEMI VOLATILE ORG f . . _

. | Berizoic Acid . NA - NA 6500 U 1800 U 3300 U NA NA
BEHP - 92 Jl 761 1107 360U 670 U 2201 NA
Pyrene 210 J- <1600 U 240 1 1307 670 U 791 NA

| 1,2,4-Trichlorobenzene 1400 U - 1600 U 13000 360 U 670 U - 710U NA
Acenaphthene 1400.U - 1600.U 1300 U 360 U 670U 710U NA
Phenol 1400 U 1600.U 13000 - 360U 670U - 710U - NA
2-Chlorophenol 1400 U - 1600 U 1300 U 360 U 670U 7100 NA
Di-n-Octylphthlalate 270 B! 1600 U 1300 U 360 U 670 U 710U NA

"12-Methyaphthalene 1460 U 1600 U 1300 U 360 U 670 U 710U NA
Naphthalene 1400 U 1600 U 1300 U 360U 670 U 710 U NA
Pentachlorophenoi 6900 U 8000 U 6500 U 1800 U 33000 3400 U NA
Di-n-Butyl 1400 U 1600 U 1300 U 360U 670 U 710 U NA
Fluoranthrene 1400 UJ 1600 U 1300 U 360 U 670 U TJHO U NA
Phenanthrene 1400 U 1600 U 1300 U 360U 670 U 7100 NA
Anthracene 1400 U 1600 U 1300 U 360U 670 U 710 U NA
Benzo(a)anthracene 1400 U 1600 U 1300 U 360U 670 U 710U NA
Chrysene 1400 U 1600 U 1300 U 360 U 670U 710U NA
2,6-Dinitrotoluene 1400 U 1600 U 1300 U 360 U 670 U 710U NA
LN N £
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SDG (WHC) 28 29 27 23 30
Sample No BOOZV1 BOOZV2 BOOZV3 BOOZT2 BOOZTO BOOZT1 BOOZX4
Sa_tﬁple Location TP-4/5 TP-4/5 TP-8 TP-7 TP-1 TP-1 B5-1
Sample Depth 5 12 5 5 5 9 S
PEST/PCB's .

Dieldrin 85U 1517 21 X 17U 16U 90 X 43U
Aroclor 1248 43U 50U 82U 87U 82U 86 U 9.6 BJ
Aroclor 1254 85U 307 330 170U 180 U 2000 43U
Aroclor 1260 85U 100U - 160 U 170 U 160 U 170 U 43U
Endrin 85U 2417 33 X 17U 16U 120 X 43U
Aldrin 43U 02271 82U .87U 82U 551 0.3.JX
AA4-DDD 85U 0.64 1 16U 17U 16U 63 43U
Alpha Chlordane 43U 50U 13 JX 87U 82U 86 U 21U
Beta-BHC 43U 5U 127 87U 82U 86U 210
Gamma Chiordane 43U 50U 22U 87U 82U 86 U 21U
4. 4-DDE 85U 10u 16U 17U 16U 17U - 43U
Endosulfan Sulfate 85U 10U 16U 170 16 U 17U 4.3:U
Endrin Ketone 85U 10U 16U 17U 16U 17U 4.3:U
Methoxychlor 43 U 50U 82U 87U 82U 86 U 21U
44-DDT 85U 6.11 16 U 17U 16U 170 43U
Endosuifan 11 85U 10U 16 U 17U 16U " 17U 43U

L9-76-Td/H0d
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TABLE D-1 'Summary of Phase |l Soil Sémp-'lring ‘Analytical Results

L9067 14/40d

SDG (WHC) 30 31 ' 30 31 6
Sample No BOOZX5 “BOOZX7 | BoOZYO BOOZW6 BOOZW7 BOOZX9 BOOGB0
Sample Location B5-2 B5-3 B5-3 B4-1 B4-1 B5-3 B5-3
Sample Depth 1 S 1 S ' 1 S 0-1
INORGANICS _

Aluminum NA NA NA NA NA | NA 5430
Antimony NA NA NA NA NA NA 59 NJ
Arsenic _ NA NA_‘ NA 4 NA NA - NA 1.2 NJ
Barium NA NA NA NA NA ' NA L 73.6
Beryllium NA NA “NA NA NA NA 0.551]
Cadmium NA NA ~ NA NA , NA NA 0.62 UN
Caleium- NA NA “NA © UNA “NA CNA | D 5200
Chromitim _ NA NA NA . NA "NA . NA 8.7
Cobalt _ NA ~ 'NA NA © NA - NA NA 14.4
Copper NA “NA ' NA NA - NA '~ NA 16.7
Cyanide NA .~ NA . NA NA NA . NA 26U
Iron ~ NA NA - NA NA | NA “NA. 25400
Lead NA . NA ©ONA “NA " NA ‘NA 5.7
Magnesium NA NA NA -~ NA -NA " NA - 4290
Manganese NA . NA NA NA © NA NA 303N
Mercury ' ' NA NA NA © NA NA NA 01U
Molybdenum NA  NA NA " NA NA NA | NA
Nickel NA NA NA - NA NA NA 761
Potassium NA  NA | NA NA NA NA 1050
Selenium : -~ NA “NA NA NA NA NA 021U
Silver . NA " NA NA NA NA NA 0.83 U
Sodium NA NA NA NA : “NA NA 2417
Thallium NA NA . NA NA NA NA NR
Titanium NA NA " NA NA - NA NA NA
Vanadium NA | ~ - NA © NA NA NA ~ NA 703 ]
Zinc _ ‘NA NA ‘NA -~ NA NA NA 499
Zitconium _ NA NA NA ___NA NA | NA NA
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SDG (WHC) 30 31 30 31 6
Sample No BOOZX35 BOOZX7 BOOZY( BOOZW6 BOOZW7 BOOZX9 BOOGBUO
Sample Location B5-2 B5-3 B5-3 B4-1 B4-1 B5-3 B5-3
Sample Depth 1 S I S 1 8 0-1
VOLATILE QRGANICS
Methylene Chloride NA NA NA NA NA NA 5U
Acetone NA NA NA NA NA NA 10U
2-Butanone NA NA NA NA NA NA 1ou
Benzene NA NA NA NA NA NA 5U
Tetrachloroethene NA NA NA NA NA NA -5U
Toluene NA NA NA NA NA NA 31J

- | SEMI VOLATILE ORG
Benzoic Acid " NA NA NA NA NA NA 33000
BEHP -NA NA NA - NA NA " NA 680U
Pyrene NA NA NA NA NA NA 680.U
1,2,4-Trichlorobenzene NA NA NA NA "NA NA 680 U

| Acenaphthene _NA NA NA NA - NA NA 680 UJ
Phenol NA NA NA NA NA NA 680-1J
2-Chlorophenol NA NA NA -NA NA NA 680U
Di-n-Octylphthlalate NA NA NA NA NA NA 680-UJ
2-Methylnaphthalene NA NA NA NA NA NA 680 U
Naphthatene NA NA NA NA NA NA 630 U

- | Pentachlorophenol NA NA NA NA NA NA 3300 U
Di-n-Buty! NA NA NA NA NA NA 680 U
Fluoranthrene " NA " NA NA NA NA NA 680 U
Phenanthrene NA NA NA NA NA NA 680 U
Anthracenc NA NA NA NA NA NA 680U
Benzo(a)anthracene NA NA NA NA NA NA 680 U
Chrysene NA NA NA ‘NA NA NA 680 UJ

NA NA NA NA NA NA 630 UJ

£9-76-Td/H0d
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TABLE D-1 Summary of Phase |l Soil Sampling Analytical Results
SDG (WHC) 30 31 30 31 6
Sample No BOOZX5 BOOZX7 BOOZYO . BOOZW6é BOOZW7 BOOZX9 BOOGB(
Sample Location B5-2 B5-3 B5-3 B4-1 B4-1 B5-3 B5-3
Sample Depth l 'S 1" S | S 0-1
PEST/PCB's
Dieldrin 42U 43U 43U 53U 72 42U NA
Aroclor 1248 14 BJ 220 214 26 U 23U 210 NA
Aroclor 1254 42U 43U 420 53U 43U 420 NA
Aroclor 1260 42 U 43 U 42U 530 45U 42U NA
Endrin ' 42U 43U 43U 530 450 42U NA
Aldrin 21U 22U 210 8.6 11 - 210 NA
4,4-DDD 42 U 43U 43U 53U | 45U 42U NA
Alpha Chlordane 0.75 BIX 22U 21U 43 BJ 5.8 BJ 21U NA
| Beta-BHC 24U 220 210 26U 23U 210, NA
Gamma Chlordane 257 22U 21U 1371 2117 21U NA
14,4-DDE 42U 430 43U 75 98 0321 NA
| Endosulfan Sulfate 42U 43U 430 19 . 45U 42U -NA
Inidrin Ketone 420 43U 43 U 13 45U 42U NA
Methoxychlor 2117 220 21U 26U 23U 210 "NA
44-DDT 381X 43U 43U 130 240 1) - NA
Endosulfan IT 4.2 1 43U 43 U 53U 45U 42 U NA

L9-C6"T4/H0d
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SDG (WHC) 6

Sample No BOOGBI BOOGB2 BOOGB3 BOOGB4 BOOGBS3 BOOGR7 BO0OGY2

Sample Location B3-3 B5-2 B35-2 B4-1 B4-1 B4-1 PCB-1

Sample Depth 1-2 0-1 1.2 0-1 0-1 12 0-1
INORGANICS : :

Aluminum 5900 5750 4260 14200 15800 8170 NA
Antimony - 5 UIN 5 UIN 5 UIN 6.5 UIN 15.6 NJ 6.8 NJ NA

Arsenic 12 NJ 0.86 NJ 0.76 NI 1.8 NI 1.8 NJ 1.2 NJ NA

Barium 65 93.7 68.7 426 427 206 NA
Beryllium 0.48 ) 042 0427 1] 117 0771 NA
Cadmivm 0.62 UN 0.62 UN 0.62 UN 0.81 UN 082 UN 0.65 UN - NA
Calcium 5050 6820 5880 46600 42900 18100 NA
Chromium 54U 73 42U 12.5 12.9 6.9 NA .
Cobalt 14.8 159 15.4 591 677 11.3 NA 8 g
Copper 16.7 154 15.6 31.5 253 17.8 NA &
Cyanide 26U 26U 26U 34U 34U 270 ~“NA ﬁ .
Iron 28900 27100 28700 16400 18000 23200 NA ;'g
Lead 5.3 9.1 5 41 36.3 10.3 NA ;.3
Maggesivm 770 4770 4180 6380 6340 5430 NA
Manganese 343 JN 336 N 324 JN 131 JN 153 IN 246 IN NA
Mercury 0.1U 0.1U 0.1U 0.15 0.14U 0110 - NA
Motybdenum NA NA NA NA NA NA NA

Nickel 631 10.5 8 B 6417 7475 4617 NA
Potassium 791 I 1380 1140 954 ] 1010 J 6611 NA
Selenium 021U 021U 021U 0.97J 0.79 ] 0.351] NA

Silver 083 U 0.83 U 0.83 U 1.1U L1y 087U NA

Sodium 2771 378 J 258 ) 4240 4450 1790 NA
Thailium NR NR NR NR NR NR NA
Titanium NA NA ~ NA NA NA NA NA
Vanadium 757171 768 J 7911 27.51) 30,57 59.1J 'NA

Zine 54.7 63.2 52 474 442 453 NA
Zirconium NA NA NA NA NA NA NA
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TABLE D-1 Summary of Phase | Soil Sampling Analytical Results

SDG (WHC) 6

Sample No BOOGB1 BCOOGB2 BOOGB3 BOOGB4 BOOGB3 BOOGRB7 BOOG92
Sample Location B5-3 B5-2 B5-2 B4-1 ' B4-1 B4-1 PCB-1
Sample Depth 1-2 0-1 1-2 0-1 0-1 1-2 0-1
VOLATILE ORGANICS .

Methylene Chloride 5U 5U 5U 2] 70 6uU NA
Acetone iou oy 10U 14U 14U 12U NA
2-Butanone 100 10U 1o0u 35 20 18 NA
Benzene 55U 5U 50 iU -7U 6U NA
Tetrachloroethene 5U 5U 35U ~TU 7U0 6U NA
Toluene 5U 53U 117 LI 57 9 NA
SEMI VOLATILE ORG . : o

Benzoic Acid 3300 U - 3300U 33000 4400 U 4400 U .. 3800U NA
BEHP . 690 UJ 680 UJ 680 UJ 1100 UJ ~1100 UJ 790 UJ NA
Pyrene 690 U 680U - 680 U 831 © 1007 8817 NA
1,2,4-Trichlorcbenzene S690 U 680 U 680U ‘900 UJ 900 UJ 790U NA
Acenaphthene 690 U 680 U 680 U 900U - 900 U 790 U NA
Phenol 690 UJ 680 UJ - 680 U) 900 UJ 900 UJ C790 U NA

- | 2-Chlorophenol 690 U 680 U 680 U 680 U 900 U 790 UJ NA
Di-n-Octylphthlalate 690 UJ " 680 UJ 680 UJ 900 UJ 900 UJ 790 UJ NA
2-Methyinaphthalene 690 U 680U 680 U 400 J 3907 1807 NA
Naphthalene 690 U 680 U 680 U 150 ) 150 J 790 U NA
Pentachlorophenol 33000 33000 3300 U 9801 6201 - 380U NA
Di-n-Butyl 690 U 680 U 680U 65 900 UJ 790 UJ NA
Fluoranthtene 690 U 680 U 680U . 93] 1207 627 NA
Phenanthrene 630 U 680 U 680 U - 900 UJ 25017 - 3801J NA
Anthraceite 690 U 680 U- 680 U 900 UJ 70 1 790 UJ NA
Benzo(a)anthracene 690 U 680U 680 U 900 UJ 935 790 U NA
Chrysene G690 UJ 680 UJ 680 UJ 800 UJ 110 7J. 790 UJ NA
2,6’-Dinitrotoluene 690 UJ 680 UJ. 680 UJ 900 UJ 300 UJ 2101) NA
7N 7N
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SDG (WHC) 6
Sample No BOOGBI BOOGB2 BOOGB3 BOOGB4 BOOGB5 BOOGB7 BOOGY2
Sample Location B5-3 B3-2 B5-2 B4-1 B4-1 B4-1 PCB-1
Samiple Depth 12 0-1 1-2 0-1 0-1 12 0-1
PEST/PCB's - _ .
Dieldrin NA ' NA NA NA NA NA 33U
Atoclor 1248 NA NA NA NA NA NA 49000 DJ
Araclor 1254 NA NA NA NA NA NA 330 UJ
Aroclor 1260 NA NA" NA NA NA NA 330Ul
Endrin NA NA NA NA NA NA 33U
Aldrin NA NA NA NA NA NA 16U
4,4-DDD NA NA NA NA NA NA 33U
Alpha Chlordane NA NA NA NA NA NA 160 U
Beta-BHC NA NA NA NA NA NA 16 U
Gamma Chlordane NA NA NA NA NA NA 160 U
4,4-DDE NA NA NA NA NA NA 33.U
Endosulfan Sulfate NA NA NA NA NA NA 33-U
Endrin Ketone NA NA NA NA NA NA 33U
Methoxychlor NA NA NA NA NA NA 160-U
4,4-DDT NA NA NA NA NA NA 33U

NA ' NA NA NA NA NA 33U

L9°06" T/A0A
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Sample No BOOGY3 BO0OGY4 BOOG95 BOO(96 BOOG97 BOOGI8 BOOG9Y
Sample Location PCB-1 PCB-2 PCB-2 PCB-3 PCB-3 PCB-4 PCB-4
Sample Depth 1-2 0-1 1-2 0-1 1-2 0-1 1-2
INORGANICS : :
Aluminum NA | - NA NA NA NA NA NA
Antimony NA NA . NA NA NA NA NA
Arsenic NA NA NA NA NA NA _ NA
Barium - NA “NA NA NA NA NA NA
Beryllium NA NA NA NA NA NA NA
Cadmium . NA © NA  NA NA NA NA NA
Calcium NA NA NA NA NA NA © NA
Chromium ‘NA NA NA NA ~ NA NA NA
Cobalt ' ' NA NA NA - - NA NA NA NA
Copper NA NA NA - NA NA ' " NA NA
Cyanide : NA NA .. NA NA . ‘NA . NA NA
fron " NA "~ NA NA NA NA NA NA
Lead . NA NA. NA NA NA NA NA
Magnesium - NA "NA NA NA NA NA NA
| Maniganese NA _ NA NA " NA NA NA - NA
Mercury . NA NA NA NA NA NA NA
Molybdenum NA ~ NA NA NA NA NA NA
Nickel NA |- NA NA NA NA NA NA
Potassium NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA
Silver NA NA NA NA ~ NA NA NA
Sodium NA NA NA NA NA NA " NA
Thalliom NA NA NA NA NA | NA NA
Titanium . NA NA NA NA ' NA NA NA
Vanadium ' NA NA NA . NA NA NA NA
Zinc ' NA - NA NA _ NA -~ NA NA - NA
Zirconium NA NAL NA NA NA NA NA
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Sample No BOOGY3 BOOGY4 BOOGY5 BOOGY6 BOOG97 BOOG98 BOOG9Y9
Sample Location PCB-1 PCB-2 PCB-2 PCB-3 PCB-3 PCB-4 PCB-4
Sample Depth 1-2 0-1 1-2 (-1 1-2 0-1 1-2
VOLATILE ORGANICS ,
Methytene Chloride NA NA NA NA NA NA NA
Acetone NA NA NA NA NA NA NA
2-Butanone NA NA NA NA NA NA NA
Benzene NA NA NA NA NA NA NA
Tetrachloroethene NA NA NA NA NA NA NA
Toluene NA NA NA NA NA NA NA
"'SEMI VOLATILE ORG o
Benzoic Acid NA NA NA NA NA . NA NA
BEHP NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA
1,2,4-Trichiorobenzene NA “NA NA NA NA NA ~NA
Acenaphthene NA NA NA NA NA NA _NA .
Phenol NA NA NA NA NA NA .NA
2-Chlorophenol NA NA NA NA NA NA NA
Di-n-Octylphthlalate NA NA NA NA - NA NA . NA
2-Methylnaphthalene NA NA NA NA NA NA ~NA
Naphthalene NA NA NA NA NA NA NA
Pentachlorophenol NA NA NA NA NA NA NA
Di-n-Butyl - NA "NA NA NA. NA NA NA
Fluoranthrene NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA ~NA
Anthracene NA - NA NA - NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA
Chrysene - NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

$7 30 $1 95eg
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TABLE D-1 Summary of Phase |i Soil Sampling Analytical Results '
SDG (WHC) 6
Sample No BOOGY3  BOOGY BOOGY5 BOOGY6 BOOG97 BOOG98 BOOG99
Sample Location PCB-1 PCB-2 . - PCB-2 PCB-3 ' PCB-3 PCB-4 PCB-4
Sample Depth 1-2 0-1 1-2 0-1 12 0-1 1-2
PEST/PCB's : _
Dieldrin 33U 33U 33U 33U 33U 33U 33U
Aroclor 1248 41000 DJ 80000 DJ 100000 DJ 6100 ] 15000 DY 21000 DJ 1500 J
Aroclor 1254 330 UJ 330 UJ 330 UJ . 330 UJ 330 UJ 330 UJ 330 UJ
Aroclor 1260 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ. 330
Endrin 3BU. 33U 33U 33U 33U 33U 33U
Aldrin 16 UIL. 16 UJ 16 UJ 16 Ul 16 UJ 16 UJ 16 UJ
4,4-DDD 33U 33U 33.U0 33U 33U 33U 33U
Alpha Chlordane 160 U 160 U 160 U 160 U 160 U 160 U 160 U
Beta-BHC 16U 16U 16 U 16U 16 U 16U 16U
*| Gamma Chlordane 160 U 160 U 160 U 160U 160 U 160 U 160 U
- 44-DDE - 33U 33U 330 33.U 330 330 330
RN Endosulfan:Sulfate 330 33U 33U 33U - 330. 33U. 330
o | Endrin Ketone 33U 33U0. 33U 33U 33U 33U 33U
Methoxychlor 160 U 160 U 160 U 160 U 160U 160 U 187
4,4-DDT © 33U 33U 33U 33U 33U 330" 33U
Endosulfan 11 33U 33U 33U 33U 33U 33U 33 UJ
&g
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T:.oLE D-1 Summary of Phase Il Soil Sgmpjing, Analytgal s

SDG (WHC) 30
Sample No BOOZV4 BOOZV5 BOOZV6 BOOZVT BOOZVE BOOZV9 BOOZX6
Sample Location PCB-2A PCB-2A - PCB-3A PCB-3A PCB-3A PCB-4A PCB-2A
Sample Depth 1 L5 'S 1 20" S 15
INORGANICS .
Aluminum NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA
Beryllium NA  NA NA NA NA NA NA
Cadmium NA . NA NA NA NA NA NA
Calcium NA NA NA NA NA NA NA
Chromium NA NA NA NA NA NA NA
 Cobalt NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA
Cyanide NA NA NA NA - NA NA - NA
Iron NA NA NA NA NA NA . NA
| Lead NA NA NA NA NA NA  NA
Magnesium NA NA NA NA NA NA - NA
Manganese NA NA NA NA NA NA NA -
Mercury NA NA NA NA NA NA NA
Molybdenum NA NA NA NA NA NA NA
Nickel NA NA NA NA NA NA NA
Potassium NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA
Silver - ‘NA NA NA NA NA NA NA
Sodium NA NA NA NA NA NA NA
| Thallivm NA NA NA NA NA NA NA
‘Titanium NA NA NA NA NA - NA NA
Vanadium NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA
Zirconium NA NA NA NA NA NA

T9TETI/EOT
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TABLE D-1 Summary of Phase il Soil Sampling Analytical Results '
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SDG (WHC) 30
Sample No BOOZV4 BOOZVS BOOZV6 BOOZV7 | BOOZVS BOOZV9 BOOZX6
Sample Location PCB-2A PCB-2A PCB-3A PCB-3A PCB-3A PCB-4A PCB-2A
Sample Depth 1 1.5 S 1 20" . S 1.5
VOLATILE QRGANICS _
‘Methylene Chloride NA NA NA NA NA NA NA
' Acetone NA NA NA NA NA NA NA
2-Butanone NA NA NA NA NA NA NA
Benzene _ NA NA NA NA NA NA NA
-Tetrachloroethene NA NA NA NA NA NA NA
Toluene. NA NA NA NA NA NA NA
| SEMLVOLATILE ORG . ‘ .
‘Benzoic Acid NA NA NA NA NA NA NA
BEHP NA “NA NA NA ‘NA NA NA
+4Pyrene NA NA NA NA NA NA NA
1.2,4-Trichlorobenzene NA NA -~ NA NA NA NA . NA
Acenaphthene NA NA ‘NA NA ‘NA NA . NA
Phenol NA NA NA NA NA NA NA
2-Chlorophenol NA NA NA NA NA NA NA
Di-n-Octyliphthlalate NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA " NA NA NA NA
Naphthalene . NA NA NA NA NA NA NA
'Pentachlorophenol NA " NA NA NA NA NA NA
Di-n-Butyl NA NA NA NA NA NA NA
Fluoranthrene NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA
Anthracens NA NA NA - NA NA  NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA
Chrysene ' ‘NA . NA NA NA NA NA NA
2,6-Dinitrofoluene NA NA NA NA NA NA - NA
f/ ﬁ"‘\ '. ‘/.« s
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SDG (WHC) 30
Sample No BOOZV4 BOOZVS BOOZV6 BQOZV7 BOOZVS BOOZV9 BOOZX6
Sample Location PCB-2A PCB-2A PCB-3A PCB-3A PCB-3A PCB-4A PCB-2A
Sample Depth i 1.5 S 1 20" S 1.5
PEST/PCB's
Dieldrin 240 X 410 X 100 X 770 X 250 X 410 42U
Aroclor 1248 8500 BD 12000 BD 3500 BD 23000 BD 9700 BD 16000 BD 2300 B
Aroclor 1254 42U 420 41U 421 . 420 41U 42U
Arocler 1260 420 20 410 42.U 420 41U 42 U0
Endrin 61 X 100 X 28X 200 X 61 X 110 X 39 X
Aldrin 21U 21U 210 . 210 21U 210 21U
4,4'.DDD 42U 420 41U 421 42U 410 42U
Alpha Chlordane 170 BX 280 BX 74 BX 520 BX 180 BX 290 BX .96 BX
Beta-BHC 13 X 22X 210 210 210 21U 55X
Gamma Chlordane 21U 210 21U 21U 21U 21U 210
4,4-DDE 42U 420 41U 42U 420 41U 42U
Endosulfan Sulfate 42U 42U 41U 42U 420 41U 420
Endrin Ketone 28 X 45 X - 41X 93 X 23 X 48 X 14X
Methoxychlor 28 X 46 X 9.7 IX 95 X 210 48 X 15 JX
4,4-DDT 120 X 200 X 410 42U 120 X 210 X 420
Endosulfan II 20 X 36 X 9.6 X 42U 42U 410 42U

REELE o




e

7 Jo 61 o8eg
1~Q °I98L

®
M

s

2

TABLE D-1 Summary of Phase Il Soil Sampling Analy
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| 8DG (WHC) 30

Sample No BOOZW1 BOOZW?2 BOOZW3 ‘BOOZW4 BOOZWS
Sample Location PCB-4A PCB-4A PCB-1A PCB-1A PCB-1A
Sample Depth S 1 S 1 1.5
INORGANICS

Aluminum NA- NA NA NA NA
Antimony NA NA NA NA NA
Arsenic NA NA NA NA NA
Barium NA NA NA NA NA
Beryllium NA NA NA NA NA
Cadmium NA - NA NA NA NA
Calcium NA NA NA NA "NA
Chromium NA NA NA NA NA
Cobalt ~NA NA NA NA NA
Copper NA NA NA - NA NA
Cyanide NA -NA NA “NA NA
Tron. . “NA NA ' NA NA NA
Lead NA NA NA NA NA
Magnesium NA NA - NA NA NA
Manganese NA NA NA NA. NA
Mercury NA NA NA NA NA
Molybdenum NA - NA NA - NA NA
Nickel NA "NA . NA NA NA
Potassium NA NA NA NA NA
Selenium NA NA NA NA . NA
Silver NA NA NA NA NA
Sodium NA “NA NA NA . NA
“Thallium NA NA NA NA NA
Titanium NA NA NA NA NA
Vanadium NA :NA NA NA NA
Zing NA NA NA NA NA
Zirconium NA NA NA NA NA

/ y _/___f’ R
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2,6-Dinitrotoluene

Vi 4
SDG (WHC) 30
Sample No BOOZW1 BOOZW2 BQOZW3 BOOZW4 BOOZW3
Sample Location PCB-4A PCB-4A PCB-1A PCB-1A PCB-1A
Sample Depth S 1 8 1 1.5
VOLATILE ORGANICS
Methylene Chloride NA NA NA NA NA
Acetone NA NA NA NA NA
2-Butanone NA NA NA NA NA
| Benzene NA NA NA NA NA
Tetrachloroethene NA NA NA NA NA
Toluene NA - NA NA NA NA
SEMI VOLATILE ORG . :
Benzoic Acid NA NA NA NA NA
BEHP . NA NA NA NA. NA
Pyrene NA NA . NA NA NA
1,2,4-Trichiorobenzene NA NA NA . NA - NA
Acenaphthene NA NA NA NA NA
-| Plenol : . NA NA NA NA NA
2-Chlorophenol . NA NA NA . NA NA
Di-n-Octyiphthialate NA NA NA NA -NA
2-Methylnaphthalene .NA NA NA NA NA
Naphthalene NA NA NA NA NA
Pentachlorophenol NA ~NA NA NA NA
Di-n-Butyl . NA NA NA NA NA
Fluoranthrene NA ~ NA NA NA NA
Phenanthrene NA NA NA NA NA
Anthracene NA NA NA- NA NA
Benzo(a)anihracene NA NA. NA NA NA
Chrysene NA NA -NA NA NA
NA . NA NA. NA .NA -

