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f)att cietc/P05 /etOOEIM3

PESTICIDE ORG SHEET
EPA SAMPLE NO.

Lab Name: ROY F. WESTON 

Lab Code:   Case No.: 8806S0

Matrix: (soil/water) WATER 

Contract:
881000EBB

SAS No.:   SDG No.:

Lab Sample ID: 88065009002

Sample wt/vol: 1000 (g/mL) ML Lab File ID:

Level: (low/med) LOW Date Received: 06/04/88 

% Moisture: not dec.   dec. Date Extracted: 06/06/88 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 07/20/88 

GPC Cleanup: (Y/N) N pH:  7.0 Dilution Factor: 1.0

CONCENTRATION UNITS: ow.pf-Y40,-Yek “, 
'CAS NO. COMPOUND (ug/L or ug/Kg) UG/L  \N

I 
erd (74 u\Ovr

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-8HC 
58-89-9 gamma-BHC (Lindane) 
76-44-8 Heptachlor 
309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 
959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4,4'-DOE 
72-20-8 Endrin 
33213-65-9 Endosulfan II 
72-54-8 4,4'-ODD 
1031-07-8 Endosulfan sulfate 
50-29-3 4,4)-0DT 
72-43-5 Methoxychlor 
53494-70-5 Endrin ketone 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 
12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST

0.050:U-n
0.050:U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.50 U
0.10 U
0.50 U
0.50 U
1.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
1.0 U
1.0 U

tkethEithGatigtzt-

4-_5
p
0
aHt I

-1

L-4-e_dr-4
tun).



0 r ciii.opf/LotphArcut; Nso t rztici

hThcii-Evi ebb ;Ati i 04-115
C5451 00 °toe

. Th ant:

Samcia :61:3EBB

F. '''sr=^09

3

IfLOPINATEC P',,ENCXY HEPP.

7.:„..,,,

:na :e::
:n-"-:,ea:

i°

_c ^0,GANC0w-"EPueRCLE. 2:1'273C:EEE EPA 614 '

zacz: '3C '
:21 zao:: :.nalyzec:
Yary :::.3AS3164

7eot: 100
:7‘ tct: 4
Elan 10::A68134

.cmcounc

:esLIts :et L'm1: JC1Vo
.PPC: iamo;e
_g/L .g/L :omoouna

-esu1ts Cet Limlt
PDC) Sample

-g/L ug/L

•Ph-tate 
2.4.E-TP Silve-'  'Dlmetncete 

"T  3 3ioxatnion .Ceinav. 
Diann= 
DieJf:ton CEiSyst.:1:  

:Cemetcr 

U

0.20
0.20
1.00
0.30
0.30
0.30

etw 'ara-r--- 0.30
C.40

Etny: 0.40
0.50

Et-ton 0.50
:Th'enaz,- U 0.50
Pamorur J 2.00

:A:lrorss-metnyl Gutn:r:. U 2.00

:cmocura analizea for DUI: nct :etected toprcveo:

ao-o
po:96

:e:lan C:w:ey
3rganio Se:tt:n ranager

218



ID et* dig/Pc6 qs icoa8 EPA SAMPLE NO.
PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lap Name: ROY F. WESTQN  Contract:  

!Lab Code:  

Matrix: (soil/water)

Sample wt/vol: 1000 (g/mL) tAL__ Lab File ID:

881000E88

Case No.: 8806S0 SAS No.:   SDG No.:  

WATER Lab Sample ID: 8806S009002

Level: (low/med) LOW Date Received: 06/04/88

% Moisture: not dec. dec. Date Extracted: 06/06/88 

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 07/20/88 

GPC Cleanup: (Y/N) pH:  7.0 Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Lindane) 
76-44-8 Heptachlor 
309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 
959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4,4'-DOE 
72-20-8 Endrin 
33213-65-9 Endosulfan II 
72-54-8 4,4'-DOD 
1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DOT 
72-43-5 Methoxychlor 
53494-70-5 Endrin ketone 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 
12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260, 

FORM I PEST

0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.50 U
0.10 U
0.50 U
0.50 U
1.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
1.0 U
1.0 U

ao-5
octat5

1/872U.



8 S DCrce6C,

_ o 'lame: WESTON

_tt Coce: ../ESCA

U.S. RPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

ANALTrICS

°Case 8013 

Matrix :soil/water': WATER

Level low/med): LOW

o Solids: 0.0

ct*.o 

EPA SAMPLE NO.

4.r;00, 4,,r
Contract:C(88131436 ' :11MC400e-W-

-
SAS :40.: EDG No.:681.000

idla;
Lab Samcle ID:a6°6-Cm°9-Ctz__.

Date Received: 06/04/88

Concentration Un ts (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte !Concentration:C!

7429-90-5 Aluminum
M7440-26-0 Antimony Us

7440-38-2 Arsenic 4.4
7440-39-3 Barium 41.8
7440-41-7 BerYllium 1 .0
7440-43-9 Cadmium 2.5
7440-70-2 Calcium
7440-47-3 Chromium 6,5
7440-48-4 Cobalt 11.5 u,
7440-50-8 Copper 9.0 U:
7439-89-6 Iron
7439-92-1 Lead 10.6
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury 0.40
7440-02-0 Nickel 15.9 !U!
7440-09-7 Potassium 1 I

7782-49-2 Selenium 4.2 U!
7440-22-4 Silver 7.7 U:N
7440-23-5 Sodium
7440-28-0 Thallium 1.2 .0
7440-62-2 Vanadium 27.0 IU
7440-66-6 Zinc 156 '

Cyanide 42.5 !u.-
.

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clan-, Before: CLEAR

Clarity After: CLEAR

CO 5
Po(9
FORM I - IN

P

'P

F 
I

P
P '

!

Texture:

Artifacts:

7/87
Pay 'CM ttme.,A.,.^...4.



6 .6

zrA - LP

2A
NIC CONTINUING CALIEIRATION vERIFICATION

Name: WESTON 4NALYTIC2

Code: WESCA
nn

Case No.:0613

Initial Calibration Source: EPA-EMSL

Continuing Calibraticn Source: SPEX

000
Contract: 6.8813153S

SAS No.: SDG No.:861000

Concentration Unita: ug/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) M

Aluminum 1980,0 5000.0
Antimony 1010.0 1074.00 106.2 100.0 1 03.40 103 4 99,00 aasa F
Arsenic. 47,0 a8. 20 102.5 50.0 50.30 100.6 F
Darium 1980,0 2023.00 102 q 10000.0 10002.00 100.0 10174.00 101.7
4ersellium 481.0 458.00 95.2 200.0 196.60 99.3 198.10 99.0
Cadmium 489,0 492.70 100.3 200.0 201.90 101.0 198.40 99.2 E-
Calcium 49600.0 99999.0
Chromium 506.0 478.10 94.5 500.0 467.10 93.4 478.60 95 7 E_
,Cobalt 474.0 491.00 103.5 2000.0 2177.60 108.9 

100.4
2077.40 103.9 P

!Cooper 542.0 507.30 93.5 1000.0 1 003.60
:Iron 1990.0 5000.0
''ead 07.9 97.00: 99:1 50.0 50.90:101.8: 52.50 105.0 F
:Magnesium 25000.0 99999.0
!Manganese 513.0 500.0
Mercurv 5.2 5.0
Nickel 496.0 473.20 95.4 2000.0 2168.80 108.4 2152.20 107.6
Potassium 50200.0 50000.0
Selenium 104.0 100.20 96.3 50.0 54.80 109.6 54.10 108.2 F
Silver 509.0 479.90 04.3 500.0 494.30 98,9 492.10 98.4 P
Sodium 50700.0 50000.0
Thal'ium 97.3 '01.00 104.5 50.0 51.60 4m, 50.20 100.6 F
Vanadium 511.0 475.50, 93.1 2000.0 '982.70 09.1 1912.50 95.6

!Zinc 2100.0 7150.0.0!1.02.2 '000.0 '070.00 .n” '7°2.00 108.2
Cyanide a

Control ,A.aro::ry 30-120: Other Metals 90-1 10:

FORM "flP7 • -

Cyanide 85-115

a5-o,
pcot) 7/87



J.S. :PA - CLP

2A
INIT:AL AND CCNT:NUING CAL:BRAT...1:N .....-AT.2N

Lab Name: 'AESTON ANALYTICS

Lab Code: WESCA Case

Initial Calibration Source:

No . : gg/3(.Atea

EPA-EMSL

Continuing Calibration Source: SPEX

00ntr,,,t:6943151153S 
AP•ocae

SAS No.: SDG No

Concentration Units: ug/L

Analyte

Aluminum 
Antimony 
Arsenic 
2arium 

.18ery11ium
Cadmium 
Calcium 
Chromium 
Cobalt 
Cooder 
Iron 
Lead 
Magnesium
Manganese 
Mercurv 
Nickel 
Potassium
Selenium 

Initial Calibration
True Found %R(1)

1980.0 
1010.0 
47.0 

1980.0 
481.0 
489.0 

49800.0 
506.0 
A74.0 
542.0 
1990.0 
97,9 

25000.0 
513.0 
5.2

496.0 
50200.0

104.0
Silver  509.0 
Sodium  50700.0 
Thallium 97.Z 
Vanadium  .  511.0 
:inc  !  2100.0,
OvaniCe  !  85.0;

2093.00
459.90

472,10
482.40
499.00

445.70

501.60

105.7
95.6

93,3 
101.8 
21).1!

89,9

98.5

492.40, 96.4
2076-00! 00

it,
True Found %R(1) Found %RtijAAM

Continuing Calibration

5000,0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0 
2000.0 
1000.0 
5000.0 
50.0 

99999.0 
500.0 
5.0 

'000.0 
50000.0 

50.0 
500.0 

50000.0 
50.0 

2000.0 
4 900.0!
25.0;

101.20
54.80

10217.00
194.80
199.20

484.50
2028.70
972.10

2062.00

52.20
551.50

49.40

101.3 
109.6 
102.2 
97.4
99.6

96.9
101.4
97.1

103. 

104.4
110.3

98.8
1955.20 27.8
'024.00

-08.5ol19`&.&ITEL.
50.40r1IMKettE_

10248.00rT02:5Tta_
195. 019-39C'e rfE_
195.00Na:371,511E_

513.10 rivz; ers
2017.30:  100.9nt.965.80r99'e6tip._

52.90:105;8j :F

 147-122irr

2081.50j104.1II,E.

54.801108%5EL
494.40:  98:9tLE_

7. ?Attr
46.90 938::F-

1930.30 95.5::E_
'951.00 105,1:12

IV

_Imits: Mercury 20-120: 3ther Metal,: 90-110: Cyanide 85-115

;nom '4' /a4NOT • Pa,91
a6-,5

7/87
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J.S. EPA - CLP

2A
:NIT:AL AND CCNT:NUING :ALIERAT:CN VERIFICATICN

"lame: wESTCN 'ALY7'CS

Lab Code: WESCA Case No. :8Sa

Initial Calibration Source: EPA-EMSL

Continuing Calibraticn Source: SPEX

00°,.1)

0t0g8
Contr,ct: C8S/315343

SAS No.:

Concentraticn Units: ug/L

S6ric
SDG No.:e0SILAA}

Analyte

Aluminum
Antimony
Arsenic

11
CAdmium 
Calcium 
Chromium 
Cobalt 
Cooper 
Iron 
_eact 

!Magnesium
Manganese
Mercury 
.Nickel 
Potassium
Selenium 
Silver 
Sodium 

Vanadium 
Zino 
Cyanide 

Initial Calibration
True Found Vi(1)

1980.0 
1010.0 
47.0 

1980.0 
481.0 
489.0 

49800.0 
506.0 
474.0 
542.0 
1990.0 
97,9 

25000.0 
513.0 
5,2 

496.0 
50200,0 

104.0 
509.0 

50700,0 
97.2 
511.0 

3100.0 
95.0:

Continuing Calibration
True Found "4E2(1) Found

5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0 
2000.0 
1000.0 
5000.0 
30.0 

99999,0 
500.0 
5.0 

2000.0 
50000.0

50.0
500.0

50000.0
50.0

2000.0
1000.0
25.0

1 01.90
52.50

10464.00
190.00
194.30

497.40
2021.70
966.90

101.9 
105.2 
104.6 
95.0 
97.2

99.5 
101,1 
96.7

106,20
50.70

t
r

%R(1) :M
rr

 r I

106.3 1 1;
101 . 

190.50

1984.40

32.10 04.2:  51.40

2054.20

51.40
485.20

48.20
2005.20

102.7 

102 .8 
97.0

 11E_
g5.4.fla.

cr-r,c-A414,1/2.

4.31"
2051.10

49.20
512. 40

88.21:2_
• •-rtp

14,

10218::f

 k
-
  • t
86 • MCA
102.61;
 kr
.98.441E

95.4. 31.40
00.2:  1955.90

•049.00 04.9 1 "D64.00

102.8 
97.8 E_
106.4 P

Control Limits: mercury 80-120; Other metals 90-1 10: Cyanide 85-115

0.5-3
FCRM I: YDART " - r)036 7/87



006

J.S. EPA - CLP

2A
:NIT:AL 1ND ONT:NUING CALI2RATION VERIFICATION

Name: WESTON ANALYTICO
4t000 

Contract:C.01131632

Lab Code: WESCA Case No.:5813 SAS No.:

:nitial Calibration Source: EPA-EMSL

ontinuing Calibration Source: SPEX

Concentration Units: ug/L

446

to ail
SDG No*;:voll000

;Analyte

Aluminum
Antimony
Arsenic

1
Cadmium 
Calcium 
Chromium 
Cotalt 
Qgooer 
Iron 
Lead 
Magnesium
;Manganese
'Mercury 
Nickel 
Potassium
Selenium 
Silver 
Sodium 
,Thallium 
:Vanadium 
!Zinc 
!Cyanide 

Initial Calibration
True Found %R(1)

1980.0 
1010.0 
47.0

1980.0 
481.0 
489.0 

49800.0 
506.0 
474.0 
542.0 
1990.0 
97.9 

25000.0 
513.0 
5.2 

496.0 
50200.0 

104.0 
509.0 

50700.0 
97.2 
511.0 
2100.0 

95.0;

Continuing Calibration
True Found %R(1) Found %RtlYIIM

5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0

99999.0 
500.0
2000.0 
1000.0 
5000.0 

50.0 
99999.0

500.0 
5.0

2000.0
50000.0 

50.0
500.0

50000.0
50.0

2000.0
1000.0
25.0

105.60 105.6 
53.90 107.8

1045,00 10.4
188.00 94.0

501.80

932.80

100.4

93.3

18.60 97.2

4.65 93.0

47.10 94.2
504.30 100.9

51.20 102.1

1 03.401

51.701

i Wit

plIMMIPS

50..50

1.8.20

52.00

101-.211E:

104-04.1:

Control Limits: Mercury 80-120: Other metals 90-110; Cyanide 85-115

FORM :: 'FART " - IN

0-5
100-9t 7/87



001

Lab Name:

C EPA - CLP

2A
INIT:AL AND CONTINUING CALISRAT:ON IERIFICAT:ON

WESTON ANALYTICS

Lab Code: WESCA Case

/nitial Calibraticn Source: EPA-EMSL

Continuing Calibration Source: SPEX

No. : 886

',"k6c1C18
Contract :Lital31.5342)

SAS No.:

Concentration Units: ug/L

.446
SDG No.:80000

Analyte

Aluminum 
Antimonv 
Arsenic 
Barium 
Beryllium
Cadmium 
Calcium 
Chromium 
Cobalt 
Cooper 
:ron 
Lead 
Magnesium
Manaanese
Mercurv 
Nickel 
Potassium
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
,Zinc 
;Cyanide 

Initial Calibration
True Found %R(1)

1980,0 
1010.0 
47.0 

1980.0 
481,0 
489.0 

49800.0 
506.0 
474.0 
542.0 
1990.0 
97.9 

25000.0 
513.0 
5.2 

496.0 
50200.0 

104.0 
509.0 

50700.0 
97.3 
511.0 
3100.0.
95.0;

5.12

97.40

98.5

100.1 

Continuing Calibration
True Found %R(1) Found %R(1)

5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0 
2000.0 
1000.0 
5000.0 
50.0 

99999.0 
500.0 
5.0 

2000.0 
50000.0 

50.0 
500.0 

50000.0 
50.0 

2000.0 
1000.0 
25.0 

99.50
50.90

5 1 . CO

5.35

49.00

99.5
1 01 . 

102.5 

107.0 

98.0

07

51.60

M

 •-
103.ZTTEL

 1 T

  I t

 r

51.60

47.20

50.80

103.2 E._

--TfCv
I - I.

94.4; E_

101.6 F

;11 Control Limits: MercLlry 80-120; Other Metals 90-110: Cyanide 85-115

=ORM :: (PART " -

a5-5ray, q 7/87



00g

U.S. =PA - OLP

2A
:NIT:AL AND :ONTINUING CALI2RATION

Name: WESTON ANALYTIC:I

Lab Code: WESCA Case
aofroco

No.:GyU

Initial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

FRIF7CAT:CN

iittexal
Contract: cesr315-3E,

SAS No.: SDG No.....":4E7D00

Concentration Units: ug/L

Analyte

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium
Cadmium 
Calcium 
Chromium 
Cobalt 
Cooper 

Lead 
Magnesium
Manganese
Mercurv 
Nickel 
Potassium
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
s.inc 
CYanide 

Initial Calibration
True Found %R(1)

1980.0 
1010.0 
47.0 

1980.0 
481.0 
489.0 

49800.0 
506.0 
474.0 
542.0 
1990.0 
97.9 

25000.0 
513.0 
5.2 

496.0 
50200.0 

104.0 
509.0 

50700.0 
97.2 
511.0 
3100,0,
85.0!

1012.00

Continuing Calibration
True Found %R(1) Found A(.t'11):1M

  5000.0 
100.2 '00.0 

50.0 
  10000.0 

200.0 
200.0 

  99999.0 
500.0 

  2000.0
  1000.0 
  5000,0 

50.0
  99999.0

500.0
5.0

2000.0
  50000.0
101.9 50.0

500.0
  50000.0

50.0
  2000.0

1000.0
15.0

4.87 93.7

106.00

97.00
51.60

97.0
103.2

53.20 107.e 

5.03

5.0.70

50.00

100.5 

101.4

100.0

102.101102.1qqa
58.001/06701TE_
 wo.:terwiap

imawronlir. 

 s. %. 474 -

A8.50 .....-9E24ILEL
  tt,k1,a4ovv;.

118.70 ' 9r.41 LE_

23noro Limits: Merc:.:ry 80-120: Other Metals 90-110; Cyanide 85-115

'OAP? -

0,5-5
pay, 10 7/87



U.S. EPA -

2A
=ND CONTINUING CALIBRATIC: VERI=ICATIC1

'lame: WESTON aNALYTICS
qp0e6

Lab Ccde: WESCA Case No.:eels

Initial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Contract:Ca3iSi63.2

SAS No.:

Concentrat i on Units: ug/L

.4›
SDG No.:61$10:5

Analyte

Aluminum 
Antimony 
Arsenic 
-3arium 
4Seryllium
Cadmium 
Calcium 
Chromium 
Cobalt 
Ccooer 

:Iron 
!Lead 
!Magnesium
Manganese
Mercurv 
Nickel 
Potassium
Selenium 
,Silver 
Sodium 
Thallium 
Yanadium 

.Zinc 
:CYmni e 

Initial Calibration
True Found %R(1)

1980.0 
1010.0 
47.0 

1980.0 
481.0 
489.0 

49800.0 
506.0 
474,0 
542.0 
1990.0 
97.9 

25000.0 
513.0 
5.2 

496.0 
50200.0 

104,0 
509.0 

50700.0 
97.3 
511.0
3100,0.
95.0 

4.8 1 0 102.3

100.40

104.75

102:5

100,7 

Continuing Calibration I

True Found %R(1) Found %R(1)11M

5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0 
2000.0 
1000.0 
5000,0 

50.0 
99999.0 

500.0 
5.0 

2000.0 
50000.0 

50.0 
500.0 

50000.0 
50.0 

2000.0 
1000.0 
25.0;

108.50
48.80

108.5
97.6

49.80 19.5!  50.10

48.'0 96.8

48.70 °Ia .,:

4.9.00

100,2 F
-----4I

98.0 LE_

2ontrcl Limits: mercury 80-120: Other Metals 90-110: Cyanide 85-115

FORM I: PART

co-5
payt // / o 7

/ •-•



0 0

U.S. =PA - CLP

2A
:NIT:AL AND JTINUING CAL:BRATION VERIFICATION

Name: WESTON ANALYTICS

Lab Code: WESCA

(st000
Contract:Cele:3153e

ctog W4P%),
Case No.: 0;13 ' SAS No.: 1 SDG No:1.49231000

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units: ug/L

Analyte

Aluminum 
Antimony 
Arsenic 
„Barium 
Bervllium
Cadmium 
Calcium 
Chromi um 
Cobalt 
Copper 
:rcn 
Leaa 
Magnesium
Manganese
Mercury 

:Nickel 
!Potassium
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
_inc 
2.Yanice 

True Found %R(1) True

1980.0 
1010.0 
47.0 

1980.0 
481.0 
489.0 

49800.0 
506,0 
474.0 
542.0 
1990.0 
97.2 

25000.0 
513.0 
5.2 

496.0 
50200,0 

104.0 
509,0 

50700.0 
97.2 
511.0 
3100.0 
95.0,

1037.00
4.9.00

102.7
104.2

100.5 

Ini7tal Calibration Continuing Calibration
Found %R(1) Found

5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0
2000.0 
1000.0 
5000.0 

50.0 
99999,0 

500.0 
5.0 

2000.0 
50000.0 

50.0 
500.0 

50000,C 
50.0 

2000.0 
1000.2 

25.0:

50.30

50.80

4-8.20

50.20

100.6

101,6 

96.4

100.6 

10274Eta

iMa

47.60

19.60 977244EL

Zontrol Limits: mercury 30-120; Other Metals 90-110: Cyanide 85-115.

,70RM :7 (nAPT '` -

-5
pagt 7/87



0 I I

EPA - OLP

2A
:NIT:AL AND CONTINUING CALIERATION VERIFICATION

44°
Lab Name: WESTCN INALYT:CS Contract:CSS(3153e

480
Lab Code: WESCA Case No.:6801 SAS No.:

Initial Calibration Source: EPA-SMSL

Continuing Calibrat on Source: SPEX

SDG No.:981DX)

Concentration Units: ug/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) M

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0 95.40 95.4 '01.00 101.0 E_
Arsenic 47.0 50.0 49.50 99.0 49,10 98.2 E_
parium 1980.0 10000.0
3eryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
Copper 542.0 1000.0
Iron 1990.0 5000.0
_ead 97,9 50.0 52.20 104..5 50.50 101.2 F
Magnesium 25000.0 99999.0
Manganese 513.0 500.0
Mercurv 5.2 5.0
Nickel 496.0 2000.0
Potassium 50200.0 50000.0
Selenium 104.0 50.0 45.50 91.0 F

Silver 509.0 500.0
Sodium 50700.0 50000.0
Thallium 97.3 50.0 49.70 ng A '50,40 100.8
Vanadium 511.0 2000.0
Zinc 2100.0. 1000.0
Cyanide 85.0: 25.0

;1) Control ;mita: Mercur- 80-120: Cther Metals 90-110; Cyanide 85-115

-1/45
FORM :: IcART 7/87pag 

a5
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J.S. =PA - CLP

2A
,1.ND CONTINUING CALI2P,A7:2N vcRTFTCAT:2,

Name: '4ESTON ANALYTICS

Lab Coce: WESCA Case No :

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

SAS No.:

0,400g,
cg913i538

1./10t2
SOG N

Concentration Units: .,g/L

;Analyte
Initial Calibration

True Found 96R(1)
Ccntinuing Calibration ,

True Found ?ORM Found ifkl);;M

;Aluminum 1980.0 5000.0 LeltELML_
lAntimonv 1010.0 100.0 36.60 96.6' 95.20 r SS. 2tr:
lArsenic 47.0 50.0 48.70 97.4 50.00 riga:TIRE_
18arium 1980.0 10000.0 inexr4Q
aeryllium 481.0 200.0 teftaI4IMN

"Cadmium 489.0 200.0 r-4700/42441t
Calcium 49800.0 99999.0 pES-at
Chromium 505.0 500.0 p!nmr;-.21tF-
Cobalt 474.0 2000.0
Copper 542.0 1000.0
Iron 1990.0 5000.0
Lead 97,9 '08.20 10.5 50.0 52.7C nc 53.00 105".011E_
Magnesium 25000.0 99999.0
Manganese 513.0 500.0
Mercurv 5.Z 5.0 "1W:rot?:
Nickel 496.0 2000.0
Potassium 50200.0 50000.0 t

Selenium 104.0 105.25 101.2 50.0 50.50 101.0 48.70 :9:7; 441E_
Silver 509.0 500.0
Sodium 50700.0 50000.0 11

Thallium 97.2 50.0 49.60 'ICI •

Vanacium 511.0 2000.0 r

Zinc 2100.0, 1 000.0 Ml

.0yani e 35.0; 25.0
I I '

:ontrol Limits: Mercury 20-120; Other Metals 90-11C: Cyanide 95-115

r=PM '0APT - /DOA 
aa

% 7/97



U.S. EPA - OLP

013

2A
:NIT:AL AND CONTINUING CAL:BRAT:ON VRRIFTCAT:CN

Name: WESTON ANA JTTrC

Lab Code: WESCA Case No . :
gaA

:nitial Calibraticn Source: EPA-EMSL

Continuing Calibration Source: SPEX

Contract: Ce8(31-63ihq
too699

SAS No.: SDG No.:g000e4-

Ccncentration Units:

:Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) 1m

1Aluminum 1980.0 5000.0 -

1Antimony 1010.0 100.0 100.30 100.3
'Arsenic 47.0 50.0 51.80 103.6 49.60 97 . zria
IBarium 1980.0 10000.0 4. 0,-

1 -V-

481.0 200.0
1Cadmium 489.0 200.0
1Calcium 49800.0 99999.0
1Chromium 506.0 500.0
ICObalt 474.0 2000.0
1COODer 542,0 1000.0
!'ron 1990,0 5000.0
!Leag 97.2 50.0 50-10:100.2 L9.90 99.8 F
Magnesium 25000.0 :99999.0
Manganese 513.0 ! 500.0
Mercury sag 5.0 r-
Nickel 496.0 : 2000.0
Potassium 50200.0 :50000.0
Selenium 104,0 50.0 48.80 97.5 4,6 . 40 92.8
Silver 509.0 500.0
Sodium 50700.0 50000.0 t-
Thallium 97.2 100.40 1 0:3 . 50.2, 17:Jr° A3.80 97.6
Vanad1um 511,0 2000.0!

!Zinc 3100.C. '000.0!
:Cvanioe  55.0: 25.0:

Contrdl :ercury 80-120: Other metals B0-110: Cyanide 85-115

FORM :: !PART ') -

anis
paG 15 7/87



014

• c EPA - OLP

2A
:'dI-:AL AND CONTINUING CALIERATION  

-at Name: WESTON ANAL:CT:CS Contract : C-8131315-381g.H.

..ab Code: WESCA Case No.:85t3
rco,EB
g44 SAS No.:

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units: ug/L

SDG 814100:k
:11)^4.

:Analyte

Aluminum 
Antimony 
Arsenic 

-,Barium 

Cadmium 
Calcium 
Chromium 
Cobalt 
C000er 

.Iron 
!Lead 
!Magnesium
:Manganese
!Mercury 
Nickel 
Potassium
Selenium 
Silver 
Sodium 
,Thal1ium 
flianadium 
'Zinc 
;Cyanide 

Initial Calibration Continuing Calibration
True Found %R(1) True Found %R(1) Found %R(1)14M 

1980.0
1010.0
47.0

1980.0
481.0
489.0

49800.0
506.0
474.0
542.0
1990.0
97.9

25000.0
512.0
5.2

496.0
50200.0

104.0
509.0

50700.0
97.1
511.0
2100.0
95.0

100.25

5000.0  
100.0 97.50
50.0 49.40

10000.0  
200.0  
200.0  

99999.0  
500.0,  
2000.0  
1000.0 

  5000.0 
50.0 

  99999.0 
500,0 

5.0 
  2000.0 
  50000.0 
96.4 50.0 48.50

97.5
98.8

96.90
48.70

49.00 98.0 52.90

500.0
50000.0 

50.0 
2000.0:
1000.0!
25.0:

97.0 49.10
r."

98;2-4Fc
\-447INAre.„.

lg .'

OAP,-

  L mits: !,leroory 90-120: Other Metais 90- 1 10; Cyanide 85-115

FrIRM (tART " :N

a5-1/45
paj 7/87



01.5"

J.S. =PA - CLP

2A
INIT:AL AND CONTINUING CAL:BRAT:ON VERIF:CATION

Lab Name: WESTON ANALYTICS C.ontract:csgi313ee.496 .

Lab Code: WESCA Case No.:e 
a*g

gISK.A.
e 

SAS No.: SDG 

Initial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units: ug/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Fcund %R(1) M

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0 100.20 1 CO . 2

E_Arsenic 47,0 50 0 48.10 36.2 48.30 96.6
1980.0 10000.01 Barium

Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
CoDoer 542,0 1000.0
Iron 1990.0 5000,0
Lead 97.° 50.0 51.20 •-o . 49.20 98.4 F
Magnesium 25000.0 99999.0
Manganese 513,0 500.0
Mercurv 5.2 5.0 1

NiCkel 490.0 2000 0
Potassium 50200.0 50000.0
Selenium 104.0 50.0 51.80 103.6 49.80 99.6 E_
Silver 509.0 500.0
Sodium 50700.0 50000.0
Thallium 97.2 50.0
Vanadium 511.0 2000.0
Zinc 9100.0 ' '000.0
Cyanide 85.0 ! 25.0

Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

=OPM PART '

0,5-
pcbst 17 7 /07



u.. =PA - CiP

0 i

2A
:NIT:AL ANC OCNTIUING CALIERAi-ON

Lab !lame: WESTCN ANALYTTC2 Contract :a3131-315,4406;e..

C04,4-Lab Code: WESCA Case No.:843340 SAS No.: SDG Na::::33,01
Me% 4 ae4X

Initial Calibraticn Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentrat:cn Units: ug/L

Analyte

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
lead 
Magnesium
Manganese
Mercury 
Nickel 
Potassium
Selenium 
Silver 
Sodium 
Thallium 
Vanaaium 
Zinc 
Cyanide 

Initial Calibraticn
True Found %R(1)

1980.0  
1010.0 1010.00
47 C  

1980.0  
481.0  
489.0  

49800.0  
506.0  
474.0  
542.0  
1990.0  
97.9  

25000.0  
513.0  
5.2  

49e.c  
50200.0  

104 0 107.29
509.0  

50700.0  
97.2  
511.0:  
2100.0! 
85.0!

100.0 

103. 2.

4

Continuing Calibration I t
True Found %R(1) Found *91(.1):1M

5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0 
2000.0 
1000.0 
5000.0 
50.0

99999.0 
500.0 
5.0

2000.0 
50000.0 

50.0 
500.0 

50000.0 
50.0 

2000.0 
1000.0 

25.0

106.80
4.7.70

106.°
95.4

50.20:100.5:

51.40 102.9 

17Mg1.7.p.t
99.10;  59.t-
46.60rl3t2°r1"E_
 PINtnalnle

40pRriati

 1,5gMW 4
.1W.o:t•orp.;0110.7--

I 4twAttre• nv

51.50 103.0:1F

51.10

'',7! -4- 4- •

_

-

102.gla

• V.his. 11
IV
14t

;1) :cntrcl Lim ts: Merc;:ry 30-120: Cther Metals 20-1 10: Cyanide 85-115

=ORM -- 'PART
CO-5

poc9tIS 7/87



6/7

U.S. EPA - OLP

2A
INITIAL ii•ND CONTINUING CALI'RATON VFRFIoATION

nn Name: WESTON ANALYTICS Contract: Cni31538e.ri
/041V

Lab Code: WESCA Case No.:ge13.K.µ. SAS No. : SDG No. : SglOaCth
0 06138

Initial Calibration ource: EPA-EMSL

Ccntinuing Calibration Source: SPEX

Concentration Units: ug/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found V2(1) tM

Aluminum 1980.0 5000.0 tt
Antimony 1010.0 100.0 •

Arsenic 47.0 50.0 4.7.80 95.6 4.6.20 92-;411EL
Barium 1980.0 10000.0 ,er

Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
Coocer 542.0 1000.0 t t

Iron 1990.0 5000.0 t

Lead 97.9. 50.0 53.30 107.5 54.30 108.6;;E_
Magnesium 25000.0 99999.0 _

;Mandanese 513.0 500.0 I I
!Mercury 5.2 5.0

496.0 2000.0 ..its

!Potassium 50200.0 50000.0 wt,
t-

Selenium 104.0 50.0
Silver 509.0 500.0 It
Soclum 50700.0 50000.0 tt
Thallium 97.2 50.0 I t

Vanadium 511.0 2000.0 IA
r

”:,, 2100.0! 1000.0 •

Cyanide 85.0 25.0 t

t t
i

Control Limits: ;,lercury 30-120; Other ;letals 9O-11C; Cyanide 85-115

r0RM I' 'PART "

ac.5-5
po,y, .19 7/37



D18

U.S. EPA - OLP

2A
7"7--1 L AND CONT:NUING CALIBRATION VERIFIOATICN

_ao 'lame: WESTON ANALYTIC'S Contract:CKaeg.w.
/we,

_ab Code: WESCA Case No.:a.2/314,4 SAS No.: SDG No:.:a18101pc
/age /elk

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units: ug/L

:Analyte

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium
Cadmium 
Calcium 
Chromium 
Cobalt 
C000er 
Iron 
Lead 

:Magnesium
Manganese
Mercury 
Nickel 
Potassium
Selenium 
Silver 
.Sodium 
!Thallium 
:Vanadium 
'Zinc 
:Cvanice 

Initial Calibraticn
True Found %R(1)

1980.0 
1010.0 
47.0 

1980.0 
481.0 
489.0 

49800.0 
500.0 
474.0 

542.0 
1990.0 
97.9 

25000.0 
513.0 
5.2 

496.0 
50200.0 

104.0 
509.0 

50700.0 
97.2 
511.0 
3100.0 
85.0:

Continuing Caiibration
True Found %R(1) Found %f(1)F.1M:

5000.0  
100.0  
50.0 45.70

10000.0  
200.0  
200.0  

99999.0  
500.0  
2000.0  

/  1000.0  
5000.0  

50.0 53.40
99999.0  

500.0  
5.0  

2000.0  
50000.0  

50.0  
500.0  

50000.0  
50.0  

2000.0  
1000.0,
25.0:

91.4

105.9

4

51.00

Slattj
- 

'

2cntrci LM117,3: Mercury 90-120: Other Metals 90-110; Cyanide 85-115

FORM IT. 'DART " 7/97



019

U.S. EPA - CLP

2A
:NIT:AL AND CCNT:NUING CALIERAT:ON VERIFICAT:CN

!..ac Name: WESTON ANALYTICS Contract: Cee1315364.14.
106SW

Lab Code: WESCA Case No.: 192/25Km. SAS No.: SDG No.:
leas

Initial Calibration Source: EPA-EMSL

Continu ng Calibration Source: SPEX

I OCC)c

lot.*

Concentration Units: ',4/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) M

Aluminum 1980.0 5000.0
Antimonv 1010.0 100.0
Arsenic 47.0 47.90 101.9 50.0 19.30 98.6 F
Barium 1980.0 10000.0

481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999,0
Chromium 506.0 500.0
Cobalt 474,0 2000.0
Cooper 542.0 1000.0
Iron 1990.0 5000.0
Lead 97.9 50.0 51.20 1 '1," • 49.70 99.4
Magnesium 25000.0 99999.0
Manganese 513.0 500.0
Mercurv S. t) 5.0
Nickel 496.0 2000.0
Potassium 50200.0 50000.0
Selenium 104.0 50.0
Silver 509.0 500.0
Sodium 50700.0 50000.0
Thallium 97.3 50.0

511.0 2000.0:,Vanadium
!Zinc 3100.0 1000.0!
!Canide $5.0 25.0!

Control Limits; merc...:ry 20-120; Other iletals 90- 1'C: Cyanide 85-115

=^RM :: "FART -

ao-5
pa zi 7/87



OLD

.2.S. EPA - CLP

2A
iNICAL AND CC:NCR:IN3 CALtPRAT:CN 1FRIFT^A7:11N

!ame: WESTON 4NALYTICS

Lao Code: WESCA Case No. : gyisKA.
initial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Contract :C9313/536 ict+.
/042

SAS No.: SOG

ConcentratIon Units:

'Analyte
Initial Calibration
True Found %R(1)

Aluminum 1980.0
Antimony 1010.0
Arsenic 47,0 49.70 105.7
Barium 1980.0
Beryllium 481,0
Cadmium 489.0
Calcium 49800.0
Chromium 505.0
Cobalt 474.0
Cooper 542.0
Iron 1990.0
Lead 97.9
Magnesium 25000.0
Manganese 513.0
Mercury 5,2
Nickel 496.0
Potassium 50200,
Selenium 104,0
Silver 509,0
Sodium 50700.0
Thallium 97.2
Vanadium 511.0:
_inc 3100,0! '
Cyanide 85.0'

Continuing Calibration
True Found %R(1) Found
  t

tv0,14.•.•5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0 
2000.0 
1000.0 
5000.0 
50.0 

99999.0 
500.0 
5.0 

2000.0 
50000.0 

50.0 
500.0 

50000.0 
50.0.

2000.0:
1 000.0!
25.0:

47.10

7:0.70

94.2 48.401.'1'49878*TE_
 itinsitsActr,
 ttlasekgrd_
 ,441rridetifip--

rdA

t-14,434

-c57, "'""

e

Cdnzro Limits: Aerc..:ry Ctner metals 30- 1 10: :yanIde 85-115

=nP4 -- "PAPT
0,5- 5
paigg a 7/87



Oat

U.S. :PA - OLP

2A
:NIT:AL 1.ND CONTINUING CALIGRAT:CN VERIFICAT:CN

ilame: WESTON ANALYTIC-2

Lab '-de* WESCA Case No.:e€31.3K.N. SAS No.:
/0603

:nitial Calibraticn Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units:

Con  c8813163E3g.H.
io4e8

SDG No.:

Analyte
Initiai Calibraticn

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) M

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0
Arsenic 47,0 50.0
Barium 1980.0 10000.0
Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
C000er 542.0 1000.0
:ron 1990.0 5000.0 r.

!Lead 97.9 97.00 g cl. 1 50.0, cl '71 4 0, a 50.00 100.0 ;F
!Magnesium 25000.0 99999.0

4 .

tManganese 51$.0 500.0
Mercurv 5.2 5.0
Nickel 496.0 2000.0 Yr -

t-r--Potassium 50200.0 50000.0
Selenium 104.0 50.0
Silver 509.0 500.0 t

Sodium 50700,0 50000.0  1- 1'

tThallium 97,2 50.0,
vanadium 511,0 2000.0 4-1 •

:inc 3100.0 1000.0
Cvanide 85.0 05.0 1

t•

Control Limits: Merc....:ry 9:0-120; Other Metals 90- Cyanide 85-115

tr,PM " 'PART '1 -

a/5-5payd 2/.5 7[97

•



lA EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

L Name: ROY F. WESTON  Contract: C88-131538
TRIP-BLANK

Lab Code: WESCA Case No.: 7S099 SAS No.:   SDG No.:  

Matrix: lsoil/water) WATER Lab Sample ID: 8807S099-003V

Sample wt/vol: 5.0 (g/mL) ML

Level:

Lab File ID: 88M1V02482

(low/med) LOW Date Received: 07/27/88

% Moisture: not dec.   Date Analyzed: 08/09/88

Column: (pack/capl PACK Dilution Factor: 1.00

CONCENTRATION UNITS:
CAS NO. COMPOUND lug/L or ug/Kg) UG/L 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-35-3 
540-59-0
67-66-3 
107-06-2
78-93-3 
71-55-6 
56-23-5 
108-05-4
75-27-4 
78-87-5 
10061-01-5
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methy1-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

FORM I VOA

10 U
10 U
10 U
10 U
1 BJ
8 BJ
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U
5 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
10 U
10 U
5 LT

10 U
5 U
5 U
5 U
5 U
5 U

a5:5pay, zq 1/814dev.



VOLATILE ORGANICS ANALYSIS
TENTATIVELY IDENTIFIED COMPOUNDS

L Name: ROY F. WESTON Contract:

DATA SHEET

SAS No.:

C88-131538

EPA SAMPLE YO.

TRIP-BLANK

Lab Code: WESCA Case No.: 7S099 SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 8807S099-003V

Sample wt/vol: 5.0 (g/mL) AL Lab File ID: 88M1V02482

Level: (low/med) LOW Date Received: 07/27/88

% Moisture: not dec. Date Analyzed: 08/09/88

Column (pack/cap) PACK Dilution Factor: 1.00

CONCENTRATION UNITS:
Number TICs found: 1 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC.

I. 0-00-0 UNKNOWN 6.23 6.0 JX

FORM I VOA-TIC

0,5-5
9e)z)

5
1/81 Rev.



Ore 1 Cp'enOVI-CY dist - Fe C‘11u LUC ti 14-€Abi CA c. -
? (t) z en25

Poroalvort.
HA/h5V>gi
HA/flhi,48

matrix: WAIEP

Client: EG&G

Sample ID: 880200E8

RFW Job 4: 8808s016

:CHIAINONO PHIiNCI.X/

:EXtrarten7 08/01/88

ginaivzed: 08/1'6/88

:COnflrmea: NC

JO mERBICIOES Sm 5098 :ORGANOPHOSPHOROUS PESTICIDES EPA 614

Ext Fact: 100 :Extracted: 08/08/88 Ext Fact: 100
Dil Fict: 1 : Analyzed: 08/23/88 Oil Fact: 1
BLank I0:C1A88181 :Confirmed: NC Blank IO:(;1A88270

:RFW lab 4.: 001

: Compound

Results Oet Limit ;RFW Lab 4: 001 Results Oet Limit
(Pool Sample (ppb) Sample

ug/L ug/L : Compound ug/L ug/L

:2.4-0  11 1.00 1Phorate U 0.20
12.4.c-TP 11 0.10 :Oimetnoate U 0.20

II 0.10 :01oxathion (Oelnav) U 1.00

;Oiazinnn U 0.30
:Oisultoton (DiSyston) U 0.30

Memeton U 0.30

:Methyl Parathion U 0.30

;Malathlon U 0.40

:Ethyl Parathion U 0.40

D 

U 0.50

EUlion U 0.50

:Thlonazin U 0.50
:Famphur U 2.00

:Azinphos-methyl (Guthion). U 2.00

SOO

H r Gc.impolino analyzed rnr Put not detected Approved:

a5-5
pagt

Declan Cowley
Organic Secti Manager

228



Pest( adA/PC6 StD-CtOth

EPA SAMPLE NO.
PESTEGIDE t)RGANriT.S ANALYSIS DATA SHEET

Hitt ttig5TPN Contract: 68-01-7413
880200E8

, in.le - wESCA Case No : ti5Oj4L_ SAS No.:   SOG No.: 88022,c1

MArrlw i,e0H/water, wA.TER Lab Sample ID: 8808SU6 001_

Iample ,3r/voi: l0.00 (q/mL) 0!  _ Lab File ID:

Level: (low/med) 1,124. . Date Received: 08/06/88 

'I; Moisture: not dec.  dec. Date Extracted: 08/08/88 

firract3nn: (SeoF/Cont/Sonc, IIFF Date Analyzed: 08/29/88 

.4oc: Cleanup: CHY/N1 pH: 7.0 Dilution Factor: 1.0

CAA NO
CONCENTRATION

COMPOUND (ug/L or up/Kg)
UNITS:

)IG/1.

 alpha-88C 0.050:U

319-85-7 beta-RHC 0.050:U
31R-86-8 deLta-88C 0.050:U
58-89-9 gamma-6Hr (Lindane) 0.050;U
76-44-8 Heptachlor 0.050:U

509-00-2 Aldrin 0.050:U
1024-57-3 Heptachlor epoxide 0.050:U
959-98-8 EndosuLtan I 0.050:U

60-57-1 Dieldrin 0.10:U

72-55-9 4,4s-DDE 0.10:U

72-20-8 Endrin 0.10;U
33213-65-9 Endosulfan II 0.10:U
77-54-R 4.4'-DDO 0.10;U
1031-07-8 Endosulfan sulfate 0.10:U
50-2q-3 4.4"-DDT 0.101U
72-4.3-5 Methoxychlor 0.50:U

53494-70-5 Endrin ketone__ 0.10:U
5103-71-9 alpha-Chlordane 0.50:U
5101-74-2 gamma-Chlordane
8001-35-2 Toxaphene 1.0'U

12674-11-2 Aroclor-1016._ 0.50 U

11104-28-2 Aroclor-1221 0.50
11141-16-5 Aroclor-1232 0.50
53469-21-9 Aroc1or-1242 0.50

12672-29-6 Aroclor-1248 0.50:U
11097-69-1 Aroclor-1254 1.0:U
11096-82-5 Aroclor-1260

FORM T PEST 1/37 22.8



- CD' "lat - g ;c0 bod3

WESTON MIMICS
'720 LORRAINE AVE. SUITE 102
,T0CIT0N CA 95210 209 937-3405

GCIMS SEMI-VOLATILE ORGANICS ANALYSIS LAB REFERENCE NUMBER : 88085016-1
CLIENT SAKPLE ID : 8802800E8
REPORT DATE : 08-27-1988

CLIENT NAME : EGAG-RWNC
KETBOD ; 8270
BLANK ID : 8803001552
MOLE TYPE : MATER

DATE SAMPLED : 08/05/88
DATE RECEIVED : 08/06/88
DATE EITRACTED : 08/08/88
DATE ANALYSED : 08/29/88

108-39-4 10 0 3-KETHYLPHRIOL 99-35-4 10 U 1,3,5-TRINITROBENZENE
930-55-2 10 11-NITROSOPYREOLIDINE 2303-16-4 10 U DIALLATE
98-86-2 10 0 ACITOPHENONE 62-44-2 10 U PHERACETIN
59-89-2 10 U N-NITIOSOMORPHOLINE 122-39-4 10 U DIPRENTLIMINI
95-53-4 10 0 o-TOLUIDIKE 99-55-8 10 U 5 -NITRO-0-TOLO IDINE
100-75-4 50 U N-NITROSOPIPERIDINE 92-67-1 10 U 4 -AKINOSIPEENYL
122-09:8 10 0 84-DIKETHYLPHENITOYLAMINE 23950-58-5 10 U PRONAMIDE
87-65-0 10 U 2,6-DICBLOROPHENOL 88-85-7 50 U Z-SEC-BUTYL-4,6-DINITIOPHENOL

1888-71-7 10 0 HIXACHLOROPROPENE 82-68-8 50 U PENTACHLORONITROBENZENE
106-50-3 10 U p-PHENYLENEDIAKINI 56-57-5 20 U 4 -NITROQUINOLINE-1-0IIDE
924-16-3 10 U N-MITROSO-DI-N-BUTYLAKINE 91-80-5 10 U METHAPYRILENE
94-59-7 10 0 SAPROLI 140-57-8 20 0 AMITE
95-94-3 10 U 1,2,4,5-TETIACHLOROBENZENE 510-15-6 10 U CHLOROBENZILATE
120-58-1 10 0 ISOSAFROLE 50-11-7 10 U p-DIKETHYLAKINOAZOBEZENE
130-15-4 10 1,4-NAPHTHOQUINONE 119-93-7 10 U 3,3 1-DIKETERBENZIDINE
99-65-0 10 U 1,3-DINITROBENZENE 53-96-3 10 0 2- ACETTLAMINOFLUORENE

608-93-5 10 U PENTICHLOUBENZENE 57-97-6 10 0 7,12-DINETHYLBEN 21 A1ANTHRACENE
134-32-7 10 0 1-NAPHTHYLAMINE 70-30-4 90 0 HEXACHLOROPHENE
91-59-8 10 U 2-11APHTHYLAKINE 56-49-5 10 0 3 -METHYLCAOLANTHRENE
58-90-2 10 0 2,3,4,6-TETRACHLOROFHENOL

RESULT UNITS : UG/L DILUTION FACTOR : 1

3 indicates the compound vas analysed for, but not detected.
The numerical value preceeding '11 1 is the Hatt of detection for that compound, based on dilution.

: indicates an estiiated trace value.

ANALYST :  0,3 -5
page, 28

APPROVED BY : 125



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ROY F. WESTON  Contract: 88131538
1 8802DOEB

Lab Code: WESCA Case No.: 8S016 SAS No.:   SDG No.: 8802D0

Matrix: (soil/water) WATER Lab Sample ID: 8808S016-1

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 88M3BN1553

Level: (low/med) LOW Date Received: 08/06/88 

% Moisture: not dec.   dec.   Date Extracted: 08/08/88 

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 08/29/88 

GPC CleanuP: (Y/N) N pH:  7.0 Dilution Factor: 1.00 

CONCENTRATION
CAS NO. COMPOUND (ug/L or ug/Kg)

UNITS:
aaa_

108-95-2 Phenol 10 U
111-44-4 bis(2-Chloroethyl)Ether 10 U
95-57-8 2-Chlorophenol 10 U
541-73-1 1,3-Dichlorobenzene 10 U
106-46-7 1,4-Dichlorobenzene 10 U
100-51-6 Benzyl Alcohol 10 U
95-50-1 1,2-Dichlorobenzene 10 U
95-48-7 2-Methylphenol 10 U
108-60-1 bis(2-Chloroisopropyl)ether 10 U
106-44-5 4-Methylphenol 10 U
621-64-7 N-Nitroso-Di-n-Propylamine 10 U
67-72-1 Hexachloroethane 10 U
98-95-3 Nitrobenzene 10 U
78-59-1 Isophorone 10 U
88-75-5 2-Nitrophenol 10 U
105-67-9 2,4-Dimethylphenol 10 U
65-85-0 Benzoic Acid 50 U
111-91-1 bis(2-Chloroethoxy)Methane 10 U
120-83-2 2,4-Dichlorophenol 10 U
120-82-1 1,2,4-Trichlorobenzene 10 U
91-20-3 Naphthalene 10 U
106-47-8 4-Chloroaniline 10 U
87-68-3 Hexachlorobutadiene 10 U
59-50-7 4-Chloro-3-Methylphenol 10 u,
91-57-6 2-Methylnaphthalene 10 U
77-47-4 Hexachlorocyclopentadiene 10 U
88-06-2 2,4,6-Trichlorophenol 10 U
95-95-4 2,4,5-Trichlorophenol 50 U
91-58-7 2-Chloronaphthalene 10 U
88-74-4 2-Nitroaniline 50 U
131-11-3 Dimethylphthalate 10 U
208-96-8 Acenaphthylene 10 U
606-20-2 2,6-Dinitrotoluene 10 U 22

FORM I SV -1 1/87 Rev.



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ROY F. WESTON  Contract: 88131538

EPA SAMPLE NO.

