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Table D2-1. Summary of Sampling Results for the 2101-M Pond, August 1988. (sheet 1 of 4)

------------------------------ ------ Constituent List=Contamination Indicator Parameters ---------------------------- --- -

Constituent Detection Dela. Drinking Water Standards
Code Nam Units I imit Samples Detection Standard Agency Exceeded Full name

088 CONDLAB umlo . i 0 Y00 WDOE Specific conductance, laboratory
191 COIDFLD umho 1 18 0 700 WDOE xxx Specific conductance, field
199 PlIFIELD 0.1 Ia 0 6.6-8.6 EPAS pH, filid
207 P11-LAB 0.01 26 0 8.6-0.6 EPAS pii laboratory
CS TOC ppb 1000 30 0 Total organic carbon
H142 OIXLD- pp6 20 1 0 Total organic halogens, low DL

-------------- ,-------------------------- Constituent Liat=Drinking Water Parameters ----------- -----------------------------

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded full name

109 COLIFAM MPH 2.2 4 4 *go 1 EPA Coliform bacteria
III BETA pCi/L a 4 0 60 EPA ;rosa beta 0,
383 RADIUM pCi/L 1 4 0 6 EPA Total radium
212 ALPHA pCI/L 4 4 0 16 EPA Groca alpha r
A08 BARIUM ppb 8 4 0 1000 EPA Barium
A07 CADMIUM ppb 2 4 4 ee 10 EPA Cadmium 00
ADS CHROMUM ppb 10 4 0 60 EPA xxi Chromium
AID SILVER pp6 10 4 4 ee 60 EPA Silver -
A20 ARSENIC ppb 6 4 1 50 EPA xxx Arsenic
A21 AERCURY pp6 0.1 4 4 ccc 2 EPA Mercury
A22 SELENUM ppb 6 4 1 10 EPA xxx Selenium
A33 ENDRIN ppb 0.1 4 4 ee 0.2 EPA Endrin
A34 METHLOR ppb 3 4 4 c+c 100 EPA Ietboxychlor
A3 TOXAENE ppb I 4 4 ee 6 EPA Toxaph*ne
A3S a-BHC ppb 0.1 4 4 ee - 4 EPA Alpha-BHC
A37 b-BC ppb 0.1 4 4 csc 4 EPA Beta-BHC
A38 3-B1C ppb 0.1 4 4 eec 4 EPA Gamma-iHC
A39 d-BlC ppb 0.1 4 4 acc 4 EPA Delta-OliC
A51 LEADOF ppb 6 4 3 60 EPA Lead (graphite furnace)
CU2 NITRATE ppb S00 4 3 46000 EPA Nitrate
C74 FLUORID ppb 600 4 3 4000 EPA Fluoride
H13 2,4-0 pp 6  2 4 4 cc. 100 EPA 2,4-D (2,4-Dichlorophenoxyacetic acid]
H14 2 4 STP ppb 2 4 4 ee 10 EPA 2 f lvex

120 FPAAIUM ppb 8 4 0 1000 EPA Barium, filtered
H21 FCADMIU ppb 2 4 4 cc. 10 EPA Cadmium, filtered
H22 FCHROIMI ppb 10 4 4 eeo - 60 EPA Chromium filtered
1123 PSILVER ppb t0 4 4 c++ 60 EPA Sliver, fliltered
H31 FARSENI ppb 6 4 1 60 EPA Arsenic, filtered
"38 FMERCUR ppb 0.1 4 4 cc. 2 EPA Mercury, filtered
1141 FSELENI ppb 6 4 2 10 EPA xxx Selenium, filtered
141 PLEAD pp6 6 4 4 ccc 60 EPA Lead, flItered
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Table D2-1. Summary of Sampling Results for the 2101-M Pond, August 1988. (sheet 2 of 4)

-------------------------------------------- Constituant List=Water Quality Parameters -------------------------

Constituent
Cod. Name Unit:

Detection
Limit

Below
Samples Detection

Drinking Water Standards
Standard Agency Exceeded

All SODIUM ppb 200 4 0 Sodium
Al? MANGESE ppb 5 4 0 60 EPAS xxx Manganese
A19 IRON ppb 30 4 0 300 EPAS xxx Iron
C13 SULFATE ppb 500 4 0 260000 EPAS Sulfate
CIS CALORID ppb 600 4 0 260000 EPAS Chloride
H24 FSODIUM ppb 200 4 0 Sodium, filtered
H29 FMANOAN ppb 6 4 2 50 EPAS xxx Manganese, filtered
H31 FIRON ppb' 30 4 0 300 EPAS Iron, filtered
i16? LPHENOL ppb 10 4 4 ace Phenol, low DL

--------------------------------------- Constituent List=Site Specific and Other Parameter ------------------

Constituent
Code Name Units

AD)
A03
A04
A06
A12
Al3
A14
AIS
A18
AlS
ASO
C76
HIS
Hill
H26
128
H21
H28
H30
6132
1133
136
U38

BERYLUM
STRONUM
ZINC
CALCIUM
NICKEL
COPPER
VANADUM
ANTIDNY
ALUMNUM
POTASUM
MAGNES
PHOSPHA
FZINC
FCALCIU
PNICKEL
FCOPPER
FVANADI
FALUMIN
FPOTASS
FMAGNES
FBERYLL
FS7RONT
FANTIMO

ppb
ppb
ppb
ppb
ppb
ppb
pph
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Detection
Limit

6
20

6
50
10
10
6

100
160
100

50
1000

6
50
10
10
6

150
t00
s0
6
20

100

Below
Samples Detection

4
0
1
0

4

34
3
0
0
4
2
0
3
4

0

4
0
4

Drinking Water Standard
Standard Agency Exceed.

5000

13000c0

6000

1300

EPAS

EPAP

EPAS

EPAP

a
d Full name

Bery II Ium
Strontium
Zinc
Calcium
Nickel
Copper
Vanadium
Antimony
Aluminum
Potassium
Magnesium
Phosphate
Zinc filtered
Calcium, filtered
Nickel, filtered
Copper, filtered

, Vanadium, filtered
Aluminum, filtered
Potassium, filtered
Magnesium, filtered
Beryllium, filtered
Strontium, filtered
Antimony, filtered

aee - Indicates
xxx - Indicates
EPA - based on

National
EPAR - based on

Appendix
EPAP - based on
EPAS - based on

National
- ill' ,I " .

all samples were reported as below contractual detection ilmits
that Drinking Water Standards were exceeded
Maximum Contaminant Levels given in 40 CFR Part 341 (July,1987)
Primary Drinking Water Regu ations as amended by 52 FR 26890
National Interim Primary Drinking Water Regulations,
IV, EPA-570/9-18-003
proposed Maximum Contaminant level Goals in 50 FR 48938
Secondary Maximum Contaminant levels given in 40 (FR Part 143
Secondary Drinking Water Regulations

. . ' & . " '' " 4 " . ' f ' " i 1 - 1 ' I ', . | " s sC' I -

FulI name

-c

na

0

-J
0 00
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Table D2-1. Suimary of Sampling Results for the 2101-M Pond, August 1988.

Quadruplicate Contamination Indicator Paramet.,s

CONOFt 0
unho
1/700o

COIbOLAS
umho
./I00.

812
812
8l
Bog

352
364
366
366

279
219
280
280

303-
303
303
303

The column headers consist of : Constituent fame
Analysis Units

Contractual Detection Limit/Drinking

634
631
620
621

261
249
249
248

200
204
204
204
219
220
219
218

PhI-LAD

0.01/8.6s

7.9
?.9
'.9
1.9

8.8
8.0

..
8.0

8.0
8.0
8.0
8.0
8.0
8.0
0.0
8.0

PIlIFIELD

0.1/8.6

7.8
1.B
7.9
7.8

7.9
1.9
1.9
1.9

7.9
7.9
7.9
1.9

7.8
7.9
8.8
B.0

(sheet 3 of 4)

TOC

o00/.

632I890
382
397

341
366
717
643

646
631
498
492

463
603
440
642

Water Standard(suffix)

Suffix
none - based on Maximum Contaminant Levels given in 40 CFR Part 141 (July.1987)

National Primary Drinking Water Regulations as amended by 62 FR 26890
r - based on National Interim Primary Drinking Water Regulations,

Appendix IV, EPA-670/9-78-003
p - based on proposed Maximum Contaminant Level Goals in 60 FR 48938
a - based on Secondary Maximum Contaminant Levels given in 40 CFR Part 143

(July, 1987) National Secondary Drinking Water Regulations
w - based on additional Secondary Maximum Contaminant Levels given in

WAC 248-64, Public Water Supplies

Data flags
( - Less than Contractual Detection Limit, reported as Limit
5 - Less than Contractual Detection Limit, measured value reported
* - For radioactive constituents, reported value I! less than 2-sigma error

I I

We II
name

Duplicate
smpC
.umer

2-ElI-1

2-E18-2

2-ElI-3

2-E18-4

Callection
Date

10AUG88

18AUGS

16AUG88

16AUG88

12
3

1
2
3

1
2
3

2
3

3:.

-C

TOXLDL
ppb
20/.

51.311.6
11.4
-4.8

-4.7
-0.9

1.9
19.9

52.9
113.7

37.2
16.1

(Zo
D M

o 0w
= 0n
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Table D2-1. Summary of Sampling Results for the 2101-M Pond, August 1988. (sheet 4 of 4)

Wat Collection
raw1 Date

2-Et8-1 .16AUG58.
2-E18-2 16AMG8,
2-E18-3 16AU*GH
2-E18-4 16AU88

Duplicate ALPHA A*11MMIN ARSENIC FARENI BARIIP fOARII2 BETA ICALCILU CALCIUN
*apie pCI/L pt ppb ppb "A) iTY pCI/L pb ppb

number 4/15 150/. 550 5/50 6/1000 6/1000 8/50 50/. 50/.

2.210
0.416

-0.352
0.917

351
150

<150
<150

<'5
S

SI
It

(5

12
9

41
49
50
49

41
53
52
52

3.89 70,800 51,300
11.13 25,700 22,900
1.87 26,800 24,800
2.05 30,700 27,500

ODuplicate CHLORID CHRGIM FtU ID IRON fIRON LEADGE KAGMES MAGNES MKANGAN
Vet" Collection sple TOb ppb ppb ppi pt pb ppb ppt ppb
nags Date ntber 500/250owns 10/50 SW/40I 30/300S 30/300s 5/50 50/. So/. 5/50s

2-E18-1 16AMGS
2-E18-2 16AUG88
2-E18-3 16OM6B
2-E82-4 16AUGBB

Well Collection
naMe Date

-u
-u
C
N

6,550
2,060
4,470
6,260

30
30
62
54

'500
75

<500

,500

1250
250
983
493

33
39
40
67

'5.0 15,300 17,100
'5.0 6,750 7,34o
<5.0 7,170 7,550
9.5 7,810 8,340

51

<S
a

Duplicate NANGESE NICKEL NICKEL NITRAIE IPOTASS POAS1 M RADILIH ESELENI SELERM
sample ppb ppb ppb ppb ppb ppb pCI/L ppb ppb
nuber 550s 10/. 10/. 500/45000 100/. 100/. 1/5 5/10 5/10

2-EIS-1 16AUG88
2-E18-2 16AUG8
2-E18-3 16AUG85.
2-E18-4 16AUGB8

70
6

15
13

15
16
I1
34

<10
<10

<II

10,100 6,980
-500 5.280
,500 5,030
'500 5,580

6,350 2.150
4,920 1.240
4,860 0.701
5,250 0.753

10.7 14.9
7.0 8.9

4S.0 48.6
<5.0 45.0

Duplicate SODIUI FSCOILMH FSIRONI SIRON M SULFATE
Well Collection saqile ppb wpppb ppb
nave Ota ouber 200/. 200/. 20/. 20/. 500/250000s

IVMAADI VANADUH ZINC FZINC
Mb pp ppb pb
5/. 5/. 5/5000s 5/00s

2-EIB-1 16UG88168
2-E18-2 16AUG88'
2-E18-3 16AUG88
2-E18-4 16AUG88

28,700 31,500
18,000 19,700
5,570 5,480
6,010 6,310

;aCD
a m

0 O
= cn

277
145
lie
163

249
133
128
146

168,000
23,500
13,000
13,500

'5
13
21
19

'5
15
23
20

<5

64
21

145
45
23
'5
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Table D2-2. Summary of Resampling Results for the 2101-M Pond, September 1988.

Standard List Corstitsierits

I AILiUM III
Well Surle Iiap I
nFnle [lie flal PgI.

2-E18-1
2-E18-2
2-EI8-3
2-E18-4

22SEP8Q
22SEP88'
22SEP80'
22SEP88

Ii

-ft CALC11H
Well 63ple Dup B
nsaiue D-le num /

2-EIB-1
2-EIB-2
2-E18-3
2-EIB-4

22SEP88.
22SEP89-
22SEP88
22SEP88

Well Sale
flame [a e

2-E18-1
2-EI3-2
2-EIB-3
2-E18-4

'lip
fiiI

22SEP8B8'
22SEP88
22SEP80,
22SEP8

72800
25400
29600
31000

FMAGUES

j /.

16500
6710
800
8060

SILVER
WeiI Sample Iup ppt.
rnhe bate numl 105/0

2-118-
2--E18-
2-E I-
2- Ele-

22SEP88'
22SEP88,.
23SEP88.'
22SEP88

[a
Ii
II
I:'

609
[I
II

173

FCHRONI

39/50

[I
D

FMANGAI
pfb

5/50s

19
0

11

ESILVER'pb0
1

D1'
1'

ARSFnIC FARSEI I PARlA

[I

CHROMhIlN

10/5

104
87
67

159

MANGESE
ppb

5/50s

46
13
22
32

SOD lull

38800
17700

5310
6760

I'

12
8

f :AR Illh FCAIlH III
p pil. pil. ppl.

5/50 . /Wit 6/1000 2/10

54
54

'61
58

COPPER

10/1300p

1'
It
It

NICHEL

f 1/.

48
43
35
79

FSODIUM

27400
17300
5360
6680

COPPER

IO/130Op

I'
[IID
D

FiICINEL

It1'/.
ItD

16

FVANADI

it

is18

48
52
59
55

II
I'
1'
II

IRANI

30/'00b,

1810
535

1440
1580

FPOTASS

6870
4930
5220
5570

VANA1 ('I

'./.

5
19
26
23'

FI PON

30/3l0gos

ii

32
68

POTASIJI

I9t

7300
5090
5140
5640

ZINC

73

34
10

CAN lINM
ppt.3/10

D'I'

-U-o
a
N

(31

FLAl IlU
ppd-
50/.

25600
31000
31360

HAGNES

17000
6790
7900
8070

M
CD i

= OD

SELI.ENU
gpti
5/10

10
B
1'
Ii

FSELEII

./10

8.6
[I

D

[Is
11

pI
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Table D2-3. Constituent
for the 2101-M Pond,

List and Summary
November 1988.

of Sampling Results
(sheet 1 of 12)

------------------------------------- Constituent tl.LtContsnlnatIon Indicator Parameters -------------------------------------

Constituent
Code Name Unit.

Detection
Limit Samplesa

10
1 24

0.1 24
0.01 16
1000 20

20 20

Below
Detection

0
0
0
C
B
B

Drinking Water Standards
Standard Agncy Exceeded Full name

700
z00

8.6-8.5
6.6-6.6

WOOE
WODOE
EPAS
EPAS

Specific conductanc., laboratury
Specilc conductance, I.ald

XXX p11, 4laid
pI lboratory
Ttal organic carbon
lotal organic halogans., low L

--------------------------------- Constituent LIstmInteris Primary Drinking Water Parameters -----------------------------------

Constituent
Code Name Unit.

109 COLIFRM MPH
III BETA C IL
121 RADIUM pC L
212 ALPHA pCIL
ADO BARIUM b
AD? CADMIUM b
AOl CHROMU b
ASO SILVER b
A20 ARSENIC ppb
A21 MERCURY ppb
A22 SELENUM ppb
ASS ENDRIN ppb
A34 UIETHLOR ppb
A35 TOXAENE ppb
AS$ a-SIIC ppb
A3 b-BHC ppb
ASS 3-BlC ppb
ASS -BilC ppb
A61 LEADOF ppb
C72 NITRATE yb
C14 FLUDRID b
HIS 2,4-0 b
1114 2,4 IT? ppb
1120 PBAIUM b
021 FCADUIU ppb
1122 FCHRIWU ppb
123 FSILVER ppb

i37 FARSENI ppb
1130 PFMERCUR ppb
1139 FSELENI ppb
1141 FLEAD ppb

Detection
Limit

2.2

1
4
a
2

10
10

0.1
6

0.1

0.1
0.1
0.1
0.1

£
500
500

2
2
a
2

10
10
6

0.1
6
6

Below
Samples Detection

a..
eec
e.0

a,.

Goo
66#

eec

.0

..0

ae.

Drinkini Water Standards
Standsd ,Agency Exceeded

1
60

6
1

1000
10
60
50
go
2

10
0.2
100

6
4
4
4
4
50

45000
4000

100
10

1000
10
s0
50
60
2

10
s0

EPA
-EPA
,EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

Full name

Collform bacteria
Gross beta
Total radium
Cross alpha
Barium
Cadmiu "
Chromium
Silver
Araenic
Mercury
Selenium
Endrin
Matho.ychi r
Taxaphane
Lindana, apha-BHC
Lindan', b ta-BHC
Lindana, gnatua-BiC
Linden:, 4.dta-BhIC
Lead (graphite furnace)
Nitrate
Fluoride
2,4-b 12,4-Dichlorophenoxyacetlc acid]
2,4 .- _P silvax
Barium, filterad
Cadmium, fliltered
Chromium filtered
Silver, filtered
Arsenic, filtered
Mercury, filtered
Selenium. lilterad
Laad, flItered

Gas
19
Igo
20?
Clio
H42

CONDLAB umho
COIDFLD ushoe
PIIFIELD
Ph-LAB
TOC PPb
TOXLDL ppb

01
rC
N

--

00

= GO

It'I
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Table D2-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 2 of 12)

------------------------------------- ----- Constituent ti.tsW.t r Quality Parartters ----------------------------------------

Constituent
Coda Name Units

All
All
Alt
C67
Cis
C?'
H24
1129
1131
H61

SODIUM
MANCESE
IR1
PHEIlIOL
SULFATE
CUILOAR
FSDDIUM
FMAHlAN
FIRON
LPHELOL

ppb
ppb

ppb
ppb
ppb
PPb
ppb
ppb
ppb

D.t.ctio..
i tait

200
5

30
10

500
600
200

6
30
10

aopla. Dtection

a a
0
4 ...
0
0
0

I ..I

Drinking Water Standards
Standard Agency Exceeded

50
300

ErAS
EPAS

260000 - EPAS
260000 EPAS

300
EPAS
EPAS

Full name

Sodium
Manganese

xxx Iron
Phenol
Sulfate
Chloride
Sodium, flitered
Manganese, filtered
Iron, iiltered
Phanol, low OL

--------------------------------------- Constituent List=SILa Specific and Other Paranet.rs ---------------------------------------

Constituent
Code Hame Unit.

10
AOl
A03
A04
ADS
A12
AIS
A14
A16
Aid
All
ASO
A61
A82
A83
A54
AS
ASO
A87
ABS
A89
AID
All
A72
A73
A14
A76
A?$
All
A7S
AID
AGO

TRITIUM
BERYLUJJ
STRONUM
IINC

CALCIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUkNUM
PBTASUMJ
MAGRES
TETRANE
BENZEUE
DIOXARE
METHIIUE
PYRIDIN
TOLUENE
11,1.1-T
I I 2-T
TIIENE
PERCERE
0PXYLE
ACROLIN
ACRYILE
BISTHER
BROM DNE
METIHBRO
CARDIDE
CILBENZ
CIILTHER
CiILFORM

pCI/L
p 1

p 6

ppb
PPb
ppb
ppb

pb
'Pb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

ppb

pp6
'pph
ppb
ppb
ppb
ppb
ppb
ppb
pb.

ppb
ppb

Detection
Limit

600

20

60
10
10

100
160
100

50ISO

500
10

£00
S
6
6
6
6

10
10

10
10
10
10
10
6

Below
Samples Detection

14 14
14 14
14 14
14 14
is is

Drinking Water Standards
Standard Agency Exceeded

20000

6000

1300

S

2000
200

6

440

ea.
Ce.
e.eeso*

e.e

Ce.

4#0

0e.
C.
ee
14

6..

a0
100

EPA

EPAS

EPAP

EPA
EPA

EPAP
EPA

EPA

EPAP

EPAP

EPA

full name

Tritium (H-3)
Beryllium
Strontium
Zinc
Calcium
Nickel
Copper
Vanadium
Antimony
Aluminum
Potassium
l gn alum
Ttrachloromethan. [Carbon Tetrachlorid.
Benz.,,
Dixan
Methyl ethyl ketone
Pyridins
Toluene
1,1,1-Trichloro.than.
1,1,2-TrIchloroethane
Trichlrothylno: 1,jii2-Trichlorothen.
Paeclrehln [Totrechicroothene]
Xyleoe-op
Acrael in
Acryloaitrile
Bi.(chloromethyl) ether
Bromoscetone
Methyl bromide
Carbon disuifide
Chlorobenzen.
2-Chloroethyl vinyl ether
Chlorofora tIrchloromethanj

C;

-4

C3;a C)

C-

o 0
C 1

J 7
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Table 02-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 3 of 12)

----------------- ---------- Constituent Lint-Site Specific and Other Parameters ------------------------------

Constituent Detection Below Orinkilg Water Standards
Code Name Units Limit Sample Detectlon Standsrd Agency Exceeded full name

ABA UETIICHL ppt 10 14 14 *. . Methyl chloride (Chloro.nthan.j
A02 CHUTHER ppb ]0 14 14 o. Chloraonthyi mothyl ether
A03 CROTHA ppb 10 14 14 ... .Crtonsid.hyde
A04 DIBRCIL pb 10 14 14 s. 0 EPAP 1,2-Dibromo-3-ch1oropropene
AS6 DIERETH pb to 14 14 ... I 2-Dibromoethan.
ASS DIBRLIET pb 10 14 14 e Dibromomthane
AST DIBUTEN p 10 14 14 .s4 1.4-Dichioro-2-butne
ABO DICDIF pb 10 14 14 .. e .icklorodifIuoromath.n.

A:6 1,1-DIC p 10 14 14 ... 1,1-Dichloroethan.
AS0 1 2-DIC b 30 14 14 see EPA 1,2-Dichloroethano
MiA TNAACE ppb 30 14 14 se 70 EPAP tran.-1,2-Dichloroothen.
A92 DIC HY ppb 10 14 14 s.. 7 EPA 1.1-Dichlotoothylene
ASS ETIHTCH ppb 10 16 3s as MathyI one chlor i.
A94 DICPANE ppb Io 14 14 e. t EPAP 1,2-Dichloropropan.
AS DICPEHE ppb 10 14 14 *s. 1,3-DichIortpropens c

M ASO MINOIEY ppb 10 14 34 ... N,11-diethylhydr.zin. C m
ABS IIYoASUL p 10 14 14 Iodo moytagu
o01 ODDUET 1b 0 14 14 sodomethane
802 METHACA Pb 10 14 14 ... IJthacrylonltril
803 MEHTi p in 14 14 ... Methanothiol 0 M
804 PENTACH p 10 14 14 son Pontachloroothane -
806 1112-tc p9b 10 14 14 es. . 1,1,2-TUtrochlorethan. 4.
808 1122-tc ppb 10 14 14 .s 1,1,2 2-1.trachlorethan. -
ens BROMORM ppb 10 14 14 s. 10a EPA Bromolorm [Tribramomethane
80 TRCUEGL ppb 10 14 14 .s Trichloromsthanothlol
810 TRCIFLU ppb 10 14 14 eo. Trichloromonofluoromethan.
831 JRCPANE ppt in 14 14 *s. Trichloropropn.
812 123-trp ppb 10 14 14 00. 1 2,3-tr Ichloropropa.
833 YINYWE ppb 10 14 14 a. 2 EPA Vinyl chlorIde
814 &-XYLE pp6  6 16 16 so 440 EPAP XyIan -M
B16 DIE]IIY ppb 10 14 14 .se. laralue
BIB ACETULE pb 3000 14 14 ... AcEtoniltrile
C04 UETACRY pb 10 14 34 *s Methyl mothacrylat.
C71 FORUALN ppb 600 14 14 .*. FormalIn
CIA PHOSPIHA ppb 1000 a 6 .6* Phosphate
106 ETIIOXID Pp 3000 14 14 0. Ethylene oKid.
10f EIIIMETH ppb 10 14 14 ... Ethyl mnthacryl.te
llS TC ppb 1000 4 0 Total carbon
IlII FZINC ppb 6 8 0 5000 EPAS Zinc fiit red
I1S ICALCIU ppb 50 a 0 Calcium, fIl tred

H26 FNICKEL ppb 10 8 0 Hickel, filtered
H24 FCOPPER ppb 10 8 6 130a EPAP Copper, filtarid
H27 FVANAOI ppb 6 a 2 Vanadlum, filItered
Fl2t FALUMIN ppb 150 8 6 444 Aluminum, filtered
1130 FPOTASS ppb 100 a 0 Potassium, filtered
1132 FMAGNES ppb 50 8 0 iagnslium, flitereJ
J133 FBERYLL ppb 6 a se Beryllium, filtered
1136 FSTRONT ppb 20 8 0 Strontium, filtered
H38 FANTIMU ppb 100 8 8 -.. Antimony, filtered
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Table D2-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 4 of 12)

--------------------------------------- Constituent LlatzSit. Specific and Other Parameters ----------------------------------

Constituent
Code Na.. Units

H80
1188
1187
1a88
1 1

109
110
121
128
1871
L20
L21

TURBID
BROMIDE
NIIRITE
HlEXONE
ACETONE
BUTAN0
PROPAIL
TRIBUPII
TAF
ETHANOL
Map
Dap

ntu
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Detection
Limit

0.1
1000
I000
10
30

5000
5000

10
10

5000
6000
5000

Samples

8
8
16
14
4
4
4
14
4
4
4

Below
Detection

0
8
a

15
4
4
4
4

14
4
4
4

4..

4.,

4..

4.4
e.4

4.4

4.4

*44

*44
e4.

Drinkle 9 Water Standards
Standard Ag.ncy Exceeded Full name

Turbidity
Bromide
Hittite
Haxone
Acetone
1-Butanol
2-Propanal
Tributylphosphoric acid
Tetrahydorfuran
Ethanol
Monobutylphosphate
Dibuty lphosphate

--------------------------------------------- Constituent LIst=WAC 173-303-990 ------------------------------------------

Constituent
Code Nome Units

A23
A24
A26
A2
A27
A28
A29
A32
A40
A41
A42
A43
A44
A48
A47
A48
A9
A62
A54
AS6
A66
AS?
AS:
ASS
ASO
820
821
622
623
824

THALIUII
TIIOIURA
ACETREA
CHLOREA
DIETROL
ETHYREA
NAPHREA
PHENREA
ODD
DDE
DDT
HEPTLOR
IHEPTIDE
DIELRIN
ALDRIN
CHILUAUE
E£1D01
END02
ARIC18
AR1221
AR1232
ARl242
AR1248
AR1264
AR1280
ACETOPHI
WARFRIH
ACEFENE
AUIN0YL
AUIISOX

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb-
ppb
ppb
ppb
pp6

ppb
ppb
ppb
ppb
pph
ppb
ppb

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Detection
Limit

5
200
200
200
200
200
200
S00
0.1
0.1
0.1
0.1
0.1
0.1
0.1
I

0.1
0.1

to
so10

to1010
10

10
10

s io w
Sample. Detection

5 6 .s4
4 4 .se
4 4 .s.
4 4 4.4
4 4 4s
4 4 04.
4 4 .4.
4 4 s
4 4 4..
4 4 4.4
4 4 .44
4 4 ..*
4 4 se
4 4 .44
4 4 .so
4 4 4..
4 4 e.
4 4 4s
4 4 s.
4 4 .*.
4 4 *so
4 4 s4.
4 4 so
4 4 4..
4 4 see
4 4 s+*
4 4 se
4 4 *so
4 4 .44
4 4 s.

Drinks, Water Standards
Stendar Agency Exceeded

EPAP
EPAP

EPAP

EPAP
EPAP
EPAP
EPAP
EPAP
EPAP
EPAP

Full name

Thallum
thiourea
3-Acety-2-thlourea
1-(i-Chlor*chonyl) thiourea
Diethylatilb sterol
Ethy lenethiour.s
1-Napthyl-2-thloure.
H-phenylthloursa

DDEIDEDDT-
Heptachlor
liptachlor epoxide
bl.drin
Aldrin
Chlordane
EndosulIn I (alpha)
Endosultan II (beta)
Arochlor 1018
Arochlor 1221
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arachlor 1264
Arochlor 1280
Acetophenone
WarfarIn
2-Acetylanlnofluoreno
4-Aminobiphenyi
6-(Aminomethy )-3-maoxazolol

10

0 C
CD rD

o ma3



Table D2-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 5 of 12)

------------------------------------------------ Constituent Lit-WAC 173-303-9.06 -----------------------------------------

Constituent Detection Bo Drinking W.L4r Standerde
Code NSA* Units Limit Samples Detection Stnd rd Agency Exc..dod Full name

826 AUITROL p 10 4 4 ... Amitrole
826 ANILINE ppb 10 4 4 *so AnilIn.
827 ARAUITE ppb 10 4 4 e. Aramit.
B24 ALRAMIN ppb 10 4 4 s* Auramin.
829 BENZCAC ppt 10 4 4 ... Ben: c)scridin.
830 BEUZAAN ppb 10 4 4 ee. 8n a [ nthrecon-
831 BENDIC ppb 10 4 4 *o* 8nzn:, dIchloromothyl
632 BEHTHOL ppb 10 4 4 set 8nz nthloi
833 BENDINE ppb t0 4 4 se Bonaldine
834 BEHZBFL b 10 4 4 .s Benzo 1b fluoranthen.
836 BENZJPL ppb 10 4 4 ... Benzo Ifluoranthn.
838 PBEIZQU pp6  10 4 4 ... p-8nsoquinon.
837 BENZCIL pb 0 4 4 .s. BMnzyl chloride

B BIS2CIIU pp6 30 4 4 .*. . (2-chloreathoxy) methne
>IB BIS2CiIE pb t0 4 4 ... .I. 2-chloro.thyl other

,a 840 BIS2EtH p 20 4 4 .. Bl(2-.thylhsxyi) phthalat.
80 241 BAOPHEN b 10 4 4 .o. 4-Bromophy I phanyl .ther
842 BUTBENP b 10 4 4 ... Butyl bnzyl p th.lsta m n
843 81011NP p 10 4 4 ... 2-sec-Butyl--4,8-dilntrophonol (CnSP) . <
B44 CHALETH pb 30 4 4 se Chioroalkyl others
846 CIHLANIL pp i 4 4 se p-Chloroaniine

o 848 CILCRES ob 0 4 4 so* p-Chloro-a-croiol
847 CiLEPOX b t0 4 4 es 0 EPAP l-Chloro-2.3-.poxypropn D
848 CI LNAPH b t0 4 4 ... 2-ChIloron phth. lone
849 C PHEN b 10 4 4 so 2-Chlorophonot
851 CRESOLS p 10 4 4 se Cresols
862 CYCUDIN p 30 4 4 *s. 2-Cyclohx 1-4 8-diitrophnol
863 DIBARAC b 30 4 4 ** Diben. .h, .cridin.
854 DIBAJAC h 10 4 4 ... Dbenz 1 acridine
855 DIAHAN p 10 4 4 ... DIben. I athracene
BEG DISCOCA pb 30 4 4 ... 71-Dlbenzo [,gcrbszol.
857 DIBAEPY p 0 4 4 se. Dibnzo , pyen.
BS DIBAHPT ppt 3o 4 4 se . 0b.azo .b pyrn.
BS DIBAIPY ppb t0 4 4 to. Dibnzo ,O pyron.
Ban DIEPTH ppb 10 4 4 ... DI-n-butyt phthalst.
881 12-dban ppb 10 4 4 .*. 1,2-D0ch orobonza.
802 13-dbon ppb 10 4 4 .s. 1,3-DIchlorobanz.n.
BBS 14-dbon ppb 30 4 4 ... 1,4-Dichlorobanzen.
884 DICHBEU ppb 20 4 4 *s 3,V-01chlorobonaIdine
BB 24-dchp ppb 10 4 4 ..o 2.4-Dichlorophanot
8S 28-dchp ppb 30 4 4 se 2.6-Olchlorophanol

887 DIEPTH ppb t 4 4 .o. DI thyl phthalt.
8:* DIHYSAF ppb 10 4 4 ... DlhydrosafroI.
889 DIUETHB ppb 10 4 4 .** 3,3'-Dimsthoxybonsldin.
870 DIEAI ppb 30 4 4 .,. p-DIethylainzobenzn.
871 DIMBENZ ppb 30 4 4 ... 1,12-DImathylb:nz daanthracona872 DIMEYLB ppb 30 4 4 4s4 h,3'-DIMtllylnzl Idin.
873 THIONOX pp. 10 4 4 to. Thiofanox
014 DIMPHAM ppb 10 4 4 t.o tiplia.,lphi.-Dimothylph.n.thyl In.
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Table D2-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 6 of 12)

------------------------------------------------ Constituent Liat-WAC 173-303-9906 ------------------------------------------------

Constitunt
Code Name Units

876 DIUPIEN ppb
8l8 DiiLPHTiI ppi
817 DIZJBENZ ppb
8l DINCRES pb
819 DINPHEN ppb
880 24-dint ppb
831 28-dint pph
882 CIOPITH pp
882 DIPHAMI pp
884 DIPHYD ppb
BBS DIPRiUT ppb
08 ETHMINE pb
B87 EIIMETS pb
BBS FLUDRAN pb
Be9 HEXCBEH pb
890 IIEXCBUT pb
DOI IIEXCCYC b
892 IlEXCETH pb
892 INDENOP pb
894 ISOSOLE pb
BS MALOILE pb
896 MELPHAL ppb
897 IETIAPY ppb
B9S METINYL pb
8099 METAZIR ph
Cal IETCHAN pb
C02 IETBISC pb
C03 METACTO p
C0 UETUSUL ppb
COO MEIPROP pb
COT IETHIOU b
CBS HAPiQUI ppb
CO9 1-napha ph
CR0 2-nap a b
CII HITRANI ppb
C12 HITBEHZ ph
Cis HITPUEN pb
C14 INIBUTY pb
C15 IMIDIEA pb
CIO NIDIEY pb
C11 NIDIUE pb
C1 UNIMETH pb
C£3 FEJIURET pb
C20 1lhlVINY ppb
C21 NIMORP ppb
C22 NithlHCO ppb
C23 MNIPIPE ppb
C24 1IIRPYR ppb
C26 UJIRTOL ppb

Detectil m

Limit

10
10
10
10
60
10
10
10
10
10
10
10
10
10
I0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
60
10
60
10
10
10
10
10
10
10
10
10
10
10 -
10

Below
Samples Detection

4 4 se
4 4 .44
4 4 s4
4 4 .s
4 4 s.
4 4 44
4 4 +4.
4 4 *4a
4 4 se
4 4 se
4 4 4. .
4 4 4..

4 4 se
4 4 *4.
4 4 s.
4 4 4.4
4 4 4,.
4 4 *to
4 4 ee
4 4 see
4 4 4s

4 4 .so
4 4 4..
4 4 4..
4 4 4s
4 4 .4.

4 4 se
4 4 s.
4 4 4.4
4 4 44.
4 4 sea
4 4 4s

4 4 4.4
4 4
4 4 s.4
4 4 s.
4 4 ***
4 4 04.
4 4 too
4 4 ee
4 4 4..
4 4 ***
4 4 4..
4 4 .s4

4 4 s.
4 4 see
4 4 so$
4 4 *to
4 4 04.

Drinking Water Standerde
Standrd Agency Exceedsd FulI name

2 4-DlmethYIPbeno
Dimethyl phihalet.
Dinitrobenzens
4,8-Oinitro-o-craosi and saits
2,4-DInitrophenol
2,4-Dinitrotoluene
2 8-Dinitratolu n.
Dt-n-octyi phthaiate
Diphany amine
1j2-Diphonlh[drazIne
Di-n-prop y ni rosmine
Ethylenta!Ine
Ethyl Methenesullonate
Fluorenthene
uhexachlorobenzen.
ilexachlorobutadine
lnexchlorocyclopentedien*
ilexachloroethane
1nden;(I.2,3-cd)pyrona
loeafsrol 0
Malononitrile
Melphelen
Met hapyrilene
Metholonyl
2-Uothylazirldine
3-Mthy cholanthrene
4,41-Mthylenable( 2-cloroeniiln.)
2-Mothyllactonitril.
MathjI methenasullonate
2-Methyl-2-(methylthlo) proplonaidehyd*-
Methyl thiouracl

e4-liphthoqulnon-
1-Haphthylsmin.
2-Nephthylamin.
p-Nitroeni line
Itrobenzne

4-Nitrophenol
N-nlraedl-a-bhlty amine
N-nitrosodiethanol amine
H-nitrosadlothylaminae
W-aitraso4imethylamine
N-nitroaomthiethylamine
K-nitroao-n-methylurethene
N-nitrosoethyivInylaine
N-nitraaomorp holine
N-n trosonornicotine
N-nltrosopiporldine
Nitrosopyrrolidine
6-Nitro-o-toluidine

-v
-u

a

I-
I-h

0o co
I r

-h
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Table D2-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 7 of 12)

--------------------------------------------- Constituent LiatZWAC 173-303-9906 --------------------------------------------

Constituent
Code Name Uelta

C26 PENTCHB ppb
C27 PENICHiN ppb
C28 PENICP ppb
C29 PHENTIN ppb
C30 PIENINE pp
C31 PiTHEST ppb
C32 PICOLIN pb
C33 PRONIDE pb
C34 RESERPI pp
CS RESORCI pb
C38 SAFIWL b
C37 ERCHB b
C30 lTRCHP pb
C40 1IHBRAM pp
C41 1OLITA ppb
C42 OTOLHNY pb
C43 70ICL-11 pb
C44 246-trp ppb
C46 244-trp ppb
C40 TRIPHOS ppb
C47 SYMIRIN b
C48 T8I$PHO b
£49 DENZOPY b
C60 CHLNAP pb
C61 1IS2ETH ph
C52 MEXAENE b
C51 HYDRAZI pb
C64 IEXACHL ppb
C66 NAPHTHA pp6
C6 123TRI ppb
C6I 13STRI pp6
C9 1234TE pp6
£80 1236TE pp6
Cal TETEPYR Fpb
C62 CHLLATE pp
C03 CAROPIT ppb
C64 DISULFO ppb
C65 DIUETH pp6
CIa METHPAR 4b
C47 PARATh ppb
C£0 CYANIDE pb
C7 PERCHLO p
C8 SULFIDE pp
C£1 KEROSEN ppt
Coo AWMONIU ppb
Ca. DIOXIN ppb
Cal CITRSR pp6
CO PARALDE pp6
Coi ITRYCUN pp6

Detection
Limit Samples

10 4
10 4
60 4
10 4
10 4
30 4
t0 4
10 4
10 4
10 4
10 4
10 4
10 4
10 4
10 4
10 4
10 4
10 4
10 4
10 4
10 4
20 4
10 4
10 4
10 4
10 4

3000 4
10 4
10 4
10 4
10 4
10 4
10 4
2 4

30 4
2 4
2 4
2 4
2 4
2 4

10 6
1000 4
1000 4

10000 4
60 6

0.1 4
1008 4
2000 4

s0 .4

"low
Detection

4-
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4

Drinking Water Standards
Standard Agency Exceeded

too
*to
.4.

ene
ene
.4

*44ene

4,.
.44esoese

*0
4

.44

ese

44.
*at
ee
e.e

4..
eq.
e0e

too
e6eene

64

ee
eec
seene

COO

ee

o..

eec

04.

*e0
see

*of

0eC
ene

040

Ce,
ee

4.,

e0e

000.

se
009
000

220 EPAP

Full name

Pentechlorobenzane
Peuntch I oron I trobenzene
Pantach Icrophumel
Phonacutin
Phleny enedIsmine
Pithalic acid ester.
2-Picelie .
Pronamide
Reserpine
ReasorcinnI
Safroi
1 ,2,4 ,-Tetrachlorabenzene
2,3,4,6-Tetrachlorophwnol
Thiuram
lo luenediamine
o-Ilouidlne hydrochloride
1.2.4-Trichlorobenzone,
2,4,6-Trichlorophenal
2,4,0-Trichierophnal
0,o,o-triethyI phosphorothloatg
Sya-trinitrobenzne
7rle(2,3-dIbromopropy) phosphate
Benzolalpyren.
Chlornapli no
Ila(2-chloroisopropyl) ether
Hexachloropropane
flydrazine
lilxachlorophone
Haphthe lene
1,2,8-TrIchloarobenen
1 .,5-Trichlorotenzene
1,2,3,4-1itrachlorobenzene
1.2.3,6-etrachorobenzne
Tetrasthylgyrophoephate
Chlor obanx iati
Carbophenothion
Olai foton
Dimuthoste
Mathyl parathlon
Parathlon
Cyanide
Perchlorate
Sulfide
Kerosene
Anmonli.. Ion
Dioxin
Citrus red
Pareiduhyde
Strychnine

C
Ni

s-a
Ni

C2

CD M

o cor c
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Table D2-3. Constituent List and Summary
for the 2101-M Pond, November 1988.

of Sampling Results
(sheet 8 of 12)

------------------------------------------------ Constituent Liet=WAC 173-303-9905 --------------------------------

Constituent
Code Name Units

Detection
Limit Samples

Below
Detection

Orinking Water Standards
Standard Agency Exceeded Full name

A ese
4 aes
4 ee
4 eec
4 s+c
4 ccc
4 eso
4 ese
4 *so
4 ccc
4 esec
4 so#
s o*.

0 EPAP

Maleic hydraide
Nicotinic acid
Acrylamide
Allyl alcohol
Chloroeu:toldehyde
3-Chleoporoplonitrile
Ethyl carbamate
Eth s snide
Isobuty I alcohol
n-PropyI amine
2-Propy-1-ol

Thallium, filtered

aee - Indicates all samples were reported as below contractual detection limit*
xxx - Indicates that Drinking Water Standards wore exceeded
EPA - based on Maximum Contaminant Levels given in 40 CFR Pert 141 (JUw.1987)

National Primry Drinking Water Reguistions as amended hyrf2 FR 2690
EPAR - based on National Interia Primary Drinking Water Regulat ens,

Appendix IV, EPA-670/9-7B-003
EPAP - based on proposed Maximum Contaminant Level Coals in 0 FS 48936
EPAS - based en Secondary Maximum Contaminant Levels given in 40 CFR Port 143

National Secondary Drinking Water Regulations
WOE - based on additional Secondary Maximu Contaminant Levels given in

WAC 240-54, Public Water Supplies

CD

<0 0(D P1i

a Co

o co
4"

--

C) f ~

C92 MALIIYDR
CB3 NICOTIN
C94 ACRYIDE
COS ALLYLAL
C97 CHLACET
CBS CILPROP
H03 ET CARO
1104 TCYAN
1109 ISOBUTY
HI1 PRUPYLA
1112 PROPYIO
IS1 2 4 £-T
H40 FIHALLI

PIb
pp
ppb
pb
Fp
pp
ppb
ppb
ppb
pp6
ppb
ppb
ppb

600
100

10000
2600
16000
4000
6000
2000
1000

10000
8000

2
6

4
4
4
4
4
4
4
4
4
4
4
4
S

-v
-v

C
N
I-.
w
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Table D2-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 9 of 12)

Duplicate
Collection sample

Data number

CONtLAB

./7()Gw

671

680
se'

PH-LAD

0.01/11.68

7.9
7.9
6.0
7.9

Well
name

2-Ei-i1

2-Eli:1

2-6--2

2-Eli-2

2-E'-2

2-E16-8

2-El-8

2-E11-4

2-E8-4

-u:
M

CONDFLD
umho
1/700w

696
s9'
623
694

433

293
282
282
282

267
280
280
260

279

232
232
232
232

247

270
271
211
270

262

TOXOL
ppb
20/.