L9-T6-TI/H0d
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TABLE D-1 Summary of Phase Il Soil Sampling Analytical Resuits
SDG (WHC) 30
Sample No BOOZWI1 BOOZW?2 BOOZW3 BOOZW4 BOOZWS
Sample Location PCB-4A PCB-4A PCB-1A PCB-1A PCB-1A
Sample Depth S 1 S 1 1.5
PEST/PCB's . -
Dieldrin 1100 X 1200 X 620 X 820 X 1200 X
Aroclor 1248 36000 BD 39000 BD 20000 29000 BD 43000 BD
Aroclor 1254 42U 41U 41 41U 41U
Aroclor 1260 42 U 41U 41 410U 41U
Endrin 240 X 270 X 150 180 X 280 X
Aldrin 21U - 21U 2U 2U 2U.
4,4-DDD 42U 41U 41U 41U 41U
Alpha Chlordane . 680 BX 770 BX 410 540 BX 780 BX
Beta-BHC - 21U 75 X 24 BX 50 X 94 X
Gamma Chlordane 21U 21 20U 200 200
|4,4-DDE 42U 41U 41U 41U 41U

- | Endosulfan Sulfate - 42U 41U 41U 4.1'U 41U

| Endrin Ketone 120 X 140 X - 67 X 81 X 140 X

" | Methoxychlor 120 X 140 X 66 X 31 X 40 X
|4,4-DDT 520 X 410 41U - 410 41U
Endosulfan If 98 X 110 X 55 X 66 X 110 X

Y AN

L9-T6-Ta/H0d
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SDG (WHC) BOOGS51
Sample No BOOG76 BOOGS1 BOOGS2 BOOGS53 BOOG54 BOOG77 BOOGS56
Sample Location El E2 E3 E4 E4 ES E6
Sample Depth 5 S S 5 S S S
INORGANICS
Aluminum NA NA NA NA NA NA NA
Antimony " NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA
Beryllium NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA NA
Caleium NA NA NA NA NA NA NA
Chrominm NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA ~NA
Cyanide NA NA NA NA NA NA ‘NA
Iron NA NA NA NA NA NA NA
Lead NA NA -NA NA NA NA NA
Magnesinm NA NA NA NA NA NA ~NA
Manganese NA NA NA NA NA NA :NA
Mercury NA NA NA NA NA NA NA
Molybdenum NA NA NA NA NA NA NA
Nickel NA NA NA NA NA NA NA
Potassium NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA
Silver NA NA NA NA NA NA NA
Sodium NA - NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA
Titanium: NA - NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA
Zine NA  NA NA’ NA NA NA NA
NA NA NA NA NA NA NA

L9-T6~Td/HO0A

Zirconium




Z Jo gz o8eg

97¢-a

1- 198

TABLE D-1 Summary of Phase Il Soil Sampling A

9

3 i

E
#

o g

nalytical iiesﬁlts

2 2 0

R

&7 9

~[9-76-Ta/A0d

SDG (WHC) BOOGS1 S
Sample No BOOG76 BOOGS! BOOG_SZ : BOOGS53 BOOG54 BOOG77 BOOG56
Sample Location El E2 E3 E4 k4 E5 E6
Sample Depth 3 S S S S ) S
VOLATILE ORGANICS
Methylene Chloride NA NA NA NA NA NA NA
Acetone NA NA NA NA NA NA NA
2-Butanone NA NA NA NA NA NA NA
Benzene NA NA NA NA NA NA NA
Tetrachloroethene NA NA NA : NA NA NA NA
Toluene NA NA NA NA NA NA NA
SEMI VOLATILE CRG - . : . .
.| Benzoic Acid NA NA “NA NA "NA NA NA
BEHP ‘NA NA NA NA NA NA NA
‘| Pyrene - NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA " NA NA NA NA NA NA
Acenaphthene NA NA NA NA " NA NA NA
Phenol NA NA NA NA ‘NA NA NA
2-Chlorophenol NA NA NA - NA NA NA NA
Di-n-Octylphthlalate NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA
Naphthalene NA NA NA NA NA NA NA
Pentachiorophenol NA NA NA NA NA NA NA
Di-n-Butyl NA " NA NA NA NA NA NA
Fluoranthrene NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA
| Anthracene NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA
Chrysene NA NA NA ~ NA . NA NA NA
2,6-Dinitrotoluene NA NA NA NA NA NA NA
; \ ’ N
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SDG (WHC) BOOGS]1

Sample No BOOG76 BOOGS1 BOOGS52 BOOGS53 BOOG54 BOOGT7 BOOGS6

Sample Location Bt B2 B3 E4 ' F4 E5 E6

Sample Depth S S 5 S S R S

PEST/PCB's '

Dieldrin 34U 34u 50U 330 34U 350 38U

Aroclor 1248 170U 170U 180 U 1700 170U 180 U 190 U

Aroclor 1254 3400 3400 3500 3300 340 U 350U 190U

Aroclor 1260 340U 42000 11000 X3 3300 340 U 350U 380U

Endrin 34U 340 350 33U 34U 35U 38U

Aldvin 170 170 18U 170 17U 18U 19U

4,4'-DDD 34U 34U 35U 33 u 340 35U 38U

Alpha Chlordane 1100 340 280 210 290 960 XJ 710

Beta-BHC 170 17U 18U 170 17U 180U i9u o

Gamma Chlordane 1700 610 XJ 420 330 440 . 1600.XJ 1000 8 :

4,4'-DDE 34U 34U 35U 330 34U 350 380 k!

Endosulfan Sulfate 34U 34U 50 33U 34U 35U 38U ? o

Endrin Ketone 34U 34U 35U 330 34U 3530 380 % -

Methoxychlor 170 U 170 U 180 U 170 U 170 U 180 U 190U &

4,4-DDT 34U 34U 35U 330 34U 35U 38U S
.| Endosulfan II 34U 34U suU 330 34U 35U 38U

$7 Jo ¥ 98ed
I-d el

‘Values associated with U qualifiet are Sample Quantitation Limit (SQL)
NA indicates analysis not performed '

SDG = Sample Delivery Group

WHC = Westinghouse Hanford Company
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DEPARTMENT OF THE ARMY

NORTH PACIFIC DIVIBION MATERIALS LABORATORY
CORPS OF ENGINEERS
14931 MW, GRAHAM AVENUE
TAQUTDALE, OREGON $7080-BE0Y

CENPD-PE-GT-L (1110~1-B100c} 5 Aug 92
. MEMORANDUM FOR: Commander, Walla Walla District, ATTN: CENPW-FL-ER (McRane)
SUBJECT: MW.0. 92-M-239, Results of Chemical Analyses

Projects HORN RAPIDS LANDFILL
Intended Use: Evaluate site
Source of Material: _Reference Chain of Custody Records

Submitted by: CENPW-PL-ER ' '

Date Sampled: 23 Oct 81 - _ Date Received: 9 Jul 92
Methods of Test:__ Reference Enclosure 1

Reference: DD Form 448 currently being processed

1. Enclosed are results of two selids samples which were submitted to
&8  evaluate and confirm their suspected identity. Included are:
W

o3 a., Enclosure 1, Report number 9158 from ARDL, Inc.
o b, Enclesure 2, Chain of Custody and Cocler Receipt forms.
. I3

- 2. If you have any questions or comments regarding this feport, please
ry contact Dr. Ajmal Ilias at (503 &A5-4166.

ti+ 3. This completes all work requested te date.

B

gy
L

- . T
i
Cwen Enclosures TIMOTHY J. SEEMAN - Reeman
Director
> . , ilius
Copy Furnished: CENPD-PE-GET
\W.0. 92-M-239
Review File
Reading Tile
MFR; Self explanatory. Complete copy in office fllew. .
D-29 Attachment D-1
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DOE/RL-92-67

Velopiiient laboiatory’ ..

CHEMISTRY + BIOLOGY » PHYSIOLOGY
ENGINEERING » ENVIRONMENTAL ANALYSIS

TO: Pam Swan, CENPD - :
DATE: 7/15/82 | -

SUBJECT: Analytical Results
COE Samples HRL3A03 and BRL3AOS
Horn Rapids Site :

INTRODUCTION

TwWo sclidﬂSamples identified as noted above were received from
< CENPD. This laboratory was requested to evaluate the materials and
confirm their suspected identity. :

e
~ P
METHODS AND RESULTS
[t _ . '
o Sample HRL3A03 (ARDL 9158-1)

P CENPD suspected that this sample was sodium bisulfate (NaHB0,) .
“ godium bisulfate is water soluble (28,5 g/100 ml) and its solutions
w are acidic (pH 1.4 at 0.1 melar), ' :

t* A guantity of the sample (25.8 g, as is) was dissolved in 100 ml
of reagent water. The sample was incompletely seluble and the pH
- of the preparation was 0.3,

The preparation was filtered and the filtrate evaluated for sodium

~and sulfate concentration using Methods 7770 and 6010 for sodium
and Method 9038 for sulfate. Based on sodium content, the sample
contains 32% (w/w) sodium bisulfate, Based on sulfate content, the
sample contains 42% sodium bisulfate. '

The results observed suggest the following:

1) the sample contains approximately one-third sodium bisulfate;
and : - ' _

2) some free acid (probably sulfuric acid) is present.

D-31
. Atiachment D-]
£.0. Box 1566 « 1807 W. Forest Street » ML, Vernon, lilinols 62864 » (618) 244-3235 Page3 of 5
"Test Evervthing - Keep The Good" I Thes, 5:21



Sanple HRL3AOS (ARDL 9158=2)

CENPD suspected that the eample was: potaesxum permanganate.

.PDtaSSlum pexmanganate is a strong oxxdant which is water eoluble'

(6.4 g/100 ml). I1ts agqueous solutions are mneutral and are
characteristically purple in color.

aguecus sclutions of the eample were neutral and were the expected
color. The material was incompletely soluble, however, and the
depth of color observed suggested that permanganate was not a major

constituent of the sample.

The solutions were evaluated for potassium and manganese
concentration using Methods 7610 and 6010 for potassiuvm and Methods
7460 and 6010 .for manganese, The results obtained indicated that
the permanganate concentratlon in the sample was considerably lower

than expected

Confirmation of these 1n1t1al values was attempted by standardizing
an agueous solution of the sample against a sodium oxalate standard
as described in Method 3500-Ca E- (Standard Methods, 17th Edltlen)
The results obtained indicated that, . calculated as potassium
permanganate, the oxidants present in the sample exceeded sample
weight by .a factor of approximately 4.

To resolve the contradictory results obtained, a weighed guantity
of sample (100 g) was suspended in a known volume of water. After
prolonged stirring,-the preparation was filtered. The insclubles
were recovered quantltatlvely (98.15%). The inscolubles in the
sample taken consisted of a cenelderable gquantity of small pebbles

and other soil cenatltuent

The filtrate - was scanned over the 'visible range using &

spectrophotometer. The scan obtained was compared with an agqueous

solution of ACE grade potassium permanganate after diluting
aligquots of the preparations so that thelr coler intensities were
approxXimately equlvalent ‘Photocopies of the spectra obtained are

“‘attached. Similarities in the spectra conclusively show that the

sample contains potaselum.permanganate The spectra also show that
another component (not ldentlfled) is also present in the sample.

A standard curve was prepared uSLng aqueoue solutions of reagent
grade pectassium permanganate of known. concentration, A straight
line with a correlation coefficient of 1.000 was obtained. The
concentration of potassium permanganete in the sample extract
described above was determined using this curve at 544.2 nm where
it appeared that lnterference from cther constituents would be

minimal,

The results obtained indicate that the water soluble fraction of
the sample contains 8.2% potassium permanganate.

D-32 ' Attachment D-1,
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APPENDIX E

SUMMARY OF PHASE I GROUNDWATER ANALYTICAL RESULTS
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DOE/RL-92-67
1.0 INTRODUCTION

This report summarizes six 1100-EM-1 operable unit groundwater monitoring events
as follows: '

Round 5 - 3/91 . Round 7 - 8/91 Round 8 - 11/91
Round 6 - 6/91 Round 7.5 - 9/91 Round 9 - 3/92

The report summarizes all available groundwater chemical analytical results for the
1100-EM-1 area for rounds 5 through 9. The complete chemical analytical results are
presented in tables E-1 through E-5 of this appendix following the written summary.

Groundwater samples were analyzed for primary and relevant secondary drinking
water, Washington Administrative Code (WAC) 173-304, RCRA groundwater monitoring
parameters, general chemistry parameters, Contract Laboratory Program (CLP) Target
Compound List (TCL) parameters, CLP Target Analyte List (TAL) parameters, coliform
bacteria, and radiochemical parameters. The results have been broken down into the
categories of volatile organics, semivolatile organics, pesticides, metals, wet chemistry,
radioactive isotopes, and coliform bacteria for ease of comparison. WHC Office of Sample
Management provided validated resuits for Round 5 and partially vatidated results for
sampling Round 6. The remaining analytical data was validated by the U.S. Army Corps of

- Engineers. Data validation was conducted using the guidelines in Westinghouse Hanford

Corporation Data Validation Procedures for Chemical Analyses (WHC, 1991-92).

-Groundwater samples were obtained accordihg 10 the Operable Unit Groundwater
Sampling Schedule, table 4-1, from the Remedial Investigation (RI) Phase II Supplementat -
Work Plan for the Hanford Site 1100-EM-1 Operable. Unit (DOE/RL-90-37).

2.0 GROUNDWATER CONTAMINATION

Groundwater data is tabulated according to monitoring well numbér, well

identification tag, round number, and sample identifier. Upper tolerance limits (UTL’s) are
presented for ease of comparison. '

2.1 VOLATILE ORGANICS

All data units for volatile organics are given in micrograms per liter(xg/1) unless
specified otherwise. Monitoring well numbers 1, 3, 4, 9, 19, and $30-15A show no analyte
compounds detected above the sample quantitation limit in Rounds 5 through 9.

Monitoring well numbers 6, 8, 10, 11, 13, 14, 15, 20, 21, $29-E12, and $32-EI13A
were found to contain the following positively identified and quantified analytes pertinent to
quantitative risk assessment. Only values that exceeded site UTL’s are noted in this
summary, for complete information consuit the attached tables, Compounds with the
qualifier "D" were identified in an analysis at a secondary dilution factor.
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Positively-Identified and Q_uantifiéd Analytes

Monitoring Well Analytes
6 acetone and chloroform
8 i,1,1-trichloroethane .
10(Sample B06196) 1,1,1-trichloroethane
11 acetone, trichloroethene,

C ' . and 1 ,1,1-trichloroethane
12 ' . trichloroethene(D) -
13 : methylene chloride and

_ trichloroethane
14 - ~ trichloroethene .
15 S . mchloroethene(D)
20 o o acetone, trichloroethene,

_ . and 1,1,1 tnchloroethane

21 - acetone -
S20-El12 ‘ _ac_:ctone_

S32-E13A acetone

Monitoring well numbers 5,:6, 7, 8/8A, 10, 11, 13, 14, 15, 17, 18, 20, 21, 22, and
S30-15A were found to contain the following compounds. It should be noted that these
compounds are listed with a "J" qualifier indicating that they are estimated values. They
meet identification criteria but their concentration falls below the lowest concentration used in
the calibration curve, yet is greater than zero. W]:ule their identity is known theu'
concentration should be considered uncertain.
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Identified Analytes

Monitoring Well T Analytes
5 : 1,1,1-trichioroethane
6 tetrachloroethane and acetone
7 - acetone and C12 hydrocarbons
8/8A - acetone .
10 - 1,1,1-trichloroethane

_ and trichloroethene
11 . trichloroethene -
13 1,1,1-trichloroethane and
14 1,1,1-trichloroethane and

\_ trichloroethene
15 acetone(J)
17 g tetrachloroethane and C12
hydrocarbons
18 _ acetone(J), chloroform, and
tetrachloroethane

20 trichloroethene
21 ' acetone(J)
22 i,1,1 tnchloroethane
$30-15A chloroform ' '

2.2 SEB&I\’OIATILE ORGANICS

All data units for semlvolatﬂe organics are given in micrograms per hter(pngil) uniess -
specified otherwise. Monitoring well numbers 1, 2, 3, 4, 6, 7, 8/84, 9, 10, 11, 12; 14, 15,
17, 18, 19, 20, 21, 22, S30-15A, and 832-E13A show no analyte compounds detccted' above
the sample quantitation limit in Rounds 5 through 9.

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

Positively Identified and Quantified Analytes

Monitoring Weil Analytes

5 diethylphthalate
13 diethylphthalate
S29-E12 diethylphthalate
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2.3  PESTICIDE ORGANICS"

All data units for pesticide organics are given in micrograms per liter(ug/l) unless
specified otherwise. Monitoring well numbers 1, 2, 3, 4, 5, 6, 7, 8/8A, 9, 10, 11, 12, 13,
14, 15, 17, 22, §29-E12, $30-15A, and S32-E13A show no analyte compounds detected
above the sample quantitation limit in Rounds 5 through 9.

In monitoring well numbers 18; 19, 20, and 21, the following analytes were
identified. It should be noted that these compounds are listed with a "J" qualifier indicating
that they are estimated values. They meet the identification criteria but their concentration
falls below the lowest concentration used in the calibration curve, yet is greater than zero.
While their identity is known their concentration may be uncertain.

Identified Analytes
Monitoring Well "Analﬂ_ es
18 |  Arodlor-1260
19 . Aroclor-1260
20 . - .. Aroclor-1260

21 Aroclor-1260

2.4 METALS AND CYANIDE

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, S29--

El12, S30-15A, and S32-E13A, the following analytes were positively identified and
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Positively Identlfied and Quantlfied Analytes

Monitoring Well ' 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 _ _ Ba, Ca, Mg, K, Na

13 ) Ca, Cr, Mg, K, Na

14 Ba, Ca, Mg, K, Na

15 Ba, Ca, Cr, K '

17 Al, Cr, Ni

18 Al, Cr, Cu, Fe, Zn

19 Cr, Cu, Zn

20 Al Ba, Ca, Cr, Cu, Fe, K, Na, Zn
21 Cr, Cu, Zn

22 ' Cr, Cu, K

S29-El12 Zn

S30-15A Ca, Zn

S32-El13A : Ca, Mg, K, Zn

In monitoring well numbers 1 through 15, 17 through 22, $29-E12, S30-15A, and
S32-El13A, the following analytes were identified. The qualifiers for inorganic data are
defined differently, thus the definitions for the qualifiers presented below have been included
here for ease of interpretation. A "B" qualifier (inorganic compounds only) means that the -
reported value is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL).

An "*" qualifier means that duplicate analysis was not within control limits. The
identity of the analyte is certain but the concentration is uncertain.

A "U" qualifier means that the compound was analyzed for but not detected.
A "W" qualifier means the post-digestion spike for furnace AA analysis is out of

control limits, while sample absorbance is < 50 percent of spike absorbance. Therefore, the
concentration is uncertain.

E-5



An "N" qualifier means that the spiked sample recovery was not within control limits
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making the analytes concentration uncertain.

Monitoring Well

1
2
3

o

22
829—E12
S30-15A
S32-E13A

Identified Analytes

Analyes

Ba(B), Cu(B), TI{UW),Zn(B)

Sb(B), Be(B), Ni(B),

Sb(B), Ba(B), Ca(*), Mg(*),
-Ni(B), Na(*), T{UW), Zn(B),

Cu(B) :

Ba(B), Cr(B)

- Al(B), Sb(B), Ba(B), Be(B), Cd(B),

Cr(B & ), Cu(B), Ni(B), Zn(B)
As(BW), Cu(B), Cr(B & B*), Sb(B)

' Be(B), Zn(B), Cr(B*), Cu(B)
- Al(B), Ba(B), Be(B), Cr(*), Cu(B)

Ba(B), Cd(B), Cu(B)

‘Ba(B), Sb(B), Ni(B)

Al(B), Sb(B), Ba(B)

Sb(B), Ba(B), Cr(B), Cu(B)

Sb(B), Ba(B), Zn(B)

Sb(B), Ba(B)

Sb(B), Ba(B), Ca(B), Cr(B), Cu(B),
Mg(B), Na(B), Zn(B) :

Cu(B) -

~ Al(B), Cr(B), Cll(B), Mg(B), Ni(B), Zu(B)

AI(®), Cu(®), Zn(B)
Ba(B), Be(B), Cr(B), Cu(B), Ni(B), Zn(B)
Be(B), Cd(B), Cu(®), Ni(B), Zn(®) "

- Cu(B), Zn(_B)

Sb(B) .
Ba(B) .
@
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2.5 WET CHEMISTRY
Data units vary more for wet chemistry, but is milligrams per liter(mg/1) unless
specified otherwise, see tables data for details. In monitoring well numbers 1 through 3,
7 through 15, 17 through 22, S$29-Ei2, S30-E15A, and $32-E13A, the following analytes

were positively identified and quantified and found to be above site UTL’s, except for
nitrates, which bave 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

7 fluoride and chloride

g TDS, sulfate, and fiuoride

10 : nitrates(no UTL), sulfate, fluoride, TDS,
and chloride '

11 : pitrates(no UTL), fluoride, nitrite, sulfate,
and TDS

12 nitrates(no UTL), sulfate, and TDS

13 nitrates(no UTL), sulfates, TDS, and fluoride

14 nitrates(no UTL), fluoride, sulfate, and TDS

15 nitrates(no UTL), fluoride, sulfate, and TDS

17 nitrate, fluoride

18 - _ pitrates(no UTL), sulfate, TDS, and pH .

19 fluoride '

20 ' fluoride, sulfate, and TDS

21 - fluoride and phosphate

22 : ' fluoride and ammonia

$29-E12 fiuoride '

S30-E15A . alkalinity

S32-El13A - alkalinity
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2.6 RADIOACTIVE ISOTOPES
All data units are picoCurié per liter(pCi/l). In mbnitoﬂng well nombers 2,
4 through 9, 17 through 19, 21 through 22, $§29-E12, $30-15A, and S3213A, noa or 8

radiation was detected above the UTL’s. The témaining wells, shown below, have o and 8
levels above the UTL’s.. : o S - _ :

Wells with Radiation Levels Above UTL’s

Well Number = - . Radiation
1 o and 8

3 B

10 _ ' 8

i1 - e and §

12 - B

13 ' . B

14 S aand

15 . g B

20 B

2.7 COLIFORM BACTERIA

Analytical tests for coliform bacteria were negative.

3.0 DATA QUALIFIER KEY FOR GROUNDWATER LABORATORY DATA!
3.1 ORGANICS |
U - The analyte was analyzed for and is not detected above the given value.

T - The analyte was analyzed for and was Iiositively identified, but the given numerical value
may not be consistent with the amount actuaily present in the environmental sample.

R - Quality control indicates that the data are unusable. Re-sampling and/or re-analysis is
necessary for verification.

N - Presumptive evidence of presence of material(tentative identification).
C - Pesticide results were confirmed by GC/MS.

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

T Source: Risk Assessment Guidance for Superfund, EPA, 540/1-89/0002
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A - The TIC is a suspected aldol condensation product.

X - Additional flags defined sepatately.

3.2 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 - Quality control indicates that the data are unusable. Re-sampling and/or re-analyms is
necessary for verification.

E - Value is estimated due to matrix interferences.

M - Duplicate infection precision criteria not met.

- N - Spiked sample recovery not within control limits. -

S - Reported value was determined by the Method of Standard Additions(MSA).

3.3 RADIOACTIVE ISOTOPES

.. - - = Sample not taken or data not requested

: .