8802DOEB

Lab Code: WESCA  Case No.: 8S016 SAS No.:   SDG No.: 880200

Matrix: (soil/water) WATER Lab Sample ID: 88085016-1 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 88M3BN1553

Level: _ (low/mmd) LOW Date Received: 08/06/88 

% Moisture: not dec.   dec. Date Extracted: 08/08/88 

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 08/29/88 

GPC Cleanup: (Y/N) pH:  7.0 Dilution Factor: 1.00

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

99-09-2 3-Nitroaniline 
83-32-9 Acenaphthene 
51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dinitrotoluene 
84-66-2 Diethylphthalate 
7005-72-3 4-Chlorophenyl-phenyletber
86-73-7 Fluorene 
100-10-6 4-Nitroaniline 
534-52-1 4,6-Dinitro-2-Methylphenol
86-30-6 N-Nitrosodiphenylamine (1)
101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
84-74-2 Di-n-Butylphthalate 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dichlorobenzidine 
56-55-3 Benzo(a)Anthracene 
218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate
117-84-0 Di-n-Octylphthalate 
205-99-2 Benzo(b)Fluoranthene 
207-08-9 Benzo(k)Fluoranthene 
50-32-8 Benzo(a)Pyrene 
193-39-5 Indeno(1,2,3-cd)Pyrene 
53-70-3 Dibenz(a,h)Anthracene 
191-24-2 Benzo(g,h,i)Perylene 

50
10
50
50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

(1) - Cannot be separated from Diphenylamine (24,5,3

loacei3OFORM I SV -2

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

-1.23

1/87 Rev.



1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

TENTATIVELY

Lab Name: ROY F. WESTON

IDENTIFIED COMPOUNDS

Contract:

SAS No.:

88131538
8802DOEB

Lab Code: WESCA Case No.:

WATER

85016 SDG

ID:

ID:

No.: 8802D0

Matrix: (soil/water)

Sample wt/vol: ML

Lab Sample

Lab File

8808S016-1

1000 (g/mL) 88M3BN1553

Level: .(low/med) LOW Date Received: 08/06/88

% Moisture: not dec. dec. Date Extracted: 08/08/88

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 08/29/88

GPC Cleanup: (Y/N) H__ pH: 7.0 Dilution Factor: 1.00

CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg)

CAS NUMBER COMPOUND NAME RT EST. CONC.

Ov6-5 124
FORM I SV-TIC Pagc 31 1/87 Rev.



lA
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name:

Lab Code:

ROY F. WESTON Contract: C88-131538
8802DOSB

WESCA Case No.: 8S016 SAS No.: SDG No.: 8802D0

Matrix: (soil/water) WATER Lab Sample ID: 8808S016-003V

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 88M1V02517

Level: (low/med) LOW Date Received: 08/06/88

% Moisture': not dec. Date Analyzed: 08/11/88

Column: (pack/c,P) PACK Dilution Factor: 1.00

CAS• NO:
CONCENTRATION

COMPOUND (ug/L or ug/Kg)
UNITS:
ma_

74-87-3 Chloromethane 10 U
74-83-9 Bromomethane 10 U
75-01-4 Vinyl Chloride 10 U
75-00-3 Chloroethane 10
75-09-2 Methylene Chloride 21
67-64-1 Acetone 6
75-15-0 Carbon Disulfide 5 U (AI Vana

75-35-4 1,1-Dichloroethene 5 U eisk vol4
75-35-3 1,1-Dichloroethane 5 U
540-59-0 1,2-Dichloroethene (total) 45
67-66-3 Chloroform 5 U
107-06-2 1,2-Dichloroethane 110
78-93-3 2-Butanone 10 U
71-55-6 1,1,1-Trichloroethane 5 U
56-23-5 Carbon Tetrachloride 5 U
108-05-4 Vinyl Acetate 10 U
75-27-4 Bromodichloromethane 9
78-87-5 1,2-Dichloropropane 5 U
10061-01-5 cis-1,3-Dichloropropene 5 U
79-01-6 Trichloroethene 81
124-48-1 Dibromochloromethane 5 U
79-00-5 1,1,2-Trichloroethane 5 U
71-43-2 Benzene 140
10061-02-6 Trans-1,3-Dichloropropene 5 U
75-25-2 Bromoform 5 U
108-10-1 4-Methyl-2-Pentanone 10 U
591-78-6 2-Hexanone 10 U
127-18-4 Tetrachloroethene 72
79-34-5 1,1,2,2-Tetrachloroethane 10 U
108-88-3 Toluene 5 U
108-90-7 Chlorobenzene 5 U
100-41-4 Ethylbenzene 5 U
100-42-5 Styrene 5 U
1330-20-7 Total Xylenes 5 U

FORM
a

I' 
a-5 

Pa9'32)
3 6

1/87 Rev.



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

'oab Name: ROY F. WESTON Contract:

No.:

C88-131538
8802DOSB

Lab Code: WESCA Case No.: 8S016 SAS SDG No.: 8802D0

Matrix: (soil/water) WATER Lab Sample ID: 88085016-003V

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 88M1V02517

Level: (low/med) LOW Date Received: 08/06/88

% Moisture: not dec. Date Analyzed: 08/11/88

Column (pack/cap) PACK Dilution Factor: 1.00

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC.

FORM I VOA-TIC
3 7

1/87 Rev.



tuketaks Lzd-c( gs bc: cioeLsc_
i<e>cd balm Pack.o.T__

OC)

5. EPA - CL2

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: wisnx ANALNncs

Lab Code: 1/4)660; Casa No.:

SOW No.: 2/.fasiada. ..,

Contract: cm3/15353
8913 SAS No.:   SDG No.: as

em Sign-0 /Jo.
Leb-talipairtet-

ge06-00q-c0I 88111nnEfir 

ropo9-013o ?SI DOO ESC a
-rnota-0015 PAIOooft5

Were ICP interelement corrections applied? Yes/No A

Were ICP background corrections applied? Yes/No A
If yes-were raw data generated before
application of background corrections? Yes/No

Comments:

Release cf the data contained in this hardoopy data package and in the
coMputer-readable data submitted on floppy diskette ha been authorioed
the Laboratory Manager or the Manager's designee, as • rified by the
following signature. 

/

a5-5
Pa9t34

Lab Manager:

Date:

COVER PAGE - IN 7/87



s. =PA -

IMO flame: 4ESTQN

-zce: qESCA

matriv. soil/wateri:

sevel lowimee):

=PA SAMP,

:NCRGANIC 1NALY9IS :ATA 2HEET

ANAL7 
4'

7:C2 :cntract:c.86131638
4. 

I
0 

',43eMiLoteee 

‘
t°0

:ase 8013• SAS 203 No.: eell
WATER camole :0:8846-et&

Cate Receivee: 05/04/E

% Solids:

Concentration

0.0

Units (ug/L cr mg/kg cry weight): UG/L

CAS No. ! Analyte 'Concentramicn:C! Im

7429-90-.7 Aluminum
744Q-3e-o 'Antimony -.0 1111

7440-29-2 'Arsenic 7,o 1J!
7440-39-3 !Barium 111141,8 'P
7440-41-7 1,0 9!Vu- !P
7440-43-9

,perv1lium:
Cadmium ' 2.5 u! !P

7440-70-2 Calcium
7440-47-3 Chromium 8.5 ,1! !P
7440-48-4 Cobalt 11.5 U! ip

7440-50-8 C000er 9.0 U! 10

7439-89-5 :ron
7439-92-1 Lead 10.5 It

7439-95-4 Magnesium
7439-98-5 Manganese
7439-97-5 Mercurv 0.40 '
7440-02-0 IC 7 1 .11

rd io

7440-09-7 Potassium
7782-49-7 Selenium 1.2 ;U: F
744.0-" T4 Silver 7,7 ,U!N P
7440-72-5 Sodium
7440-29-9 Thallium 1.2 U ! im
7440-92-1 Vanadium 27.0 U! !P
7440-Ce-e Zinc 156 !P

Cvanide 2.5 !Lc tot

Before: :OLORLESS

tommenta:

20LORLE22

a5- 5
paet35

Clarity Before: CLEAR

Clarity After: CL=AR

r:CRm - :N

1

Texture:

Artifacts:



003

1:ame:

-an Coce:

2A
.:TIT:!,L NO :0'1T:1:Li:NG CAL:3PAT:27!  

.1ESTCN .t.NALY

WESCA Case

44444
No.:38/3

:nitial Calibration Source: EPA-EMSL

:ontinuing Calibrattcn Source: SPEX

0,000
Contract: c.est31536 '
SAS No.:

Concentration Units: ...g/L

‘'icc
SOG No.:861C)Co

Analyte
:nitial Calibration
True Found %R(1) True

Aluminum 1980.0 5000.0
Antimony 1010.0 1074.00 106./ 100.0
Arsenic. 47.n 48.20 102.6 50.0
Barium 1980.0 2023.00 102.2 10000.0
Beryllium 481.0 458.00 95.2 200.0
Cadmium 489.0 492.70 100.3 200.0
Calcium 49800.0 99999.0
Chromlum 506.0 478.10 94.5 500.0
Cobalt 474.0 491.00 103.5 2000.0
Coccer 542.^ 5'07.20 93.5 1000.0
:ran 1990.0 5000.0
i_eac 17.0

,

Magnesium 25000.2 !09999.0
Manganese 513.0 500.0
Mercury / 5.0

496.0 473.:o 21„-1 2000.0
Potassium 50200.0 50000.0
Selenium 104.0 '00.20 96.2 50.0
Silver 509.0 479,90 94.1 500.0
Socium 50700.0 50000.0
Thal'ium P7./. •01.,30 1,4.5, 50.0

Vanacium 475.410 93.1! 2000.0
nn 2 4 012:Inc igoo.0 4 • -a.

Cyanioe ' (5̂ -1/4, • Sie311 ,c

.i.0-12C: Other

Continuing Calibration
Found %R(1' Found %R(1)

103.40

10002.00 
198.50
201.90

467.10
2177.50
1003.50

10/ 4.

100.0 
99. 
101 0

93.4 
108.9 
100.4,

99.00
50.30

10174.00
198.10
198.40

99.0 
100.6 
101,7 
99.0 
99.2 

478.50
2077.40

50.90:101.7y 1/ 5n

2168.30

54..30
494.20

.an

'982.70

1 08 

109.6 
98.9

.nn n

M

F
F

E.
P

E_

95.7 2_
103.9 P

  E_

105.0 

2152.20:107.6,

54-10
492.10

00 '912.50 
  de,o/ -0

! 43.4 '

108.2 
913,4

100 6
95.6 
108./

D: :fanice 35-115

a5-š
pa9,3/0 7[97

T 

P

F

E_



1111 aby aftady(4, 1
loc

U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACEAGE

Lab Name:  eSTO/L)

Lab Code: We5u4-

SOW No.: 7 r7

Case No.:

EPA Sample No.
2102DoES 
nozDos4 

Contract: Cn/3 r 

001

Sp,* 
SAS No.:   SDG No.: g4b2C

650q.

Were ICP interelement corrections applied?

Were ICP background corrections applied?
If yes-were raw data generated before
application of background corrections?

Comments:

Lab Sample ID.
cno 85o l 6-oJ 
8r06 SO/4 -003

Yes/No ki

Yes/No

Yes/No

Release of the data contained in this hardcopy data package and in the
computer-readable data submitted on floppy diskette has been authorized by
the Laboratory Manager or the Manager's designee, asArrified by the
following signature.

Lab Manager:  c:OT

a 4 qi/k/ 

PM 37 COVER PAGE - IN

Date:

7/87



atekalo ci.Analc,pv(za.)

ctM op 5
t C u.s. EPA - cLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: biEs77,4 At4‘c:5  Contract: C.1 /245,W 

Code: 10:Th!A Casa No.: 8cD/(, SAS No.:Lab

Matrix (soil/water):

Level (low/med):

Is Solids: o 
_LeL*

Concantration Units (ug/L or mg/kg dry weight): a

Color Before:

Color After:

Comments:

5
003

EPA SAMPLE

780 Z.)0.54g

SDG No.:

Lab Sample ID:8W08.5.0A 

Data Received:cqqa

CAS No. Analyta Concentration

it

M CI

7429-90-5
7440-36-0
7440-38-2
7440-39-3

Aluminum
Antimony_
Arsenic
Barium

o
48,3 P

2.0

7440-41-7 Beryllium .o
7440-43-9 Cadmium • s.
7440-70-2 Calcium

____

7440-47-1 Chromium 613.3
7440-48-4 Cobalt
7440-50-8 Copper 4;.

7439-89-6 Iron
7439-92-1 Lead St-
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury 3. 2' c-
7440-02-0 Nickel 53.1
7440-09-7 Potassium
7782-49-2 Selenium rz.
7440-22-4 Silver I 0
7440-23-5 Sodium
7440-28-0 Thallium to
7440-62-2 Vanadium ofo
7440-66-6 Zinc Kt' S. 'Pi

10E70

Clarity Before:  

Clarity After:  

Texture:

Artifacts:

pu,
0y5,5-
9 FORM I - IN 7/87



(6

lA EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ROY F. WESTON  Contract: C88-131538
8802DOEB

Lab Code: WESCA Case No.: 85016 SAS No.:   SDG No.: 8802D0 

Matrix: (soil/water) WATER Lab Sample ID: 8808S016-001V

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 88M1V02518 

Level: (low/med) LOW Date Received: 08/06/88 

% Moisture: not dec.   Date Analyzed: 08/11/88 

Column: (pack/cap) PACK Dilution Factor: 1.00

CONCENTRATION UNITS:
CAS'NO: COMPOUND (ug/L or ug/Kg) UG/L 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-35-3 1,1-Dichloroethane 
540-59-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 Trans-1,3-Dichloropropene
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
1330-20-7 Total Xylenes 

FORM I VOA

10
10
10
10
4
8
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5

10
5
5
5
5
5

0,65
qayi3 

U

U
U
J
BJ
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U.
U
U
U
U

16
1/87 Rev.



lE
VOLATILE ORGANICS ANALYSIS
TENTATIVELY IDENTIFIED COMPOUNDS

Name: ROY F. WESTON Contract:

DATA SHEET

SAS No.:

C88-131538

EPA SAMPLE NO.

8802DOEB

Lab Code: WESCA Case No.: 8S016 SDG No.: 8802D0

Matrix: (soil/water) WATER Lab Sample ID: 8808S016-001V

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 88M1V02518

Level: (low/med) LOW Date Received: 08/06/88

% Moisture: not dec. Date Analyzed: 08/11/88

Column (pack/.cap) PACK Dilution Factor: 1.00

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) Laa_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC

1 7
1/87 Rev.
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lA EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

8802DOTB
Lab Name: ROY F. WESTON  Contract: C88-131538 

Lab Code: WESCA Case No.: 86016 SAS No.:   SDG No.: 8802D0 

Matrix: (soil/water) WATER Lab Sample ID: 8808S016-002V

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 88M1V02516 

Level: (low/med) LOW Date Received: 08/06/88 

% Moisture: not dec.   Date Analyzed: 08/11/88 

Column: (pack/cap) PACK Dilution Factor: 1.00 

CONCENTRATION UNITS:
CAS NO: COMPOUND (ug/L or ug/Kg) UG/L 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-35-3 
540-59-0
67-66-3 
107-06-2
78-93-3 
71-55-6 
56-23-5 
108-05-4
75-27-4 
78-87-5 
10061-01-5
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total)
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

FORM I VOA

10 U
10 U
10 U
10 U
2 J
8 BJ
5 U
5 U
5 U
5 U
5 U
5 U
10 U
5 U
5 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
10 U
10 U
5 U
10 U
5 U
5 U
5 U
5 U
5 U

a6-5
p0,9241

2 6
1/87 Rev.



Ab Name:

lE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

ROY F. WESTON Contract: C88-131538

EPA SAMPLE NO.

8802DOTB

Lab Code: WESCA Case No.: 8S016 SAS No.: SDG No.: 8802D0

Matrix: (soil/water) WATER Lab Sample ID: 8808S016-002V

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 88M1V02516

Level: (low/med) LOW Date Received: 08/06/88

% Moisture: not dec. Date Analyzed: 08/11/88

Column (pack/cap) PACK Dilution Factor: 1.00

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC
CIO -.5
0,96 4,2)

27
1/87 Rev.



Lab Name:

Lab Code:

Matrix:

VOA g 8 l()00ELA

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

ROY F. WESTON Contract: C88131538

EPA SAMPLE NO.

D00E/Bfr fat)
seteeett

WESCA Case No.: EG G09 SAS No.: SDG No.:

$806S09-01(soil/water) WATER Lab Sample ID:

Sample wt/vol: 5 0 (g/mL) MI__ Lab File ID: 88M1V01870

Level: (low/med) LOW Date Received:

Moisture: not dec. Date Analyzed: 08/07/88

Column: (pack/cap) PACK Dilution Factor: 1.00

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

74-87-3 Chloromethane 10
74-83-9 Bromomethane 10 U
75-01-4 Vinyl Chloride 10
75-00-3 Chloroethane 10 u
76-09-2 Methylene Chloride 5
87-84-1 Acetone 13
75-15-0 Carbon Disulfide 5
75-35-4 1,1-Dichloroethene 5
75-35-3 1,1-Dichloroethane 5
540-59-0 1,2-Dichloroethene (total) 5 U
87-88-3 Chloroform
107-08-2 1,2-Dichloroethane 5
78-93-3 2-Butanone 10 U
71-55-8 1,1,1-Trichloroethane 5 U
58-23-6 Carbon Tetrachloride 5 u
108-05-4 Vinyl Acetate 10 U
75-27-4 Bromodichloromethane 5
78-87-5 1,2-Dichloropropane 5
10081-01-5 cis-1,3-Dichloropropene 5
79-01-8 Trichloroethene 5
124-48-1 Dibromochloromethane 5
79-00-5 1,1,2-Trichloroethane 5
71-43-2 Benzene 5 U

u10081-02-8 Trahe-1,3-DichlorOpropene
75-25-2 Bromoform 5
108-10-1 4-Methyl-2-Pentanone 10
591-78-8 2-Hexanone 10
127-18-4 Tetrachloroethene 5
79-34-5 1,1,2,2-Tetrachloroethane 10
108-88-3 Toluene 5
108-90-7 Chlorobenzene 5
100-41-4 Ethylbenzene 5 u
100-42-5 Styrene 5
1330-20-7 Total Xylenes 5 U

FORM I VOA
CL5-5
9agt 4_5

14
1/87 Rev.



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ROY F. WESTON Contract: C88131538

EPA SAMPLE NO.

88100weim 4,4)
seetec-e#

1.121M

Lab Code: WESCA Case No.: EG G09 SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 8806S09-01

Sample wt/vol: 5.0 (g/mL) ML__ Lab File ID: 88M1V01670

Level: (low/med) LOW Date Received:

% Moisture: not dec. Date Analyzed: 06/07/88

Column (pack/cap) pACK Dilution Factor: 1.00 

CONCENTRATION UNITS:
Number TICs found: 3 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. 98-37-7 CYCLOPENTANE, METHYL- 10.30 260 JX
2. 00-00-0 PENTANE, METHYL- 11.84 35 JX
3. 00-00-0 PENTANE, METHYL- 13.30 1700 JX

FORM I VOA-TIC

1 5

1/87 Rev



Lab Name:

Lab Code:

Matrix:

Sample

Level:

% Moisture:

Column:

volq g8iUIDCY7S0

VOLATILE ORGANICS ANALYSIS DATA SHEET

ROY F. WESTON Contract: C88131538

EPA SAMPLE NO.

88/P007M (41,4.)
41434-EK-BA.-

bit9141

WESCA Case No.: EG G09 SAS No.: SDG No.:

8806S09-07(soil/water)

wt/vol:

(low/med)

not dec.

(pack/cap)

CAS NO.

WATER Lab Sample ID:

ID:

Received:

Analyzed:

Factor:

UNITS:
UG/L

5.0 (g/mL) Mk__ Lab File 88M1V01889

LOW Date

Date 06/07/88

PACK Dilution 1.00

CONCENTRATION
COMPOUND (ug/L or ug/Kg)

74-87-3 Chloromethane 10 U
74-83-9 Bromomethane 10 U
75-01-4 Vinyl Chloride 10 U
75-00-3 Chloroethane 10 U
75-09-2 Methylene Chloride 5 U
67-64-1 Acetone 10 U
75-15-0 Carbon Disulfide 5 U
75-35-4 1,1-Dichloroethene 5 U
75-35-3 1,1-Dichloroethane 5 U
540-59 0 1,2-Dichloroethene (total) 5 U
87-88-3 Chloroform 5 U
107-06-2 1,2-Dichloroethane 5 U
78-93-3 2-Butanone 10 U
71-55-8 1,1,1-Trichloroethane 5 U
58-23-5 Carbon Tetrachloride 5 U
108-05-4 Vinyl Acetate 10 U
75-27-4 Bromodichloromethane 5 U
78-87-5 1,2-Dichloropropane 5 U
10081-01-5 cia-1,3-Dichloropropene 5 U
79-01-8 Trichloroethene 5 U
124-48-1 Dibromochloromethane 5 U
79-00-5 1,1,2-Trichloroethane 5 U
71-43-2 Benzene 5 U
10081-02-8 Trana-1,3-Dichloropropene 5 U
75-25-2 Bromoform 5 U
108-10-1 4-Methyl-2-Pentanone 10 U
591-78-8 2-Hexanone 10 U
127-18-4 Tetrachloroethene 5 U
79-34-5 1,1,2,2-Tetrachloroethane 10 U
108-88-3 Toluene 5 U
108-90-7 Chlorobenzene 5 U
100-41-4 Ethylbenzene 5 U
100-42-5 Styrene 5 U
1330-20-7 Total Xylenes 5 U

26

FORM I VOA 1/87 Rev.



1E
VOLATILE ORGANICS ANALYSIS DATA
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ROY F. WESTON Contract:

SHEET

No.:

C88131538

EPA SAMPLE NO.

ssiDeOnn (at):
344DZSA-

Lab Code: WESCA Case No.: EG G09 SAS SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 8806S09-07

Sample wt/vol: 5.0 (g/mL) Hi__ Lab File ID: 88M1V01669

Level: (low/med) LOW Date Received:

% Moisture: not dec. Date Analyzed: 06/07/88

Column (pack/cap) ?ACK Dilution Factor: 1.00

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

frol- Ootsif2

FORM I VOA-TIC

2 7
1/87 Rev.
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ROY F. WESTON  Contract:  

EPA SAMPLE NO.

881DOOEBB

Lab Code: WESCA  Case No.: 06609 SAS No.:   SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 8806S09=02 

Sample wt/vol: 1000 (g/mL) Lab File ID: 88M38N1010 

Level: (low/med) LOW Date Received: 06/04/88 

% Moisture: not dec. dec. Date Extracted: 06/06/86

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 06/1 7/88 

GPC Cleanup: (Y/N) N pH:   Dilution Factor: 1.00 

CONCENTRATION
CAS NO. COMPOUND (ug/L or ug/Kg)

UNITS:
U0/L Q;

108-95-2 Phenol 10 U
111-44-4 bis(2-Chloroethyl)Ether 10 U
95-57-8 2-Chlorophenol 10 U
541-73-1 1,3-Dichlorobenzene 10 U
106-46-7 1,4-Dichlorobenzene 10 U
100-51-6 Benzyl Alcohol 10 U
95-50-1 1,2-Dichlorobenzene 10 U
95-48-7 2-Methylphenol 10 U
108-60-1 bis(2-Chloroisopropyl)ether 10 U
106-44-5 4-Methylphenol 10 U
621-64-7 N-Nitroso-Di-n-Propylamine 10 U
67-72-1 Hexachloroethane 10 U
98-95-3 Nitrobenzene 10 U
78-59-1 Isophorone 10 U
88-75-5 2 Nitrophenol 10 U
105-67-9 2,4-Dimethylphenol 10 U
65-85-0 Benzoic Acid 50 U
111-91-1 bis(2-Chloroethoxy)Methane 10 U
120-83-2 2,4-Dichlorophenol 10 U
120-82-1 1,2,4-Trichlorobenzene 10 U
91-20-3 Naphthalene 10 U
106-47-8 4-Chloroaniline 10 U
87-68-3 Hexachlorobutadiene 10 U
59-50-7 4-Chloro-3-Methylphenol 10 U
91-57-6 2-Methylnaphthalene 10 U
77-47-4 Hexachlorocyclopentadiene 10 U
88-06-2 2,4,6-Trichlorophenol 10 U
95-95-4 2,4,5-Trichlorophenol 50 U
91-58-7 2-Chloronaphthalene 10 U
88-74-4 2-Nitroaniline 50 U
131-11-3 Dimethylphthalate 10 U
208-96-8 Acenaphthylene 10 U
606-20-2 2,6-Dinitrotoluene 10 U

96
FORM 2 SV-1 Pag 1 /Ii47 on..



1C EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:

Lab Code:

ROY F. WESTON Contract:
881DOOEBB

WESCA Case No.: 06S09 SAS No.: SDG No.: EBB

Matrix: (soil/water) WATER Lab Sample ID: 8806S09-02

Sample wt/vol: 1000 (g/mL) Mk__ Lab File ID: 88M38N1010

Level: (low/med) LOW Date Received: 06/04/88

% Moisture: not dec. dec. Date Extracted: 06/06/11

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 06/1 7/88

GPC Cleanup: (Y/N) a__ pH: Dilution Factor: 1.00

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q-

99-09-2 3-Nitroaniline 50 U
83-32-9 Acenaphthene 10 U
51-28-5 2,4-Dinitrophenol 50 U
100-02-7 4-Nitrophenol 50 U
132-64-9 Dibenzofuran 10 U
121-14-2 2,4-Dinitrotoluene 10 U
84-66-2 Diethylphthalate 10 U
7005-72-3 4-Chlorophenyl-phenylether 10 U
86-73-7 Fluorene 10 U
100-10-6 4-Nitroaniline 50 U
534-52-1 4,6-Dinitro-2-Methylphenol 50 U
86-30-6 N-Nitrosodiphenylamine (1) 10 U
101-55-3 4-Bromophenyl-phenylether 10 U
118-74-1 Hexachlorobenzene 10 U
87-86-5 PentachlorQphenol 50 U
85-01-8 Phenanthrene 10 U
120-12-7 Anthracene 10 U
84-74-2 Di-n-Butylphthalate 10 U
208-44-0 Fluoranthene 10 U
129-0070 Pyrene 10 U
85-68-7' Butylbenzylphthalate 10 U
91-94-1 3,31-Dichlorobenzidine 20 U
56-55-3 Benzo(a)Anthracene 10 U
218-01-9 Chrysene 10 U
117-81-7 bis(2-Ethylhexyl)phthalate 4 J
117-84-0 Di-n-Octylphthalate 10 U
205-99-2 Benzo(b)Fluoranthene 10 U
207-08-9 Benzo(k)Fluoranthene 10 U
50-32-8 Benzo(a)Pyrene 10 U
193-39-5 Indeno(1,2,3-cd)Pyrene 10 U
53-70-3 Dibenz(a,h)Anthracene 10 U
191-24-2 Benzo(g,h,i)Perylene 10 U

(1) - Cannot be separated from Diphenylamine

loacre.
67_5 
47 

9 /



1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ROY F. WESTON Contract:

No.:

881000EBB

Lab Code: WESCA Case No.:

WATER

06509 SAS SDG

ID:

No.: EBB

Matrix: (soil/water) Lab Sample 8806S09-02

Sample wt/vol: 1000 (g/mL) ML..._ Lab File ID: 88M3BN1010

Level: (low/med) LOW Date Received: 06/04/88

% Moisture: not dec. dec. Date Extracted: 06/06/88

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 06/17/88

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.00

CONCENTRATION UNITS:
Number TICs found: (ug/L or ug/Kg) UG/L__a

CAS NUMBER COMPOUND NAME RT EST. CONC. :_ Q.

afrge,sqpa
FORM I SV-TIC 1/87 Pev.



e6, t►OQUeeXY3

Case No

ELaboratory Name

92o6 
WSTON

soi 

APPENDIX IX REPORT FORM

Sample Number -

aa b 00 EBB

13o6S 0 9-
n M3 &I 1010

CAS
Numb*, Compound Nam* Fraction

RT or Scan
Numbr

Esumateo
Concentrauon

(ug/1 or ug:kg)

1
polvE A OWiti

2

3

4

5

6.

7 a-

8

9.

10.

11.

12

13

14

15.

16.

17.

18

19

20

21.

22

23

24

25.

26.

27.

28.

29.

30 -

Form 1, Part B

a.5-
pogt

9 9
7 85



WESTON ANALYTICS

INORGANIC

DATA SUMMARY REPORT

RFW Batch Number: 8806-009 Client: E G & G Page: 2

Sample Information

RFW Batch ID: 8806-009-006

Customer ID: 881DOOEBF

Matrix: Water

Sample Information

Chloride 

Cyanide, Total 

Fluoride 

Nitrate-Nitrite-Nitrogen 

Total Organic Carbon 

pH 

Sulfate 

Specific Conductance 

Turbidity 

Sutfide 

Oil and Grease 

Ignitability 

Solids 

Total Dissolved Solids 

HCO3-

CO3. 

Suspended Solids 

Hexavalent Chromium (Cr+6) 

0.4 U mg/l

a 5 -5
g t -5°



WESTON ANALYTICS

INORGANIC

DATA SUMMARY REPORT

FW Batch Number: 8806-009 Client: E G 8 G Page: 1

ample Information

RFW Batch ID: 8806-009-0001BL 8806-009-0001BS 8806-009-005

Customer ID: BLANK BLANK SPIKE 881DOOEBE

Matrix: Water Water Water

imple Information

iloride 

tanide, Total 

.uoride  0.4 U mg/l 96 % mg/l

trate-Nitrite-Nitrogen 

ital Organic Carbon 

dfate 

ecific Conductance 

Tbidity 

Afide 

l and Grease 

nitability 

Solids 

tal Dissolved Solids 

03-

3= 

spended Solids 

xavalent Chromium (Cr+6) 

1.0 U mg/1 100 % mg/l 1.0 U mg/l

a5-6
pay) 51



WESTON ANALYTICS
DIOXINS/FURANS DATA SUMMARY

RFW Batch Number: 8809-738 Client: EG & G Page: 2

Sample
Information

Client 880200E8 BLANK B.S. B.S.D.
ID: (177) (177) (177)

RFW#: 003 BLANK B.S. B.S.D.
D.F.: 1 1 1 1

Matrix: Water Water Water Water
Units: Ng/L Ng/L Ng/L Ng/L

C-13 TCDD RECOVERY:
C-13 OCDD RECOVERY:

54%
55%

80%
86%

83%
89%

72%
72%

CONC LOD CONC LOD CONC LOD CONC LOD CONC LOD

7:5 PCDD'S

PP2,3,7,8-TCDD ND 0.59 ND 0.13 44 NA 50 NA

( (>01 TCDD ND 0.17 ND 0.13 44 NA 50 NA

0,..., PeCDD ND 0.16 ND 0.12 ND 0.13 ND 0.11

r ,cj)HxCDD ND 0.15 ND 0.10 ND 0.03 ND 0.08

Li1 HpCDD ND 0.26 ND 0.33 ND 0.08 ND 0.20
t..... OCDD ND 0.44 ND 0.18 84 NA 92 NA

PCDF'S

2,3,7,8-TCDF ND 0.08 ND 0.08 ND 0.12 ND 0.05

TCDF ND 0.08 ND 0.08 ND 0.12 ND 0.05

PeCDF ND 0.10 ND 0.14 ND 0.05 ND 0.15

HxCDF ND 0.13 ND 0.11 ND 0.03 ND 0.07

HpCDF ND 0.30 ND 0.24 ND 0.13 ND 0.15

OCDF ND 0.39 ND 0.24 ND 0.05 ND 0.06

CONC CONCENTRATION
ND NONE DETECTED
NA NOT APPLICABLE
LOD LIMIT OF DETECTION



WESTON ANALYTICS
DIOXINS/FURANS DATA SUMMARY

RFW Batch Number: 8809-738 Client: EG & G Page: 1

Client 8801D48C 8801D49C BLANK B.S. 8801D48C
Sample ID: (176) (176)
Information RFW#: 001 002 BLANK B.S. 001 MS

D.F.: 1 1 1 1 1
Matrix: SOIL SOIL SOIL SOIL SOIL
Units: Ng/g Ng/g Ng/g Ng/g Ng/g

C-13 TCDD RECOVERY: 40% 46% 54% 50% 42%
C-13 OCDD RECOVERY: 25% 54% 36% 17% 65%

CONC LOD CONC LOD CONC LOD CONC LOD CONC LOD

PCDD'S

-DP2,3,7,8-TCDD ND 0.02 ND 0.05 ND 0.03 4.4 NA 3.9 NA

,PjhTCDD 
`'

ND 0.02 ND 0.05 ND 0.03 4.4 NA 3.9 NA
ND 0.03 ND 0.05 ND 0.05 ND 0.06 ND 0.04t PeCDD 

CsONHxCDD ND 0.02 ND 0.06 ND 0.02 ND 0.02 ND 0.06
cix HpCDD ND 0.09 ND 0.04 ND 1.4 ND 0.62 ND 0.02
Ub OCDD 1.6 NA ND 0.05 ND 0.09 7.5 NA 7.5 NA

PCDF'S

2,3,7,8-TCDF ND 0.01 ND 0.04 ND 0.03 ND 0.03 ND 0.03

TCDF ND 0.01 ND 0.04 ND 0.03 ND 0.03 ND 0.03

PeCDF ND 0.02 ND 0.03 ND 0.03 ND 0.04 ND 0.04

HxCDF ND 0.03 ND 0.07 ND 0.03 ND 0.04 ND 0.07

HpCDF ND 0.07 ND 0.07 ND 0.20 ND 0.40 ND 0.05

OCDF ND 0.11 ND 0.07 ND 0.03 ND 0.15 ND 0.06

CONC CONCENTRATION
ND NONE DETECTED
NA NOT APPLICABLE
LOD LIMIT OF DETECTION



93-

wea. o e f;2.,
o tat_ Peka 54e-

Lab Name:

U.S. EPA - CL2

1
INORGANIC ANALYSIS DATA SHEET

LjESTISIO el(y -hC5 

Lab Code: /AF.SCA Casa No : 250/4

Matrix (soil/water): UYAlte"

Level (low/med): tAt 

% Solids: O

EPA SAMPLE NC

contract: Cn/3/r32 j Y202. DoES

SAS No.: SDG No.: 8.81() 2

Lab Sample ID: .25.s8304-0.

Date Received: 03/0645'
t /

Concentration Units (ug/L or mg/kg dry weight): Uci
i
/L-

,_J 

CAS No. Analyte Concentration

cc

M Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7

Aluminum
Antimony_
Arsenic i —7--
Barium 2.00
Beryllium P

7440-43-9 Cadmium la ;4
7440-70-2 Calcium
7440-47-3 Chromium
7440-48-4 Cobalt 50
7440-50-8 Copper c
7439-89-6 Iron
7439-92-1 Lead 29V
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury
7440-02-0 Nickel.
7440-09-7 Potassium
7782-49-2 Selenium 5,0 e
7440-22-4 Silver c.) uk.
7440-23-5 Sodium
7440-28-0 Thallium fo, 1.4 P
7440-62-2 Vanadium $-0-0 cs(
7440-66-6 Zinc 20 P

Cyaniar- z.5"
-4F44.1"" / 000

Fiver 4
Color Before:   Clarity

Color After:

Comments:

Soo
Before:

Clarity After:

LC_
Texture:

Artifacts:

FORM I -

0,6-3
pot,9 7iqv



stu?_ 001

61d- e4tkras? U.S. EPA - CL2

Lab Name:

1
INORGANIC ANALYSIS DATA SHEET

1,dF(7-7M At// c 5 

Lab Code: (AJEY_/4" Case No.:

Matrix (soil/water): (Aidtke---

Level (low/med):

Solids: 0 

Concentration Units (ug/L or mg/kg dry weight):

EPA SAMPLE

Contract: (LcS//2/5-1W j `24)z)c)-5S

ES/(T SAS No.:   SDG No. : 3-802

Lab Sample ID: 520.8545/6 - 

Date Received: C )4.A 

Color Before:

Color After:

Comments:

CAS No. Analyte Concentration C M Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7

Aluminum
Antimony_
Arsenic (43
Barium ZOO
Beryllium 49 so

7440-43-9 Cadmium t y.L
7440-70-2 Calcium
7440-47-3 Chromium 4 3.3 p
7440-48-4 Cobalt 53. 2-
7440-50-8 Copper 4;.1
7439-89-6 Iron
7439-92-1 Lead Sc. c'
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury
7440-02-0 Nickel S3.1
7440-09-7 Potassium
7782-49-2 Selenium S
7440-22-4 Silver t 0
7440-23-5 Sodium
7440-28-0 Thallium_ F
7440-62-2 Vanadium_ toc.
7440-66-6 Zinc Ketyy

Cyanic-a--
/000

Clarity Before:

Clarity After:

t

Texture:

Artifacts:

FORM I -

0,5-5
Pcu,c, "5

7/87



qvtair., 0001-
6gozeoe3
oLb

Lab Name:

Ce:Aidoe

1
INORGANIC ANALYSIS DATA SHEET

LJESTS/0 4(p/C.5 

Lab Code: AFSCA Casa No.: 29..)/6.

Matrix (soil/water): (-L./der

Level (low/med): LOGO 

EPA SAMPLE NO.

contract: (n/3/5-38 
r7S02-DOES

SAS No.: SDG No.:F$02)(

Lab Sample ID:224/kDS-00,

Date Received: 02/06/55'

% Solids:

Concentration

o

or mg/kg dry weight): Lii/1.___Units (uq/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum
7440-36-0
7440-38-2

Antimony
Arsenic LA10. 0 —Tr—

7440-39-3 Barium zoo
7440-41-7 Beryllium ?
7440-43-9 Cadmium
7440-70-2 Calcium
7440-47-3 Chromium_ It4
7440-48-4
7440-50-8

Cobalt SO 11.
toLCopper Ls"

7439-89-6 Iron
7439-92-1 Lead 29P
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium SSo
7440-22-4 Silver Io

7440-23-5 Sodium
7440-28-0 Thallium %.4 P
7440-62-2 Vanadium 5'0-0
7440-66-6 2inc 2 0 ?

CyanIair- z 1/1 V
-gr-4.14^ • Tipl / 000

Color Before:

Color After:

Comments:

Fluoverci< Soo

Clarity Before:

Clarity After:

Texture:

Artifacts:

FORM I - IN 7/87



2_ r) o fi

Caf...475
5

Lab Name: riig'srly4 Atiks
Lab Code: (AIYA

Matrix (soil/water):

Level (low/med):

% Solids:

Case No.:

fad:

o 

INORGANIC ANALYSIS DATA SHEET

Contract: ai/2/338 I 786 a °jig 

SAS No.:   SDG No.: 8&00Z0(

Lab Sample ID: 8.203.56/6 -or

Date Received: Ch# 

EPA SAMPLE NO.

Concentration Units (ug/L or mg/kg dry weight):

Color Before:

Color After:

Comments:

CAS No. Analyte Concentration C M

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2

Aluminum
Antimony
Arsenic (48.3
Barium LO
Beryllium
Cadmium

41.0

Calcium
7440-47-3 Chromium 43.3
7440-48-4 Cobalt 53. /
7440-50-8 Copper 4}.3 P
7439-89-6 Iron
7439-92-1 Lead St•
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury
7440-02-0 Nickel s t.1
7440-09-7 Potassium
7782-49-2 Selenium_ fZ.
7440-22-4 Silver /0
7440-23-5 Sodium
7440-28-0 Thallium to.o F
7440-62-2 Vanadium o
7440-66-6 Zinc k 461

CyanTaire
'flta I 000 LL

Clarity Before:  

Clarity After:  

Texture:

Artifacts:

FORM I - IN 7/87



Lab Name:

:A
:NIT= AND cCNT=ING CALIBRATICN viRIF:CATION

GJE5,rom AtJA Cv+1C.5 Contract: C88131S 3E

Lab Code: WESCA Case No.: i'0 1(0 SAS No.: SDG N o . : gdzbo(r

:nitial calibration Source: 5S15/ - L/ 

Continuing Calibration Source: S PEA 

Concentration Units: ug/L

I
I Initial Calibration

:Analyte True Found %R(1)

IAluminum_i 
lAntimony_l 
l‘rsenic as  S.  100

IReryllium  Smol -144.2- 13 
I .Lrium Zo: 0 Z 02'4  

C admium  49s- LI SI. B  _at_
:Calcium  
:Chromium_ __.aL  q 7/.9 et
I Cobalt I  49k  I 5! 7•3
:Copper  cto 17.9

:Iron
Lead I  tr.o  I  tS.'7
Magnesium: 
Manganese: 
Mercury , 
Nickel I  47.5"  I  Hr&I  -77

Potassium  
Selenium  50.b  —747.ir no 
Silver 4bq 444.0  /(4 
Sodium
Thallium  2.S 2S
Vanadium S:-  -1:FL
Zinc 2920 ziGi
Cyanice  50 -\)  I  gtm
14 I sy 5000 I c 1 I 0

o3

Continuing Calibration
True Found 1R(1) Found =i1k(1) MI

5-00
7_0o0
000

C

Z000

,co.a 
Soo 

_ Zs-

(.00o 

-.214L_I  50.0 
/0)  I  Sb0o

10003  I _4f__
197! 2 04{ 
S-  /IC& 

SILS-  I /42- S-.77. 8 
/ 4(0.3

gqq.c. 

z.s".1  I  :03 Zy 1  Q6

1103.51  QS iti‘a 

50.

110. -.3
IUI 
6'7

100

1o¥ 

(17,1-

3c.•

2. 044
I ..1.4

5-0 G3
Owh

.:antrol limits: Mercury SO-120; Other Metals 90-110; Cyanide ES-11Z

a5-3
P0-9668

FORK 22 (PART 2.) - IN



Lab ::ame:

CNITTAL AND CCUTTNUING Cm,LIERAT22N "ERIFTCAT2CN

(AJE5ford 444 Cy fics

czcle: WescA Case No.: 2;01(..

Contract: Ca5131S BS

SAS No.: SDG No.:ad-Z.)0E

:nitial Calibration Source: G1,415/. —LV

Continuing Calibration Source: S PEA 

Concentration Units: ug/L

2nitial Calibration I Continuing Calibration
iAnalyte True Found tR(1)I True Found ;R(1) Found ;R(1)

II
MI

lAluminum 1 1
lAntimonv t
fr-rsenic

10104‘ j /01 jail_
igerylliumi Zoo 7r• I

to

I I
admium 1 too -Z-- I I 6 I Zol I /or

ICalcium 1
!Chromium:Li 5-0 0 Stir I 0 9 S 2 ta. ! FEr
!Cobalt Zooe 197/ 9? Zo.r2-

_ijazI
I rot_ 1 77;

•!Copper I 000 roi V I /61 l / 0 4,0 1 (0 4. l p
I

I

Iron I I
ILead I 1
!Magnesium: I 1 I

il

I
i !Tr.

I
I,_
1 4,
l ,

II
IIF-;

I I :

!I .

!Manganese' I i
IMercurv ' I 1
Nickei it% q7 I 2as9 1 101
Potassium; I 1
Selenium_I I 1
Silver Co() eterc G? 1 Q7,— 1 93-
Sodium I I
Thailium I 1
Vanadium I toot, 2-63o I tot I gq/ I 99
Zinc 1036 /OLT I /07L- I (o7.-o I -7777117,-

!Cyanide I ! 1

1 ! !

Limits: Mercury 90-120: Cther Metals 90-110: cyanide e5-1 15

PCL1
5 5
J65q

/ORM T7 (tavor



U.S. EPA - CLP

2B
CRDL STANDARD FOR AA AND ICP

Lab Name: Ii.JEST-DN 4, L.,  Contract: c—E,8,3i538

Lab Code: we-Sci-i Case No.:01(.40 SAS No.:   SDG No.:geOzille"

AA CRDL Standard Source: 1-clAstm MO4A 
i

ICP CRDL Standard Source:  PE,,\JI-

Concentration Units: ug/L

Analyte

CRDL Standard for AA

True Found %R

CRDL Standard for'ICP

Initial Final
True Found %R Found %R

Aluminum
Antimony_
Arsenic o II. 1 111
Barium 110 tUQ_
ryllium

cadmium
/ 6 /0•L

/6 to.b /0 C, /3 7 3'7
Calcium
Chromium
Cobalt
Copper

"Z.b I 8. 3 17.5- Ri
IOG -3 8.() ciF 113 ci n3
So c I (02_ CO,Y /01

Iron
Lead (LC
Magnesium
Manganese
Mercury
Nickel 118
Potassium
Selenium
Silver

Sio Lief, q 2--
2.0 - 7- Lt.a 109

Sodium
Thallium
Vanadium
Zinc

10.0 o IID
/00 ,o -77 -rho

-) A 0 qt.° 230

FORM II (PART 2) - IN

0.5-5
pcuab LoC 7/87



U.S. EPA - CL2

Lab Name:

3
BLA.NICS

1_/>-) e-S C.d t•-' A iv 94 1- \ IL S Contract:  

Lab Code: L-JeSCA/.1 Case No.:56/‘. SAS Na.:   SDG No.:2ZoLk

Preparation Blank Matrix (soil/water):  

Preparation Blank Concentration Units (ug/L or mg/kg):

Analyte

Initial
Calib.
Blank
(ug/L) C

c1/41

a

1.17-1

A.

Continuing

1
Blank
C

u
LAI

a

0

Calibration
(ug/L)
2 C

11

LL-A
u1/4-1

LA.

k.

44.

3

u4

ta-i

LA

Prepa-
ration
Blank C

u4

1.1

u

ti
0

M

Aluminum
atimony_

lArsenic

e I

10.0 10 .0 / 0 .0 0.0
Arium 40 leo 100 o ------222

IBeryll'a
Cadmium
Calcium

5-
c- P I

Chromium
Cobalt

10 / O / 0 /o P I
CO <-0. c.,"0

Copper
Iron

-2c11/444.

Lead kly715- S.o o r.o tj
Magnesium
Manganese
Mercury
Nickel q 91.) L./ 0 75- I
Potassium
Selenium
Silver

5; 0 r S. CI
/ O ,o / 0 I 0 L._

Sodium
Thallium
Vanadium
Zinc

10.0 lo. o 10,0 /o.o
rio CO 0 C
0 Z.. 0 .) 0 a 0 0

vyCyanide
T i kl

. 2.Y L.
I 0 u 0 I 000 / 0 0 c>

0,5-6
0,90_19(

FORM III - IN 7/al



U.S. EPA - cL2

<
✓

3
BLANKS

Lab Name:  L,JEES7- cp,-;  Contract: CEEB(-31 -3a

SDG No.802:06eLab Code: LUG-SCA Case No.:FSSe/&, SAS No.:  

Preparation Blank Matrix (soil/water): UCtA4CW 

Preparation Blank Concentration Units (ug/L or mg/kg): RIA—
U

Analyte

Initial
Calib.
Blank
(ug/L)

u-1

Lc.]

Ll.

Continuing

1
Blank
C

431

Calibration
(ug/L)
2 C

lA

u

3

Prepa-
ration
Blank C M

Aluminum
l'ntimony_
i_csenic
larium

IBeryllTEE
Cadmium

zoo 2 00

5-
Calcium

„_
Chromium
Cobalt
Copper
Iron

10 /0 T-
-F

14"

LA-

Lt.

Lt.
u

L1/4..

Lead
Magnesium
Manganese
Mercury_
Nickel
Potassruli
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Lin 40

/0 / / 0

5- 00 SO Co

Z 0 0
Cyanide

/t2cr, / U 00

p 
a 5 a95

t (a)
FORM III - IN 7/87



Lab Name:

Lab Code:

U.S. EPA - CLP

4
ICP INTERFERENCE CHECK SAMPLE

';.16.51-OAJ 

Cdt-Sc.k Case No: 2).:06

ICP ID Number: _]:Cts--00

Contract: LSS13 cs 5
SAS No.:   SDG No.: ay?..0oE

ICS Source: 7.--7M/-(,1 

Concentration Units: ug/L

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
ladmium
.2alcium
Chromium
Cobalt
Copper
Iron 
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

True
Sol. Sol.
A AB

0 *VT909
S73 
44,5-
C-SY 

91 L.

-N 

C 973

Initial Found
Sol. Sol.

A AB %R

1,1
• -3,5".'S

3 P 

- 8. 3
qg 384A 

ina
ea la
ID 

0

zot

croU

/09

FORM IV - IN

Final Found
Sol. Sol.

A AB %R

r 3
1,R

I 42.1A 

17,1.
t

,C?

4-f 43
4 Co
loo,

79 C.
L46 I .t.)

cic,;

logo

aa oPa? 7/87



U.S. EPA - CLP

5A
SPIEE SAMPLE RECOVERY

Lab Name: (a_S-raid A04.46-4. Contract: (ffeil315357 

Lab Code: Ogc6/h Case No.: FSol SAS No.:  

Matrix (soil/water): Level

Concentration Units (ug/L or mg/kg dry weight):

EPA SAMPLE NO.

SDG No.: g8ozi>1-

(low/med): (4ow 

Analyte

Control
Limit
%R

Spiked Sample
Result (SSR) C

Sample
Result (SR) C

4

Spike
Added (SA) %R Q

Aluminum
Antimony_
Arsenic
Barium ~S-IZS 1971-- Zoa 20oo ves.
Beryllium
Cadmium

_5"/ S. -Co.() / ci 2_
_St/ LC ce .7 s- 0 CO. o 0(

Calcium
Chromium
Cobalt

7 c--7t5- Zo IQ o 7 0o. LLL__
7 cwis- 3 _So. o S-Do

pper
Lron

7 r-i24- 27Z- D Z.S0 /0Cl

,Lead
Magnesium
Manganese
Mercury
Nickel 7C-1LS- c(-77.7 /ILO. _roe ?
Potassium
Selenium_
Silver 7 I-4 Ls-- o 10.0 50•0

Sodium
Thallium
Vanadium
Zinc

7r-f2,5- Stxr Sb. Too c?2.
9r-it s- q7, o So 9 6,

Cyanide
7T-tar /000 /000 5-00o Ai

Comments:

FORM V (PART 1) - IN 7/87

M



U.S. EPA - CL2

5B EPA SAMPLE NO.
POST DIGEST SPIKE SAMPLE RECOVERY

.L.ab Name: W€57-W *Ai5 Contract: (CtITIS-3x I

Lab Code:WE:Kik Case No.: gitc, SAS No.: SDG No.: D;(2, -

Matrix (soil/water): Level (low/med):

Units: ug/L

(.603

Concentration

Analyte

Control
Limit
%R

Spiked Sample
Result (SSR) C

Sample
Result (SR) C

Spike
Added (SA) %R M '

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
-ton

Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Comments:

FORM V (PART 2) - IN ani 7/87
pa‘gt 695



Lab Name: oiCcmiu AktA-44s

U.S. EPA - CLP

6
DUPLICATES

Contract: CF-577/1.7

EPA SAMPLE NO.

85o 2. Do EIS

Lab Code: 1,0r-LA Case No.: gS61 SAS No.:   SDG No. :  

Matrix (soil/water): UiCtr" 

% Solids for Sample:  0 

Level (low/med):/in .!

% Solids for Duplicate:  C)

/Concentration Units (ug/L or mg/kg dry weight): uq. L__

Analyte
Control
Limit Sample (S) C

a

a.

a

Duplicate (D) C

U

a

t4

4.