14a
a
3

10NOV88

23NOV01

1011OV0

22NOV88

23NOV0

10140 Vel

28NOV98

0N"OVes

23NOV88

1
2
3

1
2

1
2

2
3

2
I

289 7.3
271 1.0
210 1.9
211 I.9

229 7.
233 1.5
233 1.9
234 1.9

242 7.9
260 1.9
251 S.0
260 6.0

PilflELD

0.1/8.68

8.4
8.8
8.5
a.56
8.6
'.4
'.4
0.4
6.4

@.a
6.1
8.1
B.1

8.6

S.1
3.1
6.1
4.1

8.4

@.2
8.2
6.2
6.2

0.4

OC
ppb1000/.
400
300
300
300

200
300
300
S00

200
300
300

1200

400
500
500
600

800
500
500

7
a
2

2

2

4

2Ii

3
2t

,r

0 C

I-4
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Table D2-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 10 of 12)

Well Collection
name Data

2-E18-1 10NOV88
10NOV86
10NOV688
1HUMOVSI
23NOV88
23NOV88

2-E1I-2 10NOV88
310110 ve
2210 V3II
23NOV88
2300 VII

2-EIG-3 10NOV81
10NOV81
28NOW111428110 V11
28NOV83

2-E1B-4 09NOV83
/ 09NOV88

23NOV88
23110 VO

Well Collection
name Oato

2-Eia-I 10NOV13'
10NOV83.
10NOV83
10NOV83
23NOV88
21NOV81

2-Elu-2 10NOV86

22NOV68
23NOV88
23NOV81

2-EIS-3 10NOV88
10NOV88
28NOV88

2-E18-4 09NOV88
09nove8
21MV88

23N10v88
231OV88

Duplicate ACE10NE AlPHA
p ppb pCI/L

nMar 10/. 4/15

52 3.830
1 12 3.900
2 13
3 It

(10
U (5

a2 1.690
1 12.

1.810
11.

M <6

14 e0.292
1 (10

10 .
M ( .

Is 1.900
1 3 .

(10
U (S .

Dupilcat* CHILRID FCHROMI
* ppleb ph

aber 600/0000. 10/50

4.600 (10
1 8,200 (10
2

M

2,800 (10
1

2,700 11

U

4,400 (10
1

M

6,400 (10
1

U

-c

C0

BARIUM
ppb

8/1000

43
31

51

52

UETA
pCI/L

S/60

8.46
10.70

.22

4.97

5.68

7.60.

FCALCIU

1pb -

63,200
68,400

26,500

24,800

288000

28,700i

CALCIUu
ppb60/.

17,400
61,700

24,300

24,300

21,000

29,000

ARSENIC
ppb
6/60

(6
(5

a

CIIROMUM

30
20

20

41

21

21-

FARSENI
ppb
E/50

(S

6

14

9

COPPER
ppbk10 /100p

(10
12

(10

(10

(10

(10

BARIUM F
ppb

a/1000

42
3'

52

62

FCOPPER
ppb1 0 / 1 3 0 0 p

(10
(to

12

<10

(10

(10

-CD M1

to
o co

I4.

FLUORID

SOR/4000

(500
(600

000
Goo

(500

(500

IRON
ppb

30/300.

356
265

142

21i

326

261

FIRON
pb

30/300.

(30
(30

<30

(30

53

(30
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Table D2-3. Consti
for the 2101-M

'2$

tuent List and Summary of Sampling Results
Pond, November 1988. (sheet 11 of 12)

DupiIcat* LEADC UACU&S fUAGNES MANGESE NICHEL
Well Collctlon .spI. pM . M pb ppb ppla
na" O to .. str 5/0 0/. 50/. 6/60. 1.

FNICKEL NITRATE FPOTASS
pph ppb ppb
10/. 600/45000 100/.

2-Eli-I 10NOV88.
lGt0V88

Mnoves
lHOtVG
23N0V88
23NOV88

2-E18-2 10N0V88
101&0VGal
22NOV88
23NOV88
23NOV88

10NOV88
'mNOVell
20aD Ves
28NOV80

2-E18-4 09NOV8
0NOV88
231NOV88
23NOV88

1
2
3

U

<6

C6

IS .
U .

1

U

1

U

(6

.8

16,200
14,100

8,480

8,890

.0

6.46

1,180
7.00

7,850

26,300
14,700

7,170

4,910

7,860

7,940 £

26
19

20

20

20

1

16

12

11

DupiI cte POTASUM RADIUM FSELENI SELENIM SDIUU FSODIUIJ
Well Collctlon b pCIL cb Ap pb 2cb
Poo* a t nbr 0/ 1/6 6/10 ;/10 299/. 299/.

2-Elm-i 18NOV88
zonoVasl
10N0V88
10NOV8
23NOV88
23N0V88

2-EIS-2 10NOV88
10NMV88
22N0V88
23NOV88
23NOV88

2-EiG-3 10NOV8-
10NOV88
28NOV88
28NOV88

2-E;8-4 09NOV80
08N0V88
23140VOO
23NOV88

1
2
3

U

8,130'
8,410'

4,860
4,880

U.

I

U

I

U

4,820

6,400

0.2720
0.2870

I
&

26,900
27,000

28,100
28,100

0.1740 (6 <5 18,00 19,000

0.1400

0.2890

<i

(6

*0.0309 (S

<6

.S

17,800

6,280

17,800

6,020

<6 8,740 8,820

8,400
8,400

(500

(600

(500

FSTRONT

2/.

266
241

8,640
6,380

6,220

4,860

6,290

5,460

STRONUM
ppb

249
241

144 129

134

146

161

136

130

148

.I

2-Eli-3

an

C.

oD M

-4
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Table D2-3. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1988. (sheet 12 of 12)

Duplicate oSIFAIE TC IRITIIJU TURGID FVAIADI VANADUU ZINC FZINC
Wall Ccllection si'pl ppb ppb pCl/L lit" ppb oph ppb ppb
name Cot. null' er 600/260000, 1000/. :60 /20000 0.1/. O/. h/. s/b0o. 6/6000.

2-ElB-i IOIJOVGU
10110v88
10Nv0vae
110V86O
23110V88
23N1VO8 6

2-E18-2 lONOV88
10ovlloy
2210V86
2310V88
23NOV88

2-EI-3 10NOV88
104MV88
20NiVel
28NOV88

2-EIS-4 09NOV88
09NOV86
23NOV88
23N0V88

1
2
3

U

LI

112,000 21,600
389,000 .

e-287 <6
(6

28.800 22.900 .- 218

LA

28,100

14,700

17,000

- . 391

21,200 .-341

22,200

8
(6

79 28
63 41

18 12 332 235

1.5 11 2g6

24 22

847 26 26

98 81

33

32 16

-LM

The column headers consist of : Constituent Name
Analysis Units

Contractual Detection Limit/Drinking Water Standsrd(suffix)

Suffix
none - based on Maximum Contaminant Levels given In 40 CFR Part 141 (July,1987)

National Primary Drinking Water Regulations as amended by 62 FR 26890
r - based on National Interim Primary Drinking Witsr Regulations,

Appendix IV, EPA-670/9-18-003
p - based on proposed Maximum Contaminant Level Coal@ In 60 IR 48938
a - based on Secondary Maximum Contaminant Levels given In 40 CFR Part 143

(July, 1981) National Secondary Drinking Water Regulations
w - based on additional Secondary Maximum Contaminant Levels given in

WAC 248-54, Public Water Supplies

Data flags
C - Less than Contractual DetectIon Limit, reported as Limit

- Less than Contractual Detection Limit. measured value reported
For radioactive constituents, reported value Is less then 2-sigma error

-c
-o

0

-I

6

C

(P m
O 0

0 COo 0m

Ia4
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Table D2-4. Constituent Lists and Summary of Sampling Results for the
2101-M Pond, February 1989. (sheet 1 of 7)

---------------------------- - Constituent List=Contamination Indicator Parameters --------------------------------

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Sample. Detection Standard Agency Exceeded Full name

088 COUDLAB umbo . 16 0 700 WDOE Speclfic conductance, laboratory
191 CONDFLD umho I 16 0 100 WDOE Specific conductance, fil d
199 PHFIELD 0.1 16 0 6.5-8.6 EPAS p field
207 P1-LAB 0.01 16 0 6.6-1.6 EPAS p6 laboratory
Ca9 TOC ppb 2000 16 0 Toal organic carbon
H42 TOXLDL ppb 10 16 0 Total organic halogens, low DL

---------------------------- Constituent List=Interim Primary Drinking Water Parameters ----------------------------

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full name

109 COLIFAM MPH 2.2 4 4 see 1 EPA Coliform bacteria a
' 111 BETA pCi/L 8 6 0 60 EPA Gross beta ;a CD
o 112 ALPHAHI pCi/L 4 6 0 16 EPA Cross alpha, high DL (D M
"3 181 RADIUM pCI/L 1 6 0 6 EPA Total radium -.;a
- A08 BARIUM ppb 6 6 0 1000 EPA Barium '. f
Co A07 CADMIUM ppb 2 6 6 *a. 10 EPA Cadmium 0 o

A08 CHROMUM pp 10 6 0 60 EPA xxx Chromium = Co
AID SILVER pp6  10 5 6 ee 60 EPA Silver
A20 ARSENIC pp 6 6 1 60 EPA Arsenic -
A21 MERCURY ppb 0.1 5 6 see 2 EPA Mercury
A22 SELENUM ppb 6 5 4 10 EPA Selenium
A33 ENDRIN ppb 0.1 4 4 see 0.2 EPA Endrin
A34 METHLOR ppb 3 4 4 ee 100 EPA Methoxychlor
A36 TOXAENE pp6  1 4 4 *so 6 EPA Toxaphone
A3 a-SHC pp6 0.1 4 4 *so 4 EPA Lindane, alpha-BHC
A37 b-BeC ppb 0.1 4 4 ee+ 4 EPA Lindane, beta-BHC
A3 g-BHC pp6  0.1 4 4 ee 4 EPA Li dan., gamma-BHC
A39 d-BHC pp6 0.1 4 4 ee 4 EPA Lindane, delta-BHC
A61 LEADGF b 6 6 6 cc. 60 EPA Lead (graphite furnace)
C72 NITRATE p 500 4 2 46000 EPA Nitrate
C14 FLUORID p 600 4 3 4000 EPA Fluoride
H13 2,4-D b 2 4 4 see 100 EPA 2,4-0 [2,4-Dichlorophenoxyacetic acid}
H14 2 4 STP b 2 4 4 ecc 10 EPA 2 4 5-TP slivex
H20 F&AAIUM pb 6 6 0 1000 EPA Barium, filtered
121 FCADMIU ppb 2 6 4 10 EPA Cadmium, filtered
122 FCIROMI ppb 10 6 6 eec 60 EPA Chromium filtered
H23 FSILVER ppb 10 6 6 *sc 60 EPA Silver, filtered
H37 FARSENI ppb 5 6 1 60 EPA Arsenic, filtered
1138 FMERCUR ppb 0.1 6 6 ee 2 EPA Mercury, filtered
H39 FSELENI ppb 6 6 4 10 EPA Selenium filtered
H41 PLEAD ppb 6 6 6 cc. 60 EPA Lead filtered
1160 TURBID ntu 0.1 1 0 1 EPA xxx Turbidity, nephelometric
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Table D2-4. Constituent Lists and Summary of Sampling Results for the
2101-M Pond, February 1989. (sheet 2 of 7)

-------------------------------------- Constituent Listzfater quality Parameters -------------------

Constituent Detection Below Drinking later Standards
Code Name Units Lisit Samples Detection Standard Agency Exceeded Full name

All SODIUM ppb 200 6 0 Sodium
Al? MANGESE ppb 6 6 1 60 EPAS Manganese
Ali IRON ppb 30 6 8 300 EPAS wxx Iron
CIA SULFATE ppb 500 4 0 250000 EPAS Sulfate
C16 CHLORID ppb £00 4 0 260000 EPAS Chloride
H24 FSODIUM ppb 200 1 0 Sodium, filtered
H29 FRANGAN ppb 6 6 5 fee 50 EPAS Manganese, filtered
HSl FIRON pph 30 I 2 300 EPAS Iron, filtered
H61 LPHENOL ppb 10 4 4 gse . Phenol, low DL

-------------------------------- Constituent Liat=Site Specific and Other Constituents -------------
(D m

Constituent Detection Below Drinking later Standards
Code Nass Units Limit Samples Detection Standard Agency Exceeded Full name

In 00C108 TRITIUM pCi/L 500 1 0 20000 EPA Tritium (H-3)
AOl BERYLUM ppb I 6 S too Beryllius
A03 STRONUM ppb 28 1 0 Strontium
A04 ZINC ppb 1 6 a 5000 EPAS 'Zinc
A06 CALCIUM ppb 50 1 0 Calcium
Al2 NICKEL ppb 15 I 1 Nickel
A13 COPPER ppb 10 6 3 1390 EPAP Copper
Al VANADUM ppb £ I Vanadium
All ANTIONY ppb 100 . 6 ee Antimony
A18 ALUMNUM ppb 150 6 S ee . Aluainus
All POTASUM ppb 100 6 . . Potassium
A60 MAGNES ppb 50 6 0 Magnesium
C76 PHDSPHA ppb 1000 4 4 nso P hosphate
H11 IC ppb 1000 1 a Total carbon
HIS FlINC ppb 6 6 0 6000 EPAS Zinc. filtered
1119 FCALCIU ppb 60 I 0 Calcius, filtered
1126 FNICEL ppb 18 6 4 Nickel, fliteraed
H28 FCOPPER ppt to £ 4 1300 EPAP Copper, filtered
H21 FVANADI ppb 5 1 0 Vanadium, filtered
H28 FALUMIN ppb 150 5 ee . Aluminum, filtered
H30 FPDTASS ppb 20 6 a Potassium, filtered
H32 FUAGNES ppb 50 5 0 Magnesium, filtered
H33 FOERYLL ppb 6 6 ee Berylliue, filtered
135 FSTRONT ppb 20 6 0 StrontLiu, filtered
H38 FANTING ppb 100 6 £ tco . Antimony, filtered
M8 BROMIDE ppb 1000 4 4 ee. Bromide
H87 NITRITE ppb 1000 4 4 ee . Nitrite
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Table D2-4. Constituent Lists and Summary of Sampling Results for the
2101-M Pond, February 1989. (sheet 3 of 7)

-------------------------------- Constituent List=Site Specific and Other Constituents ---------------------------------

Constituent
Code Name Units

Detection
Limit

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

HBO FBORON ppb 10 6 1 Boron, filtered
HSI FCOSALT ppb 20 1 6 see Cobalt, filtered
H8 FLITHI ppb 10 6 tse Lithium, filtered
HA FMOLY ppb 40 6 6 se . Molybdenus, filtered
090 FSILICo ppb 60 6 0 SIlicon, filtered
H91 FTIN ppb 30 6 1 ese Tin, filtered
H92 FTITAN ppb 60 £ 1 ee . Titanium, filtered
H93 FZIRCON ppb 60 6 6 se . Zirconius, filtered
P01 BORON ppb 10 1 1 Boron
P02 COBALT''ppb 20 5 6 ee . Cobalt
P03 LITHIUM ppb 10 5 5 me. Lithium
P04 M0LY pp6 40 6 1 se Molybdenum
POE SILICON ppb 0 1 a Silicon
Poe TIN ppb 30 1 5 se Tin
PO? TITAN ppb 60 1 6 ee . Titanium
POs ZIRCON ppb 50 5 1 Gee Zirconium

------------------------------------ Constituent List=AC 173-05-9906 Constituents ------------------------------------

Constituent
Code Name Units

Aol
AS2
AS4
AS$
ABE
AGO
A59
AID
All
ASO
Al 0
Aol
AOI
A23
813
B14
CE0
B16i
1162
H68
101
126
1.63

TETRANE
BENZENE
METHONE
TOLUENE
1,1,1-T
1,1:2-1
TRICENE
PERCENE
OPXYLE
CHLFORM
1,1-DIC
1,2-DEC
TRAnDCE
MET YCH
VINYIDE
M-XYLE
AIMONIU
2,4 5-T
LAYbRAZ
HEXONE
ACETONE
TAF
140DEN

P96ppbpp6

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
PPb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Detection
Limit

Below Drinking later Standards
Samples Detection Standard Agency Exceeded Full name

see
et
eec
ee
ee
oee
eec

se
got
ose
se
e9e
eet
ee
e0e
tee
e4e
se

tee
ee
tee
0ee
tec

5

.0
2000
200

i

44i
100

S
is
a

440

EPA
EPA

EPAP
EPA

EPA

EPAP
EPA

EPA
EPAP

EPA
EPAP

7i EPA

Tetrachlorosethane [Carbon Tetrackloride
Benzene
Methyl ethyl ketone
Toluene
1,1,1-Trichloroethans
I ,12-Trichloroethane
Trichloroethylene 1[1,,2-Trichloroethene
Perchloroethylene [Tetrachloroetheaej
Ky lene-o,p
Chloroform fTrichloromethana
Il-Oichloroethane
1,2-Dichloroethane
tran -I, 2-Dichloroethene
Methy lene chloride [Dichloromethmne]
Vinyl chloride
Xylane-a
Ammonium ion
2,4,5-1
Kydratine low'DL
Hezone Methyl Isobutyl ketene]
Acetone by VOA
Tetrahydorfuran
1,4-Dichiorobenxene [p-Dichiarobenzene]

Full name

a
C3

PQ

C)

= 00

oo 90
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Table D2-4. Constituent Lists and Summary of Sampling Results for the
2101-M Pond, February 1989. (sheet 4 of 7)

se - Indicates all samples were reported as below contractual detection limits
xxx - Indicates that Drinking Water Standards were exceeded
EPA - based on Maximum Contaminant Levels given In 40 CFR Part 141 (July,1987)

National Primary Drinking Water Regulations as amended by 62 FR 26690
EPAR - based on National Interim Primary Drinking Water Regulations,

Appendix IV, EPA-570/9-7-003
EPAP - based on proposed Maximum Contaminant Level Goals In 50 FR 48938
EPAS - based on Secondary Maximum Contaminant Levels given in 40 CFR Part 143

National Secondary Drinking Water Regulations
WDOE - based on additional Secondary Maximum Contaminant Levela given in

WAC 248-54, Pubilic Water Supplies

10C)

o 00
00Q
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Table D2-4. Constituent Lists and Summary of Sampling Results for the
2101-M Pond, February 1989. (sheet 5 of 7)

Quadruplicate Contamination Indicator Parameters

Duplicate
Collection sample

gat, number

15FE089

16FEB89

16FEB89

16FE089

2
2
3

1
2

1
2

a

2
3

CONDFLD
umho
1/70O.

537
634
632
631

258
268
264
266

207
206
206
206

248
248
248
248

CONDLAn PH-LAB
umho
./700w

614
612
610
617

262
263
26
268

236
232
224
230

228
263
261
242

0.01/8.5.

7.90
7.80
7.70
7.80

8.10
8.10
6.10
8.10

8.20
8.20
8.20
8.10

8.10
8.10
6.00
8.00

Wei I
Dam.

2-E18-i

2-E18-2-

2-E1S-3

2-E18-4

-u
-v
0
N

".3

PHFIELD

0.1/8.60

7.00
7.00
6.90
6.90

8.00
8.00
8.00
8.00

8.00
6.00
8.00
8.00

7.00
7.00
7.00
7.00

TOC

200
200
200
200

G600700
900

#1000

8800
o800

600
l00

G800
800
600
l00

TOXLDL
ppb

10/.

4
3
6

3

i a
12
11

a
9
9

Is

:O n

o 0oe
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Table D2-4. Constituent
2101-M Pan

Lists and Summary
d, February 1989.

of Sampling Results for the
(sheet 6 of 7)

Regular Monitoring Data

Duplicate
Collection Sampe

Date num or

15FEB89
18FEB89
16FEB89
18FEB89
15FEB89

ALPIIAHI
pCi/L
4/15

4.870
1.720

1 *1.200
2.420

.0.879

ARSENIC FARSENI
ppb ppb
5/S0 6/S0

<6

13
11

(5
6

12
10

BARIUM
ppb

8/1000

29
80
81
62
61

FOARIUM
ppb

a/1000

31
69
82
63
52

BETA
pCI/IL
8/60

8.85
6.46

01.78
5.12
5.86

BORON
ppb
10/.

33
24
13
14

<10

38 <2
18 <2
34 <2

(10 2
14 (2

.. Duplicate FCALCIU
Well Collection samplo ppb
name - Date number 60/.

15FEB89
18FEB89
18FEB89
lOFEB89
16FEB89

57,800
25,300

2 28,800
29,800
27,400

Dupicate
smple

num or

1

15FE889
16FEB89
18FEB89
18FEB89
15FEB89

Dupi
Collection Sam

Date num

15FEB88
16FEB80
18FEB89
18FEB89
16FEB80

CALCIUM

Ipb/.
55,700
26,100
26,400
29,00
27,800

FIRON
ppb

30/3000

CHLORID
ppb

600/260000s

6,900
4,900

6,600
9,500

MAGNES
N,.

<30 13,900
39 7,190
40 7,220
41 8,320

(30 7,930

Icat. POTASUM
pc: ppboer An/.

5,570
5,210

1 5,220
6,600
5,370

RADIUM
pC1/L

1/6

0.247
0.222
0.343
0.302
0.275

FMAGNES

14,400
7,160
7,610
8,270
7,860

FSELENI

10
$/10

7
<6
<6
(5
<5

CHROMUM
Ipb1/60

22
50
79
104
42

COPPER
ppb

1 0 / 1 3 0 0 p

(10
12

(10
(10
13

MANGESE

pb8

<5
8
9
18
10

SELENUM FSILICO
pb gb.

$/10 /.

7 14,000
(5 19,600
<5 20,700
(6 19,000
(5 17,200

FCOPPER
ppb10/ 130 0p

(10
(10
(10
<10
11

NICKEL

0.

(10
28
40
64
21

SILICON

10.
13,600
19,800
19,800
19,600
17,100

FLUORID IRON

gpb ppb
60 /4000 30/3008

(600
700

(600
(500

FNICKEL
ppb
10/.

<10
<10
<10
13
(10

SODIUM

2 0 /.

25,600
19,200
19,000
a,6d

ii,400

162
303
423
868
325

NITRATE
ppb

500/46000

11,400
(500
<600
<500
800

FSODIUM
2 /

27,100
18,700
19,600
8,460
9,840

U

(D m

(0 0r

FPOTASS = co
b4

5,800
6,100
6,360
5,310
6,390

FSTRONT
ppb
20/.

241
146
163
168
145

Weil
name

2-E18-1
2-E18-2

2-EO-3
2-E18-4

FBORON
ppb
10/.

-V

a
N

N
C,,

2-E18-1
2-E128-2-

2-E18-3
2-E1-4

FCADMIU
ppb
2/10

Well Collection
name Date

2-E18-v
2-E18-2

2-E18-3
2-E18-4

Well
name

2-E18-1
2-E18-2

2-E 8-3
2-E18-4

) 11 : -, f
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Table D2-4. Constituent Lists and Summary of Sampling Results
2101-M Pond, February 1989. (sheet 7 of 7)

Duplicate
Collection *aile

Oate number

STROUM
ppb
20j.

SULFATE
ppb

100/260000s

TC
ppb

1000/-

TRITIUM
pCI6 2

608/20000

TURBID
t u

0.1/1

FVANADI
ppb
61.

23,800 o-55.7 1.4 6
- 24
. 21
. 31
. 22

The column headers consist of : Constituent Name
Analysis Units

Contractual Detection Limit/Drinking Water Standard(suffix)

Suffix
none - based on Maxisua Contasinant Levels given in 40 CFR Part 141 (July,1991)

National Prisary Drinking Water Regulations as amended by 62 FR 25808
r - based on National Interim Prisary Drinking later RegulAtions,

Appendix 1?, EPA-1670/-18-003
p - based on proposed Maximum Contaminant Level Goals in 60 FR 40936
a - based on Secondary Maximum Contaminant Levels given in 40 CFR Part 143

(July, 1987) National Secondary Drinking later Regulations
w - based on additional Secondary Maximum Contasinant Levels given in

tAC 248-64, Public later Supplies

Data flags
( - Less than Contractual Detection Limit, reported as Limit

- Less than Contractual Detection Lit, measured value reported
e - For radioactive constituents, reported value Is less than 2-aigae error

wali
nags

2-EI-1
2-EIa-2

2-EIB-3
2-EIS-4

for the

16FEB89
30FEB89
1aFESO89
ISFE89
15FEB80

240
146

1 147
181
160

149,000
31,600

12,600
22,100

YAKADUM
ppb
6/.

ZINC
ppb

6/60006s

-u
-v
C
N

N

FZlINC
ppb

S/lOD0e

(i
29
20
32
22

23
27
22
22
2

30
11
20
6
8

C

M M-

20 c>

- 0
I'
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Table D2-5. Constituent List and Summary
for the 2101-M Pond, May 1989. (s

of Sampling Results
heet 1 of 7)

-------------------------------- Constituent ListzContamination Indicator Parameters --------------------------------

Constituent
Code Nam. Units

088
191
199
207
C89
H42

CONDLAB umho
CONDFLD umho
PHFIELD
PH-LAB
ICc ppb
TOXLDL, ppb

Detection
Limit

1
0.1

0.01
2000

10

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded Full name

18
18
18
18
18
18

0
0
0
0
0

700
700

8.5-8.6
8.6-8.6

WDOE
WDOE
EPAS
EPAS

Specific conductance, laboratory
Specific conductanc:, fld
pH, flfd
V. laboratory
Total organic carbon
Total organic halogens, low DL

------------------------------ Constituent List=Interlm Primary Drinking Water Parameters ----------------------------

Constituent
Code Name Units

Detection
Limit

Below DrInking Water Standards
Samples Detection Standard Agency Exceeded

Coliform bacteria
Gross beta
Gross alpha, high DL
Total radium
Barium
Cadmium
Chromium
Silver
Arsenic
Mercury
Selenium
Endrin
Methoxychlor
Toxaphons
Lindane, alpha-BHC
Linden., beta-BHC
Lindone, gamma-BHC
Linden*, dolt&-BIIC
Lead (graphite furnace)
Nitrate
Fluoride
2,4-0 [2,4-Dichlorophenoxyacetlc acid)
2:4 1-? silvox
BrIum, filtered
Cadmium, filtered
Chromium filtered
SiIvor, liltered
Arsenic, filtered
Mercury, filtered
Selenium filtered
Lead fltered
Turbidity, nephelometric

-v

"3
Ui

Full name

109
111
112
181
A08

ADS
AID
A20
A21
A22
A33
A34
A36
A3
A37
ASS
A39
Alit
C72
C74
113
H14
120
H21
H22
H23
H37
13*
H39
H41
HBO

COLIFRM
BETA
ALPHAHI
RADIUM
BARIUM
CADMIUM
CHROMUM
SILVER
ARSENIC
MERCURY
SELENUM
ENDRIN
METHLOR
TOXAEUE
a-BHC
b-BHC

I-BiCd-BHC
LEADGF
NITRATE
FLUORID
2,4-0
2,4,5TP
FBARIUM
FCADMIU
FCHROMI
FSILVER
FARSENI
FUERCUR
FSELENI
FLEAD
TURBID

UPN
pC I/L
pCI /L
pCI/lI
ppb
ppb
ppb
pp
pp
ppb
pp6

ppb6
ppb
ppb6
pp6

pp6

ppb6
ppb6
pp6

ppb
p6

pb

pb

pp6

tu

2.2
a
4
1
a
2

10
10
6

0.1
6

0.1
3
1

0.1
0.1
0.1
0.1

6
500
500
2
2
8
2

10
10
5

0.1
6
5

0.1

4 so*
0
0

0
5 see
0

1
5 *ee
4
6 ese
6 ass
6 esea
6 ass
6 *so

5 sea
6 ese
5 *45 **

3
5 e4e

6 esea
5 *so5 *4*

4
5 5**
1
6 *0.
4
6 9**
0

C1

C. r

o co
-

= 00
I 9

1
60
15
5

1000
10
60
so
60
2

10
0.2
100
5
4
4
4
4
50

45000
4000

100
10

1000
10
so
60
s0
2
10
50
1

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA xxx
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Table D2-5. Constituent List and Summary of Sampling Results
for the 2101-M Pond, May 1989. (sheet 2 of 7)

----------------------------- Constituent Liat=Water Quality Parameters -----------------------------

Constituent
Code Name Units

All
All
A19
CR3
C76
H24
H29
H31
HS7

SODIUM ppb
MANGESE ppb
IRON ppb
SULFATE ppb
CHLORID ppb
FSODIUM ppb
FMANGAN ppb
FIRON ppb
LPHENOL ppb

Detection Below Drinking Water Standards
Limit Samples Detection Standard Agency Exceeded

200
6

30
500
500
200

6
30
10

6 0
6 1
6 0
6 0
5 0
K 0

6

50
300

250000
260000

4
2
5 ese

EPAS
EPAS
EPAS
EPAS

S0 EPAS
300 EPAS

Full na"

Sodium
Manganese
Iron
Sulfate
Chloride
Sodium, filtered
Manganese, filtered
Iron, filtered
Phenol, low OL

---------- ------ Constituent Liat=Site Specific and Other Constituents -----------------------

Constituent
Coda Name Units

AOl
A03
A04
ACS
A12
A13
A14
A16
A18
A18
A60
C78
His
H19
H26
H28
H27
H28
H30
H32
H33
H36
H38
1168
1188
1187
1188
1187

BERYLUM
STRONUMJ
ZINC
CALCIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
POTASUM
MAGNES
PHOSPHA
FZINC
FCALCIU
FNICKEL
FCOPPER
FVANADI
FALUMIN
FPBTASS
FMAGNES
FBERYLL
FSTRONT
FANTIMO
ALKALIN
BROMIDE
NITRITE
FBORON
FCOBALT

ppb
ppb
ppb
ppb
ppb
pp6

ppb
ppb
pph
ppb
ppb6
ppb
pp t
ppb
ppb6
ppb6
pp6

ppb6
ppb
pp6

ppb6
ppb6
pp6
ppb
ppb6
ppb
ppb
ppb

Detection
Limit

B
20
5

50
10
10

B
100
150
100

60
1000

6
£0
10
10

6
150
100

60
B

20
100

20000
1000
1000

10
20

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

B
S
5
S

5 #ea
0
0
0
0
3
0
& eec
5 ac
0

4
0
3
4
0
5 so*

0

0
6 se
0
5 #e,
B eec

S ee

5000 EPAS

1300 EPAP

5000 EPAS

1300 EPAP

Full name

Beryllium
Strontium
Zinc
Calcium
Nickel
Copper
Vanadium
Antimony
Aluminum
Potassium
Magnesium
Phosphate
Zinc filtared
Calcium, filtered
Nickel, fil tered
Copper, filtered
Vanadium, fI Itered
Aluminum, filtered
Potassium, filtered
Magnsium, filtered
Beryllium, filtered
Strontium, filtered
Antimony, filtered
Total alkalinity, as CaCo3
Bromide
Nitrite
Boron, filtered
Cobalt, filtered

-v
-c
0
N

N)

U

-.o r
o
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Table D2-5. Constituent List and Summary of Sampling Results
for the 2101-M Pond, May 1989. (sheet 3 of 7)

-------------------------------- Constituent List=Site Specific and Other Constituents ---------------------------------

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full name

HBs FLITHIU pp6  10 6 6 csc Lithium, filtered
1189 FMOLY ppb 40 6 5 ee Molybdenum, filtered
H90 FSILICO ppb 50 5 0 Silicon. filtered
H91 FTIN ppb 30 6 5 ee Tin, filtered
H92 FTITAN pp6  80 £ 6 ee Titanium, filtered
H93 FZIRCON ppb 50 6 5 ee Zirconium, filtered
PO1 BORON ppb 10 5 0 Boron
P02 COBALT pp6  20 6 6 tee Cobalt
P03 LITHIUM ppb 10 5 5 eec Lithium
P04 MOLY -'ppb 40 5 5 ee Mol ybdenum
PO5 SILICON pp6  s0 6 0 S I con
P0a TIN ppb 30 5 eee . Tin
P07 TITAN ppb 80 5 5 ee . Titanium
P08 ZIRCON ppb s0 6 6 ee . Zirconium o

Cm
----------------------------------- Constituent LlstmWAC 173-303-9905 Constituents ------------------------------------

Constituent Detection Below Drinking Water Standard. 0 M
- Code Name , Units Limit Samples Detection Standard Agency Exceeded Full name 0

A81 TETRANE ppb 5 1 1 0ee 6 EPA Tetrachloromethane (Carbon Tetrachloride -
A82 BENZENE pp6  5 1 1 etc 6 EPA Benzene
A84 METHONE ppb 10 1 1 ee Methyl ethyl ketone
ASS TOLUENE pp 5 1 1 ee 2000 EPAP Toluene
A87 1,21-T pp 5 1 1 see 200 EPA 1,1,1-Trichloroethane
A8 1, 2-T b 5 1 1 ee . 1,1,2-Trichloroethane
A89 TRHENE ppb 6 1 1 e*e S EPA Trichloroethylone 1,l,2-Trichloroethene
A70 PERCENE pp6  5 1 1 ee . Perchloroethylene [Tetrachloroethene]
All OPXYLE ppb 5 1 1 ees 440 EPAP Xyiene-o,p
AO CHLFDRM ppb 5 1 1 ee 100 EPA Chloroform [Trichloromethane]
AS9 1,1-DIC pp6 5 1 1 ese . 1,1-Oichloroethane
AS0 1 2-DIC pp6 6 1 1 ees EPA 1,2-Dichloroethane
A91 TAANDCE ppb 5 1 1 ese 70 EPAP trans-1,2-Dichlorotthene
A93 METHYCH ppb 6 1 1 ees . Methylens chloride (Dichloromethane]
813 VINYIDE ppb 10 1 1 e*e 2 EPA Vinyl chloride
814 N-XYLE ppb 5 1 1 etc 440 EPAP Xylene-m
H16 2,4,5-T ppb 2 5 6 ee 2,4,6-T
H88 HEXONE pp6 10 1 1 e*e . Hexone (Methyl isobutyl ketone]
101 ACETONE ppb 10 1 1 ese . Acetone by VOA
128 TAF ppb 10 1 1 etc Tetrahydorfuran
L83 14DBEN ppb 6 1 1 eec 76 EPA 1,4-Dichlorobeanzene [p-Dichlorobcnzene]
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Table D2-5. Constituent List and Summary of Sampling Results
for the 2101-M Pond, May 1989. (sheet 4 of 7)

Indicates all samples were reported as below contractual detection limits
Indicates that Drinking Water Standards were exceeded
based on Maximum Contaminant Levels given In 40 CFR Part 141 (July.1987)
National Primary Drinking Water Regulations as amended by 52 FR 25890
based on National Interim Primary Drinking Water Regulations,
Appendix TV, EPA-570/9-16-003
based on proposed Maximum Contaminant Level Goals in 60 FR 48936
based on Secondary Maximum Contaminant Levels given In 40 CFR Pert 143
National Secondary Drinking Water Regulations
based on additional Secondary Maximum Contaminant Levels given In
WAC 248-54, Public Water Supplies

as.
xxx
EPA

EPAR

EPAP
EPAS

WDOE

-g

C
N

N
w

M
;a0
(D n

t0 1

-I

-
-
-
-
-
-
-
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Table D2-5. Constituent List and Summary of Sampling Results
for the 2101-M Pond, May 1989. (sheet 5 of 7)

Quadruplicat. Contamination Indicator PFramters

Dupi cat.
Collection samE 

Date num or

28UAY89

01JUN89

01 JUNa

28MAY89

1
2
3

1
2
3

1
2

2
3

COWNFLD
umho
1/70 0*

6560
549
549
549

CONOLAB
umho
./ 700 w

603
474
484
498

244
244
243
244

178
178
178
178

255
265
265
266

247
223
249
262

183
176
17'
201

298
282
294
293

PH-LAB PHFIELD

0.01/8.5. 0.1/8.5s

8.00
6.00
8.00
6.00

8.10
8.10
8.10
6.10

8.10
6.20
8.10
6.20

8.20
6.10
8.10
8.10

7.89
7.89
7.89
7.89

7.46
7.48
7.48
7.48

7.39
7.40
7.40
7.41

8.05
8.05
8.06
8.06

-u
C

Well
name

2-E19-1

2-EI8-2

2-E18-3

2-E1S-4

TOXLDL
ppb
10/.

#4
83
$3
03

16
14
12
13

TOC
ppb

2000/.

1500
1500
8300
1800

5400
5800
8600
1400

600
500
400
400

1 900900
#1000

8900

11

21
15

12
16

0 C
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Table D2-5. Constituent List and Summary of Sampling Results
for the 2101-M Pond, May 1989. (sheet 6 of 7)

Regular Monitoring Data

Weil
name

DupI icat
Collection sample

Date number

2-EiB-1 28MAY89
2-E18-2 01JUN89
2-E18-3 01JUN89

01JUN80
2-E18-4 , 28MAY89

Well Collection
na" Date

2-E18-1
2-E18-2,
2-EIB-3

2-E18-4

28MAY89
01JUNBO
01JUN89
014UN89
28MAY89

ALKALIN
ppb

20000/.

102,000
90,600
98,800

1 .
105,000

Duplicat FCALCIU
samce ppb
numbr 60/.

80,400
28,300
28,600

1 27,900
31,700

Duplicat IRON
Well Collection samp E ppb
name Date number 30/300.

2-EIB-1
2-El8-2.
2-Ei-3

2-E18-4

Well
name

2-E18-1
2-E18-2.
2-EiS-3

2-E18-4

28MAY89
01JUN89
01JUN89
21JAN9
28MAY89

548
124
284

1 294
121

Duplicat FPOTASS
Collection sample pp6

Date number 100/.

28MAY89
01JUN89
01JUN89
01JUN89
28MAY89

5,810
4,790
5,060
8,010
5,980

ALPHAIII
pCi/L
4/16

6.530
3.010
0.931
1.100
2.330

CALCIUM
ppb
50/.

58 000
27700
27 800
27,700
31,800

FIRON
ppb

30/300s

(30
(30
39
31
32

POTASUM
ppb

100/.

6,780
6,160
4 ,980
6,100
6,490

ARSENIC
ppb
5/60

(S
7

14
13
11

CHLORID
ppb

600/250000.

7 100
8,000
7,000
8,900
14,800

MAGtES
ppb
50/.

14,800
7,800
7,720
7,790
8,850

RADIUM
pCI/L

1/5

0.4710
*0.0416'5
0.2620
0.1380
*0.1470

FARSENI
pp6

5/60

(6
£
14
13
12

BARIUM
ppb

8/1000

28
81
63
63
67

FOARIUM
ppb

8/1000

26
6a
66
68
67

BETA
pCi/L
8/60

8.68
4.70
8.81
6.38
8.08

BORON
ppb
10/.

37
19
18
13
17

FBORON
ppb
10/.

34
23

(10
11
18

FCHROMI CHROMUM COPPER FCOPPER FLUORID

jpb ppb ppb ppb ppb
1/60 10/60 10/1300p 10/2300p 600/4000

<10
(10
(10
12

(10

FMAGNES
ppb
60/.

16,100
7,140
7,740
7,800
9,360

FSELENI
ppb
5/10

7
<6
(5
(5
<5

20
28
30
38
24

FMANGAN
ppb

6/608

(5
(6
(5
(5
8

SELENUM
ppb
6/10

8
(5
(6
(5
<5

<10
15

<10
(10

18

MANGESE
ppb

5/60.

12
9
7
7

(5

FSILICO
ppb
50/.

15,400
18,300
18,100
17,800
17,800

(10
(10
(10
(10
11

NICKEL
ppb
10/.

13
11
21
22
12

SILICON
ppb
50/.

15,000
19,800
17 ,800
18,100
18,300

600
700

(600
(600
(500

FNICKEL
ppb
10/.

(10
(10
12

(10
17

SODIUM
ppb

200/.

27,800
18 700

6,710
6 930
8,790

NITRATE
ppb

600/46000

12,000
800
600

ksoo
1,000

FSODIUM
ppb

200/.

28,500
17,400
6,980
6,890

14,400

>1

-u

0
r'3
b3
0

CD

0 00o00
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Table D2-5. Constituent List and Summary of Sampling Results
for the 2101-M Pond, May 1989. (sheet 7 of 7)

Duplicate FSTRONT STRONUM SULFATE TURBID FVANADI VANADUM ZINC FZINCWall Collection sample ppb ppb ppb ntu ppb ppb ppb ppb
name Date number 20/. 20/. 600/250000s 0.1/1 5/. 5/. 6/5000s 6/5000S

2-E18-1 28MAY89 259 267 151,000 19.5 14 8 30 12
28MAYRB 1 . . . 19.2

2-E18-2 01JUN89 147 181 44,000 0.9 26 27 10 <52-Ema-3 01JUN89 148 148 12,500 3.0 35 31 22 (S
01JUN89 1 143 149 12,800 . 34 29 9 (5

2-E18-4 28OAY89 171 173 35,400 1.4 28 27 a (6

The column headers consist of : Constituent Name
Analysis Units

Contractual Detection Limit/Drinking Water Standard(suffix)

> Suffix
none - based on Maximum Contaminant Levels given in 40 CFR Part 141 (July.1987)

National Primary Drinking Water Regulations as amended by 62 FR 25890 ;a Cr - based on National Interim Primary Drinking Water Regulations, M m
Appendix IV, EPA-570/9-78-003 

-. <p - based on proposed Maximum Contaminant Level Goals in 50 FR 48938 Co r-
a - based on Secondary Maximum Contaminant Levels given in 40 CFR Part 143 0 0n

(July, 1987) National Secondary Drinking Water Regulations Ow - based on additional Secondary Maximum Contaminant Levels given in
WAC 248-54, Public Water Supplies -

Data flags
C - Less than Contractual Detection Limit, reported as Limit
* - Less than Contractual Detection Limit, measured value reported
* - For radioactive constituents, reported value is less than 2-sigma error



Table D2-6. Constituent Lists and Summary of Sampling Results
for the 2101-M Pond, August 1989. (sheet 1 of 7)

----------------------- Constituent List=Contamination Indicator Parameters ---------------------------------

Constituent Detection Below Drinking Water Standard.
Code Name Units Limit Samples Detection Standard Agency Exceeded Full name

088 CONDLAB umho . 16 0 700 WD0E Specific conductance, laboratory
101 CONDFLD umho 1 18 0 700 WDOE S ecific conductance, field
199 PHFIELD 0.1 16 - 0 8.6 EPAS p field
207 PH-LAB 0.01 1i 0 8.6 EPAS p laboratory
C69 TOC ppb 2000 to 0 Ttal organic carbon
H42 IOXLDL ppb 10 16 0 Total organic halogens, low DL

---------------------------- Constituent List=Interim Primary Drinking Water Parameters -----------------------------

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full name

109 COLIFRM MPN 2.2 3 3 eec 2 EPA Collform bacteria
- 111 BETA pCi/L 8 6 0 60 EPA Gross beta 

112 ALPHAHI pCl/L 4 6 0 16 EPA Gross alpha, high DL ,r

o 181 RADIUM pCl/L 1 5 0 5 EPA Radium, total <-.
N A08 BARIUM ppb 8 5 0 1000 EPA Barium a N

A07 CADMIUM ppb 2 6 5 aee 10 EPA Cadmium
A08 CHROMUM ppb 10 6 0 60 EPA xxx Chromium 0 0
AID SILVER ppb 10 5 6 se 60 EPA Silver
A20 ARSENIC ppb 5 1 50 EPA Arsenic -
A21 MERCURY pp6  0.1 5 £ see 2 EPA Mercury
A22 SELENUM ppb 6 6 4 10 EPA Selenium
A33 ENDRIN pp6  0.1 4 4 ee 0.2 EPA Endrin
A34 ETHLOR ppb 3 4 4 eae 100 EPA Methoxychlor
ASS TOXAENE ppb 1 4 4 so* 6 EPA Toxaphone
A38 a-BHC ppb 0.1 4 4 eec 4 EPA Lindane, aipha-BHC
A37 b-BHC pp6  0.1 4 4 se 4 EPA Lindane, beta-BHC
A38 3-81C pp6 0.1 4 4 see 4 EPA Lindane, gamma-BHC
A39 d-BHC ppb 0.1 4 4 e*e 4 EPA Lindane, delt-BHC
A61 LEADOF ppb 6 6 5 ee 50 EPA Lead (graphite furnace)
C72 NITRATE ppb 500 6 2 46000 EPA Nitrate
C4 FLUDRID ppb 600 5 3 4000 EPA Fluorkde
H13 2,4-D ppb 2 4 4 ccc 100 EPA 2,4-D f2,4-Dichlorophenoxyacatic acid]
H14 2 4 BTP ppb 2 4 4 eec 10 EPA 2,4 5-f? silvex
H20 F&AAIUM pb a 6 0 1000 EPA Barium, filtered
H21 FCADMIU ppb 2 5 6 see 10 EPA Cadmium, filtered
H22 FCHROMI ppb 10 6 5 ees 50 EPA. Chromium filtered
H23 FSILVER ppb 10 6 6 **. 50 EPA Silver, fliltered
H37 FARSENI ppb 6 $ 1 60 EPA Arsenic, filtered
H38 FUERCUR ppb 0.1 5 6 eea 2 EPA Mercury, filtered
H39 FSELENI ppb 6 6 4 10 EPA Selenium filtered
H41 FLEAD ppb 6 6 6 ees 60 EPA Lead filtered
HB0 TURBID ntu 0.1 4 0 1 EPA xxx Turbidity, nephelometric
P19 COLIMF lOOmL 1 1 0 1 EPA Collform (Membrane Filter)
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Table D2-6. Constituent Lists and Summary of Sampling Results
for the 2101-M Pond, August 1989. (sheet 2 of 7)

Quadruplicate Contamination Indicator Parameters

Duplicate
Collection SAME

Date numb r

08AUG89

11AUG89

08AUG89

08AUG89

1
2
3

1
2
3

1
2
3

1
2
3

CONDFLO
umho
1/70w

884
687
s88
s87

288
285
286
288

1568
168
158
167

171
171
171
171

CONDLA1
umho
./700w

533
$32
534
$53

288
284
288
288

232
233
232
234

253
264
254
261

PH-LAB PHFIELD

0.01/8.65 0.1/8.5

8.00
8.00
8.00
8.00

7.90
8.00
8.00
8.00

8.10
8.10
8.10
8.20

8.00
8.10
8.00
8.10

7.89
7.89
7.88
7.88

8.01
8.00
8.00
8.00

8.20
8.20
8.20
8.20

8.09
8.08
8.08
8.09

Regular Monitoring Data

Duplicate ALKALIN
Collection sample ppb

Data number 20000/.