Below error limit (for round 5)
Less Than

LT
4.0 REFERENCE

WHC, 1991-92, Data Validation Procedures for Chemical Analyses, prepared by Golder
Associates, Inc., for Westinghouse Hanford Company, Richland, Washington.
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Tabla E-1 Volatile, Samivolitite and Pasticide Organic Analysis
MONITORING WELL 3 1 1 1 1 3 F] z 2 z 2 z 3 3 3 3 3 3 I + 1
Wl D SHEUTEL'S  BLBIL SLEN S11-BH SR Bl gL SIEI SIEID S34-E(0 SHEW 53010 SHEI0 SALEIZ S4LE1R SRR SIVER S41-Es2 SIHEIZ SISEIZA MIEERA SSSERA
ROUKD . wgel, 5 € T T3 3 9 5 5 E] 15 L] ] 5 3 1 15 ] 9 5 3 7
SAMPLE 102 BODZUG Ka1ata BO0ZSA BOSOX3 ROSI94 BOZI0 1BT6 BOO7S2
PARAMETERS _ _(unis uply
SEMLVOLAYILY GRGANICS (CONT)
Hexschlorocyclopeatdicns 10 - 10y - - - 101 ny - - - - L] - - Wt B = 160 Py
24,6 Trichiazopheool n - 0y - - - - - oy 10U - - - - wu - - o0 - - (LX) -
24,5 Trichokrepheoo] 50 - su - - - - - 50U 500 - - - - 500 - - 200 b - - seu -
10 - 0wy - - - - - [[JH 10y - - - - wo - - iu - - 1oy -
30 - LY - - - S0 nu - - - - sau - - U - nu -
Dimethy] Phibatatz 10 - ny - - oy ny - - - [L3F - - -~ - - 10U -
Aceraphtinglona w - 0y - - - - oy nu - - - - LT - - ou - - oy -
2,6 Dinkrotoheene 10 - 0wy .- - - 113 nu - - - - L] - - au - nu —
1. Meunllive 50 u - - - 504 nu - - - - 500 - - W00 - - v -
Acenaphthen: 10 - 0y - - - - - 1017 0y - - - - o - - 0o - - wu -
24-Dinktroghensl 30 - s - - - - - U nu - - - - so - w00V - - 503 -
4-Nitroghepal 50 - sou - - - - - U U - - - 0 - ou - - sou -
Dienzéfuran 10 - 0 - - - - - o Y - - 101 wu - - w0y -
24-Dinkrecohiese 10 10U - - - - - o 10y - - - 10 - - wu - wu -
Dicthylghibalus 10 - wu - - - - - 100 w0 - ~ - - U - - 0y - - 1wy .
4-Chisrepbaaykpheaylether 10 - o - - - - - 1o wU - - - - 1B - .- dou - - 0o -
Phoreoe: - m - u - - - - - wu nu - - - - ny - - oy - we -
4-Riro E] - 0y - - - - - S0 sou - - - - 00 - - 000 - U -
4,6-Dinfiro-2-Methylpbenol 50 - 0y - - - - - U 0u - - - - L0 - - Wy - - U -
W-Nitrosodipbéaylimise {1y 10 - 0y - - - - wy By - - - - 0w - - wy - . w -
4-Bromogheny! pheeylether w0 - U - - - - - wu wu - - - - tou - - 0o - - o -
exachloredenzen 10 - nu - - - - - to- o wu - - - - (1] - - we - - 1 )
Pentachorophenol 30 - sou - - - - - 00 50U - - - - 2y - - 208 - - o
Phenanthcens " - nu - - - - - o ny - - - - 0w - - iou - - 1o -
Antheaceps 10 - ny - - - - - 101 Wi - - - - oy - - w0 - U -
- Bit-Rulylphibalae 10 . ni : - - - wy w0y - - - - ey - - .40 - . o _
Fhomnihen: 1w - wu - - - - wy 0y - - - - wo - - 0 - - 1oy -
Pyiera 1o - 10U - - - - - 0wy (211} - - - - Wy - - wu - - ot -
ButyRocrazy hthalsts 1 - wy - - - - - icu woy - - - - lon - - wu - - wu -
3,3-Dichtorcbearidioe ] - w0y - - - - - wu 20 - - - - 20 - - o . - WU _
Benzo(slanthreese 10 - @i - - - - - wu ooy - - - - 0y - - v - - u -
Chryseoe. 10 - wu - - - - - wy C3H] - - - L] - - ey - - 0y -
bisg2:Eibylhonyl)Phihainte 2 - Ly - - - - - wu 0o - - - 10U - 10U - - By -
DiaOctyl Phlkalate 10 - wu - - - - - wy 13} - - - - ILFT - - qau - - U -
BanzoghiFhiorinthéne o - w0y - - - lou It - - - 10U - - wu - - 10U -
Bepzti) Fhurathipa W0 - 09 - - - 1w v - - - - 0u - - au - - L1 -
Banzo{a)Pyroene 10 - 0y - - - - - wu e - - - - oy - - w0u - - wy -
Indeno(1 2, 5-c8)Pyrenz 10 - Wy - - - - - 0y 1001 - - - - Y - - Qv - . 1o -
0 - wu - - - - - i e - - - - oy - - 40U - wu -
10 - oy - - - - - 1wy nuU - - - - w0y - - ou - - oG =
FOSTICIDE OROANICS
aipha-BHC - 005U - - - - - 005U 0.05 U - - = - D45 O - - = = - 0050 -
et BRE - 05 U - - - - - 05 U 008 IF - - - 008 0 - - - - . 005U -
deba-AIIC - 005U - - .08 1} 005y - - D05 O - - - - - 0050 -
ganiraxRHC - vosy - - 208y 005 U - - - [LI3E - - - - - 008 ¥ -
Teptachor - 008 0 - - - - - 065 U oos U - - - 008 1 - - - - - 008 i -
AMdrin - nas o - - - - - oo U [X:3T) - - - 0.05 5 - - - - - .05 U -
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Benzo{tFlorinthens 0 - - - Wy 100 - - - - LR - - - nu -
Heazofk)Fonthene 10 - B - - Y] Cnu - - - - - wuy - - - Lwuv -
Bepzo{s}Fymens 1 - - - - w0y io - - - - - @y < - - o -
Tadena(l,2,3cd)Fyrene 10 - - - wu 10 - - - - - FO1) - - - o -
dbenres,WAmhTccos i - - - - Wy wy - - - - 17 - - M Qou -
Benzofg.hi)Pesyiene 10 - - - - 10U 0w - - - . - 0U - . au -
PESTICIDR ORGANICS - -
aphile | 0.03 - - - - 05 B - - - - - 0.05 1 - - - 005U z
b BIC . 0.05 - - - - 405 U = - - - - - 0.0 U - - - 005U -
detaHHC Y - - - - 005 U - - - - - 085y - - - 005Ut -
pomaBlic’ .05 - - - - 0.05 U - - - - - 0.5 U - - - 005 U -
Tiepiachior [5%] - - - 005 U - - - - - nosu - - - 203U -
Addn - 0.08 - - g - 005U - - - - - - 111 - o - 205 U —
Heptachlor epoxhe 0.03 - - - 005 U - - - - - - 0.05 U - - - 2051 -
Endorulfan o.0f T - - - uos U - - - = - - .08V - - - a0s v -
Dkiria L] - - - - 21 - - - - - - oLy - - - oa -
44-DDE 0.4 - - - - o1y - - - - - - oLy - - - LY .
Endrin [ - - - - ey - - - - - oy - - - oLy "
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44-DDD o1 - - - - 3R] - - - - - - oLu - - - [A%1] -
Endosulfan suilue L] - - - aly - - - - - - oLy - = . Ly _
44.9DT 01 - - - alu - - - - - [3%1] - - - 0LU -
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Toxagh:oa ] - - - Lty - - - - - ru - - 1y
Aockr 016 3 - - - - o5 - - - - osy - - - [X11] -
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Argriar-1268 1 - - - - 1] - - - - - - v - - - 1u .
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Tatte £-1 Vola @ and Pastlcldes Qrganic Analysls
MENTORMNG WELL ] ] 9 9 10 I3 0 10 o 0 10 i [ 1 1 11 u
Well 1> STEUTL'S sizs08 s32-50% Sz 552-E08 AI-EI0A SH-EIDA S30-RI0A 510-E0A SIEI0A SICEI0A SI0-RI0A SH-EIOR S1-Ei08 S3-E108 S30-EI0R SI-EIR S18.E107
ROUND ugri. T 73 a 9 H ] 5 T 7.5 L] L] 5 H [ & 7 5
SAMPLE IDZ# Ho1SHD BOISES RopHW} DOOY44 BooYas BOIS3E DAV BOG196 Boolw4 BSOS DoDYS2 BOYSE BoIOXS BOESIE
PARARMETERS __ (vnly gy S
VOLATILE GRGANICS
Chloromethane 2 - ey - - 0U 10U 01 - wo oy (2] iy 10U 1wl [C] o wu
Trichlorolivereaktthase NA - - - - - - . - - [} - - - - - -
Hromom:thane 2 - 1y - L34 twh o1y - Wwo ny 1} Wy 04U 1BU 0y L3713 W0
Vinyl Chlorids H - 1eu - - L34 wuy wu - o 0y Ly 1wy 0y 160 L] oy 10U
Chiaysthane H - 0w - 1047 [L]:] wy - L34 1w LYy wu wy 1wy L] wy 1wy
Metbyleo Chiaride L - U - - U su su - s sy ER 50 su su su sy su
Aceione ® Wy - - oy 1017 ey - 1ou woy WK 1y wy 0y 101 n 0u
Casbon Disullde 1 - su - - su $r su - U su [X37] 5U U U 30 su su

1 - su . - sy $12 su - su su 054 su su 51 (31 5u su

1 - 0 - - su 3 50 - sy su sy su su su EYH U sy

1 - . - - - - - - - " 05y - - - - .- -
Trans-},2-Dichlorasthene HA - - - - - - . - - - osu - - - - - -
1,2-Dichlorpethene (ot} | ~ su - - su su su sy st - su [ su s - su
Chioreform 1 - E3E - U Y] 5u su s (X3}] sU ¥ su su su 3l
1 2-Oichlaposibane ' - Eatd - - U su su - su sy [E2:] s sy 5u U su su
2-Botanons 2 - wu - - 10y ot nv - 10Uy [[3H ] 0u 01 01 0y Wwu wy
Tettakydiaturan NA - - - - - - - - - - 1oy - - - - - -
1,11 Trichiorocibane L2 - 1 - i 23 21 - 1 s .3 su E3E su su 3 12
Carbon Trtrachborids 1 - LUl - - sU 5y ERY - - 5U U a3y 5v iU 5u sy su 50
¥iryl Aceune 2 - wu - - 0y ey wyu - 1en - aiu (L) o wy icu - 1o
Bronodichloronicthane 1 - su - - sy v su U sy 93y su su s su su s
1aDichloropropans 1 - 53U - - 4 sy su su sy asu 50 sy U su 50 F1v
vir-1, 3 Rkhoropropene [} - 5u - - 54 LRl U su sy sy su sy £+ 5y - Lsu
Tram-1,3-Dichloropropens § - 5u - - su S su - 5U LD sy 5o su sy 50 - T8
Trichlaroethens E - sy - - su 21 z4 - 31 1 2 s sy 3 41 33 LA
Diramoehloromcthing L - su - £t sy su - 5U 30 056 £t sy E3H su E3U Eal)
1,12 riohio roetune 1 - s - - fat sy su - su U LEL] s U U su su su
Benzeno 1 - 54 - - s su su - g su st U su 0 su su su
Dromoform 1 - su - - ERTS su su su su 5 U su su su su U su
4 Methyl2-Pentanone 1 - g - - 10U L] 10 ot nu LU wy oy wy 0u ol 31}
Tllexsnine 0 - L] - - woy [L3F] oy wu 01 Ly iy v 10y W ar wu
Feteachlooetbens 1 - ERH - - su F3H 5y s su [X31] su su U sy E 5u
1,022 Tetrachoropthint i U - - su E3H su - [3H 104 osu su sy sy su 10y 00
Tohine 1 - sy - - U su 5U - i 50 bsu su sy SU EH su su
Chborobenzene 1 - su - - v U U - U U Xy] su sy su su U 11
BhyRenzone 1 - ERI] - - s su su - sy s (%3] su su su 1 50 s
Siyrene 1 - su - - U su su - su sy [E2:] U su U sy su su
mpnykne NA - - - - - - - - - - esU - - - - - -
oaykor RA . - . - - - - - 150 - - - - - -
Total Sybenes 1 - L] - - v sy su - iu sy - ER) sy su su su su
CI2 JIYDROCARMON N - - - - - - - - - - - - - - - -
1.3-Dichiorebentons HA - - - - - - - - - - s - - - - - -
14-Dichlorsberacnc HA - - - - - - - - - as U - - - - - -
1,2-Dkbhorobinzent NA - - - - - - - - - - LEET - - - - - -
SEMIVOLATILE DRGANICE
Phenol . 10 - - - - - FET) wu - - - - - - vy or - -
bin2-ChioresthyljEther i) - - - - - 10 wu - - - - - 1wy e tr - -
Z<hlorophenas 10 - - - - - w0y [LF) - - - - - - 1] 1wy - -
1.3 Ditasobenrens w0 - - - - - W0 - {135 - - - “ - 1Y ny - -
1. 4-Dictorobenrens ] - - - - vy [L3E - - - - - wu wu - -
Ryl Aleohol 0 - - - - tou 10w - - - - - - [L]] nuy - -
1,2-Dichkrobentens 10 - - - - - wy g - - - - - - L)) ny - -
2Mebylphaol 0] - - - - L] 10y - - - - - 100G nu - -
bis{2-ChlareliopropyhEther 1] - - - - - ou wu - - - - - [C]F] oo -
4-Methylpbeool o - - - - - lov 1wy - - - - oz v
N-Nitroso-D1-n-Eropylansin: 10 - - - - (3] 10y - - - - - 101§ 0y - -
Hexschlaroethane 10 - - - 1o 16U - - - - - - U 01 - -
Hitzobenzene 1 - - - - - (1343 1By - - - - - - 1014F WU - -
Hophorane 0 - - - - - oy 100 - - - - - - U w0 - -
2-Niwophenot w - - - - - oy 1wy - - B - - - 10y w0 -
24 -Dimeibyiphens) W - - - - - 1wy mu - - - - - 0y Wy -
Benzoke Aeid 30 - - - - - sy sou - - - - - ny 00 - -
Bis2-ChiormcthoryMabine [t} - - - - - 10y v - - - - - 0y oo - -
2 A-Dichinrophessl 10 - - - - L3} 0 - - - - - - o wu - -
1,24Trkeblorobnzens 19 - - - 1wy wu - - - - - - 39 L] -
Haphthakps B 10 - - - - - wu oy - - - - - - vy oy - -
#-Chioroariline” 0 - - - - - wuy o - - - - - nu o - -
‘Tlerachlorobuisdiiny 0 - - - wy oy - - - - - nu o - -
4Chloto-1-Methpigphzacl w0 - - - - - v wo - - - - - - 0 0w - -
e © - - - - - by gy - - - - - - nu 10U -
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Tabte E-1 Volatile, Semivalitile and Pesticide Organle Analysis
MONITCRING WELL ] 9 9 18 10 10 10 10 10 [T 1" [ 1" 1 n
Weli I STEUTLS SILEAR §12.008 53208 SIHEIDA S3-Ei0A SICEI0A SH-HI0A SH-ELDA SH-BI04 S30-E10A SIEIR SIEI0R SI0E0D SI0-EI0D S30-E10R S-EI0B
ROUND utfle ? 5 5 [ 3 3 5 7 px1 L] ] 3 3 3 & 2 [z
SAMFLE IDR 801540 POY546 BOOHW2 TO0Y44 BUYAS BOIS3t BOIAVA 005196 Baoliwé BOOHWS BOOYS2 BRYSS - BOIOXS BIH4
PARAMETERS  (unks ugflp
SEMI-VOLATILE OROANICS (CONT).
Hexachboronychopeoiadiens 10 - - - - ~ €5 ou - - - - - - 10y 00 = =
246 Teichinrophencd [ - - - - - wy ey - - - - - - 100 w0y - -
e bolorophent! %0 - - - - - 500 o - - - - - - 00 wu -
2Chiotonsphitulene 0 - - - - - w0y 10y - - - - - - o 10y - -
2 Hiioanilise 0 - - - - - Wy 0uU - - - - - - sou Y - -
Dlaty] Phibatale 1 - - - - w0y 10y - - - - . - e wu - -
Ascosphibyknz 1o - - - - - [CRI2 [LIE - - - - - - wy L] - -
2,6-Dlairtshoene 1o - - . - - LAY [L]7] - . - . . - Hwu v - -
1-Hitoanillna 0 - - - - - WU 1] - - - - - - 0y oy - -
Acsnaphthena 10 - - - - - L] 1wy - - - - - - nu w0y - -
2,4 -Dlsitreghenal 50 - - - - - E T U - - - - - - su sou - -
4-Niucpheoat 50 - - - - - oAr sou - - - - - 30U Hu - -
DBieatofuran 10 - E - - oy 1wy - - - - - - L) 131 -
2 A-Disiectohuena i - - - - - wu ELR ) - - - - - fLE]] wir -
Ditthylphthalata 10 - - - - - Ly Iy - - - - - - lau wu - -
4-Chlotapheny phenykeher i - - - - (] By - - - - - - w0y 101F - -
Fuoreas 10 - - - - oY oy - - - - - - wu WY - -
4-Hicounllne ] - - - - - U U - - - - - - soU 50U - -
4,5 Dinitro-2-Methylphenot 30 - - - - oy souU - - - - - U U - -
H-Hirosedighenilimin (1) 0 - - - - - nu oy - - - - - wu we - -
4-Tromagbeayt-phenglether 10 - - - - - wi e - - - - - - v wu - -
Hexachlorobensent ' ° - - - - - oy 0w - - - - - - 10U wy - -
Penlachloroptienol 50 - - - - 00 sy - - - - - - sou Lial] - -
Phenunihreoe [0} - - - - 10U 0y - - - - - - L3S ny - -
Anlracens 0 - - - - - 10U 0y - - - - - - e wy - -
Di-o-Buyiphibalile 1] B - - - - 0y By - - - - ~ - [C3] oy - -
Fhonnbeoe 0 - - - - - 10U wi - - - - - - oo 10U - -
Pycens 10 - - ow 1vu - - - - - wo wu - -
Butyitwnzylphdalic 1 - - - (LR LAY - - - - - wy nv - -
3,4 Dichlotabenzidioc 20 - - - - - w0 20 - - - - - - 200 0v - -
Denzofapuntheasens U] - - - - o wu - - - - - - L3 1] 10U - -
Chiyinr 19 - - - - wo 164 - - - - - - R wu - -
biy2-Eibyihexy P hiabs n - - - = 00U ey - - - - - - wy ou - -
‘DOl Phalile 0 - - - - oy oy - - - < - - w0y [ERTS - -
BeorofbiFhugrantheos 0 - - - - 0U - wu - - - - - - 0wy ou - -
BeerofiiFluopanthene 10 - - - - nv 1wt - - - - - - 1w ey - -
Beato)PyTosee it - - - - - U 1w - - - - - - wu 0o - -
InGena{1.2.3d)Pyecna v - - - - - (34 w0y - - - - - - nv 0u - -
DibenslnbyAnhrscene 0 - - - - - 1eu we - - - - - - wu 10y - -
Beizotg.b iiPerylios & - - - - - v wy - - - - - - wu 1oy - -
FESTICIDE CRGANICS .
e 0.05 = = - - - 0.08 U 005 0 - - - — - - 903U 0.01 Ur =
beta B 0.05 . - - - - ons U 005U - - - - - - 005U 208 U8 - -
detea RHE .05 - - - - - Q05 005U - - - - .- - 03 U 008 UF - -
gamma BHC 0.0 - - - - - 205U 0.05 U E - - - - - 08 0 0.08 Ur - -
Iieptachior 0.05 - - - 3 D08 1F acsu - - - - - - 0.0% U 008 UF - -
Aldrin 004 - - - - 0051 oS u - - - - - - 0.05 U 005 LT - -
Hepachlor cpoxida 608 - - - 005U 005 U - - - - - - DO P 0.08 U} - -
Endoslian | 008 - - - - Qo5 405 U - - - - - - 008 D5 U3 - -
Dickrla o - - - - - oy oy - - - - - - e 01w - .
44-PDE a1 - - - - - ol i - - - - - - (X3 1w - -
Endiin a.l - - - - - AR ot - - - - - (394 0.1 - -
Endosulian 1 LX) - - - - - LAY LAR B - - - - (A1) [30] - -
14.0DD a - - - - - [ i - - - . - - elu [XR] - -
Eadosolfan julfits o1 - - - - - aqu 816G - - - - - - (3] (YR} - -
L40DT ol - I - - - 21U 0y - - - - - - oy oLyl - -
Methoxychior [X] - - - - - sy [X3] - - - - - - o5y 05 - -
Endrin kewoe a1 - - - - - .y oLy - - - - (3R] 0.1 Ul - -
ipha-Chlordane [X] - - - - - asu o5y - - - B - osu 05 U - -
pamma-Chierdaoe [%3 - - - - - [ Ealy osvu - - - - - - 05U DER - .-
Toxaphene 1 - - - - - " 3] - - - - - S 1w - -
Acoctor-E015 o3 - - - - 23] (X3 - - - - - [X31] 05w . -
Avshoe-1222 0.8 - - - - - [X2] 95U - - - - - - [X21] 050 -
Atoctor- 1232 (1] - - - - - osu B3y - - - - - - 0su 051 -
ociar- 142 a1 - - - - - o5 U 05U - = - - - - 050 231 - -
o148 3 - - - - - osu oiy - - - - - - ol asm - -
L1254 [] - - - B - T\ 1y - - - - - B [RH) i1 - -
1260 1 - - - - - U Ly - - - ~ - - iy 1ur - -

Ay
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= [E] B B = = - (0] = = = = = nel = - - o IR
- no - = - - - na - - = - - nel - - - o eAdAnIY ORI b
- nu - - - - - n - - - - - nal - - - o uxpRgoIeN XN
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- no - - - - - nol - - - - - aal - - - a auvpsoleporxayt
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- non - - - - - no1 - - - - - not - - - o FOIRHGIAG ]
- o - - - - - noi B - - - - not - - - o FUTHOIATATE T
- o - - - - - s of - - - - - net - - - o IovatSotopga-g
- for - - - - - nor - - - - - ner - - ol FANAR0IND THI
- RO - - - - - noE - - - - - ner - - - ol tomegg
. SOINVIEG TULY IOA NS
- - - - - - ng - - - - - nse - ¥R FedalqalelyG T
- - - - - E s - - - - - nse - ¥H H|ITQQAAT+]
- - - - - - - E ns - - - - - nse - ¥N AR E'T
- - - - - - - - - - - - - - - - ¥i NOEUVIORAAN 21D
~ ns ns ng - ns nE nE ng ng - ns ns nt ne ns - ng ' 12040y, ro.
N} - - - - E - - - - s - - - - - 50 - ¥ 0fx0
i - - - - - - - - - ns - - - - - nsa - i suzfedu
(] ¥ ns ns - ns nE ns as ns ne ns s ns ns ns nea as ] il
b N ns ns ns - ns 113 ns ng ns ns nf ng ns ng ns a5 as t 2upzoagfy
[} ng ns ns - ne ns ns ng ag as nf ns ns ns ns 5o ns 1 Quzagplop]y (=Y
m ne ng ns : s 1z ns ne ns ns ns ns as ns ng ngo ng 1 . cusgop y—
not ns ns - nol ool 0o ns ns ng no ner nn as ns [ 37 wot 1 AROIYRILL V'L
nf ns ng - s ns ns nE ns ns as ns ns n§ ns nso ns 1 WAL E
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Tabla E-1 Volatile, Semlivolitilo and Pesticlde Organic Anblysis
MONITORING WELL 1 1 2 1z [} 12 2 5 ) 5 13 [ [} 14 3 "
well SEFEUTL'S s16-R108 $30-E10B SHEI9A S3-EI0A SH-ES0A SI1EI0A SI-HI0A SILEIDA SI-HI0R S3LE1B sIEI0R sHELR $31-E16B S)-E1R 531-RI0C sal-nIee SH-EWC
ROUND ugil 3 9 5 [ 7 15 a L4 5 6 7 1.5 E] L] E & T
SAMPLE (D4 BOIDYT w197 BOIIXS BOY20 BIIOTS BHAZE BOIEWO BO§ITE BODHXY DKOYZ4 BO10T? BALSON BOLBWS BOOIIX4 BOOY2E BOIOTY
PARAMBTERS _{unis ugfl)
SEMLVGLATILE ORUANICS {CORT)
Hexichiorecyclopenladicne 3 - - - 531 - B - - - 0y - - = s - 0o =
24,8 Trichiosoghecel 10 - - - wu - - - - - 0 - - - " - 0 -
14,5 Trichokoreghenal - w - - - 0U - - - - - U - - - - - 50U -
2-Chdatonspbibalee o - - - wu - - - - nu = - - - - vy -
2Nitraniling S0 - - . U - - - U - - - . - 50U -
Direihiyl Phehalatz w T - (LR} - - - - nu - - - - L3} -
Acenaphihyless . 1 - - - [[RY] - - - - - 1o - - - - - wy -
2;6-Dinitroacheng L] - - wu - - - - - ey - - - - - ou
2 Msoarniting s0 - - o - - - - - Wy - - - - - sau
Acenaghibeo [t} - - - oy - - - - - oy - - - 0wy -
24-Dinitopheool 50 - - - U - - - - 10U - - - - wu -
4-Hiiogheaot 30 - - - sou - - - - - o - - - - - AU .
Dibenzoforia ] - - - oy - - - - - fou - - . - - wu
A -Dinksotohuens 0 - - - 0 - - - - - 10y - - . - 1o -
Dithylgbthalale 1 - - - nE - - - - - 10 - - - - - 10U -
5-Chloropheayl phenylihes 0 - - - 0o - - - - Sovu - - - - Wwu -
Fhuorene . u - - - ey - - - - - [L3H - - - - wo -
A Niucantline “ - - U - - - - - sau - - - - . w0y .
#,6-inkro-2-Methyipbznol E) - - - sod - - - - - 500 - - - - £ -
H-Nitresodiphenlimioe {1y 16 - - w0 - - - - - e » - - - U
4 Brorogheaylphecyltbes [ i - - (11 - - - - wu - - - . wy
HexacHlorshenzene i - - - w0 - - - - U - - - - - oy
Pentachhorpheool 5 - - - 301 - - - - - 50U - - - - - sy -
Pheranthrene 1w - - - 0 - - - - - wy - - - - - wu -
- Anthsacene 10 - - 1wy - - - - nu - - - - - 10u .
Bi-n-Butylphihatals 10 - - - 1wy - - - - wy - - - - - oy .
Yuoranibznz L] - - B nu - - - - ny - - - - oy .
Pyieon w0 - - - 16y - - - - By - - - - oy "
Ty Runzyighabalite 0 - - ey - - - - - .10y - - - 1w -
2,%-Dichlorchenziding 20 - - wy - - - - - wu - - - - - 200 -
Benzolalathracens [ 1] - - o1 - - - - - AR - - - - - 1y
Chuyzens. W0 - - - v - - - - 3y . - - “ - 10U -
bisg2ExhylhexylPiabaite 3 - - - oy - - - oy - - - - o 0w -
DEa-Ociy] PRtz 10 “ - - 10U - - ey - - - - - 1wy -
Benzob) Fhiesantbee L] - - - e - - - - (L0} - - - - - JLYT]
Benzotk)Fhiopanthen U] - - - o - - - ey - - - - - 1wy -
BenzofajPyancna 1) - =+ - o - - - - 0wy - - - o - U -
Indeoe{1 2.3 6diPreene 1w - - w0y - - - - 10y - - . - . oy :
Dibeaz(s WAnthrscene I - - Wy - - - - - oy - - - - - 0 -
f 10 - - - w0y - - - - - L - - - - - o -
088 - - - 265U - - - - - 0050 - - - = = 005U -
0.05 - - - ‘008 U - - - - - 005 U - - - - 205y -
o5 - - - 005 U - - - - 005U - - - - - 0051 -
0.05 - 3 - (XN - . - - - [XI] - - - - - avsu -
0.05 - - - ooy - - - - - 008U - - - - 05y -
0.05 - - - o3 1 - - - - - 0.05 Y - - - - assu -
Teplachlor poxide 205 - - - 008 1 - - - - - 0o U - - - s U -
Endosufin [ 0,05 - - - 0050 - - - w - ons U - - - 005 10 -
Dictdrin’ [ - - - LXRE - - - - - oL - - - - XL -
14-DNR ol - - - 0. g - - - - (X3 - - - - . oy -
Enddin [ E - - [N}:] - - - - [XRY - - - - oy -
Endornlfan U oL - - oly - - - - - LAR) - - . - P "
o o - - - [ 2%} - - - 010 - - - - v -
Endosulfan mlfae LX) - - - o1y - E - - L3N] - - - - - 1u .
44.0BT LY ] - “ - oLl - - - - - oy - - - - 21U
Mctharychior 03 - - . 05U - - - - - sy - - - - esu
Endln ketooe o1 - - - B3y - - - - oty - - - au
alha-Chiordane a5 - - - sy - - - - s - - . - asu
gamma Chtordane a4 - - oSy - - - sy - - asu -
Toxsphene ] - - 1y - - - - 31 - - - - 1u -
Ajeckr1018 03 - - LIS - - - - LX31] - - - - sy
Arochor-122L 3 - - sy - - - - - [ESTS - - - ) -
Arockor-1232 03 - - - s - - - - - 231 - - - - asu -
ArockorF242 [X] - - - L - - - - - LE3L - - - - - EL] -
Arcclor-it4 0.5 - - - 23U - - - - LES N = - - - - asy g
Aroctor 444 1 - - - e - - - " 1o - - - - - 1y -
- - [Rt] - - - - 1y - - - . 1y -