:4

RPD Q M

Aluminum
Antimony_
Arsenic
Barium Zo ZOO 7..too Idc
Beryllium
Cadmium

5•0 S, o c
0 S.o sr, o

Calcium.
Chromium
Cobalt

VA 1.0 . o
1 0 50.0 Su.o ktc

Copper 20 ZS% 0 7-s". c
Iron
Lead
Magnesium
Manganese
Mercury
Nickel 96: Vo. 0 NJ C
Potassium
Selenium
Silver Z-4 I o /O. o t\J
Sodium
Thallium
Vanadium
Zinc

. o <0. 0 Lk
7.0 Zo•o La. 0 h1c_

Cyanide
7.0 /00 (00.9 1Jc_

FORM VI - IN

aa-5pqc 66)
7/87



U.S. EPA - CLP

7
LABORATORY CONTROL SAMPLE

Lab Name: IOLESTM/ a lidiAc 5  Contract: S3Ff 

Lab Code: (A-Ey...A— Case No.:2SD((-

Solid LCS Source:

Aqueous LCS Source: SWSC 

SAS No.: SDG No.:M2Af-

Analyte

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
alcium
nromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

I7N

Aqueous (ug/L)
True Found %R

1n3

-zoo t9r
zoo /at/  /$4

Sto 4177 96,
1006 /2TY9 

__Jaaa_  gess- q7

So.o 101

2-coo

55. o 52:7C
_f-r-rt fSG -

5z). o cis: 7 
Zoo 
Z,000 76(i0 

Sboo Y50e,

Solid (mg/kg)
True Found C Limits

FORM VII - IN

co-6
palt 7/87



U.S. EPA - CLP

8
STANDARD ADDITION RESULTS

Lab Name: GOLS1-6/,' 44AI
Lab Code: fgESCPc Case No.: 2Soic

Contract: CU/575-56
SAS No.:   SDG No.:72.62DaE

Concentration Units: ug/L

EPA
Sample
No. An Dil

0 ADD 1 ADD
ABS poll ABS

2 ADD
CON ABS

3 ADD
CON ABS

FORM VIII - IN

Final
Conc. r

7/87



U.S. EPA - CLP

9 EPA SAMPLE NO.
ICP SERIAL DILUTIONS

_ab Name: Ifigro r•J Amitcjj-c.s
Lab Code: (:ILL1-21-- Case No.: ?-561c, SAS No.:   SDG No.: Eco-1)36

Matrix (soil/water):LO4tK

v., I
Contract:a:ES/S:36 I 

Concentration Units: ug/L

Initial Sample
Serial
Dilution

Analyte Result (I) C Result (S) C

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

FORM IX - IN

Level (low/med): Low 

%
Differ-
ence

NIZ

ao-5
pact 7/87



Lab Name: U,JS-1-60 Avia

Lab Clde: 90C,56A--

U.s. EPA - CLP

10
HOLDING TIMES

Case No.: ak1(.2

Contract: CS(3153 g7

SAS No.: SDG No.:a6ZDOGr

EPA
Sample No.

-,yaolThe-b
52,7.0 tpio5 6

Matrix
Date

Received

Mercury
Prep
Date

ps(cki,
08/(51ra

Mercury
Holding
Time

9

FORM X - IN

Cyanide Cyanide
Prep Holding
Date Tite

a5 5
a9 t 7/87



Y.c. EPA - CLP

11
INSTRUMENT DETECTION LIMITS (QUARTERLY)

Lab Name: LiES77)1\ 1714(,(1 -/lbS

Lab Ctde: OFLCA-

ICP ID Number:

Flame AA ID Number:

Case No.: %S131,(0

Tildea560 

--P Le-3' t nen - 

Furnace AA ID Number:  3030 a-

Comments:

contract: azscu 
SAS No.:

Date:

Wave-
length Back- CRDL IDL

Analyte (nm) ground (ug/L) (ug/L) M

Aluminum 200
Antimany_ 60
Arsenic /G7, 10
Barium Y.5-3-. 40 200 2-cxo
Beryllium
Cadmium

31 3.ose 5

7 iY 441 5 e
Calcium 5000
Chromium 10 /o
Cobalt 2.22 1,7_ 50
Copper 3-z..y. -1 5- 25
Iron 100
Lead 2..q.3. 3 € 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 231. (co 40 Yo 77
Potassium 5000
Selenium 15(..a 5
Silver Saw/ 10 I U
Sodium 5000
Thallium 2-1C. S 6b 10
Vanadium 7-52. qo 50 So
Zinc 2-43. xl 20 7_ 9

co 0 0 SCO 0

SDG No.7i62.›)(

FORM XI - IN

CL5-571pct-c9t
7/87



U.S. EPA - CL2

12A
ICP INTERELIMENT CORRECTION FACTCRS (QUARTERLY)

Lab Name: 0,-517) A NV.H-bc s  contract: agi]riS-3.5.(

Lab Code:LICCIA Case No.: 31toiL, SAS No.:   SDG No.:adza

ICP ID Number: c_Ros--(30 Date: /P/3/fly 

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
;balt

Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Comments:

Wave-
length
(nm)

Interelement Correction Factors for:

A1 Ca Fe Mg

FORM XII (PART 1) - IN

a5-5
pai9t 7/87



17
U.S. EPA - CL2

12B
ICP INTERELEMENT CORRECTION FACTORS (QUARTERLY)

Lab Name: iDE A46 ([12_5 Contract: C-Fi'S/3LS3E7
Lab Code: Case No.: F.SOIC, SAS No.:   SDG No. : 68e2,c)dC

ICP ID Number: 7„(16920 Date: /01-)/sk 

Analyte

Wave-
length
(nm)

Interelement Correction Factors for:

••••11.

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
:pper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Comments:

FORM XII (PART 2) - IN
p 
a5-6
ay,r3

7/87



U.S. EPA - CLP

13
ICP LINEAR RANGES (QUARTERLY)

Lab Name: JJF-S7-bt Chic Yir 

Lab Code: (jigall.- Case No.: ?SO) (.0 SAS No.:

ICP ID Number: ::_r_CIPC7s-cc:, Date:

Comments:

Contract: ca(?ts--32( 

Analyte

Integ.
Time

(Sec.)
Concentration

(ug/L) M

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SDG No.aaLbJE

FORM XIII - IN 7/87



mtt-cao Oath_
F s (boasc
Oa. pa 61%4-

Name: WES-J-0N

7oce: ..1ESCA

J.S. =PA - CL,0

:NCRCANIC ANALYSIS OATA SHEET

ANALYT:CS
To°

Case '!o. 8813'

Matrix soil/water': WATER

e low/med): LOW

% Soltds: 0.0

Concentration

EPA SAMPLE NC.

• tr•'‘ •fel

Ccr'tract Oget31632) 

510 

:n1DC•Coede- 

-0746 

SAS ',o : ~CG NO.. eeinoto

88CG- 004-007Lab Samole

Cate Received: 06/04/88

Units (ug/L cr mg/kg dry weight): UG/L

!CAS No. Analyte !Concentration C!

7429-90-5 Aluminum
7440-25-0 Antimony '25 ",
7440-38-2 Arsenic 4.4 il 'F
7440-39-3 Barium 41,8 ip

7440-41-7 Beryllium 1.0 !P

7440-43-9 Cadmium 2.5 !P
7440-70-2 Calcium
7440-47-2 Chromium 6.5 Ul !P
7440-48-4 Cobalt 11.5 U I P
7440-50-8 Cooper 9.0 !P

7439-99-6 :ron
7439-92-1 Lead 10.6
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercurv 0.40
7440-02-0 Nickel ' 15.0 U 'P
7440-09-7 Potassium
7782-49-2 Selenium 4.2 U !F
7440-22-4 Silver 7.7 U N
7440-23-5 Sodium
7440-28-0 Thallium 1.'2 U
7440-62-2 Vanadium 27.0 U P
7440-66-6 'Inc 156 '

Cyanide 2.5

Color Sefcre: COLORLESS

After: COLORLESS

Comments:

Clarity Before: CLEAR

Clarity After: CLFAR

FCRM i - :N

Texture:

Artifacts:

a5-5
pa,9t 75

7/87
Rev. :FS Amendment One



CO3

l;ame: ylESTCN .1.NALY7:22

Lao Cdde: WESCA

SPA - LP

2A
CONTMUING CAL:3RAT:2N 7SRIF:CAT:CN

Case No.:88/3

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

‘pl(jb6
Ccntract: C88131538

SAS No.:

• ck

No.:861300

Concentration Units: L;g/L

Analyte
7nitial Calibraticn

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) M

Aluminum 1980.0 5000.0
Antimony 1010,0 1074.00 106.2 100.0 1 03.40 103.4 99.00 99.0 F

FArsenic. 47.0 48.20 102.5 50.0 50.30 100.6
Barium 1980.0 2022.00 102.2 10000.0 10002.00 100.0 10174.00 101.7 P
Beryllium 481.0 458.00 95.2 200.0 198.50 99.2 198.10 99 0 P
Cadmium 489.0 492.70 100.3 200.0 201.90 101.0 198.40 E_
Calcium 49800.0 99999.0

_22,2

Chromium 506.0 478.10 04.5 500.0 467.10 93.4 478.60 E_
Cobalt 474.0 491.00 103.6 2000.0 2177.50 108 9 2077.40 103.9 P
Cooper 542.0 507.20 93.6 1000.0 '003.50 100.4 P
Trom 1990.0 5000.0

FLead 97.9 9/ nell 50.0 50.30 101.9 =7.50 105.0

,Mataresium 25000.0 99999.0
!Manaanese 513.0 500.0
Mercury c / 5.0
Nickel 496.0 473.20 95.4 2000.0 2168.80 108.4 2152.20 107.6 P
Potassium 50200.0 50000.0
Selenium 104 0 100.20 96.3 50.0 54.80 109.6 54.10 108.2 E_
Silver 479.90 94.3 500.0 494.30 98.9 492.10 98.4 P
Sodium 50700.0 50000.0
Thallium 97./ 101.20 104.5 50.0 51.60 102./ =0./0 100 6
Vanadium 511.0 475.50 /3.1 2000.0 '982.70 1012.50 95.6

2ino 2100.0 2169.0c 102.2 '000.0 4n+'070.20 '"/.-0 108 /

r-anide 35.0 15.2

2cntrol L:mits: Merflry 80-1/0: Other Mattis ,20-110: Cyanide 85-115

a6-6
page,-74

:: 'TART " - 7;07



OCzit

:NI-1:YL -ND :CN-:'!UING CAL:204T:CN _ _

_ac !Ymm.4: 1ESTCN INALm7:33

no
-)
(t366

_ac Cdde: .AdESCA Case No.:001 

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

tcntract: CBSI3/ 5-3S 4-r(P4.553

SAS No.:

Concentration Units: ug

SDG matzn

Anal yte

Aluminum 
Antimony 
Arsenic 
Barium 
seryllium
Cadmium 
Calcium 
Chromium 
Cobalt 
Coocer 
rcn 

Leao 
'Magnesium
Manganese
Mercury 
Nickel 

.Potassium
Selenium 
Silver 
Sodium 
7hal1i.jm 
!Vanadium 

Cyanic:a

Initiai Calibration
True Found %R(1) True

1980.0 
1010.0 
47.0 

L- ILL/
481.0 

- Aaas)
49800.0 

506.0 
474.0 
542.0
1990.0 
97.9 

25000.0 
513.0 
5.2

495.0 
50200.0 

104.0
509.0 

50700.0 
97.2 
511.0 
2100.0 
85.0

2093.00
459.90

472.10

499.00

445.70

105.7
95.5

93.3
101.9
09. 1

99 9

501.60 98.5

Continuing Calibration

14
4
t I
rc

Found %R( 1 ) Found WitAIUM
ter-

5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0
2000.0 
1 000.0 
5000.0 
50.0 

99999.0 
500.0 
5.0

2000.0
50000.0

50.0
500.0

101.30
54.80

10217.00
194.80
199.20

484.50
2029.70
972.10

51.00

2062.00

101.3 
109.6 
102.2 
97.4
99.6

96.9 
101.4 
97.2

n

I n7 •

--_12,22 104,4
551.50 110.2 

50000.0  
50.0,  49.40

492.40 26.4:  2000.01  1955.20
:075.00. co '000.0: '0/4.00

_imits: Mercury

25.0!

71".

0 7yy.-

I8.50i;1178.54TE-
r4130CattE._

013.0
188.10VW8r[E_
188.00N9,T541E_
sra

513. 10titarfra
2017.30:100.9:1E_
965.80E-90%6T1E_

52.90:1211E:E_

 kemplotegoil
2081.50 10'4.111E._

494.40

LI __
54 80

rr

4 6 . 90 gr.8 r
97.2 '930.30 21,1

4, '71 '7" '051.00 105.1 
7'

3ther Metals 20-1'0: Cyanide 85-115

'oGOT

a5-5
pa9 77

7/87



OCE-:

_a: mame: AESTCN

J.S. =FA - :LP

2A
AND 77.,NT:NUING CALIERAT:7,N VERIF:CAT:CN

r," 4J"'
a: Code: 4ESCA Case No. :b6II

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Contract:Gg813/538

SAS No.:
gt;

SOG No. : BMOC)

Concentration Units: ug/'

Analyte
:nitial Calibration
True Found %R(1)

Continuing Calibration
True Found %R(1) Found %R(1) :m

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0 1 01.90 101.9 S12. 106.3tE_

104.411ELArsenic 47.0 50.0 52.60 105./ 50.70
Barium 1980.0 10000.0 10464.00 104.6
Beryllium 481.0 2(222 190.00 95 0 t-ttw,g,fittE._

Cadmium 489.0 200.0 194.30 a1.1 190.50 95.211a
Calcium 49800.0 99999.0
Chromium 506.0 500.0 497.40 99.5 -11E:
Cobalt 474.0 2000.0 2021.70 101.1 1 984.40 99.21jE_
Ccooer 542.0 1000.0 966.90 06.7
:rcn 1990.0 5000.0 g

_no 97.2. 50.0 104.- 51.40 102 . 8
Macnesium ^5000.C! 99999.0
Manganese 513.0 500.0
Mercury 5.2 5.0 4.31-
Nickel 496..0 2000.0 /054 10 102.7 2051.10 102.61:a_
Potassium 50200.0 50000.0
Selenium 104.0 50.0 51.40 102.8 49.20 .ALALLE_
Silver 509.0 500.0 485.20 97.0. 512.40
Sodium 50700.0 50000.0
Thallium 97.3 50.0 48.20 05 51.40 1 02 . 8 F
vanadium 511.0 2000.0 2005.20 100.2 1956.90 97.8 E._
D 4 r- 2100.0. 1 000.0 '049.00 "0A.9 1:64.00 105 .

!C-anide "5.0

LimIts: Mercury 80-120; Cther Metals 90-110: Cyanide 85-115

(15-.5
pC1/496 73

FCRM :7AAT " 7N 7/87



J.°. =PA -

2A
,NO CONTMU:NS CALIERATTON  

'!ame: AESTCN 4NALvT7C2

_tt Code: WESCA
tp,

Case No.:931.3

Thltial Calibration Source: EPA-EMSL

Continuing Calibration Sourca: SPEX

Contract: C90131638

SAS No.:

Concentration Units: ....g/L

SOG 1000

!Analyte
:nitial Calibration
True Found %R(1)

:Aluminum 1980.0 
!Antimony 1010.0 
Arsenic 47.0 
Barium  1980.0 
Beryllium 481.0 
Cadmium 489.0 
Calcium  49800.0 
Chromium 506.0 
Cobalt  474.0 
Cooder  542.0 
:ron  1990.0 
Lead  37.9 

!Magnesium 15000.0
!Manganese 513.0 
'Mercury  ,  5.2 
!Nickel  496.0 
Potassium 50200.0 
Selenium 104.0 
Silver  509.0 
Sodium  50700.0
Thallium 97.2 
Vanadium 511.0 
Zinc  3100.0 
Cvanide 85.0:

Control L:mits:

Continuing Calibration
True Found %R(1 ) Found %0431114

14
l't
it
11

5000.0 
100.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0 
2000.0 
1000.0 
5000.0 

50.0 
99999.0 

500.0 

E,2
2000.0 

50000.0 
50.0
500.0

50000.0
50.0

2000.0
1000.0

25.0

105.60 105.5 
53.90 107.8

1045.00 10.4
188.00 94.0

501.80

932.80

48.60

. 55

47.10
504.30

51.20

100.4

93.3

27.'7 !  50.50

93.0

94.2
100.9 

101.4

48.20

52.00

ercury SO- 1 20; Other Metals 90-110; Cyanide 85-115

FORM :: 'PART " - CN

0,6-5
pasein

7/97



0 0 -7

J.c. =PA - CLP

2A
:NIT:AL AND CCNT:NUING CAL:ERAT:0N 1ERIF:CAT:CN

Lac Name: WESTCN ANALYTICS
rk,006

Lab Code: WESCA Case No :83113

:nitial Calibraticn Source: EPA-EMSL

Continuing Calibration Source: SPEX

Contract:La313L53S

SAS No.: SQG No.:613(000

Concentrat.cn Units: -g/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0 99.50 99.5
Arsenic 47.0 50 0 50.90 101.8 51.50
Barium 1980.0 10000.0
Beryllium 481 0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
Cooper 542.0 1000.0
Iron 1990.0 5000.0
Lead 97.9 50.0 51..20 102.5 51.50
Magnesium 25000.0 99999.0
Manqanese 513.0 500.0
Mercury Esa 5.12 98.5 5.0 5.25 107 C
Nickel 496.0 2000.0
Potassium 50200.0 50000.0
Selenium 104.0 50.0 49.00 98.0 47,20
Silver 509.0 500.0
Sodium 50700.0 50000.0
Thallium 97.2 97 . 50.0 48.80 (37 50.90
Vanadium 511.0 2000.0
-inc 2100.0 1000.0
C'anide 85.0: 25.0

Control Limits: Mercury 80-120: Other Metals 90-110; Cyanide

PCRM (DART 1 ; - :N

%R(1) M

rtE-
103.ZrrE-

- F:tt

a.5-6
pay, 30

103.2

101.5

F

-r-
F

85-115

7/87



C 0 S

-•4. =PA -

2A
:NI70AL ANC' CONTMUIG CALIERATCON 7ERIFCCAT:CN

_ -to 'Jame: 4ESTCN .:NALYT:CC

_ab Code: WESCA Case
An OkC.4)6C32'

No.: noC5 I

:nitial Calibraticn Source: EPA-EMSL

_ontinuing Calibration Source: SPEX

4:04003

Ccntract: Cg€131538

SAS No.:

Concentration Units: L:g/L

4?;;;
SDG

Analyte

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Cooper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cvanide

Initial Calibration
True Found %R(1)

1980.0 
1010.0 
_47.0 

19_80.0 
481.0 
489.0 

49800.0 
506.0 
474.0 
542.0 
1990.0 
97.9 

25000.0 
513.0 
5.2 

496.3 

f22.22.2
104.0 
509.0 

50700.0 
97.2 
511.0 
3100.0 
95.0

1012.00 100.2 

4.8fl 93.7

106.c0 101 9

Control Limits:

5000.0 
'00.0 
50.0 

10000.0 
200.0 
200.0 

99999.0 
500.0 
2000.0 
1000.0 
5000.0 

50.0 
99999.0 

500.0 
5.0 

/000.0
.50000.0 

50.0 
500.0 

50000.0 
50.0 

2000.0 
1000.0

IF 0

True
Continuing Calibration irt

Found NR(1) Found SR(1)LIM
 fl'

AOLOV*47.90n,

97.00 97.0  102. iousza
51.50 103.2 53.001/05.7011E-

-491454dr4NAL

52.90 107.6 

5.02 100.5

50.70 101.4

50.00 100.0

imasienpr
1**Tioawlr
:mczwc ntette

fa,

-11

48.60

-18.70

W4yr Frsr
I ....

1.1"4:47:11PSA

I I

mercury 80-120: Other Metals 90-110; Cyanide 85-115

a5-
pac 
5

81
T: '°'tRT 7/87



U.S. =PA - CLP

2A
.1.NC CCNTINUING CALIERATI_N vz.

P4&:‘
_ao Name: WESTON rnNALY-7.C2 contr,=CG8131:538

e 0.1006 40 
>A.

Lab Ccde: WESCA Case No. : eas SAS No.: SDG No.:gale:6a

Initial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units: •Jg/L.

Analyte
Initial Calibration
True Found %R(1)

1 J -

I 1Continuing Calibration 1 r

True Found %R(1) Found %R(1)V IIN

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0 108.50 108.5 • '-rai-ta
Arsenic 47.0 4.8.10 102.2 50.0 48.80 97.5
Barium 1980.0 10000.0
Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0 -

Cobalt 474.0 2000.0
Ccooer 542.0 1000.0 4 _

Iron 1990.0 5000.0
Lead 97.2 00.10 102..5 50.0 19.80 29.5 50.10 100.2 F

.Magresium 25000.0 99999.0
!Manganese 513.0 500.0 I-

Mercury 5.2 5.0 rit_
Nickel 496.0 2000.0 _cw„
Potassium 50/00 50000.0 it

Selenium 104.0 104.75 100.7 50.0 48.10 96.8 49.00 98.0:1E-
I ISilver 509.0 500.0

Sodium 50700.0 50000.0 -
I P.

Thallium 97.2 50.0 A8.70 97 I t-
I .

Vanadium 511.0 2000.0
3100.0, 1 000.0

:C,anice 85.0: 75.0 

  Limits: Mercury 80-120: Cther Metals 90-110: Cyanide 85-115

FCRM 'PART ' - IN

aa 6
pad9"2-)

7/87



GIO

5. EPA -

2A
:NIT:AL AND CCNT:NUING CAL:ERAT:.0N

„,c;06£10
_at 'Lame: WESTON ANALYTICS Contract:Ca3a5So g

An C4"4446 4
Lab Code: WESCA Case No.: 0.0.43 i SAS No.: 1 SDG No.:49aDce

:nittal Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units: ug/L

Analyte
Initial Calibration , Continuing Caiibration

True Found %R(1): True Found %R(1) Found

Aluminum 1980.0 5000.0
Antimony 1010.0 1037.00 102.7 100.0 96.80 96.8 98.20
Arsenic 47.0 49.00 104.2 50.0 50.30 100.5 50.50
Barium 1980.0 10000.0
Beryllium 481.0 200.0
Cadmium 489.0 222.2
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
Cooper 542.0 1000.0
:rcn 1990.0 5000.0
Leac 97.2 90.0 50.80 101.5 51.20

.Magnesium 25000.0 99999.0
!Manganese 513.0 500.0
!Mercury 5.2 5.0
Nickel 496.0 2000.0

!Potassium 50200.0 50000.0
!Selenium 104.0 50.0 4.8.20 95,4 47.50
!Silver 509,0 500.0
!Sodium 50700.0 50000.0
Thallium 97.'" 97.30 100.5 50.0 50.20 . 48.50
!Vanadium 511.0 2000.0
'71nr 3100.0 1000.0
Cvanice 95.0 25.0.

Contrci Limits: Mercury 30-120; Cther Metals 9C-110: Cyanide

FORM :T. YnART d` -

mi1l)14*-;

Witti •

85-115

7/97



.2.2. EPA - :LP

Oil

2A
:NIT:AL AND CCNT:,;UING CAL:EPAT:DN VERIF:CAT:cm

Lao Name: WESTCN 1.NALyncs

'_ab Code: WESCA :3Case No.:eel 

:nitial Calibraticn Source: EPA-EMSL

Continuing Calibration Source: SPEX

Contract:CS6(31538

SAS No.:

;1/40 Agi
‘101'

SOG No. :08i600

Concentraticn Units: ug/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) M

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0 95.40 95.4 '01.00 101.0 E_
Arsenic 47.0 50.0 49.50 99.0 9 . 0 98.2
Barium 1980.0 10000.0
Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0 t•
Chromium 506.0 500.0
Cobalt 474.0 2000,0
Cooner 542.0 1000.0
Iron 1990.0 ; 5000.0
Lead 97.9 ' 50.0 52.30 10451 _ 50.50 101 • 2. F
Macnesium 25000.0, '99999.0
Mancanese 513.0 500.0
Mercurv 5.2 5.0
Nickel 496.0 2000.0
Potassium 50200.0 50000.0
Selenium 104.0 12.1 45.50 91.0 F
Silver 509.0 500.0
Sodium 50700.0 ;50000.0
Thallium 97.2 50.0 i9 . CI . 100.8
Vanadium 511.0 ; 2000.0
Zinc 2100.C. ' 1 000.0
Cyanide 95.0; 25.0

1) Control LHmits: Mercury 30-1 10: Cther Metals 90-110; Zianice 85-115

past
a5-5

84
FCRM icAPT - :N 7,107



Ort_

_a: '.ame:

Lao C.:tie:

=PA - =Lr

CA
I1CIAL ANC CONT:MU:NG CAL:EPA700N  

4FSTCN 14/1.LYT:C:2

WESCA

al :al brat'. on

Continuing

44jik'clia
Case No.:'60-bILS'

Souroa: EPA-EMSL

Calibration Source: SPEX

F:pre4q.
  c_GS 13153$

SAS No.:
00t

SDG

Concentration Units: ug/L

Init al Calibration
Analyte True Found %R(1)

t .1
Continuing Calibration r s

True Found %R(1) Found %Rtl)ti M
-;

Aluminum 1980.0 5000.0 sittrtraW"
Antimony 1010.0 1 00.0 96.50 25.6 95.201.igtOtE_

-OWE:Arsenic 47.0 50.0 48.70 97.4 21,01
Barium 1980.0 10000.0 kvathatitAnt
Beryllium 481.0 200.0 Laiar anesL_
Cadmium 489.0 200.0 ttastit‘,.p:
Calcium 49800.0 99999.0 •
Chromium 506.0 500.0 rmr:-11,41:
Cobalt 474.0, 2000.0 vv.L t

Coocer 542.0 1000.0 rr.r;qq.Val

Iron 1990.0 5000.0
L=c 27.2 '08.20 110:5 50.0 52.70 05.! 53.00 12.2121:E_
Macnesium 25000.0 99999.0
Marcanese 513.0 500.0
Mercury 5.2 5.0
Nickel 496.0 2000.0
Potassium 50200.0 50000.0
Selenium 104.0 105.25 101.2 50.0 50.50 101.0 ST:4-1-ta
Silver 509.0 500.0 4.,04.-414
Sodium 50700.0 50000.0 t.
Thallium ' 97.2 50.0 19.60 0 0 IIE
Vanacium ! 511.0 2000.0 r t

nr- ' 2100.0. 1 100.0 wt.

Cvanice 9.5.0 15.0

0cntrol Limits:

tt
t t

Mercury 30-120; 3ther matals 90-110: Cyanide 85-115

PART ' ' -
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2A
LNC CCNT2NUING   CN

.ab ':ame: qESTCN LNALvrtr", Contr,ct:CeS(31.6384.4
ex1698

Lab Code: 4ESCA Case No.:91;134,m. SAS No.: , SDG No.:g3iDa°e,
tocoeS ici

:nitial Calibraticn Source: EPA-EMSL

Continuing Calibration Source: SPEX

2oncentration Units: :g/L

!Analyte
Initial Calibration

True Found %R(1)
Continuing

True Found

Aluminum 1980.0 5000.0
Antimony 1010,0 100.0 100.20
Arsenic 47.0 50.0 51.80
Barium 1980.0 10000.0
Beryllium 481.e 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
Coccer 542.0 1000.0
2ron 1990.0 5000.0
Leac 97.3 50.0 50.40
Magnesium 25000.0 99999.0
Manganese 513.0 500.0
Mercury 5.2 5.0
Nickel 496.0 2000.0
Potassium 50200.0 .50000.0
Selenium 104.0, 50.0 48.80
Silver 509.0 500.0
Sodium 50700.0 50000.0
Thallium 97.2 100.10 102.2 50.0 17.'0
Vanadium 511.0 2000.0
"inc 2100.0 1000.2
:Cyanide 25.0 25.0

Cal . tration
%R(1) Found %R(1)

100.3
103.5 49.60 

10C.2 L9.90

97.6 46.40

24.2 48.90

:m

,

..rta

-uri.-

a.

99.8 F

r
-

92.8 LE_
1

ri
I__

97.6 :F

Contro Limits: flercury 90-i20: Other Metals 20-110: Cvanice 85-115
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7A
:NIT:AL =PJD CONTINUING CALIGRATICN  

_a: ,:ame: wEST2N :-.NALY7:2s

Lao Code: WESCA Case No...111(3,4„,
icodgE3

tial Calibration Source: EPA-EMSL

2ontinuing Calibration Source: SPEX

Contract:C5SLERSSS4.H.
reee,

SAS No.: SDG eetner

Concentration Units: ug/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0 97.50 97
Arsenic 47.0 50.0 49.40 98.8 48.70
Barium 1980.0 10000.0
Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
Cooper 542.0 1000.0
Cron 1990.0 5000.0
Leac 97.9 50.0 49.00 05.0

:Mannesi m .1 000 0 99999 0
!Manoarese 51:3.0 500.0
:Mercury 5.2 5 0
'NicKel 496.0 2000.0
!Potassium 50200.0 50000.0
!Selenium 104.0 100.25 96.4 50.0 48.80 97.0 49.10
:Silver 509-.0 500.0
:Sodium 50700.0 50000.0
!Thallium 97.1 50.0
:Vanadium 511.0 2000.0

ne- 2100.0 '000.0
:C-anide 35.0 25.0;

%R(1)14m 

-tar.

105:811a

Cu-, -1 Limits: merc -y 80-120: Other Metais 90-'10; Cyanide 85-115

a.5-5
pox (Al
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J.S. EPA - LP

2A
:NIT:AL AND CCNTINUING CALIERAfluN 7..2LLAp.,ON

Lab Name: WESTON ANALYTICS -0nt,....-.:CO2ISH53Sc4
noefiS

Lab Code: WESCA Case N. Selsg.14.
icebge 

SAS No.: SDG No.:ggda0400c,
C064

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units: ugiL

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) M

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0 100.20 ^0
Arsenic 47.0 50.0 48.10 95.2 48.20 96.6
Barium 1980.0 10000.0
Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500 0
Cobalt 474.0 2000.0
C000er 542.0 1000.0
Iron 1990.0 5000.0
Lead 97.9 50.0 51.30 49.20 98 4 F
Magnesium 25000.0 99999.0
Mancanese 513.0 500.0
Mercury 5.2 5.0
Nickel 496.0 2000.0
Potassium 50200.0 50000.0
Selenium 104.0 50.0 51.80 103.5! 49.50 99.6
Silver 509.0 500.0
Sodium 50700.0 50000.0
Thallium 97.2 50.0

'Vanadium 511.0 : 2000.0
!Zinc 2100.0, ' '000.0
Cyanide 85.0: 25.0

Control Limits: Mercury S0-12C; Other Metals 30-110: Cyanide 85-115

a5-5
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2A
:NI72AL ANC CCNTM=:(0 •_AL-ERAi_CN

_ac Name: wESTCN ANALYT:22,

_ab 20ce: WESCA Case No.:6034$
doe%

:nitial Calibration Source: FPA-RMRL

Continuing Calibration Source: SPEX

Contract:66,2(315323,6m.

SAS No.: SDG Na;;,9301CC

Concentration Units: ug/L

Anaiyte
Initial Calibration

True Found %R(1)

I I

Continuing Calibration 1 I

True Found %R(1) Found %R(1)M

vs
Aluminum 1980.0 5000.0 iftilm=em
Antimony 1010.0 •.010.00 100.0 1 00.0 106.80 106.° 29.10: 49,igf_:
Arsenic 47.0 50.0 4.7.70 95.4
Barium 1980.0 10000.0
Beryllium 481.0 200.0 ipsowimpv: !
Cadmium 489.0 200.0 koompow !
Calcium 49800.0 99999.0 4aw4m444L._!
Chromium 506.0 500.0 iltAmnweler,
Cobalt 474.0 2000.0 t
C000er 542.0 1000.0 PrAwetzrierift.

Iron 1990.0 5000.0
L=a," 97.9 50.0 50.20 100.
maonesium 25000.0 99999 C
Mancanese 513.3 500.0 IA

Mercury 5.2 5.0
Nickel 496.0 2000.0 .74404 MI

Potassium 50200.0 50000.0
Selenium 104.0 107.29 103.2 50.0 51.40 102.8 51.10 10 E.
Silver 509.0 500.0
Sodium .50700.0 50000.0 vs-

Thallium 97.2 50.0
511.0 2000.0

,Iino 3100.0 1000.0 - I et
I I

C'anida 85.0 25.0
I
I

_1711ts: mercury 20-1 20; Other metals 20-10: Cyanide 85-115
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EPA -

2A
:N27:AL 1•NC com-:,tu:nG 2AL22PAT:2!: ER27:CAT:n

_so Name: '.hiESICN NALY-ICS Con- ___.C£3815IS3eg
m

,4
eg

..ao Code: WESCA Case Nc.:E3ell4.4. SAS No.: SDG No.:2g10004.
icse8

- mitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Concentration Units: ug/L

:Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0
Arsenic 47.0 50.0 4.7.80 95.6 46.20
Barium 1980.0 10000.0
Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 2000.0
Cconer 542.0 1000.0
:rcn 1990.0 5000.0
Lead 97.9. 50.0 . 30 107.5 "54.20
Magnesium 25000.0 99999.0
Manganese 513.0 1222
Mercury 5.2 5.0
Nickel 496.0 2000.0
Potassium 50200.0 50000.0
Selenium 104.0 50.0
Silver 509.0 500.0
Socium 50700.0 50000.0
Thallium 97. 50.0
Vanadium  511.0 2000.0: 

2100.0 1000.0
:Cyanide 85.0 75.0

1 Limits:

%R(1)

Mercury 30-120; Other Metals .80-1i0; Cyanide 85-115

tOPM rI (PART
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J.3. EPA -

ols

2A
C,:T.T:AL AND CCNT:::UMG CAL:3RAT:0N Vz

'NESTON ANALYTIC2 • C08131534; g.14.
iocas

:-_ac NESCA Case `Ia.:9264A SAS No.: SDG N(a. .afESCO
rots*

mitial Calibration Source: EPA-PHSL

Continuing Calibration Source: SPEX

Concentration units: gjL

'Analyte
Initial Calibration

True Found %R(1)

Aluminum 1980.0
Antimony 1010.0
Arsenic 47.0
Barium 1980.0
Beryllium 481.0
Cadmium 489.0
Calcium 49800.0
Chromium 506.0
Cobalt 474.0
Cooper 542.0
Cron 1990.0

97.9
Magnesium 251221

'Manganese 513.0
:Mercury 5.2
!Nickel 496.0
'Potassium 50200.0
:Selenium 104.0
!Silver 509.0
!Sodium 50700.0
'Thallium 97.2
!Vanadium 511.0
:inc 2100.0
C-aniae 85 0

t,r1;t 1
t: V -

True Found %R(1) Found Uttln5IM:
Continuing Calibration

- 9000.21

- 50.0 
10000 0

200.0 
200.0 

99999.0 
500.0 
2000.0
1000.0 
5000.0 

50.0 
99999.0 

500.0 
5.0 

2000.0 
50000.0 

50.0 
500.0 

50000.0 
50.0 

2000.0 
1000.0 
25.0

45.70

53.40

mita: merd.',:ry 30-120: Other

91.4

'05.3

45.10'927

51.00 102:OttEL

Metals 90-110; Cyanide 85-115

=nPM 7.` 'mART d - tN
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2A
:NIT:AL AND CCNIMU:NG CAL:SRAT:DN - _A-_:N

_an :ame: WESTON ANALYT:CS ContraCt:c901315-3s,

'_ab Code: WESCA Case No.: ger5g14. SAS No.: SDG No.:
/oae

:nitial Calibration Source: EPA-EMSL

Continuing Calibration Source: SPEX

Z.;10,C0c,
lo 4a-

Concentration ..-g/L

Analyte
Initial Calibration

True Found %R(1)
Continuing Calibration

True Found %R(1) Found %R(1) M

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0
Arsenic 47.0 47.90 101.2 50.0 49.30 99.5 F
Barium 1980.0 10000.0
Beryllium 481.0 200.0
Cadmium 489.0 222.2
Calcium 49800.0 99999.0
Chromium 506.0 500.0
Cobalt 474.0 =2,1
C000er 542.0 1000.0
Iron 1990.0 5000.0
Leao 97.9 50.0 51./0 i el e. I 19.70 99.4
Magnesium 25000.0 99999.0
Manganese 513.0 500.0
Mercury a .7 5.0
Nickel 496.0 2000.0
Potassium 50200.0 50000.0
Selenium 104 0 50.0
Silver 509.0 500.0
Scdium 50700.0 12222..2
Thallium 97.3 50.0

511.0 /000,Vanadium
Zinc 3100.O. . '000.0,
Cvanice 95.0 25.0;

Control _ ruts: Mercury 30-120; Other Metals 90-110: Cyanide 85-115

'oART

0,5
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OLC,

_ao

2NIT01.1 -ND OCNT:Nuo',C

.qESTON ANALYTIC2

'_ao Code: WESCA

2nitial Calibration Source:

Case No.: igelSgA.
q;iee

FPA-FHFL

Continuing Calibration Source: SPEX

Contract:6513/;573E3Kef.
ic16,32

SAS No.: SDG NoC11300Cbc.
704e

Concentration Units:

7.nalyte
Initial Calibration

True Found %R(1)

11

Continuinc Calibration
True Found %R(1) Found NR(1)"M

l

Aluminum 1980.0 5000.0 -tI03!"0,7./trolPe•

1010.0 100.0
Arsenio 47.0 49.70 105.7 50.0 47.10 94.2 48.40ett?9e7sITE_
Barium 1980.0 10000.0 masAmik_
Beryllium 481.0 200.0 Almemmic•
Cadmium 489.0 200.0 44eramlost_
Calcium 49800.0 99999.0
Chromium 506.0 500.0 v7.,Reztz-Trzn
Cobalt 474.0
Coccer 542.0

.2000.0
1000.0

Iron 1990.0 5000.0
Leac 97.B 50.0 50.70 101.2- ' 1 :E_
Magnesium 25000.0 99999.0
Manganese 513.0 500.0
Mercury 5.0 1-mtten
Nickel 496.0 2000.0 kr
Potassium.50200.0 50000.0 t.
Selenium 104.0 50.0

&I

Silver 509.0 500.0 •:•v‘Strifp.
Socium 50700.0 ,50000.0
Thallium 97.2 50.0 I
Vanadium 511.0 2000.0; I-

2100.0. '000.0! t f
1 I

Cianice 85.0; 25.0;
r

I

Odrzr: _ its: mcr.c..:ry 20-1'0: Other Matals ;10- 1 10: Oyanide 85-115

=flp4 TT '04P7 •
pa9 t c13 
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J.S. :FA - :LP

CA
n.17:AL. CONT:NUING

_ac wESTCN ANALYT:C2 Con  C881315.38=8

Lad Cte: WESCA Case No.: eg1.3„. SAS No.: SOG eaiPCO.,

Calibration Source: SPA-EMSL

Continuing Calibraticn Source: SPEX

Conc=ntration ug/L

Initial Calibration
Analyte True Found %R(1)

Continuing Calibration
True Found %R(1) Found %R(1)

Aluminum 1980.0 5000.0
Antimony 1010.0 100.0
Arsenic 47.0 50.0
Barium 1980.0 10000.0 nor
Beryllium 481.0 200.0
Cadmium 489.0 200.0
Calcium 49800.0 99999.0
Chromium 506.0 500.0 et__
Cobalt 474.0 2000.0
Coccer 542.0 1000.0
"--- 1990.0 5000.0
Lead . 97.3 97.00 "7„. 1 50.0 51.20 00.5 50.00 100.0 F

!Macnesium;25000.0 99999.0
.

'Mandanese! 513.0 900.0
!Mercury ' 5.2 5.0
Nickel 496.0 2000.0 Tr- •

rT-••Potassium 50200.0 50000.0
Selenium 104.0 50.0

-

11

Silver 509.0 500.0
Sodium 50700.0 50000.0
Thallium 97.2 50.0 r.t

Vanadium 511.0 2000 0 14:
tT

Ciro 3100.0 1 0,00.0
!Cvanide 25.0 25 rr

I t'
t

:ontrci •_imits: mercury 20-120: Other Metals 0,0-1 CyaniOe 85-115

a5-5
6q(/
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EPA SAMPLE
INORGANIC ANALYSIS DATA SHEET

Lab Name: orA77,11 1.71,4145.  contract: CS'er/ 3 / S13 3' 1  7 30 VI —6

Lab Code: WE,56,1- SG NO. : 75095

Matrix (soil/water): Sistt

Level (low/med):

% Solids:

LovD

a).5'
Concentration Units

Color Before:

Color After:

Comments:

SAS No.: SDG No..eaOR

Lab Sample ID: S8e72)9CA_

Date Received: -7 7fr. 

(ug/L or mg/kg dry weight): N16-11C4

CAS No. Analyta

7429-90-5 Aluminum
7440-36-0 Antimony
7440-38-2 Arsenic
7440-39-3 Barium
7440-41-7 Beryllium
7440-43-9 Cadmium
7440-70-2 Calcium
7440-47-I Chromium
7440-48-4
7440-50-8

Cobalt
Copper

__

7439-89-6 Iron
7439-92-1 Lead
7439-95-4 Magnesium
7439-96-5 Manqanese
7439-97-6 Mercury
7440-02-0 Nickel.
7440-09-7 Potassium
7782-49-2 Selenium
7440-22-4 Silver
7440-23-5 Sodium
7440-28-0 Thallium
7440-62-2 Vanadium
7440-66-6 Zinc

Cyanide

Concentration

I 4.3
3seY

-3 3.

0 ,
Z/. 9

AO

44.4..S"
61. V
t. 2.5

133 ,7217
Silc.;14

Clarity
/.0

Before:

Clarity After:

C M

F

Q

Texture:

Artifacts:

FOR2.1 I -
as 5
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1. DATA QUALITY ASSESSMENT

1.1 INTRODUCTION

OC1 18.

A standardized quality assurance/quality control (QA/QC) program was
followed during the Subsurface Investigation Program conducted for EG&G, Inc. at
the Idaho National Engineering Laboratories (INEL) located near Idaho Falls,
Idaho to ensure that analytical results and the decisions based on these results
were representative of the environmental condition at the sites. The data
validation worksheets are located within the appropriate section. The QC checks
and results are summarized below.

1.1.1 Data Quality Summary

The following sections summarize the data quality objectives (DQ0s) for
precision, accuracy, representativeness, comparability, and completeness (PARCC)
obtained during the Subsurface Investigation Program conducted for EG&G, Inc. at
the INEL.

1.1.1.1 Precision

Precision was defined as the reproducibility, or degree of agreement, among
replicate measurements of the same quantity. The closer the numerical values of
the measurements are to each other, the more precise the measurement. Analytical
precision was expressed as the percentage of the difference between results of
duplicate samples for a given compound or element. Relative percent difference
(RPD) was calculated as:

CI-Cpcloopercent

C +C2Precision=RPD=
2

where:

C1 - Concentration of the compound or element in the sample

C2 - Concentration of the compound or element in the duplicate/replicate.

Precision was determined using matrix spike/matrix spike duplicate (MS/MSD)
analyses conducted on samples collected at the INEL. The laboratory selected 1
sample in 20 and split the sample into 3 aliquots. The first aliquot was
analyzed routinely for the parameters of interest, while the other two aliquots
were spiked with known quantities of the parameters of interest before analysis.
The RPD between the two spike results was calculated and used as an indication
of the precision of the analyses performed.

0,5-6paw/
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Sample collection reproducibility and media variability were measured in

the laboratory by the analysis of field replicates. One sample in 10 similar

matrices was collected, and sample collection reproducibility and media

variability were evaluated based on the RPD values of the two duplicates. No

corrective action was taken based on RPD values. Based on the evaluation of the
MS/MSD results presented on Tables 3-6, 3-7, 3-12, and 3-13, the overall
laboratory precision is acceptable.

1.1.1.2 Accuracy

Accuracy was defined as the degree of difference between measured or

calculated values and the true value. The closer the numerical value of the

measurement approaches the true value, or actual concentration, the more accurate

the measurement. Analytical accuracy is expressed as the percent recovery of a
compound or element that has been added to the environmental sample at a known
concentration before analysis. The following equation was used to calculate
percent recovery:

A -Aax100percent
Accuracy=Percentrecovery= 

Ar

where:

Ar = Total compound or element concentration detected in the spiked

sample

Concentration of the compound or element detected in the unspiked

sample

Af = Concentration of the compound or element added to the sample.

Laboratory accuracy also was assessed by evaluating method blank surrogate

recovery, initial and continuing calibration, and MS/MSD results calculated from

all analyses. Based on the evaluation of the laboratory QC blank, surrogate

recovery, MS/MSD, and initial and continuing calibration results summarized in
Section 3, the overall laboratory accuracy is acceptable.

Trip blanks and field blanks were prepared to ensure that all samples

represented the particular site from which they were collected and to assess any

cross-contamination that may have occurred. Based on an evaluation of the

compounds detected in the field QC blanks, the overall field accuracy is

acceptable.

1.1.1.3 Representativeness

Representativeness was defined as the degree to which the data accurately and

precisely represent a characteristic of a population, parameter variations at a

0,5-6
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sampling location, a process condition, or an environmental condition. Sdmple
representativeness was ensured during the Subsurface Investigation Program by
collecting sufficient samples of a population medium, properly distributed with
respect to location and time. Representativeness was assessed by evaluating the
concentrations of interferents detected in the field and laboratory QC blanks,
since replicate samples were not collected. The reproducibility of a
representative set of samples reflects the degree of heterogeneity of the sampled
medium, as well as the effectiveness of the sampling techniques. Based on the
evaluation of the factors described above and summarized in Section 3, the
samples collected during the Subsurface Investigation Program are considered to
be representative of the environmental condition at the INEL.

1.1.1.4 Comparability

Comparability is a qualitative parameter expressing the confidence with
which one data set can be compared to another and is limited to the other PARCC
parameters, because only when precision and accuracy are known can one data set
be compared to another. To optimize comparability, only the specific methods and
protocols that were specified in the Subsurface Investigation Program QAPjP were
used to collect and analyze samples during the Subsurface Investigation Program
at the INEL. By using consistent sampling and analysis procedures, all data sets
were comparable within the sites at the INEL, between sites at the installation,
or among U.S. Department of Energy (DOE) facilities nationwide, to ensure that
remedial action decisions and priorities were based on a consistent data base.
Comparability also was ensured by the analysis of U.S. Environmental Protection
Agency (EPA) reference materials, establishing that the analytical procedures
used were generating valid data. Based on the precision and accuracy assessment
presented above, the data collected during the Subsurface Investigation Program
are generally considered to be comparable with the data collected during previous
investigations.

1.1.1.5 Completeness

Completeness was defined as the percentage of valid data obtained from a
measurement system. For data to be considered valid, they must have met all
acceptance criteria, including accuracy and precision, as well as any other
criteria specified by the analytical methods used. Based on the evaluation of
the field and laboratory QC results presented in Sections 2 and 3, these data
were considered equal to 79 percent and as such, were used as the basis of all
recommendations presented in this report.

Project completeness was defined as the percentage of data used to prepare
a baseline risk assessment and upon which recommendations for site remediation
are based. For analytical data to be considered usable for risk assessment and
remediation recommendations, they must be satisfactorily validated. Values and
concentrations reported for all analyses conducted that are labeled with the
laboratory or validation qualifier "R" (i.e. , unusable) were not used in the risk
estimates or for remediation recommendations. Based on an evaluation of the
field and laboratory results, no data were determined to be unusable.

a5-6
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2. FIELD QUALITY CONTROL ASSESSMENT

Five trip blanks and two equipment blanks were collected and analvzEd for
the same compounds and using the same laboratory techniques as those used for the
nine environmental samples. The analytical results obtained from the field QC
blanks are used to assess the efficiency and effectiveness of the sample
collection, handling, and equipment decontamination procedures used in the field.
Table 2-1 contains a cross-reference of environmental samples to the associated

field QC blank sample.

2.1 TRIP BLANKS

Trip blanks were prepared by the Roy F. Weston (Weston) Laboratory located
in Stockton, California. These blanks were prepared with laboratory-grade water,
sent to the INEL, stored with the unused sample bottles, and returned to the
Laboratory with each cooler containing the environmental samples to be analyzed
for volatile organic compounds (VOCs) using the EPA Contract Laboratory Program
(CLP) February 1988 Statement Of Work (SOW). Five trip blanks were collected
during the sample collection event (i.e., 881DOOTBA, 8801D22TBA, 8801D221BB, TRIP
BLANK, and 8802D0TB) and were analyzed for VOCs using the February 1988 SOW.
Table 2-2 presents the results of the trip blank samples collected during the
Subsurface Investigation Program.

Volatile Organic Compound Analysis (SOW 2/88)--Methylene chloride was
detected in samples 8801D22TBA and 8801D22TBB associated with the soil samples
collected during the sample collection event at concentrations of 6 pg/L and
12 pg/L, respectively. No other VOCs were detected in these trip blanks. Since

methylene chloride was detected in the associated method blank in both cases, the
presence of this VOC is not considered to be significant or representative of the
environmental condition at the INEL.

2.2 EQUIPMENT BLANKS

Equipment blanks were collected to provide baseline analytical data for the
water used for equipment decontamination and in the steamcleaner equipment.

Equipment blanks were collected by randomly selecting sample containers from the
supply, filling them with the appropriate water source, and then preserving and
analyzing these blanks for the same compounds and using the same laboratory
methods as those used for the associated environmental samples. Although there
were only two equipment blank samples, sample 881DOOEB is actually a composite
of samples 881DOOEBA, 881DOOEBB, and 881DOOEBC which were tested for VOCs;
Pesticides/polychlorinated biphenyls (PCBs), hydrocarbons, and semivolatile
organic compounds (SVOCs); and metals, respectively. Table 2-3 presents the
analytical results of the equipment blanks collected at the INEL.

Volatile Organic Compound Analysis--Two equipment blanks (i.e., 881DOOEB(A)
and 8802D0EB) were collected during the sample collection event and analyzed for
VOCs using the February 1988 SOW. No VOCs were detected in 8802D0EB. Acetone
was detected in 881DOOEB(A) at 13 pg/L. This result had no adverse effects on
the environmental samples, since no relationship between this sample and any
environmental sample could be established from the chain-of-custody forms.

C1L-6
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TA8LE 2-1. FIELD QC TO ENVIRONMENTAL SAMPLE CROSS-REFERENCE

SAIC Laboratory Associated Associated
Sample Sample Trip Equipment
ID ID Blank Blank

WATER SAMPLES
881DOOEBA 8806509-01 881DOOTBA NA
881DOOEBB 880609-02 881DOOTBA NA
881DOOEBC 8806-009-003 881DOOTBA NA
SBLK LAB BLANK 6/17 NA NA
881DOOTBA 8806509-07 NA 881DOOEB
VBLK WATER BLANK 6/07 NA NA
8801D22TBA 8806S79-02 NA *Not Avail.
8801D22TBB 8806S79-03 NA *Not Avail.
VBLK WATER BLANK 7/06 NA NA
VBLK WATER BLANK 7/07 NA NA
VBLK WATER BLANK 8/06 NA NA
VBLK WATER BLANK 8/09 NA NA
TRIP BLANK 8807S099-003V NA *Not Avail.