08AUG89
11AUG89
08AU4089
08AUG89
08AUG89 1

108,000
90,000
98,000

106,000

Duplicate BORON
Collection sample ppb

Date number 10/.

08AUG89
11AUG89
08AUG89
08AUG89
08AUG89

38
19
13
1
161

ALPHAHI
pCi/L
4/15

5.630
2.200

00.848
1.880
3.490

FBORON
ppl
10/.

42
29
20
14
19

ARSENIC

ppb

(5
8

11
10
10

FARSENI
ppb
5/60

<6

11
10
9

FCALCIU
ppb50/.

69, S0
32,300
299900
35,000
34,900

BARIUM
ppb

6/1000
25
568
64
$9
67 1

CALCIUM
Eppbo0/.

57,000
27,100
27,100
32,300
32,000

FPARIUM
ppb

8/1000

34
73
81
84
66

CHLORID
ppb

500/250000.

8,000
7,000
6,800
7,000
7,000

-o

0,

Well

n am&
2-Ele-I

2-E18-2

2-Ela-3

2-E18-4

TOXLOL
ppb
10/.

13
84
14
12

13
13
12
13

TOC
ppb

2000/.

1300
1400

300
300

700
5600
5800

5600
5800
5700
3800

500
5400

1400

is
7
3

*8

10
is
14

Weli
name

2-EIl-1 i
2-E18-2/
2-EIB-3v
2-E18-4

Well
name

2-E18-1
2-EIB-2 /
2-EIB-3
2-E18-4

-
C

fl) m

0 0

ow0I

FBERYLL
ppb
5/.

<5
<6
<6
5

<5

CHROMUM
ppb

10/60

100
18
9$
85
80(a)

BETA
pCi/L
8/50

7.48
9.44

10.80
3.37
8.84

COLIMF
IOMn
1/1

1



91 i t 3 ~/ 9

Table D2-6. Constituent Lists and Summary of Sampling Results
for the 2101-M Pond, August 1989. (sheet 3 of 7)

--- -------------------- Constituent List=Sit. Specific and Other Constituents ---------------------------------

Constituent
Code Name Units

HI9
HER)
H91
1192
H93
Pal
P02
P03
P04
POE;
Pas
P07
Poe

FMOLY
FSILICO
FTIN
FlITAN
FZIRCOI4
BORON
COBALT
LITHIUM
UGLY
SILICON
TIN
TITAN
ZIRCON

ppb
ppb
pp 6

ppb
ppb6

ppb
ppb
ppb
ppb
ppb
ppb
ppb
pp6

Constituent
Code Name Units

ASl
A82
A84
A8
A67
A8S
A59
A70
All
AID
AS
A90
A91
A93
813
B14
Coo
Hit;
Hi82
H8s
101
128
L83

TETRANE
BENZENE
METHONE
TOLUENE
1,1,-T
1 1 2-T
7AIIENE
PERCENE
DPXYLE
CHLFORM
1,1-DIC
1,2-DIC
TRANDCE
METHYCH
VINYIDE
M-XYLE
AWMONIU
2,4 5-T
LHY6RAZ
HEX ONE
ACETONE
TAP
14DEN

ppb
pp 6

ppb
pp6

pp6

pp 6

pp6

pp 6

pp 6

pb

b

pp 6

pp 6

ppb
ppb
ppb
ppb
p 6
ppb
ppb
ppb
ppb
pp6

pp6

Detection
Limit

40
60
30
80
60
10
20
10
40
60
30
80
60

Detection
Limit

5
6

10
6
5
6
6
6
6
6
6
6
6
6
10
6

so
2
30
10
in
10
6

Below Orlaking Water Standards
Samples Detection Standard Agency Exceeded Full name

6 ee* . Molybdenum, filtered
0 Silicon filtered
6 ee. Tin, filtered
6 *. Titanium, filtered
5 ee. Zirconium, filtered
0 Boron
6 es* Cobalt
6 ees Lithium
6 ee .Molybdenum
0 .S I Icon
6 eee Tin
6 see Titanium
6 se Zirconium

Constituent List=WAC 173-303-9906 Constituents ------------------------------------

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

s1 eee EPA
1 iee 6 EPA
1 1 eec -
1 1 *so 2000 EPAP
1 1 eec 200 EPA
1 1 eec -

0 iee i EPA

1 1 ee 440 EPAP
1 ee i00 EPA

1 ee. -
1 iea EPA
1 1 eec 70 EPAP
1 1 ese.

1 eee 2 EPA
1 1 e0e 440 EPAP
1 i es -
4 4 00-
1 1 ccc .
1 1 etc .
1 1 ee.
1 1 ese.
I ieee 7 EPA

Full name

Tetrachloromethane [Carbon Tetrachloride
Benzene
Methyl ethyl ketone
Toluene
1,1 ,I-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene [1,1,2-Trichlorocthene
Perchloroethylene [Tetrchloroethenel
XKIen*-*,p
C loroform [Trichloromethane]
1,1-Dichloroethane
1,2-Dichloroethane
trans-1,2-Dichloroethene
Methylene chloride [Dichloromethanol
Vinyl chloride
Xylene-M
Ammonlym Ion
2,4,6-T
Hydrazine, low DL
Hexone [Methyl isobutyl ketone]
Acetone by VDA
Tetrahydrofuran
1,4-Dichlorobanzene [p-Dichlorobenzene]

m P1C.o rn

= cn
= C

I- ;

- indicates all saspLes were reported as belos contractual detection limits
xxx - Indicates that Drinking Uater stanarda were xceedod
EPA - based on Kaxim. Contaminant Levels in 40 CFR Part 141, National Primary Drinking Mater Regulations
EPAR - based on National Interim Priaery Drinking Uater Eeguations, Appendix IV, EPA-570/9-76-003
EPAP - based on proposed Maximau Contaminant Level Coals in 50 Is 46936
EPAS - based On Secndary Maximum Contaminant Levels in 40 CIS Part 143, National Secondary Drinking Uater Regulations
DOE - based on Derived Concentration Guides in draft OE Or&er 5400.xx

-u
-v
a

U,



Table D2-6. Constituent Lists and Summary of Sampling Results
for the 2101-M Pond, August 1989. (Sheet 4 of 7)

-------------------------------------- Constituent List=Water Quality Parameters ------------------------------------

Constituent
Code Name Units

All
All
A19
C73
C7
H24
U29
1131
HE7

SODIUM
MANGESE
IRON
SULFATE
CILLORID
FSODIUM
FMANGAN
FIRON
LPHENOL

ppb
ppb
ppb
pph
ppb
ppb
pph
ppb
ppb

Detection
Limit

200
6

30
500
500
200

6
30
10

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

0
0
0
0
0
a
4
3
4 ese

60
300

250000
260000

EPAS
EPAS
EPAS
EPAS

,xxx

50 EPAS
. EPAS

Full name

Sodium
Manganese
Iron
Sulfate
Chloride
Sodium, filtered
Manganese, filtered
Iron, filtered
Phenol, low DL

------------------------------- Constituent List=Site Specific and Other Constituents ------------------------------

Constituent
Code Name Units

108
AOl
A03
A04
A06
A12
A13
A14
AIS
Ala
A18
AG0
Ca
118
HIS

19
H25
H28
H27
H28
H30
132
H33

35
H36
H160
H88
H87
H188
H87
Ha8

TRITIUM
BERYLUM
STRONUM
ZINC
CALCIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUUNUM
POTASUM
MAGNES
PHOSPHA
TC
FZINC
PCALCIU
FNICKEL
FCOPPER
FVANADI
FALUMIN
FPOTASS
FMAONES
FBERYLL
FSTRONT
FANTIMO
ALKALIN
BROMIDE
NITRITE
FBORON
FCOBALT
FLITHIU

pCi/L
ppb
ppb
ppb
ppb
ppb
pp6

pp 6

pp6

pp 6

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
pp
ppb
pp
pp
ppb
ppb
P6

ppb
ppb
ppb
ppb
ppb

pp6

Detection
Limit

500
5

10
B

60
10
10
$

100
10
100

50
1000
1000

6
.50

10
10

6
150
100

50
B

10
100

20000
1000
1000

10
20
10

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

0

0

a

a
a
0
5 004

a0

B ese
5 ese

a
4

B cc

4
0
4 en
0
a

0
4 *cc4 0*
5 eec
B cc
0
4 cc
* ese

20000 EPA

6000 EPAS

1300 EPAP

5000 EPAS

1300 EPAP

Full name

Tritium (H-3)
Beryllium
Strontium
Zinc
Calcium
Nickel
Copper
Vanadium
Antimony
Aluminum
Potassium
Magnesium
Phosphate
Total carbon
Zinc filtered
Calcium, filtered
Nickel, filtered
Copper, filtered
Vanadium, filtered
Aluminum, filtered
Potassium, filtered
Magnesium, filtered
Beryllium, filtered
Strontium, filtered
Antimony, filtered
Total alkalinity, as
Bromide
Nitrite
Boron, filtered
Cobalt, filtered
Lithium, filtered

;a Co) m

-

o 0
I

CaCO3 (Method B)

-u

0

(0
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Table D2-6. Constituent Lists and Summary of Sampling Results
for the 2101-M Pond, August 1989. (sheet 5 of 7)

Duplicate FCOPPER
Collection same ppb

Date num or 10/1 300p

08AUG89
11AUG89
08AUG89
08AUG89
08AUG89

(10
(10
(10
11

-<10

Duplicate NICHEL
Collection sample ppb

Date number 10/.

.,0BAUGS9
11AUG89
08AUG89
08AUG89
08AUG89

44
18
49
as

1 41

wea II
name

2-E18-1
2-El8-2
2-E18-3
2-E18-4

Well
name

2-E18-1'v
2-E18-2.
2-E18-3
2-E18-4

Well
name

2-El 8-1
2-E18-2.
2-E18-3
2-E18-4.

We II
name

2-El8-1
2-E18-2/
2-E18-3
2-E18-4'

08AUG89
11AUG89
08AUG89
08AUG89
.08AUG89

FSILICO
ppb
50/.

17,300
22,800
19,300
20,200

1 20,300

Duplicate
Collection sample

Date number

08AUG89
11AUG89
08AUG89
08AUG89
08AUG89 1

FLUORID
ppb

500/4000

IRON
ppb

30/300.

G0 531
700 168

(600 674
(500 412
(500 46 )

FNICKEL NJTRATE
ppb pp6
10/. 500/46000

(10 12,600
<10 800
(10 (600

11 (500
(10 570

SILICON
ppb
s0/.

14,900
18,900
17,00
19,100
18,800

TRITIUM
pCi/L

800/20000

.- 1

.36
e-67
e-48

SODIUM
ppb

200/.

28,100
17,600
6,840
6,130
6,900

TURBID
0tu

0.1/1

3.0
2.7
2.2
2.1

FIRON
ppb

30/.*

(30
(30
(30
31
32

FPOTASS
ppb

10 /.

a,210
6,770
6,100
6,670
6,480

FSODIUM
ppb

200/.

30,500
20,800
6,800
6,260
8,180

FVANADI
ppb
6/.

14
26
34
32
32

MAGNES
ppb
50/.

13,700
7,330
7,400
B,680
8,470

POTASUM
ppb

100/.

6,340
4,920
6,020
,650

6,480

FSTRONT
ppb
I /.

283
184
158
183
181

VANADUM

ppb

12
24
30
29
29

FMAGNES
ppb
50/.

16,200
8,870
8,000
9,080
8,970

RADIUM
pCi/L
1/5

0.312
0.767
0.239
0.370
.0.121

STRONUM
ppb
10/.

231
147
141
169
186

FMANGAN
ppb

66s

(6

(6
(6
(5

PSELENI

5/10

7
(5
(5
(5
(5

SULFATE
ppb

600/250000&

153,000
46,000
13,900
14,900
14,800

ZINC
ppb

6/5000.

22
18
24
12
12

FZINC
ppb

6/6000S

19
11
8
18
14

The column headers consist of . Constituent Name
Analysis Units

Contractual Detection Limit/Drinking Water Standard(suffix)
Suffix
none - based on Maximum Contaminant Level, in 40 CFR Part 141, National Primary Drinking Water Regulations

r - based on National Interim Primary Drinking Water Regulations, Appendix IV, EPA-570/9-78-003
p - based on proposed Maximum Contaminant Level Coals In 50 FR 48936
a - based on Secondary Maximum Contaminant Levels In 40 CFR Part 143, National Secondary Drinking Water
d - based on Derived Concentration Guides in draft DOE Order 5400.xx
m - based on additional Secondary Maximum Contaminant Levels in AC 245-54, PubLic inter Supplies

.Data.fIags
( - Less than Contractual Detection Limit, reported as Limit -

9 - Less than Contractual Detection Limit, measured value reported
e - For radioactive constituents, reported valu, is less thin 2-signa error

Regulations

U,

0,

Dupi ica
Collection sample

Date number

MANGESE
ppb

6/603

12
(S
12
10
12

SELENUM
ppb
6/10

7
(5
(6
<S
(6

TC
ppb

1000/.

24,200

a

o 00
-c

1) 1 1
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Table D2-6. Constituent Lists and Summary of Sampling Results
for the 2101-M Pond, August 1989. (sheet 6 of 7)

Constituent
Code, Name, Units(b)

Conductivity, field
pmho/cm

pH, field

Standard
n df tc Average Deviation

4 3 11.984 528.4

4 3 15.145 7.804

39.1

0.657

Critical Mean

1,052.9

[3.316,18.923]

Total Organic Carbon,
ppb

Total Organic
Halogens, ppb

4 3 11.984 387.6 156.2

4 3 11.984 3.59 0.99

2,480.5

16.8

(a) Background data collected between August 1988 and June 1989.
(b) The following abbreviations are used in this table:

df - Degrees of freedom (n-1).
n - Number of background replicate averages.

ppb - Parts per billion.
tc - Bonferroni critical t-value for appropriate df and 16 comparisons

(4 parameters * 4 wells).
pnho/cm - Micromho per centimeter

-c-u
0
I')

CA)
-4

C1
a, C)

0 OD
00

oIc
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Table D2-6. Constituent Lists and Summary of Sampling Results
for the 2101-M Pond, August 1989. (sheet 7 of 7)

Constituent
Code Name Unite

088 CONDLAB umho

191 COMFLD umo

199 PHFIEWD

207 PH-LAB

Wei I
Name

2-EIB-1
2-E18-2
2-EIG-3
2-E18-4

2-E18-1
2-E18-2
2-EIS-3
2-E18-4

2-Ei-1
2-E18-2
2-E29-11
2-E18-4

2-El8-1
2-E18-2
2-EI-3
2-E18-4

C89 TOC ppb 2-E18-1
2-E18-2
2-E18-3
2-E18-4

H42_TOXLDL ppb 2-E1B-1
2-E18-2
2-E18-3
2-E1B-4

Sample
Date

08AUGS9
11AUG89
08AUG89
08AUG89

08AUG89
11AUG80
08AUG89
08AUG89

08AUGi9
11AUG89
08AUG89
08AUG89

08AUG89
11AUG89
08AUG89
05AUG89

08AUG89
11AUG89
08AUG89
08AUG89

08AUG89
11AUG89
08AUG89
08AUG89

Reps

4
4
4
4

Replicate Standard
Average Deviation

634
286
233
263

667
288
166
171

4
4
4
4

7.89
8.00
8.20
8.09

8.00
7.98
8.13
8.06

326
676
600
460

3.25
10.80
8.60
0.76

1.3
2.1
1.0
1.4

1.7
1.4
0.6
0.0

0.01
0.01
0.00
0.01

0.00
0.05
0.06
0.06

60.1
222.0

81.8
67.7

0.96
3.£6
2.38
4.11

Coefficient
Minimum Maximum of Variation

632
284
232
261

684
286
IS.
171

7.88
8.00
8.20
8.08

8.0
7.9
8.1
8.0

300
300
500
400

2
6
3
6

636
288
234
264

s68
288
167
171

7.89
8.01
8.20
8.09

8.0
8.0
8.2
8.1

400
800
700
S00

4
13

a
14

0.2
0.7
0.4
0.6

0.3
0.6
0.3
0.0

0.1
0.1
0.0
0.1

0.0
0.
0.8
0.7

16.4
38.6
13.8
12.8

29.5
36.9
36.6
47.0

-u
-c

0
N

"3

;;D
C

t-

CD

r-lC)

0 oM
S00
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Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet I of 16)

--------------- Constituent List= Contamination Indicator Parameters --------------------------------------

Constituent
Code Name Units

08 CONDLAB UMHO
191 CONDFLD UMH0'
190 PHFIELD
2107 PH-LAB
COB TOC PPB
N42 TOXLDL PEGS

Detection
Lilit

1
.108

.0100
2000

is

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded Full Name

12
17
17
12
17
17

17 s*
10

700 WDOE
700 WDOE

8.5-G.6 EPAS
8.8-8.6 EPAS

Conductivity, Laboratory
Sp cific conductance
PA, Field Measurement
pH Laboratory Measurement
Total organic carbon
Total Organic Halogen, Low Dot. Level

------------ Constituent List= Interim Primary Drinking Water Parameters -----------------------------------

Constituent
Code Name Unite

109 COLIFRM lPN
111 BETA PCI/L
112 ALPHAHI PCI/L
181 RADIUM PCI/L
A08 BARIUM PPS
A07 CADMIUM PPB
ASS CIROMUM PPM
All SILVER PP
A20 ARSENIC PPB
A21 MERCURY PP
A22 SELENUM PPB
A33 ENDRIN PPB
A34 METHLOR PPB
A36 TOXAENE PP
A38 a-BHC PPB
A37 b-BHC PPG
A38 g-BHC PPB
A39 d-BHC PPB
Al1 LEADOF PP
C72 NITRATE PPB
CR4 FLUORID PPB
H13 2,4-D - PPB
H14 2 4 STP PPB
H28 FAARIUM PPS
H21 FCADMIU PPB
H22 FCHROMI PP
U23 FSILVER PPB
H37 FARSENI PPB

Detection
Lialt

2.20
a
4
1

2
10
18IS

5
.108

.100
3
1

.100

.100

.188

.16
5

G88
600

2
2
a
2

1
1S
S

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

1 ee

2

6 so
2

6

6 *so
5 see

5 5**

1
6 *so
4

5 5**
S ee
5 5*5
5 gee
5 ene

5 50*

1

5 ges
S eco
5 eseg
6 *so5 an
2

I EPA
58 EPA
16 EPA
5 EPA

1000 EPA
10 EPA
65 EPA
58 EPA
58 EPA
2 EPA

18 EPA
.200 EPA
188 EPA

5 EPA
4 EPA
4 EPA
4 EPA
4 EPA

58 EPA
45000 EPA
400 EPA

108 EPA
10 EPA

100 EPA
18 EPA
60 EPA
56 EPA
58 EPA

Fuli Name

Coliform bacteria
cross bets
Alpha, High Detection Level
Radium
Barium
Cadmium

xxx Chromium
Silver
Arsenic
Merc u ry
Selenlum
Endrin
Methoxychior
To aphone
Alpha-BHC
Beta-BHC
camma-BHC
Delta-BHC
Lead (graphite furnace)
Nitrate
Fluoride
2,4-0
2,4 6-TP alvex
Barium, filtered
Cadmium, filtered
Chromium filtered
Silver, Jiltered
Arsenic, filtered

-v

-v

C

WI
(D M

o r-

4"02I-ho

N
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Table D2-7. Constituent List and Summary
for the 2101-M Pond, November 1989.

of Sampling Results
(sheet 2 of 16)

------------ Constituent List= Interim Primary Drinking Water Parameters --------------------------

Constituent
Code Name Units

H38
H39
H41
1184
P19

FUERCUR
FSELENI
FLEAD
TURBID
COLIFP

Ppe
PPB
Ppm
NTU
PpB

Detection Below Drinking Water Standard.
Limit Samples Detection Standard Agency Exceeded Full Name

.100 6
6 6
6 6

.180 4
1 2

6 ese
4
Ssee
I
2 eec

2 EPA
10 EPA
60 EPA
1 EPA
1 EPA

Mercury, filtered
Selenium filtered
Lead filtered

xxx Turbidity
Colliorm (Membrane Filter)

-------------------- Constituent List= Water Quality Parameters -----------------------------------

Constituent
Code Name Unier

Detection
Limit

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

6 a
5 2
S
5
4
4
5

a
6 eso*
S eI
I

5 6 eee
6 4

go EPAS
300 EPAS

250000 EPAS
250000 EPAS

50 EPAS
300 EPAS

Sodium
Manganese

xxx Iron
Phenol
Sulfate
Chloride
Sodium, filtered
Manganese, filtered
Iron, fltered

-------------- Constituent Lista Site Specific and Other Constituents -----------------------------

Constituent
Code Hame Units

010
024
034
10
102
104
106
18
121
Al
A03
A04
AGS
A12
Al)
A14
AlE
A18

CO-60
CS-137
RU-10
PU39-40
PU-23S
U
AM-241
TRITIUM
SR 90
BERYLUM
STRONUM
ZINC
CALCIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM

Detection
Limit

PCI L
PCI /L
PCI/L
PCI/L
PCI/L
PCI L
PCI L
PCI L
PCI/L
Ppm
Ppm
PPB
Ppm
PPB
PPM
Pps
PPs
PPB

22.6
20

172.5
17
17

.500

.100
600

a
5

10
6

60
10
10
5

108
160

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

10
200

38
1.20
1.80

80
30

20000
a

1 cc.
1 aee
1 ese
1 see
1 ese
I

1 ese
I ese
6 ese

* cc
* eec
4

EPAR
EPAR
EPAR
DOE
DOE
DOE
DOE
EPA
EPA

6000 EPAS

1300 EPAP

Full Name

Cobalt-do
Ceslum-137
Ruthenium-108
Plutonium-239/40
Plutonlum-23B
Uranium
Americium-241
Tritium
Strontium-So
Beryllium
Strontium
Zinc
Calcium
Nickel
Copper
Vanadium
Antimony
Aluminum

7 ' 5

-c
-o
0
"3

0

All
Al?
A19
CS7
C73
C7
H24
H29
HI 1

SODIUM
MANGESE
IRON
PHENOL
SULFATE
CHLORID
FSaDIUM
FMANGAN
FIRON

PPB
pPB
PPB
PPe
PPB
Pps
Pps
PPB
PP13

200
5
3,
1

600
500
200

6
30

FulI Name

0 0i2

= C-I.4
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Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 3 of 16)

-------------- Constituent Lista Site Specific and Other Constituents ----------------------

-Constituent
Code Name Units

Detection
Limit

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded Fuli Name

POTASUM PPB
MACNES. ,PPB
PHOSPHA PPB
TC PPB
IOS
FZINC PPB
FCALCIU PPB
FNICKEL PPO
FCOPPER PPS
FVANADI PPB
FALUMIN PP8
FPOTASS PPO
FMAGNES PPB
FBERYLL PPSB
FSTRONT PPB
FANTIMO PPS
ALKALIN
BROMIDE PPS
NITRITE PPS
FBORON PPB
FCOBALT PPB
PLITHIU PPS
FMLY PPB
PSILIC PPB
FTIN PPB
FTITAN PPB
FZIRCON PPO
BORON PPB
COBALT PPB
LITHIUM PP1'
MOLY PPS
SILICON PPB
TIN PPS
TITAN PPB
ZIRCON PPS
ENDSFAN PPB
PHORATE PP1o

100
50

1008
1000
50081

5
50
10
10
6

150
100

50
6
10

100
20000

1000
1000

10
20
10
40
50
30
80
60
10
20
1
40
50
30
80
s0

.500
2

4 saw
0

4

a5 ea4
6 4se
0

4 *s

Sa
5 .9

as

6 se
0
4 e..
4 see

00

000sea

5 44

as5 esa
6 ee5 94
5 444

5 ese

500008 EPAS
6000 EPAS

1300 EPAP

Potassium
Magnesium
Phosphate
Total carbon
Total dissolved solids
Zinc filtered
Calcium, flitered
Nickel, filtered
Copper, filtered
Vanadium, flItered
Aluminum, filtered
Potassium, filtered
Magnesium, filtered
Beryllium, filtered
Strontium, filtered
Antimony, fl tered
Alkalln ty
Bromide
Nitrite
Boron, filtered
Cobalt, filtered
Lithium, filtered
Molybdenum, filtered

Sil~confiltered
Tin, fIltered
Titanium, filtered
Zirconium, filtered
Boron
Cobalt
Lithium
Molybdenum
S I Icon
Tin
Titanium
Zirconium
Endosulfan
PHORATE

-u

C

A18
ASO
C7a
HIS
H17
HIS
HIS
H26
H28
H27
H28
H30
H32
H33
H35
H38
H58
1188
H87
1188
H187
H88
H89
H90
H91
H92
1193
Pa1
P02
P03
P04
PBS
pea
P07
Poe
P12
P13

Din E

C- #

o 00

-s
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Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 4 of 16)

------------------ Constituent List= WAC 173-363-9906 Constituents ----------------------------------

Constituent Detection Below Drinking Water Standard.
Code Name Unite Limit Samples Detection Standard Agency Exceeded Full Nam

A23 THALIUM PP8 6 6 6 ... . Thallium
A24 IHIGURA PPB 205 6 6 e# . Thiourea
A26 ACETREA PPM 200 5 6 ts . 1-ecetyl-2-thioursa
A28 CHLOREA PPB 200 5 0se . 1-(o-chlorophenyl) thiourea
A27 DIETROL PPB 200 6 6 eo . Diethylatil bsterol
A28 EThYREA PPB 200 6 6 s. . Ethylenethioures
A29 NAPHREA PPM 200 6 6 *at . 1-naphthyl-2-thlourea
A32 PHENREA PPB 500 6 6 s. N-phonylthioursa
A40 DDD PPB .100 6 6 o.. DDS
A41 DDE PP5 .100 6 5 se . DDE
A42 DDT PPB .100 6 6 .se . DDT
A43 HEPTLDR PPM .130 6 6 ess a EPAP Heptachior

2 A44 HEPTIDE PPB .108 6 ase EPAP Hoptchlor epoxide
,v A46 KEPONE PPB 1 6 6 .s. . Kepone

A46 DIELRIN PPM .108 5 6 et Disldrin ;a C)
SA47 ALDRIN PPM .100 6 5 too . Aldrin n) r

A48 CHLOARE PPB 1 6 6 se 0 EPAP Chiordans .. 3
A49 ENDOl PPM .100 5 6 tso . Endosulfan I t r-
A62 END02 PPB .100 6 6 EPA Endosultan It
A64 AR116 PPB 1 6 6 s. 0 EPAP Arochlor 1018 0 CD
A66 AR1221 PPB 1 5 6 ese 0 EPAP Arochlor 1221
ASS AR1232 PPM 1 6 6 ts 0 EPAP Arochlor 1232
A67 AR1242 PPM 1 6 5 sc 0 EPAP Arochlor 1242
ASS AR1248 PPS 1 6 6 cs 0 EPAP Arochlor 1248
A69 AR1264 PPM 1 6 6 e.. 8 EPAP Arochlor 1264
AGS AR1285 PPB 1 5 6 cc. 0 EPAP Arochlor 1280
AOl TETRANE PPM 6 6 5 es. 5 EPA Carbon Tetrachloride by GC/MS
A82 BENZENE PPM 6 6 6 *so 6 EPA Benzene
AS3 DIOXAME PPB s00 6 6 0se . Dioxane
A64 METHONE PPB 10 6 6 ee Methyl ethyl ketone
A66 PYRIDIN PPM 500 6 5 ee . Pyridine
A8 TOLUENE PPM 6 6 6 so. 2000 EPAP Toluene
A87 1,2,1-T PPB 6 6 6 too 200 EPA IlI1-trichloroethane
ASO 11 I2-T PPB 5 5 se . 1 ,12-trichloroothane
A69 TAIIENE PPB 6 6 6 se S EPA Trlchloroethylene
A7 PERCENE PPS 6 6 6 eae Tetrachloroethylene
All DPXYLE PPB 6 5 5 se 440 EPAP Xylene-o,p
A72 ACROLIN PP3 16 6 6 s.. . Acrolein
A73 ACRYILE PPO 18 6 6 *se . Acrylonitrile
A74 BISIHER PPM 5 5 5 ese . Bla(chloromethyl) ether
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Table D2-7. Constituent List and Summary
for the 2101-M Pond, November 1989.

of Sampling
(sheet 5 of

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------

Constituent
Code Name Unit.

A75 BROMNE PPS
A78 METHBRD-PPB
All CARBIDE PPM
All CHLBENZ PPB
A79 CHLTHER PPB
AS CHLFORM PPB
ASI LETHCHL PPB
A82 CHUTHER PP8
AS3 CROTONA PPS
A84 DIBRCHL PS
ABS DIBRETH PPS
ASS DIBRUET PPS
A87 DIBUTEN PPB
ASB DICDIFU PPS
ASO 1,1-DIC PP8
AS@ I 2-DIC PPS
AS1 TAANDCE PPB
A92 DICETHY PPB
A93 METHYCH PPB
A94 DICPANE PPM
ASS DICPENE PPS
A98 NNDIEHY PPB
A97 1,1-DIM PP13
ASS I 2-DIM PPS
801 ZADOMET PPS
802 METHACR PPM
B03 METHTHI PPB
804 PENTACH PPM
806 li12-tc PPB
808 1122-tc PPM
808 BROMORM PPB
B09 TRCMEOL PPM3
010 TRCMFLM PPM
B12 123-trp PPS
B13 VINYIDE PPB
814 M-XYLE PPM
B19 ACETILE PPB
828 ACETOPH PPM
B21 WARFRIN PPB
822 ACEFENE PPM
823 AMINDYL PPM
024 AMIISOX PPB
826 AMITROL PPB
B28 ANILINE PPB

Detection
Limit

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded

esee

400

0..

etc
ese

eec
e.e

e.e
ee
eec

esee

e.+

ese

#**
as

044

ese
CC.
"Ce
Ccc
.4.

C..
Ccc

e.e

e.*

4B EPAP

100 EPA

8 EPAP

5
78
7

8

EPA
EPAP
EPA

EPAP

100 EPA

2 EPA
445 EPAP

Full Name

Mromoacetone
Methyl bromide
Carbon disulfide
Chlorobenzene
2-chloroethyl vinyl ether
Chloroform
Methyl chloride
Chloromethyl mthyl other
Cratonsidehyde
I,2-dibromo-3-chloropropano
I 2-dibromoothane
Dibromomethane
I 4-dichloro-2-butene
Dichlorodifluoromethane
1,1-dichloroethane
1,2-dichloroethane
Trans-1,2-dichloroethene
1,1-dichioroothylone
Mothylono Chloride
1,2-dichlropropane
1,3-dichloropropene
N,N-diethy lhdrazinoe
1,1-dimoth ylydrazine
1 2-dimethy hydrazine
Idomothane
MethacrylonitrilI
Methanothiol
PentachIoroethane
1,1,1,2-tetrachlorothane
1,1,2 2-tetrachlorothane
Broolorc
Trichloromethanethiol
Trichlomonofluoromethane
1 2.3-trichloropropane
Vinyl chloride
Xylene-M
Acetonitril
Acetophenone
Warfarin
2 -acetylaminotluorene
4-aminobypheny I
6-(aminomethyl)-3-iaoxazoloI
Amitrole
Aniline

7

Results
16)

-
w

M
;0 CD
M M

-

o Ow= co
-4i
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Table D2-7. Constituent List and Summary
for the 2101-M Pond, November 1989.

7 9

of Sampling Results
(sheet 6 of 16)

------------------ Constituent List= WAC 173-303-9906 Constituents -------------------------------

Constituent
Code Name Units

Detection
Limit

Below Drinking Water Standards
Samples Detection Standard Agency Exceeded Full Name

A76
AM?
A77
A18
A79
ASS
A81
A02
A63
AB4
AS
ASS
AB7
ABS
ASS
ASS
AOl
AS2
A93
A94
A95
ASS
A97
ASS
801
B02
BGs
84
806
Bg
a

age
Big
812
B13
B14
B1
828
821
822
B23
824
826
828

-c
-v

60 EPAP

10 EPA

0 EPAP

BROMONE
METHBRO
CARBIDE
CHLBENZ
CHLTHER
CHLFORU
METHCHL
CHMTHER
C TONA
D ORCHL
DIBRETH
DIBRET
DIBUTEN
DICDIFM
lel-DIC
1 2-DIC
TAANDCE
DICETHY
METHYCH
DICPANE
DICPENE
NNDIEHY
1,1-DIM
1 2-DIM
10OUET
METHACR
METHIHI
PENTACH
1112-tc
1122-to
BROMORM
TRC MEGL
TRC FLM
123-trp
VINYIDE
M-XYLE
ACETILE
ACETOPH
WARERIN
ACEFENE
AMINDYL
AMIISOX
AMITROL
ANILINE

FPS
PPS
PPB
PPs
FPO
PPM
PPBM
Pps
Ppe
PPB
PPM
PPM
PPs
PPB
PPO
PPB
PPB
PPSFPOB
PPB
PPB
PPB
PPB
Faps
raps
PPB

PPS
PPB
PPBFps
PPBPPB
PPB
PPB
PPB
PPB
PPB
PPG1
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Bromoacetone
Methyl bromide
Carbon disulfide
Chlorobanzene
2-chloroethyl vinyl other
Chloroform
Methyl chloride
Chloromethyl methyl other
Crotonaldohyde
1 2-dibromo-3-ch loropropane
1 2-dlbromoothsne
D bromomothane
I 4-dichloro-2-buteno
Dichlorodifluoromethane
1,l-dichloroethane
1,2-dichloroethane
Trans-1 2-dichloroethene
1,1-dichloroothylons
Mothylen* Chloride
1,2-dichloropropane
1,3-dichloropropene
N,N-diethy hdrazins
1,1-dieth ylydrazlne
1,2-dimethyihydrazine
lodomethane
Methacrylonitrile
Methanethiol
Pentachloroethane
1 1 1,2-tetrachlorethane
1,1:2 2-tetrachlorethane
Bromolorm
Trichloroznthanethiol
Trichloromonotluoromethane
1,2,3-trichloropropane
Vinyl chloride
Xylene-m
AcetonitrilI
Acetophenon.
Wart arin
2-acetylaminotluorene
4-aminobyphanil
6-(aslnomethy )-3-laoxazolol
Amitrole
Aniline

6
75
7

S

EPA
EPAP
EPA

EPAP

aee

ese

e.s

ee
ccc

e.e

e.e
e.e

ese
e.e
.4,
Cs C
C..

ese

ee

es

Oes
e.e
e.e
'CC
'C,
CCC

C)

o c

o c

= 03

10 EPA

2 EPA
448 EPAP



Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November'1989. (sheet 7 of 16)

------------------ Constituent List= WAC 173-303-9905 Constituents ------------------------------------

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standord Agency Exceeded Full Name

827 ARAMITE PPe 18 5 5 ese. Aremite
828 AURAMIN PPB is 6 6 so* . Auramine
829 BENZCAC PP8 18 6 6 *so . Benz cacridine
B38 BENZAAN PP 10 6 5 ees Benziaianthracene
B31 BENDXCM PPB 10 5 5 ee . Benzene, dichloromethyl
832 BENTHOL PPB 10 6 5 ese . Benzenethoil
833 BENOINE PP 10, 6 5 eec . Benxidino
034 BENZBFL PPS 10 6 6 e. Benzo (b]fluoranthen.
836 BENZJFL PPB 18 6 6 ee . Benio [ifluoranthene
838 PBENZQU PPB 19 6 6 *to . P benzoquinone
837 BENZCHL PPO 1W 6 6 *so Benzyl chloride

> B38 BIS2CHM PPB 1 6 £ ee . Bis 2-chloroethoxy) mothane
, B B39 BIS2CHE PPB 10 5 5 se . Sic 2-chloroethyl) ether

8 840 BIS2EPH PPS is S 6 csea . B 2-ethyihexyl) phthslate
841 BROPHEN PPB 10 6 6 csc . 4-bromophenyl phonyl ether p m
842 BUTBENP PPB 1 6 6 ccc . Butyl benzyl phthaletc M<M
843 BUTDIRP PPS 18 6 £ ee 2-sec-buty -4,8-dinitrophenol -
844 CHALETH PPB 10 5 £ se Chloroalkyl ethers
845 CHLANIL PPS 10 5 5 ees P-chloroanillne
848 CHLCRES PPo 10 5 6 ee. P-chloro-m-cresol 00
847 CHLEPOX PPS 10 6 6 sea a EPAP 1-chloro-2,3-epoxypropane
048 CHLNAPH PPB 18 6 6 cc .0. 2-chloronaphthalene -
849 CHLPHEN PPB 18 6 5 0cc 2-chiorophenol
806 CHRYSEN PP8 10 6 5 cs . . Chrysene
851 CRESOLS PPB 10 6 5 *so Cresols
862 CYCHDIN PPS 10 5 6 .as 2-cyclohex 5-4 8-dlnitrophemol
853 DIBAHAC PP 10 5 6 se .i.n , acridine
854 DIBAJAC PPB 10 5 5 cc. . Dibenz a.) acridine
866 DIBAHAN PP 10 6 5 c . Dibenz [sh anthracene
858 DIBCGCA PP 10 5 6 $o . 7H-dlbenzo [c,gcarbazole
87 DIBAEPY PPM 10 5 6 se . Dibenzo fe pyren.
868 DIBAHPY PPB 10 6 6 *cc Dibenzo [,h pyrone
B69 DIBAIPY PP 10 6 6 so* Dibenzo(a I pyrene80 DIBPHTH PP 18 6 5 *s DI-n-butyl hato
881 12-dben PPB 18 5 5 ee . 1,2-dichlorobcnzeme
B82 13-dben PP8 10 5 6 ee . 1,3-dichlorobenzcne
883 14-dben PPB 10 5 6 see 76 EPA p-Dichlorobcnzcne
884 DICHBEN PP 18 5 6s . 3,3'-dichlorobenzidine
886 24-dchp PPB 10 5 6 s 2,4-dichlorophenol
888 28-dchp PPB 10 5 6 see 2 8-dichlorophenol
887 DIEPHTH PP1 1 6 6 .c Diethyl phthaiate
B88 DIHYSAF PP8 10 5 5 eec Dihydrosafrole
B89 DIUETHS PPB 10 5 5 s . 3,3'-dimcthoxybonzidine
87a DIUEAUB PPB 10 6 5 *s P-dimathylaminoszobonzene
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Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 8 of 16)

------------------ Constituent List= WAC 173-303-9906 Constituents -----------------------------------------

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name

81 DIMBENZ PPM 10 5 5 C4C . 7,12-dimthylbenz[alanthracone
872 DIMEYLB PPM 10 6 5 ee .se3'-dmethylbenr dIno
B73 THIONOX PPB 18 6 6 ee . Thiofanox
874 DIMPHAM PP 10 5 6 ees . Alph a;lpha-dimthylphonethylamine
BMG DIMPHTH PPS 18 £ S ee6 . DimethyI phthalate
B77 DINBEN! PPM 10 6 6 see . Dinitrobenzen.
76 DINCRES PP 1 6 6 se. 4,6-dinitro-o-cresol and salts

879 DINPHER PPS 10 £ £ ese . 2,4-dinitrophenol
881 24-dint PPB 10 £ 6 ee . 2,4-dinitrotoluene
al 28-dint PP is 6 6 eae . 2 .- dinitrotoluene
B2 DICPHTH PPS 10 6 6 sc . Di-n-octyl phthalate
BBS DIPHAMI PPM 10 £ £ *cs . Diphonylamine
B64 DIPHHYD PPB 10 6 6 eso . 1 2-diphenylhydrazine
8 986 DIPRNIT PPB 10 6 6 ee . DI-n-propylnitrosamine

' 888 ETHMINE PPB 18 5 £ so* Ethylenel mine ;0 C:
867 ETHUETS PPS is £ 6 *.. Ethyl methanoesulfonate (D M

888 FLUDRAN PP to 6 6 . . Fluoranthene
g889 EXCBEN PPB 10 5 6 ee . Hexachlorobenzene

4M B0 HEXCBUT PPB is 5 £ oes Hexachlorobutadiene
891 HEXCCYC PPM 10 6 6 ee ., Hexachlorocyclopentadione 0 M
B02 HEXCETH PPB 10 5 6 cc. . Hexachloroethane 00
B3 INDENOP PPM 10 £ 6 ee. Indeno(1.2,3-cd)pyrene
694 ISGOLE PPB 10 6 6 ee . Isosafrol.
B95 MALOILE PPB 18 6 6 se . Malononitrile
898 MELPHAL PPM 10 6 ee . Melphalan
097 METHAPY PPM 10 £ 5 se . Mthpyrilene
MB METHNYL PPB 10 6 5 e6e . Metholonyl
B99 METAZIR PPB 10 6 6 ee 2-methylaziridine
Cl METCHAN PPM is 5 5 see . 3-methylcholanthrene
C82 METBISC PPB 10 5 6 sea . 4,4'-msthylenobla(2-chloroaniline)
C03 METACTO PPB 1 6 5 ee . 2-mothyllectonitrile
C4 METACRY PPB iB 6 £ ees Mothyl methacrylate
CIS METUSUL PPB 10 £ 6 *se . Methyl methanesulfonate
Coo METPROP PPB 1 6 6 se 2-methyl-2-Cmethylthlo) propionaldehyde-
CS7 METHIOU PPS 16 5 5 ese Methylthiouraci
C£s NAPHQUI PPB 1 5 5 ee . 1,4-naphthoquinone
CoS 1-napha PPB 1 6 se . 1-naphthylamine
CIS 2-naphe PPM 10 6 £ ee . 2-naphthylamine
ClI NITRANI PPM 18 6 5 ee6 . P-nitroanillne
C12 NITBEN! PPM 18 6 6 e*e . Nitrobenzins
C15 NITPHEN PP 10 5 £o* .-. -Ntrophonal
C14 NNIBUTY PPB 10 £ 6 ees ntrosodi-n-butylamine
C15 NNIDIEA PPS 10 6 6 as. . N-nitrosodlethanolamine
C18 NNIDIEY PPM 10 6 5 ee6 . N-nitrosodlethylamine



Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 9 of 16)

------------------ Constituent List= WAC 173-303-9905 Constituents -----------------------------------

Constituent Detection Below Drinking Water Standards
Code Name Unit. Limit Samples Detection Standard Agency Exceeded Full Name

Ci7 NNIDImiE PPs 1 5 6 scc N-nitroaodImethyIsmine
Cis NNIUETH PPB 10 6 6 *sc N-nitrosomethylethylamine
CIO NNIURET PPe 1 5 5 so* N-nitroso-N-methylurethane
C20 NNIVINY PPS 10 6 5 eec N-nitrosomethyIv InylaImine
C21 NNIUORP PPB 10 5 6 csc N-nitrosomorpholine
C22 NNINICO PPB 10 5 6 ee N-nitrosonornicotine
C23 NNIPIPE PPB 10 6 & 0*0 N-nitrosopiperidine
C24 NITRPYR PPB 10 5 6 *s Nitrosopyrrolidine
C26 ITTOL PP -ntro-o-toluldine
C28 PENTCHB PPB 10 6 5 *so Pentachlorobeniene
C27 PENTCHN PPS 10 6 5 ee Pentachloronitrobenzene
C28 PENTCP PPB 68 5 6 ees 220 EPAP Pentachlorophenol
C29 PHENTIN PPM 10 6 6 te Phenscetin
CSB PHENINE PPB 10 6 5 *sc Phenylenediamine
C31 PHTHEST PPB 10 5 6 ee. Phthalic acid esters a
C32 PICOLIN PPS is 6 6 #44 2-picoln ;a ce

o C33 PRONIDE PPB 10 6 6 4cc Pronamide (D
C34 RESERPI ppm 10 5 5 e<e Rescrpin-
C35 RESORCI PPB 10 5 5 csc Resorcinol w
C38 SAFROL PPS 10 6 5 .cc Safrol C 0n
C37 TETRCHB PPB 10 6 5 . 1,2 ,4,5-tetrachlorobcnzene = 00
C39 TETRCHP PPB 10 5 5 so* 2,3,4,8-tatrachlorophenol - .a
C40 THIURAM PPB 10 6 6 aes Thluram -
C41 TOLUDIA PPB 10 5 6 ee. Toluencdlamine
C42 OTOLHYD PPS 10 5 eec 0-toluidine hydrochloride
C43 TRICHLB PPB 18 5 5 ccc 1,2,4-trichorobeniene
C44 245-trp PPB 10 6 6 0*4 2,4,6-trichloropheno
C46 248-trp PPB 10 s 6 0cc 2,4,6-trichlorophenol
C48 TRIMS PPS is 6 6 ese 0,0,-triothyil phosphorothloat.
C48 SYUTRIN PP2 10 5 5 ccc Sym-trinitrobenzanc
C48 TRISPHO ppm 10 5 £ so* TrIs(2D3-dibromopropyl) phosphate
C49 BENZOPY PPB 10 6 6 *at Benzo[*]pyrene
C60 CHLNAPZ PPS 10 5 6 se Chlornsphazine
C61 BIS2ETH PPB 1@ 6 6 ee BIa(2-ch Ioroisopropyi)ether
C62 HEXAENE PPo 10 5 6 ccc Hexachloropropeoc
C64 HEXACHL PPB is 6 6 00c Hexachlorophene
CBS NAPHTHA PPm 18 6 6 asc Naphthalene
C6 123TRI PPB 10 5 6 too 1,2,3-trichlorobenzene
CIB 135TRI PPB 10 6 6 csc 1,3,6-trichlorobenzene
CB9 1234TE PPS 1 6 5 es . 1,2,3,4-tetrachlorobenzcne
COO 1236TE PPB 10 6 5 *so 1,2,3,6-tetrachlorobenzne
COl TETEPYR PPB 2 5 5 as* Tetraethylpyrophosphate
C82 CHLLATE PPB 300 5 6 sc. Chloroben:itate
C63 CARBPHT PPB 2 6 6 soc Carbophenothion
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Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 10 of 16)

----------------- Constituent List= WAC 13-303-9906 Constituents ---------------------------------

Constituent
Code Name Units

C64 DISULFO PPS
C8S DIETHO PPB
C88 METHPAR PPB
C87 PARATHI PPB
C70 CYANIDE PPB
C?) FORIJALN PP
C77 PERCHLO PPB
CIS SULFIDE PPB
£79 KEROSEN PPS
CBS AMQGNItF'PPB
CS? CITRUSR PPB
CBS PARALDE PP
Col STRYCHN PPB
C92 MALHYDR PPB
C91 NICOTIN PP
C04 ACRYIDE PPB
COS ALLYLAL PP
COS CHLPROP PP
Del PCDD's PF8
D02 PCDF's PPB
D0S 2378TCD PPB
H03 ETHCARB PPB
H4 ETKCYAN PP
HoS ETHOXID PP
08 ETIHETH PPB
09 ISOBUTY PPB

H11 PROPYLA PPB
H12 PROPYNO PPS
HIS 2 4 6-T PPB
H45 FIHALLI PP
H82 LHYDRAZ PPB
RO8 HEXONE PPB
101 ACETONE PPB
108 ISOPMER PPB
109 BUTANOL PP
121 TRIBUPH PP
128 TAF PF8
129 ACENAPH PP
IS FLRENE PP
131 ANTHRA PPB
132 PYRENE PP
133 ETHBENZ PPB
134 STYRENE PPB
142 8DCM PP

Detection
Limit

2
2
2
2

is
600
600

1000
10008

60
1000

10000
60

500
100

1000
1000
10000
.0100
.0100
.8100
10000
10000

10
16

10000
10000
10000

2
6

30
10
161
1

10000
18
1
10
1
10
1

6
6
6

Below Drinkin Water Standards
Samples Detection Standar Agency Exceeded Full Nme

0 EPAP

880 EPAP
140 EPAP
100 EPA

Disulfoton
Dimethoate
Methyl parathion
Parathion
Cyanide
Formalln
Perchlorate
Sulfide
Kerosene
Ammonium Ion
Citrus red
Paraldehyde
Strychnine
Maleic hydrizide
Nicotinic meld
Acrylamide
Ally I alcohol
3-c loroproplonitrile
Pcdd's
Pcdtas
2,3,7,8 TCDD
Ethyl carbamate
Ethyl cyanide
Ethylene oxide
Ethyl mthacrylate
Isobutyi alcohol
N-propylamine
2-propyn-l-al
2,4 6-T
Thaillum, filtered
Hydrazine, Low Detection Level
Methyl Isobutyl Ketone
Acetone by VOA
Icopherons
1-Butanol
Tributylphosphoric Acid
Tetroh drofuran
Acensp thene
Fluorene
Anthracene
Py rene
Ethyl benzene
Styrene
Bromodichloromethane.