Arechar-1260 L o
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Table E-¥ Volatile. Semlvolitlla and Pasticide Orpanlc Analysis
MONITORING WELL 14 [ " 15 [H [ 15 18 BEE) [ 17 17 17 7 in
Well ID SERUTL'S SILENC S31-E10C SILEI0C SILRILE LETRELT] SI-FI0B S41-E1ED SH-E0D SI1-E10D SILEID SHESIC SA1EIC S4T-EIC SA-ENHC $41-E83C SALEIC SIERLL
ROUND ugl. T8 ] 9 5 [ 6 T 7.5 L] 9 5 6 ? *5 3 g 3
SAMPLE 124 H0I5M4 BULWE BOGIIE DOOIINS [ TEH BOOZF? BOIOVI BIs07 POTBWS BOS206 DOZC2 BOOHVE.
PARAMETERS _ (uols oy
SEMLVOLATILE ORDANICE (CONT)
Heaschlorocyclepentadscns ] - - - - - EEE] - - - - [TX] 0y - - - = wu
246 Trichkoreghensl 3 - - - - - nu - - - - v wy - - - - 100
i 2.4.5Tekeeloropberol 50 - - - - - U - - - - 00U 0 - - - - sou
2Chozonaphitalens 0 - - - - uy - - - - Wi nu - - o - 1w
2-Migaaniling 0 - - - - - 70 - - - - 01 nu - - - - o
Dimeihyl Bibalaa 10 - - - - - [ER1] - - - - 0y 10U - - - . e
Acensphehykn to - - - nu - - - - nu ey . - = - 0\
2,6-Disiroiohseoe 10 - - - - "y - - - - i (3] - - - - wu
3-Hikaanilin: E] - - - - - ST - - - - e ny - - - - a0
Acephebens 10 - - - - nw - - - - oy oy - - - - wuy
FADnitiopheact 0 - - - - U - - - - fou 1] - - - - oy
4-Nitcophenol s0 - - - - - s7u - - - - s0u £} - - - " U
Dibenzofutn 10 - - - - - 134 - - - oy 10U - - - - oy
24-Biaieatohaers 10 - - - - nu - - - 1003 (312 - - - - wu
Dicchylpbalate: w - “ - - - By - - - L] i - - - - wu
4-Chioropheayl-phenylthee 0 - - - - - EERT) - - - - oy (3,3 - - - - w0y
Fuocens 0 - - - - - FERT) - - - 108 w0 - = - w0y
4-Nieroariline 30 - - - - 61U - - - - sy sou - - = - U
4,6-Diniro-2-Hlethylphesol ] - - - - - v - - - - 00 50y - - - Py
R-Ritrosedipbenylamina {3} [ - - - - - 13U - - - - [LE1] v - - - - wu
4 Bromoghaayl henylethce 1o - - - - 0y - - - - wy vy - - - . wy
Hexschtorcbenseoe 10 - - - - By - - - wr WU - - - - * nu
Seuchlorophencl 50 - - - - 6T i - - - - 30U U - - - sau
- Ehenucbrens 0 - - - - - ny - - - - oy nu - - . . 0y
Acthtaceoe v - - - - - ny - - - wo vy - - - - v
Dla-Dutylphihatate L - - - - - [ERH - - wy wu - - - - mu
Phorasthene [ - - - - - (1) - - - 10y, wuy - - - - oy
Pyeene 1 - - - - - [131] - .- - ({10 e - - - - o
Balyloenzyiphihaise E - - - - - By T - - - ey [ - - - - (LAY
31D horobenzidios 2 - - - B oy - o - - wu wy - - o0
Beozaiajanthraceor © - - - - ny - - - - [0 o - - o)
m . Chrysent. . 1 - - E - - 1y - - - - C ey oy - - - -~ wu
] b2 ElbylhexyliPhhelite 23 - - - < - ny - - - - toy oy - - - - oy
o] * Din-Osty] Phibalze 1o - - - - . 1Y - M - - 0y 1ou - - _ - Wwu
o BeazabiFoorunbene e - - - - - 13y - - - - . 1ou U - - - - 1wy
Benzok)Forantbene te - - - - - B - - - - oy U - - - - w0y
Renzo(x)fyiaco: 0 - - - - - Bo - - - - 1wy 1y - - - - wy
Indenci) 2. 3sdiPreens 1 - - - - ny - - - 60U 0 - - - . 1wy
Dibecz(s E}Anihicene 1 - - - - - 1y - - - vy wu - - - - 0y
Benzoig,bhFerylens 0 - - - - - 1y - - - - 190 101 - - - - 10y
. BESEICIDE GRAAHICS
sphi BIIC 005 - - - - 005G - - - 0.5 F 005U - - - - 008 1
beta DHC 0.05 - - - - oas Ul - - - - 005 LXIETS - - - - 008 17
ket BIIC 0.05 - - - - g8 § - - - - 005 U 005U - - - - 048 U
gimms-BUC 205 - - - - - 005 U - - - 2050 0o U - - = - 00s &
Hepachior 0.03 - - - - - 003 U - - - - 205 U 005 1 - - - - 265U
Aldiia 205 - - - - 005 U - - - - 005 0 X0 - - - - 0059
Heplachlor eporids .03 - - - - 00s B - - - - .05 & 05 U - - - . 05U
Endosalian T .03 - - - - 205U - . - - .03 U wos v - - - - 205U
Dishrin o - - - - vau - o - - 0y o1u - - - - iy
+4-DDE 0.1 - - - - LERY - - - - aly 01y - - - - iU
Eadrin [X] - - - - - 01 - - - aiu oy - - - oL
Eodowlfan 1l 01 - - - - - 01y = - - - oty aiy - - - 0iu
£4-DDD a1 - - - - - oty - - - - uy (Y] - - - - iy
Endosullan sallaie EX - - - - - aw - - - - bau ay - - - . apu
44"DDT ol - - - - - LRRL - - - - (Sh1] o - - - - 01U
Metboxychior (%] - - - - LEZH - - - - B3U s U - - - - 65U
Endtin ketont 3} - - - - ©10 - - (SR] new - - - . iU
alphs Chlordans 0.8 - - B - (xy] - - LELT] esu - - - - asu
gimtwChiordss: LX3 - - - - XL - - - sy %31 - - - - 05U
Tomaphene L - - - - - 13 - - - - 1u v - - - - 1y
Arechar-1016 [X] - - - - - 05U - - - - 050 [.¥3t] - - - - asu
Arocor-| 711 [ - - - = - wsu - - - o5y esu - - - . 0y
Accclar-I282 0.5 - - - - - [X3]] - - - - [X2] osu - - - - s U
Arachor-12e2 03 - - - - - (X121} - - - [X11] eso - - - - s U
Arocoi- 1283 05 - - - - 03U - - - - osar [X1H - - - - st
Atoclor-1254 1 - < - - - 1u - - - - tu 18 - - - - v
Aroulor-1260 1 - - - - - 10 - - - - r 1w - - = . 1u

1-% °l9EL

g Iozl eﬁe&
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Table £-1 Volafile, Semlveliil's ang Pestickia Organic Anslysis
MONTIORMNG WELL [ [ 13 1] it 15 ] W 19 19 ]
well SREUTL'S SITEIR sz s37RIL SIREIL $ITER SREN S32E¢1 SIZE1| S3EIE S3LEN
ROUND il & 1 73 ] [ 5 [ 7 EXY s 9
SAMPLE IDF 200201 BEY? BOIENZ BOOZI 2010V OIS0 wicer 6207
PARAMETERS  {umksugh
VOLATILE ORGANICS
Chksomethant z X1 0y “ 1o - - 10 10U ou wu [
Trichloromoromethans A - - - - - - - - - - 19
Bromonsethins 2 10U 1wy - 0 B - ey 34 wuy Iy
Viny} Chlorids 2 wu [L31] - 19 - - 0o (34 0y 1
Chiotothane ] nu Yy - 10 - - 1eu 1314 1wy 1y
Melhykont Chlotide. 1 5U sy - E] - - 50 sy su 3u
Avetang 19 1y tou - 10 - - (T35} ou 15 oy 0y
Catboa Dlsslid: 1 su su 5 - - su v sy 30 (X2
1L Uichlorocibene 1 su su ES - - su EAT] su 50 050
§.L-Dictlorocthane 1 sy 0 - 5 - - su sy su su LX73]
it 1, 2-Bishlorosthaos 1 - - - - - - - - - " wS0
Trans- 1,2 Dichlorecthene HA - - - - - - - - - - esu
12D kdorocthena (1okal) i sy - - 3 - - su - su s -
Chieroform ] su 1 - 3 - - su su sy su
12 Dkhloroethane | $u su - E] - - Tosu sy su EaT
2-Buurone 2 wu w0 - 10 - - wu wu wy LY
Telrahydrafuran HA - - - - - - - - " -
Tt Motocthana 12 su s5u B 3 - - su su s U
Cartion Teteachlorkse 1 su EL] - 3 - - 54U su s s
Vinyt Acclale 2 1oy - - - - nu - 03 -
Heomedicbloromethane 1 su sv 3 - - ju su sy s
1.2:Dichtoraprogane 1 sy sy 5 - - su H] sv Eatd
1 s - - ] - - 31} - 5y s
Trane-L3-Dichlacopropens 1 iy - - ] - - L] - su sy
Trichozosthene 1 Ea su - 3 - - 59 sy s5u su
Dibamozhloromsthane 1 su su - 5 - - EL1] su L] iv
1,1 2Tk orosthane 1 su su - H] - - su sy 5y ju
1 su sy - L] - - sv su 14 ]
Browoforn 1 L] su - 1 - - su. su 5o L]
-Feraanone 16 wy leu - 1 - - L34 1wy wye wu
Sllexnsne 1 u w0y - 10 - - W nu oy e
Tettsehlorottbine 1 5y L] - 1 - s su su su
1.1,2.2-Tetrachloreothans 1 sy 1wy - 0 su 10U 1au cen
Tolitar 1 s5u sy - $ - - s U s 50.
Chlorobenrens 1 ERY sy - 5 - - su ju su su
Exyloeozens 1 sy sy - 5 - - 1u sy su LR
Styeene i 5u su - EH - - su su U U
i pxpns HA - B - - - - - - -
o-xylae NA - . . - - - - - -
Tola Xykeixs ! sy su - 5 - - EY) sy $r U -
CE2 HYDROCARBON HA - - - - - - - - - - -
1.3 Dichiorchenzens HA - - - - - - - - - 03U
1.4-Dithlorcbenzens NA - - - - - - - - - sy
1.1-Dkhlorcbenzens NA - - - - - -~ - - - - (X313
SEMLVOLATILR CRGANICS
FPheool o 10 - 40 - - 1o - oy -
bi2-ChisrouhylfEsber oy 0u - i “ - - 1w - wu -
Zatiotophens wu vy - 3 - - - 10U - wu -
E3-Dichloobenzens wy ouU - 0 - - lovw - 00 -
14-Bichorobenzens 0w 16U - © - - - oy - wy -
Benzyl Akcohol 10U o - 0 - - - oy - 4o -
1.2-Dichozsberzens 10U o - a© - - - ou - wou
ZMebylphenol w0y wu - 1© - - ou - 400
bi2-Chloroisopiopybkiher 0y o - “ - - oy - 400 -
A Mgbylbaec [ o - a - - - w0y - 00
N-Nitsoso-Dion Propylarmine 1 1wy - an - .- wu - ou -
Hexachiororthane wu (1303 - 4 = - - wu - 201 -
Nirobenzend wu L] - 0 - - - w0y - 40 G -
Diapboton 1y 101 - 40 - - wu - Y -
2Nitiophenel nu 10y - 42 wy S0 -
24-Dlzatbylpbenol 0y 10y - “ - - - wu 40 Ar -
benzoie Ackd sou £ - 100 - - - ] - 00U -
bis{z-ChiaroihoryiMeihnno oy R - L] - - wu - 400 -
2A-Pheklofapbinal wnu 10U - © - - - v - ou -
12 A Trichlarobcazens Wy oy - a0 - - - 1wy - 0y -
Hagbibalene 5 U (LY - 40 - - - nu - iy -
A-Chiaroaniline ou v - 40 - - - Wy . w©u -
Hexachlorciutadiens wy mu - © - - - 1wy - °u -
4.Chlaro- 3 Meihyiphenol w0y 0y - 40 - - - 10V [y -
Lhicihy o (LAY - 20 - - - nu - awu -
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Tabta E-1 Volatila, Semivolitile and Paslicide Grganic Analysis
MONITORING WEIA, 15 15 [} 1% 18 19 ) 15 ) [0 7]
wee STEUTL'S SITELE SRR SITEIZ © SIEIZ SIIEIZ S32El1 SREN SREN SI-EIE S12.EH SREIL
KOURD ’ ugil [3 b 7.5 L] 9 5 5 T 7.3 ] 9
SAMPLE 104 B0ZOI BOIOYY BOIEX2 F BOIOVY IS0 BOICO? Bosa0)
PARAMETERS _ {units ugil) - ‘
SEMI-VOLATILE DRGANICS (CONT)
exaellorocyclopemadicos 1] wi 0oy - 40 - - . [T - awou -
2,46 Trichlarophencl 10 w0y 10y - © - - - 0 - nu -
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2 Nfrowdise . 50 0y 300 - 200 - - - 500 - 300 U -
Dirocibyt Phibalate 1 1eu 108 - - - - - Wy - - -
Accnaphibyleoe 10 10y w0y - 40 “ - - By - 0y -
2.6 Dinkcololuens 10 0y w0y - 40 - - - w0y - au -
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL . 1 1 1 1 1 1 i [
SHEUTL'S | S41-El11 S4i-E11 S41-B11 S41-El S41-E1 541-B1 S41-Ell S841-El1

ROUND ugfL 5 6 6 7 735 ] 8 9

SAMPLE ID# BOOZT6 BRZCT BOIBT3 BOIBT4

PARAMETERS )

METALS

) unfiltered filtered

Alumninum 52 - 58U BU - - 57 124 -

Antistony 2 - 24U 24U - o 47 4 U -

Arsenic 10.9 -- 36!} 4] - - 4] 3.5 -

Bariwm 60.5 -- a_91 35.2) - - 65 ] 64.4 7 -

Berytivm 14 - 1U iU - - tu 1U -

Cadmium 3 - ju iy - - 4y 40U -

Calcivm TA600 - 56600 * 54400 * - - 87900 88700 -

Chromium 7.8 - 48.4 6.7] - - 13.4 TU -

Colbalt 3 - 5U 5U - - 4y 4u -

Copper 522 - 63] 741 - - 521 28.8 -

Iron 420 -- 402 28517 - -~ 72 8.3 -

Lead 13,7 - 14 15) - - 2417 11U -

Magnesium 20200 - 11300 * 10800 * - - 18500 18600 -

Manganese 390 -- 837 1.3) - - 11.771 1251 -
l'ln "I Mercury 0.2 - g2y 02U - - -2 U 0zuy -
N Nickel 15 - 7.9 66.8 - - 134 96.9 -

Paotassinin 7140 - 6870 6600 - - 8150 8180 -

Sclenium 5.20 - 1.11] S 1u - - 2U 200 -

Silver 4.0 - 41 41 - - 4U 4U -

Sodivm 19500 - 21800 * 20800 * - - 28900 : 28900 --

Thatlizm 4 - 1u 11U -- - 40U ig -

Vanadivm 18.1 - 10.5) 9.61 - - 167171 6.8 -

Zinc 83 - 4417 13.1) - B B3] 1271 -

Cyanide 10 - wy -- NR -- - 10U - NR -

$Z 3o 1 988g
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 2 2 2 2 2 2 2
SITE UTL'S S34-EI0 S34-E10 $34-E10 S34-E10 $34-E10 S34-El S34-El0
ROUND ug/L_ 5 6 6 7 15 [ 9
SAMPLE ID# BOOZ68 BO0Z69 BO10X3 ROG194
PARAMETERS
METALS
unfiltered filtered
Alnminum 152 - 6161 580 - - - -
Antimony 24 - 24U 24473 - - . -
Argenic 10.9 - 4.71 3187 .- - - -
Barium 60.5 - 561 517 - - - 51.1
Betyllium 1 - 141} 141 - - -- -
Cadeium 3 - 3u iu - - - -
Calcinm 74600 - 53300 54800 - - - 50800
Chromiuta 1.8 - 40.1 6U - - o —
Colbalt 3 - 5U 5U - - - -
Copper 532 - 50 54 - - - -
Iron 820 - 234 29.8] - - - 120
Lead 13.7 - 157 1U - - - i
Magnesium 20200 - 10900 11100 - - - 10600
} Manganese i) - 9.17 517 - -- - 15U
1 Merenry 0.2 - 020 02U - - . .-
Nickel A5 - 311 12U - - - -
Potassiwm 7140 - 6420 6330 . - - - 5790
Selenium - 529 - - 1.67 iU - - - -
Silver 4.0 - ~4U 4U - - - -
Sodium 29500 - ‘21100 21500 - - - 20600
Thiallium 4 - 1 UN 1 UN - - - -
Vanadinm 18.1 -- 981 457 - . - -
Finc 8.3 - 4U 4.0 - - — -
‘| Cyanide 10 - Wy -- NR - - - -
200N -
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL [ 3 3 3 3 3 3 3 3

SITE UTL'S S41-E12 $41-B12 541-E12 S41-Ef2 S$41-E12 $41-El12 S41-E12 S41-E12
ROUND ug/l 3 6 [ 7 7.5 ] 8 g
SAMPLE ID# BOOZD0 BOOZD] BOIBT6 BOIBT7
PARAMETERS
METALS
unfilicred filtered

Aleminum 152 -- 133) 58U - - 1397 804173 -
Aniimony 21 - 43.47] 2561 - - 4987 41.81 -
Arsenic 10.9 - L7] L8J - - 321 137 -
Bariem 605 - 174 } 1011 - - 146 § 138 J -
Berylliwn 14 - 10 11U - - 1U 1U -
Cadmium 3 - 3y 3y - - 4y 4Y -
Calciim 74600 - 197000 J 118000 ) -- - 146000 142000 -
Chiramium 1.8 - 387 ) - -- 170 74U -
Colbalt 3 - 50 5U - - 4u 4U -
Copper 522 - U FU - - 30.4 13.6J -
Iron - 820 - 719 44,71 -- - 2050 4917 -
Lead 13.7 - 1.7] 1.1} - £ 26] RER -
Magnestiim 20200 - 42000 ¥ 24900 1 - - 32200 31400 --
Manganese 390 - 62.3 30.5 - - 25.6 93] -
Mercury 0.2 - 02U 02U - - 020U 02U -
Nickel 15 - 51.6 2,71 - - 140 106 -
Potassium 7140 - 13900 8950 - - 10500 10900 -
Selenium 5.20 - 1U 14 - - 10 UN 1UN -
Silver 4.0 - 4U 4 - - 44 40U -
Sodium 29500 - 56900 J 35900 F - e 49800 48400 -
Thallium 4 .- iy 14U -- - 16 UN i0 UN -

t Vanadium 18.1 - 11.5] 48] - - 12417 1277 -
Zing 8.3 -- 577 821 - -- HeJ 5U -
Cyanide 10 - 10U - — - 10U -~ NR --
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TABLE E-2 Metals and Cyanida Analytical Data
MONITORING WELL 4 4 4 4 4 4 4
SITE UTL'S S38-EiZA $38-E12A S38-E12A S38-EI2A S38-E12A S3B8-E12A S38-E12A
ROUND ug/L 5 6 6 7 1.5 8 9
: SAMPLE ID# BO0Z52 BOOZ53 HOIBTY
PARAMETERS
METALS
unfiltered filtered
Aluminum 152 - 58U 580 - - - .
Antimony 21 - 24U 240 - - - -
Arsenic 10.9 - 4.21] 421 - - - -
Barium 60.5 - 41.51] 6t - - - -
Beryllium 1 - 1y 1u - - - -
Cadmiwm 3 - 3U 3U -- - - -
Calcium 74600 - 4200 62200 - - - -
Chromium 1.8 - 10.4 83 - . - -
Colbalt - 5 - 5U 5U - - - -
Copper 522 - 5U 5U . - - -
Tron - 820 - 5891 IR - - - -
Lead 13.7 - 4 2117 - - - -
Magnesinm 20200 - - 8700 12900 - - - -
. - Manganese 390 - 1u 141} - - - -
Eﬂ - Mercury 0.2 - 02U 020 - — - .
o Nicket - 15 - ny 2y - - - ~
< Potassiwin 7140 - 4540 1 6180 - - - -
Selenium - 5.29 - C1UN CIUN - - - -
Silver 4.0 - 4U 4U - - - -
Sodium 29500 - 13500 - 18500 - - - -
Thallium 4 - 1 UN 1UN . - - -
VYanadium 18.1 - 597 147171 - - - .
Zinc 8.3 - 40 34 - - - -
Cyanide 10 - wou -- NR -- -- -- -
M
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 5 5 3 5 5 5 5 5 5 5

SITE UTL'S S38-E12B $38-E12B $33-E12B $38-E12B S38-E12B S3B-Ei2B S38-El2B $538-E12B $38-E128 $38-El28
ROUND ug/L, 5 6 & 6 [ 7 1.5 8 8 9
SAMPLE [D# BOOZS6 BOOZS7 BI0Z60 BOZ61 BOIBVO BOIBY|
PARAMETERS '
METALS

unfiltered ftered unfiftered filtered

Aluminum 152 - S8 U 58U 580 80U - - HOJ 1521 -
Antimeny 21 - 24U 24U 4y 37373 - - 25U 250 -
Arsenic 10.9 - " 4.9) 5517 4913 231 - - 6.21] 6.3} -
Barium 60.5 - 64.71 68.4) 68.4J 97.7) - - 4141 5131 -
Beryllium 1 - 1U 1U LU 1u - -- 1u 2.1) -
Cadmiam 3 - ER1) 6U 3u 3Q . - v a7] -
Calciun 74600 - 42600 49200 43900 103000 -- - 37100 36500 -
Clromium 7.8 - 21.5 921 20.2 610 : - - 19.73 _8u -
Colbalt 3 - 5U SU 5U 50 - - 6U 6U -
Copper R - 5U 5U sy 5571 - - 2617 212) -
Iron - 820 - 132 42,8} 125 62.3) - - 7847 40.5) -
Lead 13.7 - T LF 1U 1.21 23] e - 1.6 1.1J -
Magnesinm 10200 - 8440 9710 9140 19000 - - T210 7360 -
Manganese 0 - 15.8 1.6} 163 11U -~ - 27 4.6 -
Mercury 0.2 - 02U 020 02U 02u - -- 02U 02U -
Nickel - 5 - 2071 16.61 12U 12U - - 315 2147 -
Potassium 7140 - 5600 5710 5920 8070 - - 4470 § 4580 J .
Setenium 5.29 - 1UN 1 UN 1UN P UN - -~ 14] 1U -
Silver 4.0 - 44 4U 41 44 - - 3u 3U -
Sodium 20500 - 20700 24800 222 17200 - - 18500 18500 -
Thalfium 4 - 1 UN 1 UN 1 UN 1 UN -- - 17J 11U -
Vanadium 18,1 - 187 887 8873 98] - - 937 1255 -
Zing 23 - 4U 4U 40 14971 - -- 22.6 1851 -~
Cyanide 10 - 10U -- NR 100 -- NR -- - 20U -- NR -
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 6 6 6 ¢ 6 6 i 6 6 6
SITEUTL'S|  S$37-Ell S37-E11 837-E11 $37-E1 S37-EH S37-E11 $7-E1 S37-ELL S37-El1 S3T-EN
ROUND _ugll 5 6 6 7 15 8 8 8 8 g
SAMPLE ID# BOOZ64 BODZ65 BOIBV2 BOIBV3 BOIBX7 BOIBXE
PARAMETERS o '
METALS
unfiltered filtered
Alusminum 152 - 38U 58U - - 97.51 1311 1237 1?1 -~
Autimony 2 - 24U 132) o - 44U “u 25U 25U -
Axsenic 10.9 - 521 491 - - 541 571 1U 151 -
Barium §0.5 - 42.03 4.3 - - 36373 - 381 171 1097 -
Beryllivm 1 - 1u 1U - - 10 1u 149 1.37J -
Cadmium 3 - 3y 3u - - 4U 4U ERi 311 -
Calcium T4600 - 43000 41500 - - 41000 42500 25300 24100
Chromium 78 . - 11.6 64U - - 9417 70 973 9171 -
Colbali 3 - 50 5U - - 4vu au 6V 6U -
Copper 522 - 5U 5U - - 26.6 4.6 2033 1521 -
Tron | 820. - - 119 19U - - 5841 877 69.6) 781 T -
Lead 13.7 - 11U 1y - - 34 251 2] 131 -
Magueshan 20200 - 2960 8780 - - 8600 2840 4300 ¥ 42401 -
Manganese 300 - 1271 1U e - 231 1y 323 251 -
Mercury 0.2 - S 02U 02U - - 02U 0zu CONR 02U -
| Nicket 15 - 12U 12U - - BEYAl 17U 160 21.41 -
Potassium 7140 - 5740 5120 - - 49701 © 5620 2160.J ‘1640 ¥ -
Selenium 5.2 - tus 1UN - - 22U Zu LU 1y -
Gilver 4.0 - 4U 4U - - 4y 4y ER1) v -
| Sodium 29500 - 20300 20000 L - 18800 19400 3180 J 3000 § -
Thalfium 4 -- 1LUN FUN - 1vu 1G 1.3 LU -
Vanadfum 18.1 - 1271 591 - - 147 47 7.51 5% -
Zine 8.3 - au au - - 10.6 1 B.RJ 13.6 1 1 -
| Cyanide 10 - 10U --NR - - 10U - NR 20U -« NR -
’/ '\ J/" "'\_
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TABLE E-2 Metals and Cyanide Analytical Data
MONITCORING WELL 7 7 7 TA TA 7 7
SITEUTL'S|  $38-Bil §38-Ell S38.ELI 538-E11 538-E11 $38-F:11 538-El1
ROUND ug/L 5 6 [ 7 15 8 g
SAMPLE ID# BOOZ72 BOOZT2 RO10Z3 B01343
PARAMETERS
METALS
unfiltered filtered
Alwminum 152 - 12571 58U - 7647 - -
Antimony 21 - 24U 24U - 4% U - -
Atsenic 10.9 - T 141 721 - 571 - -
Barfum 60.5 - 36.61 32.8]1 - 54471 - -
Beryllinm 1 - 1.8] 1.8 -- 23] - -
Cadmium 3 - 3U U - U - -
Calclum T4600 - 55200 53400 - 52700 - -
Chrominin 7.8 - 21 6l - 9] -- -
Colbalt '3 - 5U 5U - 6U - -
| €opper 522 - 5U 5y - 647 -
Irost 820 - 236 28517 - 15U - -
Lead 13.7 - 14 1471 - 211 - -
Magnesium 20200 - 9570 9480 - 11300 . -
Manganese i) - .57 22N -- 40 - -
Mercury 0.2 - 02U 020U -- 02U - -
Nickel 15 - 13.87 12U -~ 180U - -
Potassium Tid0 - 6740 6020 - 6250 - .
Sclenium 5.9 - 1u 1U - 1.9 . —
Silver 4.0 - 4 U 4u - 35U - -
Sodium 29500 - 23600 22500 - 23200 - .-
TheHium 4 - 1UN i UN - { UN - -
Vanadium 18.1 - 13.4] 12571 - 70 - -
Zine 3.3 - 1041 4y - 21.2 w -
Cyanide 10 - oy -- NR - - NR - --
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 3 8A 8A 8 Y 8A 3A 8 8A 8 8
SITE UFL'S|  S31-E08 S31-E08 S31-F08 $31-E08 §31-E08 $31.E08 $31-E0R $31-F08 §31-E08 $31-E08 $31-508
ROUND ug/L 5 6 6 6 6 7 7 75 15 8 ¢
SAMPLE 1D# BOOZGY BOOZHO BOOY36 BOOY37 BOL0Z7 BOI0ZS B0I537 B01546 BO6195
PARAMETERS
METALS
unliltered filtered unfiliered . filtered uanfiliered filtered
Almingm 152 - 1581 58U 58U 5By a0 U U 8621 99.6 1 ” -
Antimonty 21 - 24U 24U U U MU 46U %U 46U 46U - -
Arsenic 10.9 - 341 141 721 7.41 57 45]) 793 43 - -
Barium 60.5 - 64.47 2197 - 48.5) 48517 69.4) 6191 49.11 65.81 - 50.3
Beryllium 1 - tuU 1U 1u 10 113 1u 23] 23] - -
Cadatium 3 - iy U 3U 3y AU avu 3U 3y - -
Calcium © 74600 - - 71100 § 24100 55300 54900 4100 67000 S4T00 68200 - 54700
Chromium 78 - 194 U 3.1 10.6 13 TU 18+ TU - -
Colbalt 3 - 5y 5U 50 53U 6U 6U CeU 6U - -
-Copper 522 - 50 50 5U 50 5U 5U 16617 1713 - -
| tran 820 - - 254 9u 3973 427 76.6 511 5321 2413 - wou
Lead 137 - 213 211 17 21 31w 291 217 1U - -
.| Magnesium 20200 - 13800 4680 12900 12700 14400 13700 13200 14300 - 13100-
Manganese 390 - 9,7] 191 130 16U 4U 4u 4u a4 - 150
‘Mercury 0.2 - 02U 02U 02U 02U 02U 02U 02V 020 - -
Micket 15 - 1351 12U 120 12U 13U 18U 18U 18U - -
| Potassium 7140 . 7800 31601 5160 5060 6890 6300 - 5460 7080 - 5160
Selerifum 520 - 125 121 1u 1u "1.87 U 123 1] -- -
‘Silver 49 - AU 40U 430U 4u 5U 5U 50U 50U - -
Sodiom 29500 - 241001 9650 * 18900 18500 26100 24500 19600 26300 - 21700
Thallium 4 - 10 1U 1U iU 1u 1u 1UN 1 UN - -
Vanadiom 18,1 - 8.6 4u 1BIU 1490 823 TU 11.37J Ty - -
Zing 8.3 - 2.3 FRIE 41 au 811} 461 211 21.1 - -
Cyanide 10 - U - NR 10U .~ NR wu -- NR - NR - NR - -
K;- _l rr B \x
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 9 g 9 9 g 9 9
SITE UTL'S 532-E08 532-E08 §32-E08 532-E08 §32-F08 S32-E08
ROUND ug/l, 5 6 6 7 1.5 8 9
SAMPLE 114 HODY40 BO0Y41 BO1540
PARAMETERS
METALS
unfiltered fittered