++8802DOEB 8808S016-001V 8802D0TB NA
8809-738-003 8802DOTB NA

SBLKO1 WATER-BLANK 8/29 NA NA
8802D0T8 8808S016-002V NA 8802DOEB
VBLK WATER BLANK 8/11 NA NA
LAB BLANK BLANK (177) NA NA
PBLK PBLK 880606 NA NA
PBLK PBLK 880702 NA NA
PBLK PBLK 880729 NA NA
PBLK PBLK 880808 NA NA

SOIL SAMPLES
8801D22A 8806S79-01 8801D22TB *Not Avail.
8801D228 8806579-01 8801D22T8 *Not Avail.
8801D48A 8807S099-001V Trip Blank 8802DOE8
8801D48B 8807099-001M Trip Blank 8802D0EB

++8801048C 8809-738-001 Trip Blank 8802DOEB
88075099 001X Trip Blank 8802D0EB

8801D49A 8807S099-002V Trip Blank 8802DOEB
8801D49B 88075099-002M Trip Blank 8802DOEB

++8801D49C 88073099-01 Trip Blank 8802DOEB
8809-738-002 Trip Blank 8802DOEB
88075099 002X Trip Blank 8802DOEB

8801D49CRE 8807S099-02RE Trip Blank 8802DOEB
88065015-003 8807-006-001 *Not Avail. *Not Avail.
88065015-006 8807-006-002 *Not Avail. *Not Avail.
88065015-011 8807-006-003 *Not Avail. *Not AvaiL.
88065015-013 8807-006-004 *Not Avail. *Not Avail.
88065015-015 8807-006-005 *Not Avail. *Not Avail.
88065079-001X 8807-006-006 *Not Avail. *Not Avail.
SBLKO1 SOIL-BLANK 8/24 NA NA
SBLKO2 BLANK-SOIL 9/01 NA NA
LAB BLANK BLANK (777) NA NA
LAB BLANK BLANK (176) NA NA

NA - Not Applicable
*Not Avail. - Information was not available
++ - These samples were given different Laboratory Sample ID

numbers for different analysis types (VOCs, SVOCs, etc.)

Note: Sample 881DOOEB is actually a composite of samples
881DOOEBA, 881DOOEBB, and 881DOOEBC.
Sample 8801D22TB is actually a composite of samples
8801D22TBA and 8801D2210.

Note: There were no Field Blank samples taken for this project.
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TA8LE 2-2. TRIP 8LANK SUMMARY FOR IDAHO NATIONAL ENGINEERING LABORATORY

Lower
Parameter Units Limit of 881DOOTBA 8801D22TBA 8801D22TBB

Detection
Collection Date 6/03/88 6/27/88 6/27/88

TRIP 8802D0TB
BLANK

7/25/88 8/05/88

VOLATILE COMPOUNDS
Methylene Chloride AWL 5 ND 6 B 12 B ND ND

ND - Not Detected
Data Qualifiers:

B - analyte found in associated laboratory blank (VBLK 7/06) as well as in environmental sample



TABLE 2-3. EQUIPMENT BLANK SUMMARY FOR IDAHO NATIONAL
ENGINEERING LABORATORY

Lower
Parameter Units Limit of 881DOOEB 8802D0EB

Detection
Collection Date 6/03/88 8/05/88

METALS
Lead Ag/L 1.0 10.6 F 29.8 F
Mercury Ag/L 0.2 0.40 ND
Zinc Ag/L 15.3 156 P ND

VOLATILE COMPOUNDS
Acetone ugh 10 13 ND

ND - Not Detected
Data Qualifiers:

F - analysis performed with Furnace AA
P - analysis performed with ICP

Note: Sample 881DOOEB is actually a composite of samples
881DOOEBA, 881DOOEBB, and 881DOOEBC which were tested for
VOAs, Pesticides/PCBs and SVOAs, and METALS respectively.
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Semivolatile Organic Compound Analysis--Two equipment blanks (i e.,

881DOOEB(B) and 8802D0EB) were collected during the sample collection event aLd
were analyzed for SVOCs using EPA Method 3510/8270. No SVOCs were detected in
either sample and, therefore, had no effect on any of the environmental samples.

Dioxin/Furan Analysis--Of the two equipment blanks collected for the
sampling event at the INEL, only one (8802D0EB) was analyzed for Dioxins/Furans.
This was performed using EPA Method 8280. No compounds were detected for either
TCDD or TCDF analysis.

Pesticides/PCB Analysis--Two equipment blank samples (i.e., 881DOOEB(B) and
8802D0EB) were collected during the collection event at the INEL and weie
analyzed for Pesticides/PCBs using EPA Method 3550/8080. No Pesticides/PCBs were
detected in either 881DOOEB(B) or 8802D0EB and, therefore, had no effect on the
environmental samples.

Inorganic Compound Analysis--Two equipment blanks (i.e., 881DOOEB(C) and
8802D0EB) were collected during the sample collection event and were analyzed for
Inorganics using the July 1988 SOW. In sample 881DOOEB(C), lead, mercury, and
zinc were detected in concentrations of 10.6, 0.40, and 156 pg/L, respectively.
Lead was also detected in sample 8802D0EB at a concentration of 29.8 pg/L.
However, since trace heavy metals are relatively nonvolatile, the concentrations
detected were contributed solely by the water. Also, at least several orders of
magnitude exist between the lowest metal concentration detected in the soil
samples and the highest concentration of the same metal detected in the
associated equipment blank. Finally, the concentration of metals detected in
water samples is measured in mass per volume ratios (mg/L) and that in soils is
measured in mass per mass (mg/kg). Therefore, the compounds detected in the
equipment blanks should have no effect on the environmental samples.

a5-4
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3. LABORATORY QUALITY CONTROL ASSESSMENT
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A11 soil samples and field QC blanks collected at the INEL were analyzed
using the February 1988 SOW for organic analyses using gas chromatography/mass
spectrometry (GC/MS) and GC, the July 1988 CLP SOW for inorganic analyses, EPA
solid waste test methods, and EPA general chemical methodology from the following
references:

• Statement Of Work
Concentrations, EPA

• Statement Of Work
Concentrations, EPA

For Organic Analysis, Multi-Media, Mult_I-
Contract Laboratory Program, February 1988

For Inorganic Analysis, Multi-Media, Multi-
Contract Laboratory Program, July 1988

• Test Methods For Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, September 1986, with 1989 revisions

• Methods For Chemical Analyses Of Water And Wastes, EPA 600/4-79-020,
EPA 1983, with revisions.

3.1 ORGANIC ANALYSES

Nine soil samples were submitted to the Weston Laboratory for VOC, SVOG,
and pesticide/PCB analyses using the February 1988 CLP SOW and TCDD/TCDF analyses
using EPA Method 8280. A data quality assessment is presented in the following
subsections.

3.1.1 Volatile Organic Compound Analysis (February 1988 SOW) 

Three soil samples and seven QC blanks (i.e., five trip blanks and two

equipment blanks) were collected and analyzed using the February 1988 SOW. Data

quality will be evaluated using the guidelines and control limits specified for
holding times, tuning and mass calibration results, initial and continuing

calibration verification, method blank spikes, method blanks, surrogate

recoveries, internal standard areas, and MS/MSDs. Tables 3-1, 3-2, and 3-3

present the VOC validation worksheets.

Holding Times--Holding times were defined as the maximum amount of time

allowed to elapse between the date and time of sample collection and the date and
time of sample analysis. The Weston Laboratory was required by the SOW prepared

for the Subsurface Investigation Program to meet holding times of 7 days for

unpreserved water samples; 14 days for preserved (i.e., sufficient hydrochloric

acid to lower the pH to 2) water samples; and 14 days for soil samples collected

for VOC analysis. Analysis of samples that have exceeded the method-recommended

holdtimes may result in the following: 1) undetected concentrations of compounds
that would have been detected ordinarily due to chemical transformation, compound
volatilization, or biodegradation; 2) reported concentrations lower than that

originally present due to the factor previously stated; or 3) reported
concentrations greater than those originally present in the sample due to

external contamination of water samples or changes in soil moisture content.
Based on an evaluation of all environmental samples and field QC blanks analyzed
for VOCs using the February 1988 SOW, all holding time criteria were met.



TABLE 3-1. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS

Laboratory
SAIC Sample Identification
Number Number

Collection
Date

Analysis
Date

Volatile
Surrogate
Recovery

VoLatile Volatile
MS/MSD Blank
Analyses Analyses

Volatile
Tuning/Mass
Calibration

Initial
Calibration
Check

WATERS
881DOOEBA 8806509-01 6/03/E8 6/07/88 All OK ALL NONE DETECTED ALL BFB 5/27/88 (CASE # EG G09)

WITHIN TIC TOTAL=0 CRITERIA DAILY TUNE IN CONTROL:
881DOOEBA MS 8806S09-01MS 6/03/88 6/07/88 LIMITS WITHIN ALL SPCC RRF > 0.300

EXCEPT CONTROL TBME > 0.250
881DOOEBA MSD 8806509-01MSD 6/03/88 6/07/88 TOLUENE LIMITS CCC %RSD < 30%

RPD=14% RRF: MEK < 0.3; VA < 0.3;
881DOOTBA 8806S09-07 6/03/88 6/07/88 DCPEc12 < 0.3; HX02 < 0.3

%RSD: MEK > 30%; HX02 > 30%
VBLK WATER BLANK 6/07 NA 6/07/88 ALL REMAINING TCLs AND

SURROGATE COMPOUNDS WITHIN
CONTROL LIMITS

WATERS
8801D22TBA 8806S79-02 6/27/88 7/06/88 All OK ALL MTLNCL=44(g/L ALL BFB 7/06/88 (CASE # EG G79)

WITHIN ALL OTHERS=ND CRITERIA DAILY TUNE IN CONTROL:
VBLK WATER BLANK 7/06 NA 7/06/88 LIMITS WITHIN ALL SPCC RRF > 0.300

CONTROL TBME > 0.250
8801D22TBB 8806S79-03 6/27/88 7/06/88 LIMITS CCC %RSD < 30%

RRF: MEK < 0.3; DCPEc12 < 0.3
8801D22TBB MS 8806579-03MS 6/27/E8 7/06/88 %RSD: ACE > 30%; MEK > 30%

ALL REMAINING TCLs AND
SURROGATE COMPOUNDS WITHIN

8801022T88 MSD 8806S79-03MSD 6/27/88 7/06/88 CONTROL LIMITS

SOILS
VBLK WATER BLANK 7/07

METHANOL BLANK *Not Avail.

8801D22A 8806579-01

NA 7/07/88 All OK

•Not Avail. •Not Avail.

6/27/88 7/07/88

NONE DETECTED
TIC TOTAL=0

ALL BFB
CRITERIA
WITHIN
CONTROL
LIMITS



TABLE 3-1. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Continuing
Calibration
Check

Volatile
Internal
Standard

Trip
Blank
Analysis

Equipment
Blank
Analysis

WATERS
881DOOEBA

881DOOEBA MS

881DOOEBA MSD

881DOOTBA

VBLK

WATERS
8801D22TBA

VBLK

8801D22TBB

8801D22TBB MS

88011)22TBB MSD

SOILS
VBLK

8806509-01

8806S09-01MS

8806S09-01MSD

8806S09-07

WATER BLANK 6/07

8806S79-02

WATER BLANK 7/06

8806S79-03

8806S79-03MS

8806S79-03MSD

6/07/88 (CASE # EG G09)
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.300

TBME > 0.250
CCC XD < 25%

RRF50: MEK < 0.3; VA < 0.3;
DCPEc12 < 0.3; TCA112 < 0.3;
4ME2PENT < 0.3; HX02 <0.3

%D: CDS > 25%; DCA12 > 25%;
MEK > 25%; TCA > 25%;
VA > 25%; TCE > 25%;
DBCME > 25%; TCA112 > 25%;
82 > 25%; 4ME2PENT > 25%;
HX02 > 25%; PCE > 25%;
DCE > 25%

ALL REMAINING TCLs AND SURROGATE
COMPOUNDS WITHIN CONTROL LIMITS

7/06/88 (CASE # EG G79)
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.300

TBME > 0.250
CCC %ID < 25%

RRF50: MEK < 0.3; DCPEc12 < 0.3;
TCA112 < 0.3; HX02 < 0.3;

%D: VA > 25%
ALL REMAINING TCLs AND SURROGATE

COMPOUNDS WITHIN CONTROL LIMITS

7/07/88 (CASE # EG G79)
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.300

TBME > 0.250
CCC %81 < 25%

RRF50: MEK < 0.3; VA < 0.3;
DCPEc12 < 0.3; TCA112 < 0.3;
NX02 < 0.3

%D: VA > 25%; 4ME2PENT > 25%;
HX02 > 25%

ALL REMAINING TCLs AND SURROGATE
COMPOUNDS WITHIN CONTROL LIMITS

ALL AREAS WERE WITHIN
CONTROL LIMITS
(RETENTION TIMES
WERE NOT TESTED)

ALL AREAS WERE WITHIN
CONTROL LIMITS
(RETENTION TIMES
WERE NOT TESTED)

881DOOTBA

881DOOTBA

881DOOTBA

NA

NA

NA

NA 881DOOEBA

NA NA

NA *Not Avail.

NA NA

NA *Not Avail.

NA *Not Avail.

NA *Not Avail.

WATER BLANK 7/07 ALL AREAS WERE WITHIN NA NA
CONTROL LIMITS

METHANOL BLANK *Not Avail. (RETENTION TIMES *Not Avail. *Not Avail.
WERE NOT TESTED)

8801D22A 8806S79-01 8801022115 *Not Avait.
••••••1
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TABLE 3-1. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Significant
Sample
Results

Tentatively
Identified
Compounds

WATERS
881DOOEBA

881DOOEBA MS

881DOOEBA MSD

881DOOTBA

VBLK

WATERS
8801D22TBA

VBLK

8801022TH

8801D22TBB MS

8806S09-01

8806509-01MS

8806509-01MSD

8806S09-07

WATER BLANK 6/07

8806579-02

WATER BLANK 7/06

8806S79-03

8806579-03MS

8801D22TBB MSD 8806579-03MSD

SOILS
VBLK WATER BLANK 7/07

METHANOL BLANK *Not Avail.

8801022A 8806S79-01

ACE=13 gg/L

Not Applicable

Not Applicable

None Detected

None Detected

MTLNCL=6B gg/L

MTLNCL=4J gg/L

MTLNCL=12B gg/L

Not Applicable

Not Applicable

None Detected

Not Analyzed

MTLNCL.42/ACE=11/TCLME=120/TCA=3.1/
CTCL=78/TCE=81/PCE=4J gg/Kg

1995 (3)

Not Analyzed

Not Analyzed

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

Not Analyzed

Not Analyzed

0 (0)

Not Analyzed

0 (0)
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TABLE 3-2. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS

SAIC Sample
Number

Laboratory
Identification
Number

Collection
Date

Analysis
Date

Volatile
Surrogate
Recovery

Volatile
MS/MSD

Analyses

Volatile
Blank
Analyses

Volatile
Tuning/Mass
Calibration

Initial
Calibration
Check

WATERS
8802DOEB 8808S016-001V 8/05/88 8/11/88 Alt OK ALL ACE=5Jgg/L ALL BFB 8/05/88 (CASE # 85016)

WITHIN ALL OTHERS=O CRITERIA DAILY TUNE IN CONTROL:
8802DOEB MS 88085016-1MS 8/05/88 8/11/88 LIMITS WITHIN ALL SPCC RRF > 0.300

CONTROL TBME > 0.250
8802DOEB MSD :88085016-1M5D 8/05/88 8/11/88 LIMITS CCC %RSD < 30%

RRF: DCE12 < 0.3; MEK < 0.3;
8802D0T8 8808S016-002V 8/05/88 8/11/88 DCPEc12 < 0.3; DCP13t < 0.3

ALL REMAINING TCLs AND
8802DOSB 8808S016-003V 8/05/88 8/11/88 SURROGATE COMPOUNDS WITHIN

CONTROL LIMITS
VBLK WATER BLANK 8/11 NA 8/11/88

SOILS
VBLK WATER BLANK 8/06 NA 8/06/88 All OK ACE=5Jg9/L ALL BFB 8/05/88 (CASE # 7S099)

ALL OTHERS=0 CRITERIA DAILY TUNE IN CONTROL:
8801D48A 88075099-001V 7/25/88 8/06/88 WITHIN ALL SPCC RRF > 0.300

CONTROL TBME > 0.250
8801D49A 88075099-002V 7/25/88 8/06/88 LIMITS CCC %RSD < 30%

RRF: DCE12 < 0.3; MEK < 0.3;
DCPEc12 < 0.3; DCP13t < 0.3

ALL REMAINING TCLs AND
SURROGATE COMPOUNDS WITHIN
CONTROL LIMITS



TABLE 3-2. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS (Continued)

Laboratory Continuing Volatile Trip Equipment
SAIC Sample Identification Calibration Internal Blank Blank
Number Number Check Standard Analysis Analysis

WATERS
8802D0E8 8808S016-001V 8/11/88 (CASE # 85016) ALL AREAS WERE WITHIN 8802D0TB NA

DAILY TUNE IN CONTROL: CONTROL LIMITS
8802D0EB MS 8808S016-1MS ALL SPCC RRF50 > 0.300 (RETENTION TIMES 8802D0TB NA

TBME > 0.250 WERE NOT TESTED)
880200E8 MSD 88085016-1MSD CCC XD < 25% 8802D0TB NA

RRF50: MEK < 0.3; I0(02 < 0.3
8802DOTB 8808S016-002V %D: ACE > 25%; DCE12 > 25%; NA 8802DOEB

MEK > 25%; VA > 25%;
8802DOSB 88085016-003V DBCME > 25%; 4ME2PENT > 25%; 8802DOTB 8802D0EB

HX02 > 25%
VBLK WATER BLANK 8/11 ALL REMAINING TCLs AND SURROGATE NA NA

COMPOUNDS WITHIN CONTROL LIMITS

SOILS
VBLK WATER BLANK 8/06 8/06/88 (CASE # 7S099) ALL AREAS WERE WITHIN NA NA

DAILY TUNE IN CONTROL: CONTROL LIMITS
8801D48A 8807S099-0019 ALL SPCC RRF50 > 0.300 (RETENTION TIMES Trip Blank 8802DOEB

TBME > 0.250 WERE NOT TESTED)
8801D49A 88075099-002V CCC %D < 25% Trip Blank 8802DOEB

RRF50: MEK < 0.3
%D: DCE12 > 25%; VA > 25%;

HX02 > 25%
ALL REMAINING TCLs AND SURROGATE

COMPOUNDS WITHIN CONTROL LIMITS

8/09/88 (CASE # 7S099)
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.300

TBME > 0.250
CCC XD < 25%

RRF50: MEK < 0.3; VA < 0.3;
TCA112 < 0.3; 4ME2PENT < 0.3;
HX02 < 0.3

%D: ACE > 25%; DCE12 > 25%;
MEK > 25%; VA > 25%;
DBCME > 25%; TCA112 > 25%;
4ME2PENT > 25%; HX02 > 25%

ALL REMAINING TCLs AND SURROGATE
COMPOUNDS WITHIN CONTROL LIMITS



TABLE 3-2. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Significant
Sample
Results

Tentatively
Identified
Compounds

WATERS
8802D0EB 8808S016-001V MTLNCL=4J/ACE=8BJ mg/L 0 (0)

8802D0EB MS 8808S016-1MS Not Applicable Not Analyzed

8802D0EB MSD 8808S016-1MSD Not Applicable Not Analyzed

8802DOTB 88085016-002V MTLNCL=2J/ACE=8BJ µg/L 0 (0)

8802D0SB 8808S016-003V Not Applicable 0 (0)

VBLK WATER BLANK 8/11 ACE=5J mg/L 0 (0)

SOILS
VBLK WATER BLANK 8/06 ACE=5J mg/L 0 (0)

8801D48A 88075099-001V MTLNCL=4J/ACE=14B mg/Kg 6.2 (1)

8801D49A 8807S099-002V MTLNCL=2J/ACE=9BJ/TCLME=8/CTCL=3J/ 0 (0)
TCE=49/PCE=3J mg/Kg



TABLE 3-3. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS

Laboratory Collection Analysis Volatile Volatile Volatile Volatile Initial
SAIC Sample Identification Date Date Surrogate MS/MSD Blank Tuning/Mass Calibration
Number Number Recovery Analyses Analyses Calibration Check

SOILS
VBLK WATER BLANK 8/09 NA 8/09/88 All OK ALL CLME=1Jgg/L ALL BFB

WITHIN MTLNCL=3Jgg/L CRITERIA
8801D48A MS 8807S099-001V MS 7/25/88 8/09/88 LIMITS ACE=19gg/L WITHIN

ALL OTHERS=O CONTROL
8801D48A MSD 8807S099-001V MSD 7/25/88 8/09/88 LIMITS

TRIP BLANK 8807S099-003V 7/25/88 8/09/88



TABLE 3-3. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS (Continued)

Laboratory Continuing Volatile Trip Equipment
SAIC Sample Identification Calibration Internal Blank Blank
Number Number Check Standard Analysis Analysis

SOILS
VBLK WATER BLANK 8/09 ALL AREAS WERE WITHIN NA NA

CONTROL LIMITS
8801D48A MS 8807S099-001V MS (RETENTION TIMES Trip Blank 8802D0EB

WERE NOT TESTED)
8801D48A MSD 88075099-001V MSD Trip Blank 8802D0EB

TRIP BLANK 8807S099-003V NA *Not Avail.



TABLE 3-3. DATA VALIDATION TABLES: VOLATILE ORGANIC COMPOUNDS (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Significant
Sample
Results

Tentatively
Identified
Compounds

SOILS
VBLK

8801D48A MS

8801D48A MSD

TRIP BLANK

WATER BLANK 8/09

8807S099-001V MS

8807S099-001V MSD

88075099-003V

CLME=1J/MTLNCL=3J/ACE=19 gg/L

Not Applicable

Not Applicable

MTLNCL=1BJ/ACE=8BJ gg/L

0 (0)

Not Analyzed

Not Analyzed

6 (1)



FOOTNOTES TO TABLES 3-1, 3-2, AND 3-3

Note: Sample 8801D22TB is actually a composite of samples 8801D22TBA and
8801D22TB8.

Note: There were no Field Blank samples taken for this project.

NA - Not Applicable
*Not Avail. - Information was not available
Control Limits for Water VOA Surrogate Recoveries

c18-Toluene: 88-110
Bromofluorobenzene: 86-115
d4-1,2-Dichloroethane: 76-114

Control Limits for Soil VOA Surrogate Recoveries
d8-Toluene: 81-117
Bromofluorobenzene: 74-121
d4-1,2-Dichloroethane: 70-121

Control Limits for Water VOA MS/MSD Percent Recoveries
1,1-Dichloroethene: 61-145, %RPD= 14
Trichloroethene: 71-120, =PD.= 14
Benzene: 76-127, XRPD= 11
Toluene: 76-125, %AM= 13
Chlorobenzene: 75-130, %RPD= 13

Control Limits for Soil VOA MS/MSD Percent Recoveries
1,1-Dichloroethene: 59-172, %RPD= 22
Trichloroethene: 62-137, UPD= 24
Benzene: 66-142, %RPD= 21
Toluene: 59-139, %RPD= 21
Chlorobenzene: 60-133, %RPD= 21

Tuning and mass calibration performed with bromofluorobenzene (BFB).
System Performance Check Compounds (SPCCs):

Chloromethane (CLME), 1,1-Dichloroethane (DCA11), Bromoform (TBME),
1,1,2,2-Tetrachloroethane (PCA), and Chlorobenzene (CLBZ).

Calibration Check Compounds (CCCs):
Vinyl Chloride (VC), 1,1-Dichloroethene (DCE11), Chloroform (TCLME),
1,2-Dichloropropane (DCPA12), Toluene (BZME), and Ethylbenzene (EBZ).

Volatile Internal Standard Area Summary Compounds:
Bromochloromethane (BCM)
1,4-Difluorobenzene (DFB)
Chlorobenzene (CBZ)

Significant sample result data qualifiers:
B - analyte found in associated laboratory blank as well as in

environmental sample
J - analyte present between lower detection limit of instrument and

lower quantitation Limit

/5-6
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( C.

Tuning and Mass Calibration Results--The first step in the calibration of
the GC/MS system is the demonstration of satisfactory ionization and
fragmentation of standard mass spectral tuning compounds. This was accomplished,
in addition to a sensitivity check, using 4-bromofluorobenzene (4-BFB) injected
at a concentration near the instrument detection limit for the February 1988 SOW
protocol. This standard was analyzed every 12 hours to ensure that the GC/MS was
tuned correctly. Tuning and mass calibration requirements used to evaluate the
acceptable instrument operation are described in the February 1988 SOW. Based
on an evaluation of the ionization and fragmentation criteria, in addition to the
instrument tune frequency, all 4-BFB tuning and mass calibration criteria
requirements were met.

Initial Calibration Results--Calibration of the GC/MS was established and
validated by injecting EPA-traceable standards at five concentrations spanning
the expected sample concentration range. Following the initial calibration,
system performance check compounds (SPCCs) and calibration check compounds (CCCs)
were evaluated to verify the validity of the initial calibration. Calibration
criteria requirements (i.e., relative response factors [RRFs] for SPCCs and
relative standard deviation [RSD] for CCCs) for VOC analyses were described in
the February 1988 SOW. Based on an evaluation of the initial calibrations
conducted for VOC analyses, all SPCC and CCC criteria requirements were met.

Continuing Calibration Results- -A continuing calibration verification (CCV)
standard was analyzed daily and every 12 hours. Following the standard analysis,
SPCCs and CCCs were evaluated to verify that the current calibration remained
acceptable. RRF and percent difference requirements used to evaluate the
calibration acceptability are described in the February 1988 SOW. Based on an
evaluation of the continuing calibrations conducted for VOC analyses, all SPCC
and CCC criteria requirements were met.

Internal Standard Summaries--Three internal standards (i.e.,
bromochloromethane, 1,4-difluorobenzene, and chlorobenzene-d5) were added to each
sample immediately before analysis as indicators of instrumental operating
variations. The concentration of VOCs detected were calculated with reference
to the RF of the internal standard for each sample. Internal standard area
requirements were described in the February 1988 SOW. Based on an evaluation of
all analyses, all internal standard areas were within acceptable limits.

Surrogate Recoveries--Three radio-labeled compounds (i.e., toluene-d8,
4-BFB, and 1,2-dichloroethane-d4) were added to each sample immediately before
analysis. The control limits for surrogate recoveries in soil and water samples
were described in the February 1988 SOW. A11 surrogate recoveries were within
the control limits. Tables 3-4 and 3-5 summarize the surrogate recovery results
for water and soil samples, respectively.

Method Blank Results--One method blank analysis was conducted with each
batch of environmental samples analyzed for VOCs. Each method blank was
evaluated for interferents that might potentially interfere with accurate
quantitation of a target compound. According to CLP method blank criteria, a
laboratory blank may not contain methylene chloride, 2-butanone, toluene, or
acetone in concentrations 10 times greater than the contract required
quantitation limit (CRQL) or any other target compound in concentrations greater
than the CRQL. Based on an evaluation of all method blanks analyzed for VOCs
using the February 1988 SOW, the only interferents detected were methylene

5-6)
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TABLE 3-4. LABORATORY QUALITY CONTROL SUMMARY: SURROGATE
RECOVERY-VOLATILE ORGANIC COMPOUNDS (WATER SAMPLES) AT IDAHO NATIONAL

ENGINEERING LABORATORIES, IDAHO FALLS, IDAHO

Total Percent
Number Recovery

Parameter Analyses Ranges

Percent
Recovery
Control No.Accept
Limits Analyses*

No.Unaccept
Analyses*

VOCs
Toluene-d8 21 93-100 (88-110) 21 0
Bromofluorobenzene 21 92-109 (86-115) 21 0
1,2-Dichloroethane 21 90-105 (76-114) 21 0

* - Acceptable and unacceptable are based on control limits only.
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MAR
TABLE 3-5. LABORATORY QUALITY CONTROL SUMMARY: SURROGATE

RECOVERY-VOLATILE ORGANIC COMPOUNDS (SOIL SAMPLES) AT IDAHO NATIONAL
ENGINEERING LABORATORIES, IDAHO FALLS, IDAHO

Total Percent
Number Recovery

Parameter Analyses Ranges

Percent
Recovery
Control No.Accept No.Unaccept
Limits Analyses* Analyses*

VOCs
Toluene-d8 5 101-111 (81-117) 5 0
Bromofluorobenzene 5 86-100 (74-121) 5 0
1,2-Dichloroethene 5 91-100 (70-121) 5 0

* - Acceptable and unacceptable are based on control limits only.

05-6
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chloride (4J) in VBLK 7/06; acetone (5J) in VBLK 8/11 and VBLK 8/06; and
chloromethane (1J), methylene chloride (3J), and acetone (19) in VBLK 8/09.

Matrix Spike/Matrix Spike Duplicate Results--MS/MSD analyses were conducted
to assess the accuracy and precision of the laboratory and to evaluate the matrix
effect of the sample upon the analytical methodology based upon the percent
recovery of each compound. Accuracy was expressed as the percent recovery of the
spike compounds. Precision was expressed as the RPD of the concentrations of the
spike compounds in the MS/MSD samples. The control limits for percent recoveries
in soil samples were described in the February 1988 SOW. One MS/MSD analysis was
required for each set of 20 samples of similar matrix, excluding dilutions and
re-analyses conducted. One MS/MSD analysis (of three soil samples received by
the laboratory) was conducted on soil samples (i.e., 8801D48A). A11 percent
recoveries and RPDs were within the required control limits. Tables 3-6 and 3-7
summarize the MS/MSD results for water and soil analyses, respectively.

3.1.2 Semivolatile OrRanic Compound Analysis (Februarv 1988 SOW) 

Two soil samples and two field QC blanks (i.e., equipment blanks) were
collected and analyzed using the February 1988 SOW. Data quality will be
evaluated using the guidelines and control limits specified for holding times,
tuning and mass calibration results, initial and continuing calibration
verification, method blank spikes, method blanks, surrogate recoveries, internal
standard areas, and MS/MSDs. Tables 3-8 and 3-9 present the SVOC validation
worksheets.

Holding Times—Holding times were defined as the maximum amount of time
allowed to elapse between the date and time of sample collection and the date and
time the sample was extracted. Holding times were further defined as the maximum
amount of time allowed to elapse between the dae and time of extraction and
sample analysis. The Weston Laboratory was required to meet extraction holding
times of 7 days for water samples and 14 days for soil samples collected for SVOC
analysis. A11 analyses were required within 40 days of extraction. Based on an
evaluation of all environmental samples and field QC blanks analyzed for SVOCs
using the February 1988 SOW, all holding time criteria were met.

Tuning and Mass Calibration Results--The first step in the calibration of
the GC/MS system is the demonstration of satisfactory ionization and
fragmentation of standard mass spectral tuning compounds. This was accomplished,
in addition to a sensitivity check, using decafluorotriphenylphosphine (DFTPP)
injected at a concentration near the instrument detection limit for the February
1988 SOW protocol. This standard was analyzed every 12 hours to ensure that the
GC/MS was tuned correctly. Tuning and mass calibration requirements used to
evaluate the acceptable instrument operation are described in the February 1988
SOW. Based on an evaluation of the ionization and fragmentation criteria, in
addition to the instrument tune frequency, all DFTPP tuning and mass calibration
criteria requirements were met.

Initial Calibration Results--Calibration of the GC/MS was established and
validated by injecting EPA-traceable standards at five concentrations spanning
the expected sample concentration range. Following the initial calibration,
SPCCs and CCCs were evaluated to verify the validity of the initial calibration.
Calibration criteria requirements (i.e., RRFs for SPCCs and RSD for CCCs) for

ai-Lo
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TABLE 3-6. LABORATORY DUALTITY CONTROL SUMMARY: MS/MSD-VOLATILE ORGANIC COMPOUNDS (WATER SAMPLES) FOR IDAHO NATIONAL
LABORATORIES, IDAHO FALLS, IDAHO

Parameter

ACCURACY PRECISION

MS
Total No.
Analyses

Percent
Recovery
Ranges

%R
Control
Limits

%R
No.Accept
Analyses

%R
No.Unaccept
Analyses

MSD
Total No.
Analyses

Range
RPD

RPD
Limits

RPD
No.Accept
Analyses*

RPD
No.Unaccept
Analyses*

VOCs
1,1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

6
6
6
6
6

82-98
79-99
82-92
81-94
87-100

(61-145)
(71-120)
(76-127)
(76-125)
(75-130)

6
6
6
6
6

0
0
0
0
0

3
3
3
3
3

1-6
2-7
3-8
3-14
1-10

14
14
11
13
13

3
3
3
2
3

0
0
0
1
0

* - Acceptable and unacceptable based on control limits only.
Samples 881DOOEBA, 8801D22TBB, and 8802D0E8 were used for matrix effects evaluations.



TABLE 3-7. LABORATORY QUALTITY CONTROL SUMMARY: MS/MSD-VOLATILE ORGANIC COMPOUNDS (SOIL SAMPLES) FOR IDAHO NATIONAL
LABORATORIES, IDAHO FALLS, IDAHO

Parameter

ACCURACY PRECISION

MS
Total No.
Analyses

Percent %Pt %Ft
Recovery Control No.Accept
Ranges Limits Analyses

%R
No.Unaccept
Analyses

MSD
Total No.
Analyses

Range
RPD

RPD
Limits

RPD
No.Accept
Analyses*

RPD
No.Unaccept
Analyses*

VOCs
1,1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

2
2
2
2
2

106 (59-172) 2
101-104 (62-137) 2
91-96 (66-142) 2
98-103 (59-139) 2
100-104 (60-133) 2

0
0
0
0
0

1
1
1
1
1

0
3
5
5
4

22
24
21
21
21

1
1
1
1
1

0
0
0
0
0

* - Acceptable and unacceptable based on control limits only.
Sample 8801D48A was used for matrix effects evaluations.



TABLE 3-8. DATA VALIDATION WORKSHEETS: SEMIVOLATILE ORGANIC COMPWNDS

Laboratory Semivolatile Semivolatile Semivolatile Semivolatile Semivolatile
SAIC Sample Identification Date Date Date Surrogate MS/MSD Blank Tuning/Mass Internal
Number Number Collected Extracted Analyzed Recovery Analyses Analyses Calibration Standards

WATER
881DOOEBB 8806S09-02 6/03/88 6/06/88 6/17/88 All OK ALL BZACID=5J µg/L ALL DFTPP ALL AREAS WERE

WITHIN ALL OTHERS=ND CRITERIA WITHIN CONTROL
881DOOEBB MS 8806S09-02MS 6/03/88 6/06/88 6/17/88 LIMITS WITHIN CONTROL LIMITS (RETENTION

LIMITS TIMES WERE NOT
881DOOEBB MSD 8806509-02MSD 6/03/88 6/06/88 6/17/88 TESTED)

SBLK LAB BLANK 6/17 NA 6/06/88 6/17/88

SOIL
8801D22B 8806S79-01 6/27/88 7/01/88 7/19/88 All OK ALL BZACID=63J/ ALL DFTPP AREA FOR PRY ABOVE

WITHIN NNSPH=46J µg/Kg CRITERIA CONTROL LIMIT FOR
LIMITS TIC TOTAL=630 WITHIN CONTROL ALL SAMPLES IN

8801D22B MS 8806S79-01MS 6/27/88 7/01/88 7/19/88 ALL OTHERS=ND LIMITS BATCH, ALL OTHER
AREAS WERE WITHIN

8801D22B MSD 8806S79-01MSD 6/27/88 7/01/88 7/19/88 LIMITS (RETENTION
TIMES WERE NOT

SBLK SBLK 7/19 NA 7/01/88 7/19/88 TESTED)

SOIL
SBLKO1 SOIL BLANK 8/24 NA 8/01/88 8/24/88 All OK ALL WITHIN LIMITS EXCEPT: NONE DETECTED ALL DFTPP ALL AREAS WERE

8801D49C 8807S099-01 7/25/88 8/01/88 8/24/88
PHENOL MS%R=129,
MSDY,R=167; CLPH2 MS%R=115,
MSD%R=148; NNSPR MSD%R=128;

TIC TOTAL=300 CRITERIA
WITHIN CONTROL
LIMITS

WITHIN CONTROL
LIMITS (RETENTION
TIMES WERE NOT

C4M3PH MS%R=115, MSD%R=130; TESTED)
8801D49CRE MS 8807S099-02MS 7/25/88 8/01/88 8/24/88 NTPH4 MSD%R=115;

DNT24 MS%R=125, MSD%R=142;
8801049CRE MSD 8807S099-02MSD 7/25/88 8/01/88 8/24/88 PCP MS%R=135, MSEAR=164;

PYR MSD%R=176



TABLE 3-8. DATA VALIDATION WORKSHEETS: SEMIVOLATILE ORGANIC COMPOUNDS (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Initial
Calib.
SPCC/CCC

Contin.
Calib.
SPCC/CCC

Equipment
Blank
Analysis

WATER
881DOOEBB

881DOOEBB MS

881DOOEBB MSD

8806S09-02

8806S09-02MS

8806S09-02MSD

SBLK LAB BLANK 6/17

SOIL
8801D22B

8801D22B MS

8801D22B MSD

SBLK

SOIL
SBLKO1

8801D49C 8807S099-01

8806S79-01

8806S79-01MS

8806S79-01MSD

SBLK 7/19

SOIL BLANK 8/24

8801D49CRE MS 8807S099-02MS

8801049CRE MSD 8807S099-02MSD

6/14/88 (CASE # 06S09)
DAILY TUNE IN CONTROL:
ALL SPCC RRF > 0.050

CCC %RSD < 30%
%RSD: BZLAL > 30%; 4NO2AN > 30%
ALL REMAINING TCLs AND SURROGATE

COMPOUNDS WITHIN CONTROL LIMITS

7/18/88 (CASE # 06S79)
DAILY TUNE IN CONTROL:
ALL SPCC RRF > 0.050

CCC %RSD < 30%
%RSD: BZACID > 30%
ALL REMAINING TCLs AND SURROGATE

COMPOUNDS WITHIN CONTROL LIMITS

8/23/88 (CASE # 7S099)
DAILY TUNE IN CONTROL:
ALL SPCC RRF > 0.050

CCC %RSD < 30%
%RSD: HCLBZ > 30%; TBP > 30%
ALL REMAINING TCLs AND SURROGATE

COMPOUNDS WITHIN CONTROL LIMITS

6/17/88 (CASE # 06S09) NA
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.050 NA

CCC %D < 25%
%D: BZLAL > 25%; b2CLISOE > 25%; NA

4MPH > 25%; BZACID > 25%;
2NO2AN > 25%; 4NO2AN > 25%; NA
PHL > 25%; 2FP > 25%

ALL REMAINING TCLs AND SURROGATE
COMPOUNDS WITHIN CONTROL LIMITS

7/19/88 (CASE # 9744)
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.050

CCC XD < 25%
%D: b2CLISOE > 25%; BZBF > 25%;

BZKF > 25%; INP123 > 25%;
DBAHA > 25%; BZGHIP > 25%

ALL REMAINING TCLs AND SURROGATE
COMPWNDS WITHIN CONTROL LIMITS

*Not Avail.

*Not Avail.

*Not Avail.

NA

8/24/88 (CASE # 75099) NA
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.050 880200EB

CCC XD < 25%
%D: BPPE4 > 25%; HCLBZ > 25%;

BIS2EHP > 25%; TBP > 25% 8802D0EB
ALL REMAINING TCLs AND SURROGATE

COMPOUNDS WITHIN CONTROL LIMITS 8802D0EB



TABLE 3-8. DATA VALIDATION WORKSHEETS: SEMIVOLATILE ORGANIC COMPOUNDS (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Significant
Sample
Results

Tentatively
Identified
Compounds

WATER
881DOOEBB 8806509-02 BIS2EHP=4J mg/L 0 (0)

881DOOEBB MS 8806S09-02MS Not Applicable 0 (0)

881DOOEBB MSD 8806S09-02MSD Not Applicable 0 (0)

SBLK LAB BLANK 6/17 EIZACID=5J gg/L 0 (0)

SOIL
88010228 8806579-01 PHENOL=170J/8ZACID=938J/NNSPH=628J/ 2490 (8)

BISZEHP=190J mg/Kg

88010228 MS 8806S79-01MS Not Applicable Not Analyzed

8801D22B MSD 8806S79-01MSD Not Applicable Not Analyzed

SBLK SBLK 7/19 BZACID=63J/NNSPH=46J mg/Kg 630 (3)

SOIL
SEILKO1 SOIL BLANK 8/24 None Detected 300 (1)

8801D49C 8807S099-01 BZACID=110J/PCP=120J/BZKF=44J/ 1110 (3)
BZAP=44J mg/Kg

8801D49CRE MS 88075099-02MS Not Applicable Not Analyzed

8801D49CRE MSD 8807S099-02MSD Not Applicable Not Analyzed



TABLE 3-9. DATA VALIDATION WORKSHEETS: SEMIVOLATILE ORGANIC COMPWNDS

Laboratory SemivoLatiLe Semivolatile Semivolatile Semivolatile Semivolatile
SAIC Sample Identification Date Date Date Surrogate MS/MSD Blank Tuning/Mass Internal
Number Number Collected Extracted Analyzed Recovery Analyses Analyses Calibration Standards

WATER
SBLKO1 WATER BLANK 8/29 NA 8/08/88 8/29/88 FBP BELOW ALL WITHIN LIMITS EXCEPT: NONE DETECTED ALL DFTPP AREA FOR NPT FOR

CONTROL LIMIT; NNSPR MSD%R=40; TIC TOTAL=310 CRITERIA SAMPLE 8802D0EB-MS
8802DOEB 88085016-1 8/05/88 8/08/88 8/29/88 ALL OTHER

SURROGATES OK
TC8124 MS%R=32, MSDXR=36;
ACNP MS%R=42, MSD%R=42

WITHIN CONTROL ABOVE CONTROL LIMIT,
LIMITS ALL OTHER AREAS

8802D0E8 MS 8808S016-1MS 8/05/88 8/08/88 8/29/88 WITHIN LIMITS
(RETENTION TIMES

8802D0E8 MSD 8808S016-1MSD 8/05/E8 8/08/88 8/29/88 WERE NOT TESTED)

SOIL
SBLKO2 BLANK SOIL 9/01 NA 8/30/88 9/01/88 TPH AND 2FP B2ACID=74J/ ALL DFTPP ALL AREAS WERE

ABOVE CONTROL INP123=46J/ CRITERIA WITHIN CONTROL
8801D49CRE 88075099-02RE 7/25/88 8/30/88 9/01/88 LIMITS; ALL DBAHA=45J mg/Kg WITHIN CONTROL LIMITS (RETENTION

OTHER ALL OTHERS=ND LIMITS TIMES WERE NOT
SURROGATES OK TESTED)



TABLE 3-9. DATA VALIDATION WORKSHEETS: SEMIVOLATILE ORGANIC COMPOUNDS (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Initial
Calib.
SPCC/CCC

Contin.
Calib.
SPCC/CCC

Equipment
Blank
Analysis

WATER
SBLKO1

8802DOEB

8802D0EB MS

8802DOEB MSD

SOIL
SBLKO2

WATER BLANK 8/29

8808S016-1

8808S016-1MS

88085016-1MSD

BLANK SOIL 9/01

8801D49GRE 8807S099-02RE

8/25/88 (CASE # 85016)
DAILY TUNE IN CONTROL:
ALL SPCC RRF > 0.050

CCC %RSD < 30%
%RSD: 3NO2AN > 30%
ALL REMAINING TCLs AND SURROGATE

COMPOUNDS WITHIN CONTROL LIMITS

8/25/88 (CASE # 7S099)
DAILY TUNE IN CONTROL:
ALL SPCC RRF > 0.050

CCC %RSD < 30%
%RSD: 3NO2AN > 30%
ALL REMAINING TCLs AND SURROGATE

COMPOUNDS WITHIN CONTROL LIMITS

8/29/88 (CASE # 8S016)
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.050

CCC < 25%
BZLAL > 25%; 3NO2AN > 25%;
BPPE4 > 25%; HCLBZ > 25%;
BTBZNATE > 25%; BIS2EHP > 25%;
TBP > 25%

ALL REMAINING TCLs AND SURROGATE
COMPOUNDS WITHIN CONTROL LIMITS

9/01/88 (CASE # 75099)
DAILY TUNE IN CONTROL:
ALL SPCC RRF50 > 0.050

CCC %D < 25%
%D: BZLAL > 25%; BZACID > 25%;

4CLAN > 25%; 3NO2AN > 25%;
BTBZNATE > 25%; TBP > 25%

ALL REMAINING TCLs AND SURROGATE
COMPOUNDS WITHIN CONTROL LIMITS

NA

NA

NA

NA

NA

8802DOEB

O

OD



TABLE 3-9. DATA VALIDATION WORKSHEETS: SEMIVOLATILE ORGANIC COMPOUNDS (Continued)

Laboratory Significant Tentatively
SAIC Sample Identification Sample Identified
Number Number Results Compounds

WATER
SBLKO1 WATER BLANK 8/29 None Detected 310 (2)

8802DOEB 8808S016-1 None Detected 0 (0)

8802D0EB MS 8808S016-1MS Not Applicable Not Analyzed

8802DOEB MSD 8808S016-1MSD Not Applicable Not Analyzed

SOIL
SBLKO2 BLANK SOIL 9/01

8801D49CRE 8807S099-02RE

BZACID=74J/INP123=46J/DBAHA=45J µg/Kg 0 (0)

BZACID=79BJ µg/Kg 0 (0)



FOOTNOTES TO TABLES 3-8 AND 3-9

Note: There were no FieLd Blank samples taken for this project.
Note: Trip Blanks were not analyzed for SVOAs.

Control Limits for Water SVOA Surrogate Recovery
Nitrobenzene-d5: 35-114
2-Fluorobiphenyl: 43-116
Terphenyl: 33-141
Phenol-d5: 10-94
2-Ftuorophenot: 21-100
2,4,6-Tribromophenol: 10-123

Control Limits for Soil SVOA Surrogate Recovery
Nitrobenzene-d5: 23-120
2-Fluorobiphenyl: 30-115
Terphenyl: 18-137
PhenoL-d5: 24-113
2-Fluorophenol: 25-121
2,4,6-Tribromophenol: 19-122

Control Limits for Water SVOA MS/MSD Analyses
Phenol: 12-86, %RPD= 42
2-Chlorophenol: 27-123, %RPD= 40
1,4-Dichlorobenzene: 36-97, %RPD= 28
N-Nitroso-di-n-propylamine: 41-116, %RPD= 38
1,2,4-Trichlorobenzene: 39-98, %RPD= 28
4-Chloro-3-methylphenol: 23-97, UPD= 42
Acenaphthene: 46-118, UPD= 31
4-Nitrophenol: 10-80, UPD= 50
2,4-Dinitrotoluene: 24-96, UPD= 38
Pentachlorophenol: 9-103, UPD= 50
Pyrene: 26-127, %RPD= 31

Control Limits for Soil SVOA MS/MSD Analyses
Phenol: 26-90, %RPD= 35
2-Chlorophenol: 25-102, UPD= 50
1,4-Dichlorobenzene: 28-104, UPD= 27
N-Nitroso-di-n-propylamine: 41-126, %RPD= 38
1,2,4-Trichlorobenzene: 38-107, %RPD= 23
4-ChLoro-3-methylphenol: 26-103, %RPD= 33
Acenaphthene: 31-137, UPD= 19
4-Nitrophenol: 11-114, UPD= 50
2,4-Dinitrototuene: 28-89, UPD= 47
Pentachlorophenol: 17-109, UPD= 47
Pyrene: 35-142, %RPD= 36

System Performance Check Compounds (SPCCs):
N-nitroso-di-n-propylamine (NNSPR), Hexachlorocyclopentadiene (HCCP),
2,4-Dinitrophenol (DNP24), and 4-Nitrophenol (NTPH4)

Calibration Check Compounds (CCCs):
Phenol (PHENOL), 1,4-Dichlorobenzene (DCBZ14), 2-Nitrophenol (NTPH2),
2,4-Dichtorophenol (DCP24), Hexachlorobutadiene (HCBU),
4-Chloro-3-methylphenot (C4M3PH), 2,4,6-Trichlorophenol (TCP246),
Acenaphthene (ACNP), N-nitrosodiphenylamine(1) (NNSPH),
Pentachlorophenol (PCP), Fluoranthene (FLA), Di-n-octylphthatate (DNOP),
and Benzo(a)pyrene (BZAP)

Semivolatile Internal Standard Area Summary Compounds:
1,4-Dichlorobenzene-d4 (DCB)
Naphthalene-d8 (NPT)
Acenaphthene-d10 (ANT)
Phenanthrene-d10 (PHN)
Chrysene-d12 (CRY)
Perylene-d12 (PRY)

NA - Not Applicable
*Not Avail. - Information was not available
Significant sample result data qualifiers:

B - analyte found in associated laboratory blank as well as in
environmental sample

E - analyte's concentration exceeds the calibration range of the
instrument for this specific analysis

J - analyte present between the lower detection limit of the
instrument and the lower quantitation limit

Œ5-4)
po)y)35



”11001rn 1110,1

s 11 i

SVOC analyses were described in the February 1988 SOW. Based on an evaluation( C1 18
of the initial calibrations conducted for SVOC analyses, all SPCC and CCC
criteria requirements were met.

Continuing Calibration Results--A CCV standard was analyzed daily and every
12 hours. Following the standard analysis, SPCCs and CCCs were evaluated to
verify that the current calibration remained acceptable. RRF and percent
difference requirements used to evaluate the calibration acceptability are
described in the February 1988 SOW. Based on an evaluation of the continuing
calibrations conducted for SVOC analyses, all SPCC and CCC criteria requirements
were met.

Internal Standard Summarles--Six internal standards (i.e., 1,4-
dichlorobenzene-d4, naphthalene-d8, acenaphthene -d10, phenanthrene -d10,
chrysene -d12, and perylene -d12) were added to each sample immediately before
analysis as indicators of instrumental operating variations. The concentration
of SVOCs detected was calculated with reference to the RF of the IS for each
sample. IS area requirements were described in the February 1988 SOW. The
internal standard areas were within the acceptable ranges in all analyses. Based
on an evaluation of all analyses, all internal standard areas were within
acceptable limits, except perylene-d12 in 8801D228, 8801D22B(MS), and
8801D22B(MSD) and naphthalene-d8 in 8802D0EB(MS). Since target compounds that
are quantified using perylene -d12 were not detected in 8801S22B in concentrations
greater than the detection limit and all MS/MSD percent recoveries were within
the control limits, the decreased area of this internal standard is not
considered to have an adverse impact on the data quality. The low percent
recovery of 1,2,4-trichlorobenzene in 8802D0EB(MS) should be considered
qualified, since this target compound is quantified using naphthalene-d8 and the
increased area counts of this internal standard may have resulted in a decreased
percent recovery of the spike compound.

Surrogate Recoveries--Six radio-labeled compounds (i.e., phenol-d5, 2-
fluorophenol, 2,4,6-tribromophenol, d5-nitrobenzene, 2-fluorobiphenyl, and
terphenyl) were added to each sample immediately before analysis. The control
limits for surrogate recoveries in soil and water samples were described in the
February 1988 SOW. A11 surrogate recoveries were within the control limits,
except 2-fluorobiphenyl in SBLKO1 and terphenyl and 2-fluorophenol in SBLK02.
Tables 3-10 and 3-11 summarize the surrogate recovery results for water and soil
samples, respectively.