CD

cD M

o 0
-I-

oD

-v
C8



Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 11 of 16)

------------------ Constituent List= WAC 173-303-9906 Constituents ----------------------------------------

Constituent Detection Below Drinking Water Standards
Code Name Units Limit Samples Detection Standard Agency Exceeded Full Name

143 CDBM PPs 5 5 5 eec 100 EPA Chlorodibromomethane
164 2NITPH PPB 18 5 5 ee0 o-Nitrophenol
187 ETHANOL PPB 10000 5 £ e6e . Ethanol
275 2MENAPN PPM 10 5 6 tee 2-Methyinaphthalene
182 PHENANT PPB 10 6 6 ase . Phenanthrone
J43 BENZALC PPB 10 6 6 s . benryl Alcohol
J8B 2HEXAND PPB 50 5 5 es . 2-Nexanone
J71 BNZKFLU PPB 10 5 5 sea . Bene(k) Fluoranthene
Ji3 BGHIPER PPB 10 5 6 ee . Bano (G i)Perylenc
JB9 DINOSEB PPM 10 6 6 ccc . Dinoseb
J91 DIALLAT PPS 10 6 6 *so . Diallate
K62 tNDIPHA PPB 10 6 6 soc N-NIIROSODIPHENYLAMINE
K56 DIBENFR PPB 10 5 6 so. DIBENZOFURAN
K68 ACENATI PPB 10 5 5 ccc . ACENAPHTHYLENE in
L 120 MBP PPM 10000 6 6 ccc . Monobutyl Phosphate ;a C
L 121 DBP PPM 10008 6 6 sea Dibutyl Phosphate M M

N L46 ALLYLCL PPB 100 5 5 ee . Allyl Chloride
L46 CLETAN PPM 10 5 6 ee . Chloroethane ' r-

to L48 PROPCN PPM 6 5 5 ee . Propionitrile i03L49 VINYLAC PPB 5 5 5 cc . Vinyl Acetate = co
LSO B2CLMEE PPB 10 5 6 ee Bls(2-chloro-l-methylethyl)ether
L62 DIPHOS PPS 16 6 5 cc. . 0,0-Diethyl-0,2-pyrazinyl phosphorothionLS ISWDRIN PPM 10 6 6 csc Isodrin
L64 ONITANI PPB 10 5 6 e0e . o-Nitroanillne
LBS MNITANI PPB 10 5 5 sc. m-Nitroanillne
L66 4NITQUI PPM 10 6 6 see . 4-Nitroquinoline 1-oxide
L67 ETHGLYC PPM 16000 6 6 cc. Ethylene Glycol
169 IPROPAN PPB 10000 6 6 ee . 1-Propanol
LO0 iBUTYN PPB 10000 5 6 ese 1-Butynol
L82 ACETONE PPB 10 5 6 ccc Acetone - by ABN
Le3 14DSEN PPB 5 5 B *c, 76 EPA p-Dichlorobenzene
L64 CHLROB PPM 10 6 6 ccc 80 EPAP Chlorobenzene (by ABN)

cc. - Indicates all samples were reported as below contractuaj detection limits
xxx - Indicates that Drinkinn Water Standards were exceadod--
EPA - based on Maxisum Contaminant tevels in 40 CFR Part 141,

National Primary Drinking Uater ReguIltions
EPAR - based on National Interim Primary Drinkming Water Regulations,

Appendix IV, EPA-670/9-7O-003
EPAP - based on proposed Maximum Contaminant Level Goals In 60 FR 4093d
EPAS - based on Secondary Maximum Contaminant Levels given in 40 CPA Part 143

liational Secondary Drinking Water Rfgulations
DOE - based on Derived Concentration Guidos, Draft DODE order 5400.xx, October 10, 1988
AD0E - based on additional Secondary Maximum Contaminant Levels given in

WAC 248-64, Public Water Supplies
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Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 12 of 16)

Contamination Indicator Parameters

Duplicate CONDFLD
Collection amp UI 1 "

date num *r 1/700W

31OCT89
29NOV89
29NOV89
29NOV89
29NOV89
27NOV89
27NOV89
27NOV89
27NOV89
27NOV89
27NOV89
27NOV89
27NOV89
21NOV89
21NOV89
21NOV89
21NOV89

662
683
682
681
680
278
283
286
281
238
233
236
230
238
239
234
238

CONDLAB
WHO
./700u

542
643
668
662

247
246
247
248
278
288
287
286

PH-LAB PHFIELD TOC
PP8

.81/8.5-8.5. .16/8.5-8.5. 200/.

7. i7.36
7.86
7.80

.8

8

8.16
7.96

8
a
6

7.96
8.69
8.08
*.09
8.10
8.14
6.12
8.13
6.11
8.08
6.69
8.69
8.12
8.69
8.11
6.10
6.10

600
200
3'o
300
300
400
700
400
800
706
400
400
600
400
'800
700
808

C

(3'

Well
name

2-E18-1

2-E18-2

2-E18-3

2-E18-4

TOXLDL
PpB

15/.

1
3
6
4
8
8
8
8
7
7
7
6
8

4
1

*7

C:
;a C3(D M1

-4

0 CO
S0
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Table D2-7. Constituent
for the 2101-M Pond,

4 ~% ~. -',.

List and Summary
November 1989.

of Sampling Results
(sheet 13 of 16)

Dupl icat.
Collection .ample

date numbEer

31OCT89
29NOV89
27NOVOO
47NOV89

21NOV89
1

DupI Icate
Collection aaml.

date numbEr

Well

2-E18-1

2-E18-2
2-E18-3

2-El8-4

Well
name

2-E18-1

2-E18-2
2-E18-3

2-E1B-4

Well
name

2-E18-1

2-E18-2
2-E18-3

2-F18-4

Well

2-E18-1

2-E18-2
2-E18-3

2-E18-4

1

FSELENI
PB
6/10

<6.8
(6
<6
(6
<5

FARSENI
PP
5/60

<6

<5
11
12
9

Duplicate FCALCIU
Collection sample PPs

date nu or s0/.

310CT89
29NOV89
27NOV89
27NOV89
27NOV89
21NOV89

84400

2710
29100
29000
29100

1

Duplicate
Collection a~mple

date num er

31OCT89
29NOV89
27NOV89
27NOV89
27NOV89
21NOV89

1

MAGNES
PPa
60/.

14700

7510
7980
7870
8100

FPOTASS
Pro

100/.

6790

4860
6034
4780
£460

BARIUM
Pro
6/1006

29

57
57

CHLFORM
PPB
6/100

<5

26
(6

FMAGNES
PP
60/.

16600

7280
7910
7800
797.

FSTRONT
PP
10/.

2865

149
147
147
164

FARIUM
PPB
8/1000

28

57
58

* 57 '
S67

CHLORID
PP

680/250000a

6400

go a
MANGESE

'PB
6/500

18

<6
12
<6
8

ALKALIN

20000/.

102000
91000

104000
106000
98000

BDCM
Pea
5/100

ALPHAHI
PCI/L

4/16

4.62

1.32
2.81
2.28
3.77

BETA
PCI/L
8/60

<6 8.50

<6
<5
13
<5

4.71
4.71
6.96
4.92

CIROMUM CO-GO
PP PCI/L

10/60 22.S/100r

39 .. 759

168
58 .
33
84

METHYCH
ppm
5/.

<6

6
13
(6

NICKEL
PP
18/.

ALUUM
PPB

15i/.

244

(160
(160
(160
(160

BORON
Pro
10/.

31

18
11
14
14

CS-137
PCI/L
20/200r

.1.18

NITRATE
FPa

500/45000

22 12200

<10
30
19
33

a0
600

<508

AM-241
PCI/L

.10/304

.0298

P's
10/.

ARSENIC
PPM

7
13
14
10

CALCIUM
PP
50/.

30 68900

19
12
14
14

IRON
PP
30/308s

802

77
407
185'
323

POTASUM
pea
100/.

27100
29200
28400
30200

FIRON
Pro

30/ 3 00s

35

(30
<30
<30
(30

PU-238
PCI/L
17/1.8d

5460 *-0.00144

4850
4680.
6510

-v
a
N
Cli

31OCT89
29NOV89
27NOV89
27NOV89
27NOV89
21NOV89

U
m n

= 00oIc
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Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 14 of 16)

Dup I Icate
Collection sample

date nunm r

31OCT89
29NOV89
27NOV88
27NOV89
21NOV89 I
21NOV89

Duplicate
Collection sample

date number

31OCT89
29ROV89
27NOV89
27NOV89
21NOV89
21NOV89

PU39-40
PCI/L
17/1.2d

e.00308

SR 90
PCI/L
6/8

a.429

RADIUM
PCI/L
1/5

.248

.387
e.0742
0.0698

.199

STRONUM
Pea
18/.

RU-108
PCI/L

172.6/36r

SELENU
PPs
6/10

e-28.2
.4
4
4
4

SULFATE TC
Pea Pe8
600/250000 1006/.

260 148000

163
158
148
168

1

Duplicate VANADUM
Collection Sample PPB

date number 5/.

31OCT89
20NOV89
27NOV89
27NOV89
27NOV89
21ROV89

FVANADI
PPB

6/.

9
.
28
27 )
21

1

15500
16684
2300

ZINC
PP
5/50005

22
27
28
21

26
. 6
15
8
a

U SILICON
PB
50/.

a 18200

5 18208
5 17206
6 17006
6 17600

FSILICO
PP
50/.

18900

16408
17200
17400
17300

SODIUM
Pes

200/.

25900

17100
5418
1660

lease

IDS TRITIUM TURBID
PCt/L NTU

5000/500000s 800/20000 .10/1

24400 347008

21500
24800
2600.
2368.

.88.3

FSODIUM
Pp

200/.

27800

16300
5700

9285

U
PCI/L
.50/Bald

11 4.568

.T..700
2.10 .

1.16 .

FZINC
PB

5/5886.

7

i5
(5
(5
(B

Suffix
none - based on Maximum Contaminant Levels in 40 CFR Part 141,

National Primary Drinking Water Regulations -
r - based on National Interim Primary Drinking Water Regulations,

Appendix IV, EPA-570/9-78-003
p - based on proposed Maximum Contaminant Level Coals in 60 FR 48938
* - based on Secondary Maximum Contaminant Levels given in 40 CFO Part 143

National Secondary Drinking Water Regulations
d - based on Derived Concentration Guides, Draft DOE Order 5400.xx, October 10, 198%
w - based on additional Secondary Maximum Contaminant Levels given in

WAC 248-54, Public Water Supplies

Data Flags
( - Less titan Contractual Detection Limit, reported as Limit
5 - Less than Contractual Detection Limit, measured value reported

- For radioactive constituents, reported value ts less than 2-sigma error

Well
name

2-El-1

2-El -2
2-E18-3

2-E18-4

Well
name

-c
-v
C
N

(31
1~3

2-E18-1

2-E18-2
2-EIB-3

2-E18-4

Well
name

2-E-1

2-E18-2
2-E1B-3

2-EI8-4

U
; C

(D

o ca= 03



Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 15 of 16)

Constit t,
UnitsM

Conductivity in the
field, wunho/cm

n df tc Average

4 3 11.984 528.4

Standard
Deviation

39.1

Critical Mea

1,052.9

4 3 15.145 7.804 0.657 3.316, 18.9.

Total organic carbon,
ppb

Total organic
halogens, ppb

4 3 11.984 387.6

4 3 .11.984 3.59

156.2 2,480.5

0.99 16.8

(a) Data collected August 1988 to June 1989. Values calculated based on
16 comparisons.

(b) The following notations are used in this table:
df = degrees of freedom (n-1).
n = number of background replicate averages.

tc = Bonferroni critical t-value for appropriate df and 16 comparisons.

pH, field .,

-v
a
N

(31
b3

C)
;a m
M, M

= CO
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Table D2-7. Constituent List and Summary of Sampling Results
for the 2101-M Pond, November 1989. (sheet 16 of 16)

TABE 13.7. Contamination Indicator Parameter Replicate Averages for the
2101-M Pond, November 1989

Constituent
Code Hame Units

wel I
Name

088 CONDLAB unho 2-E18-1
2-El8-3
2-E18-4

191 CONDFLD umho 2-Em-1
2-EIB-2
2-EI-3
2-E18-4

199 PHFIELD 2-E18-1
2-E18-2
2-Ea-3
2-E18-4

207 PH-LAO 2-E18-1
2-E18-3
2-E18-4

C69 TOC ppb 2-El-1
2-E18-2
2-E18-3
2-E18-4

H42 TOXLDL ppb 2-E18-1
2-E18-2
2-Em-3
2-E18-4

Sample
Date

29NOV9
27NOV89
21NOV89

20NOV89
27NOV89
27NOV80
21NOV69

29NOV89
27NOV89
27NOV89
21NOV89

29NOV89
27NOV89
21NOV89

29NOV89
27NOV89
27NOV89
21NOV89

29NOV89
27NOV89
27NOV89
21NOV89

Reps
Replicate Standard
Average Deviation

547
247
284

662
282
234
236

8.09
8.13
8.10
6.10

7.8
8.02
7.98

276
526
600
676

6.0
7.3
6.3
7.6

4.99
1.26
4.08

1.29
2.99
3.37
2.06

0.008
0.013
0.01?
0.008

0.25
0.06
0.06

s0
10
141
128

2.18
0.98
0.98
2.89

Coefficient
Minimum Maximum of variation

642
246
278

660
278
230
234

8.08
8.11
8.08
8.09

7.3
8.0
7.9

200
400
400
400

6

4

652
248
287

663
286
238
239

8.10
8.14
8.12
8.11

7.8
8.1
8.0
300
700
700
700

8

7
11

0.9
0.6
1.4

0.2
1.1
1.4
0.9

0.1
0.2
0.2
0.1

3.3
0.8
0.6

18.2
28.6
28.3
21.9

43.2
13.2
16.3
38.5

-

C

N

C)

C10

--
0, r



DOE/RL 88-41
Revision 1

Table 02-8. Concentrations Used for Calculation of
Baseline Values. (sheet I of 11)

Well

6-19-43
6-19-43
6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-19-43
6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86

Collection
Date

28-Dec-87
3-Feb-88
22-May-88
16-Sep-88
5-Feb-86
15-Nov-87
4-Jan-88
11-May-88
24-Aug-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
30-Aug-88
13-Jan-89
8-Jun-87
15-Sep-87
17-Oct-85
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
3-Feb-88
22-May-88
16-Sep-88
5-Feb-86
15-Nov-87
4-Jan-88
11-May-88
24-Aug-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
21-Nov-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88

Analyte
No. Analyte Name

Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific
Specific

pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,
pH,

Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field

Detect.
Limit Units Conc.

conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance
conductance

Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement
Measurement

Field Measurement
Field Measurement
Field Measurement
Field Measurement

UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

APP D2-55

312
310
380
390
287
213
259
260
228
279
332
307
369
370
286
279
294
194
295
492
455
235
220
197
220

7.70
7.60
8.00
7.80
7.80
7.50
6.30
7.70
7.50
7.70
7.50
7.70
8.00
8.10
8.20
6.80
7.90
7.50



DOE/RL 88-41
Revision 1

Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 2 of 11)

Well
Analyte

NO. Analyte Name

pH, Field Measurement
pH, Field Measurement
pH, Field Measurement
pH, Field Measurement
pH, Field Measurement
pH, Field Measurement
pH, Field Measurement
pH, Field Measurement

6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-19-43
6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-55-76

Collection
Date

30-Aug-88
13-Jan-89
8-Jun-87
15-Sep-87
17-Oct-85
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
3-Feb-88
22-May-88
16-Sep-88
5-Feb-86
15-Nov-87
4-Jan-88
11-May-88
24-Aug-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
30-Aug-88
13-Jan-89
8-Jun-87
15-Sep-87
17-Oct-85
18-Jul-86
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
3-Feb-88
22-May-88
15-Nov-87
4-Jan-88
11-May-88
2-Dec-87

Detect.
Limit Units

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

10
10
10
10
10
10
10

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB

APP D2-56

Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total

Total
Total
Total
Total
Total
Total
Total

organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon
organic carbon

Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen

Conc.

7.60
7.60
7.20
7.10
7.70
7.30
7.30
7.70

335<
237<
359<
200<
598<
276<
358<
263<
304<
228<
170<
234<
200<
300<
175<
431<
339<
455<
200<
260<
418<
1500
1000
1380
1190
301<

4<
5.3<
5<
3<
3.2<
20<
0.7<



DOE/RL 88-41
Revision 1

Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 3 of 11)

Well

6-55-76
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-S3-25

cm 6-S3-25
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-19-43
6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1
6-531-1

6-19-43
6-32-77
6-55-76

Collection
Date

12-Feb-88
6-Jun-88
21-Nov-88
21-Nov-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
8-Jun-87
15-Sep-87
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
3-Feb-88
22-May-88
16-Sep-88
5-Feb-86
15-Nov-87
4-Jan-88
11-May-88
24-Aug-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
30-Aug-88
13-Jan-89
8-Jun-87
15-Sep-87
17-Oct-85
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
5-Feb-86
21-Nov-88

Analyte
NO.

H42
H42
H42
H42
H42
H42
H42
H42
H42
H42
H42
H42
H42

C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75
C75

Analyte Name

Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total

Detect.
Limit

Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen
Organic Halogen

Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride

A17 Manganese
A17 Manganese
A17 Manganese

10
10
10
10
10
10
10
10
10
10
10
10
10

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

5
5
5

Units Conc.

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB

2.4<
11.5<
2<
4<
10<
2<
3.3<
5.9<
20<
37.6
60.8
5.6<
0.9<

7880
6590
6550
6490
7480
7530
8130
7220
5810
22900
24500
23900
22200
4960
4860
5190
4770
4700
24100
22700
4680
5540
5330
5120

6
8
21

APP D2-57



DOE/RL 88-41
Revision 1

Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 4 of 11)

Collection
Date.Well

Analyte
No. Analvte Name

Detect.
Limit Units Conc.

6-S31-1 17-Oct-85
6-S31-1 4-Aug-88

6-19-43 3-Feb-88
6-19-43 22-May-88
6-19-43 16-Sep-88
6-32-77 15-Nov-87
6-32-77 4-Jan-88
6-32-77 11-May-88
6-32-77 24-Aug-88
6-55-76 2-Dec-87
6-55-76 12-Feb-88
6-55-76 6-Jun-88
6-55-76 21-Nov-88
6-67-86 22-Dec-87
6-67-86 23-Feb-88
6-67-86 22-Jun-88
6-67-86 30-Aug-88
6-67-86 13-Jan-89
6-S31-1 22-Jun-87
6-S31-1 24-Aug-87
6-S31-1 4-Aug-88

6-19-43
6-32-77
6-55-76
6-S31-1
6-S31-1

6-19-43
6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86

28-Dec-87
5-Feb-86
21-Nov-88
17-Oct-85
4-Aug-88

3-Feb-88
22-May-88
16-Sep-88
15-Nov-87
4-Jan-88
11-May-88
24-Aug-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
22-Dec-87

A17 Manganese
A17 Manganese

H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29
H29

All
All
All
All
All

H24
H24
H24
H24
H24
H24
H24
H24
H24
H24
H24
H24

Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,

Sodium
Sodium
Sodium
Sodium
Sodium

Sodium,
Sodium,
Sodi um,
Sodium,
Sodium,
Sodium,
Sodi um,
Sodium,
Sodium,
Sodi um,
Sodium,
Sodium,

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

APP D2-58

PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

200
200
200
200
200

200
200
200
200
200
200
200
200
200
200
200
200

20100
21500
9950
8580
9440

17400
18400
21800
21600
19800
17700
19500
9160
9270
10100
10200
18000
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Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 5 of 11)

Well

6-67-86
6-67-86
6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-19-43
6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-67-86
6-67-86
6-S3-25
6-53-25
6-S31-1
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-32-77
6-55-76
6-S31-1
6-S31-1

Collection
Date

23-Feb-88
22-Jun-88
30-Aug-88
13-Jan-89
8-Jun-87
15-Sep-87
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
3-Feb-88
22-May-88
16-Sep-88
5-Feb-86
15-Nov-87
4-Jan-88
11-May-88
24-Aug-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
30-Aug-88
13-Jan-89
8-Jun-87
15-Sep-87
17-Oct-85
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
5-Feb-86
21-Nov-88
17-Oct-85
4-Aug-88

Analyte
NO.

H24
H24
H24
H24
H24
H24
H24
H24
H24

C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73
C73

A20
A20
A20
A20
A20

Analyte Name

Sodium,
Sodium,
Sodium,
Sodium,
Sodium,
Sodium,
Sodium,
Sodium,
Sodium,

Sulfate
Sul fate
Sulfate
Sul fate
Sulfate
Sulfate
Sul fate
Sulfate
Sulfate
Sulfate
Sul fate
Sulfate
Sul fate
Sulfate
Sulfate
Sul fate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate

Arsenic
Arsenic
Arsenic
Arsenic
Arsenic

Detect.
Limit

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

200
200
200
200
200
200
200
200
200

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

5
5
5
5
5

Units Conc.

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB

15700
15700
18600
16000
25300
22200
8990
8500
9060

60400
59000
51500
60500
18900
20300
19700
18600
19800
42900
47300
43000
48100
38000
37800
37300
36100
36200
82400
71900
16500
17700
16600
17200

5<
5<
5<
5<
6
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Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 6 of 11)

Collection Analyte Detect.
Well Date No. Analyte Name Limit Units Conc.

6-19-43 3-Feb-88 H37 Arsenic, filtered 5 PPB 5<
6-19-43 22-May-88 H37 Arsenic, filtered 5 PPB 5<
6-32-77 15-Nov-87 H37 Arsenic, filtered 5 PPB 5<
6-32-77 4-Jan-88 H37 Arsenic, filtered 5 PPB 5<
6-32-77 11-May-88 H37 Arsenic, filtered 5 PPB 5<
6-55-76 2-Dec-87 H37 Arsenic, filtered 5 PPB 5<
6-55-76 12-Feb-88 H37 Arsenic, filtered 5 PPB 5<
6-55-76 6-Jun-88 H37 Arsenic, filtered 5 PPB 5<
6-55-76 21-Nov-88 H37 Arsenic, filtered 5 PPB 5<

Er) 6-67-86 22-Dec-87 H37 Arsenic, filtered 5 PPB 5<
6-67-86 23-Feb-88 H37 Arsenic, filtered 5 PPB 5<
6-67-86 22-Jun-88 H37 Arsenic, filtered 5 PPB 5<
6-53-25 8-Jun-87 H37 Arsenic, filtered 5 PPB 5<
6-53-25 15-Sep-87 H37 Arsenic, filtered 5 PPB 5<
6-531-1 22-Jun-87 H37 Arsenic, filtered 5 PPB 5<
6-S31-1 24-Aug-87 H37 Arsenic, filtered 5 PPB 6
6-S31-1 4-Aug-88 H37 Arsenic, filtered 5 PPB 6

6-19-43 28-Dec-87 A06 Barium 6 PPB 56
6-32-77 5-Feb-86 A06 Barium 6 PPB 21
6-55-76 21-Nov-88 A06 Barium 6 PPB 20
6-S31-1 17-Oct-85 A06 Barium 6 PPB 12
6-S31-1 4-Aug-88 A06 Barium 6 PPB 12

6-19-43 3-Feb-88 H20 Barium, filtered 6 PPB 54
6-19-43 22-May-88 H20 Barium, filtered 6 PPB 50
6-19-43 16-Sep-88 H20 Barium, filtered 6 PPB 58
6-32-77 15-Nov-87 H20 Barium, filtered 6 PPB 27
6-32-77 4-Jan-88 H20 Barium, filtered 6 PPB 7
6-32-77 11-May-88 H20 Barium, filtered 6 PPB 24
6-32-77 24-Aug-88 H20 Barium, filtered 6 PPB 22
6-55-76 2-Dec-87 H20 Barium, filtered 6 PPB 23
6-55-76 12-Feb-88 H20 Barium, filtered 6 PPB 24
6-55-76 6-Jun-88 H20 Barium, filtered 6 PPB 27
6-55-76 21-Nov-88 H20 Barium, filtered 6 PPB 19
6-67-86 22-Dec-87 H20 Barium, filtered 6 PPB 17
6-67-86 23-Feb-88 H20 Barium, filtered 6 PPB 13
6-67-86 22-Jun-88 H20 Barium, filtered 6 PPB 14
6-67-86 30-Aug-88 H20 Barium, filtered 6 PPB 17
6-67-86 13-Jan-89 H20 Barium, filtered 6 PPB 12
6-S3-25 8-Jun-87 H20 Barium, filtered 6 PPB 66
6-S3-25 15-Sep-87 H20 Barium, filtered 6 PPB 64
6-S31-1 22-Jun-87 H20 Barium, filtered 6 PPB 19
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Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 7 of 11)

Collection
Date

Analyte
No. Analyte Name

Detect.
Limit Units Conc.

6-S31-1 24-Aug-87
6-S31-1 4-Aug-88

6-19-43
6-32-77
6-55-76
6-S31-1
6-S31-1

6-19-43
6-19-43
6-19-43
6-32-77

0D 6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-32-77
6-55-76
6-S31-1
6-S31-1

6-19-43
6-19-43
6-19-43
6-32-77

28-Dec-87
5-Feb-86
21-Nov-88
17-Oct-85
4-Aug-88

3-Feb-88
22-May-88
16-Sep-88
15-Nov-87
4-Jan-88
11-May-88
24-Aug-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
30-Aug-88
13-Jan-89
8-Jun-87
15-Sep-87
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
5-Feb-86
21-Nov-88
17-Oct-85
4-Aug-88

3-Feb-88
22-May-88
16-Sep-88
15-Nov-87

H20 Barium, filtered
H20 Barium, filtered

A07
A07
A07
A07
A07

H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21
H21

A08
A08
A08
A08
A08

H22
H22
H22
H22

Cadmium
Cadmium
Cadmium
Cadmium
Cadmium

Cadmium,
Cadmi um,
Cadmium,
Cadmium,
Cadmium,
Cadmium,
Cadmium,
Cadmi um,
Cadmium,
Cadmi um,
cadmium,
Cadmium,
Cadmium,
Cadmi um,
Cadmium,
Cadmi um,
Cadmium,
Cadmium,
Cadmium,
Cadmium,
Cadmium,

Chromium
Chromium
Chromium
Chromium
Chromium

Chromium,
Chromium,
Chromium,
Chromium,

APP D2-61

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered'
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

filtered
filtered
filtered
filtered

Well

6
6

2
2
2
2
2

PPB
PPB

PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB

19
6<

2<
2<
2<
2<
2<

2<
2<
2<
2<
2<
2<
2<
2<
2<
2<
2<
2
2<
2<
2<
2<
2<
2<
2<
2<
2<

10<
10<
10<
10<
10<

10<
10<
10<
10<

10
10
10
10
10

10
10
10
10
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Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 8 of 11)

Collection
Date

Analyte
No. Analyte Name

Detect.
Limit Units Conc.

6-32-77 4-Jan-88
6-32-77 11-May-88
6-32-77 24-Aug-88
6-55-76 2-Dec-87
6-55-76 12-Feb-88
6-55-76 6-Jun-88
6-55-76 21-Nov-88
6-67-86 22-Dec-87
6-67-86 23-Feb-88
6-67-86 22-Jun-88
6-67-86 30-Aug-88
6-67-86 13-Jan-89
6-S3-25 8-Jun-87
6-S3-25 15-Sep-87
6-S31-1 22-Jun-87
6-S31-1 24-Aug-87
6-S31-1 4-Aug-88

6-S31-1 17-Oct-85

H22
H22
H22
H22
H22
H22
H22
H22
H22
H22
H22
H22
H22
H22
H22
H22
H22

Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,
Chromium,

A09 Lead

H41
H41
H41
H41
H41
H41
H41
H41
H41
H41
H41
H41
H41
H41
H41
H41
H41

Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,
Lead,

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

A22 Selenium
A22 Selenium
A22 Selenium

APP D2-62

Wel1

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

10<
10<
10<
10<
10<
10<
10<
18
20
21
26
25
10<
10<
10<
10<
10<

30<

- I

30 PPB

6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-32-77
6-55-76

3-Feb-88
22-May-88
15-Nov-87
4-Jan-88
11-May-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
8-Jun-87
15-Sep-87
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
5-Feb-86
21-Nov-88

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB

5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<

5<
5<
5<

5
5
5
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Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 9 of 11)

Collection
Date

Analyte
No. Analyte Name

Detect.
Limit Units Conc.

6-S31-1 17-Oct-85
6-S31-1 4-Aug-88

6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1

6-19-43
6-32-77
6-55-76
6-S31-1
6-S31-1

6-19-43
6-19-43
6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-S3-25
6-S3-25
6-S31-1

3-Feb-88
22-May-88
15-Nov-87
4-Jan-88
11-May-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
8-Jun-87
15-Sep-87
22-Jun-87
24-Aug-87
4-Aug-88

28-Dec-87
5-Feb-86
21-Nov-88
17-Oct-85
4-Aug-88

3-Feb-88
22-May-88
15-Nov-87
4-Jan-88
11-May-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
8-Jun-87
15-Sep-87
22-Jun-87

A22 Selenium
A22 Selenium

H39
H39
H39
H39
H39
H39
H39
H39
H39
H39
H39
H39
H39
H39
H39
H39
H39

A21
A21
A21
A21
A21

H38
H38
H38
H38
H38
H38
H38
H38
H38
H38
H38
H38
H38
H38
H38

Selenium,
Sel eni um,
Selenium,
Selenium,
Selenium,
Sel eni um,
Selenium,
Selenium,
Sel eni um,
Selenium,
Sel eni um,
Selenium,
Selenium,
Sel eni um,
Sel enium,
Selenium,
Sel eni um,

Mercury
Mercury
Mercury
Mercury
Mercury

Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,
Mercury,

APP D2-63

Well

5
5

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
f i Itered
filtered
filtered
filtered
filtered

0.1
0.1
0.1
0.1
0.1

PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

5<
5<

5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<
5<

0.1<
0.1<
0.1<
0.1<
0.1<

0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<
0.1<

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
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Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 10 of 11)

Collection Analyte Detect.
Well Date No. Analyte Name Limit Units Conc.

6-S31-1 24-Aug-87 H38 Mercury, filtered 0.1 PPB 0.1<
6-S31-1 4-Aug-88 H38 Mercury, filtered 0.1 PPB 0.1<

6-19-43 28-Dec-87 ANO Silver 10 PPB 10<
6-32-77 5-Feb-86 ANO Silver 10 PPB 10<
6-55-76 21-Nov-88 ANO Silver 10 PPB 10<
6-S31-1 17-Oct-85 ANO Silver 10 PPB 10<
6-S31-1 4-Aug-88 A10 Silver 10 PPB 10<

6-19-43 3-Feb-88 H23 Silver, filtered 10 PPB 10<
6-19-43 22-May-88 H23 Silver, filtered 10 PPB 10<
6-19-43 16-Sep-88 H23 Silver, filtered 10 PPB 10<
6-32-77 15-Nov-87 H23 Silver, filtered 10 PPB 10<
6-32-77 4-Jan-88 H23 Silver, filtered 10 PPB 10<
6-32-77 11-May-88 H23 Silver, filtered 10 PPB 10<
6-32-77 24-Aug-88 H23 Silver, filtered 10 PPB 10<
6-55-76 2-Dec-87 H23 Silver, filtered 10 PPB 10<
6-55-76 12-Feb-88 H23 Silver, filtered 10 PPB 10<
6-55-76 6-Jun-88 H23 Silver, filtered 10 PPB 10<
6-55-76 21-Nov-88 H23 Silver, filtered 10 PPB 10<
6-67-86 22-Dec-87 H23 Silver, filtered 10 PPB 10<
6-67-86 23-Feb-88 H23 Silver, filtered 10 PPB 10<
6-67-86 22-Jun-88 H23 Silver, filtered 10 PPB 10<
6-67-86 30-Aug-88 H23 Silver, filtered 10 PPB 10<
6-67-86 13-Jan-89 H23 Silver, filtered 10 PPB 10<
6-S3-25 8-Jun-87 H23 Silver, filtered 10 PPB 10<
6-S3-25 15-Sep-87 H23 Silver, filtered 10 PPB 10<
6-S31-1 22-Jun-87 H23 Silver, filtered 10 PPB 10<
6-S31-1 24-Aug-87 H23 Silver, filtered 10 PPB 10<
6-S31-1 4-Aug-88 H23 Silver, filtered 10 PPB 10<

6-19-43 28-Dec-87 A13 Copper 10 PPB 10<
6-32-77 5-Feb-86 A13 Copper 10 PPB 10<
6-55-76 21-Nov-88 A13 Copper 10 PPB 10<
6-S31-1 17-Oct-85 A13 Copper 10 PPB 10<
6-S31-1 4-Aug-88 A13 Copper 10 PPB 10<

6-19-43 3-Feb-88 H26 Copper, filtered 10 PPB 10<
6-19-43 22-May-88 H26 Copper, filtered 10 PPB 10<
6-19-43 16-Sep-88 H26 Copper, filtered 10 PPB 10<
6-32-77 15-Nov-87 H26 Copper, filtered 10 PPB 10<
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Table D2-8. Concentrations Used for Calculation of
Baseline Values. (sheet 11 of 11)

Well

6-32-77
6-32-77
6-32-77
6-55-76
6-55-76
6-55-76
6-55-76
6-67-86
6-67-86
6-67-86
6-67-86
6-67-86
6-53-25
6-S3-25
6-S31-1
6-S31-1
6-S31-1

Collection
Date

4-Jan-88
11-May-88
24-Aug-88
2-Dec-87
12-Feb-88
6-Jun-88
21-Nov-88
22-Dec-87
23-Feb-88
22-Jun-88
30-Aug-88
13-Jan-89
8-Jun-87
15-Sep-87
22-Jun-87
24-Aug-87
4-Aug-88

Analyte
No.

H26
H26
H26
H26
H26
H26
H26
H26
H26
H26
H26
H26
H26
H26
H26
H26
H26

Analyte Name

Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,
Copper,

Detect.
Limit

filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered
filtered

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Units Conc.

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

10<
10<
10<
10<
10<
10<
10<
10<
12
10<
10<
10<
10<
10<
10<
10<
10<
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1 APPENDIX E-1
2
3 1.0 PHASE II SAMPLING PLAN FOR 2101-M POND
4
5
6 1.1 INTRODUCTION
7
8 This sampling plan is designed to complement the original site
9 characterization effort at the 2101-M Pond done during 1988 (see

10 Section B-5). Based on the information learned in the statistical analysis
11 of the initial sampling data, the top 2 ft of the pond soil need further
12 evaluation (see Section B-5f and Appendix C-5 for further information). To
13 do this, the pond soil will be sampled to a depth of 2 ft. There will be
14 two samples taken from each sampling point. The first sample will be from
15 0 - 6 in., and the second sample will be from 18 - 24 in. The pond water
16 also will be sampled to determine the presence of any soluble constituents.

18 During the 1988 sampling effort the rainwater run-off ditch located
(19 south of the pond, was sampled to determine if its soils had been
20 contaminated by any of the water from the 2101-M Pond. Because of problems
21 with laboratory holding times, some of the data obtained from these samples

A 2  was useful only as informational data. Therefore, the rainwater run-off
23 ditch also will be sampled to close the data gaps that exist from the
24 1988 effort.
25
26 The sampling plan is laid out in the following way:
27
28 a Background Information

_39
30 * Pond Water Sampling Design
31
2 0 Soil Sampling Design

_33
34 * Sampling Quality Assurance and Quality Control.

36
37
38 2.0 BACKGROUND INFORMATION
39
40
41 The 2101-M Pond environment is a unique environment on the Hanford
42 Site. The average annual discharge volume to the pond is roughly 1.3 M gal.
43 (Section B, Table B-1). Visually, the site is best described as a U-shaped
44 surface impoundment, as opposed to a pond. The banks are mild to moderately
45 steep in nature, depending on location. This, along with heavy vegetation,
46 make getting large equipment on site without radically disturbing the area
47 difficult (as was learned during the 1988 sampling effort). This uniqueness
48 also leads to challenges in sampling the soil on a small interval while
49 maintaining sample integrity.
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1 2.1 SOIL DESCRIPTION
2
3 The near surface soils at 2101-M Pond range in texture from a gravelly-
4 muddy sand to a slightly muddy-fine to very-fine sand. These soils have
5 an approximate hydraulic conductivity (K) of about 1.1 x 10-2 to
6 3.5 x 10" cm/sec (Chamness et al. 1990). This sandy soil lends itself well
7 to percolation of liquids because of high hydraulic conductivity. The soils
8 beneath the 2101-M Pond vary in texture from coarse, medium, and fine sands
9 in the upper 200 ft, to gravels and sandy gravels below this depth. The

10 depth to groundwater in the area is 311 ft (95 m) below ground surface
11 (Chamness et al. 1990).
12
13
14 2.2 SITE TOPOGRAPHY
15
16 The 2101-M Pond area has a general topography that is extremely flat,
17 averaging roughly 3 ft of slope change in 1,000 ft of distance. The
18 2101-M Pond and the rainwater run-off ditch are the only major topographic
19 points of consequence to natural surface drainage patterns. This natural
20 topography has been altered by the construction of buildings, streets, and
21 parking lots to the south and east end of the pond area. The drainage of
22 these features is taken care of through subsurface drains that empty into
23 the rainwater run-off ditch at its southern end (see Figures 1-4 and 1-8).
24
25
26 2.3 EFFLUENT SOURCES
27
28 There is one source of known inflow to the 2101-M Pond, and one
29 potential source of inflow. These are the 2101-M Building drain (which is
30 known), and surface waters by way of surface run-off and subsurface drains
31 leading to the rainwater run-off ditch (that is indeterminate). Surface
32 run-off into the pond is generally limited to precipitation off the berms to
33 the north and south of the pond and the dirt road east of the pond.
34
35 The rainwater run-off ditch, as reviewed in previous sections, does not
36 appear to currently be, or appear to have ever been, connected to the
37 2101-M Pond system. This ditch receives surface run-off water as described
38 previously. The movement of this water through the barrier that separates
39 the 2101-M Pond and the rainwater run-off ditch, is an unlikely occurrence
40 as discussed in Section I.
41
42
43
44 3.0 POND WATER SAMPLING DESIGN
45
46
47 This section details the procedures and criteria that will be used in
48 the sampling of surface waters at the 2101-M Pond. The following are
49 informational objectives to the sampling of the pond water:
50
51 * Comparison of pond water analysis to historical effluent stream
52 data

APP E1-2
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1 * Use pond water analysis as a screening device for the potential
2 determination of any additional soil analytes.
3
4 In the case of 2101-M Pond, where the effluent water has been
5 previously characterized at the effluent point, the relative composition of
6 the pond water will be assumed to be consistent with the results of this
7 characterization effort (see Section B-3a(4) for further discussion). To
8 establish validity of this assumption, the samples will be analyzed for
9 constituents found in Appendix IX of 40 CFR 264 plus certain constituents

10 specific to the Hanford Site. Table El-1 lists the target compounds or
11 group of compounds to be evaluated in 2101-M Pond water.
12
13
14 3.1 POND WATER SAMPLE DESIGN
15
16 The nature of the 2101-M Pond environment will affect the method of

47 sampling chosen. The following factors were considered in the development
18 of this sampling plan:

r19
20 * Pond size, shape, and dimensions

C21
22 * Rates of inflows and outflows from the sample environment

Q3
24 a Flow velocities within the sample environment
25
-26 * Accessibility of the sample locations.
27

=28 Each of these bring about the selection of a sampling method by
29 influencing the number of sampling points, the location of the sampling

points, and the extent of the sampling.
31

-32
33 3.1.1 Size, Shape, and Dimensions
34

r,,35 From a water sampling standpoint, the 2101-M Pond is more closely
36 described as a ditch. The bottom of the south arm is at a higher elevation
37 than that of the north arm. Also, it is wider and slightly longer than the
38 north arm. The east arm is basically at the same base elevation as the
39 south arm, and the width is roughly 5 to 10 ft. Because of their proximity
40 to the effluent discharge pipe, the east and south arm contain water on a
41 perennial (or nearly so) basis. The north arm contains water only during
42 those periods when discharge to the pond exceeds the carrying capacity of
43 the other two arms. Therefore, sampling of pond water will most likely
44 occur in the south and potentially the east arms, unless at the time of
45 sampling the north arm also contains a sufficient amount of water.