Aluminun 152 - 73917 58U -- 8647 - -
Antimony 21 - 24U 24U - 46 U - -
Arsenic 10.9 - 1.81 171 - 281 - -
Bariam 60.5 - 64.61 641 -- 69.6 3 - -
Berylliwm 1 - 1U 1U - tu - -
Cadmium 3 - k1) KR - 33] - -
Caleium 74600 - 20200 20200 - 20000 - -
Chromium 7.8 - o225 4.5) - 77U - --
Calbalt 3 - SU 5U - 6 U - -

| Copper 522 - 5U 5U - 641 - -
Iran 820 - 81.37 35.2] - 243 - -
Lead 137 - 10 1.21 - 267F - -
Magnesium 20200 - 4750 § 4690 1 - 4960 1. - -
Manganese 350 - 87 8417 - 96.2 - -
Mercury 0.2 - 020 02U - 020 - -
Nickel 15 - 12U 12u - 138U - --
Potassinm 7140 - 5010 44501 - 4530 1 - -
Selentum 5.29 - iy iy - 10 - -
Silver 4.0 - 4U 41 - 5U - -
Sodivm 20500 - 14300 15000 - 15000 - -
Thalfiuem 4 - 10 10 - 1'UN - -
Vanadium 18.1 - 6U 50 - 71U - -
Zinc 83 - 4U 4U - 21.4 - -
Cyanide 10 -- wnu - NR - NR -- -

L9-T6"TA/30A
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TABLE E£-2 Metals and Cyanide Analytical Data
(MON!T()R!NG WELL 10 10 10 10 16 10 10 10 10
SITEUTL'S] $30-E10A $30-E10A $30-E10A 530-B10A $30-E10A $30-E10A S30-EI0A S30-E10A $30-EI0A
ROUND g/l 5 [ [ ] G : 7 1.5 8 9
SAMPLE ID# BOY4H4 BOOY45 BGOY43 BXOY49 BOIOX3 B01531 BOIBV4 B06196
PARAMETERS
METALS
vofiltersd filtered unfiltered filtered
Aluminum 152 - 103 J 58U 106 580 - 40U - -
Antimony 21 -- My 24U 33.3) 313 - 6 U - -
Arsenic 14.9 -- 287 337 "3y 3} - 243 - -
Barium 60.5 - 88.8) 871 8767 82.8) - 84.6J - 50.3
Berylliun 1 - 1y tu 1U 1u - Iu - -
Cadmium 3 - 30 v -3u au - ju - -
Calcjum T4600 e 97300 . 97500 97000 08300 . - 97T -- 95800
Clromiunt, 1.8 e 24.4. [ 31 .5, 697 -- 77U - -
Colbalt -3 - 5U 50 5U 530U - 6U - -
Copper 522 - su 5u 5U 5u - 5U - -
Tron 820 - - 159 2037 181 9y - 187U - 10U
Lead 13.7 -- 11U 11U U tu - 53 - -
.| Magnesium 20200 - 19900 19800 19700 19900 - 19900 - 19800
I Manganese 390 - 52U . Iu 60U iu B 44 - 15U
Merecury 0.2 - 020 Nivall 020 02U -~ 02U - -
1 Nickel 15 - 120 20 16.9) 212U - S8 U - —
Potassium 7140 - 8450 8390 8040 8710 - 8560 - 1530
Selerum 5.29 - 1u 1u v 1u - v - -
Silver 4.0 - 4U 41U 40U 4U -- 55U - -
Sodium 20500 - 29500 29800 . 20200 29900 - 29700 - 30500
| Thallium 4 - 1u iy 1U U - I Ui - -
Vanadium 18.1 - 89U 6U 59U 50 - 71 - -
Zine - 83 - 1037 U 25.3 431 - 297 - -
10 - 10U - NR 100 --NR — - NR - -

LCyanide

e

N
.

e
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 11 1 11 1 1 11l 11 1

SITE UTL'S|  $30-E10B S30-E10B $30-E108 S30-CI0B $30-E10B $30-E108 S30-E108 S30-E10B
ROUND ug/L 5 6 6 6 6 7 7.5 9
SAMPLE ID# BOOYS52 BOOYSI BOOYSE BOOYS7 BO10X9 BO1534 B6197
PARAMETERS
METALS

unfilterad filicred unfiltered filtered

Aluminum 152 - 831 58U 165§ 58U - U -
Antimony 21 - 2741 49217 24U 3147 - 46 U -
Arsenie 10.9 - 200 21w 22TW 1.9] - 15J -
Barium 60.5 - 5821 88.83 87) 871 - 87,41 8.1
Beryllium 1 - iy iu 1u 1u - LU -
Cadmium 3 - 3uU 3U U ERY) . 3u -
Calcium 74600 - 103000 107000 10500 10500 - 111000 105000
Chromitm 1.8 - 20 6U 17.5 6U - TU -
Colbalt - 3 - 5U 5U "suU R - 6U -
Copper 522 - 53U 5uU 50 5U - 5U -
Iron 80 - 159 27.3) 202 258 - 15U 100 U
Lead 13.7 - 1U iu 14 IW 10 - tu -
Magnesiam 20200 - 22000 22200 21900 21500 - 23000 22600
Minganese 350 - 643 E 5798 5T9E 57.9E - S 197U 20.1
Metoury - 0.2 - 02U 02U 02U 02U - 02U -
Nickel 15 - ny RU By 1ZU - 18U -
Poiagsium 7140 - 9230 9350 913¢ ‘9480 - 9310 8330
Selenitim 5,29 - 1u 1u 1u 1u - 1u -
Silver 40 - 4U 4U 40U 4y - 5U -
Sodium 20500 - 31900 32500 31500 31500 - 32700 35600
Thallium 4 - 1u 1u 1u 1u - 1us -
Vanadium 18.1 - 49U 5U 59U TU - 7U -
Zine 8.3 - 4.1 431 6.5] 6.1 - 4u -
Cyanide 19 - 10y - NR 0y - NI - - KR -

L9-T6-T1A0d
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 12 12 2 2 12 12 12
SITEUTL'S| S31-EI0A S31-E10A $31-E10A S31-Ei10A S31-E10A S31-Ef0A S531-E10A
ROUND ug/L 5 6 6 7 7.5 8 9
SAMPLE D4 BOOY20 BOOY21 BOLOTS BO14Z8 BOIBWO BO6198
PARAMETERS
METALS
unfiltered - filtered
Alumivium i52 - 7151} 58U - 40 1F - -
Antimony 21 -- 3951 24U - 46 U - -
Arsenic 19.9 - 387 5] - 6.6 U - -
Barium 60.5 -- 1] 152 - H2) - 103
Berylliur 1 - 1u 1U - 10 - -
Cadmium 3 - 3 iU - iu - -
Calcium 74600 - 111000 112000 -- 115G00 - 102000
Chromium 7.8 - .41 8.1 - 70 - -
Colbait 3 - 5U 50 - 6U - -
| Copper - 50 - 6.21 511 - 5U - -
Fron 820 - 5651 28371 - a4 U - 100 U
Lead 13.7 - 10 10U - 1.2 -- -~
Magnesium 20200 - 22400 22600 - 23306 - 20800
1 Maiganese 390 - 2740 27U - _4Uu - 150
m Mercury 02 - 02U 02U - 02U - -
g | Nickel 15 - Ry Ry w 18U - -
| Potassium - 7140 - 9150 . 8810 - 9170. - 7790
Selenium 5,29 - 1.5TW 1u - 1U - -
Silver 4.0 - 41U 4U - sU - --
Sodium 29300 - 31000 o - S 31600 - 30900
Thalkiun 4 -- 1uU U - 1 - --
Varadium 1.1 - weu ou - 77 - -
e - 8.3 - 3y 421 - 40 - -
Cyanide 10 e 0u - NR - — - - -
.,
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 13 13 13 13 13 13 13—|
SITEUTL'S| $31-E10B $31-E108 531-E10B $31-E10B $31-E10B S31-E108 531-E10B
ROUND ug/l, 5 6 6 7 7.5 8 9
SAMPLE ID# BOOY24 BOOY25 BO1OT? B01501 BOIBW3
PARAMETERS -
METALS
unfiltered filtered

Abuminum 152 - 139) 58.7) - QU - -
Antimony 21 -- 24U 40,8 - IR - -
Arsenic 0.9 - 357 3.6 - 2.6 - -
Barium 60.5 - 96,3 F 96.37J - 89.2] - -
Beryllinvm 1 - 1u g - 1U - -
Cadmium 3 - 3U 3u - 31U = -
Calcium 74600 - 105000 104000 - 102000 - --
Chiomium 7.8 - 18.7 6U - TU - -
Cotbatt 3 - 50 30 6U - -
Copper 5.22 - 5U 50U - 10.9] - -
Tron 820 - 216 45.1 ) - 224U - -
Lead 13.7 - 1] Tu -- 1.5F - -
Magnesium 20200 - 21300 21200 - 20800 -- -
Manganese 300 ~ 10U 28U - 4U - -

rin Mercury 0.2 - 020 0zu - 020 “n -

% Nickel 15 - 12U 2u - 18U - -

’ Potassiuny 7140 - 8460 . 8560 - 8280 - -
Seleniumn 5.29 - 10 11U - 1v - -
Silver 4.0 - 41U 4U - U B -
Sodium 29500 - 20500 20700 - 20200 - -
Thallium "4 - iU 1u - 1y - -
VYanadinm 18.1 - 99U 3U - 7717 - -
Zinc 8.3 - 4y 9.8 -- 5217 - -~
Cyanide 10 -- [(R8) - NR - -- NR - -

$7 Jo g1 o88g
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 14 14 4 14 14 14 14
WELL ID . $3-EloC  S31-E10C S31-El10C S31-EI10C §$31-El0C S31-El0C 531-E10C
ROUND 5 ] ] 7 1.5 8 9
SAMPLE 1D} BOOY28 BOOY29 Bo10T9 BO1504 BOIBWG BO6202
PARAMETERS
METALS .
) unfiitered filiered
Aluminum ) - 62,57 58U - 58,51 - -
Antimony _ - 24U 2897 - 46U - -
Arsenic ) o 18] 171 - 22] - -
Barium ) - 84,573 86.41 - 81,47 - 332
Beryllium ‘ - 11U 1U - 1u - -
Cadmiuwm 7 - 3u iu - 30 - -
Calcium . - 107000 108000 - 105000 - 102000
Clitomivmy ) I 15 621 - 17U - -
Colbalt - 5U 5U = 6U - -
Copper ) - 5U 5U - 5U - -
Tron ) e 04 2631 - 15U - 100 U
Lead ‘ - ruU 10 - 1.2] - -
Magnesiun } - 221000 22400 - 22100 - - 21200
Manganese ) - U 51U -- 457 -- 15U
‘| Mercury ) -- 02U o2u - 02U - -
| Nigket i - 12U 12U - 18U - -
Potassium .~ ] - 9010 8930 - 8960 - 7820
Selenivm ) - 1uv 1u - 1o - -
Silver -- 40 4 U - 5U - -
Sodium 7 - 30600 31100 - 30400 - 30600
Thallim . - 1U 10 - Tur - -
Vanadium . - Al 44U - TU - -
Zinc » - 471 au - 5.1 - -
Cyanide L= tou - NR - -~ NR - - -
FA SN
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 15 15 15 15 135 15 15 15
WELL ID SH-EI0D $31-EH0D $31-E10D $31-E10D S31-EI0D S31.E10D 531-E10D $31-E10D
ROUND 3 6 [ [ 7 13 8 9
SAMPLE ID# BRZF? BOOZFS BOOY33 RO10VY BOL507 BOIBWY BO6206
PARAMETERS e o
METALS
unfiliered filtered
Aluminum - 58U 1147 88U - 40U - .-
Antimony - Hu 2087 240 - 46 U - -
Axsenic - 161w 191w 48] - 351! - -
Barium - 7.7 1297 7831 - 8231 - - 65.3
Berylliim - 1U 1y 1y - 1 u - -
Cadinviiun - U 3U 30 - 30 - -
Calcimn - . 57000 * 158000 * 86400 - 93300 - 70350
Chromiutm - 10,9 66U 871 - - TU - -
Colbalt - 5U 5U 5U - 6U - -
Capper - U 1691 5U -- 5U - --
Iron - 49.971 209171 24317 - 239U - wou
Lead - 2907 1u L1y - 1U - -
Magnesium - 17100 * 31000 * 17600 - 19000 - 14600
Manpanese -- U 1y 140 - 4 - 151
Mercury - 0zU G2U 02U - 02U - --
Nickel - 12 ¥ 11U 120 - 18U - --
Potassinm - TI0 12000 910 - 8420 -- 6190
Selenium - 10 iU 1u - 1U -- -
Sitver - 44U 4 U 4U -- 5U - --
Sodium - 24400 * 40800 * 26200 - 27400 - 25400
Thallium - 1y 1u 1U e L UJ - --
Vanadium - 1173 1737 At - 981J) - -
Zine' - 40U 14.81 4473 - 4U - --
Cyanide - -~ NR -- NR - -~ NR e -

i0U
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 17 17 17 17 17 17 £7 17
WELLID S31-E13C S31-Ei3C S3L-E13C S31-E13C $31-E13C $31-EI13C S§31-El3C S31-EBi3¢
ROUND ‘5 S -] 6 7 1.5 ] 9
SAMPLE ID# BOOHSY BOGHT® BOOZC2 BOOZC3
PARAMETERS
METALS
unfiltered filtered unfiltered filtered
Alumbmim 39471 2515 487 58U - - - -
Antimony 37U a7u 24U 24U - - - -
Arscnic 46] 397 4.4 4973 - - - -
Barivuu 3967 3967 26.1) i9.471 - - - -
Beryllium 2U 21 [ iu - - - -
Cadmiun 41U 4U ERY] Iu - - - -
Caléium 50300 51500 25900 26800 - - - .
Chromium 4.1 4U - 57.5 6u - - - —
Colbalt 2u sU 5U sy - - - -
Copper 40U 4U 74}F 5U - - - -
Iroi 5037 833 720 2621 - - - -
Lead 3u 3u 4.9 117 - - - -
Magnesium 10300 10500 5430 3460 - . - -
Manganese a1l a1 114 92.8 - - - -
| Mercury 02U 92U 020 02U - - - -
Nickel 00U 20U . 60.3 13.9!1 - - - .
Potassinn 5020 467011 4020) 3800 F - - - -
Selenium 4yl 4uJ 1y 1U - - -~
Silver 5U 50 -4U 44 - - - .
Sodium 8080 8360 16200 16700 - - - -
Fhallium 6U 6U {UN 1UN - - . -
Vanadiwm 837F 751 L3l au - - - -
Zinc 4U 4U a4y 527 - - - -
Cyanide pu -- NR iou - NR - - - -
3
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 18 18 18 18 18 18 18 18 18 18
WELL ID S37-E12 §$31-E12 §37-B12 S$37T-El2 | S37-E12 $37-E12 537-E12 837-EI2 S37-E12 SIT-ER2
ROUND 5 5 [ 6 7 7 1.5 8 8 9
SAMPLE ID# BOOHVS BOOHVY BOOZGI BO0ZG2 BOLOYS BO10Z0 BOIBX2 BOIBX3
PARAMETERS
METALS

Jnfiltered filtered unfiltered filtered " unfiltered filtered :
Aluminam 629 220 21t 72.9] 1411 40U - 1841 78517 -
Antimony 77U 31y 24U Hu 46U 46U - 44U 44U -
Arsenic 531 497 4.3 JW 42w 5.6] 497 - 4.8 W 4517 -
Barium 5231 4521 29.8) 2927 3261 26.1% - 3577 3573 -
Beryllium 2U 2U 1u v 1y 1u ' - 1u 1y
Cadmimn 4U 4 U iu 3y Ju 3y -- 4U 41U -
Caleium 47900 47800 T 39800 * 40400 * 38900 35800 - 48100 47800 -
Chromium 7.5 7517 43.6 6U 29.1 TU - 41.8 9.4] -
Caolbalt 5U su 5U 5U 6U 6U - 4y 4U -
Copper 41 U 5371 2211 6.5] 5U - 4.8 277 -
Tron 904 ' 3% 450 19U 444 78.11J - 383 4.1 -
Léad ju v 187 37 . 6.5 % 3w - 261w 2.31 -
Magnesium 10100 10000 TIL00 * 7910 * 570 7240 - 9560 9440 -
Manganese 80.3 721 13.63 4.6 1417 4U - 1141 1y -
Mereacy 02U 02U 02U 02U 02U 02U - 02U 0.2y -
Nicke! 20U 20U 9573 12U 20.87 18U - 17y 17U -
Potassium 4920 1 4500 7 4610 1 4400 J 36801 36507 - 4600 J 5030 -
Selenium 4JN 4UJ 14 iU 1u 10U - 2U U .
Slver 5y 50U 4U 4U 54U 5U : - 4U ¢ U --
Sodium 15500 15400 11500 * 11100 * 11300 10800 -- 13600 13500 -
Thallium 6U 6U LU 1u 1y 10 - 1u 1v -
Vanadivm 10.7 ¥ 9.1}¥ 8.6 6.71 7U TU - 137 1457 -
Zine 4U 79.6 21.5 18417 19.8) 7.51] - 1777 1061 -
Cyanide 10U -- 106G -- NR 10U -- NR - wou - NR -

L9-T6-Ta/HOd
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TABLE E-2 Metals and Cyanide Analytical Data
MONITGRING WELL 19 19 19 19 19 19 19 19
WELL 1D $32.E11 S31LEU §32-E1 §32.Ell S12-E1L §32-Ell S32-El1 $32-E11
| ROUND 5 6 7 7 15 8 8 ¢
SAMPLE ID# BOOZH3 BOIOV3 BO10VY BO1510 _ BOICOT BOICO8 B06207
PARAMETERS
METALS
usfiltered filtered
Alamimem - - 6717 a0nu U 131 1721 -
Antimony - - 46U 46U 46U 35U 25U -
Arsenic - - 261 211 427 4.4 TW 48 TW -
Parium - - 5021 4851 45.51 4191 42517 50U
BeryHinm - - 10 1y 1 1y iU -
Cadmium - - 10 3U U ‘iU 361 -
Calchun - - 47700 47300 47300 . 47700 46500 44100
- Chromium - - 10.3 i) TU0 3U* 8 U* -
Cotbalt’ - -~ 6U 6U "§u 6v 6U -
Coriper - -- ‘927 50 5U 131 32,4 -
Tran - - -- I8 T 2077 164U 9751 1841 U
Lead - - il 1u 1) 251 1.61 -
Magnesium - - 9500 9370 9470 . 9150 9290 2740
Manganosa - - 53.6 52.1 28.5 16.7 12.11J 15U
Meréury - 02V, 02U 02U . 02U 02U -
Nickel - - 18U 18U 18U 16U 16U S
Potagsium - - 6340 UN 5620 6000 U 5530 5590 5730
Selenium - - 1u 1UN U 1w 1u -
Silver - E 5U 50 5U U 3U -
Sodium - 20900 20600 20600 20500 21000 19800
Thallium - - tu 1u 1us 1u 1u -
Vanadiom - - 77U 7U 127 611 751 -
Zine - - 1323 03] 4u 1.4 31.5 -
Cyanide -- - 10U - KR - NR 20U - NR -
£ N :

L9-T6-"Ta/H40d
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 20 20 20 20 20 20 20 20
WELL ID 529-El1 S29-Ell S29-El1 529-Eil §$29-E1l 8291311 529-El1 529-El
ROUND 5 6 7 7 7.5 8 8 g
SAMPLE ID¥ BOOZIH4 BO10V? BO1GVE B01513 BOIC12 BOICE3 BO6208
PARAMETERS
METALS
unfiltered filtered
Aluminun - - 222 0u @HU 746 817 n
Antimony - - 46 U 46U i q 1} 40U 44 U -
Arsenic - - 10 1U 217 3.7] 16 TW -
Barium - -- 99.7] 98.51) 93.7] 951 89.917 93.1
Beryllium - - 10 10 1 1LY 1U -
Cadmium - - ju iu 3U 40U 4U -
Calcium - - 9550 95900 92900 94500 92400 91000
| Chromium - - 11.4 8.51 TuU 53.3 TU --
Colbalt - - 65U 6 6u 4U au’ -
Copper - - 1287 5U 5U 31.9 17 -
Tron - - 186 46,73 250 1010 38.1J 172
Lead - - 11U 10 4.6 1.6 IN 23 I8 -
Magnesium - - 18400 18300 18300 18800 18300 18200
‘Manganese - - 104 99.1 80.6 67.5 40.1 28
Mercury - - 02U 02U 020 02y 0210 -
Nickel - - 18y 13U 18U 24.67F 170 -
Patassium - - 9410 8900 L) 8550 8630 7700
Sefenium - - 1 UN 1 UN 1U 1 UN 1UN -
Sitver - - 5U U 5U 4U aU --
Sodium - - 30200 30300 30100 30700 30100 30600
Thallhwn - -- 10 1173 1u1 1UN 1 UN -
Vanadium - -- TU 7U 70 14.4 ) 10,91} -
Zine - - 2.6 10} 4U 91 50 -
Cyanide - - 16U -~ NR - NR 10u - NR’ -

¢d =I9EL
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 21 n 21 21 21 21 21 2
WELL ID S31-E10B $31-G10E $31-E10E $31-E10E S31-EHOE S31-EI0E S31-E10E $31-EI0E
ROUND . 5 6 7 7 7.5 8 8 9
SAMPLE ID# BOOZHS BOLOW1 BOIOW2 BO1516 BOICH? BOIC!8
PARAMETERS
METALS
unfiliered filtered
Alminum - 13.3] 84.5) 40U 621 147 J -
Antinony - 46 U 45 U 46 U 44U “u --
Arsenic | - - 1vu 1y 1u 1 1u -
Barlum - - 3721 3337 382) 1915 361 -
Beryllium - 3.4) 1 tu Ly v -
Cadmium - 3.6J 3y U 4U 4u -
Caleium - - 22000 22800 23300 23300 23460 -
Chromium - - 307 TU Al 55.7 TU -
Calbalt - - 6U " 6U 6U 4uU 4y -
Copper - -- 97J- 8.1 ju 92.6 81.7 -
Iron - - 377 178 2837 - 588 54.6 § -
Lead” - - 10 v v 19N 22N -
Magtiesinm - .- 56%0 5880 G000 5970 %00 -
- | Manganese . - 163 157 155 182 151 -
E Mercury - - 02U 02U 020 02U 02U -
PN Nickel . - . 336§ 18U 18U 4.6 17U --
| Potassium - - 5500 5100 5500 5000 5160 .
Selenium - - L 1UN LUN 1u 1 UN 1UN
Sitver - - 5U 50 - 50 4y 4U -
Sodiwn - - 27500 24600 22700 22700 22300 -
| Thalliun - - ) 1u 1o 10N 1UN -
Vanadium - - TU 77U 7U suU 711 .
Zinc - - 26.2 17.91 au 28.1 5817 -
Cyanide - - u _—NR - NR 10U - NR -
&8
N
&
o )
rh SRR ",
) / kA Ay _
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 22 22 22 22 22 22 22 22
WELL 1D $31-Ell S31-E1 S31-Elt 531611 531-El1l S31-ElE S$31-Ell 531-Elt
ROUND 5 6 7 7 7.5 8 8 9
SAMPLE 1ID# BOOZHG BOIOWS BO1OW6 BOL519 Boic22 BQ1C23 BO620%
PARAMETERS )
METALS
unfilterad filtered
Alaminun - - 0.5 q0uU 40U 1177 77 -
Anlimony - - 46 U 46U 46U 40U 44U -
Arsenic - i 12 MW 28IW 1.97 3.27 327 -
RBarium -- - 594 N 58.21) 5731 5171 . 5231 S0U
Berylliam - - - 1uU 1u 44 10 ||y --
Cadmium - - iU 3u 3U 40 4U -
Caletum - - 42400 42700 45400 46800 46500 44600
Chromiven -- - 10.8 U 77U 19.8 10.4 -
Colbalt - - 66U 6u 6U 41J 41U -
Copper - - 109 N 5U 35U 196 54.4 -
Iron - - 887 N 27.8] 276U 110 3861) (LIRE]
Lead - - 11N 1U 10 2] 261J) -
Maganiesium - - 2010 91100 9560 9510 2580 9000
Manganese E - 113 101 95.6 d4.4 41.3 15U
Mercury - - 02U 020 02U 020 021 -
| Nickel E - 18U 18U 18y 17U 170 -
Potassium - -~ 7420 7770 6750 6600 6630 5460
Selenium - - L4 N 221N 1.31 2U 2U
Silver - - sU 5U 30U 41 40 --
Sodiwn - - 21000 21100 2900 21200 21400 20300
Thallium - -- 11U tu 14 41U 1U --
Vanadiom - - Tu 70 Tu 11.61] TxY -
Zine' - - 12.2) 1227 4171 8.8 17.7] --
Cyaniide - -- oy - - NR 100 - NR --