Method Blank Results--One method blank analysis was conducted with each
batch of environmental samples analyzed for SVOCs. Each method blank was
evaluated for interferents that might potentially interfere with accurate
quantitation of a target compound. According to CLP method blank criteria, a
laboratory blank may not contain phthalate esters in concentrations 10 times
greater than the CRQL or any other target compound in concentrations greater than
the CRQL. Based on an evaluation of all method blanks analyzed for SVOCs using
the February 1988 SOW, no interferents were detected.

Matrix Spike/Matrix Spike Duplicate Results- -MS/MSD analyses were conducted
to assess the accuracy and precision of the laboratory and to evaluate the matrix
effect of the sample upon the analytical methodology based upon the percent
recovery of each compound. Accuracy was expressed as the percent recovery of the
spike compounds. Precision was expressed as the RPD of the concentrations of the

a5-&
pa9t35



TABLE 3-10. LABORATORY QUALITY CONTROL SUMMARY: SURROGATE
RECOVERY-SEMIVOLATILE ORGANIC COMPOUNDS (WATER SAMPLES) AT IDAHO NATIONAL

ENGINEERING LABORATORIES, IDAHO FALLS, IDAHO

Percent
Total Percent Recovery
Number Recovery Control No.Accept No.Unaccept

Parameter Analyses Ranges Limits Analyses* Analyses*

SVOCs
Nitrobenzene-d5 49-77 (35-114) 8 0
2-Fluorobiphenyl 30-73 (43-116) 7 1
Terphenyl 79-108 (33-141) 8 0
Phenol-d5 35-81 (10-94) 8 0
2-Fluorophenol 51-85 (21-100) 8 0
2,4,6-Tribromaphenol 50-83 (10-123) 8 0

* - Acceptable and unacceptable are based on control limits only.
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TABLE 3-11. LABORATORY OUALITY CONTROL SUMMARY: SURROGATE
RECOVERY-SEMIVOLATILE ORGANIC COMPOUNDS (SOIL SAMPLES) AT IDAHO NATIONAL

ENGINEERING LABORATORIES, IDAHO FALLS, IDAHO

Percent
Total Percent Recovery
Number Recovery Control No.Accept No.Unaccept

Parameter Analyses Ranges Limits Analyses* Analyses*

SVOCs
Nitrobenzene-d5 10 49-103 (23-120) 10 0
2-Fluorobiphenyl 10 57-110 (30-115) 10 0
Terphenyt 10 88-151 (18-137) 9 1
Phenol-d5 10 74-111 (24-113) 10 0
2-Fluorophenol 10 65-137 (25-121) 9 1
2,4,6-Tribromophenol 10 87-110 (19-122) 10 0

* - Acceptable and unacceptable are based on control limits only.
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spike compounds in the MS/MSD samples. The control limits for percent recoveries
in soil samples were described in the February 1988 SOW. One MS/MSD analysis was
required for each set of 20 samples of similar matrix, excluding dilutions and
re-analyses conducted. Two MS/MSD analyses (of two soil samples received by the
laboratory) were conducted on soil samples (i.e., 8801D22B and 8801D49C). A11
percent recoveries and RPDs were within the required control limits in 8801D22B.
All percent recoveries and RPDs were within the required control limits in
8801D49C, except for phenol (129 and 167 percent), 2-chlorophenol (115 and 148
percent), n-nitroso-di-n-propylamine (128 percent), 4-chloro-3-methylphenol (115
and 130 percent), 4-nitrophenol (115 percent), 2,4-dinitrophenol (125 and 142
percent), pentachlorophenol (135 and 164 percent), and pyrene (176 percent).
None of these compounds were detected in the soil samples; therefore, these
MS/MSD results are not considered to have adversely impacted data quality. One
MS/MSD analysis was conducted on one equipment blank (i.e., 8802D0EB) collected.
A11 percent recoveries and RPDs were within the required control limits, except
for n-nitroso-di-n-propylamine (40 percent), 1,2,4-trichlorobenzene (32 and 36
percent), and acenaphthene (42 and 42 percent). These percent recoveries are not
considered to adversely impact the environmental sample results. Table 3-12 and
3-13 summarize the MS/MSD results for water and soil analyses, respectively.

3.1.3 Tetrachlorinated dibenzo-p-dioxins and Tetrachlorinated Dibenzofurans 

Eight soil samples were collected and analyzed for TCDD/TCDF using EPA
Method 8280 (The Analysis of Polychlorinated dibenzo-p-dioxins And
Polychlorinated dibenzofurans [PCDD/PCDFs]). Data quality will be evaluated
using the guidelines and control limits specified for holding times, system
performance check analysis, continuing calibration verification, method blanks,
surrogate recoveries, and MS/MSDs. Table 3-14 presents the TCDD/TCDF validation
worksheets.

Holding Times--Holding times were defined as the maximum amount of time
allowed to elapse between the date and time of sample collection and the date and
time the sample was extracted. Holding times were further defined as the maximum
amount of time allowed to elapse between the day and time of extraction and
sample analysis. The Weston Laboratory was required to meet extraction holding
times of 14 days for soil samples collected for TCDD/TCDF analysis. A11 analyses
were required within 40 days of extraction. A11 samples were extracted at least
18 days after the sample were collected. Some samples (i.e., 8801D48C and
8801D49C) were extracted 65 days after collection. All extracts were analyzed
within 40 days.

System Performance Check Analyses-- The first step in the calibration of
the GC/MS system is the demonstration of satisfactory isotopic ratio criteria
resulting from the analysis of a system performance check solution. This was
accomplished, in addition to a retention time window check, a 2,3,7,8-TCDD and
1,2,3,4-TCDD resolution check, and a relative ion abundance check. This standard
was analyzed every 12 hours to ensure that the GC/MS was tuned correctly. Tuning
and mass calibration requirements used to evaluate the acceptable instrument
operation are described in EPA Method 8280. Based on an evaluation of the system
performance check criteria, all PCDD/PCDF criteria requirements were met.
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TABLE 3-12. LABORATORY OUALTITY CONTROL SUMMARY: MS/MSD-SEMIVOLATILE ORGANIC COMPOUNDS (WATER SAMPLES) FOR IDAHO NATIONAL
LABORATORIES, IDAHO FALLS, IDAHO

ACCURACY PRECISION

MS Percent %R %R %R MSD RPD RPD
Total No. Recovery Control No.Accept No.Unaccept Total. No. Range RPO No.Accept No.Unaccept

Parameter Analyses Ranges Limits Analyses Analyses Analyses RPD Limits Analyses* Analyses*

SVOCs
Phenol 4 50-65 (12-86) 4 0 2 6-8 42 2 0
2-Chlorophenol. 4 52-69 (27-123) 4 0 2 3-6 40 2 0
1,4-Dichlorobenzene 4 39-74 (36-97) 4 0 2 3-5 28 2 0
N-Nitroso-di-n-propylamine 4 40-73 (41-116) 3 1 2 7-28 38 2 0
1,2,4-Trichlorobenzene 4 32-70 (39-98) 2 2 2 3-12 28 2 0
4-Chloro-3-methylphenol 4 45-61 (23-97) 4 0 2 2-16 42 2 0
Acenaphthene 4 42-70 (46-118) 2 2 2 0-3 31 2 0
4-Nitrophenol 4 26-47 (10-80) 4 0 2 0-40 50 2 0
2,4-Dinitrotoluene 4 49-70 (24-96) 4 0 2 3-6 38 2 0
Pentachlorophenol 4 62-67 (9-103) 4 0 2 3-8 50 2 0
Pyrene 4 66-80 (26-127) 4 0 2 4-7 31 2 0

* - Acceptable and unacceptable based on control limits only.
SampLes 881DOOEBB and 8802D0EB were used for matrix effects evaluations.



TABLE 3-13. LABORATORY QUALTITY CONTROL SUMMARY: MS/MSD-SEMIVOLATILE ORGANIC COMPOUNDS (SOIL SAMPLES) FOR IDAHO NATIONAL
LABORATORIES, IDAHO FALLS, IDAHO

ACCURACY PRECISION

MS Percent %R %A %A MSD RPD RPD
Total No. Recovery Control. No.Accept No.Unaccept Total No. Range RPD No.Accept No.Unaccept

Parameter Analyses Ranges Limits Analyses Analyses Analyses RPD Limits Analyses* Analyses*

SVOCs
Phenol 4 64-167 (26-90) 2 2 2 10-26 35 2 0
2-Chlorophenol 4 59-148 (25-102) 2 2 2 11-25 50 2 0
1,4-Dichlorobenzene 4 53-85 (28-104) 4 0 2 9-15 27 2 0
N-Nitroso-di-n-propytamine 4 53-128 (41-126) 3 1 2 11-23 38 2 0
1,2,4-Trichlorobenzene 4 61-83 (38-107) 4 0 2 5-11 23 2 0
4-Chloro-3-methylphenol 4 72-130 (26-103) 2 2 2 12-13 33 2 0
Acenaphthene 4 74-134 (31-137) 4 0 2 7-18 19 2 0
4-Nitrophenol 4 67-115 (11-114) 3 1 2 1-16 50 2 0
2,4-Dinitrotoluene 4 72-142 (28-89) 2 2 2 3-13 47 2 0
Pentachlorophenol 4 78-164 (17-109) 2 2 2 1-19 47 2 0
Pyrene 4 87-176 (35-142) 3 1 2 3-23 36 2 0

* - Acceptable and unacceptable based on control limits only.
Samples 8801D228 and 8801D49C RE were used for matrix effects evaluations.



TABLE 3-14. DATA VALIDATION WORKSHEETS: EPA METHOD SW 8280--DIOXIN/FURAN ANALYSES

SAIC Sample
Number

Laboratory
Identification
Number

Date
Collected

Date
Extracted

Date
Analyzed

TCDD
Surrogate
Recovery

OCDD
Surrogate
Recovery

Dioxin/Furan
MS/MSD
Analyses

Dioxin/Furan
BS/BSD
Analyses

Dioxin System
Performance
Check Analysis

SOILS
88065015-003 8807-006-001 6/07/88 7/15/88 7/28/88 102 PERCENT 138 PERCENT ALL ALL ALL PCDD AND

WITHIN WITHIN PCDF CRITERIA
88065015-006 8807-006-002 6/07/88 7/15/88 7/28/88 81 PERCENT 97 PERCENT LIMITS LIMITS WITHIN CONTROL

LIMITS
88065015-011 8807-006-003 6/07/88 7/15/88 7/28/88 108 PERCENT 145 PERCENT

88065015-013 8807-006-004 6/07/88 7/15/88 7/28/88 106 PERCENT 136 PERCENT

88065015-015 8807-006-005 6/07/88 7/15/88 7/28/88 107 PERCENT 151 PERCENT

88065079-001X 8807-006-006 6/27/88 7/15/88 7/28/88 101 PERCENT 116 PERCENT

LAB BLANK BLANK (777) NA 7/15/88 7/28/88 96 PERCENT 145 PERCENT

88065015-015 MS 8807-006-005 MS 6/07/88 7/15/88 7/28/88 95 PERCENT 128 PERCENT

88065015-015 MSD 8807-006-005 MSD 6/07/88 7/15/88 7/28/88 82 PERCENT 107 PERCENT

SOILS
8801048C 8809-738-001 7/25/88 9/28/88 10/18/88 40 PERCENT 25 PERCENT ALL ALL ALL PCDD AND

WITHIN WITHIN PCDF CRITERIA
8801D49C 8809-738-002 7/25/88 9/28/88 10/18/88 46 PERCENT 54 PERCENT LIMITS LIMITS WITHIN CONTROL

(MSD WAS NOT (BSD WAS NOT LIMITS
LAB BLANK BLANK (176) NA 9/28/88 10/18/88 54 PERCENT 36 PERCENT ANALYZED) ANALYZED)

BLANK SPIKE BS (176) NA 9/28/88 10/18/88 50 PERCENT 17 PERCENT

8801D48C MS 8809-738-001 MS 7/25/88 9/28/88 10/18/88 42 PERCENT 65 PERCENT

WATERS
8802D0EB 8809-738-003 8/05/88 9/28/88 10/28/88 54 PERCENT 55 PERCENT ALL ALL PCDD AND

WITHIN PCDF CRITERIA
LAB BLANK BLANK (177) NA 9/28/88 10/28/88 80 PERCENT 86 PERCENT LIMITS WITHIN CONTROL

LIMITS
BS BS (177) NA 9/28/88 10/28/88 83 PERCENT 89 PERCENT

BSD BSD (177) NA 9/28/88 10/28/88 72 PERCENT 72 PERCENT



TABLE 3-14. DATA VALIDATION WORKSHEETS: EPA METHCO SW 8280--DIOXIN/FURAN ANALYSES (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Initial
Calibration

Continuing
Calibration

Equipment
Blank
Analysis

SOILS
88065015-003 8807-006-001 7/28/88 *Not Avail.

DAILY TUNE IN CONTROL:
88065015-006 8807-006-002 ALL %RSD <= 10% *Not Avail.

ALL COMPOUNDS WITHIN CONTROL
88065015-011 8807-006-003 LIMITS *Not Avail.

88065015-013 8807-006-004 *Not Avail.

88065015-015 8807-006-005 *Not Avail.

88065079-001X 8807-006-006 *Not Avail.

LAB BLANK BLANK (777) NA

88065015-015 MS 8807-006-005 MS *Not Avail.

88065015-015 MSD 8807-006-005 MSD *Not Avail.

SOILS
8801048C 8809-738-001 10/18/88 10/18/88 880200E8

DAILY TUNE IN CONTROL: DAILY TUNE IN CONTROL:
8801049C 8809-738-002 ALL %RSD <= 10% ALL %D <= 10% 8802D0EB

%RSD: TCDD > 10%; PeCDD > 10%; HPCDF > 10%;
LAB BLANK BLANK (176) HxCDD > 10%; HpCDD > 10%; "C-d12-0CDD > 10% NA

OCDD > 10%; TCDF > 10%; ALL REMAINING COMPOUNDS WITHIN
BLANK SPIKE BS (176) PeCDF > 10%; HxCDF > 10%; CONTROL LIMITS NA

HpCOF > 10%; OCDF > 10%
8801D48C MS 8809-738-001 MS ALL REMAINING COMPWNDS WITHIN 8802DOEB

CONTROL LIMITS

WATERS
8802D0EB 8809-738-003 10/24/88 10/28/88 NA

DAILY TUNE IN CONTROL: DAILY TUNE IN CONTROL:
LAB BLANK BLANK (177) ALL %RSD <= 10% ALL %D <= 10% NA

ALL COMPOUNDS WITHIN CONTROL ALL COMPOUNDS WITHIN CONTROL
BS BS (177) LIMITS LIMITS NA

BSD BSD (177) NA



TABLE 3-14. DATA VALIDATION WORKSHEETS: EPA METHOD SW 8280--DIOXIN/FURAN ANALYSES (Continued)

SAIC Sample
Number

Laboratory
Identification
Number

Significant
Sample
Results (TCDD)

Significant
Sample
Results (TCDF)

Confirm
As OCDD

Confirm
As HpCDD

SOILS
88065015-003 8807-006-001 OCDD=0.43 ng/g None Detected Yes NA

88065015-006 8807-006-002 HpCDD=0.17/0CDD=0.76 ng/g None Detected Yes Yes

88065015-011 8807-006-003 OCDD=0.22 ng/g None Detected Yes NA

88065015-013 8807-006-004 None Detected None Detected NA NA

68065015-015 8807-006-005 None Detected None Detected NA NA

88065079-001X 8807-006-006 None Detected None Detected NA NA

LAB BLANK BLANK (777) None Detected None Detected NA NA

88065015-015 MS 8807-006-005 MS Not Applicable Not Applicable NA NA

88065015-015 MSD 8807-006-005 MSD Not Applicable Not Applicable NA NA

SOILS
8801D48C 8809-738-001 OCDD=1.6 ng/g None Detected NC NA

8801D49C 8809-738-002 None Detected None Detected NA NA

LAB BLANK BLANK (176) None Detected None Detected NA NA

BLANK SPIKE BS (176) Not Applicable Not Applicable NA NA

8801D48C MS 8809-738-001 MS Not Applicable Not Applicable NA NA

WATERS
8802D0EB 8809-738-003 None Detected None Detected NA NA

LAB BLANK BLANK (177) None Detected None Detected NA NA

BS BS (177) Not Applicable Not Applicable NA NA

BSD BSD (177) Not Applicable Not Applicable NA NA



FOOTNOTES TO TABLE 3-14

DRAFji,
Note: There were no Field Blank samples taken for this project.
Note: Trip Blanks were not analyzed for Dioxins/Furans.

NA - Not Applicable
*Not Avail. - Information was not available
NC - this sample result was Not Confirmed
Control Limits for DIOXIN/FURAN MS/MSD Analyses

2,3,7,8-Tetrachlorodibenzo-p-dioxin: 40-120, UPD= 20
Octachlorodibenzo-p-dioxin: 40-120, %RPD= 20

Control Limits for DIOXIN/FURAN BS/BSD Analyses
2,3,7,8-Tetrachlorodibenzo-p-dioxin: 40-120, %APO= 20
OctachLorodibenzo-p-dioxin: 40-120, %RPD= 20
Note: Control Limits obtained from STATEMENT OF WORK - DIOXIN ANALYSIS,

9/1/86, pages E-7 (%R) and E-9 (RPD). Although these limits are
specifically for 2,3,7,8-TCDD MS/MSD values only, they were
arbitrarily used for OCDD MS/MSD and all 8S/BSD values also.

Control Limits for DIOXIN/FURAN lnitial/Continuing Calibrations
Initial Calibration: <= 10%
Continuing Calibration: <= 10%
Note: Control Limits obtained from STATEMENT OF WORK - DIOXIN ANALYSIS,

9/1/86, pages D-19 (Initial) and D-20 (Continuing).
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Initial Calibration Resu/ts--Calibration of the GC/MS was established and

validated by injecting EPA-traceable standards at five concentrations (i.e., 200;
500; 1,000; 2,000; and 5,000 pg/L) spanning the expected sample concentration
range. Following the initial calibration, RRFs, standard deviation, and percent
RSD values were evaluated to verify the validity of the initial calibration.
Calibration criteria requirements (i.e., less than 15 percent RSD) for TCDD/TCDF
analyses were described in the EPA Method 8280. Based on an evaluation of the
initial calibrations conducted for TCDD/TCDF analyses, all percent RSD criteria
requirements were met, except HxCDD (20 percent), HpCDD (16 percent), OCDD (20
percent), and OCDF (25 percent) in the October 18, 1988 initial calibration. A11
other percent RSD values were less than 15 percent.

Continuing Calibration Results--A CCV standard was analyzed daily and every
12 hours. Following the standard analysis, the percent differences of the RRF
values from the mean RRF values calculated during the intial calibration were
were evaluated to verify that the current calibration remained acceptable (i.e.,
were less than 30 percent). Percent difference requirements used to evaluate the
calibration acceptability are described in EPA Method 8280. Based on an
evaluation of the continuing calibrations conducted for TCDD/TCDF analyses, all
percent difference criteria requirements were met.

Surrogate Recoveries--Two radio-labeled compounds (i.e., C13-TCDD and C13-
OCDD) were added to each sample immediately before analysis. No control limit
criteria for surrogate recoveries in soil and water samples were specified in EPA
Method 8280. A11 surrosate recoveries were less than 108 percent and greater
than 40 percent for C15-TCDD and less than 151 percent and greater than 17
percent for C13-OCDD.

Method Blank Results--One method blank analysis was conducted with each
batch of environmental samples analyzed for TCDD/TCDF. Each method blank was
evaluated for interferents that might potentially interfere with accurate
quantitation of a target compound. According to EPA Method 8280 method blank
criteria, a laboratory blank may not contain any signal at mass 320, 322, or 259
that is greater than 2 percent of the mass 322 response within 5 scans of the
mass 322 maximum. Based on an evaluation of all method blanks analyzed for
TCDD/TCDF using EPA Method 8280, no interfering signals were detected.

Matrix Spike/Matrix Spike Duplicate Results- -MS/MSD analyses were conducted
to assess the accuracy and precision of the laboratory and to evaluate the matrix
effect of the sample upon the analytical methodology based upon the percent
recovery of each compound. Accuracy was expressed as the percent recovery of the
spike compounds. Precision was expressed as the RPD of the concentrations of the
spike compounds in the MS/MSD samples. The control limits for percent recoveries
in soil samples were described in EPA Method 8280. One MS/MSD analysis was
required for each set of 20 samples of similar matrix, excluding dilutions and
re-analyses conducted. One MS/MSD analysis and one MS analysis (of 8 soil
samples received by the laboratory) were conducted on soil samples (i.e.,
88065015 and 8801D48C). A11 percent recoveries and RPDs were within the required
control limits.

Blank Spike/Blank Spike Duplicate (BS/BSD) Analyses--One BS/BSD analysis
and one BS analysis (of 8 soil samples received by the laboratory) were
conducted. A11 percent recoveries and RPDs were within the required control
limits.



3.1.4 Pesticide/PCBs (SOW 2/88) 

Three soil samples and two equipment blanks were collected and analyzed for
pesticide/PCBs using the February 1988 CLP SOW. Data quality will be evaluated
using the guidelines and control limits specified for holding times, system
performance check analysis (i.e., 4,4'-DDT retention time, 4,4'-DDT/endrin
degradation check, and dibutyl chlorendate retention time check), initial and
continuing calibration verification, method blanks, surrogate recoveries, and
MS/MSDs. Table 3-15 presents the pesticide/PCB validation worksheets.

Holding Times--Holding times were defined as the maximum amount of time
allowed to elapse between the date and time of sample collection and the date and
time the sample was extracted. Holding times were further defined as the maximum
amount of time allowed to elapse between the day and time of extraction and
sample analysis. The Weston Laboratory was required to meet extraction holding
times of 7 days for water samples and 14 days for soil samples collected for
pesticide/PCB analysis. A11 analyses were required within 40 days of extraction.
Based on an evaluation of all environmental samples and field QC blanks analyzed
for pesticide/PCBs using the CLP SOW 2/88, all holding time criteria were met,
except for 8801DOEBB and the associated MS/MSD analyses that were conducted 44
days after these samples were extracted.

Surrogate Recoveries--One surrogate compound (i.e., dibutyl chlorendate)
was added to each sample immediately before the sample was extracted. The control
limits for surrogate recoveries in soil and water samples were described in the
February 1988 SOW. A11 surrogate recoveries were within the control limits.

MS/MSD Analyses--MS/MSD analyses were conducted to assess the accuracy and
precision of the laboratory and to evaluate the matrix effect of the sample upon
the analytical methodology based upon the percent recovery of each compound.
Accuracy was expressed as the percent recovery of the spike compounds. Precision
was expressed as the RPD of the concentrations of the spike compounds in the
MS/MSD samples. The control limits for percent recoveries in soil and water
samples were described in the February 1988 SOW. One MS/MSD analysis was
required for each set of 20 samples of similar matrix, excluding dilutions and
re-analyses conducted. Three MS/MSD analyses (of 3 soil samples received by the
laboratory) were conducted on soil samples (i.e., 8801D22A, 8801D48C, and
8801D49C). A11 percent recoveries and RPDs were within the required control
limits, except lindane (31 and 38 percent) in 8801D22A. Two MS/MSD analyses
were conducted on equipment blanks (i.e., 8801D0E and 8802D0EB). A11 percent
recoveries and RPDs were within the required control limits, except aldrin (123
percent recovery and 24 percent RPD) in 8801D0E and heptachlor (28 percent RPD),
aldrin (41 percent RPD), and 4,4'-DDT (36 percent recovery and 61 percent RPD)
in 8802D0EB.

Method Blank Analyses--One method blank analysis was conducted with each
batch of environmental samples analyzed for pesticides/PCBs. Each method blank
was evaluated for interferents that might potentially interfere with accurate
quantitation of a target compound. According to CLP method blank criteria, a
laboratory blank may not contain any target compound in concentrations greater
than the CRQL. Based on an evaluation of all method blanks analyzed for SVOCs
using the February 1988 SOW, no interferents were detected.



TABLE 3-15. IDAHO NATIONAL ENGINEERING LABORATORIES DATA VALIDATION WORKSHEETS FOR PESTICIDES

Laboratory Date Date Date Pesticide/PCBs Pesticide/PCBs Pesticide/PCBs
SAIC sample Identification Date Date Analyzed Analyzed Analyzed Surrogate MS/MSD Blank
Number Number Collected Extracted (1) (2) (3) Recovery Analyses Analysis

881DOOEBB 8806S009002 06/03/88 06/06/88 07/20/88 07/20/88 07/20/88 ALL SURROGATE RECOVERIES ALL WITHIN CONTROL NONE DETECTED
WERE WITHIN CONTROL LIMITS EXCEPT:
LIMITS (24-154) FOR ALDRIN MSD %R=123;
DIBUTYLCHLORENDATE ALDRIN RPD=24%

PBLK PBLK 880606 NA 06/06/88 07/20/88 07/20/88 07/20/88
881DOOEBB MS 8806S009002 MS 06/03/88 06/06/88 07/20/88 07/20/88 07/20/88
881000EBB MSD 8806S009002 MSD 06/03/88 06/06/88 07/20/88 07/20/88 07/20/88

PBLK PBLK 880702 NA 07/02/88 08/07/88 07/25/88 07/29/88 ALL SURROGATE RECOVERIES NONE DETECTED
8801D22A 8806S079 001 06/27/88 07/02/88 08/08/88 07/25/88 07/29/88 WITHIN CONTROL LIMITS ALL WITHIN CONTROL

(20-150) FOR LIMITS EXCEPT:
DIBUTYLCHLORENDATE LINDANE MS %R=31;

LINDANE MSD %R=38
8801D22A MS 8806S079 001 MS 06/27/88 07/02/88 08/08/88 NT 07/29/88
8801D22A MSD 8806S079 001 MSD 06/27/88 07/02/88 08/08/88 NT 08/08/88

PBLK PBLK 880729 NA 07/29/88 08/20/88 08/20/88 08/20/88 ALL SURROGATE RECOVERIES NONE DETECTED
8801D48C 8807S099 001X 07/25/88 07/29/88 08/21/88 08/11/88 08/06/88 WITHIN CONTROL LIMITS
8801D49C 88075099 002X 07/25/88 07/29/88 08/21/88 08/11/88 08/06/88 (20-150) FOR ALL WITHIN % REC AND
8801D48C MS 8807S099 001X MS 07/25/88 08/01/88 NA 08/11/88 NA DIBUTYLCHLORENDATE %RPD CONTROL
8801D48C MSD 8807S099 001X MSD 07/25/88 08/01/88 NA 08/11/88 NA LIMITS
8801D49C MS 88075099 002X MS 07/25/88 07/29/88 08/21/88 NA 08/06/88
8801D49C MSD 88075099 002X MSD 07/25/88 07/29/88 08/21/88 NA 08/06/88

PBLK PBLK 880808 NA 08/08/88 08/29/88 08/16/88 08/23/88 ALL SURROGATE RECOVERIES NONE DETECTED
8802DOEB 8808S016 001 08/05/88 08/08/88 08/29/88 08/16/88 08/23/88 WERE WITHIN CONTROL HEPTACHLOR RPD=28%;
8802DOEB MS 8808S016 001 MS 08/05/88 08/08/88 08/29/88 08/16/88 08/23/88 LIMITS (24-154) FOR ALDRIN RPD=41%;
8802DOEB MSD 8808S016 001 MSD 08/05/88 08/08/88 08/29/88 08/16/88 08/23/88 DIBUTYLCHLORENDATE 4,41-DDT MSD

%R=36%, AND RPD=61%



TABLE 3-15. IDAHO NATIONAL ENGINEERING LABORATORIES DATA VALIDATION WORKSHEETS FOR PESTICIDES (Continued)

SAIC sample
Number

Laboratory
Identification
Number

Equipment Significant
Blank Sample
Analysis Results

Evaluation Check for
Linearity

Evaluation Retention Time
Shift For DBC

881DOOEBB

PBLK
881DOOEBB MS
881DOOEBB MSD

8806S009002

PBLK 880606
88065009002 MS
88065009002 MSD

NA None Detected

NA None Detected
NA Not Applicable
NA Not Applicable

ALDRIN (11.0%) AND 4,41-DDT
(24.6) WERE GREATER THAN
10.0% DIFFERENCE FOR
LINEARITY CHECK; ENDRIN
AND DBC WERE WITHIN
CONTROL LIMITS

DBC RETENTION TIME PERCENT
DIFFERENCES LESS THAN 2%
FOR ENVIRONMENTAL SAMPLES

P8LK
8801D22A

8801D22A MS
8801D22A MSD

P8LK 880702
88065079 001

8806S079 001 MS
8806S079 001 MSD

NA None Detected
*Not Avail. None Detected

*Not Avail. Not Applicable
*Not Avail. Not Applicable

ALL %RSD <10.0% FOR
ALDRIN, ENDRIN,
4,4'-DDT, AND DBC

DBC RETENTION TIME PERCENT
DIFFERENCES LESS THAN 2%
FOR ENVIRONMENTAL SAMPLES

PBLK
8801D48C
8801D49C
8801D48C MS
8801D48C MSD
8801D49C MS
8801D49C MSD

PBLK 880729
8807S099 001X
88075099 002X
8807S099 001X MS
8807S099 001X MSO
8807S099 002X MS
8807S099 002X MSD

NA None Detected
8802DOEB None Detected
8802D0EB None Detected
8802DOEB Not Applicable
8802DOEB Not Applicable
8802D0EB Not Applicable
8802D0EB Not Applicable

ALL %RSD <10.0% FOR ALDRIN,
ENDRIN, 4,4'-DDT, AND DBC
(FOR SAMPLES ANALYZED
8/20-8/21)

ALDRIN (16.2%), ENDRIN
(15.9%), AND 4,4'-DDT
(11.9%) WERE GREATER THAN
10.0% DIFFERENCE FOR
LINEARITY CHECK; DBC WAS
WITHIN CONTROL LIMITS
(<20% BREAKDOWN FOR
COMBINED 4,4'-DDT AND
ENDRIN 8/22-8/23)

DBC RETENTION TIME PERCENT
DIFFERENCES LESS THAN 2%
FOR ENVIRONMENTAL SAMPLES

PBLK
8802DOEB
8802D0E8 MS
8802DOE8 MSD

PBLK 880808
8808S016 001
8808S016 001 MS
8808S016 001 MSD

NA None Detected
NA None Detected
NA Not Applicable
NA Not Applicable

ALL %RSD <10.0% FOR ALDRIN,
ENDRIN, 4,41-DDT, AND DBC

DBC RETENTION TIME PERCENT
DIFFERENCES LESS THAN 2%
FOR ENVIRONMENTAL SAMPLES



TABLE 3-15. IDAHO NATIONAL ENGINEERING LABORATORIES DATA VALIDATION WORKSHEETS FOR PESTICIDES (Continued)

SA1C sample
Number

Laboratory
Identification
Number

Pesticide/PCB Standards Summary's Evaluation Check for 4,4DDT/Endrin
Combined Breakdown

881000EBB

PBLK
881DOOEBB MS
881DOOEBB MSD

8806S009002

PBLK 880606
8806S009002 MS
8806S009002 MSD

THE PERCENT DIFFERENCE FOR
4,4"-DDT (19.7%) WAS GREATER
THAN THE 15.0% DIFFERENCE
CONTROL LIMIT FOR QUANTITATION;
ALL OTHERS WERE IN CONTROL
LIMITS FOR BOTH QUANTITATION AND
CONFIRMATION

ALL PERCENT BREAKDOWNS FOR 4,4,-DDT
AND ENDRIN WERE LESS THAN 20.0%

PBLK
8801022A

8801022A MS
8801D22A MSD

PBLK 880702
8806S079 001

8806S079 001 MS
8806S079 001 MSD

SEVERAL PERCENT DIFFERENCES WERE
GREATER THAN 15.0% FOR
QUANTITATION AND 20.0% FOR
CONFIRMATION, BUT NO PESTICIDES
WERE DETECTED IN THESE SAMPLES SO
NO CORRECTIVE ACTIONS WERE
NECESSARY, NOR WERE ANY TAKEN

NOTE THAT EVAL MIX B (08/08/88
-9:18) WAS ABOVE THE CONTROL
LIMIT OF 20.0% AT 20.3%
BREAKDOWN FOR ENDRIN AND 4,4,-DDT;
SINCE THIS IS A QUANTITATION CHECK
AND NO PESTICIDES WERE DETECTED, NO
CORRECTIVE ACTIONS WERE NECESSARY

PBLK
8801D48C
8801D49C
8801D48C MS
8801D48C MSD
8801D49C MS
8801D49C MSD

PBLK 880729
8807S099 001X
8807S099 002X
8807S099 001X MS
88075099 001X MSD
8807S099 002X MS
8807S099 002X MSD

SEVERAL PERCENT DIFFERENCES WERE
GREATER THAN 15.0% FOR
QUANTITATION AND 20.0% FOR
CONFIRMATION, BUT NO PESTICIDES
WERE DETECTED IN THESE SAMPLES SO
NO CORRECTIVE ACTIONS WERE
NECESSARY, NOR WERE ANY TAKEN

ALL PERCENT BREAKDOWNS FOR 4,4'-DDT
AND ENDRIN WERE LESS THAN 20.0%

PBLK
8802DOEB
8802DOEB MS
8802DOEB MSD

PBLK 880808
8808S016 001
8808S016 001 MS
8808S016 001 MSD

ALL PERCENT DIFFERENCES WERE LESS
THAN 15.0% FOR QUANTITATION AND
20.0% FOR CONFIRMATION

ALL PERCENT BREAKDOWNS FOR 4,4'-DDT
AND ENDRIN WERE LESS THAN 20.0%



FOOTNOTES TO TABLE 3-15

Control limits for Soil Pesticide/PCB Surrogate Recovery
Dibutylchlorendate: 20-150
Isodrin: 20-127
(advisory limits)

Control limits for Water Pesticide/PCB Surrogate Recovery
Dibutylchlorendate: 24-154
lsodrin: 20-127
(advisory limits)

Control limits for Soil Pesticide/PCB MS/MSD Analysis
Lindane: 46-127, %RPD=50
Heptachlor: 35-130, %RPD=31
Aldrin: 34-132, %RPD=43
Dieldrin: 31-134, UPD=38
Endrin: 42-139, %RPD=45
4,4'DDT: 23-134, UPD=50

Control limits for Water Pesticide/PCB MS/MSD Analysis
Lindane: 56-123, UPD=15
Heptachlor: 40-131, XRPD=20
Aldrin: 40-120, %RPD=22
Dieldrin: 52-126, %RPD=18
Endrin: 56-121, %RPD=21
4,4'DDT: 38-127, UPD=27

NA - Not Applicable
NT - Not Tested
*Not Avail. - Information was not available
Control limits for organophosphorous pesticides:
Disulfton: 55-109%
Methyl Parathion: 81-111%

Control limits have not been established for dimethoate, delnav,
ethyl parathion, and DEF.

Note concerning the analyses: all samples were analyzed for
Pesticides/ PCBs (reported on the standard form I) and additionally,
organophosphorous pesticides, and chlorinated phenoxy acid
herbicides were analyzed for and reported on seperate forms.
Samples "...A" and "—IP were the same sample analyzed for
different parameters and both samples were used for MS/MSDs.

Note: There were no Field Blank samples taken for this project.
Trip Blank samples were not analyzed for Pesticides/PCBs.

Note: The MS/MSD analysis for sample 8801D48C was performed for
Chlorinated Phenoxy Acid Herbicides only.

The MS/MSD analysis for sample 8801D49C was performed for
CLP Pesticides/PCBs and Organophosphorous Pesticides only.

(1) Samples were analyzed for CLP pesticides/PCBs.
(2) Samples were analyzed for chlorinated phenoxy acid herbicides.
(3) Samples were analyzed for organophosphorous pesticides.
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Linearity Check--Calibration mixtures containing aldrin, endrin, 4,4' DDI,

and dibutyl chlorendate at 3 concentration levels must be analyzed at tte
beginning of each 72-hour analytical period. The percent RSD must be less than
or equal to 10 percent. All linearity criteria were met, except aldrin (11
percent) and 4,4'-DDT associated with 8801D0EB, analyzed July 20, 1988, ard
aldrin (16.2 percent), endrin (15.9 percent), and 4,4' -DDT associated with
8801D48C and 8801D49C, analyzed on August 29, 1988. Since the surrogate
recoveries and MS/MSD recoveries and differences were within the QC criteria,
these linearity results are not considered to have adversely affected data
quality.

Retention Time Evaluation--Since all pesticides and PCBs are quantified
using the external standard technique, the retention time of all target compounds
and surrogates must be determined. The dibutyl chlorendate retention time shift
between initial and all subsequent calibration mixtures must not be greater than
2 percent. All retention time shift criteria (i.e., less than 2 percent) were
met.

Standards Summary--Two calibration standards (i.e., Individual Standard
Mixtures A and B) were analyzed at the intervals specified in SOW 2/88. The
calibration factor calculated for each single component pesticide (e.g, lindane,
endrin, aldrin) must not exceed 15 percent for the GC column used for
quantitation nor exceed 20 percent for the confirmation analysis. Several
percent differences calculated from the July 20, August 7, 8, 20, and 21 analyses
were greater than 15 percent; however, pesticides/PCBs were not detected in the
associated samples. The percent differences calculated from the August 29, 1988
analysis were less than 15 percent.

4,4 ' -DDT/Endrin Breakdown Evaluation- -All percent breakdown criteria (i.e.,
20.0 percent) were met, except for that calculated for the August 8, 1988
analysis (20.3 percent). Since pesticides/PCBs were not detected in the
associated samples, corrective action was not taken based on this QC analysis.
These results are not considered to adversely impact data quality.

3.2 INORGANIC ANALYSES

Three soil samples were submitted to the Weston Laboratory for Inorganic
Compound analysis using the July 1988 CLP SOW. A data quality assessment is
presented in the following subsection.

3.2.1 Trace Metals and Cyanide (SOW 7/88) 

Three soil samples and three QC blanks (i.e., two equipment blanks and one
spike blank) were collected and analyzed using the July 1988 SOW. Data quality
will be evaluated using the guidelines and control limits specified for holding
times, initial and continuing calibration verification, method blanks,
interference check sample analysis, spiked sample analysis, duplicate sample
analysis, laboratory check sample analysis, and contract required detection
limits (CRDL) verification. Table 3-16 presents the trace metals and cyanide
validation worksheets.

Holding Times--Holding times were defined as the maximum amount of time
allowed to elapse between the date and time of sample collection and the date and

a5-to



TABLE 3-16. IDAHO NATIONAL ENGINEERING LABORATORY INORGANICS DATA VALIDATION WORKSHEETS

CALIBRATION BLANKS
Laboratory Mercury Cyanide

SAIC Sample ID Date Analysis Analysis Initial Continuing Initial Continuing Procedural

Number Number Received Date (1) Date (1) Calibration (a) Calibration (a) Blank (b) Blank (b) Blank (b)

SOIL
8801D48B 8807S099-001M 07/27/88 08/11/88 08/05/88 ALL INITIAL AND CONTINUING NO CONTAMINANTS WERE NO CONTAMINANTS WERE NO CONTAMINANTS WERE

(15 DAYS) (9 DAYS) CALIBRATIONS WITHIN %R DETECTED IN ANY OF THE DETECTED IN ANY OF THE DETECTED IN ANY OF THE
CONTROL LIMITS FOR ALL INITIAL BLANKS CONTINUING BLANKS PROCEDURAL BLANKS
METALS

8801D49B 88075099-002M 07/27/88 08/11/88 08/05/88
(15 DAYS) (9 DAYS)

SOIL
8801D22B 8806S079-001 06/28/88 07/19/88 07/06/88 ALL INITIAL AND CONTINUING NO CONTAMINANTS WERE NO CONTAMINANTS WERE NO CONTAMINANTS WERE

(21 DAYS) (8 DAYS) CALIBRATIONS WITHIN %R DETECTED IN ANY OF THE DETECTED IN ANY OF THE DETECTED IN ANY OF THE
CONTROL LIMITS FOR ALL INITIAL BLANKS CONTINUING BLANKS PROCEDURAL BLANKS
METALS

WATER
8802DOEB 88085016-001 08/06/88 08/15/88 08/10/88 ALL INITIAL AND CONTINUING NO CONTAMINANTS WERE NO CONTAMINANTS WERE NO CONTAMINANTS WERE

(9 DAYS) (4 DAYS) CALIBRATIONS WITHIN %R DETECTED IN ANY OF THE DETECTED IN ANY OF THE DETECTED IN ANY OF THE

8802D0SB 8808S016-003 08/06/88 08/15/88 CONTROL LIMITS FOR ALL INITIAL BLANKS CONTINUING BLANKS PROCEDURAL BLANKS

(9 DAYS) METALS

WATER
881DOOEBC 8806-009-003 06/04/88 Not Avail. Not Avail. ALL INITIAL AND CONTINUING CONTAMINANTS WERE CONTAMINANTS WERE CONTAMINANTS WERE

CALIBRATIONS WITHIN %R DETECTED IN THE INITIAL DETECTED IN THE DETECTED IN THE
CONTROL LIMITS FOR ALL BLANKS BELOW THE CRDL CONTINUING BLANKS BELOW PROCEDURAL BLANKS BELOW
METALS (2) (2) THE CRDL (2) THE CRDL (2)



TABLE 3-16. IDAHO NATIONAL ENGINEERING LABORATORY INORGANICS DATA VALIDATION WORKSHEETS (Continued)

SAIC Sanple
Number

Laboratory
ID
Number

ICP/ICS

Initial (c)

ICP/ICS

Final (c)

ACCURACY

Spike
Sample (d)

PRECISION

Duplicate
Sample (e)

LCS
Laboratory
Control
Sample (f)

CRDL
Verification

AA (g)

SOIL
8801D48B

8801D49B

88075099-001M ALL INITIAL
ICP/ICS %R
WITHIN CONTROL
LIMITS

8807S099-002M

ALL FINAL ICP/
ICS %R WITHIN
CONTROL LIMITS

PERCENT RECOVERY FOR
AG=3.3%/ ALL OTHER
%Rs WITHIN SPIKE
SAMPLE CONTROL (2)

ALL DUPLICATE SAMPLE
RPOs WERE LESS THAN
35%.

AS %R=122% RESULTS REMAINED
UNCORRECTED; TL %R=57%
RESULTS REMAIN UNCORRECTED;
ALL OTHER PERCENT
RECOVERIES WITHIN CONTROL
LIMITS

ALL CRDL %R FOR AA
WERE GREATER THAN
ZERO

SOIL
8801D22B 88065079-001 ALL INITIAL

ICP/ICS %R
WITHIN CONTROL
LIMITS

ALL FINAL ICP/
ICS %R WITHIN
CONTROL LIMITS

PERCENT RECOVERY FOR
AG=3.3%/ ALL OTHER
%Rs WITHIN SPIKE
SAMPLE CONTROL (2)

ALL DUPLICATE SAMPLE
RPDs WERE LESS THAN
35%.

AS %R=122% RESULTS REMAINED
UNCORRECTED; TL %R=57%
RESULTS REMAIN UNCORRECTED;
ALL OTHER PERCENT RECOVERIES
WITHIN CONTROL LIMITS

ALL CRDL %R FOR AA
WERE GREATER THAN
ZERO

WATER
8802DOEB

8802DOSB

88085016-001

8808S016-003

ALL INITIAL
ICP/ICS %R
WITHIN CONTROL
LIMITS

ALL FINAL ICP/
ICS %R WITHIN
CONTROL LIMITS

PERCENT RECOVERY FOR
AG=O%/ ALL OTHER
%Rs WITHIN SPIKE
SAMPLE CONTROL
LIMITS

WATER SAMPLES ARE NOT
ANALYZED FOR PERCENT
DIFFERENCES

ALL PERCENT RECOVERIES
WITHIN %R CONTROL LIMITS
(80-120%)

ALL CRDL %R FOR M
WERE GREATER THAN
ZERO

WATER
881DOOEBC 8806-009-003 ALL INITIAL

ICP/ICS %R
WITHIN CONTROL
LIMITS

ALL FINAL ICP/
ICS %R WITHIN
CONTROL LIMITS

PERCENT RECOVERY FOR
SE=72.0%/ ALL
OTHER %Rs WITHIN
SPIKE SAMPLE
CONTROL LIMITS

WATER SAMPLES ARE NOT
ANALYZED FOR PERCENT
DIFFERENCES

PERCENT RECOVERIES FOR
AS=214, P8=52.3, TL=48.1;
ALL OTHER %Rs WITHIN CONTROL
LIMITS

ALL CRDL %R FOR M
WERE GREATER THAN
ZERO



TABLE 3-16. IDAHO NATIONAL ENGINEERING LABORATORY INORGANICS DATA VALIDATION WORKSHEETS (Continued)

SAIC Sample
Number

Laboratory
ID
Number

CRDL
Verification

Initial
ICP (g)

CRDL
Verification

Final
ICP (g)

Standard
Addition
Results

Equipment
Blank
Results

Significant
Sample
Results

SOIL
8801D488

8801D49B

88075099-001M ALL %R FOR INITIAL ICP
CRDL VERIFICATIONS
WERE GREATER THAN
ZERO

8807S099-002M

ALL %R FOR FINAL ICP
CRDL VERIFICATIONS
WERE GREATER THAN
ZERO

PEARSON'S r=0.9743 FOR LEAD;
ALL OTHER STANDARD ADDITION
RESULTS GREATER THAN 0.995

8802D0EB

8802D0EB

SB=14.4UFN\AS=6.4FNS\BA=392P\BE=1.4P\
CD=8.4P•\CR=40.0P\C0=14.4P\CU=26.9P\
PB=16.1F\HG=0.12UCVN•\NI=34.4P\V=52.7P\
ZN=81.6PE mg/Kg

AS=14.3FN\BA=348P\8E=1.4P\CD=7.8P*\
CR=33.4P\CO=13.4P\CU=30.3P\PB=14.6F\
HG=0.12UCVN*\NI=27.9P\V=49.5P\ZN=67.4P mg/Kg

SOIL
88010228 8806S079-001 ALL %Ft FOR INITIAL ICP

CRDL VERIFICATIONS
WERE GREATER THAN
ZERO

ALL %R FOR FINAL ICP
CRDL VERIFICATIONS
WERE GREATER THAN
ZERO

PEARSON'S r=0.9743 FOR LEAD;
ALL OTHER STANDARD ADDITION
RESULTS GREATER THAN 0.995

Not Avail. AS=4.0FN\BA=273P\C0=4.8P•\CR=25.2P\C0=13.3P\
CU=28.4P\PB=7.2F\HG=0.6CVN•\NI=27.5P\
V=53.3P\ZN=48.9P mg/Kg

WATER
8802D0E8

8802DOSB

8808S016-001

8808S016-003

ALL 812 FOR INITIAL ICP
CRDL VERIFICATIONS
WERE GREATER THAN
ZERO

ALL %Pt FOR FINAL ICP
CRDL VERIFICATIONS
WERE GREATER THAN
ZERO

NA

8802DOEB

PB=29.8F fig/L

Not Applicable

WATER
881DOOEBC 8806-009-003 ALL %R FOR INITIAL ICP

CRDL VERIFICATIONS
WERE GREATER THAN
ZERO

ALL %R FOR FINAL ICP
CRDL VERIFICATIONS
WERE GREATER THAN
ZERO

NA BE=1.0BP\PB=10.6F\HG=0.40\AG=7.7UN\ZN=156P itg/L
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FOOTNOTES TO TABLE 3-16

(a) Calibration percent recovery control limits for mercury = 80-120 %R, for
other metals = 90-110 XR, and for cyanide = 85-115 %R.

(b) Instrument detection limits and methods for all metals analyzed (Pg/L):
Sb = 60 F
As = 1OF
Ba = 200 P
Be = 5 P
Cd = 5 P
Cr = 10 P
Co = 50 P
Cu = 25 P
Pb = 3 F
Hg = 0.2 CV
Ni = 40 P
Se = 5 P
Ag = 10 P
Tl = 10 P
Sn = 5000 P
V = 50 P
Zn = 20 P

(c) Control limits for ICP interfernce check sample (ICS) are 80-120 %R for
initial and final.

(d) Control limits for spike sample % recoveries (%R) are 75-125%.
(e) Duplicate sample control limits are t 20 percent RPD for those samples

greater than 5X the CRDL.
(f) Laboratory control sample (LCS) control limits are 80-120 percent for

all elements.
(g) Control limits for CRDL Verification have not been established, any

recovery greater than zero is deemed acceptable.
(1) Holding time for mercury is 28 days for soil and water samples;

holding time for cyanide samples is 14 days for soil and water
samples.

(2) Note about all the data: these samples were analyzed in batches that were
validated previously; some data may be skewed by the results from
non-applicable samples.

NA - Not Applicable
Not Avail. - Information was not available
* - Duplicate analysis not within control limits.
CV - Analyzed by cold vapor (mercury only).
F - Analyzed by graphite furnace atomic absorption (GFAA).
N - Spiked sample recovery not within control limits.
P - Analyzed by inductively coupled argon plasma (ICAP).
U - Indicates compound was analyzed for but not detected.

Note: There were no Field BLank samples taken for this project.

a5-&
Pa9655



time the sample was extracted. The Weston Laboratory was required to meet
analysis holding times (for both soil and water samples) of 14 days for cyanide,
28 days for mercury, and 6 months for all other inorganics. Based on an
evaluation of all environmental samples and QC blanks analyzed for Inorganics
using the July 1988 SOW, all holding time criteria were met.

Initial Calibration Verification--Calibration of the inductively coupled
argon plasma (ICP) spectrometer was established and validated by injecting a
blank and at least one standard to establish an analytical curve. Calibration
of the graphite furnace atomic absorption spectrometer (GFAA) was established and
validated by injecting a blank and at least three standards (one of which must
be at the CRDL) to establish the analytical curve. Mercury analysis requires the
use of a blank and at least four standards to establish the curve and cyanide
analysis requires the use of a blank and at least three standards in establishing
the curve with a distilled midrange standard. Following the initial calibration,
percent recovery values were evaluated to verify the validity of the calibration.
Calibration criteria requirements (i.e., mercury, 80 to 120 percent; cyanide, 85
to 115 percent; and all others, 90 to 110 percent recovery) were described in the
July 1988 SOW. Based on an evaluation of the initial calibrations conducted for
metals and cyanide analyses, all percent recovery values were within control
limits.

Continuing Calibration Verification--A CCV standard was analyzed daily and
every 12 hours. Following the standard analysis, percent recovery values were
calculated to verify that the current calibration remained acceptable. After
this, at least one of the ICV and CCV percent recovery values per analysis type
(e.g., ICP, GFAA) was recalculated to confirm that the original calculation
agreed with the recalculation (i.e. within one percent). Percent recovery
requirements used to evaluate the calibration acceptability are described in the
July 1988 SOW. Based on an evaluation of the continuing calibrations conducted
for metals and cyanide analyses, all percent recovery values were within control
limits.