APP E1-3
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Table El-i. Analyte List for 2101-M Pond Water.

Sulfide

Thallium

Total organic carbon (TOC)

Total organic halides (TOX)ICP Metals'

Fluorideb

Lead

pH

Reactivity

Volatile organics

Selenium

Semi-volatile organics

NOTE: Information on the method of chemical analysis and the
required precision, accuracy, and minimum detection limits can be found
in Table E2-1.

aICP targeted metals include:
Barium Sodium
Chromium Strontium
Copper Vanadium
Nickel Zinc.
Silver
bIon chromatography, includes bromide, chloride, fluoride, nitrate,

nitrite, phosphate, and sulfate, but only fluoride is targeted because of
its concentration level in the 2101-M Pond soils.
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Ammonium

Arsenic

Cyanide

Mercury

6

7

8

9

10

11

12
13
14
15
16
17
18
19
20
21
22
23

24
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1 3.1.2 Inflow and Outflow Rates
2
3 The only established, consistent source of inflow to the 2101-M Pond is
4 the 2101-M Building effluent pipe. An average flow rate from the pipe has
5 never been measured. To determine an average flow rate into the pond from
6 the discharge pipe, the average annual inflow to the pond from Table B-i is
7 used. This average estimate is 1,391,296 million gal/yr. This average is
8 suspected to have varied over the 6 yr period of estimated quantities, and
9 throughout each year because of variations in seasonal and diurnal demands
10 on the building HVAC system.
11
12 There are no outlets from the pond to other surface water bodies. This
13 makes the only points of discharge from the pond to the atmosphere by way of
14 evaporation, and to the soil and underlying sediments by way of percolation.
15 The rate of evaporation on the Hanford Site is estimated to be 60 in./yr
16 (Field et al. 1990). For a facility the size of 2101-M Pond this would47 equate to roughly 60,780 gal/yr of evaporation. This is based on a
I 250-ft long trench, with a average width of 6.5 ft (a length of only 250 ft

.19 is used because the entire pond does not contain water on a perennial
20 basis). Precipitation over the same time frame would add roughly

r21 12,760 gal/yr of water, based on the Hanford Site average annual
22 precipitation of 6.3 in./yr (Stone et al. 1983), and a surface area of
23 500 ft x 6.5 ft (the average surface area of the entire pond).
24 Evapotranspiration through the local plant community is another source of
25 water loss. The 2101-M Pond plant life consists of grasses, reeds,
26 cattails, shrubs and trees. The annual evapotranspiration rate for the
27 Hanford Site is calculated to be 54.75 in. which is roughly 0.15 in./d

S28 (Field et al. 1990). Assuming plant life occupies an area equal to
29 approximately three-quarters that of the pond, 88,200 gal/yr of water
3.0 evapotranspirate. By summing these three components, the annual water loss;
31 other than percolation, would be calculated as follows:
, 2
33 Evaporation 60,780
-74

Precipitation -12,760 (inflow)
36
37 Evapotranspiration 88,200
38
39 Total 136,220 gal/yr
40 (370 gal/d)
41
42 The minimum average annual inflow to the pond for the years 1982 - 1988
43 is 1,391,296 gal/yr as stated earlier. If 136,216 gal/yr of water leaves
44 the 2101-M Pond environment through evaporation and evapotranspiration an
45 estimated annual total of 1,255,080 gal/yr to percolates through the soils
46 beneath the pond. Assuming that the soils beneath the 2101-M Pond have
47 achieved a state of moisture content equilibrium over the 30 - 40 years that
48 the pond has received discharges, and is not in a state of annual flux, the
49 total contribution to the groundwater from the 2101-M Pond is 2-3 gpm.
50
51 These numbers seem to indicate that the inflow and outflow rates of the
52 pond are virtually equal during average conditions. The only difference
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1 being in the location of the flows. While the outflow is from the entire
2 pond surface or through the pond soil, the inflow is concentrated at a
3 single point. The water at this point is potentially chemically different
4 from the water in the rest of the pond. Therefore, it is concluded that the
5 water at the discharge must be evaluated separately from the rest of the
6 pond.
7
8
9 3.1.3 Flow Velocities
10
11 The source of any measurable flow velocity within the pond is at the
12 effluent pipe. But, because of the size of the effluent depression (1.5-ft
13 deep) formed by over 30+ yr of service (roughly 8 - 10 ft in diameter) the
14 water within the depression, and the pond, remains fairly still.
15
16 The previous information indicates inflow to the pond under average

- 17 conditions is roughly 2.6 gpm. This yields an average retention time in the
18 depression area of roughly 3.5 hr. Therefore, flow velocities out of the
19 depression area are very small. Because the 2101-M Pond has no outlet other
20 than to groundwater or to the atmosphere, flow velocities are determined to
21 not be of concern when designing the sampling plan.

c 22
23
24 3.1.4 Sampling Point Accessibility
25
26 The accessibility of the desired sample points is a concern when
27 selecting a sampling method. The 2101-M Pond is an excavated impoundment
28 with both gradual to steep embankments depending on location. To avoid
29 unnecessary contact with the pond water, and to avoid the accidental
30 disturbance of the pond soils or the bank soils during sampling, sampling
31 will need to be performed so that minimal disturbance to the surrounding
32 soils is achieved.

- 33
34
35 3.1.5 Sample Point Selection
36
37 The previous information indicates that the pond should be divided into
38 two areas for taking water samples. These two areas would be the area that
39 is in the immediate vicinity of the discharge pipe, and the rest of the
40 pond.
41
42 The entire pond, outside of the 10-ft radius of the discharge pipe, was
43 candidate for these sample sites. There is a high probability that the
44 north arm of the pond will not have any water in it at the time of sampling.
45 Therefore, any sample area randomly selected in the north arm also will have
46 a substitute area for it located in either the south or east arm. The east
47 arm areas also may require that a substitute area be selected depending on
48 the time of the year and the amount of water present at the time of
49 sampling. If there is water present in the east arm, but not of sufficient
50 depth or quantity, a substitution area may be required. All such selections
51 will be documented in the field logbook with justification for the selection
52 of the substitute sample area.
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1 Because the linear dimension of the pond is roughly 500 ft, four random
2 numbers between I and 50 were selected from a random number table. The
3 random numbers table used to generate these numbers is presented in
4 Table E1-2. To determine the random numbers, the process described in
5 Section B5-a (1.1) was used. The starting point in the table was the
6 2nd row, 8th column. Each number represents a 10-ft section of the pond
7 (the first 10 ft, the second 10 ft, and so on) from which a sample can be
8 taken. Numbers for which a duplicate were required were 14, 20, 26; numbers
9 not eligible for selection because of proximity to the discharge pipe were

10 27 and 28. Figure El-1 shows the selected water sampling areas. Those
11 areas followed by an (*) are substitutes for north arm areas, those followed
12 by (**) are substitutes for east arm areas. A fifth water sample will be
13 taken at the effluent.
14
15
16 3.1.6 Sampling Methods

C;7
18 To achieve proper sampling of the pond water while minimizing sources

'19 of error is complicated by the sometimes shallow depth of the 2101-M Pond.
20 The preferred sampling method will be the use of a pair of tongs to hold the
121 sample bottle while a sample is collected by submerging the sample bottle.
22 - If it is determined that there is insufficient depth to use this method,
23 then a secondary method will be used at the same site. The substitute
24 method to sample the pond water will involve the use of glass pipettes and a
25 way of pulling the water into the pipettes by means of a pipette suction
26 bulb. An array of pipettes of differing volumes will be employed so that
27 each sample container can be filled with one use of the pipette if possible.
28 The filling of the sample bottle with a pipette also will minimize the
29 amount of disturbance to the water as it is put into the sample container.
JO The pipette will be placed at the bottom of the sample bottle, and then the
31 water will be slowly released into the container with the pipette remaining
32 submerged.
j3
34

36 4.0 SOIL SAMPLING DESIGN
37
38
39 This section details the procedures and criteria that will be used in
40 the sampling of soils in the 2101-M Pond. The site has previously been
41 characterized to a depth of 12 ft. For a discussion of that sampling
42 effort, refer to Section B-5.
43
44 The objectives of Phase II sampling are described as follows:
45
46 * Characterize the top 2 ft of soils to identify any location or
47 depth effects of target analytes in these soils

APP E1-7
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1 Table EI-2. Random Numbers Table.
2
3 03 47 43 73 86 36 96 47 36 61 46 98 63 71 62
4 97 74 24 67 62 42 81 14 57 20 42 53 32 37 32
5 16 76 62 27 66 56 50 26 71 07 32 90 79 78 53
6 12 56 85 99 26 96 96 68 27 31 05 03 72 93 15
7 55 59 56 35 64 38 54 82 46 22 31 62 43 09 90
8
9 16 22 77 94 39 49 54 43 54 82 17 37 93 23 78
10 84 42 17 53 31 57 24 55 06 88 77 04 74 47 67
11 63 01 63 78 59 16 95 55 67 19 98 10 50 71 75
12 33 211 12 34 29 78 64 56 07 82 52 42 07 44 38
13 57 60 86 32 44 09 47 27 96 54 49 17 46 09 62
14
15 18 18 07 92 46 44 17 16 58 09 79 83 86 19 62
16 26 62 38 97 75 84 16 07 44 99 83 11 46 32 24
17 23 42 40 64 74 82 97 77 77 81 07 45 32 14 08
18 52 36 28 19 95 50 92 26 11 97 00 56 76 31 38
19 37 85 94 35 12 83 39 50 08 30 42 34 07 96 88
20
21 70 29 17 12 13 40 33 20 38 26 13 89 51 03 74
22 56 62 18 37 35 96 83 50 87 75 97 12 25 93 47
23 99 49 57 22 77 88 42 95 45 72 16 64 36 16 00
24 16 08 15 04 72 33 27 14 34 09 45 59 34 68 49
25 31 16 93 32 43 50 27 89 87 19 20 15 37 00 49
26

APP E1-8
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1 0 Analyze soil samples from the rainwater run-off ditch for those
2 compounds whose holdings times were exceeded during the initial
3 sampling effort
4
5 * Corroborate Phase I soil sample data analysis.
6
7 This previous sampling effort (summer 1988) seems to indicate a
8 variability with location for some of the analytes. To pinpoint these
9 potential variabilities, characterization of the top 2 ft of pond soil on a
10 smaller sampling interval and greater spatial detail, is necessary.
11
12 The one basic criterion analyzed to choose the sampling strategy was
13 pond geometry. The 2101-M Pond is a U-shaped ditch, into which the flows
14 are unequal. As described earlier, the south arm of the system is the arm
15 of preferential flow. It is wider, and slightly longer than the north arm.
16 It is also the area of heavier vegetative growth. However, from the

n 17 statistical analysis done for the first round of sampling this area of the
18 pond has fewer background exceedances than the other areas. It is theorized
19 that this is because of the leaching effects of the water, that this arm
20 experiences.
21
22 The north arm has historically only contained water when the discharge
23 volume is highest. The statistical analysis would seem to support the
24 theory that because there is variable flow to this arm, there is less
25 leaching of constituents, and therefore, potential buildup.
26
27 The discharge depression area deserves attention for entirely different
28 reasons. Because it is the initial point of discharge and contains water on
29 a perennial basis, preferential sorbing of constituents (especially metals)
30 is theorized in this area. This is supported by the number of exceedances
31 noted in the initial round of sampling (Section C-5).
32
33
34 4.1 SAMPLING DESIGN

ON 35
36 Simple random, stratified random, judgmental, and systematic sampling
37 were evaluated as possible methods for sampling the 2101-M Pond soil and
38 rainwater run-off ditch. Based on statistical information from the initial
39 round of sampling, a combination of judgmental and systematic sampling will
40 be used.
41
42 This selected approach is based on the information from the initial
43 round of sampling that suggests that the areas of greatest concern are in
44 order: (1) the effluent discharge, (2) the north arm, (3) the east arm, and
45 (4) the south arm. With this knowledge, sampling emphasis.will be placed on
46 the discharge area with the rest of the pond receiving uniform coverage.

APP El-10
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1 4.2 SAMPLE LOCATIONS
2
3
4 4.2.1 Effluent Depression
5
6 The effluent depression point will be sampled once at its center
7 (point G) and twice at its outer perimeter points F and H (Figure E1-2).
8 The outer perimeter sample sites will be on the edges leading into the east
9 and south arms. The next sample points (E and I) will be 10 ft beyond the

10 perimeter points.
11
12
13 4.2.2 Pond Arms
14
15 The three arms of the pond will each contain a minimum of two sample
16 points. The initial sample points (D and J) will be located 50 ft from the
47 sample points E and I, along the centerline of the arm. Subsequent sampling
18 points (A, B, C, K, L) will be located 50 ft apart (Figure E1-2). This
F19 configuration will yield 12 sample points and provide a spatial picture of
20 the surface soils in the pond.
121
22 The sampling points will be located as close to the centerlines of the
3  pond arms as possible. At points where cobbles make it impossible to obtain
24 an adequate volume of material to perform analysis, a point as close as
25 possible to the original one'will be used.
-26
27

-28 4.2.3 Rainwater Run-off Ditch

3D Because the objective in resampling the rainwater run-off ditch is to
31 close data gaps that exist because of exceeded sample holding times, the
72 sampling effort for the ditch in this phase will duplicate the first effort.
.3 The sample points will be as close as possible to those used in the initial
34 effort (Figure E1-2). A 1-ft sample will be taken from these points and

rj35 homogenized, and then a composite taken.
36
37
38 4.3 SELECTION OF SAMPLING METHOD
39
40 The sampling method chosen to collect samples from the top 2 ft of the
41 2101-M Pond soil and the top foot of the rainwater run-off ditch is ASTM
42 method D 1452-80 [Standard Practice for Soil Investigations and Sampling by
43 Auger Borings (ASTM 1990)]. At each sampling site, two samples will be
44 taken: One from 0-6 in. and the other at 18-24 in. To ensure adequate soil
45 for laboratory analysis, more than one core may need to be taken at each
46 site. Samples will be combined with their respective depths. The type of
47 auger bit to be used will be an open tubular or orchard barrel type auger
48 made of stainless steel and fitted with solid stainless-steel inner rings or
49 a split sleeve. This method provides a disturbed but representative soil
50 sample. Because of the vegetation and the steep banks that are present at
51 the site, a mobile drill rig will not be used to drive the sampling
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1 equipment. The basic sampling methodology is described in WHC-CM-7-7,
2 Environmental Investigations and Site Characterization Manual (WHC 1989)
3 (Table E2-2).
4
5
6 4.4 SELECTION OF ANALYTICAL PARAMETERS
7 FOR 2101-H POND SOIL
8
9 Section B-5 of the 2101-M Pond Closure Plan gives a detailed

10 explanation of the principles used in the initial round of sampling
11 activities at 2101-M Pond. The data from this initial sampling effort
12 suggests that there are only a few potential constituents of concern because
13 of exceedances of background threshold values in the soils at the
14 2101-M Pond (Appendix C-5). This should not be construed to exempt other
15 constituents from further evaluation. Constituents that will compose the
16 target analyte list for this Phase II sampling plan include the following

general list:
18
r19 * Constituents known to have been discharged to the pond
20

r21 0 Constituents determined to have exceeded the background threshold
22 value (Phase I sampling data)

24 * Constituents whose presence in the initial sample results is of
25 questionable validity or are present for unknown reasons
26
27 - Metals, because of theorized preferential sorbing
-28
29 * Any constituents that are detected in 2101-M Pond water above

'3.0 established drinking water standard maximum contamination levels.
31
-32 A list of those constituents that meet any of the above criteria,
33 except for the last one, appear in Table E1-3.

ra5 There are six organic compounds that were identified in the initial
36 round of sampling as being present in the 2101-M Pond soils (acetone,
37 toluene, methylene chloride, ethanol, propanol, and butanoic acid). Three
38 of which are naturally occurring organic compounds. These three are
39 butanoic acid, ethanol, and propanol. Butanoic acid occurs naturally at
40 concentrations of up to 600 ppb, ethanol at concentrations up to 52 ppm, and
41 propanol at concentrations up to 54 ppm (Dragun 1988). For ethanol and
42 propanol, the concentration levels found in the first round of sampling are
43 more than 3 orders of magnitude below naturally occurring levels.
44 Therefore, ethanol and propanol are not being proposed for revaluation in
45 this phase of soil sampling. Because butanoic acid was detected at twice a
46 natural level, it will be revaluated.

APP El-13
910313.1346



DOE/RL 88-41
Revision 1

Table El-3. Selected Constituents for Analysis in
2101-M Pond Soils.

1
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

S 20

21

22

23

0' 24

25

26

27

28
29
30
31
32
33
34
35
36
37
38
39

Constituent

Acids (nitric, hydrochloric)a

Acetone

Methylene chloride

Toluene

Butanoic acid

Copper

Barium

Manganese

Silver

Strontium

Zinc

Calcium

Chromium

Sodium

Nickel

Vanadium
Al uminum

Potassium

Iron

Magnesium

Lead

Fluoride

Ammonium

TOC

'Because detection of a specific acid so long after
discharge is not possible, pH is used to indicate acidic
conditions.

TOC = total organic carbon
1 - known or highly suspected discharge to pond
2 - exceedance of background threshold level
3 = validity of presence in samples from initial

sampling effort is questionable or is present for
unknown reason

4 = metal (preferential sorbing in upper 2 ft
suspected).

APP E1-14

Criteria met

1

3

3
3
3

2,4
1,4
4

3,4
2,4
2,4

2,4
4
4
4

2,4
2,4

4

2,4
2,4

2,4
2
2
2
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1 4.5 APPENDIX IX SAMPLE ANALYSIS
2
3 In addition to the target compound analysis that will be requested for
4 the 2101-M Pond soil samples, a specified portion of the 2101-M Pond soil
5 samples will be tested for constituents listed in Appendix IX of 40 CFR 264.
6 This will be done to corroborate the data from the initial sampling effort.
7 Sample points, which will have the Appendix IX list requested, will be the
8 top 6 in. of sample points G and B (Figure E1-2). In addition, the top 2 ft
9 of the dry background site also will be resampled on the same sample

10 interval as the pond and have the Appendix IX analysis run on these
11 two samples. The dry background location can be seen in Figure B-4 and
12 Appendix C-2.
13
14
15 4.6 SAMPLING AND DATA ANALYSIS SCHEDULE
16

Figure B-22 (in Section B) establishes a sampling and data analysis
18 schedule for 2101-M Phase II sampling. This schedule is preliminary in
19 nature and will be dependant upon variables such as regulatory concurrence,
20 analytical laboratory procurement, weather, etc.
11

r;2
23

2-4 5.0 SAMPLING QUALITY ASSURANCE AND QUALITY CONTROL
25
-26
27 5.1 SAMPLE HANDLING
-28
29 The handling of soil samples will follow the procedures outlined in
3s WHC-CM-7-7, EII 5.2 (WHC 1989). Included in this environmental
31 investigation instruction (EI) are outlines for addressing the following
-32 topics:
_a3
34 * Safety

36 0 Records management
37
38 0 Training
39
40 * Sampling procedure.
41
42
43 5.2 SAMPLE PACKAGING AND SHIPPING
44
45 Sample packaging and shipping procedures will be followed as required
46 in WHC-CM-7-7 (WHC 1989).
47
48
49 5.3 CHAIN OF CUSTODY
50
51 Chain of Custody will be followed as required by WHC-CM-7-7 (WHC 1989).

APP El-15
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1 5.4 FIELD LOGBOOK
2
3
4
5
6
7
8
9
10
11
12
13
14
15

16
17

18

19

20
21
22
23
24
25
26
27
28
29
30
31

C' 32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

6.0 DATA ANALYSIS

Data analysis will follow the steps outlined in Section B-5c.
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A field logbook will maintained as required by WHC-CM-7-7 (WHC 1989).

5.5 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

The following sampling quality assurance/quality control (QA/QC) steps
will be used to establish sample data integrity and to identify any
anomalies within the sampling activities. This is in accordance with "EPA
Administered Permit Programs: The Hazardous Waste Permit Program"
(EPA 1989).

Control Frequency of occurrence

Trip blanks 1/d
(Pond water samples only)

Equipment blanks 1/20 samples

Split/duplicate samples 1/20 samples

All QA/QC samples will be handled as outlined above.
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1 APPENDIX E-2
2
3 QUALITY ASSURANCE PROJECT PLAN FOR NEAR SURFACE SOIL
4 SAMPLING AND SURFACE WATER SAMPLING AT
5 THE 2101-M POND AND RAINWATER RUN-OFF DITCH
6
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1 DEFINITIONS OF TERMS
2
3 Accuracy. For the purposes of closure activities, accuracy may be
4 interpreted as the measure of the bias in a system. Sampling accuracy
5 normally is assessed through the evaluation of matrix spiked samples and
6 reference samples.
7
8 Audit. For the purposes of closure activities, audits are considered to
9 be systematic checks to verify the quality of operation of one or more

10 elements of the total measurement system. In this sense, audits may be of two
11 types: (1) performance audits, in which quantitative data are independently
12 obtained for comparison with data routinely obtained in a measurement system
13 or, (2) system audits, involving a qualitative onsite evaluation of
14 laboratories or other organizational elements of the measurement system for
15 compliance with established quality assurance program and procedure
16 requirements. For environmental investigations at the Hanford Site,

c4'7 performance audit requirements are fulfilled by periodic submittal of blind
18 samples to the primary laboratory or the analysis of split samples by an
19 independent laboratory. System audit requirements are implemented through the
C20 use of standard surveillance procedures.
21
;2 Comparability. For the purposes of closure activities, comparability is
23 an expression of the relative confidence with which one data set may be
-24 .compared with another.
25
26 Completeness. For the purposes of closure activities, completeness may
27 be interpreted as a qualitative parameter expressing the percentage of
728 measurements judged to be valid.
-2-9
30 Deviation. For the purpose of closure activities, deviation refers to a
.31 planned departure from established criteria that may be required as a result
32 of unforeseen field situations or that may be required to correct ambiguities
-H in procedures that may arise in practical applications.
34
15 Equipment Blanks. Equipment blanks consist of pure deionized, distilled
36 water washed through decontaminated sampling equipment and placed in
37 containers identical to those used for actual field samples; they are used to
38 verify the adequacy of sampling equipment decontamination procedures, and are
39 normally collected at the same frequency as field duplicate samples.
40
41 Field Blanks. Field blanks consist of pure deionized, distilled water,
42 transferred to a sample container at the site and preserved with the reagent
43 specified for the analytes of interest; they are used to check for possible
44 contamination originating with the reagent or the sampling environment, and
45 are normally collected at the same frequency as field duplicate samples.
46
47 Duplicate Sample. Field duplicate samples are samples retrieved from the
48 same sampling location using the same equipment and sampling technique and
49 analyzed independently. Laboratory duplicate samples are samples taken
50 successively from the same sample bulb. Duplicate samples generally are used
51 to verify the repeatability or reproduceability of analytical data and
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1 normally are analyzed with each analytical batch or every 20 samples,
2 whichever is greater.
3
4 Matrix Spiked Samples. Matrix spiked samples are a type of laboratory
5 quality control sample; the samples are prepared by splitting a sample
6 received from the field into two homogeneous aliquots (i.e., replicate
7 samples), and adding a known quantity of a representative analyte of interest
8 to one aliquot in order to calculate percentage of recovery.
9

10 Nonconformance. A nonconformance is a deficiency in characteristic,
11 documentation, or procedure that renders the quality of material, equipment,
12 services, or activities unacceptable or indeterminate. When the deficiency is
13 of a minor nature; does not effect a permanent or significant change in
14 quality if it is not corrected; can be brought into conformance with immediate
15 corrective action; it shall not be categorized as a nonconformance. However,
16 if the nature of the condition is such that it cannot be immediately and

C 17 satisfactorily corrected, it shall be documented in compliance with approved
18 procedures and brought to the attention of management for disposition and
19 appropriate corrective action.
20
21 Precision. Precision is a measure of the repeatability or
22 reproducibility of specific measurements under a given set of conditions.
23 Specifically, it is a quantitative measure of the variability of a group of'
24 measurements compared to their average value. Precision normally is expressed
25 in terms of standard deviation, but also may be expressed as the coefficient
26 of variation (i.e., relative standard deviation) and range (i.e., maximum
27 value minus minimum value). Precision is assessed by means of
28 duplicate/replicate sample analysis.
29
30 Quality Assurance . For the purposes of closure activities, Quality
31 Assurance (QA) refers to the total integrated quality planning, quality
32 control, quality assessment, and corrective action activities that
33 collectively ensure that the data from monitoring and analysis meets all end
34 user requirements and/or the intended end use of the data.
35
36 Ouality Assurance Project Plan. The quality assurance project plan
37 (QAPP) is an orderly assembly of management policies, project objectives,
38 methods, and procedures that defines how data of known quality will be
39 produced for a particular project or investigation.
40
41 Quality Control. For the purposes of closure activities, Quality Control
42 (QC) refers to the routine application of procedures and defined methods to
43 the performance of sampling, measurement, and analytical processes.
44
45 Reference Samples. Reference samples are a type of laboratory quality
46 control sample prepared from an independent, traceable standard at a
47 concentration other than that used for analytical equipment calibration, but
48 within the calibration range. Such reference samples are required for every
49 analytical batch or every 20 samples, whichever is greater.
50
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1 Replicate Sample. Replicate samples are two aliquots removed from the
2 same sample container in the laboratory and analyzed independently.
3
4 Representativeness. For the purposes of closure activities,
5 representativeness may be interpreted as the degree to which data accurately
6 and precisely represent a characteristic of a population parameter, variations
7 at a sampling point, or an environmental condition. Representativeness is a
8 qualitative parameter which is most concerned with the proper design of a
9 sampling program.
10
11 Split Sample. A split sample is produced through homogenizing a field
12 sample and separating the sample material into two equal aliquots. Field
13 split samples usually are routed to separate laboratories for independent
14 analysis, generally for the purposes of auditing the performance of the
15 primary laboratory relative to a particular sample matrix and analytical
16 method (see the glossary entry for audit). In the laboratory, samples

0,7 generally are split to create matrix spiked samples (see the glossary entry
18 matrix spiked samples).
19
20 Validation. For the purposes of closure activities, validation refers to

e2*1 a-systematic process of reviewing a body of data against a set of criteria to
provide assurance that the data are acceptable for their intended use.

23 Validation methods may include review of verification activities, editing,
-24 screening, cross-checking, or technical review.
25
26 Verification. For the purposes of closure activities, verification
27 refers to the process of determining whether procedures, processes, data, or
28 documentation conform to specified requirements. Verification activities may
_?p include inspections, audits, surveillances, or technical review.
30
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1 1.0 PROJECT DESCRIPTION
2
3
4 1.1 PROJECT OBJECTIVE
5
6 The primary objective of the Phase II sampling of the 2101-M Pond
7 environment is to determine the presence (or lack thereof) of constituents in
8 the top 2 ft of the soil column of the 2101-M Facility.
9
10
11 1.2 BACKGROUND INFORMATION
12
13 The location of 2101-M Pond and general background information are
14 provided in the closure plan developed for the facility (see
15 Sections A and B).
16

Cif
18 1.3 QUALITY ASSURANCE PROJECT PLAN APPLICABILITY AND

'19 RELATIONSHIP TO THE WESTINGHOUSE HANFORD
20 COMPANY QUALITY ASSURANCE PROGRAM
21
A2 This quality assurance project plan (QAPP) applies specifically to the
23 field activities and laboratory analyses performed as part of sampling and
24 testing investigations supporting the closure of the 2101-M Pond at the
25 Hanford Site. The plan is designed to be implemented in conjunction with the
26 specific requirements of the 2101-M Pond Closure Plan. The QAPP is prepared
27 in compliance with the Environmental Engineering, Technology and Permitting
28 Function Quality Assurance Program Plan (WHC-EP-0383) (which is in
9 preparation). This plan describes the means selected to implement the overall

30 QA program requirements defined by the Westinghouse Hanford Quality Assurance
-3,1 Manual (WHC 1989b), as applicable to environmental investigations, while
32 accommodating the specific requirements for project plan format and content

-33 agreed upon in the Hanford Federal Facility Agreement and Consent Order
34 (Ecology et al. 1989). The program plan contains a matrix of procedural

(135 resources [from WHC-CM-4-2 and from the Westinghouse Hanford Environmental
36 Investigations and Site Characterization Manual (WHC 1989a)] that have been
37 drawn upon to support this QAPP. This QAPP is subject to mandatory review and
38 revision before use on subsequent phases of the investigation. Distribution
39 and revision control of this plan will be in compliance with procedures QR
40 6.0, "Document Control," and QI 6.1, "Quality Assurance Document Control," all
41 from WHC-CM-4-2 (WHC 1989b). All plans and procedures referenced in the QAPP
42 are available for regulatory review on request by the direction of the
43 Technical Lead.
44
45
46 1.4 SAMPLING AND TESTING ACTIVITIES
47
48 Field sampling activities will include surface water sampling and near
49 surface soil sampling. A complete description of all activities is provided
50 in Appendix E-1 of the 2101-M Pond Closure Plan.
51
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1 2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES
2
3
4 The following sections describe the organizations and their
5 responsibilities in conducting investigations at 2101-N Pond.
6
7
8 2.1 PROJECT MANAGEMENT RESPONSIBILITIES
9
10 The Environmental Engineering, Technology and Permitting Function of
11 Westinghouse Hanford Company (Westinghouse Hanford) has primary
12 responsibilities for conducting this investigation. An organizational chart
13 is included as Figure E2-1. The following describe responsibilities of key
14 test personnel and organizations.
15
16 Closure Plan Lead (Regulatory Permitting/NEPA Group)--The Closure Plan
17 Lead is responsible for overall project organization and interface with
18 the regulatory agencies and the DOE.
19
20 Technical Lead--The Technical Lead is responsible for overall direction
21 of sampling and testing activities; responsibilities include the planning

C 22 and authorization of all work and management of any subcontracted
23 activities, as well as overall technical schedule and budgetary
24 performance.
25
26 Quality Assurance Officer--The Quality Assurance Officer is responsible
27 for overall direction of sampling and testing activities;
28 responsibilities include the planning and authorization of all work and
29 management of any subcontracted activities, as well, as overall technical
30 schedule and budgetary performance.

- 31
32 Heath and Safety Officer (Environmental Division/Environmental Field
33 Services)--The Health and Safety Officer is responsible for determining
34 potential health and safety hazards from volatile, and/or toxic compounds
35 during sample handling and sampling decontamination activities and has
36 the responsibility and authority to halt field activities because of
37 unacceptable health and safety concerns.
38
39 Field Team Leader--The field team leader is responsible for onsite
40 direction of sampling technicians in compliance with the requirements of
41 the closure plan, this QAPP, and implementing all Environmental
42 Investigations Instructions (EIIs).
43
44 Office of Sample Management (OSM)--The Westinghouse Hanford- OSM is
45 responsible for coordinating sample shipments between the field team and
46 the analytical laboratory, resolution of any chain-of-custody issues, and
47 for validation of all analytical data as discussed in Section 8.0.
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I

LEAD AGENCY
U.S. Environmental U.S. Department State of Washington
Protection Agency ---- of Energy -- - Department of Ecology
Project Manager Project Manager Project Manager

U.S. Environmental] U.S. Department State of Washington
Protection Agency --.- - of Energy ----- Department of Ecology

Unit Manager Unit Manager Unit Manager

Closure Plan Lead
(Westinghouse Hanford
Company Regulatory

Permitting)

Ouality Assurance .
Officer I

Soil and
Sediment Samplingj

Technicians

-... Industrial Safety
and Fire Protection

Field Team HIIIt and
Leader Safety Officer

Office of Sample Analytical
Management Laboratory

(OSM) HI
MAC/081490-D

Figure E2-1. Project Organization, Sampling at 2101-M Pond.
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1 2.2 ANALYTICAL LABORATORIES
2
3 Samples shall be routed to an approved Westinghouse Hanford, participant
4 contractor, or subcontractor laboratory, who shall be responsible for
5 performing the analyses identified in this plan in compliance with work orders
6 or contractual requirements and Westinghouse Hanford-approved procedures
7 (Section 4.1.2). At the direction of the Technical Lead, services of
8 alternate qualified laboratories may be procured for the performance of split
9 sample analyses for performance audit purposes. If such an option is

10 selected, the QA plan and applicable analytical procedures from the alternate
11 laboratory also shall be approved by Westinghouse Hanford before their use in
12 compliance with Section 4.1.2 requirements. All analytical laboratory work
13 shall be subject to the surveillance controls invoked by QI 7.3, "Source
14 Surveillance and Inspection" (WHC 1989b).
15
16
17 2.3 OTHER SUPPORT CONTRACTORS
18
19 Support contractors may be assigned project responsibilities at the
20 direction of the Technical Lead. Such services shall be in compliance with
21 standard Westinghouse Hanford procurement procedure requirements as discussed

C7 22 in Section 4.1.2. All work shall be performed in compliance with Westinghouse
23 Hanford approved QA plans and/or procedures, subject to controls of QI 7.3,
24 "Source Surveillance and Inspection" (WHC 1989b).
25
26
27
28 3.0 OBJECTIVES FOR MEASUREMENTS
29
30

- 31 The purpose of this investigation is to assess the existence, nature, and
32 extent of any contamination in the near surface soils of the 2101-M Pond and

- 33 rainwater run-off ditch, and the chemical composition of the pond water as it
34 relates to the surrounding environment. As noted in Section 4.6 of Data
35 Quality Objectives for Remedial Response Activities: Volume I. Development
36 Process (EPA 1987), universal goals for precision, accuracy,
37 representativeness, completeness, and comparability cannot be practically
38 established at the outset of an investigation. However, data is available
39 from previously negotiated analytical contracts for Hanford Site
40 investigations, the data quality objectives guidance document cited previously
41 (EPA 1987), and from typical capabilities currently expected for laboratories
42 involved in environmental analyses that may be used as minimum guidelines for
43 the selection of analytical methods appropriate for this investigation.
44 Table E2-1 provides preliminary target values for detection limits, precision,
45 and accuracy that are intended for use in initial procurement negotiations
46 with the analytical laboratory. After individual laboratory statements of
47 work are negotiated, and procedures are developed and approved as noted in
48 Section 4.1 and Table E2-2, this section will be revised to reference approved
49 detection limit, precision, and accuracy criteria as project requirements.
50
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Analytes of Interest and Analytical Methods for 2101-M Pond. (sheet 1 of 2)

Anltcl Analyte of interest Standard Minimump Precislonc Accuracyc Comments
category re~eog limit

2
3

4
5

6
7

9

Inorganics

ceto ne
ethylene chloride
(DicNloromethane)

Tol uene

Butanoic acid

8240

8020

8270

9060

Volatile
organics

Purgeable
Aromatics

Semi-volatile
organics

Total organic
carbon (TOC)

Total organic
( dX)

6010
601060 1
6010
6010
6010
6010
7421
6010
6010
6010
6010
6010
6010
6010
7060
9010

7841

25 mg

25 mg/Kg

e

1.0 mg/Kg

Ih

45.0 mgiKg
2.0 mg/K g
7.0 mg/gK

7.s0 m7Kg
30.0 m74g
2.0 mg/Kg
1.0 mg/K
15.0 fmg/Kg

7.0 mg/K
29.0 m g
2.0 mg? g
8.0 mg Kg
2.0 mg/Kg
2.0 mg/Kg
250 mg/Kg
0.04 mn Kg

2 .0 mg/Kg

5PB

±25% RPD

e

±25% RPD

±25% RPD

±25%
±25%
±25%

±25%
±25%

+25%
±-25%
±25%
±-25%
±25%

±:25%
±:25%
::25%
:25%
±25%
±25%
±25%
±25%±25%
±25%
±25%

d

d

d

d

±25%

e

±25%

±25%

±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%
±25%

BD

R))
RP)

RPD
RPD

RPD
RPDRPD
RPD

CD Mr

C-
00

o mI

11

1

9030 ,

10
11

12
4-

15 r-M
I~M

Al uni nium
anr urn
ai ium

Copper
Iron
agnesium

Nicel
Potassiurn
Silver
Sodium
Strontium
Vanadium
Zinc
Arsenicp
CyanideP
se cury

Thallium

16

17

18
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1

2
3

4
5

6
7
8
9
10
11
12
13
14
15
16
1 718
19 >

21
22 m
23 T
2401
25
26
27
28
29
30

Table E2-1. Analytes of Interest and Analytical Methods for 2101-M Pond. (sheet 2 of 2)

AnltclStandard Minimum
An t Analyte of interest refe ene detecti on Precision' Accuracyc Commentscategory method limit

Inor anics Sulfide' 9039 500 mg/Kg ±25% RPD ±25% d
(cont.) Fluoride 3004 1.0 mg/g ±25% RPD ±25%

Am(onium ASTM D1426 0.5 mg/Kg ±25% RP ±25%
pH 9045 d

8Unless otherwise specified, methods are from Test Methods for Evaluating Solid Waste (SW-846)
(EPA 1986).

bAnalytical methods shall be in compliance with approved Westinghouse Hanford or Westinghouse
Ha ford-approved participant contractor or subcontracto procedures. All procedures shall be reviewed

aprove in vomN i ance with requirements specified in the Westinghouse Hanford QA program for
C ERCL RI/FS activities.

CMimimum requirements for method detection levels precision, and accuracy will be method-
specific, and hal 1 be negotiated 4nd established in the procedure review and aproval process. Target
values are indicated where appropriate; precision is expressed in terms of rel ive percent different
(RPD) and accuracy as percent age recovery.

dAnalyses shall be performed by an approved participant contractor or subcontractor laboratory.
eNot a normally analyzed for constituent, therefore there are no established values.
tHighly dependant on operating conditions and plasma position.
9From Methods for Chemical Analysis of Water and Waste, EPA 600/4-79-020 (EPA 1983a).
hSpecies dependant.

PPond water target analyte only.

0CO.

o 00

IA

0 3 - 7



Table E2-2. Investigative Procedures for 2101-M Pond Water and Near
Sampling.

Procedure Title
T

Sur
s

3

4

5

EII 1.2 Preparation and revision of environmental
investigation instructions

ElI 1.4 Deviation from environmental investigation
instruction

EII 1.5 Field logbooks

EII 1.6 Records management

EII 1.7 Indoctrination, training and qualification

ElI 2.1 Preparation of health and safety plans

EII 3.1 User calibration of health and safety
measuring and test equipment (M&TE)

EII 5.0 Sample identification and entry into the
(HEIS) database

EII 5.1 Chain of custody

EII 5.2 Soil and sediment sampling

EII 5.5 Decontamination of equipment for
RCRA/CERCLA sampling

EII 5.11 Sample packaging and shipping

'Procedures are EIIs selected from the latest approved
(WHC 1989a).

Surface Soil

ask 1:
face watE
ampling

x

x

x

x

x

x

x

x

x

x

x

version

6

7

8

9

10

11

12

13

14

15

16
17

18

1
2

Task 2:
Soil

sampling

x

x

x

x

x

x

x

x

-o

x

x

x

x
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26
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32
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

APP E2-8

Goals for data representativeness are addressed qualitatively by the
specification of sampling locations and intervals within Appendix E-1 of the
closure plan. Objectives for completeness for this investigation shall
require that contractually or procedurally established requirements for
precision and accuracy be met for at least 90% of the total number of
requested determinations. Failure to meet this criterion shall be documented
in data summary reports as described in Section 8.1, and shall be considered
in the validation process discussed in Section 8.2. Corrective action
measures shall be initiated by the Technical Lead as appropriate, as noted in
Section 13.0. Approved analytical procedures shall require the use of the
reporting techniques and units consistent with the Environmental Protection
Agency (EPA) reference methods listed in Table E2-1 to facilitate the
comparability of data sets in terms of precision and accuracy.

4.0 SAMPLING PROCEDURES

The following sections provide information on procedure approvals and
controls, investigative procedures, and additions and changes to procedures.

4.1 PROCEDURE APPROVALS AND CONTROL

Procedure approvals and controls are discussed in the following sections.