L9-T6-TA/AOA
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL S29-E12 $29-E12 529-E12 $29-Ei2 $29-E12 S20-Ei2
WELL ID S29-E12 529-E12 S29-E12 §26-Ei2 §$29-E12 S29-El2
ROUND 5 & 7 7.5 8 9
SAMPLE ID# BOOYT2 RBO1C29 BO6210
PARAMETERS
METALS
Aluminue - 58U - — - -
Anlimony - 327 - - - -
Arsenic - 4.4 Iy - - - .
Barium - 482 - -- - MU
Beryliium -- LU -- - - -~
Cadminm - 3U - -- . o
Calcium - 50360 - - - 47500
Chromivm - ou - - - -
Colbale -- 50 -- - - -
| Coppeir - AU - - - -
Iren - 8321 - -- - 100U
Lead - 1uU - - - -
-Maguesium - 0830 - - - 9410
- Manganese - 1U - - - - 415U
Mercury - 02U - - - -
Nickel - 12U - - - -
Polasstum - 6220 - - - 5970
Selenivm - 1UN - - - -
Silver - 41 - - - -
Sodiom - 22900 - - - 20900
Thalliim - 1 UN - - - -
Vanadivm - 98] - - - -
Zine - 91.4 - - -
Cyanide - 10U — - . -
O |
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TABLE E-2 Metals and Cyanide Analytical Data
MONITORING WELL 830-15A 530-15A 530-E154 530-15A S30-15A S30-15A
WELL ID 830-15A S530-EI5A S30-E15A 530-15A S30-15A 530-15A
ROUND 5 1 7 1.5 8 9
SAMPLE 1D# BODYoS
PARAMETERS
METALS
Aluminum -- 580 - - -- --
Arntimony -- 44U - N - -
Arsenic - ’ 1.87 - - - -
Barium - 0.2 - - - -
Beryltium - 1 - - . "
Cadmivmi - .3y - - - -
Crilcium - " 80800 - - - -
Chromium ) - 6U - - — -
Colbalt - 35U - . . -
Copprer - 5U .- - — -
fron - 251 - - - .
Lead - 6.2 -- - - -
Magnesium - 14500 - - . -
Manganese - 137 - - - -
rid Mercury - 02U - - - -
8 Nickel - 12U " ; - -
Potassium - 6950 - - . --
Selentum - 1 UN - - R —
Silver - 40 - - - -
Sodium -- 1456(K) - - - -
Thalliwn - I UN - - - -
Vanadium - 5.8 - - - -
Zinc - §6.2 - - - -
Cyanide -- 0y e - - -
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TABLE E-2 Mestals and Cyanide Analytical Data
MONITORING WELL $32-E13A 532-EI3A S32.E13A  S32-EI3A  S32-EI3A  S32-El3A
WELL 1D S32-E13A S32-E13A S532-E13A S3X-EI13A  S32-E13A S32-E13A
ROUND 5 . 6 7 75 8 9
SAMPLE ID# BOOY 60
PARAMETERS
METALS
Alumimugn - 580 - - - -
Antimony 48.77Y - - " -
Arsenic 257 - - - -
Barium - 11773 - - - -
Beryllium - 11U - - - -
Cadminm - ay - -- - -
Calcium 123000 - - - L
Chromium - 6 U - - - -
Colbale - 5uU - - - -
Copper - 50 - - - -
Tron : 375 P - - —
Lead - 2617 - - - -
Magnesium .- 23100 - - - .
Manganese - 3671 - - —~ .
Mercury 020 . - - -
Nickel 12y - -- - -
Potasstum - 9130 - - - R
| Selenfum - 15N - - . -
Sitver - 4U - - - -
Sodium - 19800 - - — -
Thallium - I UN - - - -
Vaadiun - n.rI A -- - -
Zine -- 22.8 -- — - -
Cyanide - Wy -- - - -
7N TN
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL _ 1 1 1 1 1 1
WELL L.D. UNIT UTL'S  S41-Ell S41-E11 $41-E11 S34-E10  S41-El1 $41-E11
ROUND 5 6 7 7.5 8 9
SAMPLE ID# BOOZC6 BO1BT3
PARAMETERS .
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - - - - -
ToC 3.9 - - - . - ~
Ammonia 0.15 - 0.02 - - - -
Nitrates NA - 4.4 - - - -
COD 15 -- 10 ND - - - -
Turbidity (units = NTU) NA - 0.3 - . ~ -
Alkalinity (CaCO3) 199 - 170 - - 240 -
Fluoride (F) 0.5 - 0.5 - - - -
Chltoride (CI) 22.1 - 14 - - - -
Bromide (Br) 1 - 0.2 ND - - - -
Phosphate (PO4-P) 1.0 - 0.2 ND - - -- -
Nitrate (NO3-N) 12.3 - 18 - - - -
Nitrite (NO2-N) 1 - 0.07 ND - - - —~
Sulfate (SO4) 425 - 31 - - - -
TDS 433 - 310 . - - -
pH 7.5-8.7 - 7.8 - - - -
Conductivity (units = umhos/cm) NA - 480 e -- 720 -

| [9-T6-TH/AOd
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 2 2 2 2 2
WELL 1.D. UNIT UTL'S|  $34-E10 S34-E10 S34-E10  S34-E10  S34-E10
ROUND 5 6 7 15 8
SAMPLE ID# BO0OZ68
PARAMETERS
WET CHEMISTRY (units = mg/L) |
TOX (ug/L) 220 - — - - ~
TOC 3.9 - - - — -
Ammonia 0.15 - 0.06 - - -
Nitrates NA - 6.5 —~ - -
coD _ 15 - 10 ND - - _
Turbidity (units = NTU) NA - 0.6 - - -
Alkatinity (CaCO3) 199 - 140 - - -
] Fluoride (B) 0.5 - 0.7 - - _
Chloride (CD) 22.1 - 13 - - -
Bromide (Br) 1 0.2 ND - - .
Phosphate (PO4-P) 1.0 - 0.1 ND - - -
| Nitrate (NO3-N) 12.3 - 6 - - -
Nitrite (NO2-N) 1 - 0.06 ND -~ - _
Sulfate (SO4) 425 — 41 . - -
TDS 433 - 300 - - -
pH : 7.58.7 - 7.7 . - _
| Conductivity (units = umhos/cm) NA — - ~ -

L9-T6TH/30d
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 2 3 3 3 3 3
WELL LD. UNIT UTL'S $34-E10 S41-E12  S41-E12 S41-E12 S41-E12 S41-E12
ROUND 9 5 6 7 7.5 8
SAMPLE ID# B06194 ROOZDO BO1BT6
PARAMETERS
WET CHEMISTRY (units = mg/L) _
TOX (ug/L) ' 220 - - — - . -
TOC 3.9 - o - - -~ -
Ammonia 0.15 0.05 U -- 0.1 - e -
Nitrates NA - - 2.2 - - -
CoD 15 - - 10 ND - - -
Turbidity (units = NTU) NA —~ - 0.9 - - "
Alkalinity (CaCO3) 199 154 - 310 - - .
Fluoride (F) 0.5 0.3 - 0.8 - - -
‘Chloride (CI) S 221 13.8 - 110 - - -
Bromide (Br) 1 - - 0.2 - — -
Phosphate (PO4-P) 1.0 0.03 7 - 0.2 ND - . -
Nitrate (NO3-N) 12.3 5.01 - 10.6 - - -
Nitrite (NO2-N) 1 0.1U - 0.07 ND - - -
Sulfate (SO4) 2.5 45.5 - 23 - - »
TDS 433 - - 590 - - -
pH 7.5-8.7 7.88 - 75 - - -
Conductivity (units = umhos/cm) NA ~ ~ 940 - - -

L9-76-TI/20d
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 3 4 4 4 4 4
WELL 1.D. UNIT UTL'S S41-E12  S38-E12A  $38-E12A $38-E12A  S38-E12A  S38-El2A
ROUND 9 5 6 7 1.5 8
SAMPLE ID# BOOZS52 BO1BT9
PARAMETERS

WET CHEMISTRY (units = mg/L}

TOX (ug/L) 220 - - - - - -
TOC 3.9 - - -~ - - -
Ammonia 0.15 - - 0.02 ND = - -
Nitrates NA - -- 2 -- - -
cop _ 15 - - I Nb - - -
Turbidity (units = NTU) NA - - 0.2 - - - -
Alkalinity (CaCO3) 199 - - 130 - - -
Fluoride (F) 0.5 - - 0.6 - - -
Chioride (C1). 2.1 - - 85 - -
Bromide (Br) . I - - 0.2 ND - - -
Phosphate (PO4-P) 1.0 - - 0.1 ND - - -
Nitrate (NO3-N) 12.3 - - 1.8 - . -
Nitrite (NO2-N) 1 - - 0.06 ND - - -
Sulfate (SO4) 4.5 - - 17 - - -
DS 433 - - 220 - - _
pH 7.5-8.7 - - 7.8 ” - -
Conductivity (units = umhos/cm) L NA - - 350 - — -
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TABLE E-3 Wet Chemistry Analytical Data
| MONITORING WELL 4 5 5 | 5 5 5
WELL LD. UNIT UTL'S | S38-E12A  $38-EI2B S38-E12B $38-E12B/DUPL. S38-E12B  $38-E12B
ROUND 9 5 6 6 7 7.5
SAMPLE ID# B00Z56 B00Z60
PARAMETERS '
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - - - - -
| ToC 3.9 - - — - - -
Ammonia 0.15 - . 0.02 ND 0.02 - -
Nitrates NA - - 1.7 1.7 - -
COD 15 - - 10 ND 10 ND - -
Turbidity (units = NTU)Y NA - - 0.4 0.4 - -
| Alkalinity (CaCO3) 199 - - 120 120 - .
Fluoride (F) 0.5 - -- 0.6 0.6 - -
} Chioride (C1) 22.1 - - 6.5 6.5 - .
Bromide (Br) 1 - - 0.2 ND 0.2 ND - -
Phosphate (PO4-P) 1.0 - - 0.1 ND 0.1 ND - -
Niirate (NO3-N) 12.3 - - 1.5 1.8 - -
Nitrite (NO2-N) 1 - - 0.06 ND 0.06 ND —~ -
Sulfate (SO4) 4.5 - - 17 17 - -
TDS 433 - - 210 220 - -
pH _ 7.5-8.7 - - 7.9 7.9 - -
Conductivity (units = umhbos/cm) NA - -- 330 330 - -

L9-T6-T4/30Q
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL - 5 5 6 6 6 6
WELL 1.D. UNIT UTL'S| $38-E12B S38-E12 $37-E11  S37-Ell $37-E11 S37-E11
ROUND 8 9 5 6 7 75
SAMPLE ID# BOIBVO . .B00Z64
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 ~ - - - - .
TOC 3.9 - — - - - -
| Ammonia 0.15 - - - 0.02 ND - -
Nitrates NA - - - 24 - -
|cop, 15 ~ - - 10 ND - -
| Turbidity (units = NTU) NA - - - 0.4 - -
Alkalinity (CaCO3) 199 - - - 140 _ -
+| Fluoride (F) 0.5 - - - 0.6 — —
Chloride (CI) 22.1 - - - 9.2 - -
Bromide (Br) | 1 - - - 0.2 ND - -
Phosphate (PO4-P) 1.0 - - 0.1 ND - -
Nitrate (NO3-N} 12.3 - - - 2.4 - -
Nitrite (NO2-N) 1 - - - 10.06 ND - -
Sulfate (SO4) 42.5 - - ~ 23 - .
TDS 433 - - - 250 - -
pH . 7.5-8.7 - - - 7.9 - -
‘Conductiv_ity (units = umhos/cm) - - - 360 - .

L9-T6"Td/H0d
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 6 6 7 7 7 7A
WELL L.D. UNIT UTL'S $37-El1 S37-E11 $38-E11  S$38-Eil S38-E11/SPLIT $38-E11
ROUND 8 9 5 6 ' 6 6
SAMPLE ID# BOIBV2 BOOZ72 BO0Z76 BOOXYO
PARAMETERS '
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - - - - -
TOC 3.9 - - - - - -
Ammonia 0.15 - - - 0.04 0.02 ND 120
Nitrates NA - - - 3.8 3.6 75
coD 15 - - - 10 ND 10 ND 10
Turbidity (units = NTU) NA - - - 0.7 0.6 0.7
Alkalinity (CaCO3) 199 - - - 160 150 110
Fluoride (F) 0.5 - - - 0.7 0.6 0.9
Chloride (C1) 22.1 - . - 13 13 24
Bromide (Br) 1 - - - 0.2 ND 0.2 ND 0.2
Phosphate (PO4-P) 1.0 - -~ - 0.1 ND 0.1 ND 0.2
Nitrate (NO3-N) 12.3 - - - 3.5 3.6 8
Nitrite (NO2-N) 1 . - - 0.06 ND 0.06 ND 0.06
Sulfate (SO4) 42.5 - - - 38 39 49
TDS 433 - . - 280 280 340
pH 7.5-8.7 - - - 7.7 7.8 7.7
Conductivity (units = umhos/cm) NA - - - 470 460 520

L9-T6-T4/20a
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 7A A 7 7
WELL LD, UNIT UTL'S $38-Ell $38-E11 $38-E11 $38-El1
ROUND 7 1.5 8 9
SAMPLE ID# B010Z3 B01543
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - — -
TOC 3.9 - - - -
Ammonia 0.15 0.02 ND 0.03 - i
Nitrates NA 6.9 78 - -
coD 15 | ND 10 ND 10 ND - -
Turbidity (units = NTU) NA 1.7 - - -
Alkalinity (CaCO3) 199 130 - - -
Fluotide (F) 0.5 0.6 0.5 - -
Chloride (C1) 221 23 25 - -
Bromide (Br) 1 0.2 0.3 - -
Phosphate (PO4-P) 1.0 ND 0.2 ND 0.2 ND -
1 Nitrate (NO3-N) 12.3 7.6 7.6 - -
Nitrite (NO2-N) 1 ND 0.07 ND 0.07 ND - -
Sulfate (SO4) 42.5 47 47 - -
TDS 433 350 - - -
pH , _ 7.5-8.7 7.7 19 - -
Conductivity (units = umhos/cm) NA 440 510 - -

L9-26-Td/A0d
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL - 8 8A 8A 8A 8
WELL L.D. UNIT UTL'S | S31-E8 $31-E8 S31-E8 $38-E1t S31-E8
ROUND 5 6 6 7 7.5
SAMPLE ID# B00ZGY BOOY36 BO10Z7 BO1537
PARAMETERS _ -

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 - - - -
TOC 3.9 - —~ - - -
Ammonia 0.15 - 1 0.05 0.54 0.05 ND 0.05
Nitrates NA - 17 7.3 17 7.1
COD 15 - 10 ND 10 ND 10 ND 10 ND
Turbidity (units = NTU) NA - 2.3 02 ND 0.4 -
Alkalinity (CaCO3) 199 - 140 160 150 -

‘| Fluoride (F) 0.5 - 0.8 0.4 0.8 0.5
Chloride (C1) 22.1 - 12 15 13 17
Bromide (Br) 1 . 0.2 ND 02 ND 0.2 ND 02 ND
Phosphate (PO4-P) 1.0 - 0.2 ND 0.7 ND 0.2 ND 0.2 ND
Niirate (NO3-N) 12.3 - 18 6.7 17 6.8
Nitrite (NO2-N) 1 - 0.07 ND 0.06 ND 0.07 0.07 ND
Sulfate (SO4) 42.5 - 68 31 61 30
TDS 433 - 400 330 500 -
pH 7.5-8.7 - 7.8 7.8 7.8 7.8

NA - 670 460 590 490

L9-T6-T/A0d

Conductivity (units = umhos/cm)
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 8A '8 8 9 9
WELL1.D. UNIT UTL'S | S31-E8 S31-E08  S31-E08 $32-E8 S32-E8
ROUND 1.5 8 9 5 6
SAMPLE ID# B01546 B06195 BOOY40
PARAMETERS S
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - - - -
TOC 3.9 - - - — -
Ammonia_ 0.15 0.29 - 0.05 U - 0.17
Nitrates NA . 17 _ - - 0.17
CcoD 15 10 ND - - - 10 ND.
“Turbidity (units = NTU) NA - - - 0.2 ND
- | Alkalinity (CaCO3) 199 - — 161 - 90
| Fluoride (F) 0.5 0.6 ~- 03 - 0.4
Chioride (CD) 22.1 14 - 16.2 - 2
Bromide (Br) 1 02 ND - - 0.2 ND
Phosphate (PO4-P) 1.0 0.2 ND - 0.04 1 - 0.7 ND
Nitrate (NO3-N) 12.3 17 _ - 6.5 - 0.05 ND
Nitrite (NO2-N) 1 0.07 ND - 01U - 0.06 ND
Sulfate (SO4) 42.5 61 ' — 29.8 - 11
TDS , 433 - - - - 160
pH : . 7.5-87 7.8 - 7.8 - 78
Conductivity (units = umhos/cm) NA 610 -~ -- - 220

- L9-T6"Td/A0d
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL _ 9 9 9 9 10
WELL L.D. UNIT UTL'S S32-E08  S32-E8 $32-E08 $32-E08  S30-E10A
ROUND 7 7.5 8 9 5
SAMPLE ID# B01540 ' BOOHW?2
PARAMETERS _

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 -~ -- - - -
TOC 3.9 - - - -
Amtnonia 0.15 - 0.03 - - 003U
Nitrates NA. -- 10 ND - -- 36
coD . 15 - 10 ND - - 10U
Turbidity (units = NTU) NA - . - - 0.4
Alkalinity (CaC03) 199 - - . - 150

| Fluoride (F) 0.5 - 0.4 - -- 1U
Chloride (CI) 22.1 - 21 —~ - 23
Bromide (Br) 1 - 0.2 ND -- - 02U
Phosphate (PO4-P) 1.0 - 0.2 ND’ - - 07U
Nitrate (NO3-N) 12.3 - 0.05 ND - - 39
Nitrite (NO2-N) 1 - 0.07 ND - ~ 0.06 U
| Sulfate (SO4) 42.5 - 11 - - 75
DS 433 - - - - 540
pH , 7.5-8.7 - 8 - - 7.8
Conductivity (anits = wmhos/cm) NA n- 220 -- - 940
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 10 10 10 10 10
WELL L.D. UNIT UTL'S | $30-E10A S30-E10A /DUPL.  $30-Ei0A $30-E10A $30-E10A
ROUND 6 6 7 7.5 .8
SAMPLE ID# BOOY44 B0OY48 BO10X3 B01531 BO1BV4
PARAMETERS _

WET CHEMISTRY (units = mg/L) __

TOX (ug/L) 220 - - - —~ -
TOC 3.9, - - - - -
Ammonia 0.15 0.11 0.06 0.08 0.03 -
Nitrates NA 41 43 46 41 -
coD . : 15, 10 10 ND 10 ND 10 - ND -
Turbidity (units = NTU) NA 0.3 0.6 0.6 - -
Alkalinity (CaCO3) 199 150 150 150 - -

| Fluoride (F) 0.5 0.8 0.8 0.9 0.9 -
Chloride (C1) 22.1 22 22 22 23 .
Bromide (Br) 1 0.2 . ND 0.2 ND 0.2 ND 0.2 ND -

| Phosphate (PO4-P) 1.0 0.7 ND 07 ND 0.2 ND 0.4 ND "
Nitrate (NO3-N) 12.3 38 38 47 38 ~
Nittite (NO2-N) 1 0.06 ND ~ 0.06 ND 0.07 ND 0.07 ND
Sulfate (SO4) 42.5 69 69 75 63 —~
TDS 433 590 590 - 780 - -
pH. 7.5-8.7 7.7 7.8 7.8 7.8 -
Conductivity (units = umhos/cm) 820 800 930 850 -

. NA

L9-T6-TH/E0A
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 10 11 11 i1 i1
WELL L.D. UNIT UTL'S|  S30E10A $30-E10B $30-E10B $30-E10B 830-E10B
ROUND : : g 5 5 6 6
SAMPLE ID# B06196 BOOHW4 _BOOHW6 BOOY52 BOOYS6
| PARAMETERS
| WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - - - -
TOC 3.9 - - - . -
| Ammonia 0.15 005U 02U 02U 0.16 0.21
Nitrates NA - 42 42 49 51
CcoD 15 - 10U wu 10 ND 10
Turbidity (units = NTU) NA . 0.5 0.5 0.7 0.4
Alkalinity (CaCO3) 199 159 150 150 150 150
Fluoride (F) 0.5 0.3 1U 10 0.8 0.8
Chloride (CD) 22.1 26 22 22 23 23
Bromide (Br) 1 02U 02U 0.2 ND 0.2
Phosphate (PO4-P) 1.0 0.03U 07U 0.7U 0.7 ND 0.7
Nitrate (NO3-N) 12.3 43 40 42 46 46
Nitrite (NO2-N) 1 0.1U 1.8 1.5 0.71 0.75
Sulfate (SO4) 42,5 68.7 79 81 76 75
TDS 433 - 580 580 640 650
pH 7.5-8.7 7.67 7.8 7.8 7.6 7.8
Conductivity (units = umhos/cm) NA - 820 940 010 920

£-H °IqeL

L9-76-TH/A0A
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TABLE E-3 Wet Chemistry Analytical Data

MONITORING WELL 11 11 it 1t
WELL LD. UNIT UTL'S S30-E10B/DUPL.  S30-E10B/SPLIT  S30-E10B $30-E10B
ROUND - 7 . 7 7 7.5
SAMPLE ID# BO10X5 BO10X7 BO10X9 B01534
PARAMETERS

WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 - - - -
TOC 3.9 - - - -
Ammonia 0.15 0.05 0.05 0.05 ND 0.12
Nitrates NA 45 45 38 53
cop 15 ND 10 ND 10 ND 10 *ND 10 ND
Turbidity (units = NTU) NA 27 0.9 1 -
| Alkalinity (CaCO3) 199 150 150 160 ~
Fluoride (F) 0.5 1.5 0.9 0.9 0.9
Chloride (Ci) 22.1 23 23 21 24
Bromide (Br) 1 ND 02 ND 0.2 ND 02 ND 0.2 ND
Phosphate (PO4-P) 1.0 ND 0.2 ND 0.2 ND 0.2 ‘ND 0.4 ND
Nitrate (NO3-N) 2.3 46 47 - 39 48
Nitrite (NO2-N) 1 0.07 ND . 0.07 ND 0.07 ND 0.07 - ND
Sulfate (SO4) 425 74 75 65 70
TDS 433 690 700 650 -

pH _ 7.5-8.7 7.7 7.8 7.8 7.8
Conductivity (units = umhos/cm) NA 950 930 850 920
£ Loy

L9-T6-T/30d
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TABLE E-3 Wet Chemistry Analytical Data

 MONITORING WELL 1 11 12 12 12
WELL 1.D. UNIT UTL'S| S$30-E10B  S30-E10B S31-E10A $31-E10A S31-E10A
ROUND 8 9 5 6 7
SAMPLE ID# BOIBV7 B06197 BOOHX0 BOOY20 B010T5.
PARAMETERS

| WET CHEMISTRY (units = mg/L)

TOX (ug/L) 220 - - - - -
TOC 3.9 - - - - -
Ammonia 0.15 - 0.05U 02U 0.04 0.87

‘| Nitrates NA - - 49 55 49
cop _ 15 - - 10U 10 ND 10 ND
Turbidity (units = NTU) NA - - 0.2 0.2 ND 0.2 ND
Alkalinity (CaCO3) 199 - 161 160 170 170
Fluotide (F) 0.5 - 0.3 1.1U 0.8 0.9
Chloride (CI) 22.1 - 26.2 21 17 18
Bromide (Br) 1 - - 02U 0.2 ND 0.2 ND
Phosphate (PO4-P) 1.0 - 0.03 U 07U 0.7 ND 0.2 ND
Niiraie (NO3-N) 123 - 48.8 50 49 51
Nitrite (NO2-N) 1 - 01U - 0.06 U 0.06 ND 0.07 ND
Sulfate (SO4) 42.5 - 75.4 78 71 71

IDS 433 - - 610 700 720

pH 7.5-8.7 - 7.65 7.8 7.7 7.6

NA - — 940 940 880

Conductivity (units = umhos/cm)

19-T6-TH/A0A
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 12 12 12 13 13
WELL LD. UNIT UTL'S | $31-E10A S31-E10A  S31-E10A $31-E10B $31-E10B
ROUND 1.5 8 9 5 6
SAMPLE ID# B0147Z8 BO1BWO B06198 BOOHX2 BO0Y24
PARAMETERS _
WET CHEMISTRY (units = mg/L.) )
TOX (ug/L) 220 - - - - -
TOC 3.9 . - - -
Ammonia 0.15 0.03 - 0.05 U 02U 032
Nitrates NA 58 - - 45 53
COoD 15 0 ND - - ‘10U 10 ‘ND
Turbidity.(units = NTU) NA - —~ - 02U 0.6

- | Alkalinity (CaCO3) 199 - - 171 160 160

. | Fluoride (F) 05 1 - 0.4 1.3U 1

Chloride (C) 22.1 18 - 17.7 20 16
 Bromide (Br) 1 0.2 ND - - 02U 02 ND
Phosphate (PO4-P) -1.0 0.4 ND - 0.03) 07U 0.7
Nitrate (NO3-N) 12.3 52 - 51.6 45 46
Nitrite (NO2-N) 1 0.07 ND - - 01U 0.06 U 0.6 ND
Sulfate (SO4) 42.5 67 - 70.7 68 65
TDS 433 - - —~ 600 650
pH _ 7.5-8.7 7.7 - 1.57 7.8 7.6
Conductivity (units = umhos/cm) NA 970 - - 820

820

£9-761/A0d
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 13 13 13 13 14
WELL L.D. UNIT UTL'S | $31-E10B $31-E10B $31-E10B $31-E10B  S31-E10C
ROUND 7 7.5 8 9 5
SAMPLE ID# BO10T7 B01501 BO1BW3 ‘BOOHX4
PARAMETERS :
WET CHEMISTRY (units = mg/L) .
TOX (ug/L) 220 - - - - -
TOC 3.9 - - - - -
Ammonia - 0158 0.1 0.04 - -- 02U
Nitrates NA 44 52 - - 49
cop 15 i0 ND 10 ND - - 10U
Turbidity (units = NTU) NA 02 ND - - - 02U
Alkalinity (CaCO3) 199 170 - - - 170
Fluoride (F) 0.5 1.1 [ - . 1.t u
Chloride (CI) 22.1 15 17 - - 21
Bromide (Br) 1 0.2 ND 0.2 ND - - 02U
Phosphate (PO4-P) 1.0 0.2 ND 0.4 ND -- - 0.7U
Nitrate (NO3-N) 12.3 45 43 - - 47
Nitrite (NO2-N) 1 0.07 ND 0.07 ND - - 0.06 U
| Sulfate (SO4) 42.5 63 59 - - - 76
TDS 433 640 . - - 640
pH 7.5-8.7 7.8 7.7 -~ - 7.8
) Conductivity (units = unimbos/cm) NA 800 870 - - 940

£H °[qBlL

L9-76-Td/A0d
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TABLE E-3 Wet Chemistry Analytical Data
| MONITORING WELL _ 14 14 14 14 14
WELL L.D. UNIT UTL'S | $31-B10C $31-E10C S$31-B10C $31-E10C  $31-B10C
ROUND 6 7 7.5 8 9
SAMPLE ID# BOOY28 B0O10T9 * BO1504 BO1BW6 B06202
PARAMETERS
WET CHEMISTRY (units = mg/L) o
TOX (ug/L) 220 - - - - —
TOC 3.9 - - - - -
Ammonia 0.15 1 0.07 0.05 - 0.05 U

| Nitrates NA 52 46 54 - -
COD 15 10 ND 10 - ND 10 ND - -
Tuarbidity (units = NTU) NA 02 0.2 ND - - -
Alkalinity (CaCO3) 199 170 70 - ~ 172
Fluoride (F) 0.5 0.9 1 0.9 - 0.4
Chiloride (CI) . 22.1 17 16 16 - 17.4
Bromide (Br) 1 0.2 ND 0.2 ND 0.2 ND - -

[ Phosphate (POA4-P) 1.0 0.7 ND 0.2 ND 0.4 ND - 0.03 1
Nitrate (NO3-N) 123 a7 41 48 - 50.7
Nitrite (NO2-N) 1 0.06 ND 0.07 ND 0.07 ND - 01U
Sulfate (SO4) 4.5 72 69 65 - 70.3
TDS 433 630 660. - - .
pH _ 7.5-8.7 7.6 7.8 7.8 - 7.64
Conductivity (units = umhos/crn) NA 940 320 920 -- -~
2 £ [
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TABLE E-3 Wet Chemistry Analytical Data

| 1976-Ta/AOd

0€ 3o 61 °9eg
€-1 S[qEL

MONITORING WELL 15 15 15 15 15
WELL LD. | UNITUTL'S| S$31-E10D $31-E10D $31-E10D $31-E10D S31-E10D
ROUND : 5 6 7 1.5 3
SAMPLE ID# BOOHX6 BOOZF7 B0O10V1 B01507 BOIBWY
PARAMETERS

WET CHEMISTRY (units = mg/L) .