Method Blanks--One method blank analysis was conducted with each batch of
environmental samples analyzed for metals and cyanide. Each method blank was
evaluated for interferents that might potentially interfere with accurate
quantitation of a target compound. According to CLP criteria, a laboratory blank
may not contain any contaminants. Based on an evaluation of all method blanks
(i.e., initial, continuing, and procedural) analyzed for metals and cyanide using
the July 1988 SOW, no interferents were detected, except in 881DOOEBC, where some
contaminants were detected, but were all below the CRDL.

Interference Check Sample (ICS) Analysis--An ICS was run at the beginning
and end of each sample analysis run, or twice per 8-hour work shift, whichever
was more frequent. The results for the ICS solution analysis must fall within
the control limits (i.e., within 20 percent of the true value), or have an
absolute value greater than the instrument detection limit for those ai, not
present in the ICS solution. One or more of the percent recoveries were then
recalculated from the raw data (ICP printout) to verify that the original value
and the recalculated value agreed. ICS criteria requirements are described in
the July 1988 SOW. Based on an evaluation of the interference check sample
analyses conducted for metals and cyanide, all percent recovery criteria were
within control limits.
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Spiked Sample Analysis--Spiked sample analyses were conducted to assess the
accuracy of the laboratory and to evaluate the matrix effect of the sample upon
the analytical methodology based upon the percent recovery of each compound. The
control limits for percent recovery values were between 75 and 125 percent, and
were described in the July 1988 SOW. One or more of the recoveries was then
recalculated from the raw data to verify that the original value and the
recalculated value agreed. A11 percent recoveries were within the required
control limits for all spiked samples, except for 8801D48B (silver = 3.3
percent), 8801D22B (silver = 3.3 percent), 8802D0EB (silver = 0 percent), and
881DOOEBC (selenium — 72.0 percent). None of these elements were detected in the
soil samples, however, so these spiked samples were not considered to have
adversely impacted the data quality. Tables 3-17 and 3-18 present the spiked and
duplicate sample results for water and soil samples, respectively.

Duplicate Sample Analyses--Duplicate sample analyses were conducted to
assess the precision of the laboratory based on each sample matrix. Precision
was expressed as the RPD. The control limits for the RPD were within 20 percent
(35 percent for soils) for sample values greater than 5 times the CRDL or two
times the CRDL for sample values less than 5 times the CRDL. These limits were
described in the July 1988 SOW. One or more of the RPD values was then
recalculated to verify that the results were reported correctly. Based on an
evaluation of the duplicate sample analyses conducted for Metals and Cyanides,
all soil samples were within control limits. Since all of the water samples were
field QC blanks, duplicate analyses were not performed for water samples.

Laboratory Control Sample (LCS) Analyses--Laboratory control sample
analyses serve as monitors of the overall performance of all analysis steps.
Since LCS control limits (percent recovery) for soils were not reported, the
limits for soils were assumed to be the same as those used for water samples
(i.e. 80-120 percent). These control limits were described in the July 1988 SOW.
The raw data were then checked and one or more of the recovery values was
recalculated to verify the results. A11 percent recoveries results for metals
and cyanide were within control limits, except for 8801D48B (arsenic = 122
percent, thallium = 57 percent), 8801D22B (arsenic — 122 percent, thallium — 57
percent), and 881DOOEBC (arsenic = 214, lead = 52.3, thallium = 48.1 percent).
The significant sample results for arsenic for samples 8801D48B and 8801D22B
should be regarded as estimates because the LCS recoveries were greater than 120%
and the sample results were above the instrument detection limit (i.e., 10 µg/L).
For samples 8801D48B and 8801D22B, the sample results for thallium should be
regarded as estimates because the results were below the instrument detection
limit (i.e. 10 pg/L) and the LCS recoveries were within the range of 50 to 79
percent. In sample 881DOOEBC, the result for arsenic is regarded as acceptable
because the results are below the instrument detection limit and the LCS recovery
is greater than 120 percent. Additionally, the result for lead in this sample
is regarded as an estimate because the LCS recovery is within 50 to 79 percent
and the sample result is above the instrument detection limit (i.e., 3 pg/L); the
result for thallium, however, is unusable because the LCS recovery is less than
50 percent.

CRDL Verification--A CRDL verification analysis is required for both GFAA
and the ICP (initial and final) to verify the contract required detection limits.

oa&
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TABLE 3-17. TRACE METALS SPIKED SAMPLE AND DUPLICATE SAMPLE RESULTS: WATER SAMPLES AT IDAHO NATIONAL LABORATORIES,
IDAHO FALLS, IDAHO

ACCURACY PRECISION

MS Percent %R %R %R MSD RPD RPD
Total No. Recovery Control No.Accept No.Unaccept Total No. Range RPD No.Accept No.Unaccept

Parameter Analyses Ranges Limits Analyses Analyses Analyses RPD Limits Analyses* Analyses*

TRACE METALS
Antimony (103) (75-125) 1 0 0 NA 60 NA NA

Arsenic (83.0) (75-125) 1 0 0 NA 10 NA NA
Barium (98.6) (75-125) 1 0 0 NA 200 NA NA
Beryllium (102) (75-125) 1 0 1 (200) 5 0 1
Cadmium (101) (75-125) 1 0 0 NA 5 NA NA
Chromium (101) (75-125) 1 0 0 NA 10 NA NA
Cobalt (99.1) (75-125) 1 0 0 NA 50 NA NA
Copper (109) (75-125) 1 0 0 NA 25 NA NA
Lead (97.0) (75-125) 1 0 1 (0.00) 5 1 0
Nickel (96.0) (75-125) 1 0 0 NA 40 NA NA
Selenium (72.0) (75-125) 0 1 0 NA 5 NA NA
Silver (0.00) (75-125) 0 1 0 NA 10 NA NA
Thallium (95.6) (75-125) 1 0 0 NA 10 NA NA
Vanadium (92.6) (75-125) 1 0 0 NA 50 NA NA
Zinc (96.0) (75-125) 1 0 1 (109) 20 0 1

* - Acceptable and unacceptable based on control limits only.
NA - Not analyzed.
Samples 8801EBCD and 8802D0EB were used for matrix effects evaluations.



TABLE 3-18. TRACE METALS SPIKED SAMPLE AND DUPLICATE SAMPLE RESULTS: SOIL SAMPLES AT IDAHO NATIONAL LABORATORIES,
IDAHO FALLS, IDAHO

ACCURACY PRECISION

MS Percent %R %R %R MSD RPD RPD
Total No. Recovery Control No.Accept No.Unaccept Total No. Range RPD No.Accept No.Unaccept

Parameter Analyses Ranges Limits Analyses Analyses Analyses RPD Limits Analyses* Analyses*

TRACE METALS
Barium (99.0) (75-125) 1 0 1 0.040 20 1 0
Beryllium (97.0) (75-125) 1 0 0 NA 20 0 0
Cadmium (102) (75-125) 1 0 1 14 20 1 0
Chromium (98.0) (75-125) 1 0 1 0.80 20 1 0
Cobalt (105) (75-125) 1 0 1 14 20 1 0
Copper (107) (75-125) 1 0 1 7.7 20 1 0
Nickel (103) (75-125) 1 0 1 8.6 20 1 0
Silver (3.30) (75-125) 0 1 0 NA 20 0 0
Tin (99.0) (75-125) 1 0 0 NA 20 0 0
Vanadium (89.0) (75-125) 1 0 1 4.7 20 1 0
Zinc (85.0) (75-125) 1 0 1 2.0 20 1 0

* - Acceptable and unacceptable based on control limits only.
NA - Not analyzed.
Sample 8801D22A was used for matrix effects evaluations.



The EPA has not established any control limits for this QC check analysis, but
any positive percent recovery is considered to be acceptable. Based on an
evaluation of the CRDL verification analyses conducted for Metals and Cyanide,
all samples were greater than zero.
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mible 5-22. Quality control table summary for formation gas samplesa

Chain Tuning
Borehole Sample Sample of Holding Surrogate and Initial Continuing Internal Method

Number Number Volume Custody Time Recovery Mass Cal Cal Cal Standard Blank

8801D 05/03/89

E8019X8901 OK OK OK OK OK
Two
compounds

4 compounds
exceeds

OK
Acetone
2-butanone

E8018X8901 OK OK OK OK OK exceeds % diff OK

E8017X8901 OK OK OK OK OK % diff OK

E8016X8901 OK OK OK OK OK OK

E8015X8901 Sample not collected

E801528901 OK OK OK NO* OK OK

E801538901 OK OK OK NO OK OK

E801058901 OK OK OK OK OK OK

8801D 05/10/89

E801548901 5mL OK OK OK OK OK

E8014X8901 5mL OK OK OK
*

OK
3 compounds
exceeds

OK
4 compounds
found in

E8013X8901 5mL OK OK NO

*

OK % diff OK
* lab blank

E801328901 5mL OK OK NO OK NO

E801338901 Sample not collected

E8012X8901 5mL OK OK OK OK OK

E8011X8901 5mL OK OK OK OK OK

E8010X8901 5mL OK OK OK OK OK

78-4 05/18/89

E7845X8901 OK OK OK OK OK OK

E784528901 OK OK OK OK OK
6 compounds

OK
2-butanone

E7844X8901 OK OK OK OK OK % diff 
exceeds

OK
methylene chlo
1,1,1-trichlor

E784428901 OK OK OK OK* OK OK

E7843X8901 23 mL OK OK NO * OK OK

E7842X8901 OK OK OK NO* OK OK

E7840E8901 OK OK OK NO OK OK

WWW-1 05/31/89

EWW17X8901 OK OK OK OK OK OK

EWW16X8901 OK OK OK OK OK
8 compounds
exceeds

OK
4 compounds
found in

EWW1628901 Sample not collected % diff blank
EWW1638901 OK OK OK OK OK OK

EWW15X8901 OK OK OK OK OK OK

EWW14X8901 OK OK OK OK OK OK

EWW1428901 OK OK OK OK OK OK

EWW10S8901 OK OK OK OK OK OK

WWW-1 06/06/89

EWW13X8901 OK OK OK OK OK OK

EWW1328901 OK OK OK OK OK
7 compounds
exceeds

OK
2 blanks
run

EWWI2X8901 OK OK OK OK
*

OK % diff OK

EWW11X8901 OK OK OK NO OK OK

EWW1128901

EWW10X8901

OK OK OK

OK OK OK

NO
*

*
N0 

OK

OK

OK

OK

3 compounds
reported



Table 5-22. (continued)

Chain Tuning
Borehole Sample Sample of Holding Surrogate and Initial Continuing Internal Method
Number Number Volume Custody Time Recovery Mass Cal Cal Cal Standard Blank

77-1 06/08/89 8 Compounds 2-butanone

E7716X8901 OK OK >48 H OK OK exceeds OK 1,1,1-tri-

E7715X8901 OK OK >48 H NO
*

OK % diff OK
chloroethane

E771528901 OK OK >48 H OK OK OK

E7714X8901 OK OK >48 H OK OK OK

E7713X8901 OK OK >48 H OK OK OK
*

E7712X8901 OK OK >48 H NO
*

OK OK

E7710T8901 OK OK >48 H NO OK OK

a. Communication between L. D. Goodrich, EG&G Idaho, Inc., Idaho Falls, Idaho, and L. N. Peterson/C. J. Bonzon, EG&G
Idaho, Inc., Idaho Falls, Idaho, December 26, 1989.

1°1,5-7
pag t



>
v
.g
a
a
R.
1"



APPENDIX 6-1

1983 SOILS STUDY

o- i
PaOff 6



checKea 2...

ri*EGEG Idaho, Inc. SPrrt 'uo PG-WM-e3-032

Da'a October 19".3

INTERNAL TECHNICAL REPORT

:-,CREFNIMG FOR HAZARDOUS MATERIALS 1M RWMO ERODIBLE SOILS

Physical Pnd Biological Sciences Division
Earth and Li fe Sciences Branch

0.1an B. CrockAtt

AporovtO 5.
—

THIS DOCUMENT HAS NOT RECEIVED PATENT
CLEARANCrAND IS NOT TO BE TRANSMITTED

TO THE PUBLIC DOMAIN



PG-WM-83-032
October 1983

SCREENING FOR HAZARDOUS MATERIALS IN RWMC ERODIBLE SOILS

Physical and Biological Sciences Division
Earth and Life Sciences Branch

Alan B. Crockett

0 "9-1
046



CONTENTS

INTRODUCTION   1

OBUECTIVES   3

SAMPLING DESIGN   4

ANALYTICAL PROCEDURES   8

RESULTS   13

CONCLUSIONS   15

REFERENCES   16

APPENDIX A--RAW DATA FOR METALS AND NONMETALLIC INORGANIC CONSTITUENTS
IN RWMC SOILS   17

FIGURES

1. Locations of RWMC soil sampling sites R-2 through R-9   5

2. Location of soil sampling location R-1 and Spreading Area B
where control samples were collected   6

TABLES

1. List and detection limits of organic chemicals, 9 metals, and
nonmetallic inorganic constituents analyzed in ROC and control
soils   9

2. Results of two quality assurance samples (field duplicates)
submitted to the Laboratory   12

3. Concentration of metals and inorganic nonmetallic 14 compounds
in surface soils at RWMC and WERF   14

A-1. Raw data for metals and nonmetallic inorganic constituents in
RWMC soils   18

aa--/
pag e 3



SCREENING FOR HAZARDOUS MATERIALS IN RWMC ERODIBLE SOILS

INTRODUCTION

The Radioactive Waste Management Complex (RWMC) in the Idaho National

Engineering Laboratory is currently a shallow land burial site for

low-level waste and, prior to 1970, for transuranic waste. Since it was

opened in 1952, about 115,000 m3 (4,060,000 ft3) of low-level waste and

low-level waste commingled with transuranic waste have been buried at the

RWMC. The practice of burying transuranic waste was discontinued in 1970.

The buried waste consists of a variety of materials contaminated with

radioactivity including: construction and demolition material, laboratory

equipment, protective clothing, maintenance equipment, decontamination

materials, waste processing products, etc.1 Some of the buried waste, if

not radioactive, would be considered hazardous waste as defined by the

Resource Conservation and Recovery Act (RCRA), 40 CFR 260-265. By this

definition, the hazardous wastes known to be buried at the ROC include

acetone, antimony, benzene, cadmium, hydrofluoric acid, mercury and

thallium. Other buried hazardous materials include asbestos, beryllium,

gasoline, lead, nitrates, oil, palladium, polychlorinated biphenyls,

zirconium, etc.1 Accurate data do not exist on the types and quantities

of contaminated, hazardous materials buried at the RWMC, but quantities of

most are thought to be small.

Increased concern for hazardous waste has been stimulated by the RCRA

regulations promulgated by the EPA, and DOE's concern for hazardous waste

and radioactive mixed waste (radioactive waste containing hazardous waste

constituents). Under DOE Order 5480.2,2 low-level radioactive mixed

waste will be managed "to assure a degree of protection of the environment

and the safety of the public equivalent to that afforded under

40 CFR 260-265." While the Order does not apply retroactively, it has

stimulated concern about radioactive mixed waste previously buried at the

RWMC.

To ensure that buried 11-adioactive waste is not migrating from the

RWMC, routine environmental monitoring is conducted. '4 Samples of



groundwater, surface water, subsurface rock and soil, surface soil, air,

and biota are analyzed for radionuclides. The only nonradioactive

constituents routinely sought are nitrates in a few soil and surface water

samples and chlorides in groundwater. Results of the monitoring programs

are reported annually.

One special study was conducted in 1980 by the U.S. Geological

Survey;5 RWMC groundwater and perched water samples were analyzed for

dissolved organic carbon (D0C), since elevated levels generally indicate

contamination by organic chemicals. Water samples from four deep

wells--numbers 87, 88, 89, and 90--were collected by pumping. These

samples contained 1.6-8.7 mg/L of DOC compared to background levels of

7.1 mg/L. The perched water sample was collected from Well 92 and it

showed a value of 8.7 mg/L DOC compared to a background level of 9.3 mg/L.

According to these data, there is no evidence of organic contamination of

groundwater.

Other than the United States Geological Survey (USGS) study of

groundwater, no studies have been conducted to determine if nonradioactive

hazardous materials are migrating from the RWMC. Since only limited

migration of radioactive waste has occurred, hazardous waste movement has

also been assumed to be minimal. Thus, this screening study was conducted

to determine if trace elements and organics from buried waste are migrating

from the RWMC as evidenced by their presence in surface soils.



O8JECTIVES

The purpose of this screening study was to determine if hazardous

materials buried at the RWMC are migrating from the burial site as

particulate matter suspended in air or water. To maximize the probability

of detecting metals and organics and to minimize costs, sampling efforts

focused on collecting surface soils consisting of fine particulates.

Fine-grained soils have a relatively higher probability of resuspension and

a greater sorption capacity for metals and organics than do coarse

materials.6 The results of this study will serve as a basis for

determining if more comprehensive studies are needed.

The specific objectives of the study were as follows:

o To quantify the concentrations of hazardous metals and organics

in surface soil at the RWMC

o To determine whether the contaminant levels represent a

significant hazard that would require routine monitoring.
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SAMPLING DESIGN

Initially, waste records were examined to determine if specific areas

of the RWMC could be associated with radioactive mixed waste disposal. The

records were not helpful and were not used as a basis for the sampling

design.

As previously noted, metals and organic chemicals usually concentrate

in fine particles, and such fines are mare susceptible to erosion.

Therefore, waterborne and deposited soil found in drainage ditches and

depressions was selected for sampling. Nine soil samples potentially

containing hazardous materials (R) and three control samples (C) were

collected from the following areas (Figures 1 and 2):

R-1 Spreading area downstream from the RWMC to which runoff

is channeled

R-2 Ditch just outside the burial ground into which all

runoff water from the burial grounds is pumped

R-3 Depression to the right of the entrance gate and within

the burial grounds

R-4 Culvert which receives runoff from Pad A

R-5 Depression west of pit 2 (closed in 1963)

R-6 Sedimentation area north of trench 2 before cuivert

R-7 Depression southeast and downgradient from an abandoned

acid disposal pit

R-8 Bottom of active pit 16/17

t7
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Figure 1. Location of RWMC soil sampling Sites R-2 through R-9.
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Figure 2. Location of soil sampling Location R-1 and spreading Area 3
where control samples were collected.
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R-9 Area where snow scraped from the burial grounds is

deposited

C-1 Control taken from undisturbed sagebrush area

C-2, C-3 Controls collected from diversion area B which is used

as a source of clean soil for capping pits and trenches

Each sample was a composite of five surface soil subsamples. The

subsamples were scooped with a trowel from inside a steel ring (5 cm

deep x 10-cm diameter) which was pounded into the ground and the soil was

then placed in specially cleaned 1-qt (%1-L) glass jars with teflon-lined

lids. In control areas, subsamples were collected from a large area, but

samples collected from ditches and ponding areas were composited from much

smaller areas. The trowel and steel ring used for sampling was cleaned

with chlorothane Nu (solvent for radioactive decontamination) between

samples. The samples were collected on September 13, 1982, and shipped

chilled to the analytical laboratory where they were received

September 15, 1982.



ANALYTICAL PROCEDURES

All samples were analyzed by California Analytical Laboratories, Inc.,

for the organic compounds, metals, and inorganic nonmetallic constituents

shown in Table 1. The lower limits of detection in soil are also listed in

Table i. Raw data on these metals, inorganic nonmetals, and a few other

elements are presented in Appendix A. All results are based upon wet

weights of samples.

Organic Compounds

The analytical procedures used for organic priority pollutants in

sediments were specified by the EPA in their contract with the laboratory.

The procedures are modified versions of methods 608, 613, 624, and 625 as

published in the Federal Register, December 3, 1979. Any significant peak

detected on the gas chromatograph runs, even though not a priority organic,

was to be identified.

For extractable compounds, 40 g of sediment (wet weight) were

extracted in a Soxhelet apparatus with 1:1 acetone/hexane (v:v) (spiked

with the internal standards) for 16 h. One half of the extract was

concentrated to 10 mL using a Kuderna-Danish evaporator, and the second

half was rinsed with water, concentrated, and analyzed for pesticides. The

first extract was added to 50 mL of hexane, and the mixture was extracted

three times with a NaOH solution. The organic phase was then concentrated

and analyzed by gas chromatography/mass spectrometry for base/neutral

compounds. The aqueous extract was acidified, extracted three times with

methylene chloride, concentrated, and analyzed for acid extractable

compounds.

Volatile organics in soils were determined by placing 1 to 5 g of soil

into a volatile organic analysis vial and adding 5 mL of water containing

internal standards. The vial was then purged, and the vapors trapped and

analyzed according to EPA method 624 referenced above.
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TABLE 1. LIST AND OETECTION LIMITS OF ORGANIC C'hEMICALS, METALS ANO NONMETALLIC
INORGANIC CONSTITUENTS ANALYZED IN RWM0 ANO CONTROL SOILS (mg/kg)

Volatiles
Detection

3ase/Neutral Compounds
Detection
Limit

acrolein 0.05 acenaohthene 0.5
acrylonitrile 0.05 benzidine 0.5
benzene 0.05 1,2,4-trichlorooenzene 0.5
caroon tetrachloride 0.05 hexachlorobenzene 0.5
chlorobenzene 0.05 hexachloroethane 0.5

1,2-dichloroethane 0.05 bis(2-chloroethyl)ether 0.5
1,1,1-tricnloroethane 0.05 2-chloronaohthalene 0.5
1,1-dichloroethane 0.05 1,2-dichlorobenzene 0.5
1,1,2-trichloroethane 0.05 1,3-dichlorobenzene 0.5
1,1,2,2-tetrachloroethane 0.05 1,4-dichlorobenzene 0.5

cnloroethane 0.95 3,3 1-dichlorobenziaine 0.5
2-chloroethylvinyl ether 0.05 2,4-dinitrotoluene 0.5
chloroform 0.05 2,6-dinitrotoluene 0.5
1,1-dichloroethene 0.05 1,2-diphenylhydrazine 0.5
trans-1,2-dichloroethene 0.05 fluoranthene 0.5

1,2-dichloropropane 0.05 4-chlorophenyl phenyl ether 0.5
trans-1,3-dicnloroprooene 0.05 4-bromophenyl phenyl ether 0.5
cis-1,3-dichloropropene 0.05 bis (2-chloroisooropyl) ether 0.5
ethylbenzene 0.05 bis (2-chloroethoxy) methane 0.5
methylene chloride 0.05 hexacnlorobutadiene 0.5

chloromethane 0.05 hexachlorocyclopentadiene 0.5
bromomethane 0.05 isophorone 0.5
bromoform 0.05 napnthalene 0.5
bromodichloromethane 0.05 nitrobenzene 0.5
fluorotrichloromethane 0.05 N-nitrosodipnenylamine 0.5

dichlorodifluoromethane 0.05 N-nitrosodipropylamine 0.5
chlorodibromomethane 0.05 bis (2-etnylhexyl) onthaiate

phthalate
0.5

tetrachloroethene 0.05 benzyl butyl phthalate 0.5
toluene 0.05 di-n-butyl phthalate 0.5
trichloroethene 0.05 di-n-octyl phthalate 0.5
vinyl chloride 0.05 diethyl phthalate 0.5

dimethyl phthalate 0.5
Acid Ccmoounds benzo(a)pyrene 0.5

benzo(b)fluorantnene 0.5
2, 4, 6-trichlorophenol 0.5 benzo(k)fluoranthene 0.5
o-chlor-m-cresol J.5 chrysene 0.5
2-chlorophenol. 0.5 acenaohthylene 0.5
2,4-dichylorophenol 0.5 anthracene 0.5
2,4-dimethylphenol 0.5 benzo(ghi)perylene 0.5
2-nitropnenol 0.5 fluorene 0.5

4-nitrophenol 2. phenanthrene 0.5
2,4-dinitrophenol i. dibenzo(a,h)anthracene 0.5
4,6-dinitro-2-methylohenol 0.5 indeno(1,2,3-cd)pyrene 0.5
pentachloropnenol 0.5 pyrene 0.5
pnenol 0.3



l'ABLE 1. (continued)

Pesticides
Detection
Limit 'Aetals

Detection
Limit

aldrin 0.01 antimony 1.0
dieldrin 0.01 arsenic 1.0
cnlordane 0.1 beryllium 0.01
4,4,-oor 0.01 boron 1.0
4,4'-00E 0.01 cadmium 0.2

chromium 0.2

4,4s-000 0.1 c000er 0.1
a-endosulfan 0.01 lead 0.3
e-endosulfan 0.01 mercury 0.03
endosulfan sulfate 0.1 nickel 0.3
endrin 0.01 selenium 1.0

endrin aldehyde 0.1 silver 1.0
heptachlor 0.01 thallium 0.6
heptachlor epoxide 0.01 zinc 0.2
a-BHC 0.01
2-BHC 0.01

Inorcanic Nonmetals

s-BHC ,
y-BHC (lindane)

0.01
0.01

chloride
nitrate

MAa
NA

PCB-1242 0.1
PC31254 0.1
PC3-1221 0.1

PC9-1232 0.1
PC8-1248 0.1
PCB-1260 0.1
PCB-1016 0.1
toxaphene 0.2

Dioxins

2,3,7,3,
-tetrachloro-
dibenzo-p-
dioxin

a. NA = Nct Available.
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Metals

For all elements except boron and mercury, 10 g of soil (wet weight)

were digested with 10 mL of 1:1 HNO3 for 2-6 h and evaporated to near

dryness on a hot plate. Eight mL of HNO3 were added to the sample and it

was again evaporated to near dryness. Twenty mL of 1:1 HNO3 and 6 mL of

30% H202 were added, and the sample was heated until effervescence

ceased (approximately 10 min). After cooling, 2 mL of 1:1 HNO3 and 25 mL

of distilled water were added to the mixture, which was then filtered. The

filtrate was made up to volume and analyzed by atomic absorption or

inductively coupled plasma emission spectroscopy (Federal Register,

December 3, 1979, Part III). Boron analyses were conducted on an aqueous

extract of the soils. Mercury was determined by the cold vapor technique.

Inorganic Nonmetalic Compounds

The American Public Health Association7 procedures were used for the

determination of chloride (method 407C), and nitrate (418C) on aqueous

extracts of the soil samples.

Quality Assurance

A quality assurance (QA) program was included in this study. This

involved submitting duplicate, spiked, and standard samples from another

study to the analytical laboratory; however, only the samples collected

simultaneously with the RWMC samples are presented. The metal and

inorganic compound results (Table 2) indicate reasonable precision for a

screening study. Since only one organic was detected, precision cannot be

determined.

In addition, the analytical laboratory runs an internal quality

assurance program as specified in EPA procedures for organic compounds and

elements (Federal Register, December 3, 1979).
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TABLE 2. RESULTS OF TWO QUALITY ASSURANCE SAMPLES (FIELD DUPLICATES)
SUBMITTED TO THE LABORATORY (mg/kg)

Sampl ea

Analysisb
A
1

A
2 B 1 B2

Boron 42 49 --
Cadmium 0.58 0.58 0.29 0.36
Chromium 120 150 1.9 1.3
Copper 10 11 3.6 2.5
Lead 11 8.0 15 12
Nickel 8.2 7.4 1.2 0.6
Zinc 83 175 25 20

Chloride 240 210 160 130
Nitrate-N 0.21 0.23 0.60 0.62

PCB 1260 -- 300 400

a. A and B are separate samples. 1 and 2 represent field duplicates.

b. No other metals or organic compounds were detected. QA results are
from sediment samples collected for a different study but submitted to the
laboratory at same time.

a(0-1
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RESULTS

The 12 soil samples were analyzed for organic priority pollutants

specified by the EPA (Table 1). Sample R-1 showed chloroform at

0.055 mg/kg but no other organic compound was detected in the samples. The

source of the chloroform was probably the chlorothane Nu cleaning solution

which contained chloroform. The results for volatile compounds should be

viewed with caution since such compounds are not likely to persist in

surface soils.

Table 3 presents estimated geometric means and 95% confidence

intervals for analytical data on inorganics in RWMC exposed soils,

controls, and preoperational samples collected from around the Waste

Experimental Reduction Facility (WERF). The WERF is a facility on the INEL

at which a set of preoperational soil samples was collected and analysed.

The results are included as additional background data. Samples R-8 and

C-3 were rejected as statisticai outliers. The only reasonable explanation

for the outliers is an error in the extraction procedure.

T-tests for comparisons of means indicated no statistically

significant difference in concentration between inorganics in RWMC soils

and controls at the 95% confidence level. Considering only two control

samples were used, this is not suprising. However, the data do not even

suggest contamination. Generally, control soils contain somewhat higher

levels of inorganics than RWMC exposed soils. RWMC soils also do not have

elevated levels of elements compared to granitic or basaltic crustal

abundance levels (Table 3).
9 

The soils at the RWMC are derived mainly

from granitic rock but also contain some basaltic materials. In a

comparison of concentrations, it should be noted that all concentration

data are based upon wet weights. Concentrations could have increased by

about 50% if the samples had been analyzed on a dry weight basis.

A comparison of the 95% confidence intervals for RWMC and WERF soils

indicates that copper, lead, and zinc levels are lower at the WERF than at

the RWMC (95% confidence intervals do not overlap). However, these

elements at the RWMC are below average crustal abundance values for granite.
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FABLE 3. CONCENTRAIION OF METAlS AND INORGANIC NONMETALLIC COMPOUNDS IN SURFACE SOILS AT RWMC AND WERF

Concentrations mg/kg

RWMC Surface Soil WERF Surface Soil
Granite BasaltExposed Control ,

Constituenta Meanh 95% Conf. Int. Meanb ic Mean bn=12 95% Conf. Int. Averaged Avera9ed

Boron 19 16 - 22 25 67 61 - 74 15 5

Cadmium 0.50 0.42 - 0.60 0.62 0.5 0.4 - 0.6 0.2 0.2

Chromium 3.5 2.7 - 4.6 3.3 4.4 3.7 - 5.3 4 200

Copper 6.9 5.6 - 8.4 6.8 ND 10 100

Lead 8.8 7.8 - 9.9 9.9 1.7 1.0 - 2.9 20 5

Nickel 7.0 5.8 - 8.6 5.8 5.7 4.8 - 6.8 0.5 150

Zinc 37 27 - 51 27 19 16 - 23 40 100

Chloride 150 80 - 310 160

Nitrate-N 0.28 0.15 - 0.52 0.53

a. The following elements were not detected in RWMC surface soils or controls: antimony, arsenic,
beryllium, mercury, selenium, silver, and thallium.

b. Estimated geometric mean.

c. One RWMC soil sample extract was rejected as an outlier for elemental analysis; n equals 8 and 2 for
exposed and control soils. For the other inorganic constituents n equals 9 and 3 for exposed and control
soils.

d. Reference 9.



CONCLUSIONS

The screening study for hazardous waste at the RWMC shows no evidence

of surface contamination by organic chemicals, metals, or nonmetallic

inorganic constituents. It can be concluded that no significant elevated

levels of the constituents listed in Table 1 are being transported off the

RWMC by surface runoff or atmospheric transport of particulates. The

results should not, however, be used to draw any conclusions concerning the

transport of highly volatile organic chemicals. The results of this

screening study do not provide any evidence that a routine monitoring

program for elements and organics in surface soil at the RWMC needs to be

established.
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APPENDIX A

RAW DATA FOR METALS AND NONMETALLIC
INORGANIC CONSTITUENTS IN ROC SOILS
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TABLE A-1. RAW DATA FOR METALS AND NONMETAILIC INORGANIC CONSTITUENTS IN RWMC SOILS (mg/kg)

a Detection
Constituent Limit R-1 R-2 R-3 R-4 R-5 R-6 R-7 R-8 R-9 C-1 C-2 C-3

Barium 1.0 83 210 180 83 92 180 03 130 250 92

Boron 1.0 1/ 18 12 21 22 18 22 22 25 25

Chromium 0.2 5.1 3.5 2.7 4.7 5.1 2.5 3.3 2.4 5.8 7.9

Cadmium 0.2 .65 .45 .45 .62 .55 .34 .50 .52 1.1 .36

Cobalt 0.4 3.5 2.2 2.2 2.5 3.1 2.7 '.2.1 2.3 4.8 2.0

Copper 0.4 9.2 8.3 5.5 8.1 8.0 4.5 6.6 6.2 11 4.3

Lead 0.3 10 8.2 8.2 11 9.2 8.3 9.2 6.8 12 7.8

Manganese 0.1 200 160 150 150 190 120 120 140 230 160

Nickel 0.3 12 6.1 5.9 6.9 8.0 5.7 5.9 7.1 8.3 4.0

--eCop

(ET;

Zinc 0.2 52 31 32 78 39 26 28 33 38 20

Chloride 400 160 240 400 160 80 64 64 160 130 130 240

c> I Nitrate-N 0.53 0.22 0.57 0.17 0.14 0.26 0.20 0.18 0.74 0.57 1.0 0.27

a. Antimony, arsenic, beryllium, mercury, selenium, silver, thallium, and vanadium were not detected. Metal results for
samples R-8 and C-3 rejected due to extraction errors.
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The objective of this report is to present a preliminary evaluation
of the data from the 2-week Vapor Vacuum Extraction Demonstration
(VVED) applicable to modeling. This report focuses on evaluation of
the soil gas pressure and organic vapor concentration data. The VVE
process proceeded at a soil gas pumping rate of 514 cfm producing
an average mass extractoin rate for carbon tetrachloride (CCL4) of
14 lbs/day. Problems with the Data Acquisition System (DAS) were
encountered that prevented the pressure data from the 2 week test
from being fully useful. However, problems with the system have
been corrected and now has yielded data for more then 1 month
continuously at a sampling interval of 2 minutes. Downhole
pressures are being corrected for barometric effects. The corrected
pressures will be used to obtain estimates of the large scale
hydraulic conductivities needed to model a large clean up system.
The gas concentration data appears to have sources of error that
are probably mechanical but are as yet to be identified. Further
studies are needed to better isolate and correct these errors. The
concentration of carbon tetrachloride (CC14) in the extraction
stream is anomalously low and a tracer test is being devised to
identify conduit flow near the extraction well.
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PRELIMINARY ANALYSIS OF THE 2 WEEK VVED TEST
by

J. B. Sisson
The 2-Week VVED test was conducted primarily to establish

levels of radionuclides that might be transported by Vapor Vacuum

Extraction (VVE) process (See ERP-VVED-042 for a report on the

radionuclides). Secondary objectives of the 2-Week Test were to

obtain data for modeling activities and data required to scale up

the extraction system to the final cleanup configuration.

This report presents a preliminary evaluation of the data collected

during the 2 week VVED test. This information will be used to model

the contaminant migration beneath the SDA.

Data collected during the operation of the VVED 2 week test

are soil gas concentrations, soil gas pressures, concentration of

the extraction stream, pressure at the well head during extraction,

and skid operating parameters.

Skid Operating Parameters and DAS Operation: 

The skid operating parameters tell us how things are going

with the pumping phase of the extraction process. From an

extraction viewpoint the two most important parameters are flow

rate and bore hole pressure. Figure 1 shows the relationship

between Flow rate and borehole pressure. These small vacuum

pressures indicate that the underlying basalts are highly permeable

and can be pumped at a high rate. Based on these results doubling

the pumping rate to 1000 cubic feet per minute (CFM) or 28 cubic

meters per minute (MM) would result in a bore hole vacuum pressure

of 1 psi (6.5 kPa).

Other operating parameters monitored manually at the skid

include relative humidity (following the in line heater), well

aage,o-/
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Figure 1. Pumping rate at the extraction well vs the extraction
well vacuum. Soild line from regression (Flow = 0.6+4.3xVacuum).
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vacuum, heater temperature, HNu reading, electrical power frequency

applied to the pump motor, vacuum at the pump, gas discharge

temperature, pressure drops across filters, position of the

extraction well valve, and rotameter flow reading for the flat

filters. The following Table summarizes the pumping activities

during the 2-Week Test.

Table 1. Pumping Activities During 2 Week Test.

Date Time Activity

,S "t7. 31
-,
..,

15:36 Start of Staged
Pump Test. Flow set
at 0, 100, 300, and
500 CFM.

16:22 Pump set to
permitted limit of
514 -1-11 CFM

Nov. 1 11:19 Pump off.
Condensation in CAM
Alarm System,
Rotameter, and HNu
suction line.

Nov. 3 08:49 Pump restarted and
set to limit.

Nov. 14 15:30 Pump off. End of
the 2-week test.

Relative humidity readings ranged between 30 and 40% throughout the

test while the air stream temperature ranged from 70 to 80 F.

Vacuum in the well ranged from 0.38 to 0.46 pounds per square inch

vacuum (psiv) or 2.58 to 3.21 kPa. An additional data column added

to the log indicates that the pumping rate varied from 497 to 523

cubic feet per minute (CFM) during the 2-Week test.

Downhole and Barometric Pressures: 

Downhole pressures are known to vary with pumping rates and

0,11-I
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the barometer. A data set showing only barometric effects is

presented on Figure 2. Figure 2 shows that the downhole pressures

are similar to the barometric pressure except they appear smoother

and lag behind the barometer. The shallower depths lag about 20

minutes and the deepest depths lag nearly 10 hours! These results

indicate that if the downhole pressures are to be corrected for the

barometer long periods (> 2 weeks) of uninterrupted data sequences

are needed. Figure 2 also shows the need to remove barometric

effects from the data in order to precisely estimate pumping

effects. Once the pumping effects are precisely known, reliable

estimates of the hydraulic properties of the underlying basalts

will be obtained. These data are essential to produce more accurate

computer simulations of the gas extraction process. During the 2

week test the barometer ranged 11 kPa (between 79 and 90 kPa) while

there was only a 3 kPa vacuum in the extraction well. These results

indicate that if pumping effects are to be seen in the closest

monitoring well 8801D, 22 meters away, the downhole effects due to

the barometer must be reduced to less then 0.01 kPa. Currently

digital filters are being designed to carry out this task.

Soil gas pressures from 33, 50, 78, 93, 103, 131, 167, 193,

and 230 feet below land surface were recorded at time intervals

varying from 30 seconds to hourly at monitoring Well 8801D. At

monitoring Well D02, the downhole pressures were sampled hourly for

the entire test period from 28, 60, 69,100, 130, 166, 193, and 233

feet below land surface. The pressure sensors at 8801D were

differential sensors with the reference port open to atmospheric
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Figure 2. Downhole pressure flutuations due to barometric effects
at monitoring Well D02.



pressure. Differential sensors were found to be unsatisfactory for

this application and following the 2 week test were returned to the

vendor for absolute pressure sensors designed specifically for

atmospheric pressure monitoring. Well DO2 was originally equipped

with absolute sensors of the barometric type. Following the 2 week

test a barometric sensor was added to the existing system of

sensors for the explicit purpose of monitoring barometric pressure

at D02. This provides measurement redundancy for the barometric

pressure.

During the 2 week test the Data Acquisition System (DAS)

experienced several failures producing gaps in the data from the

skid and well 8801D. One source of DAS failure was attempting to

provide too wide a range of options for operating the DAS. The

complex menus that resulted were difficult to read on the portable

computer under field conditions thus, causing errors. It was not

until several months following the 2 week test that a firmware

error in the DAS was discovered. This error caused the DAS to drop

out for 24 hour periods. Currently all sensors, data loggers and

computers appear to be fully operational and one month of data has

been obtained without interruption.

A preliminary estimate of the horizontal hydraulic

permeability was computed. The computation assumed all flow to the

extraction well to be horizontal and an undetectable pressure drop

in the closest observation well. The computed value of 40 Darcies

compared favorably with the USGS estimates made at the Birch Creek

Playa.
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Gas Sampling Activities: 

Soil gas samples were obtained from the 4 monitoring wells

8801D, D02, WWW-1, and 78-4. Samples were taken using a small

portable pump in Tedlar bags and transported to the skid for

analytical analysis. Gas concentrations was estimated using a gas

chromatograph (GC). In addition to the monitoring wells samples of

a standard gas mixture were analyzed. Results of the standard gas

analysis is shown on Figure 3. Figure 3 indicates that the GC data

had a large variance; in this particular case the average

concentration of the standard gas was 140 ppm with a standard error

of 80 ppm. Since the 2 week test the GC has been moved from the

skid to a more temperature stable office in the SWEPP building to

partially control the wide variance in these data.

During the 2 week test samples were taken from the extraction

stream and are shown on Figure 4. Using the pumping rate of 514 CFM

an extraction rate for CC14 was computed and integrated over the

duration of test shown on Figure 5. After integration a smooth

extraction curve resulted that is near linear over the duration of

the test. Figure 5 indicates that approximately 165 lbs (76 kg) of

CC14 was extracted over the 12 days of pumping for an average

extraction rate of 14 lbs per day (6 kg/day). The ability of the

system to sustain this rate of extraction will depend on

maintaining at least 200 ppm CC14 in the extraction stream.

The concentration of contaminants in the extraction stream is

controlled in part by the horizontal hydraulic conductivity and by

the ratio of the horizontal to vertical hydraulic conductivities
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Figure 4. Concentration of CC14 in the extraction stream. Solid
line fitted using linear regression (r-square = 0.12).
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(i.e. anisotropy ratio). These conductivities will be estimated

from downhole barometric effects, individual pumping tests at each

port, and from the VVED itself. Another factor controlling the

concentration of contaminants in the extraction stream is the

distribution of contaminants surrounding the extraction well.

Gas Concentrations in the monitoring wells: 

The gas concentrations in the monitoring wells (8801D and D02,

and more recently 8902D) near the extraction well are indicators of

the concentration levels to be expected in the extraction stream.

Figure 6 shows the concentration of CC14 at the 50 ft depth in well

8801D located 22 m from the extraction well. The trend in Figure 6

is nearly level except for the 3 peaks above 2000 ppm in

concentration. The high values could have resulted from samples

being mixed-up .or simply instrument error. In contrast to the
6

nearly level trend in Figure
A
, the results shown in Figure 7 from

the 93 ft depth in 8801D show a pattern of wide and erratic swings

ranging from 0 to more then 7000 ppm CC14. It would appear that

this wide of a range in data values taken from the same port could

only result from mechanical sampling problems, yet to be

identified. The two deepest ports at 8801D show less variation then

those at the intermediate depths, but they also are lower in

concentration. For example at the 90 foot depth concentrations are

on the order of 2000 ppm where at the 193 and 230 ft depths

concentrations are approximately 20 ppm. During and after the 2

week test some progress has been made in tracking down sources of

error and include loose fittings on the sampling ports, and
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concentrations outside the GC calibration range. Fittings have been

tightened and a diluter has been tested to correct these problems.

Even though field and lab procedures are followed to the letter

obtaining quality data requires constant vigilance and scrutiny of

the equipment.

Although the measured concentrations during the 2 week VVED

test show considerable variance they have been used in identifying

possible sources of sampling problems. The 20 ppm concentration

seen in the extraction well is relatively low for the

concentrations found on well 8801D. The only depths with similar

concentrations are at 30, 193 and 230 ft. all other depths are at

least 10 time higher in concentration. There are a number of

possible reasons for the low concentrations observed in the

extraction well..For Example, 1) nearly all of the extracted gases

are coming from the deeper depths in the system and 2) the

extraction well was not grouted satisfactorily and a direct conduit

to the atmosphere exists. Currently the construction of the

extraction well is being reviewed by hydrologists. In addition , a

helium tracer scoping study is being designed to establish the

presence of any direct connection to the soil surface. If deeper

depths are contributing most of the gas being extracted then the

downhole pressure distribution should indicate that.

Conclusions: 

The objective of this report is to present a preliminary

evaluation of the data from the 2-week Vapor Vacuum Extraction

Demonstration (VVED) applicable to modeling. This report focuses on

pagt In



evaluation of the soil gas pressure and organic vapor concentration

data. The VVE process proceeded at a soil gas pumping rate of 514

cfm producing an average mass extraction rate for carbon

tetrachloride (CCL4) of 14 lbs/day. Problems with the Data

Acquisition System (DAS) were encountered that prevented the

pressure data from the 2 week test from being fully useful.

However, problems with the system have been corrected and now has

yielded data for more then 1 month continuously at a sampling

interval of 2 minutes. Downhole pressures are being corrected for

barometric effects. The corrected pressures will be used to obtain

estimates of the large scale hydraulic conductivities needed to

model a large clean up system. The gas concentration data appears

to have sources of error that are probably mechanical but are as

yet to be identified. Further studies are needed to better isolate

and correct these errors. The concentration of carbon tetrachloride

(CC14) in the extraction stream is anomalously low and a tracer

test is being devised to identify conduit flow near the extraction

well.
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Completed DOP Review

Date (OM) initial

RWMC/SWEPP PROGRAMS

RWMC OPERATIONS

DETAILED OPERATING PROCEDURE

08/03/39 
Issue Date

5.0 Retrieval

5.2 Buried Waste Programs Operations

5.2.2  Pad A Initial Penetration Pre-operational Site 
Preparation 

DOP RO Number Subject

Approved:

J. N. Davis
RWMC/SWEPP Programs Manager

Reviewed:

C. W. Bloom
RWMC/SWEPP Radiological Engineer

R. C. Caummisar
RWMC/SWEPP Safety Engineer

W. J. Isle
RWMC/SWEPP Quality Engineer

T. H. Johnsen
RWMC/SWEPP Engineerina Manager

R. O. Sanders
RWMC/SWEPP Rigging Engineer

D. L. French
RWMC/SWEPP Operations Manager

7. . CleTintd. Jr.
RWIC/SWERP Technical Programs flgr.
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Issued: 08/08/89 Page 1

Subject: DOP-RO-5.2.2 Pad A Initial Penetration Pre-operational
Preparation

REFERENCES 

1. RWMC Operational Safety Requirements (OSR) including Appendix A

2. RWMC Emergency Action Plan

3. EG&G Safety Manual

4. EG&G Radiological Controls Manual

5. PAD A Initial Penetration

6. PAD A Initial Penetration

7. PAD A Initial Penetration

Soii Sample Collection Procedure

Health and Safety Plan

Quality Assurance Project Plan

8. DOE Hoisting & Rigging Manual

9. DOE/ID-10112 INEL Low-Level Radioactive Waste Acceptance

10. DOE/ID-10074 INEL Transuranic Waste Acceptance Criteria

11. SWR's:
11.1 RS224X
11.2 RS225X
11.3 RS226X
11.4 RS227X
11.5 RS228X
11.6 RS356X

Fabricate Ventilation Skid
Install Ventilation System
Fabricate and Install Electrical System
Erect Pad A Building
Relocate Pad A Building
Breathing Air System S.O.Test

Criteria

Site

11.7 POWER 1012 Install Pole, Line and Transformer-RWMC

12. JHM Sketch 4 - Pad A Portable Breathing Air Compressor Temperature
Control System

13. Project Directives:
13.1 PD-RS-1.8 Transfer, Storage, Handling and Tracking of Waste
13.2 PD-RS-1.13 Use of DOPs and SOPs
13.3 PD-RS-2.1 RWMC Receipt, Inspection, and Documentation of

Waste
13.4 PD-RS-2.2 RWMC Operations in the Subsurface Disposal Area
13.5 PO-RS-2.4 Operations in the TSA
13.6 PD-RS-3.6 RWMC / SWEPP Document Preparation and Control
13.7 PD-RS-6.1 Radiation and Contamination Control
13.8 PD-RS-6.2 Industrial and Fire Safety
13.9 PD-RS-6.3 Criticality Control
13.10 PD-RS-6.5 Control of Radiolodical Spills
13.11 PD-RS-6.8 RWMC Access Control

PC96/72
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Issued: 08/08/89 Page 2

Subject: DOP-R0-5.2.2 Pad A Initial Penetration Pre-operational Site
Preparation

REFERENCES (Cont'd) 

14. Detailed Operating Procedures:
14.1 DOP-RO-5.2.1 Pad A Initial Penetration & Retrieval Project

GENERAL 

This procedure provides instructions for the following:

1. Pad A preparation for sprung structure:

Pad A preparation includes flattening an area approximately
2500 square feet to accommodate the 40 ft. diameter sprung
structure. Prior to pad preparation, the soil overburden will be
sampled for chemical and radiological contamination. Sampling will
be performed per the Sample Collection Procedure (Ref.5)

2. Movement of the sprung structure building:

The primary purpose of the retrieval containment building is to
provide protection from the elements. The building is a 40 ft.
diameter sprung structure, with an 18.5 ft. peak. The building was
erected on the asphalt pad on the West side of Pad A per SWR
RS227X and will be moved using a crane and appropriate slings per
SWR RS228X.

3. Retrieval equipment setup:

The equipment setup includes the excavation boundaries, backhoe,
ventilation, filters, CAMs etc. as they will be used for drum
retrieval in DOP-RO-5.2.1. There will be two cargo containers for
Rocky Flats drums and one for Non-Rocky Flats drums.

4. Decontamination

Decontamination procedures will be initiated if surface levels of
the building and/or equipment exceed radiological clean limits as
stated in the EG&G Radiological Control Manual.(See Precautions
and Limitations Item 13)

The DOE Hoisting and Rigging Manual has been interpreted to classify all
lifts within this procedure as "Ordinary Lifts".

This procedure is in compliance with the criteria of the EG&G Safety Manual,
EG&G Radiological Controls Manual and DOE Hoisting and Rigging Manual, and
shall be completed per requirements of PD-RS-1.13. The sequence of steps
may be altered or worked in parallel with the permission of the RWMC/SWEPP
Shift Manager, or designated alternate, and all alterations shall be so
noted in the body of the procedure. Compliance and execution are verbatim.

ai3-1
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Issued: 08/08/39 Page 3

Subject: DOP-R0-5.2.2 Pad A Initial Penetration Pre-operational Site
Preparation

GENERAL (Cont'd) 

If RWMC Operating Limits cannot be satisfied or any abnormal condition
arises that may compromise this operation, this operation shall stop and the
limit and/or condition brought to the attention of the RWMC/SWEPP Operations
Manager or designated alternate. The identified condition shall be resolved
before proceeding with operations (RWMC OSR 3. Operating Limits, Numbers 2,
3 and 4). Abnormal conditions that may be associated with this task will be
covered in the Training Checklist and crew briefing prior to the execution
of this procedure.