4.1.1 Westinghouse Hanford Procedures

The Westinghouse Hanford procedures that will be used to support the
closure plan have been selected from the quality assurance program index
(QAPI) included in the Westinghouse Hanford, Environmental Engineering,
Technology and Permitting Function Quality Assurance Program Plan
(WHC-EP-0330). Selected procedures include Environmental investigation and
instructions (Ells) from the Environmental Investigations and Site
Characterization Manual (WHC 1989a), and quality requirements (QR) and quality
instructions (QI) from the Westinghouse Hanford Quality Assurance Manual (WHC
1989b). Procedure approval, revision, and distribution control requirements
applicable to EIls are addressed in EII 1.2, "Preparation and Revision of
Environmental Investigation Instructions" (WHC 1989a); requirements applicable
to QIs and QRs are addressed in QR 5.0, "Instructions, Procedures, and
Drawings"; QI 5.1, "Preparation of Quality Assurance Documents"; QR 6.0,
"Document Control"; and QI 6.1, "Quality Assurance Document Control" (WHC
1989b). Other procedures applicable to the preparation, review, and revision
of OSM and other Hanford analytical laboratory procedures shall be defined in
the various procedures and manuals identified in the Environmental
Engineering, Technology and Permitting Function Quality Assurance Program Plan
(WHC-EP-0383) under criteria 5.00 and 6.00. All procedures are available for
regulatory review on request at the direction of the Technical Lead.
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1 4.1.2 Participant Contractor/Subcontractor irocedures
2
3 As noted in Section 2.1, participant contractor and/or subcontractor
4 services may be procured at the direction of the Technical Lead. All such
5 procurements shall be subject to the applicable requirements of
6 QR 4.0, "Procurement Document Control"; QI 4.1, "Procurement Document
7 Control"; QI 4.2, "External Services Control"; QR 7.0, "Control of Purchased
8 Items and Services"; QI 7.1, "Procurement Planning and Control"; and/or
9 QI 7.2, "Supplier Evaluation" (WHC 1989b). Whenever such services require

10 procedural controls, requirements for use of Westinghouse Hanford procedures
11 or for submittal of contractor procedures for Westinghouse Hanford review and
12 approval before use, shall be included in the procurement document or work
13 order, as applicable. In addition to the submittal of analytical procedures,
14 analytical laboratories shall be required to submit the current version of
15 their internal QA program plans. Before use, all analytical laboratory plans
16 and procedures shall be reviewed and approved by qualified personnel from the

c17 OSM, Westinghouse Hanford analytical laboratories organizations, or other
18 qualified personnel, as directed by the Technical Lead. All reviewers shall
19 be qualified under the requirements of ElI 1.7, "Indoctrination, Training, and
ZO Qualification" (WHC 1989a). All participant contractor or subcontractor
21  procedures, plans, and/or manuals shall be retained as project quality records
1 2 in compliance with ElI 1.6, "Records Management" (WHC 1989a); QR 17.0,

3 "Quality Assurance Records"; and QI 17-.1, "Quality Assurance Records Control"
-24 (WHC 1989b). All such documents shall be available for regulatory review on
25 request, at the direction of the Technical Lead.
26
27

'28 4.2 SAMPLING AND INVESTIGATIVE PROCEDURES
29
so All soil sampling activities shall be performed in compliance with
11 ElI 5.2, "Soil and Sediment Sampling" (WHC 1989a). Additional EIIs that have
32 been selected to support this activity are identified in Table E2-2. Sample
-33 identification requirements and container type, preparation, and preservation
34 requirements shall be as specified in ElI 5.11. Procedures to support data
f, 5 interpretation shall be developed as modifications to ElI 11.2, as contractor
36 procedures, or may be incorporated as addenda to this QAPP as necessary to
37 support the detailed requirements of the 2101-M Pond Closure Plan.
38
39
40 4.3 PROCEDURE ADDITIONS AND CHANGES
41
42 Additional EIIs or ElI updates that may be required as a consequence
43 of closure plan requirements shall be developed in compliance with
44 ElI 1.2, "Preparation and Revision of Environmental Investigations
45 Instructions" (WHC 1989a). Should deviations from established EIIs be
46 required to accommodate unforseen field situations, the field team leader can
47 authorize any such deviation in accordance with the requirements of
48 ElI 1.4, "Deviation from Environmental Investigations Instructions"
49 (WHC 1989a). Documentation, review, and disposition of instruction change
50 authorization forms are defined within ElI 1.4. Other types of document

APP E2-9
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1 change requests shall be completed as required by the Westinghouse Hanford
2 procedures governing their preparation and revision.
3
4
5
6 5.0 SAMPLE CUSTODY
7
8
9 All samples obtained during the course of this investigation shall be

10 controlled as required by EII 5.1, "Chain of Custody" (WHC 1989) from the
11 point of origin to the analytical laboratory. Laboratory chain-of-custody
12 procedures shall be reviewed and approved as required by Westinghouse Hanford
13 procurement control procedures as noted in Section 4.1, and shall ensure the
14 maintenance of sample integrity and identification throughout the analytical
15 process. At the direction of the Technical Lead, requirements for return of
16 residual sample materials after completion of analysis shall be defined in
17 accordance with those procedures defined in the procurement documentation to
18 subcontractor or participant contractor laboratories. Chain-of-custody forms
19 shall be initiated for returned residual samples as required by the approved
20 procedures applicable within the participating laboratory. Results of
21 analyses shall be traceable to original samples through the unique code or

C7 22 identifier specified in Section 4.0. All results of analyses shall be
23 controlled as permanent project quality records as required by QR 17.0,
24 "Quality Assurance Records" (WHC 1989b) and EII 1.6, "Records Management"
25 (WHC 1989a).
26
27
28
29 6.0 CALIBRATION PROCEDURES
30
31
32 Calibration of all Westinghouse Hanford measuring and test equipment,
33 whether in existing inventory or purchased for this investigation, shall be
34 controlled as required by QR 12.0, "Control of Measuring and Test Equipment";
35 QI 12.1, "Acquisition and Calibration of Portable Measuring and Test
36 Equipment"; QI 12.2, "Measuring and Test Equipment Calibration by User"
37 (WHC 1989b); and/or EII 3.1, "User Calibration of Health and Safety Measuring
38 and Test Equipment" (WHC 1989a). Routine operational checks for Westinghouse
39 Hanford field equipment shall be as defined within applicable EIIs or
40 procedures; similar information shall be provided in Westinghouse Hanford-
41 approved participant contractor or subcontractor procedures.
42
43 Calibration of Westinghouse Hanford, participant contractor, or
44 subcontractor laboratory analytical equipment shall be as defined by
45 applicable standard analytical methods, subject to Westinghouse Hanford review
46 and approval.-
47
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1 7.0 ANALYTICAL PROCEDURES
2
3
4 Analytical methods or procedures based on the reference methods
5 identified in Table E2-1 and Section 3.0 shall be selected or developed and
6 approved before use in compliance with appropriate Westinghouse Hanford
7 procedure and/or procurement control requirements as noted in Section 4.1.
8
9
10
11 8.0 DATA REDUCTION, VALIDATION, AND REPORTING
12
13
14 The following sections contain information concerning data reporting,
15 data validation, and data review and management.
16

18 8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION
19
,20 All analytical laboratories shall be responsible for preparing a report
21 summarizing the results of analysis and for preparing a detailed data package

(,12 that includes all information necessary to perform data validation to the
23 extent indicated by the minimum requirements of Section 8.2. Data summary
-24 report format and data package content shall be defined in procurement
25 documentation subject to Westinghouse Hanford review and approval as noted in
26 Section 4.1. At a minimum, laboratory data packages shall include the
27 following:
-28
729 * Sample receipt and tracking documentation (including identification
30 of the organization and individuals performing the analysis, the

-31 names and signatures of the responsible analysts, sample holding
32 time requirements, references to applicable chain-of-custody

3 procedures, and the dates of sample receipt, extraction, and
34 analysis)

a
36 * Instrument calibration documentation, including equipment type and
37 model, with continuing calibration data for the time period in which
38 the analysis was performed
39
40 * Quality control data, as appropriate for the methods used, including
41 matrix spike/matrix spike duplicate data, recovery percentages,
42 precision data, laboratory blank data, and identification of any
43 nonconformances that may have affected the laboratory's measurement
44 system during the time period in which the analysis was performed
45
46 . The analytical results or data deliverables, including reduced data,
47 reduction formulas or algorithms, and identification of data
48 outliers or deficiencies.
49
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1 Other supporting information, such as initial calibration data,
2 reconstructed ion chromatographs, spectrograms, traffic reports, and raw data,
3 need not be included in the submittal of individual data packages unless
4 specifically requested by the Technical Lead or the OSM. However, all sample
5 data shall be retained by the analytical laboratory and made available for
6 systems or program audit purposes upon request by Westinghouse Hanford,
7 U.S. Department of Energy-Richland Operations Office (DOE-RL), or regulatory
8 agency representatives (Section 10.0). Such data shall be retained by the
9 analytical laboratory through the duration of contractual statement of work,

10 at which point the data shall be turned over to Westinghouse Hanford for
11 archiving.
12
13 The completed data package shall be reviewed and approved by the
14 analytical laboratory's QA Manager before submittal to the OSM for validation
15 as discussed in Section 8.2. The requirements of this section shall be
16 included in procurement documentation or work orders, as appropriate, in
17 compliance with the standard Westinghouse Hanford procurement control
18 procedures referenced in Section 4.1.
19
20
21 8.2 VALIDATION

C-1 22
23 Validation of the completed data package shall be performed by
24 Westinghouse Hanford OSM personnel. Validation requirements shall be defined
25 within approved OSM data validation procedures, but at a minimum shall require
26 the following:
27
28 For organic analyses, validation reports shall be prepared documenting

4 29 validation of the following areas as recommended in Laboratory Data Validation
30 Functional Guidelines for Evaluating Organics Analyses (EPA 1988b):
31
32 * Data summary narrative
33
34 0 Sample holding times
35
36 0 Gas chromatograph/mass spectrometer tuning and mass calibration
37 requirements
38
39 * Continuing calibration requirements
40
41 . Method blank sample requirements
42
43 0 Surrogate recovery requirements
44
45 * Matrix spike/matrix spike duplicate requirements
46
47 & Internal standards performance requirements
48
49 * Target compound identification requirements
50
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1 & Target compound quantitation requirements and reported detection
2 limits
3
4 a Any tentatively identified compounds, library search, assessment,
5 and quantitation requirements
6
7 a Overall data assessment requirements.
8
9 For inorganic analyses, validation reports shall be prepared documenting

10 validation of the following areas, as recommended in Laboratory Data
11 Validation Functional Guidelines for Evaluating Inorganics Analyses
12 (EPA 1988a):
13
14 * Data summary narrative
15
16 0 Sample holding times

1/
18 * Continuing calibration requirements
19
,20 * Method blank sample requirements
21
rK 0 Interference check sample requirements
23
24 * Laboratory control sample requirements
25
26 & Duplicate sample analysis
27
28 . Matrix spike sample requirements
-29
30 a Atomic absorption quality control requirements

41
32 * Inductively coupled plasma serial dilution requirements
In
4 Overall data assessment requirements.

36
37 8.3 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS
38
39 All validation reports and supporting analytical data packages shall be
40 subjected to a final technical review by a qualified reviewer at the direction
41 of the Technical Lead before submittal to regulatory agencies or inclusion in
42 reports or technical memoranda. All validation reports, data packages, and
43 review comments shall be retained as permanent project quality records in
44 compliance with EII 1.6, "Records Management" (WHC 1989a) and QA 17.0,
45 "Quality Assurance Records" (WHC 1989b).
46
47
48
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1 9.0 INTERNAL QUALITY CONTROL
2
3
4 All analytical samples shall be subject to in-process quality control
5 measures in both the field and laboratory. Unless superseded by specific
6 directions provided in Appendix J of the closure plan, the following minimum
7 field quality control requirements apply. These requirements are adapted from
8 Test Methods for Evaluating Solid Waste (SW-846) (EPA 1986), as modified by
9 the proposed rule changes included in the Federal Register, Volume 54, No. 13

10 (EPA 1989).
11
12 . Duplicate samples--For each shift of sampling activity under an
13 individual sampling subtask, a minimum of 5% of the total collected
14 samples shall be duplicated. Field duplicate samples are samples
15 retrieved from the same sampling location using the same equipment
16 and sampling technique, but analyzed independently. Laboratory
17 duplicate samples are samples taken successively from the same bulb.
18 Duplicate samples are generally used to verify the repeatability or
19 reproducibility of the analytical data.
20
21 * Split samples--At the Technical Lead's directi on, field or field

O 22 duplicate samples may be split in the field and sent to an
23 alternative laboratory.as a performance audit of the primary
24 laboratory. Frequency shall meet the minimum schedule requirements
25 of Section 10.0.
26
27 . Field/Equipment Blanks--A water blank consists of pure deionized,
28 distilled water whose chemical composition is known, drawn through
29 decontaminated sampling equipment and taken as a sample. Blanks are
30 used to verify the adequacy of sampling equipment decontamination
31 procedures and are used to check for possible contamination
32 originating with the sampling environment. Blanks will be run
33 before the initiation of sampling each day or if blank contamination
34 is suspected or detected.
35
36 The internal quality control checks performed by analytical laboratories'
37 laboratory analyses shall meet the following minimum requirements.
38
39 . Matrix spiked and matrix spiked duplicate samples--Matrix spiked and
40 matrix spiked duplicate samples require the addition of a known
41 quantity of a representative analyte of interest to the sample as a
42 measure of recovery percentage. The spike shall be made in a
43 replicate of a field sample. Spike compound selection, quantities,
44 and concentrations shall be described in the laboratories analytical
45 procedures. One sample shall be spiked for each analytical batch,
46 or once every 20 samples, whichever is greater.
47
48 * Quality control reference samples--A quality control reference
49 sample shall be prepared from an independent standard at a
50 concentration other than that used for calibration, but within the
51 calibration range. Reference samples are required as an independent
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I check on analytical technique and methodology, and shall be run with
2 every analytical batch, or every 20 samples, whichever is greater.
3
4 Other requirements specific to laboratory analytical equipment
5 calibration are included in Section 6.0. The minimum requirements of this
6 section shall be invoked in procurement documents or work orders in compliance
7 with standard Westinghouse Hanford procedures as noted in Section 4.1.
8
9
10
11 10.0 PERFORMANCE AND SYSTEM AUDITS
12
13
14 Performance, system, and program audits are scheduled to begin early in
15 the execution of this closure plan and to continue through to completion.
16 Collectively, the audits address quality affecting activities that include,

4D7 but are not limited to measurement accuracy, intramural and extramural
18 analytical laboratory services, field activities, and data collection,
19 processing, validation, and management.
20
21 Performance audits of the accuracy of laboratory analyses are implemented
r2 in accordance with Standard Operating Procedure EII 1.12 "Laboratory Analysis
23 Performance Audits." System audit requirements are implemented in accordance
24 with Standard Operating'Procedure QI 10.4, "Surveillance" (WHC 1989b).
25 Surveillances will be performed regularly throughout the course of the closure
26 plan activities. Additional performance and system "surveillances" may be
27 scheduled as a consequence of corrective action requirements, or may be
-28 performed upon request. All quality affecting activities are subject to
_Z9 surveillance.
Jo
3.1 All aspects of closure plan activities will also be evaluated as part of
32 environmental restoration program wide QA audits under the procedural
-36 requirements of WHC-CM-4- (WHC 1989b). Program audits shall be conducted in
34 accordance with QR 18.0. dits"; QI 18.1, "Audit Programming and
CT5 Scheduling"; and QI 18.: anning, Performing, Reporting, and Follow-up of
36 Quality Audits" by audi. 'alified in compliance with Q1 2.5,
37 "Qualification of Quali- rance Program Audit Personnel" (WHC 1989b).
38
39
40
41 PREVENTIVE MAINTENANCE
42
43
44 All measurement and testing equipment used in the field and laboratory
45 that directly affects the quality of the analytical data shall be subject to
46 preventive maintenance measures that ensure minimization of measurement system
47 downtime. Field equipment maintenance instructions shall be as defined by the
48 approved procedures governing their use. Laboratories shall be responsible
49 for performing or managing the maintenance of their analytical equipment;
50 maintenance requirements, spare parts lists, and instructions shall be
51 included in individual methods or in laboratory QA plans, subject to
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Westinghouse Hanford review and approval. When samples are analyzed using EPA
reference methods, the requirements for preventive maintenance of laboratory
analytical equipment as defined by the reference method shall apply.

12.0 DATA ASSESSMENT PROCEDURES

Test data from this investigation will be assessed as required by
Appendix E-1, of this closure plan. Analytical data shall first be compiled
and summarized by the laboratory and validated in compliance with approved OSM
procedures meeting all minimum requirements of Section 8.0.

13.0 CORRECTIVE ACTION

Corrective action requests required as a result of surveillance reports,
nonconformance reports, or audit activity shall be documented and
dispositioned as required by QR 16.0, "Corrective Action"; QI 16.1,
"Trending/Trend Analysis"; and QI 16.2, Corrective Action Reporting,"
(WHC 1989b). Primary responsibilities for corrective action resolution are
assigned to the Technical Lead and the QA Coordinator. Other measurement
systems, procedures, or plan corrections that may be required as a result of
routine review processes shall be resolved as required -by governing procedures
or shall be referred to the Technical Lead for resolution. Copies of all
surveillance, nonconformance, audit, and corrective action documentation shall
be routed to the project QA records upon completion or closure.

14.0 QUALITY ASSURANCE REPORTS

As previously stated in Sections 10.0 and 13.0, project activities shall
be assessed regularly by auditing and surveillance processes. Surveillance,
nonconformance, audit, and corrective action documentation shall be routed to
the project quality records upon completion or closure of the activity.
A report summarizing all audit, surveillance, and instruction change
authorization activity (see Section 4.4), as well as any associated corrective
actions, shall be prepared by the QA Coordinator at the completion of the
activity or annually beginning one year after approval of the closure plan,
whichever is sooner. The report(s) shall be submitted to the Technical Lead
for incorporation into the final report prepared at the end of the
investigation. The final report shall include an assessment of the overall
adequacy of the total measurement system with regard to the data quality
objectives of the investigation.
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1 1.0 INTRODUCTION
2
3
4 The following sections evaluate the performance of the preliminary cover
5 design as required by WAC-173-303. The areas in which the cover is evaluated
6 are (1) surface water erosion, (2) wind erosion, (3) and landfill performance
7 (HELP model evaluation). These evaluations support the effectiveness of the
8 preliminary cover design.
9
10
11
12 2.0 SURFACE WATER EROSION
13
14
15 Water Erosion Potential--The erosion potential of the cover surface soil
16 because of precipitation events is evaluated using the U.S. Department of
17 Agriculture (USDA) Universal Soil Loss Equation (USLE). The Universal Soil
18  Loss Equation consists of six quantifiable factors, as follows (EPA 1979):
19
20
21 A = RKLSCP
22

r 23
24 where:
25
26 A = average soil loss (tons/acre/yr)
27 R = rainfall and run-off erosivity index
28 K = soil erodibility factor
29 L = slope length factor
30 S = slope steepness factor
31 C = cover/management factor
32 P = practice factor.
33
34 For this preliminary design, McGee Ranch will be the assumed borrow site
35 for the topsoil layer. The following topsoil properties and cover design
36 details are used to evaluate A:
37
38 0 Topsoil type: silt to silt loam
39
40 0 Average percent organic matter: 0.23% (Routson 1973)
41
42 * Estimated percent clay: 6% (Routson 1973)
43
44 * Estimated percent silt: 85% (Last et al. 1987)
45
46 * Estimated percent sand: 9% (Last et al. 1987)
47
48 * Uniform percent cover slope: 3%
49
50 * Cover length (Maximum drainage length): 50 ft
51
52 * Cover vegetation: Thickspike and Siberian wheatgrasses.
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1 Therefore:
2
3
4 R = 20, from Figure F-I (EPA 1979)
5 K = 0.64, from Figure F-2 (EPA 1979)
6 LS - 0.24, from Table F-1 (EPA 1979)
7 C - 0.20 (Nyhan 1986)
8 P = 1.0 (Nyhan 1986)
9 A - (20)(0.64)(0.24)(0.20)(1.0) - 0.62 tons/acre per yr.
10
11
12 This is an acceptable erosion rate as the overall site erosion is recommended
13 to be limited to 2 tons/acre, which is a rate that does not significantly
14 increase cover maintenance (EPA 1982).
15
16

LO 17 Sheet Erosion Potential of Cover--The cover design is evaluated also to
18 determine if the 3% topsoil slope can withstand overland or sheet flow with a
19 minimum of erosion. The 50-yr, 20-minute storm rainfall intensity of
20 1.6 in./hour (Table F-2) is assumed for the design storm (Stone et al. 1983).

( 21 The 50-yr storm was selected because it exceeds the minimum design life of the
22 cover. The 20-minute rainfall intensity of 1.6 in./hour was assumed because

C 23 that intensity did occur once in a 20-minute thunderstorm over the 37 yr that
24 data was recorded at the Hanford Meteorology Station (Stone et al. 1983). The
25 Rationul Method is used for determining design discharge for tributary areas
26 of 1 m or less (about 1.196 yd2) (Nelson and Abt 1986). Unit width analysis
27 is used where area is expressed as slope length by unit width and where unit
28 width = 1 foot.
29
30
31 Q=CiA
32
33
34 where:
35
36 Q = Maximum design discharge (ft3/s)
37 C - Run-off coefficient (assuming C 1.00 indicates
38 no infiltration or worst-case scenario)
39 i = Intensity of rainfall (in./h)
40 A = Area of tributary (acres).
41
42 A portion of the design is all that need to be evaluated. The portion
43 will be assumed to be a homogeneous watershed area. It will have a 3% slope
44 with a length and a width of roughly 55 ft. Because the entire cover section
45 cannot contribute to a single tributary, it is assumed that any tributary area
46 is square. This yields an area of 0.07 acres.
47
48 Therefore:
49
50
51 Q = (1 ft)(1.6 in/hr)(0.07 acres) = 0.11 ft3/s

APP F-2
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NOTE: Values given
beyond the range of the
(EPA 1979).

for slopes longer than 300 ft or steeper than 18% are extrapolations
research data and, therefore, are less certain than the others

Table F-1. Values of the Factor LS for Specific Combinations
of Slope Length and Steepness.

Slope length (feet)
% Slope 25 50 75 100 150 200 300 400 500 600 800 1,000

0.5 0.07 0.08 0.09 0.10 0.11 0.12 0.14 0.15 0.16 0.17 0.19 0.20
1 0.09 0.10 0.12 0.13 0.15 0.16 0.18 0.20 0.21 0.22 0.24 0.26
2 0.13 0.16 0.19 0.20 0.23 0.25 0.28 0.31 0.33 0.34 0.38 0.40

3 0.19 0.23 0.26 0.29 0.33 0.35 0.40 0.44 0.47 0.49 0.54 0.57
4 0.23 0.30 0.36 0.40 0.47 0.53 0.62 0.70 0.76 0.82 0.92 1.0
5 0.27 0.38 0.46 0.54 0.66 0.76 0.93 1.1 1.2 1.3 1.5 1.7

6 0.34 0.48 0.58 0.67 0.82 0.95 1.2 1.4 1.5 1.7 1.9 2.1
8 0.50 0.70 0.86 0.99 1.2 1.4 1.7 2.0 2.2 2.4 2.8 3.1

10 0.69 0.97 1.2 1.4 1.7 1.9 2.4 2.7 3.1 3.4 3.9 4.3

12 0.90 1.3 1.6 1.8 2.2 2.6 3.1 3.6 4.0 4.4 5.1 5.7
14 1.2 1.6 2.0 2.3 2.8 3.3 4.0 4.6 5.1 5.6 6.5 7.3
16 1.4 2.0 2.5 2.8 3.5 4.0 4.9 5.7 6.4 7.0 8.0 9.0

18 1.7 2.4 3.0 3.4 4.2 4.9 6.0 6.9 7.7 8.4 9.7 11.0
20 2.0 2.9 3.5 4.1 5.0 5.8 7.1 8.2 9.1 10.0 12.0 13.0
25 3.0 4.2 5.1 5.9 7.2 8.3 10.0 12.0 13.0 14.0 17.0 19.0

30 4.0 5.6 6.9 8.0 9.7 11.0 14.0 16.0 18.0 20.0 23.0 25.0
40 6.3 9.0 11.0 13.0 16.0 18.0 22.0 25.0 28.0 31.0 -- --
50 8.9 13.0 15.0 18.0 22.0 25.0 -- -- -- -- -- --

60 12.0 16.0 20.0 23.0 28.0 -- -- -- -- -- -- --

-
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Table F-2. Average Return Period and Existing Record for Various Precipitation
Amounts and Intensity During Specified Time Periods at the Hanford Site

(based on extreme value analysis of 1947 through 1969 records).

Average Time period (amount in inches) Time period (intensity in inches per hour)
return
period Minutes Hours Minutes Hours

years 20 60 2 3 6 12 24' 20 60 2 3 6 12 24

2 0.16 0.26 0.30 0.36 0.48 0.62 0.72 0.49 0.26 0.15 0.12 0.08 0.052 0.030

5 0.24 0.40 0.48 0.55 0.77 0.95 1.06. 0.72 0.40 0.24 0.18 0.13 0.079 0.044

10 0.37 0.50 0.59 0.67 0.96 1.17 1.28 1.1 0.50 0.30 0.22 0.16 0.098 0.053

25 0.47 0.62 0.74 0.83 1.21 1.45 1.56 i.4 0.62 0.37 0.28 0.20 0.121 0.065

50 0.53 0.72 0.85 0.96 1.40 1.66 1.77 1.6 0.72 0.42 0.32 0.23 0.138 0.074

100 0.60 0.81 0.96 1.07 1.59 1.87 1.99 1.8 0.81 0.48 0.36 0.27 0.156 0.083

250 0.68 0.93 1.11 1.22 1.82 2.13 2.26 2.0 0.93 0.55 0.41 0.30 0.177 0.094

500 0.73 1.02 1.22 1.33 2.00 2.34 2.47 2.2 1.02 0.61 0.44 0.33 0.195 0.103

1,000 0.80 1.11 1.33 1.45 2.20 2.55 2.68 2.4 1.11 0.67 0.48 0.37 0.212 0.122

Existing a 0.59 0.88 1.08 1.68 1.88 1.91 a 0.59 0.44 0.36 0.28 0.157 0.080
record

Month/day 6/12 10/1 10.5 10.5 10.5 10.5 6/12 10/1 10/1 10.5 10.5 10.5

Year -- 1969 1957 1957 1957 1957 1957 -- 1969 1959 1959 1959 1959 1959

NOTE: Records for 1947 through 1969 are from Stone et al. (1983).
aNo records have been kept for time periods of less than 60 min. However, the rain gage

chart for 6-12/69 shows the 0.55 in occurred during a 20-min period from 6:35 p.m., Pacific
Standard Time. An additional 0.04 in occurred between 6:55 p.m. and 7:10 p.m., Pacific Standard
Time, to account for the record 60-minute amount of 0.59 inch.
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1 In order to do unit analysis, the depth of flow for this discharge must
2 be determined. Flow depth is calculated as follows:
3
4
5 y - [Qn/(1.486)(S 0 5)]0.6
6
7
8 where:
9
0 y = depth of flow (ft)
1 Q - maximum design discharge (ft3/second) (from previous equation)
2 n - manning roughness coefficient (where n - 0.02
3 for silt loam (Nelson and Abt 1986))
4 S = cover slope (percent).
5
6 Therefore:
7
8
9 y = [(0.11 cfs)(0.020)/(1.486)(0.03)0.5]0 6 = 0.06 ft.
0
1
2 The velocity can now be determined for a unit area (one flow depth deep,
3 and one foot in width).
4
5
6 V = Q/A
7
8
9 where:
0
1 V = design flow velocity (ft/s)
2 Q - maximum design discharge (ft3/s)
3 A = y (area of flow).
4
5
6 V - (0.11 cfs)/(1 ft)(0.06 ft) 1.83 ft/s.
7
8
9 Allowable V for silt loam is 3 ft/second (Nelson and Abt 1986).
0 Therefore, sheet erosion potential of the cover materials is not a problem.
1
2
3
4 3.0 WIND EROSION EVALUATION
5
6
7 To evaluate the wind erosion potential of the cover surface soil, the
8 Wind Erosion Equation (WEQ) was developed by the USDA Agricultural Research

APP F-7
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1 Service (ARS). It has been modified for use in the state of Washington by the
2 Soil Conservation Service (USDA 1987). The equation is used to evaluate the
3 potential for wind erosion of soil surfaces and is used as follows:
4
5
6 E = f(IKCLV)
7
8
9 where:
0
1 E = the estimated average annual soil loss in tons/acre/yr due to wind
2 erosion
3 f - an indication that the equation includes functional relationships
4 that are not straight-line mathematical functions
5 I = soil erodibility factor
6 K = ridge roughness factor
7 C = climatic factor
8 L - unsheltered distance
9 V = vegetative factor.
0
1 The equation can be considered to be successive modifications to I. The
2 I factor is the potential annual wind erosion in tons/acre/yr for a given soil
3 on an isolated, level, smooth, unsheltered, wide, and bare field with a
4 noncrusted surface where the climatic factor is 100 percent.
5
6 The I factor is dependent on the soil texture and the percentage of dry
7 aggregates over 0.84 mm in size. From DOE 1990, this value is roughly 3% for
8 McGee Ranch Silt. To evaluate a soil in a realistic manner entails
9 determining the normal, natural occurring state of the soil after exposure to
0 the elements. McGee Ranch soils normally exhibits a crusted surface
1 condition, for which the I value in Table F-3 is 36.7. It is expected that
2 the topsoil layer will form a crusted surface relatively soon after
3 construction, in response to rain and snowfall events during the winter of the
4 first year. If necessary, the formation of a crusted surface may be
5 accelerated by direct application of water.
6
7 This I value must be adjusted for the portion of the cover that will be
8 sloped and facing the prevailing winds. This is applied where an unsheltered
9 distance of 500 ft or less exists as is the case with the 2101-M Pond cover.
0 With a cover slope of 3%, the adjustment factor from Table F-4 is 1.3,
1 therefore;
2
3
4 I = (36.7)(1.3) = 48 tons/acre/yr
5
6
47 The ridge roughness factor's (K) primary use is in application to
8 agricultural related activities that take place on a recurring basis (e.g.,
49 plowing, planting, discing, harrowing, etc.). Ridges may be created at
50 planting time, but these will exist for only a short period of time. This
51 assumes that the seed is planted using a drill as opposed to planting by
52 broadcast seeding methods. Assuming a ridge height of 1 in. after seeding, a

APP F-8
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Table F-3. Soil Erodibility Index (I).
Percent of dry soil
not passing a 20 0 1 2 3 4 5 6 7 8 9

mesh screen

(Units) Noncrusted soil surface (tons/acre)
0 0 310 250 220 195 180 170 160 150 - 140

10 134 131 128 125 121 117 113 109 106 102

20 98 95 92 90 88 86 83 81 79 76

30 64 72 71 69 67 65 63 62 60 58
40 56 54 52 51 50 48 47 45 43 41

50 38 36 33 31 29 27 25 24 23 22

60 21 20 19 18 17 16 16 15 14 13
70 12 11 10 8 76 6 4 3 3 2
80 2 0 0 0 0 0 0 0 0 0

Fully crusted soil surface (tons/acre)

0 0 51.7 41.7 36.7 32.5 30.0 28.7 26.7 25.0 23.3
10 22.3 21.8 21.3 20.8 20.2 19.5 18.8 18.2 17.7 17.0
20 16.3 15.8 15.3 15.0 14.7 14.3 13.8 13.5 13.2 12.7
30 12.3 12.0 11.8 11.5 11.2 10.8 10.5 10.3 10.0 9.7
40 9.3 9.0 8.7 8.5 8.3 8.0 7.8 7.5 7.2 6.8
50 6.3 6.0 5.5 5.2 4.8 4.5 4.2 4.0 3.8 3.7
60 3.5 3.3 3.2 3.0 2.8 2.7 2.7 2.5 2.3 2.2
70 2.0 1.8 1.7 1.3 1.2 1.0 0.7 0.5 0.5 0.3
80 0.3 0 0 0 0 0 0 0 0 0

Israelsen et al. 1980.
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I Table F-4. Knoll Erodibility I Correction Factor.

2 Knoll facing wind
3 rise in percent slope (along I slope
4 prevailing wind erosion direction) correction

5 3 1.3

6 4 1.6

7 5 1.9

8 6 2.3

9 8 3.0

10 10 3.6

11
12
13
14 K factor of 0.6 is obtained from Figure F-3. This ridge height can only be
15 assumed for the first year of the cover's life because the 2101-M Pond cover
16 will not be subjected to annual tillage activities to develop and maintain
17 soil ridges. The K factor will have little or no influence on the cover
18 design after this first year. Therefore, the ridge height is assumed to be
19 zero over long periods of time. From Figure F-3, the K value is then 1.
20
21 The distribution of climatic factor (C) across Washington State is

- 22 indicated in Figure F-4. Appropriate ranges for the C factor is 60 to 70 for
23 the 2101-M Pond area.
24
25 The vegetative factor (V) is difficult to characterize. During the first
26 year after cover construction, before a mature stand of cover vegetation has
27 been produced, the soil surface will be protected from wind erosion by
28 spreading and crimping 4,000 lbs of straw per acre on or into the soil
29 surface. For following years, the amount of plant production for the site
30 must be estimated. The USDA Soil Conservation Service has performed a number
31 of evaluations of range site conditions for varying soil and precipitation
32 conditions. The average annual rainfall for this area is in the
33 6- to 9-in. range. Using the data from similar climate and land use areas,
34 the total annual production of air-dry weight per acre for the 2101-M Pond
35 vegetative cover runs from a low of 200 lbs for unfavorable years, to 500 lbs
36 for favorable years (USDA 1981). The design assumes the median value for V.
37 This yields 350 lbs of air-dry material. Using Crested Wheatgrass from
38 Table F-5 to represent the cover vegetation, the flat small grain equivalent
39 is roughly 1,100 lbs/acre. The unsheltered field length (L) for the worst
40 case condition on the cover is 50 ft.

APP F-10
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Figure F-3. Soil Ridge Roughness Factor K From
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Table F-5. Guide for Converting Range Vegetation to Equivalent Quantity
of Flat Small Grain Residue. (sheet 1 of 2)

Pounds per acre of range vegetation
Grass plants

50 100 200 300 400 500 600 700 800 900 1,000

to

0

(A
(A,

I-"
s-A
(A

1
2

3

4
5
6

720 1,630 2,630

7 Big bluestem8

Western wheatgrass,
creeping wildrye,
and side oats grama

11 Little Bluestema

Blue grama,
threadleaf sedge,
and perennial
three-awn

16 Galleta and tobosa

Bottlebrush
squirreltail,
needle and threada,
and thruber
needlegrass

22 Alkali sacaton

23 Bluebunch wheatgrass

45 110

155 245

45 110

110 235

150 300

70 150

60 150

50 120

280 480 705 950 1,215 1,495 1,785 2,090 2,410

775 1,240 1,740 2,260 2,795 3,345

285 495 735 995 1,280 1,580 1,900 2,230 2,575

490 760 1,040 1,325 1,610 1,905

800 1,200 1,700 2,600

300 600 800 1,200

400 800 1,400 2,200 2,800 3,600

300 550 850 1,150 1,500 1,900 2,300 2,600 3,000

Idaho fescue 100 200 400 900 1,500 2,300

320Buffalograss', burro-
grass, and Inland
saltgrass

8
9
10

-o

-a

12
13
14
15

17
18
19
20
21

C-mo rn

o mO

.

24
25
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Table F-5. Guide for Converting Range Vegetation to Equivalent Quantity
of Flat Small Grain Residue. (sheet 2 of 2)

Pounds per acre of range vegetation

50 100 200 300 400 500 600 700 800 900 1,000

Indian ricegrass 100 175 300 600 900 1,400

Crested wheatgrass 130 300 600 900 1,300 1,800 2,400 3,100 4,000

Cheatgrass 100 200 300 600 800 1,000 1,200 2,000 2,500 3,000

NOTE: Other grass species equivalents were estimated by comparing the growth characteristics
with the tested species.

aLyles and Allison (1980).
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1 With the given information: I= 48, K=0.6 for the first year and then
2 1.0 for the life of the cover; C= 60 to 70, L=50, and V=4,000 for the first
3 year and then 1,100 for following years; the value of E can be determined from
4 interpolation of SCS wind erosion charts for these values.
5
6 Wind erosion for the first year is estimated to be essentially zero.
7 This is primarily attributed to the projected effectiveness of the straw mulch
8 treatment. In following years, wind erosion will be determined by the
9 condition of the grass stand. In the years following the initial seeding,

10 when an average stand is present, wind erosion is predicted to be less than
11 0.5 tons/acre/yr. It is assumed also that the straw mulch will continue to
12 assist in reducing wind erosion for two to three years after placement. This
13 will be dependent upon the climatic conditions during that time span.
14
15 In those years when a less-than-average stand of grass develops (200 lbs
16 air-dry weight/acre), the estimated V will drop to roughly 600 lbs/acre. This
17 will yield a predicted erosion rate of 0.7 ton/acre/yr (C=60) to

cI18 1.0 ton/acre/yr (C=70). As is demonstrated by these results, the projected
19 soil losses are highly dependent on the vegetative factor. In those years
20 when the vegetation yield is above the predicted average, the erosion rate

.21 will be insignificant. Until the vegetative cover becomes fully established,
22 the erosion rates may exceed the estimated average range. After establishment

fl23 of the vegetative cover, the erosion rates should more closely coincide with
24 the predicted rates. An increase in the vegetative growth to around optimal
25 production (500 lbs air-dry weight per acre) would decrease soil losses to
26 zero.
27
28
29
30 4.0 HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
31
32
33 The Hydrologic Evaluation of Landfill Performance (HELP) computer
34 modelling results are included in this appendix. The HELP model was developed
35 by the U.S. Environmental Protection Agency (EPA) to aid hazardous waste
36 landfill designers in estimating water budget and quantity of leachate from a
37 landfill. Therefore, the model is used as a tool to estimate water drainage
38 and percolation through covers and/or liner and leachate collection systems
39 for landfills. The model uses a deterministic, sequential daily analysis to
40 calculate run-off, evapotranspiration, percolation, and lateral drainage. The
41 following discussion is based on the documentation of the HELP Model,
42 Version 2.0 (EPA 1984). The newest existing released version of the HELP
43 model will be used during definitive design.
44
45 The HELP model requires the use of specific cover-soil physical
46 properties and local climatological data. The HELP model is provided with
47 climatological data for many locations across the United States. Local
48 climatological data available from the Hanford Meteorological Station were
49 input to the HELP model where available (Skelly 1990).

APP F-15
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1
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4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

The model is set up to run four different kinds of layers, only one of
which is used for this design. The four types of layers are: (1) vertical
percolation, (2) lateral drainage, (3) barrier or low-permeability components,
and (4) waste layer. For the model, only the vertical drainage layer was used
as a cover component as opposed to the low-permeability component to build
some conservatism into the evaluation. The vertical layers work on the
principle that there is no significant resistance to vertical flow. Water can
move up or down to account for evapotranspiration as well as percolation. No
lateral drainage is assumed for vertical drainage components.

The model calculates water movement off of the cover surface and through
the cover on a daily basis. The model handles precipitation as subdivided
into components including runoff, evapotranspiration, percolation, and
subsurface lateral drainage.

Surface run-off is that component of precipitation that does not
infiltrate the soil. Once the infiltration requirements are fulfilled, water
begins to be stored in natural surface depressions and flows through small
channels in the cover surface. A Soil Conservation Service curve number is
assigned to the soil and is coupled with a Darcian flow equation modified for
unsaturated flow conditions.

Infiltration has been calculated based on the differences between daily
precipitation and the sum of the change in surface storage of precipitation,
the daily run-off, and surface evaporation. If the mean daily temperature is
below 32 *F, the precipitation would be stored as snow.

Evapotranspiration has been modelled as a function of available energy,
vegetation, soil, water transmissivity, and water content. For the
evapotranspiration function, available surface water is first addressed and
then subsurface water is used to separately calculate plant transpiration and
evaporation on a daily basis.

The model assumes that each layer is homogeneous with respect to
hydraulic conductivity, porosity, and field capacity.

The products of the model runs are summaries of annual totals, average
annual total for 5 yr, and peak daily totals for precipitation, run-off,
evapotranspiration, and percolation from base of cover. The following summary
data is provided.

APP F-16
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2101-M Pond
Steady State Output
7/16/90

Layer I

Vertical Percolation Layer

Thickness
Porosity
Field Capacity
Wilting Point
Initial Soil Water Content
Saturated Hydraulic Conductivity

= 30.00 In.
= 0.5140 Vol/Vol
- 0.2585 Vol/Vol

0.0681 Vol/Vol
0.0899 Vol/Vol

= 0.001000000047 Cm/Sec

Laver 2

Vertical Percolation Layer

Thickness
Porosity
Field Capacity
Wilting Point
Initial Soil Water Content
Saturated Hydraulic Conductivity

= 12.00 In.
- 0.3470 Vol/Vol
= 0.2585 Vol/Vol

0.0681 Vol/Vol
= 0.0925 Vol/Vol
= 0.000000300000

Layer 3

Vertical Percolation Layer

Thickness
Porosity
Field Capacity
Wilting Point
Initial Soil Water Content
Saturated Hydraulic Conductivity

= 12.00 In.
= 0.4370 Vol/Vol
= 0.1050 Vol/Vol
= 0.0470 Vol/Vol
= 0.1114 Vol/Vol
= 0.002700000070 Cm/Sec

APP F-17
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

General Simulation Data

SCS Runoff Curve Number
Total Area of Cover
Evaporative Zone Depth
Upper Limit Veg. Storage
Initial Veg. Storage
Initial Snow Water Content
Initial Total Water Storage in

Soil and Waste Layers

80.00
- 27600. Sq. Ft
= 36.00 In.
- 17.5020 In.
= 3.2520 In.
= 0.0000 In.

5.1438 In.

Soil Water Content Initialized by User.

Climatological Data

User Specified Rainfall with Synthetic Daily Temperatures and
Solar Radiation for Hanford Wash

Maximum Leaf Area Index
Start of Growing Season (Julian Date)
End of Growing Season (Julian Date)

- 1.60
= 113
= 288

Normal Mean Monthly Temperatures, Degrees Fahrenheit

33 Jan/Jul
34
35
36

29.30
76.40

Feb/Aug

36.30
74.30

Mar/Sep

45.10
65.20

Apr/Oct

53.10
53.00

May/Nov

61.50
39.80

APP F-18
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1

2

* 10

& 11

12

13

14

A 15

- 16

17

18

19

20

21

22

23

3 Precipitation (in.)

4 Run-off (in.)

5 Evapotranspiration
6 (in.)

7 Percolation From
8 Layer 3 (in.)

Monthly Totals

Jan/Jul Feb/Aug

0.54 0.17
0.09 0.38

0.000 0.000
0.000 0.000

0.778 0.324
0.090 0.280

0.0030 0.0026
0.0026 0.0025

for Year

Mar/Sep

0.54
0.20

0.000
0.000

0.206
0.300

0.0028
0.0024

1979

Apr/Oct

0.52
0.67

0.000
0.000

0.447
0.137

0.0027
0.0024

May/Nov

0.10
1.43

0.000
0.000

0.606
0.349

0.0027
0.0023

Jun/Dec

0.00
0.99

0.000
0.000

0.309
0.531

0.0026
0.0023

Annual Totals for Year 1979

(Inches) (Cubic Feet) Percent

Precipitation 5.63 12949. 100.00

Run-off 0.000 0. 0.00

Evapotranspiration 4.357 10021. 77.39

Percolation from Layer 3 0.0309 71. 0.55

Change in Water Storage 1.242 2856. 22.06

Soil Water at Start of Year 5.14 11831.

Soil Water at End of Year 6.39 14687.

Snow Water at Start of Year 0.00 0.

Snow Water at End of Year 0.00 0.

Annual Water Budget Balance 0.00 0. 0.00

APP F-19
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1

2

3 Precipitation (in.)

4 Run-off (in.)

5 Evapotranspiration
6 (in.)

7 Percolation from
8 Layer 3 (in.)

Monthly Totals

Jan/Jul Feb/Aug

1.32 1.30
0.00 0.02

0.000 0.000
0.000 0.000

0.487 1.187
0.215 0.020

0.0023 0.0021
0.0020 0.0020

9
10

Annual Totals

(I

Precipitation

Run-off

Evapotranspiration

Percolation from Layer 3

Change in Water Storage

Soil Water at Start of Year

Soil Water at End of Year

Snow Water at Start of Year

Snow Water at End of Year

Annual Water Budget Balance

for Year

nches)

9.70

0.000

9.619

0.0244

0.057

6.39

6.44

0.00

0.00

0.00

1980

(Cubic Feet)

22310.

0.

22124.

56.

130.

14687.

14817.

0.

0.

0.

APP F-20
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for Year

Mar/Sep

0.30
0.85

0.000
0.000

1.937
0.379

0.0022
0.0019

1980

Apr/Oct

0.86
0.33

0.000
0.000

0.663
0.362

0.0021
0.0019

May/Nov

1.43
0.44

0.000
0.000

1.678
0.291

0.0021
0.0018

Jun/Dec

0.96
1.89

0.000
0.000

2.076
0.324

0.0020
0.0019

Percent

100.00

0.00

99.17

0.25

0.58

0.00
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1

2

3
4

5

6
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8
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Monthly Totals for Year 1981

Jan/Jul Feb/Aug Mar/Sep Apr/Oct May/Nov Jun/Dec

Precipitation 0.56 0.60 0.70 0.02 0.99 0.43
(in.) 0.19 0.03 0.60 0.39 1.08 1.45

Run-off (in.) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

Evapotranspiration 0.696 1.502 1.071 0.431 0.367 1.395
(in.) 0.181 0.030 0.098 0.334 0.537 0.558

Percolation from 0.0018 0.0016 0.0018 0.0017 0.0017 0.0016
Layer 3 (in.) 0.0017 0.0017 0.0016 0.0016 0.0015 0.0016

Annual Totals for Year 1981

(Inches) (Cubic Feet) Percent

Precipitation 7.04 16192. 100.00

Run-off 0.000 0. 0.00

Evapotranspiration 7.202 16565. 102.30

Percolation from Layer 3 0.0199 46. 0.28

Change in Water Storage -0.182 -419. -2.59

Soil Water at Start of Year 6.44 14817.

Soil Water at End of Year 6.26 14399.

Snow Water at Start of Year 0.00 0.

Snow Water at End of Year 0.00 0.

Annual Water Budget Bhlance 0.00 0. 0.00
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Precipitation
(in.)

Run-off (in.)

Evapotranspiration
(in.)

Percolation from
Layer 3 (in.)

Monthly Totals

Jan/Jul Feb/Aug

0.38 0.57
0.22 0.20

0.000 0.000
0.000 0.000

0.692 1.161
0.717 0.195

0.0015 0.0014
0.0014 0.0014

for Year

Mar/Sep

0.30
0.55

0.000
0.000

1.038
0.291

0.0015
0.0013

1982

Apr/Oct

0.75
1.37

0.000
0.000

0.583
0.399

0.0014
0.0014

May/Nov

0.28
0.91

0.000
0.000

0.709
1.038

0.0015
0.0013

Jun/Dec

0.75
1.79

0.000
0.000

0.342
0.569

0.0014
0.0013

10
11

Annual Totals for Year 1982

(Inches) (Cubic Feet) Percent

Precipitation 8.07 18561. 100.00

Run-off 0.000 0. . 0.00

Evapotranspiration 7.735 17791. 95.85

Percolation from Layer 3 0.0168 39. 0.21

Change in Water Storage 0.318 731. 3.94

Soil Water at Start of Year 6.26 14399.

Soil Water at End of Year 6.58 15130.

Snow Water.at Start of Year 0.00 0.

Snow Water at End of Year 0.00 0.

Annual Water Budget Balance 0.00 0. 0.00

APP F-22
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Monthly Totals for Year 1983

Jan/Jul Feb/Aug Mar/Sep Apr/Oct May/Nov Jun/Dec

Precipitation 1.44 1.36 1.00 0.42 0.52 0.68
(in.) 0.31 0.12 0.46 0.52 2.12 2.12

Run-off (in.) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

Evapotranspiration 0.597 1.000 2.188 0.863 0.706 2.009
(in.) 0.680 0.132 0.452 0.165 0.700 0.459

Percolation from 0.0013 0.0012 0.0013 0.0012 0.0013 0.0012
Layer 3 (in.) 0.0012 0.0012 0.0012 0.0012 0.0011 0.0012

Annual Totals for Year 1983

(Inches) (Cubic Feet) Percent

Precipitation 11.07 25461. 100.00

Run-off 0.000 0. 0.00

Evapotranspiration 9.951 22887. 89.89

Percolation from Layer 3 0.0145 33. 0.13

Change in Water Storage 1.105 2541. 9.98

Soil Water at Start of Year 6.58 15130.

Soil Water at End of Year 7.68 17671.

Snow Water at Start of Year 0.00 0.

Snow Water at End of Year 0.00 0.

Annual Water Buget Balance 0.00 0. 0.00

APP F-23
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Precipitation
(in.)

Run-off (in.)

Evapotranspiration
(in.)

Percolation from
Layer 3 (in.)