TOX (ug/L) 220 - - ' - - -
TOC 3.9 - - - - -
Ammonia ‘ . 0.15 02U 0.22 J 0.05 0.02 ND -
Nitrates NA 30 33 36 40 -
CoD ' 15 1ou 10 ND 10 ND 10 ND -
Turbidity (units = NTU) NA 02U 0.3 0.2 ND - ~
Alkalinity (CaCO3) 199 150 160 170 - -
Fluoride (F) 0.5 1.1 U0 1 1 1 --
Chloride (Cl) 22.1 19 14 14 15 -
Bromide (Br) _ 1 02U 0.2 ND 0.2 ND 02 ND -
Phosphate (PO4-P) 1.0 07U 02 ND 02 ND 0.4 ND -
Nitrate (NO3-N) 12.3 30 33 30 36 -
Nitrite (NO2-N) 1 0.06 U 0.07 ND 0.07 ND 0.07 ND B
Sulfate (SO4) 425 55 57 58 55 -
TDS 433 450 500 570 - -
pH _ 7587 7.9 7.7 7.9 7.8 -
Conductivity (units = umhos/cm) NA 690 770 730 780 -
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 15 17 17 17 17
WELL LD. UNIT UTL'S| S31-E10A $41-E13A S41-E13C S41-B13C  S$41-B13C
| ROUND 9 5 6 7 7
SAMPLE ID# B06206 BOOHS9 BOOZC2
PARAMETERS '
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - 10U - - -
TOC 3.9 - 0.5 - - -
Ammonia 0.15 0.05U 02U 0.02 ND - -
Nitrates NA ~ 0.73 005 ~
cop 15 — 10U 10 ND - -
‘| Turbidity (units = NTU) " NA - 0.6 29 — -
Alkalinity (CaCO3) 199 159 160 110 - -
Fluoride (F) 0,5 0.6 08U 0.4 - -
Chloride (C1) 22.1 14.3 4.3 2.7 - -
Bromide (Br) 1 - 020 0.2 ND ~— -
Phosphate (PO4-P) 1.0 0.047 0070 0.2 ND -- --
Nitrate (NO3-N) 12.3 23.6 0.96 0.05 ND - -
Nitrite (NO2-N) 1 01U 0.06 U 0.07 ND - -
Sulfate (SO4) 42.5 46.3 9.9 14 — -
TDS 433 - 220 160 - -
pH _ 7.5-8.7 7.73 8 8 - an
Conductivity (units = umhos/cm) NA - 350 260 - -

L9'ZG‘TE/HOG
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 17 17 18 18 18
WELL LD. UNITUTL'S | S31-E13A.  S41-E13A  $37-E12 $37-E12 S37-E12
ROUND 8 0 5 6 7
SAMPLE ID# BOOHVS BOOZG1 BO10Y9
PARAMETERS
WET CHEMISTRY (units = mg/L) | |
TOX (ug/L) 220 -~ -- 10U - -
TOC 3.9 —~ - 0.5 - -
Ammonia 0.15 - - 0.3 0.1 0.05 ND
Nitrates - NA -~ - 2.3 1.9 1.6 '
coD. 15 - - 10U 10 ND 10 ND
Turbidity (units = NTU) NA - - 1.2 2 2
Alkalinity (CaCO3) 199 - - 10U 120 120
Fluoride (F) 0.5 - - 0.9U 0.3 0.7
Chloride (C1) 22.1 - - 7.1 11 7
Bromide (Br) 1 ~ - 02U 0.2 ND 0.2 ND
Phosphate (PO4-P) 1.0 - - 0.07 U 0.2 ND 0.2 ND
Nitraic (NO3-N) 2.3 - - 2.2 1.9 1.6
Nitrite (NO2-N) 1 - - 0.06 U 0.07 ND 0.07 ND
Sulfate (S04) 42.5 - - 3300 16 14
TDS 433 - - 570 190 280
pH 7.5-8.7 - - 1.6 7.8 7.7

NA - - - 360 310

Conductivity (units = umhos/cm)

L9-T6"Td/H0A
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 18 18 18 19 19 19
WELL LD, UNIT UTL'S S37-E12 $37-E12 $37-E12 $32-E1l $32-El1 832-El1
ROUND 7 8 9 5 6 7
| SAMPLE ID# BOIBX2 BOOZH3  B0IOV3
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - . - - -
TOC =~ 3.9 - -~ - - - -
Ammonia 015 = - - - - 0.05 ND
Nitrates NA - - - - - 3.2
COD o 15 - - - - - - 10 ND
| Turbidity (units = NTU) NA - - - - - 0.5
Alkalinity (CaCO3) 199 - - - - - 140
| Fluoride (F) 0.5 o - - - - 0.8
Chloride (CI) 22.1 . - - - -- 11
Bromide (Br) 1 - - - . - 0.2 ND
- | Phosphate (PO4-P) 1.0 - - - - -~ 02 ND
Nitrate (NO3-N) 123 . - - - - - 3.4
Nitrite (NO2-N) 1 — - - - - 0.07 ND
Sulfate (SO4) 42.5 - - - - - 35
TDS 433 - - - . — 350
pH 7.5-8.7 - - - - - 7.8
NA — - - - - 420

Conductivity (units = umhos/cm)

L9-76-TA/H0A
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 19 19 19 20 20 20
WELL LD. UNIT UTL'S $32-Ell $32-E11 $32-E11 $29-Eil $29-El1 $29-E11
ROUND 7 8 .9 5 6 7
SAMPLE ID# BO1510 BO1CO7 B06207 BOOZH4  BOIOV7
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - -- -~ -~ -
TOC 39 - - - - - --
Ammonia 0.15 002 ND - 0.05 U - - 0.23
Nitrates NA 3.8 - - - - 31
COoD _ 15 10 ND ~ - - - 10
Turbidity (units = NTU) NA - - - - - 2.2
Alkalinity (CaCO3) 199 - - 142 - - 160
.| Fluoride (F) 0.5 0.8 - 0.3 -~ - 1
Chloride (Cl) 22.1 12 - 12.1 - - 13
Bromide (Br) 1 0.2 ND - - - - 0.2
Phosphate (PO4-P) 1.0 0.4 ND - 0.041 - - 0.2
Nitrate (NG3-N) 2.3 3.4 - 3.6 . — 31
Nitrite (NO2-N) 1 0.07 ND - 0.1U - - 0.07
Sulfate (SO4) 42.5 .34 -- 35.3 - - 85
TDS 433 - - - - - 600
pH 7.5-8.7 8 . 7.87 - - 7.8
Conductivity (units = umhos/cin) NA 440 - -- - - 770

L9-T6"TH/30a
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL 20 20 20 21 21
WELL L.D. UNITUTL'S|  $29-El1 S29-E11 $29-El1 S31-E10E  S31-E10E
ROUND 1.5 8 9 5 6
SAMPLE ID# B01513 BOICI12 B06208 ~_ BOOZHS
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - - - -
TOC 3.9 -~ ~ - ~ -
Ammonia ' 015 0.2 0.07 0.05 U - -
Nitrates ' ' NA 7] 31 - - -
CoD o 15 10 ND 10 ND - - -
‘Tarbidity (units. = NTU) NA - 99 - - -
Alkalinity (CaCO3) 199 - 160 162 - -

t Fluoride (F) 0.5 0.9 0.8 0.3 - -

B Chloride (CI) 2.1 i3 14 14.5 - -
Bromide (Br) 1 0.2 ND 02 ND - ~ -
Phosphate (PO4-P) 1.0 0.4 ND ' ND 0.03 3 - -
Nitrate (NO3-N) 12.3 31 28 35 - —
Nitrite (NO2-N) . 1 © 0.07 ND 0.07 ND 0.1U - -
Sulfate (SO4) 4.5 80 73 89.6 - —
™S 433 - 510 - - -
pH 4 7.5-8.7 7.8 8 7.86 - -
Conductivity (units = umhos/cm) NA | 730 730 - - -

¥
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL - 21 21 21 21 22
WELL I.D. UNIT UTL'S | $31-E10E S31-E10E $31-E10E S31-B10E  S3I1-Ell
ROUND 7 _ 75 8 g 5
SAMPLE ID# BO10W1 B01516 BOIC17
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - -- - -
TOC 3.9 - - - - -
Ammonia 0.15 0.07 0.14 0.07 - -
Nitrates NA 10 ND 0.1 001 ND - -
CcoD 15 10 ND 10 ND 10 ND - -
Turbidity (units = NTU) NA 0.9 - 1.2 ' ~ —
Alkalinity (CaCO3) 199 120 - 120 - -
Fluoride (F) 0.5 0.9 1.1 1 -- -
Chloride (CI) 22.1 2.9 2.9 3 - -
Bromide (Br) 1 02 ND 0.2 ND 0.2 ND - -
Phosphate (PO4-P) 1.0 1.9 1 1.1 - -
Nitrate (NO3-N) 12.3 0.05 ND 0.05 ND 0.05 ND - -
Nitrite (NO2-N) 1 0.07 ND 0.07 ND 0.07 ND - -
Sulfate (SO4) 42.5 12 13 12 - —
TDS 433 250 - 180 - -
pH _ 7.58.7 8 8 8 - -
Conductivity (units = umhos/cm) NA 280 270 - -

280

L9-T6-T4/20d
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TABLE E-3 Wet Chemistry Analytical Data

 MONITORING WELL, 2 22 22 2 | 2
WELL L.D. UNITUTL'S|  $31-BEil  S31-Ell $31-El1 $31-E11/DUP. $31-E11/SPLIT
|ROUND 6 T 7.5 7.5 7.5
SAMPLE ID# BOOZH6  BO1OWS BO1519 _BO1522 B01525
PARAMETERS '

WET CHEMISTRY {units = mg/L)

TOX (ug/L) 220 - - - - -
TOC 3.9 - - - - -
Ammonia 0.15 o 0.05 0.16 0.09 0.1.
Nitrates NA —~ 3.2 4 0.03 0:18 - -
cop 15 - 80 10 ND 10 . ND 10 ND
Turbidity (units = NTU) NA — 0.5 - -~ -

1 Alkalinity (CaCO3) 199 —~ 140 - - -

| Fluoride (F) 0.5 - 0.8 0.8 1 1.1
Chloride (C1) 2.1 - 12 i1 2.9 29
Bromide (Br) 1 - 02 ND 02 ND 02 ND 02 ND
Phosphate (PO4-P) 1.0 - 0.05 0.4 ND 1 11
Nitrate (NO3-N) 123 - 33 ND - 3.7 . 0.05 ND 0.05 ND
Nitrite (NO2-N) 1 - 0.07 0.07 ND  0.07 ND- 0.07 ND .
Sulfate (S04) 42.5 - 31 32 13 13

TDS 433 . 320 - - -

pH | 7.58.7 - 8 1.9 8 8
Conductivity (units = umhos/cm) NA - 400 410 270 280

1976 RI/0A
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL B 22 22 S29-E12 S$29-Ei2 $29-E12 $29-Bi2
WELL L.D. UNIT UTL'S S31-El1 S31-El1 S29-E12  §29-E12 S29-E12 S29-E12
| ROUND 8 9 s 6 7 7.5
SAMPLE ID# BO1C22 B06209 BOOY72 B01C29
PARAMETERS _
WET CHEMISTRY (units = mg/L)
TOX (ug/L) 220 - - . - - -
TOC 3.9 - - - - - -
Ammonia 0.15 - 0.05 U - - - -
Nitrates NA - - - 5 - -
coD _ 15 - - - - - -
Turbidity (units = NTU) NA - - - - - -
‘Alkalinity (CaCO3) 199 . 142 - 140 - -
Fluoride (F) 0.5 - 0.3 - 0.7 - -
Chloride (C1) 221 - 13.2 -~ 13 - --

| Bromide (Br) 1 - - - - - -
Phosphate (PO4-P) 1.0 -- 0.04J - - - -
Nitrate (NO3-N} 12.3 - 4.2 - 4.5 - -
Nitrite (NO2-N}) 1 - 0.1U - - - -
Sulfate (SO4) 42.5 - 35.1 - 33 - -
TDS 433 - - - 300 - -
pH 7.5-8.7 - 7.9 - 7.6 - -
Conductivity (units = umhos/cm) NA e o -- 530 -- -

' 19-76-TH/H0d
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL $29-E12 $29-E12 $30-15A  $30-15A S30-E15A - S30-15A
WELL L.D. UNIT UTL'S $29-E12 S$29-E12 $30-15A  S30-E15A S30-E15A  S30-15A
ROUND 8 9 5 6 1 7.5
SAMPLE ID# B06210 BOOY68
PARAMETERS
WET CHEMISTRY {(units = mg/L)
TOX (ug/L) 220 - - - 10 - -
TOC 3.9 - - - - - -
Amimonia 0.15 - O.QS U - 0.35 - -
Nitrates NA - - - 2.7 - -
cop 15 - - - . - -
Turbidity (units = NTU) NA -= -~ - 04 -- -
Alkalinity (CaCO3) 199 - 144 - 220 - -
Fluoride (F) 0.5 - 0.3 - 0.5 - -
Chloride (C1) | 22.1 - 132 - 73 - -
Bromide (Br) i - - - - - -
Phosphate (PO4-P) 1.0 - 0.03 ) . . - -

| Nitrate (NO3-N) 12.3 - 6.2 - 2.8 - -
Nitrite (NO2-N) 1 - 0.1U - ~ - -
Sulfate (SO4) 42.5 - 372 - 18 - -
TDS 433 - - - 330 - -
pH 7.5-8.7 - 7.67 - 1.6 - -
Conductivity (units = umhos/cm) NA -- - - 510 -- -
e ™y VRN AN
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL $30-15A $30-15A
WELL LD. : UNIT UTL'S $30-15A $30-15A
ROUND 8 9
SAMPLE ID#
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (ug/L). 220 - -
TOC 3.9 - -
Amgmonia 015 - -
Niirates NA - -
‘{cop 15 - -
Turbidity (units = NTU) NA - -
| Alkalinity (CaCO3) 199 — -
Fluoride (F) 0.5 - -
Chloride (CI) 22.1 - -
Bromide (Br) 1 - -
Phosphate (PO4-P) 1.0 - -
Nitrate (NO3-N) 12.3 - -
‘| Nitrite (NO2-N) 1 - -
Sulfate (SO4) 425 - -
TDS 433 - "
pH 7.5-8.7 - -
NA -~ -

Conductivity (upits = umhos/cm)

19-76-T/40Q
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TABLE E-3 Wet Chemistry Analytical Data
MONITORING WELL . $32-E13A  S$32-E13A $32-E13A  S$32-EI3A  S$32-B13A  S32-E13A
WELL LD. UNIT UTL'S] 832-Ei3A ° S32-E13A S32-E13A  §32-E13A  S$32-EI3A  S$32-El3A
ROUND 5 6 7 7.5 8 9
| SAMPLE ID# _ BO0Y60
PARAMETERS
WET CHEMISTRY (units = mg/L)
TOX (og/L) 220 - - - - - -
TOC 3.9 — 1.1 - - - -
Amimonia * 0.15 —- - ~- - - -
Nitrates NA - 37 - - - -
CoDp 15 - - - - _ -
Turbidity (units = NTU) NA - 0.4 - - — -
Alkalinity (CaCO3) 199 - 250 - - - -
‘Fluoride (F) 0.5 - 0.6 - - - -
‘Chloride (C1) 2.1 - 8.5 —~ - - -
‘Bromide (Br) 1 - - - - - _
Phosphate (PO4-P) 1.0 - - - — - -
Nitrate (NO3-N) 12.3 - 34 - _— — —
Niirite (NO2-N) 1 - - - . - -
Sulfate (SO4) 42.5 - 19 - - - -
TDS 433 - 350 - - - -
pH 7.5-8.7 . 1.4 - - - -
Conductivity (units = umhos/cm) NA -- 540 - - - -
7 o

L9-T6-TH/HOQ
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Table E-4. Gross Alpha Analytical Data

— = Sample not taken or data not requested

* = Below error limit (for round 5)
LT = Less Than

Radionuclide Maximum Contéminani Levels (MCL),
40 CFR 141, EPA 1986a:

Gross Alpha . . . .

™

The error associated with

deviations from the peak.

E-81

15 pCi/l

UTL: Gross Alpha, pCi/L.

8.2 pGi/L
Round:, 5th 6th 7th 7-1/2 8th
Date: 3/91 6/91 8/91 9/91 11/91
Well Number '
MW-1 ~ LT3 - - 11+5
MWwW-2 - LT 4 - - .-

N Mw-3 - LT 4 — - LT 2
MWw-4 - LT3 - - -
MW-5 - LT3 - - -
MW-6 - LT3 - - LT 1
MW-7 - | LT3 - LT 2 -~
MW-8 - LT 2 - LT1 -
MW-9 - LT 2 - 2.9+2. -
MW-10 * LT3 LT?2 -0 LT2
MW-11 * LT3 LT1 LT 2 9.6+7.1
MW-12 * 5.5+4.1 LT3 3.612. LT2
MwW-13 6.4 LTS5 LT2 5 29+2.4
MWwW-14 * 1.84+441 22419 | 3.54£2. | 5.3+2.9
MW-15 * LT 4 2.1+2.0 4 3.5+1.9
MW-17 - LT3 - LT2 -- ‘
MW-18 6.6 LT3 ILT1 2.2+1. LT2
MW-19 - - LT2 9 2.241.7
MW-20 - - LT 2 - 6.3+3.2
MWwW-21 - - T2 - LT1
Mw-22 - - LT?2 1T1 o
- §29-E12 - LT3 - LT2 LT2
S30-E15A - 1T 4 - 1T1 -
S$32-E13A - LT3 - LT1 -

the confidence interval is defined as the counts collected at two standard

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

UTL: . Gross Beta, pCi/L
18 pCi/L o

Round: 5th 6th - 7th 7-1/2 -8
Date: 3/91 6/91 8/91 9/91 11/91
Well Number Lo
MW-1- - 8.6+2.9 - - 24i2 0
MW-2 _ -- - 1343 - -~
MW-3 . - 11+3.0 - - 18+2 0
MW-4 -~ ]169+27 -- -- -
MW-5 - 7.412.7 -- - -
MW-6 - | 81%£2.9 - - 2.9+1.0
MW-7 : - | 9.5+3.0 -~ -- -
MW-8 - - - 7.6+1.4 -
MW-9 L 5826 | - 6.9+1.2 -
MW-10 .63.0 62+6 | 1842.0 | 434£3.0 | 484+3.0
MW-11 60.0 61+6 | 20+2.0 | 4913.0 | 60+3.0
MW-12 61.0 | 66+6 | 20+3.0 { 53+3.0 | 58+3.0
MW-13 61.0 |  60%5 23+£2.0 | 48+3.0 | 51£3.0
MW-14 70.0 1 6145 3843.0 | 46+3.0 | 56+3.0
MW-15 - 46.0 50+5 | 214+2.0 | 41+3.0 | 43£4.0
MW-17 - 62i27, - - -
MW-18 : 13.0 | 9.7+2.91 5.5+1.2 - 6.3£1.3
MW-19 _ - -- 9.2+1.5 | 9.5+1.5 ] 9.6+15
MW-20 - — 71+4.0 | 53+3.0 | 87+6.0
MW-21 -- -- 7.3+1.3 § 8.6+1.4] 6.3+1.3
MW-22 - - {1 1042.0 | 8.3+1.5 5.1
$29-E12 - : - 1243 —— - 8. Oil 4 1
S30-E15A -~ 9.813.1 - -- -~
S32-E13A - 5. 3i2 9 - - -

-- Sample not taken or data not requested

LT = Less Than -

Radionuclide Maximum Contammant Levels MCL),
40 CFR 141, EPA 1986a:
GrossBeta .... 50 pC1/1

The error associated with the confidence interval is defined as the counts co]lected
at two standard deviations from the peak

E-82

\

Table E-5
Page 1 of 1
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some uncertainty in reported concentrations due to well construction technigues and sampling

~ techniques for samples collected prior to November 1991. All TW wells, except TW-17 and

TW-18, are constructed of carbon steel which, due to corrosion and the presence of iron -
oxides, may impact water quality results. Wells TW-17 and TW-18 raised some issues
questioning the absolute accuracy of this data. Wells constructed in- November 1991 as part
of the SPC RI and sample collection protocol for those wells (labeled GM versus earlier-
constructed wells designated TW) are constructed of PVC and are smalfer (3-inch diameter)
than the other wells (6-inch diameter). These factors and others, including uncertainty
regarding well depths, screened intervals, and other construction information, suggest that -

" the data should not be assumed to be accurate. .

It seems unlikely, however, that the well material would interfere with the analytes of
concern (TCE and nitrates) as there are no known interferences from carbon steel for these
compounds. The following tables provide the data available from SPC to date.

Well construction and sample collection methods for sampling activities in November

1991 and later are consistent with current EPA ‘guidelines for CLP data. The GM wells

‘show no s1gmﬁcant data quality concerns, data quality is comparable to 1100 -EM-1 results.

4.0 REFERENCES

EPA, 1988a, Laborarory Data Validation Functional Guidelines jbr Organzc Analyszs,
February 1988.

EPA, 1988b, Labomtory Data Validation Functional Guidelines for Inorganic-Analysis,
July 1988.

Exxon Nuclear Company, Inc., October 1982, Groundwater Quality and Flow
Characteristics in the Vicinity of the Exxon Nuclear Company, Inc. fiel Fabrication
Facility, Richland, Washington, Report number XN-JUB-82-86.

Geraghty & Miller, Inc.; September 19, 1991; Work Plan, Phase I Groundwater Study;
- prepared for Siemens Nuclear Power Corporation; Richland, Washington.

./’-
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1.0  INTRODUCTION

The Siemens Power Corporation (SPC) is the current corporate entity that owns the
fuels fabrication facility in Richland, Washington. Several chemical waste storage lagoons -
are maintained onsite. The lagoons received wastes from the fabrication process that =
contained dissolved ammonia, sulfate, fluoride, and nitrate.. Trichloroethene (TCE), nitrate,
ammonia, fluoride, and radionuclides (gross-alpha and gross-beta radiation) were found to be -

- present in the groundwater at the SPC facility. ' ALl of these analytes can be attributed to the

lagoons except TCE, which was not used in process applications. Subsequent groundwater -

_ sampling and analyses have shown TCE and nitrates to be the major contaminants of

concern.

2.0 SPC DATA COLLECTION ACTIVITIES '

SPC monitored as many as 25 wells between 1973 and 1991 to determine contaminant

- impact from leaking lagoons on groundwater qualify. - Selected wells were analyzed for

nitrate, ammonium, fluoride, and gross-alpha and gross-beta radiation on a quarterly basis
since 1973 to fulfill requirements for the State Waste Discharge Permit and NRC license

'~ Number SNM-1227. After a spill of waste containing ammonium hydroxide in July 1989,
-samples have been collected on a weekly basis starting March 1990 at wells TW-9 and

TW-26 and analyzed for ammonium to determine the degree of groundwater contamination.
Additionally, four rounds of samples were collected from selected SPC wells between =~
Eebruary 1990 and June 1991 in conjunction with quarterly sampling by the U.S. Department
of Energy at the Horn Rapids Landfill site and analyzed for TCE mtrate and gross-alpha
and gross-beta radiation.

In August 1991 samples were collected from 25 existing wells and analyzed for
TCE, dichloroethene, and vinyl chioride (breakdown products of TCE), nitrate, ammonia,
fluoride, and gross-alpha and -beta radlatlon - _

Since November 1991, sample collection activities and associated investigai:ions are
consistent with the remedial investigation (RI) requirements of an independent action under _
the State of Washington Model-Toxics Control Act (MTCA). The data collected supports the
RI and feasibility study (FS) by providing further characterization of the distribution of
contaminants and further delineation of the groundwater flow system (also, see section 6.0)
in the unconfined aquifer. Water level values are presented in appendix B. Detailed
descriptions of the water level measurement and groundwater sampling and analysis
procedures are provided in appendix A of the Work Plan, Phase I Groundwater Study
(Geraghty & Miller, 1991). Data validation was conducted using Environmental Protection
Agency (EPA) guidelines (EPA, 1988a, b).

3.0 SPC DATA QUALITY

Data for wells was obtained from SPC by personal communication and previous
reports (BExxon, 1982, and Geraghty & Miller, 1991). Initiafly, there were concerns for

F-1
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Units: ug/L e N o 1
Date 8/87 12/87 4/90 4/90 * 6/20 9/90 10/90 8/91 11/91 3/92
TW-1 8.9 230 40 40 - - - 11 - -
TW-2 - - 59 56 - - - 27 - -
TW-3 - - - - - 32 - 12 - -
TW-4 - - - - - 26 - 11 - -
TW-5 - - - - - 23 - 96 - --
TW-6 -- - - - - 12 -- 5.5 - -
TW-7 - - - - - ND - 55 - -
TW-8 - ND - - - - - ND - -
TW-9 - 420 - 81 22 - - - 11 - -
TW-11 - - - - - - 20 10 - -
TW-12 - - - - - - 24 16 - -
TW-13 - -- ND ND - - ND ND - -
TW-14 - - 39 33 22 14 - 12 - 10
TW-15 - - 76 72 58 44 - 25 - -
TW-16 - - 73 30 53 33 - 12 = -
TW-17 - - e - - - - 36 - -
TW-18 - - - - - - -- 36 - -
TW-19 - - - - - - 11 79 - -
TW-20 - - - - - - 5 4.1 - -
TW-21 - -- - - - - 2J 16 - -
TW-22 - - - - - - ND ND - -
TW-23 - - - - - - ND ND - -
TW-24 - - - - - - ND ND - -
TIN-25 - - an - -- - - ND - -
TW-26 - - - - - - - 12 - -
TW-27(1) - - - - - - - 13 - -
TW-30(2) - - - - - - - ND - -
GM-1 - - - - - -- - - ND ND
GM-2 - - - - - - - - ND ND
IGM-3 - - - - - - - - 22 J 15
GM-4 -~ - - - - -- - = 2J ND
GM-5 - - - - - - - - 22 J 14
GM-6 - - - - - - - - 12 J 18
GM-7 -- - - - - - - - 13 J 15
GM-8 - - - - - o - - 13 J 22
GM-9 - - - - - - - - 10 J ¢}
GM-10 - - - - - - - - 21J 18
GM-11 - - - - - -- - - 23 J 17
GM-12 - - - - -- - - - 3BJ 29

* = Indicates duplicate samples

ND = Not detected

- - = Data not available

J = The associated nurerical vaiue is an estimated quanitiy Table E-1

: Page 1 of 1
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TABLE F—2 Nitrate (as Nitrogen) for Siemens Power Corp.