Acronyms and ahbreviations used in this procedure include:

A/R As Required
BWP Buried Waste Program
CAM Constant Air Monitor
CGI Combustible Gas Indicator
CIH Certified Industrial Hygienist
DOE Department of Energy
DOP Detailed Operating Procedure
DOT Department of Transportation
DRD Direct Reading Dosimeter
DRR Document Revision Request
EO Equipment Operator
GC Gas Chromatograph
GVW Gross Vehicle Weight
HAZMAT Hazardous Material
HEO Heavy Equipment Operator
HEPA High Efficiency Particulate Air
HNU A "Trade Name" for a type of organic vapor detector
HP Health Physics Technician
HSO Health and Safety Officer
IH Industrial Hygienist
ILTSF Intermediate Level Transuranic Stcrage Facility
JS Pad A Job Supervisor or Alternate (an Operations Specialist who

has been trained specifically for this job)
NA Not Applicable
ND No alpha contamination detected with a large area wipe
OMP Occupational Medical Program
OS Operations Specialist
OSR Operational Safety Requirements
OVA Organic Vapor Analyzer
PD Project Directive
QA Quality Assurance Inspector
QAPP Quality Assurance Project Plan
OF0 Quality Field Officer
RWMC Radioactive Waste Management Compiax
SOP Standard Operating Procedure
SM Shift Manager
SWEPP Stored Waste Examination Pilot Phat
SWL Safe Working Load
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Acronyms and abbreviations (Cont'd)

SWP Safe Work Permit
SWR Site Work Release
TC Training Coordinator
TLD Thermal Luminescent Dosimeter
TSA Transuranic Storage Area
TYVEK A "Trade Name" for a type of material used in personnel protection

clothing
WCC Warning Communication Center
WE Waste Engineer
WMF Waste Management Facility

MATERIALS and EQUIPMENT

Materials

1. Duct tape - A/R
2. Yellow 20 mil. nylon reinforced polyethylene sheeting - A/R
3. Yellow poly bags, large - A/R
4. Soil stabilizer (to be determined)
5. Visquine, as required

Equipment for Health Physics and Industrial Safety Requirements

1. Five (5) ea. ABC fire extinguishers, 30 lb. capacity * (RWMC SAR Add.
A, 3.5)

2. Five (5) ea. MET-L-X fire extinguishers, 30 lb. capacity ** (RWMC SAR
Add. A, 3.5)

3 1000 lb. Soda Ash available at RWMC for fire suppression (RWMC SAR Add.
A, 3.5)

4. Beta/gamma constant air monitor (CAM) to monitor filter discharge,
(RWMC OSR Add. A, 3.5.3.1)

5. Beta/gamma constant air monitor (CAM) with sniffer hose for excavation
area monitoring (RWMC OSR Add. A, 3.5.3.1)

6. Alpha CAM, 5A or equivalent to monitor filter discharge, (RWMC OSR Add.
A, 3.5.3.1)

7. Alpha CAM, 5A or equivalent with sniffer hose for excavation area
monitoring (RWMC OSR Add. A, 3.5.3.1)

8. Alpha survey meters, portable (2 ea), (RWMC OSR Add. A, 3.5.3.1)
9. Beta/Gamma Survey Meters, portable (2 ea), (RWMC OSR Add. A, 3.5.3.1)
10. Low Range Radiation Meters (2 ea), (RWMC OSR Add. A, 3.5.3.1)
11. High Range Radiation Meter (1 ea), (RWMC OSR Add. A, 3.5.3.1)
12. Portable Air Sampler (1 ea), (RWMC OSR App.A, 3.5.3.1)
13. Contamination survey smears
14. Kimwipes, teritowels, etc.
15. Hard hats
16. Safety shoes
17. Organic Vapor Analyzer (OVA or HNU) (1 ea), (RWMC OSR Add. A, 3.5.3.1)
18. Combustible Gas Indicator (CGI), (1 ea), (RWMC OSR Add. A, 3.5.3.1)

0,13-1
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Equipment for Health Phvsics and Industrial Safetv Requirements (Cont'd) 

19. Scott Air Pacs (2 ea)
20. Health Physics Emergency Response Trailer (Available at RWMC)
21. Anti-C clothing (coveralls, shoe covers, nitrile gloves with surgical

liners) A/R
22. Full face respirators A/R (Five of these to be located in evacuation

vehicle)
23. Air hoods or airline respirators A/R
24. TYVEK suits A/R
25. Breathing air compressor (capable of supplying six [6] people)

including hoses and portable power suppiy (One ea.) (RWMC SAR Add.
A, 3.4)

26. Area TLD's (2 ea)
27. Self contained air horn
28. Permanent felt tip markers for marking drums (AR)
29. Materials and Equipment as required per Section 5 of the Pad A Initial

Penetration Soil Sampling Collection Procedures (Ref. 5)
30. Personal Air Samplers (AR), (RWMC OSR Add. A, 3.5.3.1)
31. Passive Organic Monitors (RWMC OSR Add. A, 3.5.3.1)
32. First Aid Kit-Industrial first aid kit with sufficient supplies for

five people.
33. Eye Wash-Eye wash meeting the minimum requirements of ANSI-Z358-1.

(Location directed by the IH)

*
* *

Other sizes may be used as long as total weight is 150 lb. min.
Other sizes may be used as long as total weight is 150 lb. min.

Equipment for Operations

1. Excavator (backhoe-75641 or 75643, etc. *)
2. Backhoe-75641 for drum retrieval
3. Drum handling device (vertical)
4. Drum handling device (horizontal)
5. Drum uprighting device
6. Shovels or hand augers for manual soil removal A/R
7. Power supply for electrical equipment
8. Sprung structure containment building with ventilation blowers and HEPA

filters
9. Radio "6" Net (1 ea)
10. Radio Head Sets, Channel "C" (6 ea min.)
11. Crane for building movement (Manitowoc)-75610
12. International 10 wheel flat bed truck-71621 *
13. Low Rider LOED material handler-75189 *
14. Front end loader-75632 * or tracked earth mover-75702 *
15. Fork lift-75224 *, with hydraulic clam: handler available at TSA as

required for placing drums in cargo containers
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Equipment for Operations (Cont'd) 

16. Flexible hose for vehicle exhaust from building
17. 83 gal. vented drum overpacks with bar codes (48 each)
18. Cargo Containers, three each, located at TSA (Two for the Rocky Flats

drums and one for the Non-Rocky Flats drums).
19. Waste containers for change areas for storing used clothing,

respirators etc.
20. A change area for donning and doffing protective clothing

NOTE: Not all the equipment listed will be used in this preparation
activity, however all equipment will be set up and
operational for the retrieval operation which will follow.

Or Equivalent - Equipment numbers shown are examples for reference
only

SPECIFIC PRECAUTIONS AND LIMITATIONS

1. The Pad A Job Supervisor will be responsible to ensure that all
personnel entering the retrieval area (workers and observers) have
completed the OSHA HAZMAT, respirator and radiation worker training.

2. Building movement shall be initiated and conducted only in fair weather
as judged by the Pad A Job Supervisor and the RWMC/SWEPP Shift Manager
or designated alternates.

3. The dig area will be an Exclusion Zone and shall be so posted after
equipment set up. Air hoods or airline respirators, TYVEK suits, safety
shoes, chemical resistant booties, and Nitrile outer gloves with
surgical inner gloves and hard hats will be worn inside this area.
(These requirements do not apply during equipment set up.)

4. The area outside the Exclusion Zone but inside the building will be a
Contamination Reduction Zone and shall be so posted after equipment set
up. Full face respirators, TYVEK suits, safety shoes, chemical
resistant booties, and Nitrile outer gloves with surgical inner gloves
will be worn inside this area. The airline hood may be worn when
transiting out from the exclusion zone (these requirements do not apply
during equipment set-up).

5. Non-working observers inside either the Exclusion Zone or the
Contamination Reduction Zone will wear the same protective clothing as
required for workers in the corresponding area. In accordance with the
ALARA philosophy, the number of non-working observers in the exclusion
zone will be minimized.
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SPECIFIC PRECAUTIONS AND LIMITATIONS (Cont'd) 

6. A11 personnel will wear protective equipment as required by conditions
as determined by the IH on HP:

7. If uncontained contamination exceeds limits of Precaution 13, all
activities shall be stopped. The affected area shall be stabilized with
soil stabilizer if required, and covered with nylon reinforced
plastic. A11 personnel shall then leave the immediate area and shall
proceed to a pre-designated staging area for personnel survey. The
RWMC/SWEPP Shift Manager shall be notified. An evaluation of the
situation shall be made by the Pad A Job Supervisor and/or Project
Engineer, RWMC/SWEPP Shift Manager, BWP Project Manager, Technical
Programs and Safety personnel. Specific corrective action shall then
be determined and supporting documentation completed as required. All
corrective actions shall be completed before resuming operations.

8. In the event of an abnormal occurrence (fire, radiation or explosion),
all personnel shall evacuate upwind or as directed by the Health
Physics technician or Job Supervisor. Work area evacuations shall be
by verbal communication. Emergency communications between Fad A work
site and the RWMC work control office in WMF-601 shall be via "5" net
radio and activation of the RWMC evacuation siren will be determined by
the Emergency Action Director. The RWMC/SWEPP Shift Manager or his
designated alternate shall direct further action in accordance with
procedures established in the RWMC Emergency Action Plan.

9. All applicable requirements of the DOE Hoisting and Rigging Manual
shall be observed during lifting procedures.

10. Limits for overburden soil shall be 100 counts/minute above background
Beta/Gamma and ND Alpha as determined through monitoring by Health and
Safety personnel. If above limits are exceeded, samples will be
collected for full radionuclide analysis.

11. To prevent crushing drums with vehicles, the minimum dirt thickness
over drums has been established at 26 inches (Ref. RWMC OSR Add.
A, 3.3.3).

12. If the fire department is needed, call RWMC personnel on "6" net radio
at WMF-601 and have phone call placed to 6-2211.

a 13-1
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SPECIFIC PRECAUTIONS AND LIMITATIONS (Cont'd) 

13. When conducting wipe surveys, if less than 100 c/m beta-gamma above
background and ND alpha, proceed. If greater than the above limits,
perform a legal smear survey. If the results exceed 200 d/m/100 cm4
beta-gamma and/or 20 d/m/100 cm̀  alpha, stop the operation and
contact the JS for resolution. An evaluation of the situation will be
made by the Pad A Job Supervisor and/or Project Engineer, RWMC/SWEPP
Shift Manager, BWP Project Manager, Technical Programs and Safety
personnel. Specific corrective actions will then be determined and
completed before resuming operations.

14. A11 operations involving radioactive materials or the potential of
encountering radioactive materials shall be conducted with continuous
HP coverage. (RWMC OSR 4.6.3.2.)

15. An Industrial Hygienist (IH) will be at the dig site during all
operations involving hazardous materials. (RWMC OSR Add. A, 4.2.3.2)

16. The Pad A containment exhaust radiological effluent activity downstream
of the HEPA filtration system,Ahall not exceed 2 x 10 -" uCi/m1
alpha activity and/or 1 x 10-'v uCi/m1 beta-gamma activity (RWMC OSR
Add. A, 3.2.3.1).

17. If organic levels are detected at greater than 200 ppm for a period of
15 minutes, operations will be suspended and the containment building
evacuated. (RWMC OSR Add. A, 3.2.3.4).

18. If the combustible gas indicator readings within the containment exceed
10% of the Lower Explosive Limit (LEL). Retrieval activities will be
suspended. (RWMC OSR Add. A, 3.2.3.4) (Combustible gas samples are not
required during equipment set up.)

19. When wind speeds exceed 75 mph (120 Km/h), operations at Pad A shall
cease and all personnel shall exit the Pad A containment structure.
Only in the event of an emergency shall personnel reenter the Pad A
containment structure until wind speeds decrease to less than 75 mph.
(RWMC OSR Add. A, 3.1.3.1)

a/3-1
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SPECIFIC PRECAUTIONS AND LIMITATIONS (Cont'd) 

20. A portal monitor, large-area detector, or portable survey station shall
be operating in the guard house (WMF-611) for use by personnel entering
and exiting the RWMC/SWEPP. (RWMC/SWEPP OSR Section 3.3.3.)

NOTE: I. A new copy of this DOP will be used for each shift.

2. The Pad A Job Supervisor shall maintain a daily
operations log.

The N.?. will maintain a specific Pad A HP log.

4. The IH will maintain a daily log book of monitoring
activities.

PREREQUISITES

General 

5. A11 operations shall be documented with photographs as
required by the Pad A Job Supervisor.

1. (JS) The following designated crew members (min) have been
qualified in their basic positions. (A11 RWMC personnel
trained and qualified per RWMC Training program
(RWMC OSR 4.1.3). (Operations involving radioactive
material shall have as a minimum an HP and a crew size
designated by RWMC OS. The RWMC/SWEPP Operations
Specialist or designated alternate must be present at the
facility during waste handling operations. (RWMC OSR
Add. A, 4.2.3.2).

One Pad A Job Supervisor (JS) Name:  
One Industrial Hygienist (IH) Name:  
One heavy equipment operator (HEO) Name:  
One equipment operator (EO) Name:  
One HP technician (HP) Name:  
One Laborer Name:  

Name:  
One Photographer Name:  

2. (JS) Verify that wind speed as read at WMF-601 or WMF-613 does
not exceed 75 mph. (RWMC OSR Add. A, 3.1.3.1)).

pag 1 10
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PREREQUISITES (Cont'd) 

3. (JS) Complete a shift briefing which will cover the
anticipated operations coming up this shift as well as a
summary of status to date, as applicable. The potential
chemical, radiological and industrial hazards will be
made explicitly clear. (In addition, a briefing will be
held prior to starting a new phase of the operation if
not covered in the pre-shift briefing.)

4. (JS) A portal monitor, large-area detector, or portable
survey station is operating in the guard house (WMF-611)
for use by personnel entering and exiting the
RWMC/SWEPP.

5. (JS) Upon completion of the roadway on top of Pad A to either
excavation site, as appropriate, and prior to
commencement of daily activities on Pad A place the
engineer's transit over the designated benchmark and
short roadway level to assure that the roadway is still
at least 30 in. above the waste.

Area Soil Preparation

6. (JS) Soil field sampling and analysis using portable Gas
Chromatograph (GC) has been completed.

7. (JS) Front-end loader or tracked earth mover and operator are
available.

Building Placement/Movement

8. (JS) Weather forecasts shall indicate fair weather (no
precipitation) for an 8-hour period of time prior to
initiation of building placement/movement. Weather
evaluation will be made by the Pad A Job Supervisor or
Project Engineer and RWMC/SWEPP Shift Manager.

9. (JS) Maximum wind conditions shall be 15 mph during building
movement.

10. (JS) Crane and operator are available.

11. (JS) Other personnel as listed in SWR RS-228X are available.

Breathinq Air System Installation

12. (JS) Prior to Installing the breathing air system per step
2.4 of this DOP, the breathing air system will be
operationally tested per SWR-RS-356X (Ref.4.6).

ai3-1
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WASTE MANAGEMENT DEPARTMENT

RWMC/SWEPP PROGRAMS

PERSONNEL BRIEFING LOG

Personnel Briefing Log (your signature and initials indicate your briefing
attendance, understanding, and commitment to procedure compliance)

DATE NAME (PRINT)  SIGNATURE  INITIALS CLASSIFICATION  BRIEFED BY
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WASTE MANAGEMENT DEPARTMENT

RWMC/SWEPP PROGRAMS

PERSONNEL BRIEFING LOG (Continued)

Personnel Briefing Log (your signature and initials indicate your briefing
attendance, understanding, and commitment to procedure compliance).

DATE NAME (PR INT)  SIGNATURE  INITIALS CLASSIFICATION  BRIEFED BY

al3-1
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OPERATION

Procedure Opened:   Time   Date  
(JS)

1. AREA SOIL PREPARATION

NOTE: After Step 1.8 has been completed, building may be transported
and placed on first site per Section 2., Enclosure/Ventilation/
Radiation Monitoring Equipment Installation, while second site
is preoared per Step 1.9, if desired.

1. (JS) Verify that General prerequisites and the prerequisites
for Area Soil Preparation have been completed.

2. (JS) The HP will periodically survey the overburden soil for
contamination using Alpha and Beta/Gamma instruments.

NOTE: STOP operations and notify RWMC/SWEPP Shift Manager if the
following readings are obtained:

1. >100 cpm Beta/Gamma above background
2. Any Alpha detection

3. (JS) The IH will periodically survey the area for organic
vapors and document findings in the IH log.

NOTE: STOP operations and notify RWMC/SWEPP Shift Manager if HNU
photoionization readings above 200 ppm above background for
15 minutes are obtained:

Restart operations only after notification from Shift Manager.

4. (JS) During earth moving operations, the HP will periodically
take "Grab Samples" downwind of the operation area.
These samples will be evaluated for Alpha and gross
Beta/gamma activity.

5. (JS) Establish the excavation boundaries for penetration sites
as shown in Figure 1. The "Point A" stake will be the
center of the North penetration site and the "Point B"
stake will be the center of the South penetration site.

6. (JS) Remove dirt from east side of each penetration site for
crane positioning as shown in Figure 1. These crane
location areas will be at the approximate height of the
area to the East of Pad A and will be connected by a
roadway so that crane may be moved as required.
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OPERATIONS (Cont'd) 

7. (JS) Prepare equipment access roadway to the top of Pad A per
Job Supervisor direction. This road will be used by the
backhoe, the ten wheel truck, the Low Rider LOED etc. and
may involve hauling dirt in to the area from elsewhere at
the RWMC.

8. (JS) Remove overburden from South penetration area as
necessary to flatten area sufficiently to install the
40 foot diameter building over the South penetration area
as shown in Figures 1 and 2 per Pad A Job Supervisor
direction. Prior to excavating dirt with power
equipment, dig test holes with hand shovels or hand
augers to ensure that a minimum of 26-in. of dirt remains
above the drums at all times. Repeat testing prior to
moving each layer of dirt. (RWMC OSR Add. A, 3.3.3).

9. (JS) Prepare a roadbed per Pad A Job Supervisor's direction,
on top of Pad from the equipment access roadway in Step
1.7 to the site where the 40 ft diameter building will be
located maintaining a minimum of 30 in. of fill above the
waste. Subsidence holes on depressions will be filled as
required and reported to the RWMC/SWEPP Shift Manager as
they are encountered.

10. (JS) Clearly define with markers the roadway on top of Pad A
per Pad A Job Supervisor's direction. A11 heavy
equipment used on Pad A will follow the designated road.

11. (JS) Perform frequent inspection daily on the top of the Pad
for further subsidences and report findings to the
RWMC/SWEPP Program and Shift Managers.

12. (JS) Remove overburden from North penetration area as in 1.8
above to flatten area in preparation for building
installation.

2. ENCLOSURE/VENTILATION/RADIATION MONITORING EQUIPMENT INSTALLATION

NOTE: Steps may be worked in parallel per Job Supervisor's
direction.

1. (JS) Verify that the General prerequisites and the
prerequisites for Building Movement have been completed.

2. (JS) Install the Sprung Structure building over the South
penetration location as shown in Figure 1 and 2 per
SWR-RS228X.

a/34
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3. (JS) Install power distribution equipment per SWRs-RS226X
(Ref 11.3) and POWER 1012 (Ref 11.7).

4. (JS) Verify that the prerequisite for Breathing Air System
Installation has been completed.

5. (JS) Install ventilation equipment and verify operability
including smoke test per SWR RS225X (Ref 11.2).

6. (JS) Install the Breathing Air System per JHM Sketch 4
(Ref 12) and locate components as directed by the Pad A
Job Supervisor.

7. (HP) Install the various radiation monitoring equipment as
follows:

One Alpha CAM and one Beta/Gamma CAM will monitor
the Exclusion area.
One Alpha CAM and one Beta/Gamma CAM will monitor
the HEPA filter outlet flow.
Other equipment located as desired.

Verify operability. Log results in Pad A Health Physics
Log.

8. (HP) Record HP/IH instruments assigned to this operation.

INSTRUMENT TYPE Serial No. Calib.Date 

Aloha Contamination

Beta/Gamma
Contamination

Direct Radiation

0,13-I
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OPERATIONS (Cont'd) 

Miscellaneous

9. (JS) Position the following equipment as it will be during the
retrieval operation:

1. Ten wheel flatbed truck
2. Backhoe (No. 75641)
3. Low Rider LOED
4. Change area
5. Exclusion Zone boundaries
6. Contamination Reduction Zone boundaries

3. CARGO CONTAINER PLACEMENT AT TSA

1. (JS) Place three (3) cargo containers at the ILTSF at TSA as
directed by the PAD A Job Supervisor.

2. (JS) Identify two of the cargo containers as "Rocky Flats" and
the other one as "Non-Rocky Flats".

4. EQUIPMENT SHUTDOWN

1. (JS) Shut down all equipment except for one ventilation blower
which will be left running to minimize humidity buildup
in the containment building.

Procedure Completed:

Signature   Time   Date
(JS)

Shift Manager  Date
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Figure 1. Plan View of Pad A and Penetration Area.
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SUPPORT ZONE

TEMPORARY STORAGE AREA

FOR EXCESS DIRT AND DRUMS

(TYP.)

DIG AREA

PERSONNEL ACCESS AREA (TYP.)

SECONDARY ACCESS DOOR

NN,_. EQUIPMENT ACCESS DOOR

1. Contamination Reduction Corridor
2. Access Control Points
3. Decontamination Station A
4. Decontamination Station B
5. Exclusion Zone
6. Contamination Reduction Zone
7. Backhoe
8. Retrieval Area

Figure 2. Pad A Building/Penetration Layout.

ai3-1
pctigi



Issued: 08/08/89 Page 19

Subject: DOP-RO-5.2.2 -- Pad A Initial Penetration Pre-operational Site
Preparation

ATTACHMENT 1

ABNORMAL/EMERGENCY PROCEDURES

General 

1. If prompt, lifesaving first aid and/or medical treatment is
required, decontamination procedures can be omitted. Onsite
personnel should accompany contaminated victims to the medical
facility to provide medical personnel information regarding
contamination specifics.

L. Lifesaving care will be instituted immediately without considering
decontamination. Outer garments can be removed if they do not
cause delay or interfere with treatment or aggravate medical
problems. Respiratory equipment must always be removed.
Chemical-resistant clothing can be cut away. If the outer
contaminated garments cannot be removed, the victim should be
wrapped in cloth to help prevent contamination of transporting
vehicles or medical personnel. Outer garments can then be removed
at the medical facility. Medical radiation and chemical
decontamination facilities are located at CFA. The transport
vehicle and medical facility may have to be decontaminated.

3. In cases of life-threatening emergencies such as fire or explosion,
personnel should leave the vicinity using the shortest possible
route without regard for decontamination at that time. When the
situation has stabilized, personnel will take necessary steps to
decontaminate themselves, equipment, and other affected areas.

4. Emergency phone numbers:

o Warning Communication Center (WCC) 777
o Occupational Medical Program (OMP) 6-2356

5. Other phone numbers:

o Work Package Manager: Buck Horton
Work - 526-2116
Home - 529-2368

o Cost Account Manager: Steve Fogdall
Work - 526-6265
Home - 529-3220

o Health and Safety Officer: Jeff Ginsburg
Work - 526-9698
Home - 523-2945

a_f/
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Transportation of an in.iured person and follow up action 

1. If an injured worker is transported to the medical facility, he/she
will be accompanied by at least one other dig site worker to inform
medical personnel of the level of decontamination performed prior
to leaving the dig site and to provide specific details as to the
nature of the injury. If radiological contamination is suspected,
the HP will accompany the victim; likewise, if hazardous chemical
exposure is suspected, the IH will accompany the victim.

2. In the event of contaminant exposure, the same procedures will be
followed and affected personnel monitoring devices will be
immediately transported to the analytical lab to aid in the
appropriate testing and treatment of the injured worker.

a/3-i
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COMMENT SHEET

Page Step
Init Date Number Number Comments/Notes/Observations

ac-i
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COMMENT SHEET (Continued)

Page Step
Init Date Number Number Comments/Notes/Observations

ADD CONTINUATION SHEETS AS REQUIRED
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COMMENT SHEET (Continued)

Page Step
Init Date Number Number Comments/Notes/Observations

ADD CONTINUATION SHEETS AS REQUIRED

0,13-1
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RWMC/SWEPP PROGRAMS 
TRAINING CHECKLIST FOR 

Pad A Initial Penetration Pre-operational Site Preparation 

Name  S Number 

Date  Classification 

Each item listed below is to be completed by each individual who is to work
this task. The personnel responsible for signing each item is as noted.

Siqnature 
1.0 Attend a Briefing and self study on the

following:

PD-RS-6.6 Control of Radiological Spills

RWMC Emergency Action Plan
V1.A.2 - Radiological Emergencies
VI.A.3 - Operational Emergencies

Pad A Initial Penetration Health and
Safety Plan

Pad A Sections of the RWMC OSR/SAR
Individual

2.0 Attend a Briefing and self study on the
following Detailed Operating Procedure:
DOP RO Number  5.2.2  Pad A Initial
Penetration Pre-operational Site Preparation  

Individual

3.0 Complete an Oral Checkout on the items
listed in 1 and 2 above:

HPs

All other team members

4.0 Qualification Completed

5.0 Checklist Included in Individual's
Training Record

gtqg62,6)

HP Work Leader

Operations Specialist

RWMC/SWEPP Oper. Mgr.

Training Coordinator
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RWMC/SWEPP PROGRAMS 
TRAINING CHECKLIST FOR 

Pad A Initial Penetration Pre-operational Site Preparation 

Name

Date 

S Number 

Classification  Job Supervisor

Each item listed below is to be completed by each
this task. The personnel responsible for signing

1.0 Review the RWMC/SWEPP Document
Tree with J. B. Sahr or
designated alternate

2.0 Review the following with
D. L. French or designated
alternate:

Project Directives:
PD-RS-1.5 --
PD-RS-1.13--
PD-RS-2.2 --
PD-RS-3.6 --
PD-RS-6.1 --
PD-RS-6.2 --
PD-RS-6.6 --
PD-RS-6.8 --

RWMC Emergency
V1.A.2 -
V1.A.3 -

individual who is to work
each item is as noted.
Siqnature 

J. B. Sahr Date

D. L. French Date

Work Control
Use of DOPs and SOPs
RWMC Operations in the Subsurface Disposal Area
RWMC/SWEPP Document Preparation and Control
Radiation and Contamination Control
Industrial and Fire Safety
Control of Radiological Spills
RWMC Access Control

Action Plan
Radiological Emergencies
Operational Emergencies

DOP RO 5.2.2- Pad A Initial Penetration Pre-operational

DOE Hoisting and Rigging Manual

3.0 Review the RWMC Operations Safety
Requirements Document, Appendix A to
OSR and Safety Analysis Report with

Site Preparation

R. L. Devries or designated alternate. R. L. Devries Date

4.0 Complete an oral checkout on
the items in 1, 2, and 3 above
with J. N. Davis or designated
alternate J. N. Davis Date

5.0 Qualification Completed

013—/
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Training Record Training Coordinator

RWMC/SWEPP Oper. Mgr.
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Completed DOP Review

Date (OM) Initial

RWMC/SWEPP PROGRAMS

RWMC OPERATIONS

DETAILED OPERATING PROCEDURE

5.0 Retrieval

5.2 Buried Waste Programs Operations

11/28/89 
Issue Date

5.2.1  BWP Pad A Initial Penetration & Retrieval Proiect
DOP RO Number Subject

Approved:

J. N. Davis
RWMC/SWEPP Programs Manager

Reviewed:

C. W. Bloom
RWMC/SWEPP Radiological Engineer

R. O. Sanders
RWMC/SWEPP Rigging Engineer

R. C. Caummisar
RWMC/SWEPP Safety Engineer

W. J. Isle
RWMC/SWEPP Quality Engineer

L. D. Croft
RWMC/SWEPP Engineering Manager

M. M. Garcia
RWMC/SWEPP Industrial Hygiene

K. McNeel
RWMC/SWEPP Environmental Engineer

D. L. French
RWMC/SWEPP Operations Manager

Original signatures appear on DRR-WM-3594
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Issued: 11/28/89 Page 1

RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

REFERENCES 

RWMC Operational Safety Requirements (OSR) including Appendix A

RWMC Emergency Action Plan

EG&G Safety Manual

EG&G Radiological Controls Manual

PAD A Initial Penetration Soil Sample Collection Procedure

PAD A Initial Penetration Health and Safety Plan

PAD A Initial Penetration Quality Assurance Project Plan

DOE Hoisting & Rigging Manual

DOE/ID-10112 INEL Low-Level Radioactive Waste Acceptance Criteria

DOE/ID-10074 INEL Transuranic Waste Acceptance Criteria

SWR's:
RS228X Relocate Pad A Building

JHM Sketch 4 - Pad A Portable Breathing Air Compressor Temperature
Control System

Project Directives
PD-RS-1.8
PO-RS-1.13
PD-RS-2.1
PD-RS-2.2
PD-RS-2.4
PD-RS-3.6
PD-RS-6.1
PD-RS-6.2
PD-RS-6.3
PD-RS-6.6
PD-RS-6.8

Transfer, Storage, Handling and Tracking of Waste
Use of DOPs and SOPs
RWMC Receipt, Inspection, and Documentation of Waste
RWMC Operations in the Subsurface Disposal Area
Operations in the TSA
RWMC/SWEPP Document Preparation and Control
Radiation and Contamination Control
Industrial and Fire Safety
Criticality Control
Control of Radiological Spills
RWMC Access Control

Detailed Operating Procedures:
DOP-RO-5.2.2 Pad A Initial Penetration Pre-operational Site

Preparation

cu37pa963,22
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RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

GENERAL 

This procedure provides instructions for the following:

1. Final overburden removal to expose drums.

Pad A penetration will be accomplished using a backhoe. The vehicle
will enter and exit the sprung structure from a large equipment access
door. Dirt which is removed from the penetration will be placed
adjacent to the penetration for later use as backfill.

2. In-situ drum inspection and removal.

Once the drums are exposed, their radiation levels will be measured,
then they will be visually inspected and checked with large area wipes
to determine loose surface contamination. Where possible, in-situ
ultrasonic testing will determine drum wall thickness. Drums will then
be retrieved using the backhoe and appropriate rigging and drum
handling fixtures.

3. Above ground drum inspection, overpacking and interim storage (until
characterization studies start).

Once retrieved, drums will be inspected for corrosion and integrity as
well as tags and labels which may provide information regarding waste
content, dates, etc. Additional ultrasonic measurements, radiation
readings and radiological large area legal wipes and smears will be
taken as required. Upon completion of inspection, the drums will be
placed in 83-gal drum overpacks, the drum information transferred to
overpacks, and the overpacked drums stored in cargo containers at the
ILTSF at TSA. There will be two cargo containers for Rocky Flats drums.

4 Movement of the sprung structure building.

Following completion of drum retrieval at the South penetration, the
building and equipment will then be moved to the North penetration
site. The building was placed on the South penetration site per
DOP-RO-5.2.2 (Ref. 14) and will be moved to the North penetration site
using the crane and appropriate slings per SWR RS228X.

5. Repeating instructions 1, 2 and 3 at the North penetration site.

6. Building relocation.

Following drum retrieval at the North penetration, the building will be
removed and stored at the RWMC for future use per SWR-RS228X.

013-1
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Issued: 11/28/89 Page 3

RWMC Operations

Subject: OOP-H-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

GENERAL (Cont'd.) 

7. Contouring and reseeding the Pad A berm

The Pad A surface will be recontoured to provide slope as required to
provide water runoff then reseeded to prevent erosion.

The DOE Hoisting and Rigaing Manual has been interpreted to classify
all lifts within this procedure as "Ordinary Lifts".

This procedure is in compliance with the criteria of the EG&G Safety
Manual, DOE Hoisting and Rigging Manual, and EG&G Radiological Controls
Manual and shall be completed per requirements of PD-RS-1.13. The
sequence of steps may be altered or worked in parallel with the
permission of the RWMC/SWEPP Shift Manager, and that alteration shall
be so noted and initialed by the Shift Manager in the body of the
procedure. Non-applicable Sections/Steps must be designated n/a and
initialed by the Shift Manager or RWMC Operations Manager. Compliance
and execution are verbatim.

If RWMC Operating Limits cannot be satisfied or any abnormal condition
arises that may compromise this operation, this operation shall stop
and the limit and/or condition brought to the attention of the
RWMC/SWEPP Shift Manager. The identified condition shall be resolved
before proceeding with operations (RWMC OSR 3. Operating Limits,
Numbers 2, 3 and 4). Abnormal conditions which may be associated with
this task will be covered in the Training Checklist and crew briefing
prior to the execution of this procedure.

Decontamination procedures will be initiated if surface contamination
of the building and/or equipment exceed radiological clean limits as
stated in the EG&G Radiological Control Manual (see Precautions and
Limitations item 13).

If a drum is unable to support its weight and collapses during removal,
retrieval operations will immediately cease, the area will be
stabilized and personnel will evacuate the building. Further work will
be evaluated. Prior to further operations, an approved DRR to this DOP
must be issued showing continuation procedures.

NOTE 1. A new copy of this DOP will be used for each shift.

pag 3
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Issued: 11/28/89 Page 4

RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

ACRONYMS AND ABBREVIATIONS USED IN THIS PROCEDURE INCLUDE:

A/R As Required
BWP Buried Waste Program
CAM Constant Air Monitor
CGI Combustible Gas Indicator
cpm Counts per minute
CIH Certified Industrial Hygienist
dpm Disintegrations per minute
DOE Department of Energy
DOP Detailed Operating Procedure
DOT Department of Transportation
DRD Direct Reading Dosimeter
DRR Document Revision Request
EO Equipment Operator
GC Gas Chromatograph
GVW Gross Vehicle Weight
HAZMAT Hazardous Material
HEO Heavy Equipment Operator
HEPA High Efficiency Particulate Air
HNu A "Trade Name" for a type of organic vapor detector
HP Health Physics Technician
HSO Health and Safety Officer
IH Industrial Hygienist
ILTSF Intermediate Level Transuranic Storage Facility
JS Pad A Job Supervisor or Alternate (an Operations Specialist who

has been trained specifically for this job)
NA Not Applicable
ND No alpha contamination detected with a large area wipe
OM Operations Manager
OMP Occupational Medical Program
OS Operations Specialist
OSR Operational Safety Requirements
OVA Organic Vapor Analyzer
PD Project Directive
QA Quality Assurance Inspector
OF0 Quality Field Officer
RE Radiological Engineer
RWMC Radioactive Waste Management Complex
SE Safety Engineer
SOP Standard Operating Procedure
SM Shift Manager
SWEPP Stored Waste Examination Pilot Plant
SWL Safe Working Load
SWP Safe Work Permit
SWR Site Work Release
TC Training Coordinator
TLD Thermoluminescent Dosimeter
TSA. Transuranic Storage Area
TYVEK A "Trade Name" for a type of material used in personnel protection

clothing
WCC Warning Communication Center a7_3 /
WE Waste Engineer
WMF Waste Management Facility pagi 35

',;crk Package Manager



Issued: 11/28/89

RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration

MATERIALS and EQUIPMENT 

Materials 

Page 5

and Retrieval Project

1. Duct tape - A/R
2. Yellow 20 mil. nylon reinforced polyethylene sheeting - A/R
3. Yellow poly bags, large - A/R
4. Soil stabilizer (to be determined)
5. 83 gal. vented drum overpacks with bar codes (48 each)
6. Cargo Containers, three each, located at TSA (Two for the Rocky Flats

drums and one for the Non-Rocky Flats drums).
7. Waste containers for change areas for storing used clothing,

respirators etc.
8. Visquine - A/R or
9. Tarps (20 ft.x 20 ft. Min) - 6 each
10. Twelve inch adjustable wrench (crescent)
11. Permanent marker pens-A/R

Equipment for Health Physics and Industrial Safetv Requirements

1. Five (5) ea. ABC fire extinguishers, 30 lb. capacity * (RWMC SAR Add.
A, 3.5)

2. Five (5) ea. MET-L-X fire extinguishers, 30 lb. capacity ** (RWMC SAR
Add. A, 3.5)

3. 1000 lb. Soda Ash available at RWMC for fire suppression (RWMC SAR Add.
A, 3.5)

4. Beta/gamma constant air monitor (CAM) to monitor filter discharge,
(RWMC OSR Add. A, 3.5.3.1)

5. Beta/gamma constant air monitor (CAM) with sniffer hose for excavation
area monitoring (RWMC OSR Add. A, 3.5.3.1)

6. Alpha CAM, 5A or equivalent to monitor filter discharge, (RWMC OSR Add.
A, 3.5.3.1)

7. Alpha CAM, 5A or equivalent with sniffer hose for excavation area
monitoring (RWMC OSR Add. A, 3.5.3.1)

8. Alpha survey meters, portable, PAC 4's or equivalent, (2 ea), (RWMC OSR
Add. A, 3.5.3.1)

9. Beta/Gamma Survey Meters, portable
10. Low Range Radiation Meters (2 ea),
11. High Range Radiation Meter (1 ea),
12. Portable Air Sampler (1 ea), (RWMC
13. Contamination survey smears
14. Kimwipes, teritowels, etc.
15. Hard hats
16. Safety shoes
17. Organic Vapor Analyzer (OVA or HNU)
18. Combustible Gas Indicator (CGI), (1
19. Hand held ultrasonic thickness gage

calibration)
20. Scott Air Pacs (2 ea)
PI. Health Physics Emergency Response TraYer (Available at RIAMC
22. Anti-C clothing (coveralls, shoe covers, nitrile gloves with

linr: and leather alovP.s' 1/R
Ppll 'ere rarrliratars (P'-e extras is -e avacuarlon

surgical

(2 ea), (RWMC OSR Add. A, 3.5.3.1)
(RWMC OSR Add. A, 3.5.3.1)
(RWMC OSR Add. A, 3.5.3.1)
OSR Add. A, 3.5.3.1)

(i ea), (RWMC OSR Add. A, 3.5.3.1)
ea), (RWMC OSR Add. A, 3.5.3.1)
with step wedge (with current

0,13-
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Issued: 11/28/89 Page 6

RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

Equipment for Health Physics and Industrial Safety Requirements (Cont'd.) 

24. Air hoods or airline respirators A/R
25. TYVEK suits A/R
26. Breathing air compressor (capable of supplying six [6] people)

including hoses and portable power supply (One ea.),(RWMC SAR Add. A,
3.4)

27. Area TLD's (2 each)
28. Self contained air horn
29. Materials and Equipment as required per Section 5 of the Pad A Initial

Penetration Soil Sampling Collection Procedures (Ref. 5)
30. Personal Air Samplers (AR), (RWMC OSR Add. A, 3.5.3.1)
31. Passive Organic Monitors (RWMC OSR Add. A, 3.5.3.1)
32. First Aid Kit-Industrial first aid kit with sufficient supplies for

five people
33. Eye Wash - Eye wash meeting the minimum requirements of ANSI-Z358-1.

(Location directed by the IH)
34. "Exclusion Zone" signs
35. "Contamination Reduction Zone" signs
36. Ridge pole timber for covering penetration holes (about 18 ft long)

-2 ea
37. 16 sheets plywood (1/2 in. min.)

*
* *

Other sizes may be used as long as total weight is 150 lb min.
Other sizes may be used as long as total weight is 150 lb min.

Equipment for Operations

1. Excavator (backhoe-75641 or 75643, etc. *)
2. Backhoe-75641 for drum retrieval
3. Drum handling device (vertical) with sling
4. Drum handling device (horizontal)
5. Drum uprighting device
6. Shovels or hand augers for manual soil removal A/R
7. Power supply for electrical equipment
8. Sprung structure containment building with ventilation blowers and HEPA

filters
9. Radio "6" Net (1 ea)
10. Radio Head Sets, Channel "C" (6 ea min.)
11. Crane for building movement (Manitowoc)-75610
12. International 10 wheel flat bed truck-71621 *
13. Low Rider LOED material handler-75189 *
14. Front end loader-75632 * or tracked earth mover-75702 *
15. Fork lift-75224 *, with hydraulic clamp handler available at TSA as

required for placing drums in cargo containers
16. Flexible hose for vehicle exhaust from building
17. A change area for donning and doffing protective clothing
18. Waste box for plywood and plastic sheeting

Or Equivalent - Equipment numbers shown are examples for reference only

pal9t 137
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RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

SPECIFIC PRECAUTIONS AND LIMITATIONS 

1. The Pad A Job Supervisor must be present during all Pad A operations.
(RWMC OSR, Add. A, 4.2.3.1)

2. All operations shall be conducted with continuous HP coverage. The crew
siza will be approved by the RWMC/SWEPP Operations Manager or
designated alternate. (RWMC OSR, Add. A, 4.2.3.2. and 3.2.4.3)

3. An Industrial Hygienist (IH) will be at the dig site during ail
operations, (QAPP Sect.3.2.4), and will monitor with volatile organic
detection instrumentation (OVA and HNu) to comply with the Pad A Health
and Safety plan. (RWMC OSR, Add. A, 4.2.3_2)

4. The RWMC Pad A Job Supervisor or alternate will be responsible to
ensure that all personnel entering the retrieval area (workers and
observers) have completed the OSHA HAZMAT, respirator and radiation
worker training. In addition, all personnel entering the area must have
the permission of the Pad A Job Supervisor or his designated alternate.

5. All applicable requirements of the DOE Hoisting and Rigging Manual
shall be observed during lifting procedures. (RWMC OSR 3.4.3.1. and
3.4.3.2)

6. All personnel working in the containment building on the Pad A drum
retrieval operation will take complete showers at the end of each work
shift. (Pad A Health and Safety Plan, Sect.5.5)

7. The dig area will be an Exclusion Zone and shall be so posted. Modified
Level B suits (air hoods or airline respirators, TYVEK suits, safety
shoes, chemical resistant booties, outer gloves with surgical inner
gloves as required by HP and IH) and hard hats (if required by HSO and
IH) will be worn inside this area.

8. The area outside the Exclusion Zone but inside the building will be a
Contamination Reduction Zone and shall be so posted. Level C suits
(full face respirators with combination organic filter, TYVEK suits,
safety shoes, chemical resistant booties, and outer gloves with
surgical inner gloves, as required by HP and IH). The airline hood may
be worn when transiting out from the exclusion zone.

9. Nonworking observers inside either the Exclusion Zone or the
Contamination Reduction Zone will wear the same protective clothing as
c.flic-,*: For worAers in the corr2sconding ann. In azcoriance th-
ALARA phibpsophy, the numoer of nonworKing observers in tne exciisicn
zone will be minimized.



Issued: 11/28/89 Page 8

RWMC Operations

Subject: DOP-R0-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

SPECIFIC PRECAUTIONS AND LIMITATIONS (Cont'd.) 

10. Pad A operations inside the containment building will be monitored for
HAZMAT with the instrumentation listed in the Equipment section (RWMC
OSR, Add. A, 3.2.4.4).

11. A vehicle capable of carrying five persons shall be available at the
retrieval site at all times for emergency evacuation. Five extra
full-face respirators shall be kept in the vehicle.

12. Personnel within the exclusion zone will be continuously monitored in
the breathinq zone (chest or face level). Negative readings on the HNu
should never be interpreted as a complete absence of airborne toxic
substances. If the readings on the HNu rise to 200 ppm above
background, work at the site must be halted and personnel evacuated
from the area. (RWMC OSR Add. A, 3.2.3.4) At this point, an evacuated
canister sample will be taken to determine the constituents present in
the air. From the analysis results, the IH will advise on an
appropriate plan of action. Personnel will not re-enter the site 
except for samplinq until the WPM has been assured of its safety.

13. When conducting wipe surveys, if less than 100 cpm beta-gamma above
background and NO alpha, proceed. If greater than the above limits,
stop operation to assess by performing a legal smear survey. If the
results exceed 200 dpm/100 cm' alpha, stop the operation and contact
the JS for resolution. An evaluation of the situation will be made by
the Pad A Job Supervisor and/or Project Engineer, RWMC/SWEPP Shift
Manager, BWP Project Manager, Technical Programs and Safety personnel.
Actions will then be determined and completed before resuming
operations.

14. If uncontained contamination exceeds limits of Precaution 13 or if a
waste container is found to be breached or ruptured, all activities
shall be stopped. The affected area shall be stabilized with soil
stabilizer if required, and/or covered with nylon reinforced plastic or
poly sheeting. All personnel shall then leave the immediate area and
shall proceed to a pre-designated staging area for personnel survey.
The RWMC/SWEPP Shift Manager shall be notified. An evaluation of the
situation shall be made by the Pad A Job Supervisor and/or Project
Engineer, RWMC/SWEPP Shift Manager, BWP Project Manager, Technical
Programs and Safety personnel. An assessment of the additional
information will be made and additional precautions will be instituted
if necessary as determined by the Pad A Job Supervisor and Safety
representative.
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RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

SPECIFIC PRECAUTIONS AND LIMITATIONS (Cont'd.) 

15. Beta/gamma limits for overburden soil shall be 100 cpm above background
as determined through monitoring by Heaith and Safety personnel per
Soil Sampling Collection Procedure. IF above limit is exceeded,
samples will be collected for full radionuclide analysis.

16. The Pad A confinement exhaust radiological effluent acflvity downstream
of the HEPA filtration sxstem shall not exceed 2 x 10-"uCi/m1 alpha
activity and/or 1 x uci/mi beta-gamma activity. (iMC OSP Add.
A, 3.2.3.1)

17. IF the comoustible gas indicator readings within the containment excee1
10% of the Lower Explosive Limit (LEL) for one minute, retrieval
activities will be suspended. (RWMC OSR Add. A, 3.2.3.4)

18. Building movement shall be initiated and conducted only in fair weather
as determined by the Pad A Job Supervisor and the RWMC/SWEPP Shift
Manager.

19. A portal monitor, large-area detector, or portable survey station shall
be operating in the guard house (WMF-611) for use by personnel entering
and exiting the RWMC/SWEPP. (RWMC OSR Section 3.3.3)

20. The tops of the waste containers in Pad A are at irregular elevations
and may not be covered with plywood.

21. To prevent crushing drums with vehicles, the minimum dirt thickness
over drums has been established at 26 in. (RWMC OSR Add. A, 3.3.3)

22. If the fire department is needed, call RWMC personnel on "6" net radio
at WMF-601 and have phone call placed to 6-2211.

013 I
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RWMC Operations

Subject: DOP-R0-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

SPECIFIC PRECAUTIONS AND LIMITATIONS (Cont'd.) 

23. When wind speeds exceed 75 mph (120 Km/h), operations at Pad A shall
cease and all personnel shall exit the Pad A containment structure.
Only in the event of an emergency shall personnel reenter the Pad A
containment structure until wind speeds decrease to less than 75 mph.
(RWMC OSR Add. A, 3.1.3.1)

24. Due to the age of the waste which will be retrieved, breached waste
containers, and consequently uncontained contamination, will be
considered an anticipated or normal event. If uncontained
contamination exceeds limits of Precaution 13, or if a waste container
is found to be breached, ruptured, and/or corroded such that handling
would be unsafe, all retrieval activities shall be stopped. The
affected area and/or container shall be stabilized with soil stabilizer
if required, and covered with nylon reinforced plastic. A11 personnel
shall then leave the immediate area and shall proceed to a
pre-designated staging area for personnel survey. The RWMC/SWEPP Shift
Manager shall be notified. An evaluation of the situation shall be made
by the RWMC/SWEPP Shift Manager, the Pad A Job Supervisor and/or
Project Engineer, BWP Project Manager with Health and Safety personnel.
Specific corrective action shall then be determined. All corrective
actions shall be completed before resuming operations.

25. In the event of an abnormal occurrence (fire, high air particulate
activity or explosion) all personnel shall evacuate upwind or as
directed by the Health Physics technician or Job Supervisor. Work area
evacuations shall be by verbal communication. Emergency communications
between Pad A work site and the RWMC work control office in WMF-601
shall be via "6" net radio and activation of the RWMC evacuation siren
will be determined by the Emergency Action Director. The RWMC/SWEPP
Shift Manager shall direct further action in accordance with procedures
established in the RWMC Emergency Action Plan.

26. The minimum temperature for operations requiring organic vapor
monitoring is 15° F.

27. When not in use, air lines inside the building will have ends taped
over to prevent personnel contamination.
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RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

PREREQUISITES 

1. GENERAL 

1.1 (JS) DOP-RO-5.2.2 (Pad A Initial Penetration
Pre-operational Site Preparation) has
been completed for the South penetration
site (Section 2) and cargo containers
are ready (Section 3).

1.2 (JS) A Startup Checklist has been completed prior to the
start of operations each day.

1.3 (JS) The following designated crew members (minimum) have
been qualified in their basic positions. (All RWMC
personnel trained and qualified per RWMC Training
program (RWMC OSR 4.1.3). Operations involving
radioactive and/or hazardous materials shall have as a
minimum an HP, an IH, a fire watch and a crew size
designated by RWMC or designated alternate
(RWMC OSR Add. A, 4.2.3.2). The Pad A Job Supervisor
must be present during all Pad A operations
(RWMC OSR Add. A, 4.2.3.1). N/A all positions which
are not required for daily activities.

One Pad A Job Supervisor (JS) Name:  
One Health and Safety Officer (HSO)Name:  
One Quality Field Officer (OF0)
(for soil samples) Name:  
One Industrial Hygienist (IH) for
soil samples Name:  
One Sampling Team Leader (for soil
samples) Name:  
One Sampling Technician (for soil
samples) Name:  
One Quality Assurance Inspector (QA)
(for drums thickness) Name:  
One heavy equipment operator (HEO) Name:  
Two equipment operators (EO) Name:  
Two HP technicians (HP) Name:  
One Laborer Name:  
One Photographer Name:  
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RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

PREREQUISITES (Cont'd.) 

1. GENERAL (Cont'd.) 

1.4 (JS) Verify that wind speed as read at WMF-601 or WMF-613
does not exceed 75 mph. (RWMC OSR Add. A, 3.1.3.1)

1.5 (JS) Complete a shift briefing which will cover the
anticipated operations coming up this shift as well as
a summary of status to date, as applicable. The
potential chemical, radiological and industrial hazards
will be made explicitly clear. (In addition, a
briefing will be held prior to starting a new phase of
the operation if not covered in the pre-shift
briefing.)

1.6 (JS) A portal monitor, large-area detector, or portable
survey station is operating in the guard house
(WMF-611) for use by personnel entering and exiting the
RWMC/SWEPP (RWMC OSR, 3.3.3.1).

2. FINAL PAD OVERBURDEN PENETRATION and DRUM RETRIEVAL

2.1. (HP) Ensure that access control signs are posted, listing
radiation levels, Anti-C requirements, respiratory
protection and survey requirements.

2.2. (HP) All monitors and samplers shall be in operation in the
vicinity of the work area. Location of the samplers
and monitors will be determined by Health and Safety
personnel.

2.3. (HP) Two (2) area TLD's shall be positioned near the work
area.

2.4. (HP) Each worker entering the Exclusion Zone shall have the
following equipment and dosimetry:

1. Alarming digital dosimeter
2. TLD
3. Appropriate safety equipment as required in this

procedure
4. Air hood or airline respirator and TYVEK suit
5. Personal air sampler as required by IH/RE
6. Direct reading dosimeter

2.5. (JS) The CFA Fire Department personnel have been oriented on
special hazards involved regarding a fire at Pad A.
(RWMC SAR Add. A, 3.5)

to
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RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

PREREQUISITES (Cont'd.)

2. FINAL PAD OVERBURDEN PENETRATION and DRUM RETRIEVAL (Cont'd.) 

2.6. (JS) A summary of waste records, photographic files and
existing log books for Pad A shall be reviewed
thoroughly by the Pad A Job Supervisor with the crew
for familiarization with the type of waste and waste
containers which will be encountered.

2.5 (HP) Record HP/IH instruments assigned to this operation:

Instrument type 
SERIAL # CAL. DATE 

Alpha Contamination

Beta/Gamma
Contamination

Direct Radiation

Alpha CAM
Alpha CAM
Beta/Gamma CAM
Beta/Gamma CAM
HNu
HNu
Hi-Vol
Hi-Vol
Personal air sampler  
Personal air sampler  
Personal air sampler  
Personal air sampler  
Personal air sampler  
Personal air samoler  

ao
age,
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RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

PREREOUISITES (Cont'd.) 

2.8 (JS) Once the ventilation system is operational and the
exhumation vehicle is in place, have a smoke test
performed to ensure that the exclusion area boundaries
are properly delineated. Reposition exclusion area
boundaries if necessary.

2.9 (JS) Waste disposal containers have been positioned and are
available for use.

2.10 (JS) Spread plastic, tarp or Visquine in areas where the
overburden dirt will be placed and where retrieved drums
and overpack drums will be placed.