Monthly Totals

Jan/Jul Feb/Aug

0.23 0.94
0.06 0.00

0.000 0.000
0.000 0.000

0.463 1.325
0.235 0.000

0.0011 0.0011
0.0011 0.0011

Annual Totals

Precipitation

Run-off

Evapotranspiration

Percolation from Layer 3

Change in Water Storage

Soil Water at Start of Year

Soil Water at End of Year

Snow Water at Start of Year

Snow Water at End of Year

Annual Water Budget Balance

for Year

(Inches)

7.27

0.000

9.369

0.0128

-2.112

7.68

5.57

0.00

0.00

0.00

1984

(Cubic Feet)

16721.

0.

21548.

29.

-4857.

17671.

12814.

0.

0.

0.

Percent

100.00

0.00

128.87

0.18

-29.05

0.00

APP F-24
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for Year

Mar/Sep

1.01
0.42

0.000
0.000

2.024
0.217

0.0011
0.0010

1984

Apr/Oct

0.60
0.07

0.000
0.000

0.624
0.268

0.0011
0.0010

May/Nov

0.55
1.83

0.000
0.000

0.748
0.468

0.0011
0.0010

10
11

Jun/Dec

0.99
0.57

0.000
0.000

2.403
0.595

0.0011
0.0010
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Monthly Totals for Year 1985

2

3
4

Jan/Jul Feb/Aug Mar/Sep Apr/Oct May/Nov Jun/Dec

Precipitation
(in.)

5 Run-off (in.)

6 Evapotranspiration
7 (in.)

8 Percolation from
9 Layer 3 (in.)

10
11

0.34
0.12

0.82
0.01

0.36
0.63

0.000 0.000 0.000
0.000 0.000 0.000

0.673 1.205 0.933
0.027 0.103 0.339

0.01
0.46

0.000
0.000

0.050
0.263

0.12
1.24

0.000
0.000

0.130
0.279

0.15
0.86

0.000
0.000

0.150
0.632

0.0010 0.0009 0.0010 0.0010 0.0010 0.0009
0.0010 0.0010 0.0009 0.0009 0.0009 0.0009

Annual Totals for Year 1985

(Inches) (Cubic Feet)

Precipitation

Run-off

Evapotranspiration

Percolation from Layer 3

Change in Water Storage

Soil Water at Start of Year

Soil Water at End of Year

Snow Water at Start of Year

Snow Water at End of Year

Annual Water Budget Balance

APP F-25
910313.1137

12

13

14

15

17

18

19

20

21

22

23

24

5.12

0.000

4.785

0.0114

0.323

5.57

5.89

0.00

0.00

0.00

11776.

0.

11006.

26.

744.

12814.

13558.

0.

0.

0.

Percent

100.00

0.00

93.46

0.22

6.32

0.00
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Monthly Totals for Year 1986

Jan/Jul Feb/Aug Mar/Sep Apr/Oct May/Nov Jun/Dec

Precipitation 1.76 1.21 0.76 0.00 0.30 0.00
(in.) 0.21 0.02 0.96 0.29 0.65 0.77

Run-off (in.) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

Evapotranspiration 0.542 1.381 1.746 0.443 0.367 0.457
(in.) 0.981 0.020 0.320 0.265 0.234 0.272

Percolation from 0.0009 0.0008 0.0009 0.0009 0.0009 0.0008
Layer 3 (in.) 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008

Annual Totals for Year 1986

(Inches) (Cubic Feet) Percent

Precipitation 6.93 15939. 100.00

Run-off 0.000 0. 0.00

Evapotranspiration 7.028 16164. 101.41

Percolation from Layer 3 0.0102 24. 0.15

Change in Water Storage -0.108 -249. -1.56

Soil -Water at Start of Year 5.89 13558.

Soil Water at End of Year 5.79 13309.

Snow Water at Start of Year 0.00 0.

Snow Water at End of Year 0.00 0.

Annual Water Budget Balance 0.00 0. 0.00

APP F-26
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Precipitation
(in.)

Run-off (in.)

Evapotranspiration
(in.)

Percolation from
Layer 3 (in.)

Monthly Totals

Jan/Jul Feb/Aug

0.80 0.55
0.50 0.07

0.000 0.000
0.000 0.000

0.274 1.025
0.500 0.070

0.0008 0.0007
0.0008 0.0008

Annual Totals

Precipitation

Run-off

Evapotranspiration

Percolation from Layer 3

Change in Water Storage

Soil Water at Start of Year

Soil Water at End of Year

Snow Water at Start of Year

Snow Water at End of Year

Annual Water Budget Balance

for Year

Mar/Sep

1.05
0.01

0.000
0.000

1.593
0.010

0.0008
0.0007

for Year

(Inches)

5.62

0.000

5.634

0.0093

-0.023

5.79

5.76

0.00

0.00

0.00

1987

Apr/Oct

0.14
0.00

0.000
0.000

0.643
0.000

0.0008
0.0008

1987

(Cubic Feet)

12926.

0.

12958.

21.

-53.

13309.

13256.

0.

0.

0.

May/Nov

0.39
0.40

0.000
0.000

0.671
0.234

0.0008
0.0007

APP F-27
910313.1207

Jun/Dec

0.08
1.63

0.000
0.000

0.383
0.231

0.0008
0.0008

10
t 11

12

13

14

15

16

17

18

19

20

21

22

23

24

Percent

100.00

0.00

100.25

0.17

-0.41

0.00
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Monthly Totals For Year 1988

Jan/Jul Feb/Aug Mar/Sep Apr/Oct May/Nov Jun/Dec

Precipitation 0.48 0.00 0.60 1.12 0.33 0.11
(in.) 0.13 0.00 0.39 0.01 0.82 0.40

Run-off (in.) .0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

Evapotranspiration 0.254 0.165 0.279 1.040 1.410 1.057
(in.) 0.130 0.000 0.190 0.210 0.303 0.297

Percolation from 0.0008 0.0007 0.0007 0.0007 0.0007 0.0007
Layer 3 (in.) 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007

Annual Totals for Year 1988

(Inches) (Cubic Feet)

Precipitation

Run-off

Evapotranspiration

Percolation from Layer 3

Change in Water Storage

Soil Water at Start of Year

Soil Water at End of Year

Snow Water at Start of Year

Snow Water at End of Year

Annual Water Budget Balance

APP F-28
910313.1208

1

2

3
4

5

6
7

8
9

10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

4.39

0.000

5.335

0.0085

-0.953

5.76

4.81

0.00

0.00

0.00

10097.

0.

12270.

20.

-2193.

13256.

11064.

0.

0.

0.

Percent

100.00

0.00

121.52

0.19

-21.72

0.00
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Average Monthly Values In Inches for Years 1979 Through 1988

Jan/Jul Feb/Aug Mar/Sep Apr/Oct May/Nov Jun/Dec

3 Precipitation

Totals

Std. Deviations

0.78
0.18

0.53
0.14

0.75
0.09

0.46
0.12

0.66
0.51

0.29
0.28

0.44
0.41

0.40
0.40

0.50
1.09

0.41
0.57

0.42
1.25

0.40
0.60

6 Run-off

Totals

Std. Deviations

Evanotransoiration

Totals

Std. Deviations

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

0.546 1.028 1.302 0.579 0.739 1.058
0.376 0.085 0.260 0.240 0.443 0.447

0.178 0.441 0.707 0.268 0.472 0.855
0.323 0.094 0.133 0.118 0.257 0.151

Percolation from Laver 3

Totals

Std. Deviations

910313.1137

0.0015 0.0013 0.0014 0.0013 0.0014 0.0013
0.0013 0.0013 0.0013 0.0013 0.0012 0.0012

0.0007 0.0006 0.0007 0.0006 0.0006 0.0006
0.0006 0.0006 0.0006 0.0006 0.0005 0.0005
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Average Annual Totals and (Standard Deviations) for Years
1979 Through 1988

(Inches) (Cubic Feet) Percent

Precipitation 7.08 ( 2.085) 16293. 100.00

Run-off 0.000 ( 0.000) 0. 0.00

Evapotranspiration 7.101 ( 2.060) 16333. 100.25

Percolation from Layer 0.0159 ( 0.0073) 37. 0.22

Change in Water Storage -0.033 ( 0.965) -77. -0.47

9
10

Peak Daily Values for Years

Precipitation

Run-off

Percolation from Layer 3

Snow Water

Maximum Veg. soil water (vol/vol)

Minimum Veg. soil water (vol/vol)

1979 Through 1988

(Inches) (Cubic Feet)

0.93 2139.0

0.000 0.0

0.0001 0.2

0.76 1738.3

0.1694

0.0679

APP F-30
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Final Water Storage at End of Year 1988

Layer (Inches) (Vol/Vol)

1 2.66 0.0888

2 0.97 0.0807

3 1.18 0.0982

Snow Water 0.00

APP F-31
910313.1334
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5.0 COVER MATERIAL VOLUME ESTIMATES

The required volume of each of the cover components is estimated in
Table F-6. The exact surface area requirements for the cover have yet to be
determined. However, a preliminary amount of materials required for each cover
component is estimated based on the following assumptions:

* Cover area is 100 ft x 230 ft

* Cover is 3 ft high (above grade)

" The individual component thicknesses are as depicted in Figures 11-5
and 11-6.

Table F-6. Cover Material Volume/Area Estimates.

Cover Component Cubic Yards

Foundation Soil 1,600

Low-Permeability Soil 850

Topsoil 1,700

NOTE: Ecology must approve the final cover
design before construction.
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APPENDIX G

2101-M BUILDING EFFLUENT DATA
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2101-M Laboratory Wastewater

Sample ID HL00t 5 UST Samples

Detected Analytes

Note: Units are PPB unless otherwise indicated.

Analyte N Average Minimum Maximum 90% CI
ess0ass...se.. aam.sss .e ..maon.. see ssass.. .a.. saa...

Alpha Activity (LDL,pCi/L)
Beta Activity (pCi/L)
Acetone (VOA)
Aluminum
Ammonium

Barium
Bis(ethylhexyl) phthalate
Calcium
Chloride
chloroform

chromium
Conductivity-Field (uS)
Copper
Iron
Lead (GFAA)

Magnesium
Manganese
Mercury
Nitrate
Phosphate

pH-Field
Potassium
Sodium
Sulfate
Temperature-Field (celsius)

TOC
TOX
TaX (LDL)
Uranium
Zinc

4 6.5E-01 1.2E-01 1.3E+00
5 5.13+00 2.6E+00 1.13+01
1 4.0E+01
3 2.5E+02 2.0E+02 3.3E+02
2 1.5E+02 1.2E+02 1.8E+02

1.0E+00
7.5E+00

3.3E+02
2.3E+02

5 2.23+01 1.0E+01 3.0E+01.2.8E+01
1 7.12+02
5 1.3E+04 5.8E+03 1.8E+04 1.6E+04
5 2.4E+03 7.0E+02 3.5E+03 3.2E+03
3 2.3E+01 1.1E+01 3.2E+01 3.4E+01

1 1.0E+01
5 8.5E+01
S 2.6E+02
5 4.8E+02
1 3.62+01

5 3.0E+03
5 9.2E+00
2 9.0E-01
1 5.0E+02
1 1.5E+03

5 6.2E+00
5 6.8E+02
5 1.7E+03
5 1.1E+04
4 2.5E+01

7 3.4E+03
2 1.7E+02
1 4.0E+01
5 4.6E-01
5 8.1E+01

1.4E+01 1.3E+02
4.2E+01 5.3E+02
9.4E+01 1.3E+03

1.3E+03 4.2E+03
6.0E+00 1.9E+01
3.0E-01 1.5E+00

5.1E+00 7.5E+00
3.2E+02 8.8E+02
2.7E+02 2.8E+03
5.0E+03 1.4E+04
2.2E+01 3.2E+01

1. 2E+02
4.lE+O2
7. 9E+02

3.8E+03
1.3E+01
2.7E+00

6. 9E+00
8.4E+02
2.5E+03
1.3E+04
2.8E+01

1.0E+03 1.3E+04 5.7E+03
1.6E+02 1.9E+02 2.3E+02

3.1E-01 6.8E-01 5.7E-01
4.6E+01 1.4E+02 1.1E+02

APP G-1



2101-4 Laboratory Wastewater

ID: M.OO, S"50019, 09/17/85 10:50

Detected Anatlyts

Note: Units ar PPO unLess otherwise indicated.

Key

S
S
S
S
S

S
S

S
S
S
S
S

AnaLyte

Alph Activity (t.DLCi/L)
8et, Activity (pCi/
Bisethythexyt) phthatate
Cakcium

ChLoride
Chorofore
Chromium
CCmn*Ctivity-FieLd uS)
copper

Iran
XMagrsiu
manganese
Nitrate
Phosphate

9FieLdtassium
Sodius
Sulfate
Tmnoeratuwe-Field (ceLsiuz)

TOC
IC
Uranium
Zinc

ResuLt

1.30E+00
4.33E+00
2.10E+01
7.10M~'2
1.42E+04
2.349+03
1.10E+01

4.20E+01

9.40E+01
3.20E+03
6.DDE+00
s.OM+02
1.46E+03
7.51E+00
8.82E+02
2.69E+02
1.34E+04
2.24E+01

1.02E+03
1.43E+03
3.4uE-01
8.10E+01

2101-4 Laboratory Wastewater

ID: It.W, S50019, 09/17/85 10:50

Undetected AnaLyteS

Nte: MOA: are defined by contract witht US Testing.
They do not refLect proceduat tisitatlons.

Units are PPS unLes otherwise indicated.

Key

S

S
S

S

S
SSS

S
S
S
S
S
S
S

S
S
S
S
S

S
S
S
S
S

Key: S - Sampte, E - Extract, B - Stank, T * Trip Stank

AnLyte

AcetonitritIe

2-Acetytabnoftuorene
Acrote In
Acrytamide
Acrrtontri te

Attyt alcohot
Atuaira

4-AainobiphanyL
Aminoethyktnm
5-Aainoethyt-3-isoxazoLoIL
2-Aainronathatmne
AmitroLe

Ammonita
Aniline
Antimony
Aramite
Auramine

Bcnzcjacridine
BenzCa)anthraCen 5

Benzidine
Benzothftuoranthene
Benzo iftuoranthene
Benzo tJpentaphene
Banco pyn
p-aenz*quiXn=
BenzL chLoride

Key: S 2 SWL*e. E - Extract, 8 - Btank, T - Trio BLank

-n
*0

C,

N)

(D M

o CO-- ~
'-

ResuLt

<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01

<3.00E+03

<1 .OE+01
<3.00E+01
<1.D0E+01
<1.00E+01
<1.00E+01

<S.00E+01
<1 .0E+01
<1 .0E+02
<1 .00E+01
<c.00o1E+
<1.00E+01
<1.ooE+01
<1.DOE+01
<1 .UE+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01



2101-t Laboratory Wastewater

IDt 1.00, S-50019, 09/17/85 10:50

Undetected Aa Lytes

Note: MDAs art defined by contract with US Testing.
They d not rftect proceojrat Limitations.

Units art PPS wiLes: otherwise inkdicated.

Key AnaLyte

S al -toroethoxy) ether
S Bis(2-chtoroethoxy)oethwe
S Bis(chtoraisooropyL) other
S Bls(chLaosethyt) ether

S Bromcysnide
S rceofors
S .4reophenyt Phenyt ether
3 tztyLbeozyt phthalate
S Ccati

S Carbon disultide
S Carton tetrachtoride
S Chlorat
S ChtoroacetaLdehyde
S ChtoroaLkyt ethers

S rChLoroanitin
S Chtrobanxtna (v"A)
S rChLorq--crvsOL
S Chlorocyanide
S l-ChLoro-2,3-tboxypropane
S 2-ChLoroeth(( vinyt ether
S CIhtornhathy methyL ether
S ChLornaaint
S Z-ChLoronapthtene
S o-ChLorophnot

£ 3-Chtoroqropionitrite
S Chrysane
S Cresot.
S Crotonadehyde
S Cyanide

2101-M Laboratory Wastewater

ID: ML00, S5WO19, 09/17/85 10:50

Ihdetacted AnaLytes

Note: CA: ar defined by contract with US Testing.
They do not ultect procedirai Liitations.

Units arm PPl tzLess otherwise indicated.

Ke~yResuLt

15.0E+01
.00E+01

<1.00E+01

<1.0'E+01

<3.00E+03
<.00E+01
<1.00E+01

<1 .00E+01

<3.00E+03
<1.000E+o
<1.00E+01

<1.00E+01
<1.00E+01

<3.006ES3

<1.00E+01<1 OOE401

<1.00E+01
<1 .OD01
(3.006+03

<1 .OE.01
<1.006+01
<1I.006401

Key: S - SmLe, E - Extract, B * Stank, T a Trip Stank

S
S
S
S
S

S
S
S
SSS
S
S
S
S
S
S
S

S
S
S

MA.aLyt.

C' h3acridine
ibenzt jacridline

DibenzCa anthracene
?H-O1bqnzoC,g3carbazote
Dlbenzo~aIpyrene
Oibenzota !yrena

ri Poroprop"
1,2-0lbroeethane
Dibrtwocethane
Di-r-butytnitrosaaine
Di-n-outyt Phthatate
r-GichLorobenenu
o-DichLorobenzene

P-Oichtorobenzone (ABM)
3 "1Dichtorobeontidine
1 4-ichLoro-l-butene
DlchLorodiftuorgeethane
1,1-OlchLoroethane

1 ,2-Oichtoroethane
1 2-01chtoroethyLene
Oichtorceethybmnuerwz 6-Olchkorcphaoot

IDlchtomrooaomn11,-chLorroprnotne
1;3-Oichoroproar
oathtLarsine

S eththydrazine,
thytniros1in

Resut

<3.OOE+01<1.00E+01
<1.00E+01
<1 .wE+(oi
<1.00E+01

<1.00E+01
<1.00E+01<1.OE+01
<1.ooE+01
11.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1 .00E+01
<1 .DE+01
<1.00E+01
<1.0lE+01
<1.00E+01
<3.0WE+03<1.00E+01
<I .O+1
<I.00E+01

<1.00E+01

1.00E+01
<1 .e+40l

Key* S SaLe, E - Extract, B - Stank, T - Trip Stank

-c
-c
C,
(A)

tD
;a m(D r

o' e
: CO



9 I 1 2

2101-n Laboratory Wastewater

ID: .00, 350019, 09/17/85 10:0

Undetected Anatytes

Note: WAs are defined by contract with US testing.
They do not reflect proceduraL timitations.

Units are PPM unLest otherwise indicated.

2101-" Laboratory astewater

I0: M.00, S-50019, 09/17/85 10:50

Undetected Anatytes

Note: MDAs are defined by contract with US Testing.
They do not reflect procedurat Lititations.

Units are PS tLes: otherwise indicated.

Key
. I

Anatyte

DOiethyhthaLate
Dihydrosafrote
3,3--oeethoxybenxidine

rimethytasinoazoloonzeneinehylbumCalenthrac"ne

3,.V-*aethylbenzidlne
S Syr-inethyth razine
S Qy-0-lethythydrazine
S Diaetnytnitrosaine
S Z,4-iaethyLphonot

S OimethyL Wthatate
S 0initrobenzeoe
S Oinitrocresot and saLts
S Dinitro-o-cycohexytpenoL
S 2,4-oinitroopenot

S 2 4-0initrototueoe
S 2 6-0initrototuene
S Oinoseb
S D-n-octyt phthalaate
S p-Oioxae

O p1 Lamine
S Sh* hydrazine
S I-n-rynitoraine
S Ethyl cyanide (AI)

S EthyLene oxide
S Ethytuethacrytate
S EthytmethanesuLfonate
S FLuorant.he
S FLuoride ZC)I

KeyResut

<1.00E+01
<1.00E+01
<1.00E+01
<1 .00E+01
<1.00E+01
(1.00E+03
<3.00E+03
<3.00E+013
<1.00E+01
<1.00E+01

<I.DOE+01
<1.ODE+01
<1.ODE+o1
<1.0(E+01
<1.OOE+01
<1l.DDE+01
q OO0E+01
<.1.00E+(1
(l.0DE+02

<3.OOE+03
(I.OOE+01
<1.ODE+01
<1.00E+01

3.00E+3

<3.00E+03
<3.OOE+Q3
0., +01
<1 .01+01
<S.00E402

S
S
S
S
S
S
S
S
S
S

S
S

S
S

S
S
S
S
S

S
S
S
S
S

S
S
$

AnaLyte

FLuoroacetic acid
Fonmadehyde
EtycLdytaLdehye
HexachLorocycLooentadiene
flexachioroethane

HexachLorochene
Hexachtorodro#ne
Hrazins

n suLfide
1,2,Z-cd)oyrene

Iodonethane
Isafroto
tsobutyt aLcoho
Keros
Lead ICAP)
Mateichydraide
MaLo.ontrite
Metnhatan
Mercury
MethacrytonitriLeo
Nethacyritene
Methomyk
2-Methytaziridine
Methyt broside
3-Methytchokanthrene
MethyL chtoride
MethyteoebischLoroani tine
Methytene chLoride
MethyL ethyt ketone
Methythydrazine

Cey: S * Swmoe, E t Extract, 8 - BLank, T T Trip laankn

-v

ResuLt

<3 00E+03
<5.00E+02
<3 00E+03
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<3.00E+03
<1.00E+01
<1.00E+01

<1.00E+01
(1.00E+01
(3.00E+03
<1.00E+04
<3.00E+01

<5.00E+02
<1.00E+01
<1.00E+01
<1.00E-01
<1.00E+01

<1.00E+01
<1.006+01
<1.00E+01
<1 .00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<3.00E+03

en m

< 00

(Io CD
- CD

S
S
S

Key: S - Sampte, E - Extract, 8 - litank, T - Trio Stank



9 1 IK.1

2101-4 Laboratory Wastewater
ID: MtOC, S-50019, 09/17/85 10:50

undetected AnaLytes

Note: ?DAs are defined by contract .ith US Testing.
They do not reflect procedural Limitations.

Units ars PM5 unless otherwise indicated.

Key Analyte Result

S
S
S
S
S

S
S

S
S

S
S
S
S
S

2-fethyttactonitri L
ethyt mertaptan

fethyt "thacrytatt
Methyt .ethanesutfonate
MethyLnitrosourethane

MethyLnitrosovinyLamine
2-Methytqyridine
MethyLttlouracit
1-Naphthatamine
Naphthalene
1 4-NaphthaltnediOne
Nickel
Nicotinic acid
p-NitroniLint
Nitrobenzen

i troohenot
ltitrosodiethano taste
N-NMitrosoethythylaline
SN-Nitrosomor=hLint

iN-Ntrosonornicotine
Nitrosopiperidinet
NitrosoyrtoLidin*
5-Nitro-o-totuidine*
Osia

S Paratdehyde
S Pentachlorobenzene
S Pentachtoroethane

Ptntachtorvnit Ocenztne
PentachtoroohtLot

S PerchLorobentzene

<1.00E+01
<1.00E+01
<1 .00E+01
<I.W0f+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

C.00E+01
<1.00E+01
ci.00E+02
<1 .0E+01
<1-00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<3.00E+02
<3.00E+03

C1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

2101-4 Laboratory astewater

ID: ?1.00, S-50019, 09/17/85 10:50

Undetected AnaLytes

Note: MDAs are defined by contract with US Testing.
They do not reflect procedural Limitations.

Units art PM6 unless otherwise indicated.
Key

S
S
S
S
S

S
S
S
S
S
S
S
S
S
S

S
S
S
S
S

S
S
S
S
S

S

S
S
S

AnaLyte

PerchLorobutadivne
Phenactin
PhenoL
2-Phenyt-tert-btytamine
P-Phenytenediamine,
Phthatic acid esters
Pronaaide
1-Propanaaine,
Procargyt alcohol
Pyridine

Reserpine
ResorcinoL
Safrot
Silver
Strontium

Strychnine
SuLfide
1 ,2,1,4-Tetrachtorobenzene
1 ,2,4-TetrchLorobenzvne
1 -,4,5Tetrachorobenzene

1,1,2-TetrachLoroethane
1,,22-TetrachLoroethane

TetrachLoroethytene
TerachLoroethyLtne
2,3,4,6-Tetrachtorophenot

Thiofanox
Thioahenot
Thiuras
Totuenet
Totuenedisaine

Result

(1.OOE+01
<1.00E+01
<1.00E+01
<1.OOE+01
<1.OOE+01
<1.00E+01
<1.00E+01
<3.00E+03
<3.00E+03
<5.00E+02

<1.00E+01
<1.OOE+01
<1.00E+01
<1.00+01
<3.00E+02

<5.00E+01
<1.00E+03
<1.00E+01
<I.00E+01
C.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.OOE+01
<1.00E+01
<1.ooE+01
<1.00E+01
<1.00E+01

Xey: S - Saote, E Extract, a - Blank, T - Trip StankKey: S Sawte,, E - Extract, 8 - Blank, T * Trip Stank

-c
-v
a,

U'

n m
CD Mrr
-a.

0.0o 0oZ CD

-'



2101-A Laboratory ast.water

ID: M.00, S=50019, 09/17/85 10:30

Undetected Analytes

Note: MAs ar defined by contract with US Testing.
They do not reflect procedural Limitations.

Units are PPS uless otherwise indicated.

Key AnaLyte ResuLt

S o-Toluidine hydrmchLoride <1.WE+01
S TOX <7.54E+01
S 1,2,3-TrichLorobeazene <1.00E+01
S 1,,4-Trichtorobenzene <1.00E+01
S 1,5-Trichtorobenzene <1.00E+01

S 1,1,lTrichoroethane <1.00E401
S 1,1,2-Trichtornethant <1.00E+01
S TrichLoroethenu n 1 .00E+01
S TrichtoroethaethioL <1.00E+01
S TrichLoroottuoronethane (1.006401

S Z,.Trichtorophenot Cl .006401
S 2,,6-TrichLorophenoL <1.00E+01
S Trichtoropropane <1.00E+01
S 1,2,3-Trichoroprooane <1.0E+01
S Triethytphosphorothioate C1.0E+01

S S Trinitrobenzene C1.00E+01
S MIS <1.00E+01
S Urethane <3.00E+03
S VanadiLs (5.00E+00
S Vinyl chLoride <1.00E+01

S Vinytidene dichLoride C1.00E+01
S Warfarin <1.O0E+01
S e-Xytene <1.ME+01
S o-, P-'yLene <1.00E+01

(ey: S * SawLe, E - Extract, 8 = BLank, T - Trip Stank

-U
-0

2101-M Laboratory Wastewater
ID: P4.00, S=S0S1, 05/23/86 13:50

Detected AnaLytes

Note: Units are PP9 UnLess otherwise indicated.

Key Analyte Result

S ALph Activity (LDL i/u S.89E-01S Beta Activity (pCi/ 1.12E+01
S ALmint 3.32E+02
S Sarim 3.00E+01
S CaLcita 1.71E+04

S Chloride 2.68E+03
S ChLoroform 2-50E+01
S Corfxtivity-FieLd (uS) 1.3801
S Copper 1.76E+02
S Iron 5.01E+02

S ragnesim 4.11E+03
S Manganese 8.00E+00
S Rercury 1.0E+00

SS I etheo e chLoride 2.10E+02
£ pH-F~eLd ?.10E+00

S Potassim 7.66E+02
S Sodium 2.29E+03
S SuLfate 1.28E+04
S Tesperature-FieLd (ceLsius) 2.19E+01
S TOC 2.21E+03

S TOC 2.47E+03
S TOX 1.56E+02
S Uranius 6.81E-01
S Zinc 6.90E+01

Key: S Sape, E - Extract, B = Stank, T - Trip BLu

(D r-

o wa::w
m *"-



J, ? I 1A

2101-n Laboratory Wastewater
ID: t , S=5 1 05/23/86 13:50

Undetected AkALytes

Note: CAs ar defined by contract with US Testing.
They no not refLect Qrocedurat timitations.

Units are PPM utess otherwise indicated.

Key AnaLyte ResuLt

S
S
S
S
S
S
a
S
S
B

S
S
S
S
S

Acetonitrite
AcetonyL brouide
Ac:t r ide

2-AcetyLaMinoftuorene

Acrotein
Acrotein
Acrytaaide
Acrytonitrite
Acrylonitrik t

Aldicarb
ALLyL alcohol
4-Aninobiphety
Aainoethytene
5-Aninethyl-3-isoxazotol

2-Ainonmpthalene
Asitrole

Aniline
Antimony

Araite
AuraMnine
Benztcjacridiw
Benz Canathraene
Sen,"

Benzene
Senzidine
Benzotlftuoranthene
SenMo &$ oanheW

<3.00E+03
<1 .0E+01
<1-0WE+01
<1.00E+al
C1.00E+01

<1.OOE+01
<1.0()E+01
<3.E+03
<1.00E+01
<1 ,0E+01
<I.00E+01
<3.00E+03
<1.OOE+(I
<1-00E+01
<1.O0E+01
<1.00E+01
<1.00E+01
<S.00E+01
<1.00E+01
<1.00E+02

<1. E+01
<1.E+01
<1.00E+01
<1.&E+01
<1.00E+01

<1.OE+01
<1.00E+01
<1.L)E+01
<1 .E+01
<I.0.E+01

2101-n Laboratory Wastewater

ID: M.Y), S50051 05/23186 13:50
(a=5025

Undetected Anatytes

Mote: MAS are defined by contract with US Testing.
They do not reflect proceduraL Limitations.

Units are P0 aless otherwise indicated.

Key

S
S
S
S
S

S
S
S
B
S

S
S

S
a

S
SS
S
S
S
S
S
S

S

S
S
£

An Lytt

8enzoCaflyree

l chloride
Be, ich
Bis 2-chLoroethoxy) ether

Bis(2-chLoroethoxy)uethane
9is(chLoroisoorocyt) ether
Bis(chloronethyt) ether
is(chlormethyI) ether

Bis(ethylhezyU phthalate

Brosocyanide
Broaaforin
Brosoforn
4-Bromobhnyt phenyl ether
ButyLbenzyt phthaLate

Cadmitm
Carbon disulfide
Carbon disuLfide
Car= tetrachloride
Carbon tetrachloride

ChLoralt
Chloroocetaldehyde
Choroalkyt ethers
p-Chloroanitine
Chlorobenzene (VOA)

Chlorobenzene (VGA)
-Chto- resot

Chorocyanide
1-ChlorZ-eoxropane
?-Chloroethyt vinyl ether

Result

q.00E.01
<1.0tE+01
<1.00+01
<5.00E+00
<1.UDE+01

1.00E+01
<1.00E+01

l.00E+01
<1.00E+01
<1.00E+01

<3.00E+03
<1.00E4j1
<1.00E+01
<1.00E+01
<1.00E.01

<2.OOE+00
<1 .00E+01
<1.00E+01
<1.006+01
<1.00E+01

C3.00E+03
<3.00E+03
<1 .0E+01
<1.00E+01
<.00OE+01

<1.00E+01
l.00E+01

C3.00E+03
<1.00E+11
<1.O0E+01

Key: S = SawLe, E = Extract, Bt -Stank, T = Trio SLank

9'1

-v

M
:m m(D r

o 0;
= OD

:ey: S = SaWpLe, E Extract, a = atank, T = Trig BLark



9 11 i

2101-4 Laboratory Wastewater
ID: tWM, 5051 05/3/86 13:50

(8-5060
Undetected Analytes

Note: mAs are defined by contract with US Testing.
They a not refLect proceduraL-Liitations.

Units are PPS unLess otherwise indicated.

2101-H Laboratory Wastewater
10: M.00, SsSflS1 05/23/86 13:0

Undetected Anatytes

Note: MPAs are defined by contract with US Testing.
They do not refLect proceducat Limitations.

Units are PP8 unLess otherwise indicated.

Key Anatyte

8 2-Chtorbethyt vinyL ether
a Chlorofors
S Chlronethyl methyt ether
B Chioromethyt methyL ether
S ChLor-nwchazine

S 2-ChtoronathaLene
S o-ChLorophenot
S 3-ChLoropropionitriLe
S Chronius
S Chrysene

S Cresot
S Crotonaldehyde
o CrotonaLdehyde
S Cyanide
S Cyavogen

S 2,4-0CP
S DibenzCa hacridine
S DibenzCa jfacridine
S Dibenutadanthracene
S 7N-OibenzoCc,gJcartazote

S OibemnzoCaeyrene
S Dibenzo C Jyrne
S Dibtvmr It orwroopAe
B ibromo-3-chorooropane
S 1,-Oibrooetha*e

a 1,2-O1bro=ethne
S Dlbrcioethane
B ibrasomethane
S Di-ntjtytnitrosasine
S Di-irtyL phthalate

Result

<1 .0E+01
<1.00E+01
<1 .00E+01
<1 ODE+01
<1 .00E+01

<1.00E+01
(.QM+01
<3.00E+03
<1.00E+01
<1.0E+01
<1.OOE+01
<1 .00E+01
<1.00E+01

. WE+01
<3.0E+03

<1.OOE+1
<1.00E+01

'.00E+01
<1. OE+01
(1.00E+01

<1.00E+01
<1 .OE+01
<1.OOE+01
(1.00E+01
1.0E+01

<1.00E+01
<1.ccE+01
<o.00E+'1
<1 .OE+01
C1.0E+01

Key

S
S
a
S
S

S

B
S
B

S

a

SS
S
S

B

B

S
B

AnaLyte

m-OichLorobAnzen
o-Dichtorobenutne
L-Dichtoropenzenwr (ABWd

1,4-Oichoro-2-butene

1 4-iChtoro2-utn
Dichtorodiftuorosethane
Dichtorodiftuoronethanr
1 I-OichLoroethane
1 1-Oichtoroethane

1 2-Olchtoroethane
1,2-ichLoroethane
1 ,2-*lchLoroethyteoe
1 2-Dichtoroethytene
DichLorcoethyLbenzene

216-ichlorophenot
D1chio roanol
1.2-0choropropane
1 ,2-Oichtorcoroanw
1 ,3Ochtorogrooane

1,3- chlorooropane
Diethytarsine
CiethyLarsine
Syr~iethythydrazine
Syr-iethyhydrazine

S Dithynitrosaine
S Oieth yphthaLat#
S Di rosafrote
S 3 !-0iMethoxybenzidine
S p-pimethytaminoazobenzne

Key: S = Saple, E - Extract, B aBlank, T - Trip BLank

00

Result

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.0*E01
<1 .00E+01
<1 .00E+01
<1.00E+01

<1.006+01
<1 .00+01
<1.00E+01
<.0*E01
<1.00E+01
<1 .00+01
<1.00E+01
<3.00+
<1 .00+01
<1.00E+01
<1 .00+01
<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01

:0 :
CD m

P-a0 00
:: cO

Cey: S . SaMtle, E = EXtract, 8 . Blank, T - Trip Btank



~'
1

2101-4 Laboratory Wastewater

ID: ML00, S-50OS1 05/23/86 13:50
(8=500525

Undetected AnaLytes

Note: MAs are defined by contract with US Testing.
They do not reflect ProceCaral tLiitationS.

Units art PP9 unless otherwise indicated.

2101-N Laboratory Wastewater

10: "tW, S5=5 1 05/23/86 13:50
(8-=ss

Undetected Anatytes

Note: MAs are defined by contract with US Testing.
They do not refLect Procedurat Limitations.

Units are PPS atess otherwise indicated.

Key

S
S
S
S
S

S
S
S
S
S
S
SS
S
S

S

S
S

Anakyte

OilethytbenzCaflnthracmne
3,3-01Methytbenzidine
Syr-iaethythydrazine
Unsy-Oimethythydrazine
Oizethytnitrosamine

2 4-Ozathy phetIM% ~t Phh~tD I ehyt ~ ae
Oinitrooenzem
Dinitrocresot and salts
Dinitro-o-cyctLohexytPhenot
2.4-Oinitrophoot
24-initrototuene
2,6-01nitrototuene
01noseb
Di-r-ctyt phthatate

P-0ioxane

r raine
SysrOipMhenrydrazine
01-nrpropywitorsaiini

Ethyt cyanide CA)
Ethylene oxide
Ethy tethacrylate
Ethylathacrylate
Ethyteethanesutfooate

uFranthem
Fluoride (I)
Floroacetic acid
Formaldehyde

I Formatdehyde

ResuLt

<1.00E+01
1.006+01

<3.00E+03
<3.00E+03
<1.00E+01

<1.00E+01
<1.00E+01
<.i00E+01
<1.00E+01
<1 .00E+01

<1 .00+01
1.00E+01

<1 .0DE+01
<1 .E+01
<1.006+01

<5.00E+02
<3.00E+02
<1 .OE+01
<1 .OE+01
<1.00E+01

<3.00E+03
<3.00E+03
<1.O4E+01
<1.00E+01
<1.00E+01

<1.00E+01
<5.00E+02
<3.00E+03
<5.00E+02
<5.00E+02

Key

S
S
S
S
S
S
S
S
S

S

S

a
SS
S
S

S
S
S
S
S
S

AnaLyte

Glycidyadh
HxaChLoracyckootadiene

Hexachtoroethanm
Hexachorophent
Hexachtoropropene

Rydrazine
Hydrogen sulfide
Hydrogen sulfide
Indeno(1,2,3-cd)pyrmne
Iodfethaw
Iodoethane
Isoafrote
1hobrtyt alcohol
Kerosene
Mateichydrazide
MaLononitrite
Me Lan
MetvrytonitriLe
Methacrytonitrite
Methapyri tern
Methrny
2-Methytaziridine
Methyl bromide
Methyl braide
3-MethyLchoLanthrene

S Methyt chloride
8 Methyl chloride
S Methytentischtoroani Line
S Methytene chloride
S Methyl ethyl ketone

Key: S = Saeke, E x Extract, 8 - Blank, T * Trip Blank

-v
-v

Result

<3.00E+03
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<3.00E+03
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<3.cE+03
<1 .404
<S.00E+02

<1.00E+01
<1 .E+01
<1 .DE+01
<1 .DE+01
<1.00E+01
<1.00E+01
<1.OE+01
<1.00E+01
<1.00E+01
<1.00E+01
<1 .OE+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

a
CD r
SC

" ro w
:3 .p

Key: S = SaapLe, E - Extract, 8 = Blank, T a Trip Blank
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2 0

2101-4 Laboratory Wastewtr

ID '.00, Sn5C5ll 05/23/86 13:50
(8=50m2e

Undetected AaLytets

Note: MDAS are defined by contract with US Testing.
They do not refLect prtoceAraL Liaitations.

Units an PPR ntesa otherwise indicated.

Key A"aIyte ResuLt

2101-" Laboratory wastewater

10: .00, S-50051 05/2386 13:50

Undetected Anatytes

Note.: AS am defined by contract with US Testing.They do not reflect prmcedurai timitations.
Units are PP1 atness otherwise indicated.

Key knatyte Resut

S
B
S
S

-c

-

I--.

B
S
S
B

1,1,2,2-retrachloroethaoe
1,1 ,2,-TetrachLoroethane
Tetrachloroethytfw
Tetrachoroethytene
2,3,4,4-TetrachLoroobent

Thiofanox
ThioobweoL
Thiuram
ToLuene
Totuene

Totuenediamine
o-Totuidine hydrochloride
1.ZA-Trichorobenzene
1,2,4-Trichtorobenzene
1 ,3S-TrichLorobenzene

1,1 ,1-Trichoroethaoe
1,i,1-Trichtooethane,
1 1,2-TrichLoroethane
1i 2-Trichkoroathana
Trihtorowthawe
Trichtoeoetene -
Trichloroeethanethiot
Tri choionethanethlIOL
Trichtoro.onf Lturnethawe
TrichLoromonoftflromethln

S 2S-TrichLorophenot
S 2,AA-Trichtorophenot
S Trchtorooropame
8 TrichLoeocrooan
S 1.2,3-Trichoropropane

aS
S
S
S

S
Sa
Sa
S
Sa
S
B

(1.00E+01
<1.00E+01
<1.00E+01
1.00E+01

(1.00E+01

1.00E+01
<1 .OE+01
<1 .0E+01
<1 .OE+01
<1.00E+01

<1 .E+01
I<.D0E+01

<1.006+01
<1.00E+01
<1.00E+01
<1,00E+01
<1.00E+01
<1.00E+01
<1 .OE+01
<1.00E+01
(1.00E+01
<1 .OE+01

O1.00E+01
1.00E+01

<1 .0E+i
<1 .O+01
<1.00E+01
<1.00E+01
<1.00E+01
<1 .OE+01

1,2,3-Trichoriprooaoe
Trieth Lphoshrothioate
S Tr nit ene

IS
Urethane
VanediuM
VinyL chloride
Vinyk citoride
Vinytidene dichtoride
Vinytidene dichLoride

Warfarift
rXyLen&
m-Xytene

P- o-Xytene
-, rXytene

Key: S - Seacte, E * Extract, 0 - BLank, T - Trio Stank

Key: S . Sate, E . Extract, B = Lank, T a Trip BLank

<1.00E+01
(1.00E+01
(1.006+01
<1.00E+01
13.00E+03

<5.00E+00
(1.00E+01
<1.00E+01<1 .OOE+01
<1.00E+01
(1.006+01
<1.00E+01
q.00E+01
GI.O0E+01<1.00E+01
<1.00E+01
<1.00E+01

CD M

0 .
o OI w



2101-H Laboratory Wastewater

ID: MtOO, S20249 07/17/86 13:20

Detected Anatytes

Note: Units are PP9 uuLeSf otherwise indicated.

Key AnaLyte ResuLt

S
S
S
S
S

S

S
S

Atoha Activity (SLtpCIJL)
Beta Activity (pCi/
Atminua
BariumCaLci'S

ChLoride
Chtorotorul
Coctvity-Fietd (uS)
Copper
Iron

S Magnesium
S Manganese
5 Mercury
B Methitene chLoride
S pH- ei

S Potassium
S Sodium
S Sutte
s rPeratur-FieLd (ceLsius)
S TOC

S TOX
S Uanium
S zinc

I 20E-01

3.00E+01
1.77E+04

3.54E+03
3.20E+0i
1.30E+02
8.90E+01
2.8u+02

4.16E+03
6.ODE+00
3.cc-0l
1.0E+02
6.07E+00
7.97E+02

1.42E+04
2.24E+01
I.96+03
I.91E+02
5.66E-01
7.DDE+01

2101-M Laboratory Wastewater
ID: 11.00, 500 07/17/86 13:20

Undetected Anaytes

Note: ?CAS are defined by contract with US Testing.
They do not reflect procedurat Limitations.

Units are PPS sntes: otherwise indicated.
Key Anatyte Resut

SS
a
S
S
S
B
S
B

S
S

S

S
S

S
S

S
S

S

S
S
S

Key: S - Sampte, E * Extract, 8 - Stank, T - Trip Stank

Acetonitrite
Acetonyt bromide
ActctL bromide
Act toenone
a-Acetytaainoftucrene

Acrotein
Acro tein
AcryLaalde
Acrytonitrite
Acrytonitrite

ALdicarb
AL"yL aLcohot
4-Aa biphenyt
Aninoethykent
S-Amino*%hyt-3-isoxazotot

2-AminonwApthatenL
AmitroIe
Ammonitum
Anitine
Antimony

Aramite
Auraeire

Ben a]nthracene
Benzene,

1 ne
Benzo fLuoranthene
Denzo f tuoranthtntBiniOxjJ ttuorantkhneSnarstlpentaohgne

<3.00E+03
<1.00E+01
<1.00e+01
<1.00E+01
<1.00E+01
<1.0E+01
<1.00E+01
<3.00+03
<1.00E+01
<1.00E+01
<1.00E+01
<3.00E+03
<1.00E+01
<1.00Z+01
<1.0OE+01

<1.00E+01
<1.00E+01
<5.00E+01
<1.00E+01
<1.00E+02

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01<1l.006+01
<1.006.01

Key: S x SLe, E - Extract, 8 - BLank, T a Trip BLank

-o
-v

r'3

;0
o M

a O
o 00
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2101-fl Laboratory astewater

to: aQ., Si500 9 07/17/86 13:20
(a-50090

Undetected AnaLytes

Note: MDAt are defined by contract with US Testing.
They do not refLect orocedurat timitations.

Units are Pf unLes: otherwise indicated.

S
S
S
S
S

S
S
S

S

S
S

S
S

Aalytt

BenzoCalpyrene
O-SanzoquiOn
BenzyL chLoride
Be S ttlt
Bls 2-chLoroethoxy) ether

Sis(2-chloroethoxy).ethane
Dis(chLoroisopv yt) ether
Bis(chtoromethyt ether
Sia(chLoroethyt ether
Bis(ethythexyt) phthatate
Bromocyanide
Bromofore
Bromoform
4-aromcohenyt phenyt other
SutyLbenzy. phthatate

Cadaiu
Carbon disuifide
Carbon disuLfide
Carbon tetrachtoride
Carbon tetrachLoride

Chtorat
Chtoroacetatdehyde
ChLoroalkyt ethers
p-ChLoroaniLine
Chlorobenzene (VOA)

Chtorobeiene (VOA)
-Chltorocresot

ChLO yanide
1-ChLoro-2 3-epoxyprooane
2-ChlorontAyt vinyL ether

2101-4 Laboratory Wastewater

10: P.00, 55069 07/17/86 13:20

Undetected Antlytes

Note: CAS are defined by contract with US Testing.
They do not reftect orocedrat lisitations.