Ty &
T pa”
Py

<yl

B1/1

(YEAR/QUARTER)
81/3

8172

81/4

82/1

8o

82/3

82/4

- 83/1

832

83/3

B3M4

84/1

8472

84/3

84/4

UNITS: mg/L,

15

Well #
TW-1
TW-2
TW-9
TW-—13
TW-14
TW-15
TW-16
TW-23

- TW—24

GM -1
GM-2
GM-3
GM--4
GM-5
GM~6
GM=-7
GM-8
GM -9

1GM-10

GM~11

| GM=12

68
34

—~=Data Not Availble * Indicates Duplicate Samples

g Jo 1 oSeg
-4 91981
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TABLE F—2 Nitrate (as Nitrogen) for Siemens Power Corp.

ot by
el

o

85/1

(YEAR/QUARTER)
852 853

85/4

86/1

86/2 B6/3

B6/4

8711

87/2

8713

87/4 881

88/2

88/3

88/4

UNITS: mg/L

Well #
T™W-1
TW-=-2

|TW-9

TW-13
TW-14
TW=-15
TW-16
TW-23
TW-24
GM-1
GM--2
GM-3
GM~-4
GM -5
GM-6
GM -7
GM--8
GM -9
GM-10
GM-11
GM-12

T °lqe

71
57
94
10.2

— ——
—— ——
- -
—— _——
—— - —
——— ——
amn — —e—

e s - —
] ——

——=Data Not Avaiible * Indicates Duplicate Samples

—— —
—— —
—-—— ——

544«

57.5
61.8

19-T6-Ta/20d
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TABLE F-2 Nitrate (as Nitrogen) for Siemens Power Corp.

4
gt

89/1

(YEAR/QUARTER)

89/2 89/3 89/4 2/90 5/90 8/90

11/90 3/91 6/91

8/91 9/91

11/91

3/92

UNITS: mg/L

Well #
TW-1
TW=-2
TW--9
TW-13
TW-14
TW~15
TW-16
TW-23
TW-24

oM-=1

GM-2
GM-3
GM-4
GM -5
GM -6
GM-~-7
GM -8
GM-9
GM-10
GM~-11
GM-~-12

~— 389 - - —-

-— 831 - —— -

— —— —— —— ——
——— -~ — — - ——— ——
—— ——— —— —— -——
P JE—. -—— —— ———
—— —— — — —— -
e — e —— e — ——
— —— —— —— ——
—— — — —— - —_— -
—— —— - — ——— -
—— —— — - — ——
—— -_—— —— —— ——m
- — —_— = —— — —
—— —— — — —— -

——=Data Not Availble * Indicates Duplicate Samples

e — ——
—— ——— ——
— —— ——
— —— ——
—_— —— ——
— — — ——
—— ——— —
—— —— ——
—— ——— - —
—_——— —— ——
—— — —_—
] —— ——
—— —— —
e = —
—— — — ———
o — — — — —
—— -—— ——

—_ 35

—— ——
-—— —

T SjqE

£9-06"Td/HOA
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INSTITUTIONAL CONTROLS ASSESSMENT
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1.0 INTRODUCTION

Controlling public access to and preventing development of hazardous waste sites are
important institutional control issues. . The types of controls that are appropriate for
hazardous waste sites are commonly practiced at Hanford. Security at Hanford provides for
the protection of Government property in accordance with Department of Energy (DOE)
DOE Order 5632.6. Additionally, each site is closely investigated and reviewed prior to
selection for development. In the event that DOE should release this property, Federal
regulations require removal/cleanup of any remaining wastes or restrictions on the use.of the
land to avoid any Government liability associated with the wastes (41 CFR, 101-47-401-4,
Federal Property Management Regulation).

In addition to the institutional controls at Hanford, the City of Richland has an

ordinance (promulgated in 1985) that requires a permit for all wells. The City of Richland

will not issue a permit for wells providing water for human consumption. The intent of this
ordinance is to ensure that all human consumption of water within the city would be from the
city’s water supply system. This ordinrance works to prevent human exposure to
contaminated groundwater by requiring residents to utilize the city water system. There are
no known contaminated groundwater plumes emanating from waste sites in the 1100-EM-1
Operable Unit which threaten residential areas. In the event that changes to the ownership -
and use of land in the 1100 Area occurred at some point in the future, city ordinances would
playa part in institutional controls.

2,0  SECURITY AT HANFORD

. Protection of DOE pi'operty in accordance with DOE Order 5632.6, requires a site

* security plan and includes provisions for access control, physical barriers, and intrusion

detection. This order is not specific to hazardous waste sites, but many of the provisions can
be adapted to the institutional controls needed for these sites. Fencing, posting of trespassing
signs, and including the gate lock (and associated keys) in the security accountability system
are performed in accordance with the security procedures at Hanford. Additionally, any
unauthorized intrusion into DOE property protected by a fence exposes the trespasser to
prosecution of a misdemeanor and may be subject to fines or imprisonment under Title 42,
United States Code section 2278 (a) and Title 18, United States Code section 3571.

3.0 CONTROL OF SITE DEVELOPMENT
3.1 GENERAL

There are three control measures currently in place at Hanford that would preclude
the inappropriate development of a hazardons waste site within the Hanford Reservation.
These measures include the investigation and evaluation of a potential development site and
the development of a Site Evaluation Report; a review of that report by the Site Selection
Team; and the review of controlled maps showing the location of hazardous areas. - These
control measures are described in more detail in the following sections.

G-1
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32  SITE EVALUATION REPORT

The DOE-RL Order 4320.2C, Site Selection Process for Hanford Facilities, requires
that all land developments, disturbances, or improvements be evaluated. The existing:
process that implements this order is shown on figure O-1 and requires an investigation and
report for each site. In the case of simple sites, an evaluation letter may be issued that

- would eliminate the full scale report requirement. The site evaluation format has been

established and requires evaluation of safety concerns and utility provisions. -This
investigation and reporting process should preclude development of a 51te contanunated w1th :
hazardous wastes.

3.3 SITE SELECTION TEAM

Each site evaluation report or letter is reviewed by a multidisciplinary review board -
having a wide range of knowledge and expertise. - This board reviews the adequacy of the
investigation and the process of evaluating the site. - The team members represent a cross
section of organizations (see list of current board members in table O-1). The wide range of
disciplines and backgrounds represented by the: rev1ew board helps ensure that an adequate
investigation of the site is conducted : _

3.4 CONTROLLED MAPS OF HAZARDOUS AREAS

Maps of hazardous areas are maintained and held on record at the Westmghouse
Hanford Company Design Engineering Services office. Records and maps are maintained in
groups such as burial grounds, tank farms, grout facilities, buildings, ezc. The burial ground
maps are maintained as part of the Resource ‘Conservation and Recovery Act (RCRA), Part -
A and Part B permits for the site, and any changes to or deletion of information on the maps
is accomplished through a formal system of review and approval process controlled by the-
Waste Management office. Changes to these burial ground drawings require coordination -
with Ecology. - It is possible that information on hazardous waste sites could be included on

these drawings and any changes controlled through this existing system. If the hazardous -

waste sites are not included with the RCRA drawings, then the current system for controlling
other drawings consists of restrictions ‘on persons having authority to change drawings and an
automatic system of recording and tracking any changes made to a drawing. Either of these
systems would provide an easily accessible record showing the location of hazardous waste
sites, thereby reducing the opportunity for constructing a facility in a hazardous waste area.
Selected members of the Site Selecnon Team have access to the drawings and may receive
automatic, weekly updates. -
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Table G-1. Hanford Facilities Site Selectlon Board Members List

NAME

Lichfield

T. E
1.C
W. F
C. M. Kronvall
R. D.
R. C. Roos
H. H.

Yoshjkawa '

F. R. Buck

J. M. Hache
F. D. Howald
D. A. Rohi

J. 8. Stair

G. L. Wiggins

as of October 1992

~ ORGANIZATION |

Orgémization'al Representatives

" Kaiser Engineers Hanford

Operations Support Services (OSS) (Safeguards and Security)
Tank Waste Remediation

Environment, Safety, Health & QA (Environmental - Assurance
Waste Tank, System & Audit Integratmn)

Engineered Applications -

Battelle

Restoration and Remediation

Facility Operations

Environment, Safety, Health & QA (Fire Protection Program) .

' Restoration & Remediation :
_Resource Planmng & Program Integration

Infrastructure Representatives

Boeing Computer Services Rlchlandflnfonnatlon Resource

‘Management - Telecommunications

WHC/OSS - Electrical Utilities
WHC/OSS: - Fire Department
WHC/OSS - Water Utilities
WHC/OSS - Sanitary Sewer Systems -
WHC/ OSS Roads and Transportatlon

Note: Positions on the Team frequently change. Thc list above serves as an example of the
type of persons and positions on the Team.
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40 CITY OF RICHLAND WATER WELL CONTROL:
 CENERAL o | o

The City of Richland’s institutional control of the water supply system has limited
applicability in the evaluation of the 1100-EM-1 Operable Unit because no 1100-EM-1 waste
sites are located upgradient of residential areas. Only if DOE surplused portions of the
1100-EM-1 Operable Unit containing wastes, and if residences were then constructed (in an
industrial-zoned area) downgradient of the wastes, would the city’s control of the water
supply system become important.

4.2 EFFECTIVENESS OF CITY CONTROLS

The intent of the city of Richland’s water well permit system is to require all
residents to connect to the city water supply system for human consumption of water.
During the Phase II Remedial Investigation, a survey was conducted (WHC, 1991) to-
determine the number of private wells and how the water from these wells was utilized. Of
a potential 42 residential wells that are suspected to exist in the North Richland area, 16
wells were not permitted [2 of the wells were abandoned or unused and 14 were instafled
prior to 1985 (promulgation of city ordinance)]. Of these wells, no more than four may be
used for domestic purposes. This indicates that, currently, there is little exposure to the
patural groundwater and that the city’s well permit system provides an additional safeguard
against exposure to groundwater contamination.

5.0 EFFECTIVENESS OF INSTITUTIONAL CONTROLS

The current controls in place at Hanford should effectively prevent human exposure in
the event that contaminants remain in place at hazardous waste sites. Access control to the

~ waste sites can be accomplished in accordance with the available security procedures at

Hanford. As an added safety factor, the City of Richland ordinance requires wells to be
permitted. - The city’s control of the groundwater is an additional safety measure that can be
considered if property ownership and land use changes radically in the future.

G-5
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SATURATED ZONE FLOW AND CONTAMINANT TRANSPORT MODELING

Hydrofacies zone designation for model layers 1 through 15 are shown in figures H-1
through H-15. A hydrofacies zone is an area with distinct hydrogeological characteristics.

 The propertics of the zones were listed in table 4-6. Most of the zone boundaries followed

the stratigraphic map boundaries presented in appendix C. The exceptions were the
boundaries between the three hydrofacies in the Hanford Formation that were determined by
changes in the groundwater surface gradient. '

Figures H-16 through H-18 show simulation results with input values exceeding the

- ranges found during model calibration. The simulations with high retardation and porosity

values show that the model was not extremely sensitive to these parameters. The simulation
with no dispersivity showed the model results did not match well with observed results for
this case, which is expected since contaminant dispersion is a significant element in the
transport process. '

Model input information and results for the nitrate simulation are shown in figures
H-19 and H-20. The same calibrated hydraulic and contaminant transport parameters used
for the trichloroethene (TCE) analysis were used to estimate the baseline fate of the nitrate
plume. The only change was that the retardation value for nitrate was set at 1.0 (no
retardation, conservative transport). For the nitrate source, the total nitrogen data from well
TW-2 was used as a guide, with the amount of nitrate assumed to be 80 percent of the
observed total nitrogen values shown in figure H-19. The observed nitrate values for 1990
and 1992 are shown in figure 4-26. A simulation was run that resulted in predicted values
roughly matching these two data sets. This simulation, shown in figure H-20, predicts that
nitrate values will attenuate to below the maximum contaminant level (MCL) of 10 ppm
before the year 2005. This simulation assumed that the nitrate sources above 10 ppm do not
exist beyond 1993. Although these results were not refined through further analysis, they are
consistent with the contaminant transport theory that indicates a conservative solute, such as
nitrate, attenmates faster than a nonconservative substance, such as TCE. These resuits also
support the modeling analysis approach for this stte of focusing on the TCE, and assuming
the nitrate attenuates to its MCL sooner than the TCE.

Model input and output files for the conservative simulation are provided. Input and
output files for other simulations were basically the same with the appropriate input changes
as described in the main report.

Time-series contaminant concentrations at MW-13, MW-14, MW-15, TW-9, TW-16,
and TW-1 are provided. Beginning time is April 1976. This output is for the primary
(unconservative calibration discussed in section 6, paragraph 6.4.5.



- DOE/RL-92-67

! This page left intenﬁona]ly blank.



Hi !

£l

h

9312973
7ZONE DESIGNATION, LAYER 1

5 10 15 20 25 30 35 40 45 50 - 55
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‘Figure H-3 Groundwater Model Hydrofacies Zone Designation, Layer 3.
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Figure H-5 Groundwater Model Hydrofaéiés Zone Designation, Layer 5.

60 | 65

B LR ] s

40

35

30
25
20
15
10

L9-06-T3/H0d



oy
e

CORER LB -

DOE/RL-92-67

| Thls page left intentionally blank.

H-12



€I-H

ZONE DESIGNATION, LAYER 6

1 5 10 15 20 25 30 35 40 45

3= 25
= e
—.:r = { —— “ == 15

==l

G
3
8
ta 5
F‘-I

e s 3 Al

F
H £
2

- ZONE 7

HL i %
| HE

Figure H-6 Groundwater Model Hydrofacies Zone Designation, Layer 6.

P i d 4 H %
£ o B B e Y 3

54 I B K 5

: . o

0 A S T
SO R | phel S
weei, | B T |- R 3 21

aa et e et Ed A R L
e " - v Q

e B et ] K}

g

L9-T6-Td/30d



-

%]

DOE/RL-92-67

This page left intentionally blank.

H-14



60

55

ZONE DESIGNATION, LAYER 7
40 45 50

10 15 20 25 30 35

5

DOE/RL-92-67

AAK O DO \ ZOIN
el G e et LT EES 1
Seleleq el cleke caiRIRIRLang
kil e FIEEESd Lb
itk Helbidid gL
i A
Dog R 34131 13d 64
G- HE R $
ele ek ARENI T ¢
mm e ARETFHER ) :
o B X TEEERETEEE T
" .‘ T T T
N ek d kL
; EHEA PR PIYLE
ASIVIRIRGIGIRITI
kL !
ERIKENAS UL A
AL kk .,_‘r;ﬂ. i
L {
S
B " “-. * 3

o
== B2 I
NET

G

TR s e [ e

{ zgﬁ.”.miﬁ
<
=1 w =
[P £ e
e 5 L [ DO e e R T
S 62 1638 i | St igle | Sy
......... ﬁn%_.~”5‘§-§§m
® ..zdm.“'.m e e e B
Bl B e R O et B e T
SEOERENES eSS
d B K ragsp;hég%
..... = 1% [t | e | voms | AR | e e
e e E - 5 RS “ﬂi&i%
GRgnErmage aad B S e e A e e D
g . "

ZONE 9

ZONE 5

TYVEFRRTEN BERRETEEN E

H-15

Figure H-7 Groundwater Model Hydrofacies Zone Designation, Layer 7.



DOE/RL-92-67

This page left intentionally blank.

H-16



LI-H

9 | 9 3313 6
ZONE DESIGNATION, LAYER 8

5 10 15 20 25 30 35 40 45 50

Lh
wn

. Ay

iin

e

FERBELIERE

L Ao
N Ll
= T w":‘|,
[Tl B3 [0 EEEA KT ETAEE
) i :’T B

BO0LOLBEBREIED
L

:[%

(8 B3 B2 K7 £ ko2 R

£
b B

2 ZONE 4 $7=

25

MLl

A IAEREE
1 E 3 K]

iR Erg |
il IEIﬂF B[] [
e

s | AT | 4
o e eI B RER

i A
I irnaneg

Figure H-8 Groundwater Model Hydrofacies Zone Designation, Layer 8.

L9-T6-Td/0d



DOE/RL-92-67

This page left intentionally blank.

H-18



61-H

9 ! ' 131 8
ZONE DESIGNATION, LAYER 9

5 10 15 20 25 30 35 40 45

EE TR

b2 H
it

i
i

N

Q

Z

m

=y
JeG80
jggi’t‘i

s
2 1E1S
CiHH

ot L] 1y |
E
¥

4

A
HHEH

AR v | e | A LI f o) | el fen
| iouipais oapoeit | ek faivas f ] o |k e

S -
’ g - 4
ety | ¥4 ;
It
L %
hidsaad A?

N L £3 o

i s .
S b

B | |
==

e ]
w

§ i
3 | RS

Figure H-9 Groundwater Model Hydrofacies Zone Designation, Layer 9.

L9-T6-Td/20d



9

DOE/RL-92-67

This page left intentionally blank.

H-20



LAYER 10

ZONE DESIGNATION,

DOE/RL-92-67

T
‘ 1414
A% (
i ¢ A41H
¢ " =i | 4
< Eip T
Firt A B = B ‘A a2
S — 3 P B g
o [ FIEREEE BEEREESEIEE]
v o FABEERR n - i
j ﬂ H g mT M ¥ e @
I Z 7 g wld I | ) = . e Y|
4 - ibaF 1 EEBhE BEER G
| T [ L] e e ]
e EREEED T e
a _ s |
e b

£ ki
X
P4

FURHIEE

i
__i
v

i B 2 B ] B

45
HEE

I

I
b

Aol R [efe el el o Lk [ 1AL
SRS e A
g [1[R12 312 e [ o s i s

4 K B N

g1l
FiH D
G
{
L

Il

ZONE 4

10 15 20 25 30 35 40

|
|

#ll

!

EIEREI

s
E
§

1

21

Figure H-10 Groundwater Model Hydrofacies Zone Designation, Layer 10.

é
S
!

A A Bl R B

15 AETIERRAEIN "
1EEEEE

i 8 1] |

Ll
|

EEIEI O E
ol
T EL

WA

——
—

w]-
A ESIEDD

P BCT BO
siee]:
Lt
e

I CEEEE I E
ey fousi ) fral e

Y B
Y

AT
b e il
(g

#

2

£

[Ty | o | et | o1& |2 | |
rrrEn DD

W
i [

W
B

H-21



DOE/RL-92-67

This page left intentionally blank.

H-22



£ECH

ZONE DESIGNATION, LAYER 11

—

5 10 15 20 25 30 35 40 45 50

ﬁl&

-H

3 £ B X B

REREEEEESE

G B EIE

1 k]
[

'

kg
3 B3 Y A3

|

e

e 0
3

s
I

B

;
!
!

v s

R | AR | o | v | o -
mmmmr‘:smﬁ -
E=2
Ry
b b RN ERAR
3 = = b= T
| oo e | 2 |2 E ‘

o emmnd B B e AR

w Livl '?I

R | e | e | aan e w] e L] 1= L1] ;

e e A ETERE

|
i

Figure H-11 Groundwater Model Hydrofacies Zone Designation, Layer 11.

===
==t 20

== 15
= 10

L9-T6-Td/40A



DOE/RL-92-67

This page left intentionally blank.

H-24



STH

} ] 3 0 Y {%

ZONE DESIGNATION, LAYER 12

5 10 15 20 25 30 35 40 45 50

2 | i [t | enpae | IS
o | Teem )

?‘::i 10

| e Lol
5 | o

|
57 v
ZONE 4 =
e
-1 st
L ik o %
vE o i =~
= oy §
“lll - 2 = = i
-+t 1+ - D famcacs ~—
3 e j!q =2 = =
T ;.. s | - (3 (T} AT P
A S T — —
= ZONE 4 = = =1 =
- ] =t ===
RO | VAR | Sy b5 G Ed B K3
e T T g0. BRI PR
o e R Bl e 13 walials | &) HE
R ="f'.:f; XL A M EE
Eiiha] BRI BT L s L]
GRIPEN |4
k I i || l;
;!i' :
i

~aiady,

CASIERR T | wad | S )
e

Recbasacotnicnd ks,
SERIORN e | pririats) | esanse | s |

+H " | ZONE 4 [
I ||

Figure H-12 Groundwater Model Hydrofacies Zone Designation, Layer 12.

3 30

25

= 20

15

L9-T6-T4/40a



DOE/RL-92-67

This page left intentionally blank.

H-26



LTH

9 | o RN
ZONE DESIGNATION, LAYER 13

1 5 10 15 20 25 30 35 40 45 50 55 60

65

L R 2one ]

.
16 I TITHEH 3k
SN : T :

== )

L =
3 > vl <kl 1 . B _1 [ 8 Sravom povory praver i
i (i g SIGEEICE
: ' ZONE 4 | HHHT :
[ ]+]%] | TIVEEIT [ 18 = P 3 e =
b L - 2| Sgicddigge i o K5 A BAE g S
¥ 122231 = = =
) w3 T 1 = :‘ A B KR N T
: S SSSEn G
= I Tl =11
7] £ 0 1 GisnminmiAnaia S o 3 3 £ i B 3
Lt —T1 11151
SER ZONE 4 -
7 4 4 T < =
E e o

Figure H-13 Groundwater Model Hydrofacies Zone Designation, Layer 13.

42

40

1 35

L9-76-Td/30d



DOE/RL-92-67

This page left intentionally blank.

H-28



6C-H

9 | o : .
ZONE DESIGNATION, LAYER 14

5 10 15 20 25 30 35 40 45 50 55

60 65

42

Isi

i

HHLEE

i

Figure H-14 Groundwater Model Hydrofacies Zone Designation, Layer 14.

L9-T6-Td/A0a



DOE/RL-92-67

This page left intentionally blank.

H-30



150

i =
7 0

ZONE DESIGNATION, LAYER 15

1 5 10 15 20 25 30 35 40 45 50 55 60 6542

L

i
EEREREEL
T

————

1 Sl {
M.l
L Y
Al
Ll

;

I

. i\
UPELCLFEPRRERE T
IEI100A1REx101ERA1aRR101NE0IE
k1 T il ugd SEIEREIEE
L) BUBILEBILGIEaaI8EE
3 i 'Ry % UBE
8 i
EaRH

ROIRBIRARIAE i ¥ i
# N LB !l N " iy
18R BERIE - g | 5
3l T i
digt L2k 1 N E 3 ¥ ;,[I.:
r-l, A ""l‘l' HAEIAH I e i
l.l:"!.'-;:' T I 3
R LT
LR HERRTTHETHE
MR LR G
APTEEELER A 1 RA0INg
!==".-‘z,;;
e

73 T TR—" ———

e
|y
e e e et

Figure H-15 Groundwater Model Hydrofacies Zone Designation, Layer 15.

L9-T6-Td/4A0a



DOE/RL-92-67

This page left intentionally blank.

H-32



	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF
	17.TIF
	18.TIF
	19.TIF
	20.TIF
	21.TIF
	22.TIF
	23.TIF
	24.TIF
	25.TIF
	26.TIF
	27.TIF
	28.TIF
	29.TIF
	30.TIF
	31.TIF
	32.TIF
	33.TIF
	34.TIF
	35.TIF
	36.TIF
	37.TIF
	38.TIF
	39.TIF
	40.TIF
	41.TIF
	42.TIF
	43.TIF
	44.TIF
	45.TIF
	46.TIF
	47.TIF
	48.TIF
	49.TIF
	50.TIF
	51.TIF
	52.TIF
	53.TIF
	54.TIF
	55.TIF
	56.TIF
	57.TIF
	58.TIF
	59.TIF
	60.TIF
	61.TIF
	62.TIF
	63.TIF
	64.TIF
	65.TIF
	66.TIF
	67.TIF
	68.TIF
	69.TIF
	70.TIF
	71.TIF
	72.TIF
	73.TIF
	74.jpg
	75.jpg
	76.jpg
	77.jpg
	78.jpg
	79.jpg
	80.jpg
	81.TIF
	82.TIF
	83.TIF
	84.TIF
	85.TIF
	86.TIF
	87.TIF
	88.TIF
	89.TIF
	90.TIF
	91.TIF
	92.TIF
	93.TIF
	94.TIF
	95.TIF
	96.TIF
	97.TIF
	98.TIF
	99.TIF
	100.TIF
	101.TIF
	102.TIF
	103.jpg
	104.jpg
	105.jpg
	106.jpg
	107.jpg
	108.jpg
	109.jpg
	110.jpg
	111.jpg
	112.jpg
	113.TIF
	114.TIF
	115.TIF
	116.TIF
	117.jpg
	118.jpg
	119.jpg
	120.jpg
	121.jpg
	122.jpg
	123.jpg
	124.jpg
	125.jpg
	126.jpg
	127.jpg
	128.jpg
	129.jpg
	130.jpg
	131.TIF
	132.TIF
	133.TIF
	134.TIF
	135.TIF
	136.TIF
	137.TIF
	138.TIF
	139.TIF
	140.TIF
	141.TIF
	142.TIF
	143.TIF
	144.TIF
	145.TIF
	146.TIF
	147.TIF
	148.TIF
	149.TIF
	150.TIF
	151.TIF
	152.TIF
	153.TIF
	154.TIF
	155.TIF
	156.TIF
	157.TIF
	158.TIF
	159.TIF
	160.TIF
	161.TIF
	162.TIF
	163.TIF
	164.TIF
	165.TIF
	166.TIF
	167.TIF
	168.TIF
	169.TIF
	170.TIF
	171.TIF
	172.TIF
	173.TIF
	174.TIF
	175.TIF
	176.TIF
	177.TIF
	178.TIF
	179.TIF
	180.TIF
	181.TIF
	182.TIF
	183.TIF
	184.TIF
	185.TIF
	186.TIF
	187.TIF
	188.TIF
	189.TIF
	190.TIF
	191.TIF
	192.TIF
	193.TIF
	194.TIF
	195.TIF
	196.TIF
	197.TIF
	198.TIF
	199.TIF
	200.TIF
	201.TIF
	202.TIF
	203.TIF
	204.TIF
	205.TIF
	206.TIF
	207.TIF
	208.TIF
	209.TIF
	210.TIF
	211.TIF
	212.TIF
	213.TIF
	214.TIF
	215.TIF
	216.TIF
	217.TIF
	218.TIF
	219.TIF
	220.TIF
	221.TIF
	222.TIF
	223.TIF
	224.TIF
	225.TIF
	226.TIF
	227.TIF
	228.TIF
	229.TIF
	230.TIF
	231.TIF
	232.TIF
	233.TIF
	234.TIF
	235.TIF
	236.TIF
	237.TIF
	238.TIF
	239.TIF
	240.TIF
	241.TIF
	242.TIF
	243.TIF
	244.TIF
	245.TIF
	246.TIF
	247.TIF
	248.TIF
	249.TIF
	250.TIF
	251.TIF
	252.TIF
	253.TIF
	254.TIF
	255.TIF
	256.TIF
	257.TIF
	258.TIF
	259.TIF
	260.TIF
	261.TIF
	262.TIF
	263.TIF
	264.TIF
	265.TIF
	266.TIF
	267.TIF
	268.TIF
	269.TIF
	270.TIF
	271.TIF
	272.TIF
	273.TIF
	274.TIF
	275.TIF
	276.TIF
	277.TIF
	278.TIF
	279.TIF
	280.TIF
	281.TIF
	282.TIF
	283.TIF
	284.TIF
	285.TIF
	286.TIF
	287.TIF
	288.TIF
	289.TIF
	290.TIF
	291.TIF
	292.TIF
	293.jpg
	294.jpg
	295.jpg
	296.jpg
	297.jpg
	298.jpg
	299.jpg
	300.jpg
	301.jpg
	302.jpg
	303.jpg
	304.jpg
	305.jpg
	306.jpg
	307.jpg
	308.jpg
	309.jpg
	310.jpg
	311.jpg
	312.jpg