Units are P9 MLess otflenise indicated.

ResuLt

<1 .00E+01
<1.00f+01
<1.00E+01
<S.00E+00
<1 .00E+01

C<.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
(3.00E+03
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<2.00E+00
<1.00E+01
(1. 00E+01
<1.00E+01
(1.00E+01

<3.00E+03
<3.00E+03
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<3.00E+03
<1.00E+01
<1.00E+01

Key

a

B

S

a
S

S
S
S
S
S
S
S

S
S

S
S
S
S
S

AmaLyte

2-Chtoroethyt vinyt ether
ChLorotors
Chtoroethyt wethyt ether
ChtorQmethyl wethyt ether
ChLoronachazine

2-ChtoronapthaLene
o-ChLorocherot
3-ChLorogropioitrite
Chroeium
Chrysene

CresoL
CrotonaLdehyde
Crotonaldehyde
Cyanide
Cyarogen

24-CP
DibenzCa,lhacridine
Dib1Ca jacridine
ibenzeah anthracene

71t-Oibenxo~c,g~carbazotl

S OibenzoCa,elpyrene
S DibenzoCa hpyrene
S ibr -ch toropropane
B Dibro o-3-chLorooroane
S 1,2-Oibrooethoe

B 1 2-0ibromoethane
S Dibroeceethane
a Dibrceethane
S Di-n-tutyLnitros..ine
S Di-nbutyt ohthatate

ResuLt

<1.00E+01
<1.00E+01
<1.00E+01
1.00E+01

<1.00E+01

(1.00E+01
<1.00E+01
<3.00OE+03
<1.f0E+01
<1.00E+01

%1.00E+01
<1.00E+01
(1.00E+01
<1.00E+01
C3.00E+03

<1.00E+01
<1.00E+01
(1.00E+01
<1.00 01
<1.00E+01

<1.00E+01
(1.00E+01
<1.00E+01
<1.00E+01
<1 .D0E01

<1.00E+01
<1.00E+01
<1.00E+01
<1.006+01
<i.OX+o1

Key: S = SamLe, E = Extract, B z Stank, T = Trio Stank

Key
t.

-u

-v

a,
I-I

CA) 0 0
= CO

Kay: S = Samote, E x Extract, 3 - Stank, T - Trip Stan



9 11 2

21M-1 L.aboratory Waste-ater

Io: )"3, S=5089 07/17/86 13:20

Undetected AnaLYtes

Note: AA art defined by contract with US Testing.
They do not reflect proCeuJrIL Limtations.

Units are PP6 zitess otherwise indicated.

Key AnaLyte ResuLt

S
S
S
S
S

B

B
S

S

S

S

.-OichLorobentene
O-ichrob ene
-Oichtorobentene (At)

30ichL oroenihine
1 ,4-ichLoro-Z-tutetne

1 4 t0lchLOr-t-tuee
O(chLoodifbfoothMne
DichorodittuorOethane
1 .1-ichLoroeth*ne

1,2-oichLoroetftane
1,2-oichLoroethant
1.2-DichLoroethytene
1 ,2-ichLoroethytene

chtoroe Ytbemtene

2.6-01chLoroohenot
OchtoropanoL

I,2-OichLoropropane
' 12-01 chLoropr*pane

14-lMornproone

* 1.3-VichtoroprOPane
Diethytarsine
o iethytarsine
Sy, 1"hythydrazine

I SyW-0iethythydralifet

SDiethyltrosamine
S DiethytnthatLate
SDihywrosalrote

3 3-Oiaehoxyt'enzidine
S "jiathyLailoz~ttbefue

<1.00E+01
<1 .0E+01

<1.00E+o1

Cl .O0E4+0l
<1.ODE+01
<1.M +G

1. OE+0111.00+01
<1.00E+01

0.00E+01
l.OOE+01

C.00E+MCl.00E+O1
<1..0E+M

<.OOE+1
<3.O0E+a3
<1.DOE+a1
<1.ME+01
<1 . OE+01

I1.ODE+01
<1.00E+01
<t.OE+01<1 ODE+1
<I .OOc+a

<1 .0OE+01Cl .DDE+O1

2101-M LaborAtory iaste-ater

ID: 4M, =5tY389 07/17/86 13:20

Undetected Analytes

Note: PAS are defined by contract with US Testing.
They do not refLect DroceduraL Limitations.

Units are PM9 aut otherwise indicated.

Key

S
S
S
S

S
S
S
S
S

S
S
S
S
£

S

S
S
S
S

S

S
S
S
£

AnaLyte

DiethTLbcuCa3amnthracene
3,3*1 Efthy tbefidine
Syv-Oiemtiy azine
Unys0meth hdaing
Dinethytnitrosmine

DlwtthyL gPtMtLate
Dinitroooene
Dinitrocresot and satts
Dinitro-o-cycLohexyLghtnoL

2,4-oinitrvchenot
2,-Oinitrototuene
2,6-Ointrototuene
O1noseb
Di-n-vctyt ghthetate

P-Dioxane n
Pioxxne

DiPhenylaine
Svr-DiP"Lhydrazin*D1-"r-rovy ntors,,in,

Ethyt cyanide CDA)
Ethylene oxide
EthytLethacrytate
EthytaethacryLate
EthyLaethanesuLfonate

Ftwranhene
F~wride (1C
PLcoaeceic acid
For*e Ldeyde
Fame Ldairyde

Resut

<1.00E+01

.01E+Q3
-a.OOE+03
<1.OD+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

q.DDE+01
<1.O0E+1
<1 .D0E+01
<1.00e1
<1.00E+01

C1.OOE+02
(5.00E+02
<1.DE+01
<1.00E+o
<C.00E+01

<3.OOE+03<3.OOE+03
<1.ME+01
0.00E+01
<1.00E+01

(.OOE+01

(5.006+02

Key: S - SmoLe, E = Extract, 8 - BLank, T * trio BLank
Key: S - SmoLe, E - Extract, Ba .Lak, T = Trio Lank

-C
-v
0
~-6

a

co mo

O m
00
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210'-M Laboratory wastewater
ID: M., S=50089 07/17/86 13:20

Undetected Analytes

Note: MDAs are defined by contract with US Testing.
They do not refLect proceduraL Limitations.

Units are PPM atess otherwise indicated.

2101-M Laboratory Wastewater

ID: M-M0, S-50089 07117/86 13:20
(8s5&j9O5

Undetected Anatyte

Note: MOAS are defined by contract with US Testing.
They do not refLect procedurat timitations.

Units are PP8 uatess otherwise indicated.

Key Anailyte

Pentachtorobenzne
Pvntachtoroethane
Pentachorothne .
PentachLoronitrmoenzene
Pentachtoroohenot

PtrtdLorobenzene
PerchLorcbutadiene
Phencetin
Pheno
Z-Pbnyyt-tert-butyLaaine

a-Phenytenediaeine
Phosphate
Phthatic acid esters
Pronauide
1-Propanamine

Procargyt alcohoL
Pyridine
Pyridine
Reserpine
Resorcinot
Safrot
SiLver
Sttontiua
Strychnine
SuLfide
1,2,3,4-TetrachLorobenzene
1,Z,34-TesrachLorobenzene
1 2,4,5-TetrachLorobenzene
11I1 ,-etrachloroethne
1.1,t2-TetrachLoroeth ane

Key

S

S
a
S

S
S
S
a

ResuLt

<1.OE+01
<1 .0E+01
C1.00E+01
<1.00E+01
. 1.O0E+01

l1.DOE+01
<1.0DE+01
<1.OE+01
<1.OOE+01
Cl.00E+O1
<1.00E+03<1..E+01

<3.00E+03

C<.00E+03
<C.O0E+02
<S.0E+02
<1 E.01
<1.OE+1

S
S
S
S
S
S
B
S
a
S

a
S
a
S
a

O.00E+01
0.00E+01
<3.OOE+02
<S.0E+01
<1.0DE+03
<1 .0E+01
<1 .0E+01
<I.0DE+01<1.0OE+01
<1.00E+01

Anatyte

11 1,2,2-TetrachLoroethann
1,1 ,242-Tetrachtorntwwe
Tqtrachtgrc.thytmne
Tetrachloroethytene
2,3,4,A-Tetra htorophen*t

Thiofanox
Thiochenot
Thiurm
Totuene
Totuene
Totuenediamine
o-Totuidine hydrochLoride
1 ,23-Trichtorotenzene
1 4-Trichtorobenzene
I ,3?ri chtorvbeczene

1,l,1-Trichtoroethane
1,t,1-TrichLoroethane
11 ,2-Trichtoroethane
TrichLo roethtne

TrichLoroathaw
Trichkorofethanothiot
Trichtorceethanethiot
TrichLorcos ftuorowethane
TrichLoemftwroethMne

S 2,A-TrichLorophenot
S 2,t,6-Trichoroheno.
S Trichtorroome
B TrichLoropropane
S 1,2,3-TrichLoropropane

Key: S . SmLe, E * Extract, a - Stant, T - Trip Btu*

-v
-u

S
S
a
S
S

S
S
S
S
S

S
S
S
S

S
S
a
S
S

RevaLt

<1 .OE+01
<1.OE+(1
<1.0OE+01
<1 .OE+01
<1.00E+01

<1.00E+01
<1.E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<I.W0E+01
0.00E+01<1.OOE+ol
<I.00E+01
<1.0+01
<1 .OE01
1.00E+01

<1.00E+01
<1s.jE+01
<l.00E+01
<'.00E+01
<1.00E+01(1.006+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
(1.00E+01

0 0
=00

CD mr

C-

tof

Key: S = Sawole, E - Extract, 5 = Btank, T - Trip Btun*



9 11 z

2101-0 Laboratory Wastewater

IDt ?CM, S-5OM9 07117/86 13:20

Undetected AnaLytes

Note: RDAS are defined by contract ,ith US Testing.
They do not refLect ProceairaL Limitations.

Units are PPS utess otherwise indicated.

3 ' 6

2101-M Laboratory astuwater
ID: mm, S50167 10/30/86 13:22

(8a50168

Detected AnaLytes

Note: Units are Ppf mtrnss othervise indicated.

Key Anayte Resut

ArAey%*

1,2,3-Trichtorcocooane
Triethytpkosporothtoat.
S-Trinitrobenzene
IS

urethare

Vanadiun
Vinyt chLoride
VinyL cntoride
Vinytldmm dichioride
Vinytidene dichoride

Warfarin
-Xytene
Xyene

o-. P-Xylem
o-, p-XyLen*

Resut

<1.OOE+o1
<1.00E+o1
<1 .0E+01
<1.00E41
<3.00E+O3

CS.OME+00
<1.00E+01
<1.00E+o1

<1.0(E+01

<1.00E+(1
<1.0()E+01

(1 .cV601

Key: S - SaMte. E - Extract, 5 = Stank, T - Trip Stank

S Atspf Activity (LDL p/t.)
S'Beta Activity (pci/U
S. Acetone (VOA
S ALumintu
S Awfoni

S
S
S
S
S

S
S
S

Banta
Catcius
ChLoride
Conajctivity-FieLd (uS)
Copper

Lead (GFAA)
Magnesitm

e chLoride

S

S Sodita
S SuLfate
S TOC

S Uraniu
S Zinc

S.8&E-a1
4.24E+00
4.00E+01
2.32E+02
1 .22E+02

IjectOl
1 05E.04
2.9E+03
9.20E+01
S.33E+02

1.26E+03
3.60C+01 (1 Ditution)
2.13E+03

1.0+02

5.I0C*W0
6.63E+02
2.82E103

Z.18E+03

3.90E-01
1.41E'2

Key: S a SawpLe, E a Extract, 3 a BLank, T 2 Trip BLank

Key

B
S
S
S
S

-4

a m
(D m

0 00COoI

i



2101n- Laboratory Iaflevatef
o: M.00, S-50167 10/30/6 13:22

(8s501685

undetected AnaLytes

Note: MDAs are defined by contract with US Testing.
They do not rettect proceOat Limitations.

Units are PPS wnLess otherulse indicated.

Key AnaLytt Resut

S Acetonitrite
S Acetonyt broMide
a Acetulyt bromide
S Acttoc nwooe
£ t-Acetytafloftuorn

S Acroteina Acrotein
S Acrylamide
S AcrytonitriLe
B AcryLonitritk

S Awdicarb
S Atty aLcohot
S 4-Aainobi phmt
S AminOathYtlefe
S S-Mimethy3-isoxazotot

S 2-Aainonwthaltne
S Anitrote
S Anitine
S Antimony
S Araite

S Auraminte
S Benazcacridine
S Benz~ajanthraceoe
S BeneneB Bnzenot
S Senzi 4ne
S Ben&zg flufrnthfl
S 8.n0olftuorantne
S BqnhoCt2pentapho
S BenzoCapyrentE

<1 .0E+01
<1.00E+01
<1.00E+01
<1.00+01

<1.00e+01
<1.00E+01
<1.00E+03
(1.00(401

<1 -OE+01
<3.OO6403

<I.0E+01
<1.00E+01(1.00(401

<1 4E+01
,..4E01
<iOO+02
<1.00E+01

<1.00(401
<1.00E40
<1.00E0
(1.00E+01

<1.00E+01
<1.00(+01<1.00E+01<I.OOE+01
<1.00E+01
<1.WE+01

2101-n Laboratory wastewater

10: too, T250167 10/30/36 13:22

tndetected AnaLytes

Note: ADAS ae defined by contract with US Testing.
They do not refLect ProceduraL Limitations.

Units are PPS unLess otherwise indicated.
Key

. i

S
S
S
S
S
S
S
B
S
S

SS
S

S
S
S
BS

S
S
S

S

S
S
S
S

Anatyte

i nonet htoride
ais 2chtorothoxy) ether

Zcshtorvethozy) methane
Bls(chtoroislloo oether
ais(chkorovot yt otherlis(chLorooethTO ether
8il(lthythexYtl PhthLer
arolOcyanIde

Bromoform
Bromoforv
4-rosophenyt phenyt ether
ktYtbenzyk phthaLAeCamium

Carbon disuLfide
Carbon disutfide
Carbon tetrachtoride
Carbon tetrachloride
Chtorat

Chtoroacetadehyde
ChLoroatkyt ethers
P-ChtoroniLtine
ChLorctenaene (VOA)
Ch:Lenin. (VOA)

p-Choro-a-cresot
Chtorocyni 
1-hLorr-2 3-oyreopne
2-Chtoroet yt vinyt ether
2-Chkorotth t vinyt ether

Resut

<1.00E+01
<1.00e+01
<5.00E+00
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<3.00E+03
<1.00E+01
<1.00E+01
<1.00E+01
< .00E+01

<1.00(E+01
tl.00E+01<1.00E+01
<3.00E+03

<1.O0('01<3.0OE+03
<1.00E+01<1.00E+01
(1.00E+01
<1.oiE+01

<1. OE401
<3.00E+03
<1.00E+01
<1.00E+01
<1.00E+01

Key: S a Sapte, E 4 Extract, B - BLank, T * Trip Stank

0

00mD M

o 00
: CD

:ey: S = Samptc, E . Extract, a - Sank, T - Trio Stank



911 2

21G1-* Laboratory Wasteater
ID: 1M.00, S-50167 10/30/86 13:ZZ

(8-501W

Undetected Anatytes

Note: MDAS are defined by contract Aith US Testing.
They do not refLect procedurat Lisitations.

Units are PPS WLes: otheruise indicated.

Key Antfyte ResuLt
* - -. - - - - - - - = = = =

S Chtoroftra
B Chlorofore
S Chtortoethyt "ethyL ether
9 Chorvcethyt methyL ether
S ChLoronahazine

S &-ChLoronaptMaene
S o-ChLoroohkrot
S 3-ChLororoionitrite
S Chroitan
S Chrysene

S CresoL
S Crotonaldehyde
B Crotonatlehyde
S Cyanide
S Cywwofen

S 2 4-0C
S Olbencza h3acridine
S 0ibqiaCa&j2acridin
S OibenzCa qafthncen
3 71t-ibenzoL,glcartezote

S DibeozoCa, pyrne
S OibezoChjyrene
S Oibcv-3-ch oroprooane
B ibroer3-chLoroproano
S 1,2-0ibronethane

8 1 2-oibroawtthaneS oibroebeothane
9 Oibrocxwthane
S i-nr-utytnitrosaine
S Oi-n-tutyt PhthaLate

<1.00E+01
C1.00E+01
<1.00E+01
<1.00E+01
<1.00E.01
<1.00E+01
<1.00E401
<3.00E+03
<1,00E+01
<1.00E+01

<1.00E+01
<1.00E+01
C1.00E+01
<1.00E+01
<3.00E+03
<1.00E+01
<1.00E+01
<1 .00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.0OE+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

2101-4 Laboratory Wastewater
ID: LO, Ss50167 10/30/86 13:22

(9-501W

Undetected AjmLytts

Note: ADAs are defined by contract uith US Testing.
They do not reflect proceduraL Limitations.

units are Pa mtess otherwise indicated.

Keya

S
S
S
S
S
BS

a
S

S
S
B

S

S

S
S
S
B
S

S

S
S
S
S

Aaatyte

r-Oichtorobeaene
DOichLorobeLwnne
I Iichorobenzane LAIN)
3,3-Olchtorobeflzidne
1 4-OichLoro-Z-uten.
1 e4-0ichtoro-Z-butmee
0,cthtorodittuqrvsethane
blchtorodlftuoromethane
1 1-OichLoroethane
1.1-OichLorotthyni

1 ,-ZichLorovthan*
I .2-Oichtoroethanq
1 2-Oichtoroethyene
1 2-Oichloroethytene
O chLoroethytbentene
2 6-Dlchtorvchenot
Dichigo ropenot
1 -OiChkorcoroan*
1 2-Olchtorooroaoe
1,3-Oichtoroorowawe

1,3-Olchtoroorowan
Dlethytarsine
Diethytarsine
SyW-01*thythydraz no
Syst-Oiathythydrazine
Oiethiynitrosaeine
Diethytphthatate
Dihydrosafrote
33 -Oimethoxybenzidine
0ieethyLaninoazobenze

ResuLt

<1.00E+01<1.00E*01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
C1.00E+01
<1.00E+01
<1.00E+01
C1.00E+01
<1.O.E+01
(1.00E+01
<1.00E+01
<1.00E+01
<3.00E+03
<1.00E+01
<1.00E+01
<1.006+01
<1.00E+01
<1.00E 1
<1.00 1
<1.00E+01
<1.00E+01

<1 .00E01<1.00E+01
<1.00E+01
<1.0.E+01
<1.OOE+01

Key: S a SiecLe, E * Extract, B - BLank, T A Trip Blank

~0

-v

a,

~0

C-

v, r< M

o 0

-A

Key: S - Sawnt, E - Extract, 8 - Stank, T - Trip Stank



9 I I .1 I

2101-4 Laboratory Wastewater

ID: MOD, S-50167 10/30/86 13:22
(Ow,5016W5

Undetected AnaLytes

Note: MDAs ar defined by contract with US Testing.
They do not refLect procedurat Liaitations.

Units are Pa unLess otherwise indicated.

Key AnaLyte ResuLt

S DiaethytbenzCalanthracelfe
S 3,3'-Oiethytbenzidine
S Sys-Oiethyhvdrazine
S Unsyu-*ieethythydrazine
S Dimethyknitrosamine
S 2 4 4-0ieth

3 D"Zehyt t e
S Oinitrooentene
S Dinitrocrmsot and saLts
S Dinitrrr-cycohexytphenoL

S 2,4-OinitrohenoL
S 2 4-0initrototuena
S 2 6-0initrototuene
S Dinseb
S Di-r-octyt phthaLate

S P-Odioxane
8 o-Dioxan*
S Dipheotaine
S Sym-0on hydrazine
s9-n-prol nitorsamine

S Ethyt cyanide (DAI)
S Ethytene oxide
S Ethytethacrytate
8 Ethytmethacrytate
S EthyLoethanesuLfOnate
S Ftuorant 10
S FLuoride IC)
S Ftuoroacetic acid
S Foratdehyde
B FormaLdehyde

* I 3) 9 *t

2101-M Laboratory Wastewater

10: mLOO, S=50167 10/30/86 13:22
(8=50168$

Undetected AnaLytes

Note: MDAs are defined by contract with US Testing.
They co not refLect procedurat Limitations.

Units ire PP8 unLess otherwise indicated.
Key

<1.00E+01
<1.00E+01
(3.00E+03
<3.00E+03
<1.00E+01

l .00E+01
(1.00E+01
<1.00E+01
(1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<S.ODE+02
(5.00E+02
(1.00E+01
I..0E+01
<1.00E+01

<3.OOE+Q3
<3.00e+03
<1.0DE+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+02
<3. +03
<s.9+02
<5.OOE+02

S
S
S
S
S
S
S
a
S
S
S
S
S
S
S

S
S
S
S

S
S
S
S

S
S
B
S
S

AnaLyte

GLyci dytatdehyde
Hexach orocycLooentaditne
Hexachtoroethane
Hexachtoroohene
Hexachtorcoropene

Hydrazine
Hydrogen suLfide
Hydrogen suLfide
Indeno(1 ,2,3-d)Pyrene
lodomethane

lodosethane
Isoafrote
IsocutyL aLcohoL
Kerosene
MaLeichydrazide

maLononitriLe
Me phatan
Mercury
Methacrytonitrite
fethacrytonitri Le

Methapyrilene
aiethomyL
2--ethytaziridine
MethyL bromide
MethyL bromide

3-MethytchoLanthrene
MethyL chtoride
Methyt chLoride
MethyLenebischLoroanitLine
Methytene chLoride

ResuLt

<3.00E+03
<1.00E+01
<1.00E+01
<1 .00E+01
<1.00E+01

<3.00E+03
<1.00E+01
<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1 .00E+01
<3.00E+03
<1.OOE+04
<5.0OE+02
<1.00E+01
<1.00E+01
<1.00E-01
<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01

Key: S =-SaMaLe, E = Extract, 8 - BLank, T z Trio Stank

0

;a C)
C-

oD M0 m
C . 0
4-

Key: S . SawpLe, E % Extract, 8 a Stank, T - Trip BLank



9IIi~

2101-M Laboratory Wastewater

ID: L00, S=50167 10/30/86 13:22
(B-501685

Undetected Analytes

Note: MDAs are defined by contract with US Testing.
They do not reflect procedural Limitations.

Units are PPS unless otherwise indicated.

2101-4 Laboratory Wastewater

ID: ML00, S=50167 10/30/86 13-22
(850168$

Undetected Anatytel

Note: MDAs are defined by contract with US Testing.
They do not reflect procedural limitations.

Units are PPS unless otherwise indicated.

AnsLyte

MethyL ethyl ketone
Methyl ethyl ketone
Methythydrazine
2-Methyttactonitrite
MethyL nercaptan

Methyl mercaotan
Methyl methacrytate
Methyl aethacryLate
Methyl aethanesuLfonate
Methylnitrosourethane

MethylnitrosovinyLanin#
2-Methytoyridine
Methylthiouraci L
1-NaphthaLamine
Naphthalene

1 4-Naphthatenedione
NlckeL
Nicotinic sacid
Nitrate
p-itroaniline

Nitrobtenzee
o-Nitropheno
NitrosociethanoLamine
"itrosomethyLethytanine
N-itrosomorphotine

N-Nitrosonornicatine
Nitrosopiperidine
NitrosooyrroLidine
S-Nitro-o-toLuidine
Osmiua

Result

<1.00E+01
<1.00E+01
<3.00E+03
<1.00E+01
<1.00E+01

<1 .00E01
<1 .00E+01
<1.00E+01
<1.00E+01
<1 .00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1 .0E+02
<5.00e+02
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1 .00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<3.00E+C2

Key
. I

S
S
Sa
S

S
S
S
S
S

S
S
S
S
S

S
S
S-
S

S
S
S
S
S

S
S
S
S
S

An.lLyte

Par.ltdehyde
PentachLorobenzene
PentachLoroethane
P tntachLoroethane
PtntachLoronitrobentfn.

Pentachlorophenot
Percnlorobenzene
Perchlorobutadiene
Phenacetin
Phenot

2-Pheny -tert-buty tamine
o-PhenyLenediamine
Phosphate
Phthatic acid esters
Pronsaide

1-Prooanamine
Propargyl alcohot
Pyridine
Pyridine
Reserpine

ResorcinoL
SafroL
Silver
Strontium
Strychnine

Sulfide
1,.3,4-Tetrahlorobenzene
1 ,2,3,S-Tetrachlorobenzene
1 ,,4,5-TetrachLorobenzene
1,, , 2-Tetrachloroethane

Key: S - Sanle, E * Extract, B = Stank, T = Trip Blank

-e

~0

0

"3
I-a

S
8
S
S

a
B
S
a
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

S
S
S
S
S

Result

<3.00E+03
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01
01.00E+01
<1.OOE+01
<1.OOE+03
<1.0OE+01
<I.O0E+01
<3.OaE+03
<3.00E+03
<!S.O0E+02
<5.OOE+02
<1.0OOE+01

<1.OOE+01
<1.OOE+01
<1.OOE+01
<3.0QE+02
<5.00e+oi
<1.00E+03
<1.00E+01
<1.00E+01
<1 .00E+01
<1.00E+01

;;a 0D
(D M
U, rn

o 0
::3 00

Key

Key: S = Samote, E = Extract, 8 = Stank, T = Trip Stank



9 1 U

2101--m Laboratory Wastewater

ID: ML.00, S-50167 10/30/56 13:22
(8=501685

Undetected AnaLytes

Note: MDAS are defined by contract with US Testing.
They do not refLect proceduraL Limitations.

Units are PPB jnLtsz otherwise indicated.

2101-M Laboratory Wastewater

:D: P4.00, S-50167 10/30/86 13:22
(B-5a1685

Undetected Anatlytes

Note: MDAS are defined by contract with US Testing.
They do not refLect procedural Limitations.

Units are P" unLIesS otherwise indicated.

AnLyte

1, 1,2-TetrachLoroethane
1 ,2,Z-TetrachLoroethsne
11 12,2-Tetrachtoroethane
Tetrachloroethytene
TetrachLoroethyLene

2 3,4,6-TetrachLoroohenoL
Tiiofanox
Thicohenot
Thiuram
ToLuene

Touene
Totuenidiamine
o-Totuidine hydrochLoride
Tax
1,2,3-TrichLorobenzene

1,2,4-Trichtorobenzene
1,3,S-TrichLorobenzene
11 I1-TrichLoroethane
1 ,1-rrichLoroethane
I 1 2-trichtoroethane

1 ,1,2-TrichLorothane
TrichLoroethene
Trichtoroethene
Trichtoromethanethiot
TrichLoroethanethioL

Trichlorovonoftuoronethane
TrichLorovnoftuoromethane
2,4,5-Trichtorophenot
2 ,6-TrichLoroohenoL
Trichtoropropane

KeyReSULt

<1.GOE+01<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

a
S
a
S
S

S
S
S
S
B

S
B
S
S
a 8

AnaLyte

Trichtoropropane
I 2,3-TrichLoroprooane
1,2,3-Trichloropro one
Triothyiphosphorothioaue
Sya-Trinitrolptnzen*
TRIS
Urethane
Vanadiu
VinyL chLoride
VinyL chLoride

Vinytidene dichLoride
Vinytidene dichLoride
Warfarin

-XyLene
r-xytene

S o-, r-Xytene
B 0-, p-Xytene

Key: S i SampLe, E - Extract, B * SLank, T - Trip BLank

<ey: S - SampLe, E Extract, 8 Stank, T - Trip BLank

Key

-v
-u

B
S
a
S
B

S
S
S
S
S

S
S
S
S
S

S
S
S

S

Resut

<1.GOE+01<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<3.00E+03
<S.00E+00
<1.00E+01
<1.00E+01

<1.0E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01<1.00E+01

M

00 



2101-4 Laboratory astewater

ID: t.OO, s-50232 01/26/87 10:25
(8-65023351

Detected AnaLytes

Note: Units are PPS unless otherwise indicated.

Key AnaLyte

S Beta Activity (pci/L)
S Asonium
S Barium
S CaLiu
S ChLoride

S
S
S
S
S

'3.

Conductivity-FieLd (uS)
Copper
Iron
magnesium
Manganese
MethyLene :hLoride
mt-rleLd
Potassim
Sodium
SuLfate

Tesoerature-FieLd (cetsius)
TOC
TOX (LDL)
Uraniu
zinc

Undetected AnaLytes

ResuLt

2.57E+00
1.76E+02
1.OOE001
5.80E+03
7.00E+02

6.30E+01
4.56E+02
2.412E+02
1.30E+03
7.00E+00
S.50E+01
5.24E+00
3.16E+02
7.39E+02
4.97E+03

3.17E+01
1.28E+04
4.022401
3.12E-01
4.602E+01

2101-4 Laboratory Wastewater
ID: 'LOU, S-50232 01/26/87 10:25

(B-50233S

Undetected Analytes

Note: MOAs are defined by contract with US Testing.
They do not reflect procedural Limitations.

Units are PPS unLess otherwise indicated.
AnaLyte

S
S
S
S
S

S
S
S
S
S

Note: MDAs are defined by contract with US Testing.
They do not refLect proceduraL Lisitations.

Units are PPS unless otherwise indicated.

Key AnaLyte ResuLt

S
S
a
S
S

<3.002+03
<1.002401
<1.00e+01
<1.O02401
<1.OO2+01

Acrotein
Acrotein
Acrylanide
AcrytonitriLe
AcryLonitrile

ALdicarb
ALLyL alcohoL
Atuminuma
4-Aminobiohenyt
Aminoethytene
5-Amlnovthyt.-3-isogazoLoL
2-Aminonuothatene
Amitrole
Ani Line
Antimony

Aramite
AUramnt
Benz~lacridine
SenzCulanthracene
Benzene

Benzene
Benzi ine
Scozo 3ftuoranthene
SenzoC 3ftuoranthene
BenzoCrstpentaphene

SenzoaJpyrene
o-Oenzoqui none
Benz L chLoride

i2-coroethoxy) ether

ResuLt

<1.00E+01
<1 .00E+01
<3.OOE+03
<1.00E+01
<1.00E+01
<1.00E+01
<3.00E+03
<1.50E+02
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+02

<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1 .CCE+01
<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.OOE+01
<1 .002+01
<1 .00E+'01
<5.002+00
<1.:00E+01

Key: S 2 SampLe, E a Extract, 8 * BLank, T - Trip Blank

Key: S = SamoLe, E = Extract, 3 = BLank, T = Trip BLank

0

(D m

C.-
to 00
o 0n

Acetonitrite
AcetonyL broimide
ACetofryt brotide
Acetopne

-c etytamino fLuorene



2101- Laboratory Wastewater

ID: 0, S0232, 01/26/87 10:25

Undetected Antytes

Note: MoAs are defined by contract with US Testing.
They do not refLect ProceduraL Limitations.

Units are PPS wiLess otherwise indicated.

Key

S
S
S

S
S
S
S
S

SS

S

AnaLyte

Big C2-chto roethoxy) methane
Sis(chtoroio royL.) ether
Bls(chtorosethyt) ether
Sis(chtoroeth'L ether

is(dthythexyt) ghthatate

Broeocyanide
arosofora
Sromofor.
4-Sromoohenyt phenyL ether
SutyLbenzyL ,hthaLate
CadkiM
Carbon disuLfide
Carbon disuLfide
Carton tetrschtorldeCarbon ttrschtoride

ChLorA
ChLoroecetaLdehyde
ChtoroaLkyt ethers
p-ChLoromni tine
ChLoroben ne(VOA)

ChLorobenzene (VOA)
p-Chloro-s-cresol
Chtorocyanide
1-ChLoro-2,3-e0oxjr ooxfl
2-ChLoroethyt viny ether

I2-ChLoroethyt vinyL ether
Chtorofors
Chloroform

;Chtoroeethyt, methy. ether
IChLoroeethytL *ethyl ether

ResuLt

<1.002+1<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<3.00E+03

<1.00

< .00E+01

<1.00E+01

<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1 00E+01
<3.00E+03
<3.002+03
<1.00E+01
<1,002+01
<1 .0OE+01

<1.00E+01
<1.00E+01<1 .00E+01

<1 .001+01
<1.:001+01
<1 .001+01
<1.00E+01

2101-n Laboratory Wastewater

IN: ItOO, S50232 01/26/87 10:25
(8-502335

Undetected AnaLytes

Note: MDAt are defined by contract with US resting.
They do not reflect procduraL. Limitations.

Units are PPS unterns otheriwise indicated.

Key'

S
S
S
S

S

S
S
S
S
S
S

S
S
S
SS

S
S
S

S
S
S

Analyte

Chtoronaphaulne
2CLoronoothae t

O-Chtorohenat
3-Chtorogrcgionl trite
Chromium

Chrymene
Cresot
Crotonatdehyde
Crotonatdehyde
Cyanide

(2bm Cahscridine
IbenzCa acridine

OibenzCs, J&nthrscens

7H-oibenzoCcglcarbezote
Dibenzoa lyrene
D btrnzoCs ygrent
Dibr c oropromae
Oibrovo-3-chLororooane

1 ,2-Oibrowoqthane
1 2-oibroeosthane
0{bromosethe
Olbromomethene
1-n-t'utytnltrosuine

Di-rbutyt phthatate
-Oichltorobenzene

o-Dichtorobenzene
,3 D torobenzidint

ResuL~t

1.00E+01
<1.001+01
<1.00E+01
<31.00E+03
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<3.001+03

<1.00E+01
<1.00E+01
<1.001+01

<1.009+02
<1.00E+01(1.001402
<1.00E+01

<1.00E+01(I.OOE+01
<1.002+01

<1.002+01
<1.001+01
<1.002+01
<1.009+01
<1.00f+01

Key: S - SaLe, E - Extract, 8 - Stank, T * Trip Stank

-v

-c

C,

I'3

C

O m

o OD

Key: S - Sampte, E - Extract, 8 - Stank, T - Trip Stank



2101-ti Laboratory Wastewater

ID: "OO, 550232 01/26/87 10:25
(B*50233$

Undttected AnaLytes

Note: MDAs are defined by contract with US Testing.
Theyado not ref Lct proceduraL Liitations.

units re PMS unteo o therwise indicated.

Key

S
aS
a
S
Sa

AnsLyte

1,4-oichoro-2-buten
1 4-Oichtoro-2-butene
O chorodiftuorosethane
Di h torodif Luoroethane
1 ,1-OichLoroethane

1..1+0lch toroethane
1,2-Dlchtoroethane
1,2-Oicntoroethane
1,2-DichLoroethyLene
1 ,2-OichLoroethytene

DichlorooethyLbenmne
2 6-OichLoroghenoL
1, Z ichororoen
1,241 clltoro~rooane

1,3-Olchtorogrogane
1.ih tororopan.
Dieth Larsine

ethythydrazine

Syr-Olethythydrazine
Diethyinitrouaine
Dieth LphthaLate
Di 3 d rosrote

33-Oimethoxbnidino
py-0iaethy aalnaziobezn
Olaethrithyafth fl in

ResuLt

<1.00E+01
<1.00E+01
<1 .00E+01
<1.O02+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1 00E+01
0.00E+03
<1.00E+01
<1.00E+01
<1. 00E+01
<1.002+01
<1.002+01
<1.002+01
<1.00E+01

<1.00E+01
<1.006+01
<1.002+01
<1 .002+01
<1.001+01

<1 .00f+01
<1.006+01
<1.00E+01
<3.006+03
<3.002+03

2101-ti Laboratory Wastewater
ID- MMQ, S-50232 01/26/87 10:25

Undetected AnaLytes

Note: MMD are defined by contract with US Testing.
Theydo not ref Lect procedura Limitations.

Units are Pfl unte:: otherwise indicated.

Key

S

S
S

S
S
S
S
S
$

S

S
S
S

S

S
S

S
S
S

AnsLyte

Oinathytnitrosamine

DimethyL PhthaLatoe
Dinitrobenzene
Dinitrocresol and saLts
0initoocycthxyLhenot
2,4-01nitroxhenoL
2A-OinitrotoLuanre
2 6-Oinitrototuene
ofnoset

O1-n-octyt phthatate
ioxane

SyrOiohenyLhydrazine
Oi-nr ropytnitorsaine
EthyL cyanide COAX)
EthyLene oxide
EthyLsethacryLate
EthyLaethscrytate

Ethytsethanesulfoate

FLuoride (IC0
Ftuoroacetic acid
Formaeehyde
Form. Useli v.

tyci dytat dhyde
Hexach iorocycLocentadienet
HexachLoroethanu
HexachLorophent

RtsuLt

1.006+01
<1.00E+01
<1 .00E+01
<1 .00OE+01
<1 00E+01
<1.0 +01
<1.00E+01

1 .00E+01
<.00E+01
<1.00E+01
<1.00E+01
<5.00E+02
<5.00E+02
<1.00E+01
<1.00E+01

<1.00E+01
<3.002.03
<3.002403
'1.02E+01
<1.OOE+01
<1.OO2+01
<5.002+02
<3.002+03
<5.002+02

<5 .00E+02
<3.D02+03
<1.00E+01
<1 .0G6+01
<1.OO2+01

0 rr

C -

= roI

Key: S - SampLe, E * Extract, 8 * Stank, T - Trig BLankKey: S * SMLpe, E - Extract, S - Stank, T - Trip Stank

-u

-c



9 1 1 "1

2101-" Laboratory Wastewater

ID: MfL0O, S-50232 01/26/87 10:25
(850233)

Undetected Anatytes

Note: MDAS are defined by contract with US resting.
They do not refLect proceduraL Lisitations.

Units are PPS unless otherwise indicated.

Key AnaLyte ResuLt

S HexachLorotopene
S Hydraline
S Hydrogen suLfide
B Hydrogen suLfide
S Indeno(t,2,3-cd)pyrene
S Iodosthane
a Iodofethane
S Isoafrote
S Isowctyt aLcohoL
S Kerosene
S Lead (GFAA)
S MaLichydrazide
S mhLononitriLe
S MeLphalan
S Mercury

S Methacrytonitrite
8 MethacryLonitrite
S Methagyritent
S MethowyL
S 2-ethyLaziridine

S MethyL broeide
8 MethyL brocide
S 3-tethyLchotanthrene
S MethyL chLoride
8 MethyL chloride

S
S
S
B
S

MethytenebischLoroanline
MethyLene chLoride
MethyL ethyL ketone
MethyL ethyL ketone
MethyLhydrazine

<1.00E+01
<3.00E+03
<1.00E+01
<1.00E+01
<1 .00E+01

<1.00E+01
<1.002+01
<1.00E+01
<3.00E+03
<1.00E+04
<5.00E+00
<5.00E+02
<1.00E+01
<1.00E01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1 .00E+01
<1.00C+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.009+01
<1.00E+01
<3.005*03

2101- Laboratory Wastewater

ID: 4.OO, S-50232 01/26/87 10:25
(8502331

Undetected Anatytes

Note: MOAs are defined by contract with US Testing.
They do not refLect proceduraL Limitations.

Units are PPf unLess otherwise indicated.

Key AnaLyte

S 2-wethyLLactonitrite
S Methyl aerciotan
B Methyl aercaptan
S Methyl sethacrylate
B Methyl "ethacryltAte

S
S
S
S
S

S
S
S
S
S
S
S
SS

MethyL sethanesulfonate
Methytnltrosourethane
Methy nitrosoviny amine
Z-%ethytpyridine
Methytthioraci L
1-N4phthataminE
Hapthaft
I 4-flehthaLmnedione
mickeat
Nicotinic acid

Nitrate
r- itromni timNitrobenrmnn

itrophenot
M itrosodethanotamine

S -MitrosoethytethyLamine
S n-titrosomorphoLine
S M-itrosonornicotine
S flitrospoloeridine
S Nitrosopyrrotidine
S
S
S
S
S

5-Nitro-o-totuidine
Osakm
ParaLdehyde
Pertachtorobenzenem
Pentachloroethane

ResuLt

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.OE+01
<1.00E+01
<1.00E+9
<1 .00E+01

,1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.D0E+OZ<5.00E+02
<1.00E+01
<1 .00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.OOE+01
<1.00E+01
<1.0DE+01
<1.00E+01
<1.001+01
<3.00E+02
(3.00E+03
<1 .00E+01
<1.00E+01

Key: S - SaMLe, E - Extract, 8 - BLank, T -Trip Blank

-V

-v

C
r'3
a)

C M

0o Or

Key: S - SampL*, E - Extract, 9 - Rlank, T - Trip Rlank



2101-M Laboratory Wastewater

ID: )LC0, S-50232 01/26/87 10:25
(MO52331

Undetected AnaLytes

Note: MOAs are defined by contract with US Testing.
They do not refLect Procedurst Limitations.

Units are PPS unless otherwise indicated.

KeyS

8
S
S
S
S

S
S
S

S
S
S

Anutyte

PentachLoroethane
PentachloronitrobenZeine
PentachLoroohenot.
PerchLorobentene
Perchlorobutadiene

Phenacetin
Phenot
2-Phenytrert-butyamine
a-Phanylenediauine
Phosphate

PhthaLic acid esters
Pronaside
1-Propasine
Pronrgyt aLcohoL
Pyridine

ridie
serpine

Resorcinot
SafroL
SiLver

Strontius
Strychnine
Sutfide
1,2,3 4-TetrachLorobenzene
1 ,2',S-TetrachLorobenzene

1 ,2,4,5-TetrachLorobenrene
1,1,1,2-TetrachLoroethane
I,1,1,2-TetrchLoroethane
I,1,2,2-TetrachLoromthane
1,1 ,42-Tetrachloroethane

2101-M Laboratory Wastewater

ID: Mt00, Ss50232 01/26/87 10:25
(WO0 335

Undetected AnaLytes

Note: ?DAS are defined by contract with US Testing.
They do not reflect procedura. Liuitations.

Units are PMS unLess otherwise indicated.

KeyResult

<1.002+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.002+03

<1.00E+01
<1 00E+01
<3.00E+03
'3.00E+03
<5.00E+01

<5.00 E+02
<1 00E+01
<1.00E+01

<1.00E+01<5.OOE+01
<1.00E+01

<3.00E+02
<5.00E+01

<1.00E+01
<1.00E+01

<1.00E+01

<1.00E+01
<1.00E+01<1.002+01

S
a
S
S
S

S
S

S

S
S
S

S
a
S
B

S
a
S
S

Anatyte

TetrachLoroethytene
Tetrachloroethy Lene
2 ,6-TotracLorophenol
rlotanox
ThiophenoL

Thiuran
ToLuene
Totuenedimfl
o-ToLuidine hydrochloride

1 ,2,3-TrichLorobenzent
1 ,2,4-Trichlorobenzene
1 5-TrichLorobenzene
1 2,1-TrichLoroethane
1,1 ,-Trichoroethane
1,1,2-TrlchLor~thand
1,1 ,2-trichtoroethane
TrichLoroethent
TrichLoroethene
TrichloroaethanethioL

TrichLoromethanthiot
TrichLoroccnoltuorosethane
TrichLoromonoftuorosethane
2,4,5-Trichtorophenol
2,4,6-Trichlorophenot

S TrichLoropropane
8 TrichLoropropane
S 1,2,3-TrichLorogronane
B 1,2,3-TrichLoropropane
S TrlethyLphosphorotNicte

ResuLt

<1.00E+01
<1.002+01.GE+01

<1 00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

(1+0+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01

<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1.00E+01
<1,00E+01
<1.00E+01
<1.00E+01

<1.00E+01<1.002+01

Key: S - SampLe, E - Extract, 8 - Stank, T - Trip Stank

0

N
-J

n) M

00o cn

I

ey: S - Samt~e, E - Extract, 8 - Stank, T - Trip Stank



9 1 I 2 ! * 7

2101-n Laboratory Wastewater

ID: N.0, S-50232 01/26/87 10:25
(c50233)

Undetected AnaLytes

Note: nDAs are defined by contract with US Testing.
They do not refLect proceduraL Liaitations.

Unitsa re PPS unless otherwise indicated.

Key AnaLyte ResuLt

S # rinitrobenzene <1.00E+01
S S .OtE+01
S Urethane <3.00E+M3
S Vmnadih <5.)E+a 0C
S VinyL chloride <1.00E+ll1

vinyL choride <1.OOE+01 D M
S Vinytiden dichtoride <1.OOE+01
8 VinyLidens dichtoride <1 .OOEs)1 t

mS Warfarfo <1 .OOE+01
IS rXytene <1 .00201 0 WO

O 8 m-Xytene <1.00E+01
S o-, p-XyLene <1.00E01 I-

8 o-, p-Xytene <1.00E+01

Questionable Results

Note- a - Less than Negative of Result
Units are PPS unLess otherwise indicated.

Key AnhLyte Result

S Alpha Activity (LOL,pCi/L) 85.676-02
Key: S - Semte, E a Extract, 8 * BLank, T - Trip Stank
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