3. DRUM MOVEMENT to TSA

3.1. (JS) Waste Profile sheets, completed for waste to be stored
in TSA, have been approved by RWMC/SWEPP Programs prior
to storage in TSA.

3.2. (JS) A RWMC Hazardous Waste Inventory List as been completed
by a qualified Hazardous Waste Shipper and transmitted
to RWMC/SWEPP Operations prior to storage in TSA.

3.3. (JS) The flat bed truck is positioned for loading.

3.4. (JS) The Low Rider LOED or equivalent is available at Pad A.

4. BUILDING PLACEMENT/MOVEMENT 

4.1. (JS) Weather forecasts shall indicate fair weather (no
precipitation) for an 8 hr period of time prior to
initiation of building placement/movement. Weather
evaluation will be made by the Pad A Job Supervisor or
Project Engineer and RWMC/SWEPP Shift Manager.

4.2. (JS) Maximum wind conditions shall be 15 mph during building
movement.

4.3. (JS) Crane and operator are available.

4.4. (JS) Other personnel as listed in SWR RS-228X are available.

5. END of SHIFT 

5.1 (JS) Complete a Shutdown Checklist prior to end of shift.

0,13-1
<1_5pctey 
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WASTE MANAGEMENT DEPARTMENT

RWMC/SWEPP PROGRAMS

PERSONNEL BRIEFING LOG

Personnel Briefing Log (your signature and initials indicate your briefing
attendance, understanding, and commitment to procedure compliance)

DATE NAME (PRINT )  SIGNATURE  IN I T [ALS CLASS IFICAT ION  BR I EFED 

pa t
a/ -/
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WASTE MANAGEMENT DEPARTMENT

RWMC/SWEPP PROGRAMS

PERSONNEL BRIEFING LOG (Cont'd.)

Personnel Briefing Log (your signature and initials indicate your briefing
attendance, understanding, and commitment to procedure compliance)

OATE NAME (PRINT)  SIGNATURE  INITIALS CLASSIFICATION  BRIEFEO P(

ai3-1
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OPERATION 

Procedure Opened:   Time   Date  
(JS)

The Pad A Job Supervisor must complete a Startup Checklist at
start of each shift and a Shutdown Checkoff at the end of each
shift.

1. Penetration Openinq (South) 

1.1 (JS) Verify that the "General" Prerequisites and
Prerequisites for "Final Pad Overburden Penetration and
Drum Retrieval" have been completed.

1.2 (JS) Remove the remaining overburden to achieve penetration
using backhoe and/or hand shovels to expose drums or
plastic sheet (whichever comes first). Place dirt
adjacent to excavation.

a. If plywood, plastic sheeting, or drums are not
encountered when 42 inches of overburden have been
removed, the operation shall stop, the RWMC/SWEPP
Shift Manager notified, and the situation will be
evaluated by the RWMC/SWEPP Shift Manager, Pad A Job
Supervisor, and Health and Safety personnel.

b. Before work continues, a formal procedure will be
developed and approved to determine the exact
location of the waste zone.

1.3 (JS) Once penetration has been achieved, conduct a smoke test
to determine direction and pattern of air flow at the
opening. If necessary make adjustments to area boundary
and/or ventilation system to ensure that flow is from
the opening out through ventilation system.

1.4 (JS) If piastic sheeting has been uncovered, remove it and
the plywood. Dispose of wood and plastic. If
contaminated, dispose of as contaminated waste. As the
drums are exposed, Health Physics personnel sample the
area using: 1. Radiation exposure meter, 2. Portable
alpha and beta/gamma instrments, and 3. Wipe survey.
All operations shall be conducted in a manner to
minimize the activity lnd time spent on top of waste
stack.

(See Precaution 13)

agg
pagtz/3



Issued: 11/28/89 Page 18

RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

OPERATION (Cont'd.) 

2. Visual Inspection of Drums (South) 

The following procedure steps do not necessarily have to be done in
sequential order. The actual order will be determined by the Pad A Job
Supervisor.

2.1 (JS) Visually inspect drums for identification tags, labels,
content code, corrosion and integrity. Enter applicable
data in Tables 1 and 2. If drums are intact, continue.
If drums are corroded through or otherwise breached,
stop and evaluate (See Precaution 14). The results of
the evaluation will be documented in the daily
operations log and a detailed recovery plan will be made
per DRR to this DOP.

CAUTION

If a "Non-Rocky Flats" drum is encountered, that drum must not be
removed from its disposal location. (RWMC SAR Add A, Appendix 4)

3. Ultrasonic Inspection of Drum Thickness (South) 

3.1 (QA) Perform ultrasonic inspection of drums in place if
possible. If necessary complete measurements following
drum removal. Record results of the inspection in
Table 1. If results are satisfactory (.020 in. or
greater), continue with drum retrieval section, if not,
stop and evaluate.

4. Drum Retrieval/Overpacking/Transport to TSA (South) 

NOTE A total of approximately 24 drums will be retrieved from each
of the two penetrations. Because there is not enough room in
the enclosure to overpack all the drums at once, drums will
be retrieved and overpacked in batches per the Pad A Job
Supervisor's discretion. Enough 83 gai overpacks should be
brought into the enclosure to do one batch prior to
retrieving that batch. The barcodes will be recorded in
Table 1.

4.1 (JS) Verify that the "General" prerequisites and
prerequisites for "Final Pad Overburden Penetration and
Drum Retrieval" as well as "Drum Shipment to TSA" have
been completed.

a/3-i
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OPERATION (Cont'd.) 

4. Drum Retrieval/Overpackinq/Transport to TSA (South) (Cont'd.) 

4.2 (JS) Retrieve drums one at a time from the penetration site
using the backhoe and either a drum handling device per
Figure 3 or rigging per Figure 5, moving them to the
drum inspection/overpack area and place on previously
prepared plastic, tarp, Visquine or plywood plastic
covered surface.

4.3 (JS) Upright drums using hand uprighter as they are retrieved
to optimize floor space.

4.4 (JS) Mark drums with overpack barcode numbers which
correspond to the overpacks which were brought into the
enclosure. Drums will be placed in the corresponding
overpacks.

4.5 (JS) When enough drums have been accumulated to overpack (Job
Supervisor's discretion), overpack those drums and
transport to TSA cargo containers as follows:

a. Mark overpack to be used with drum identification
information and fill out Table 2.

Vfltr.
R/IL.

b. Rig to drum per Figure 4.

c. Lift drum and place in overpack drum.

d. Close and secure overpack drum lid.

e. HP shall make final survey of overpack drum prior to
removal of drum from enclosure building.

f. Open the equipment access door and using the Low
Rider LOED, rig to overpack per Figure 4 or utilize
83 gal drum barrel handlers.

g. Move overpack to fiatbed truck for transport to TSA.

h. When truck is loaded, transport loaded overpacks to
TSA cargo containers.

i. Using a forklift with hydrauiic clamp handler, place
the drums in the appropriate cargo container.

All drums removed durirg a shift must to placog in the
appropriate cargo container at TSA and a list of drums
transferred given to Ri,71C/SWEPP Operations prior to the
end of the shift. (Make entry in the Shutdown
Check7ist.)

paSe- 60
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OPERATION (Cont'd.) 

5. Penetration Closure (South) 

5.1 (HP) Collect soil samples from the penetration overburden
which is stockpiled adjacent to the penetration and any
soil which may be in the penetration itself. Chain of
custody rules shall be invoked at this point and samples
transfered to Sampling Team leader for further transfer
to laboratories.

5.2. (JS) Cover penetration opening as follows:

a. Cover hole with plastic sheet or Visquine.
b. Cover hole with plywood at drum level.
c. Cover plywood with plastic, tarp or Visquine and

secure to prevent wind damage.
d. Rope off hole area to prevent personnel access.

6. Buildinq Removal (South) 

6.1 (JS) Verify that the "General" prerequisites and
prerequisites for "Building Placement/Movement" have
been completed.

6.2. (HP) Survey and decontaminate building and equipment as
required to meet the limits as shown in Precaution 13

6.3. (JS) Shut down and disconnect all equipment from power.

6.4. (JS) Move all equipment to north penetration location.

NOTE: Steps 7.1 and 15.1 may be performed concurrently following
building removal from north penetration.

7. Contour Area (South) 

NOTE: Building must be removed from South penetration site per Step
8.1 prior to performing Step 7.1

7.1. (JS) Fill and contour the area over the South penetration
with excavated overburden and clean dirt to match the
surrounding contours such that there are no depressions
to collect water.

8. Enclosure/Ventilation/Radiation Monitorinq Equipment Installation
(North) 

8.1 (JS) Move and reinstall the Sprung Structure building at the
north penetration location as shown in Figures 1 and 2
per SWR RS228X. (2/6.-1
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OPERATION (Cont'd.) 

8. Enclosure/Ventilation/Radiation Monitorinq Equipment Installation 
(North) (Cont'd.) 

8.2 (JS) Move power distribution equipment to north penetration
area.

8.3 (JS) Install ventilation equipment and verify operability.

8.4 (HP) Install the various radiation monitoring equipment as
follows:
1. One Alpha CAM and one Beta/Gamma CAM to monitor the

Exclusion area
2. One Alpha CAM and one Beta/Gamma CAM to monitor the

HEPA filter outlet flow
3. Other equipment located as desired.

Verify operability. Log results in Pad A Health Physics
Log.

8.5 (JS) Position the following equipment as it will be during
the retrieval operation:

1. Ten wheel flatbed truck
2. Backhoe (No. 75641)
3. Low Rider LOED or equivalent
4. Change area
5. Exclusion Zone boundaries
6. Contamination Reduction Zone boundaries.

8.6 (JS) After all equipment has been positioned in the enclosure
building, and the ventilation system is running, have a
smoke test performed to ensure that the exclusion area
boundaries are properly positioned. Reposition
Exclusion Area boundaries if necessary.

9. Penetration Opening (North) 

9.1 (JS) Verify that the "General" Prerequisites and
Prerequisites for "Final Pad Overburden Penetration and
Drum Retrieval" have been completed.

9.2 (JS) Remove the remaining overburden to achieve penetration
using backhoe and/or hand shovels to expose drums or
plastic sheet (whichever comes first). Place dirt
adjacent to excavation.

a. If plywood, plastic sheeting, or drums are not
encountered when 42 inches of overburden have been
removed, the operation shall stop, the RWMC/SWEPP
Shift Manacer notifieH. and the situation will be
2i/liiRcEh hv kihML Shirt iilanayr, m
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b. Before work continues, a formal procedure will be
developed and approved to determine the exact
location of the waste zone.

9.3 (JS) Once penetration has been achieved, conduct a smoke test
to determine direction and pattern of air flow at the
opening. If necessary make adjustments to area boundary
and/or ventilation system to ensure that flow is from
the opening out through ventilation system.

OPERATION (Cont'd.) 

9. Penetration Openinq (North) (Cont'd.) 

9.4 (JS) If plastic sheeting has been uncovered, remove it and
the plywood. Dispose of wood and plastic. If
contaminated, dispose of as contaminated waste. As the
drums are exposed, Health Physics personnel sample the
area using: 1. Radiation exposure meter, 2. Portable
alpha and beta/gamma instruments, and 3. Wipe survey.
All operations shall be conducted in a manner to
minimize the activity and time spent on top of waste
stack.

(See Precaution 13)

10. Visual Inspection of Drums (North) 

10.1 (JS) Visually inspect drums for identification tags, labels,
content code, corrosion and integrity. Enter applicable
data in Tables 1 and 2. If drums are intact, continue.
If drums are corroded through or otherwise breached,
stop and evaluate. (See Precaution 14) The results of
the evaluation will be documented in the daily
operations log and a detailed recovery plan will be made
per DRR to this DOP.

CAUTION

If a "Non-Rocky Flats" drum is encountered, that drum must not be
removed from its disposal location. (RWMC SAR Add A, Appendix 4)

11. Ultrasonic Inspection of Drum Thickness (North) 

11.1 (QA) Perform ultrasonic inspection of drums in place if
possible. If necessary, complete measurements following
drum removal. Record results of the inspection in
Table I. If results are satisfactory (.020 in. or
greater), continue with drum retrieval section, if not,
stop and evaluate. /3-)

page 3
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OPERATION (Cont'd.) 

12. Drum Retrieval /Overpacking/Transport to TSA (North) 

NOTE: A total of approximately 24 drums will be retrieved from each
of the two penetrations. Because there is not enough room in
the enclosure to overpack all the drums at once, drums will
be retrieved and overpacked in batches per the Pad A Job
Supervisor's discretion. Enough 83 gal overpacks should be
brought into the enclosure tO do one batch prior to
retrieving that batch. The barcodes will be recorded in
Table 1.

12.1 (JS) Verify that the "General" prerequisites and
prerequisites for "Final Pad Overburden Penetration and
Drum Retrieval" as well as "Drum Shipment to TSA" have
been completed.

12.2 (JS) Retrieve drums one at a time from the penetration site
using the backhoe and either a drum handling device per
Figure 3 or rigging per Figure 5, moving them to the
drum inspection/overpack area and place on previously
prepared plastic, tarp, Visquine, or plywood surface.

12.3 (JS) Upright drums using hand uprighter as they are retrieved
to optimize floor space.

12.4 (JS) Mark drums with overpack barcode numbers which
correspond to the overpacks which were brought into the
enclosure. Drums will be placed in the corresponding
overpacks.

12.5 (JS) When enough drums have been accumulated to overpack (Job
Supervisor's discretion), overpack those drums and
transport to TSA cargo containers as follows:

a. Mark overpack to be used with drum identification
information and fill out Table 2.

b. Rig to drum per Figure 4.

c. Lift drum and place in overpack drum.

d. Close and secure overpack drum lid.

ai3-1
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OPERATION (Cont'd.) 

12. Drum Retrieval /Overpacking/Transport to TSA (North) (Cont'd.) 

e. HP shall make final survey of overpack drum prior to
removal of drum from enclosure building.

f. Open the equipment access door and using the Low
Rider LOED, rig to overpack per Figure 4, or utilize
83 gal drum barrel handlers.

g. Move overpack to flatbed truck for transport to TSA.

h. When truck is loaded, transport loaded overpacks to
TSA cargo containers

i. Using a forklift with hydraulic clamp handler, place
the drums in the appropriate cargo container.

NOTE: A11 drums removed during a shift must be placed in the
appropriate cargo container at TSA and a list of drums
transferred given to RWMC/SWEPP Operations prior to the end
of the shift. (Make entry in the Shutdown Checklist.)

13. Penetration Closure (North) 

13.1 (IH) Collect soil samples from the penetration overburden
which is stockpiled adjacent to the penetration and any
soil which may be in the penetration itself.

13.2 (JS) Cover penetration opening as follows:

a. Cover hole with plastic sheet or Visquine.
b. Cover hole with plywood at drum level.
c. Cover plywood with plastic, tarp or Visquine and

secure to prevent wind damage.
d. Rope off hole area to prevent personnel access.

14. Buildinq Removal (North) 

14.1 (JS) Verify that the "General" Prerequisites and
Prerequisites for "Building Placement/Movement" have
been completed.

14.2 (HP) Survey and decontaminate building and equipment as
required to meet the limits as shown in Precaution 13.

14.3 (JS) Shut down and disconnect all equipment from power.

cpage 55



Issued: 11/28/89 Page 25

RWMC Operations

Subject: DOP-R0-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

OPERATION (Cont'd.) 

14. Buildinq Removal (North) 

14.4 (JS) Remove the Sprung Structure building from the North
penetration and store per the direction of the Pad A Job
Supervisor and SWR RS228X.

15. Contour Area (North) 

15.1 (JS) Fill and contour the area over the North penetration
with excavated overburden and clean dirt to match the
surrounding contours such that there are no depressions
to collect water.

16. Contour Pad A (Overall) 

16.1 (JS) Fill the cutouts on the East side of Pad A where the
crane was and contour the overall shape of the pad
overburden so that there are no depressions to collect
water.

17. Reseed Areas (Both) 

17.1 (JS) Reseed Pad A per the requirements of PD-RS-2.2
Operation in the Subsurface Disposal Area.

18. Cleanup of Equipment/Area and Storaqe of Equipment 

18.1 (JS) Clean up area following project to ensure that equipment
is stored and waste has been disposed of etc.

Procedure Completed:

Signature   Time   Date
(JS)

Shift Manager  Date

0/3-1
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Figure I. Plan View of Pad A and Penetration Area.
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SUPPORT ZONE

TEMPORARY STORAGE AREA

FOR EXCESS OIRT AND DRUMS

(TYP.)

6

1

4.-

DIG AREA

PERSONNEL ACCESS AREA (TYP.)

SECONDARY ACCESS 000R

EQUIPMENT ACCESS 000R

I. Contamination Reduction Corridor
2. Access Control Points
3. Decontamination Station A
4. Decontamination Station B
5. Exclusion Zone
6. Contamination Reduction Zone
7. Backhoe
8. Retrieval Area

Figure 2. Pad A Building/Penetration Layout.
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Figure 3.

SUSPENDED LOAD: 825 LB.
(ASSUME 25 LB SLING WEIGHT)

TWO LEGGED SLING
W/DRUM HOOKS
LEGS TO BE 3 FT. MIN. LENGTH
CHAIN OR WIRE ROPE
Min. SWL: 800 L8

DRUM 55 GALLON
TIGHT OR OPEN HEAD
MAXIMUM WEIGHT: 800 LB

RWMC DRAWING
8/12/88

AA,' 14-1.12,¢,

Horizontal drum handling.

a-
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HOOK LOAD: 1050 lb

(Assume 25 lb sling weight)

2-in. wide (max)
nylon sling
LENGTH: As required for

application
MIN SWL: 1025 lb

DRUM LIFTER
SWL: 1000 lb

DRUM, 55 or 83-gal

Tight or Open Head
Maximum Weight: 1000 lb

RWMC Drawing
8/12/88

Figure 4. Vertical drum• handling.
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1
NYLON SLING, BASKET HITCH,
2 REQ'D., MIN. LENGTH: 8 FT,
MIN. SWL: 230 LB. PER LEG.

DRUM, 55 GAL
TIGHT OR OPEN HEAD,
MAX. WEIGHT: 800 LB.

RWMC/SWEPP RIGGING SKETCH

APPROVED DATE

delP  //-.-2 - Rg
RWMC/SWEPP RIGGING ENGINEER

Figure 5. Horizontal Drum Handl ing
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TABLE 1. ULTRASONIC TESTING OF DRUMS

Penetration (Circle one) SOUTH NORTH

RWMC
Barcode Upper Middle Lower

Layer No. Drum Ident. Number Too Side Side Side Bottom 

 (in)  (in)  (in)  (in)   (in)

 (in)  (in)  (in) (in)  (in)

  (in)  (in)  (in)  (in)  (in)

 (in)  (in)  (in)  (in)  (in)

 (in)  (in)  (in)   (in)   (in)

 (in)  (in)  (in) (in)   (in)

 (in)  (in)  (in)  (in)   (in)

 (in) (in)   (in)  (in)   (in)

  (in) (in)  (in)  (in)   (in)

 (in)  (in)  (in)  (in)  (in)

  (in)   (in) (in)  (in)  (in)

 (in)  (in)  (in) (in)   (in)

  (in)  (in)  (in)  (in)   (in)

  (in)   (in)  (in)   (in)   (in)

  (in)  (in)  (in)  (in)  (in)

  (in)  (in)   (in)  (in)   (in)

instrument Number: Note

Calibration Date:  Normal drum wall thickness
ranges from .0533 to .0598 ic

Performance Signature: 

Date:   013—/ 

Minimum wall thickness
is .020 in.

paga 7°29
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TABLE 1. ULTRASONIC TESTING OF DRUMS (continued)

Penetration (Circle one) SOUTH NORTH

RWMC
Barcode Upper Middle Lower

Laver No. Drum Ident. Number Too Side Side Side Bottom

 (in)  (in)  (in)  (in)  (in)

  (in) (in) (in)  (in)  (in)

(in)  (in) (in) (in)   (in)

(in) (in)  (in) (in) (in)

 (in) (in) (in)  (in)  (in)

 (in)   (in)  (in) (in)   (in)

 (in)  (in)  (in) (in)  (in)

 (in)  (in)  (in)   (in)  (in)

 (in)  (in) (in)  (in)   (in)

(in) (in)  (in)   (in)  (in)

  (in)  (in) (in) (in)  (in)

 (in)  (in) (in)  (in)  (in)

 (in)  (in) (in)  (in)   (in)

 (in)  (in)  (in)  (in)   (in)

 (in)  (in)  (in)  (in)   (in)

 (in)  (in) (in)  (in)   ( )

Instrument Number:  Note

Calibration Date:  Normal drum wall thickness
ranges from .0533 to .0598 in.

Performance Signature: 
Minimum wall thickness

Date:   
01/3—j 

is .020 in.

pa:96 1123
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TABLE 1. ULTRASONIC TESTING OF DRUMS (continued)

Penetration (Circle one) SOUTH NORTH

RWMC
Barcode Upper Middle Lower

Layer No. Drum Ident. Number Top Side Side Side Bottom

 (in)  (in)   (in)  (in)  ( n)

  (in)   (in)  (in)  (in)   (in)

  (in)  (in)  (in)  (in)  (in)

 (in) (in)  (in) (in) (in)

 (in) (in)  (in) (in)   (in)

 (in) (in)  (in)  (in)   (in)

 (in)  (in) (in)  (in)   (in)

  (in)  (in)  (in)  (in)   (in)

 (in)  (in)  (in)  (in)  (in)

 (in)  (in)  (in)  (in)   (in)

 (in)  (in)  (in) (in)   (in)

  (in) (in)  (in)  (in)   (in)

  (in)  (in)  (in)   (in)   (in)

  (in)   (in)   (in)   (in)   (in)

  (in) (in)  (in) (in) (in)

 (in)  (in)  (in)  (in)   (in)

Instrument Number: Note

Calibration Date:  Normal drum wall thickness
ranaes from .0533 to .0598 in.

Performance Signature: 

Date:   (.2, 

Minimum wall thickness
is .020 in.
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TABLE 2. DRUM DATA

Drum Ident. No. Rad.Level Content Code Contents

Content Codes Expected Contents EPA Waste No. 

5 Nitrates D001

995 Sewer Sludge Awaiting Testing

None Uranium/Beryllium Awaiting Testing

/3- I
pqt (05
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TABLE 2. DRUM DATA (continued)

Drum Ident. No. Rad.Level Content Code Contents

Content Codes Expected Contents EPA Waste No. 

5 Nitrates D001

995 Sewer Sludge Awaiting Testing

None Uranium/Beryllium Awaiting Testing

013-1
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TABLE 2. DRUM DATA (continued)

Drum Ident. No. Rad.Level Content Code Contents

Content Codes Expected Contents EPA Waste No. 

5 Nitrates D001

995 Sewer Sludge Awaiting Testing

None Uranium/Beryllium Awaiting Testing

al 3-1
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ABNORMAL/EMERGENCY PROCEDURES 

General 

1. If prompt, life-saving first aid and/or medical treatment is
required, decontamination procedures can be omitted. On site
personnel should accompany contaminated victims to the medical
facility to provide medical personnel information regarding
contamination specifics.

2. Life-saving care will be instituted immediately without considering
decontamination. Outer garments can be removed if they do not
cause delay or interfere with treatment or aggravate medical
problems. Respiratory equipment must always be removed.
Chemical-resistant clothing can be cut away. If the outer
contaminated garments cannot be removed, the victim should be
wrapped in cloth to help prevent contamination of transporting
vehicles or medical personnel. Outer garments can then be removed
at the medical facility. Medical radiation and chemical
decontamination facilities are located at CFA. The transport
vehicle and mpdical facility may have to be decontaminated.

3. Hand signals and the buddy system will be used if an emergency
situation should arise and normal communication becomes impossible
or unsafe. The following hand signals will be used in an
emergency:

o Hand gripping throat - out of air, can't breathe;
o Grip partner's wrist or both hands around waist - leave area

immediately;
o Hands on top of head - need assistance;
o Thumbs up - okay, I'm all right, I understand; and
o Thumbs down - no, negative.

4. In cases of life-threatening emergencies such as fire or explosion,
personnel should leave the vicinity using the shortest possible
route without regard for decontamination at that time. When the
situation has stabilized, personnel will take necessary steps to
decontaminate themselves, equipment, and other affected areas.

5 Prior to personnel entry into the Pad A containment, radiological
and gross volatile organic levels will be determined. If during
operations, the IH detects organic levels in excess of 200 parts
per million (PPM) above background for 15 minutes, work will be
suspended and personnel will evacuate the containment. An
evacuated canister sample will be taken and analyzed for
constituents present. The [H will continue to monitor the
fluctuation of vapor levels with a Combustible Gas Indicator (CGI)
and photo or flame ionization detector (PID/FID). If the elevated
vapor levels do not dissipate, the IH, JS, and HSO will jointly (1/5

t

_1
determine a course of action that will allow safe operations.
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6. Emergency phone numbers:

o Warning Communication Center (WCC) 777
o Occupational Medical Program (OMP) 6-2356

7. Other phone numbers:

o Work Package Manager: Buck Horton
Work - 526-2116
Home - 529-2368

o Cost Account Manager: Steve Fogdall
Work - 526-6265 ,
Home - 529-3220

o Health and Safety Officer: Jeff Ginsburg
Work - 526-9698
Home - 523-2945

o Explosives Expert: Richard Green
Work - 526-2702

o Industrial Hygienist Mel Garcia
Work - 526-8072

Personnel Injury in the Exclusion Zone

1. Sound a continuous blast on either the self contained air horn or a
vehicle horn.

2. Shut down all equipment within the Exclusion Zone unless necessary
to respond to the emergency.

3. On site personnel transport the injured personnel to the boundary
between the Exclusion Zone and the Contamination Reduction Zone.

4. Assemble all other personnel at the decontamination line.
5. Notify RWMC Shift Manager.
6. The HSO and/or JS immediately contact the Occupational Medical

Program (OMP) at 6-2356 through WMF-601 and "6 NET" radio to
evaluate the nature of the injury.

7. If deemed necessary, contact the INEL WCC at 777 for emergency
transportation and medical aid.

8. Decontaminate the injured person to the most reasonable extent
possible prior to movement to the support zone. Decontamination may
be omitted if prompt, life saving first aid and/or medical
treatment is required.

9. Administer appropriate first aid to injured.
10. Record the injury in the logbook. co3-1

Personnel Injury in the Support Zone pag6 Lq
1. The JS and HSO assess the nature of the injury.
2. Notify RWMC Shift Manager.
3. If the cause of the injury or the loss of the injured person does

not affect the performance of site personnel, operations will
rnntinno with tha ,dminicf”,44nn rF C;ref -4A +n f6n ,flA
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Personnel Iniurv in the Support Zone (Cont'd.) 

4. If the injury may increase the risk to other site workers, the
emergency signal (horn) will be sounded, nonessential equipment
will be shut down and all Pad A personnel will move to the
decontamination line for further instructions.

5. Activities on site will not start up again until the added risk is
removed or minimized.

Transoortation of and Follow up of Iniurv

Fire

1. If an injured worker is transported to the medical facility, he/she
will be accompanied by at least one other Pad A worker (an HP if
possible) to inform medical personnel of the level of
decontamination performed prior to leaving the Pad A site and to
provide specific details as to the nature of the injury. If
radiological contamination is suspected, the HP will accompany the
victim; likewise, if hazardous chemical exposure is suspected, the
IH will accompany the victim.

2. In the event of contaminant exposure, the above procedures will be
followed and affected personnel monitoring devices will be
immediately transported to the analytical lab to aid in the
apprapriate testing and treatment of the injured worker.

1. Stop retrieval operations.
2. If possible put out fire with fire extinguishers.
3. Notify RWMC Shift Manager.
4. If necessary, call RWMC personnel on "6" net radio and have Fire

Department called (6-2211).
5. Keep all personnel a safe distance upwind from the involved area

until the situation is remedied and the risks have been eliminated.

Explosion

1. Stop retrieval operations.
2. Evacuate the building and area.
3. Administer first aid to the injured (if any).
4. Notify RWMC Shift Manager, Fire and Explosives experts.
5. Transport the injured for medical assistance.

Buloinq drum

I. Stop retrieval operation.
2. Notify RWMC Shift Manager.
3. JS, IH and HSO jointly determine safe handling method prior to

movement of drum.
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Breached Drum (in place) 

1. Stop retrieval operations.
2. If required, stabilize the area with soil stabilizer and/or nylon

reinforced plastic or poly sheeting.
3. Evacuate the building.
4. Notify RWMC Shift Manager.
5. Situation will be evaluated by RWMC Shift Manager, Pad A Job

Supervisor and/or Project Engineer, BWP Project Manager and Health
and Safety personnel.

Breached Drum (while liftinq) 

1. Stop retrieval operations.
2. If required, stabilize the area with soil stabilizer and/or nylon

reinforced plastic/or poly sheeting.
3. Evacuate the building.
4. Notify Shift Manager.
5. Situation will be evaluated by RWMC Shift Manager, Pad A Job

Supervisor and/or Project Engineer, BWP Project Manager and Health
and Safety personnel.

Hich Radioactive Air Activity (asaSampled in Plenum Downstream of Hepa's
(>2x10-"uCi/m1 Alpha or >1x10-suuCi/m1 Beta/Gamma) 

1. Stop retrieval operations.
2. Evacuate the building.
3. Notify Shift Manager.
4. HP perform survey to determine extent of problem.

Hiqh Volatile Organic Gas Concentration 
(>200 PPM for 15 minutes). 

1. Stop retrieval operations.
2. Evacuate the building.
3. Notify Shift Manager.
4. Perform follow up actions as shown in the Abnormal/Emergency

Procedures, " General" section, Step 5.

Hiqh Combustible Gas Indicator (CGI) readinqs 
FIO % of the Lower Explosive Limit (LEL) ar qreaterl 

1. Stop retrieval operations.
2. Evacuate the building.
3. Notify Shift Manager.
4. Perform follow up actions as shown in the Abnormal/Emergency

Procedures, " General" section, Step 5.
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Radioactive Contamination 
(>200 dpm/100 cm'  beta-gamma and/or 20 dpm/100 cm2  alpha) 

1. Stop retrieval operations.
2. Evacuate the building.
3. Notify Shift Manager.
4. Perform follow up actions as shown in the Abnormal/Emergency

Procedures, " General" section, Step 5.

Encounterinq a Waste Box (In-Place) 

Pad A contains over 2000 plywood boxes of Rocky Flats waste that are in a
degraded condition based upon the 1979 penetratiOn inspection. The
penetration sites have been picked to encounter and inspect drums only based
upon historic documents and pictures. if a plywood waste box is uncovered
or encountered during drum examination/retrieval:

1. Stop retrieval operations.
2. if required, stabilize the area involved with soil stabilizers/or

nylon reinforced plastic or poly sheeting.
3. Evacuate the building.
4. Notify the RWMC shift manager.
5. Situation will be evaluated by the RWMC Shift Manager, Pad A Job

Supervisor and/or Project Engineer, EWP Project Manager and Health
and Safety personnel.

6. Corrective action and site closure based upon developed procedure
from No. 5 above.

Personal Protective Equipment Failure 

If any site worker experiences a failure or alteration of protective
equipment that affects the protection factor, that person and his/her
buddy will immediately leave the Exclusion Zone. Reentry will not be
permitted until the equipment has been repaired or replaced. The HP,
IH, and HSO will determine potential exposures and evaluate the need for
biological sampling.

Other Eguioment Failure 

If any other equipment on site fails to operate properly, the JS and HSO
will be notified and they will determine the effect of this failure on
continuing operations on site. If the failure affects the safety of
personnel or prevents completion of Technical Work Plan tasks, all
personnel will leave the Exclusion Zone until the situation is evaluated
and appropriate actions are taken.

ai31
pagt 72;
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Start-uo Checklist 

(To be filled in at the start of operations each day)

1. (JS) Complete a shift briefing which will cover the
anticipated operations coming up this shift as well as a
summary of status to date, as applicable. The potential
chemical, radiological and industrial hazards will be
made explicitly clear. (In addition, a briefing will be
held prior to starting a new phase of the operation if
not covered in the pre-shift briefing.)

2. (JS) Start the four ventilation blowers. Verify proper
operation*of all four blowers

3. (JS) Read and record magnehelic gage reading on all four
blowers to insure 4 inches wg. is not exceeded. (If
4 inches wg. is read, stop operations, change out filter
prior to continued operation).

4. (IH) Verify that volatile and explosive gas concentrations
are satisfactory.

5. (HP) The Alpha 5A CAM inside the building is operating
properly and is set at 2 x 10-" uCi/ml.

6. (HP) The Alpha 5A CAM at the HEPA filters is operating
properly and is set at 2 x 10-" uCi/ml.

7. (HP) The Beta/Gamma CAM inside the bliilding is operating
properly and is set at 1 x 10-1u uCi/ml.

8. (HP) The Beta/Gamma CAM at the HEPA,filters is operating
properly and is set at 1 x 10-iv uCi/ml.

9. (IH) The breathing air compressor has been started per EG&G
Standard Practice 840-12 and is operating properly.

10. (JS) Verify prerequisites for the work to be done.

Checklist Complete
(JS)

Oate  Time 

a/34
pc,g 73
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Shutdown Checklist 

(To be filled in at the end of operations each day)

1. (WE) All drums removed during this shift have been overpacked
and placed in the appropriate cargo container at TSA and
a list of drums transferred has been given to RWMC/SWEPP
Operations.

2. (HP) Perform a survey of the building,the area and equipment
inside and the outside of the building for
contamination. Record results in Pad A HP Log

3. (JS) Read- and record magnehelic gage readings on all four
blowers to insure 4 inches wg. is not exceeded.

4. (JS) Secure all blowers.

5. (HP) CAM filters have been removed for counting and new
filters have been installed. (Leave all CAMs running.)

6. (JS) Building doors are shut.

7. (IH) The breathing air compressor has been shut down per EG&G
Standard Practice 840-12

8. (HP) Filters from CAMs have been counted for gross beta and
gross alpha activity using a gas proportional smear
counter. Results have been recorded in this step and the
Pad A HP log.

Alpha CAM (inside building)
Alpha CAM (at filters)
Beta/Gamma CAM (inside building)
Beta/Gamma CAM (at filters)

9. (JS) Vehicle heaters are plugged in, if applicable

Checklist Complete
(JS)

Date  Time

a 13-
page> -xi
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COMMENT SHEET

Page Step
Init Date Number Number Comments/Notes/Observations

page, 7,5
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COMMENT SHEET (Continued)

Page Step
Init Date Number Number Comments/Notes/Observations

ADD CONTINUATION SHEETS AS REQUIRED
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COMMENT SHEET (Continued)

Page Step
Init Date Number Number Comments/Notes/Observations

ADD CONTINUATION SHEETS AS REQUIRED

a13-1
pug 7 7



Issued: 11/28/89 Page 47

RWMC Operations

Subject: DOP-RO-5.2.1 BWP Pad A Initial Penetration and Retrieval Project

RWMC/SWEPP PROGRAMS 
TRAINING CHECKLIST FOR 

BWP Pad A Initial Penetration and Retrieval Project

Name  S Number 

Date  Classification  Job Supervisor

Each item listed below is to be completed by each individual who is to work
this task. The personnel responsible for signing each item is as noted.

Siqnature  Date 
1.0 Attend a Briefing and self study on the following:

PD-RS-6.6 Control of Radiological Spills

RWMC Emergency ActiOn Plan
V1.A.2 - Radiological Emergencies
V1.A.3 - Operational Emergencies

Pad A Initial Penetration Health and
Safety Plan

Pad A Sections of the RWMC OSR/SAR
Individual Date

2.0 Attend a Briefing and self study on
the foilowing Detailed Operating
Procedure:
DOP RO Number 5.2.1 BWP Pad A
Initial Penetration and Retrieval
Project

Individual Date

3.0 Participate in a Dry Run which will
include actual On the Job training
for entry into and exit from the
portable building as well as some
anticipated abnormal situations. Operations Specialist Date

4.0 Complete an oral checkout on
the items listed in 1 and 2 above

HP
HP Work Leader Date

All other team member
Operations Specialist Date

5.0 Qualification Completed
RWMC/SWEPP Oper.Mgr.

6.0 Checklist Included in Individual's
Training Record Training Coordinator
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and Retrieval Project

RWMC/SWEPP PROGRAMS 
TRAINING CHECKLIST FOR 

BWP Pad A Initial Penetration and Retrieval Pro.iect

Name 

Date

S Number 

Classification  Job Supervisor

Each
this

item listed below is to be completed by each individual who is to work
task. The personnel responsible for signing each item is as noted.

Signature  Date 
1.0 Review the RWMC/SWEPP Document

Tree with Production/Planning
Manager or designated alternate

2.0 Review the following with'
Operations Manager or designated
alternate:

Project Directives:
PD-RS-1.5 --
PD-RS-1.13--
PD-RS-2.2 --
PD-RS-3.6 --
PD-RS-6.1 --
PD-RS-6.2 --
PD-RS-6.6 --
PD-RS-6.8 --

Production/Planning Manager

Operations Manager

Work Control
Use of DOPs and SOPs
RWMC Operations in the Subsurface Disposal Area
RWMC/SWEPP Document Preparation and Control
Radiation and Contamination Control
Industrial and Fire Safety
Control of Radiological Spills
RWMC Access Control

RWMC Emergency Action Plan
V1.A.2 - Radiological Emergencies
V1.A.3 - Operational Emergencies

DOP RO 5.2.1- BWP Pad A Initial Penetration and Retrieval Project

DOE Hoisting and Rigging Manual

3.0 Review the RWMC Operations Safety
Requirements Document, Appendix A to
OSR and Safety Analysis Report with
Engineering Manager or designated
alternate

Engineering Manager

4.0 Complete an oral checkout on
the items in 1, 2, and 3 above
with RWMC/SWEPP Progams Manager or
designated alternate RWMC/SWEPP Programs Manager

5.0 Qualification Completed
RWMC/SWEPP Oper.Mgr.

6.0 Checklist Included in Individual's
Training Record Training Coordinator

al3-1
Pag 7g
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PHASE 1 SAMPLE COLLECTION LOGBOOK
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AREA  PrA a A Courr SO; k

QUALITY FIELD OFFICER CHECKLIST

QFO LEE, k arA s pate4111AT 

Page j of7„..

Item
Ho. Parameter

Comply
Yes No Remarks Corrected

Job Briefing and Documented
a. Emergency Actions
b. Safety Precautlons
c. Hold Points Established
d. Procedural Reviert
e. Notifications

2. Materlal Available
a. Safety Equlpment
b. Sample Containers
c. Sampling Equlpment
d. Communication System
e. Waste Contalners
f. Camera, Film

7:3% 

g. Logbooks

3. Access Controls

LJ::) a. Control Area Established
b. Designated Access Control Person

crtts c. Documentation of Persons Entered Access
Control Area

d. Tralned Persons only in Access Control
Access Area

4. Procedures Avallable/Performed
a. Logbooks
b. Sample Procedures
c. Health and Safety Plan
d. WA; SUP
e. Decontamination Proc.

5. Quality Documentation/Items
A. Field Logbook Controls
b. Procedure Controls
c. Sampling/Sample Equipment Controls

✓
✓
✓

✓

✓
✓

✓
I,- =AM

✓
✓

✓

v""

✓
✓

✓

✓
✓

✓

✓

✓

F;rit {

230041 carv-t. • ••^_s v-t

TAQLE 3: Aðdit Checklist



QUALITY FIELD OFFICER CHECKLIST

AREA  Pad A Cava,— 5., k QFO g erc son.

Item
No. Parameter

6. Sampling/Packaging Requlrements Followed
a. Field Logbook Notes

Dates, time, purpose, names, weather cond.,
calibration of equipment, observatlons,
sample of Identifications, chain-of-custody,
etc.

b. Labels
c. Identification
d. Approved Containers
e. Preservation

Chain-of-Custody maintained
a. Custody Forms Completed

Debriefing of Checkllst items

Date

TABLE 3: Audit Checklist (continued)

Page T.. of2'

Remarks
ate

Corrected



HEALTH AND SAFETY CERTIFICATIO1 FORM

Project Title:

Retrieval Cost Accountant Manager:

Pad A Work Package Manager:

Pad A Health and Safety Officer:

Industrial Hygienist:

Pad A Initial Penetration

S. P. Fogdall

R. B. Horton

J. F. Ginsburg

Ctet bck,A)

I certify that I have been given a copy of the Health and Safety Plan for the Pad A

Initial Penetration and agree to comply with the procedures described therein. I

further certify that I understand the potential health and safety hazards of the

program (as outlined in the Health and Safety Plar) and have been traired in the -re

of the personal protection equipment selected for this project.

Employee.

(Print)

Company of Employment.

(Signature) (Date)

Work Pack 
R.23 gez."-e4!,Atage Manager. •

(Print) (Signature)

)/C-0 /14/m
Health and Safety OfficerJ-r

(Print) / feca, tu

Print

'2 V" A .&e..1 

Operations Personnel 

Signature 

h&tried )

a /3-2)
pay,,g 6 /22

ef-A6-eg

(Date)

j7 407

(Date)

Date

slok/k/(g----



Coeraticns Porezornel 

Print

,i9,41eiti MA14 IVCS/c7,--)

•%,_) /IC e_ara

Sicnature Date

74:4,  77/7,478

jr—ddC) 
 84j

A. tayis-  4:e. 72„,,,r.  ri)?/c2i 

ilApt{I;447/) Zreer-/W7

/m/4-r- ilzi-) ?%-r 

ag-z
pCL96 /3



INSTRUMENT:

CALIBRATION / RESPONSE CHECK 

OF

INDUSTRIAL HYGIENE INSTRUMENTS

rv
1-1V1t ri70-7t tov)12:efr- \TY) P/ to/

(type; Model no.; property ID no.; etc.)

CALIBRATION METHOD USED:  leoe/ Vccht 5 9,8 rifint .9J/ (7cid
1
e L

(entei approprie Table(s) f Standard Practice)

CALIBRATION GAS DATA, IF APPLICABLE:

3qoarh —9.s 4-0 ; 
(type; liarlufacturer; concentrazidn; percent eopituracy; percent by volume; etc.)

DATE TIME ACTION I ACTUAL READING
PERFORMED BY *

1 Cal.Lab. User
Cal RC d MnfrI Cal. PM (signature)

J017 Os; f 0 x I ";c1700-n (01-eadeccetnp-dA. ha/Paii
G-17-9:-( rag() / e0 I 114 .D,,,:,—
7-2 5- 7. A? / r Li n „, ,. /1 ,7, /.1/. ., ,%. . /, ..

.
4 r .7). -

7 --om-58 /0:/s- x- i
, i i 

2? 4, .r, /..,/, - 9 . ,4_,-. AA 0 4.,

7 - 2 1 •Scs G. : zi >e I

__.,)

7-Y , .4-, 1, 1. af 4 ,-17.4,....7 j 4. E. r).„,...:
c5' -5 -2S T ' .115 .,c

,. ,
if 4: cir a --,

7---7. :.:zit;" A( ,
.4, e 0.../.

q-d-c-r '93 Ay A 4./ D._.,-

1

* User maintains file of manufacturer's calibration data when
calibration is performed by the manufacturer /3- 22

paa 6 /1



EGCG
FORM EG&G 17
ley 024171

SAFE WORK PERMIT
SPECIAL SAFE WORK PERMIT

(See instructions and Standard Safely Procedures on back 01 this form)

NOTE. SSWPs require Area Safety Manager & Facility Manager Signatures

SECTION t—TO BE COMPLETED ay 4013 SUPERVISOR
SWR/Contract Num*.  Job Lotation (Inc. Bldg. No ):  • " r "• • - •  Systenitsl

t
400 Description (Cam MST 

.• • , •

Date and shill work is to: Begin- Niall 0 Oay 0- Eve. CI

Area Insoecoon Made? No 0 Yes,<Ely  
Joo Supervisor /

Associated Hazards

Radiation 03 Contamination 03 Olhe

Mittel ' Names of Workers Cralt

End 1/i 17
Cate

Night 0 Day all Eve. 0

(i)
Safety

Training

Current?

For Racioiogical Work Orgy

Dosimeter Fleecing.,

. Pres'

Exposure

Month

O

Current

0 Allowaole

- • Per

Oay

O

Fnal

'171 ' -"era

he
nt!. H

cirJ

el/ 4 V4 5 c>

c

0 See continuation sneet for acdgional names 'Each worker is to initial in the soace neat no name after reacting the insarucsons al The complete° arm.

JOB SUPERVISOR OR DESIGNATED ALTERNATE: ' 
,. . . ,

Reviewed pb and asaocialeo hazards min workers. Aooroved iob to Oe perlonned within listed ents,Ensureicl all necessary salety  jab

training for workers is current.

DESCRIPTION OF HAZARD

9 Acid or Caustic

•Ije Electrical . 
• g— .

Welding I Burning

— Hazardous/Inert Atmosphere

— Elevated Welk

— Tank or Confined Soace Entry (not reactor)
OD— High Temperature/Pressure Fluids
GI- Hoisting and Rigging
— Toxic Materials (Ind. Asbestos) '

0— Excavation

— Other (staler 

-

Special Instructions: 1 "Fe 177•4 e

Signature'  

SECTION 11—TO BE COMPLET29Y HEALTH PHYSICS REPRESENTATIVE

0) RADIATION Gamma Beta 0

Current General - Highest Current
Working Paid:   LOnl Level: ' '

< / mremihr erten

Neutron ❑

ExOeCted General

Warkmg Fled:

/  mrem/hr

0 0 Not Apolicaole (musl be signal beiow wnen cneaterll
../

CONTAMINATION EleunGamma 0 Alpha 0
Current General • . Highest Current • - Exoecled General

Lent: • r, . : J Leven./

<41.11--/ (214 dom/100 cm2 <72(A2/14;° alral CO cm2 (-2"/424dprn/103 cm2

(l) Zone I 0 Zone II 0 ' Zone III 0

0 MONITORING OF AREAS

_ At Start of Job

Intermittent

A Continuous
_ On Conaletton of Job

• • .

•
Soecial Instfuctiony  

-(1

OOSIMETRY
Garnrnal0ROI

- AuditolegJigital

_ Neutron

TLID ibadgel

— Extremity TLD

REQUIREMENTS

RESPIRATORY PROTECTION AN71-Cs

Full-Face •

CanisieriCartndge

(tYae)  
Supoiied-Air

_ Cther

LiF • Fl;.:7•4 4.4r,‘ , a •

— Coveralls (cloth) -
4 Gave (latex) — Coverage (Tyvek)
_ Glove, (surgeCTI) — Wet Siat
A Cotton Liner • . — Hord (clan) •') •
....._ Shoe Covers (scuffs) — Hool (Trtet)
r Booties (plastic) - -- 2 TAPE OPENINGS SHUT '
Lt..., Boca (rudeer) "' - - - ' '
'` Ciller IA w•tet ff 

crt1J/EF20 c 1
1.i 

da:

Health Physics Reoresentatiye Signature: ✓Z-1/1-1 r 71/1-1.Y7j.k.

SECTION III—TO BE COMPLETED BY AREA SAFETY REPRESENTATIVE Q 0 Not Applicable (must be signed below when checked)

(0 PROTECTIVE EOUIPMENT

Or",ar Salely-toe Shoes — Safety Glasses

- Toe Guards _ Chemical Goggles

_ Glows (cotton)

_ Gloves (nibbenzed)
_ Gloves godlier)
_ Gimes (neoprene)

Glows (SolVea)

— Glows IPVAI

— Safety Belt

— Lifeline

_ Face Shield

L. Harp Het
L. Hearing Protection
_ Coveralls (Impermeable)

' Coveralls (nen-Ara-C)
_ Suit lead)

— Suit (thermal)
— BACK-UP MAN

— insPeCt inacattng layer on purification system

— Other  

444 / '
.4.2 111- r • nt-1

- 7:- ' 'Safely Rectmeentaave Signature: 4--.764471.1.1 

SYSTEWAREA REQUIREMENTS

_ Electrical or VaNe Danger Taq

and Lockout (equipment isolation)
— Rope Off and Post Area

— Fire Watch
— Additional Ventilation required

-1 Other .014 4.44r-17.7 

No Smoking

INDUSTRIAL RESPIRATORY

PROTECTION REOUIREMENTS

Full Face

CanisterICartridge

arm 
.— Other 

SECTION IV— TO BE COMPLETED BY AREA SUPERVISOR

The applicable Sections 01 this SISWP have been lilleo out and appr

to safely proceeds

Spec al I savagely 

/

ala inoicated by Signaturea. All affected systems and eouipment are in readiness far the work
_ .. • .

® Sig atu  

SECTION V— TO BE COMPLErED BY THE JOB SUPERVISOR OR THE DESIGNATED ALTERNATE

Good ramologtcal ant nousekeeping practices nave ceen followed. ano me wont area ries teen rcturne5.40 an ae4ouno or Setter Condition. Final dosimeter reaamori&e been
recorded in Section i. •

IMMEOIATELY RETURN COMPLETED FORM TO HP OFFICE Signature:  -- - 



‘ORPA EGL.G :7A

(Rev. C9-861

SAFE WORK PERMIT CONTINUATION SHEET X
SPECIAL SAFE WORK PERMIT CONTINUATION SHEET E

NOTE SSWPs require Eranch level signature

SWR/Contract Number:  &X2 ZwP/d0

SWP Nurncer 74g65--5
-0

Safety
Training
Current?

For Radiological Work Only

0
Prior 

Exposure

Dosimeter Readings

a
Current

® Allowabie a

Final
Per
DayInitial' Names of Workers Craft Month

U/4..5 ..40, El S-A,..e. P- ,47-4?) OD L1414[ ‘ I I 0 0 4-0 C.)

iii7 Z. a il-fit-Lerie- gri V .Z.0 0 [ 4,0 .0

A.(7). /4 d- 2)/4//S l /AI ...." 0 0 4o 0

JC(-- ,./ F ---,v_seheee; -.A.,€5(2_ `,/ 0 0 I to 0

,464 e A‘er6A., fp brr)62 I y I O I 0 4-o C-i
b.C., N Zichin/r)/-4;Adi Oar I Y I O o -4-o (.7

•

•Each worker is lo initial in the space next to narne after reading the instructions of the completed form.
Plemarks/Observations:

- 2)
pagt 140
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EG&G HAZARDOUS WASTE

FIELD LOG BOOK
TABLE OF CONTENTS

SITE
ID

SITE
DESCRIPTION

SAMPLE
DATE SAMPLE ID 4 PAGE 4

:flveL 4.7/9 a ,9 son_ (2-4/5.4 1/ /7/ ZZ ,42/9.o.9,/8..3oa, /

/9,80/9 so/c ec v-,-,‹ F / /2 / 22 ,49,-10,-,/82a,c2 5/

/040 A) 5-on. co v..,z 2 / /2 / 12 /next, 22 co/ 7

my ,-9 5-etc co v‘..:4 2' / /2 / If ,,,,,,,0„,/ ?cocci_ / 0

/,,-9 0 el 50 / c. R, ee va 2 / if / 2?
IP/9-47/0 i e7745.<0 /3

41 I 4 0 rf Sc / e. ce ye/4. 2 / /2/ 7i .4'1,o,4/22co /6

Alio .4 so,‘ co ve,z 1 / /2 /g 2 1,1
p On/ 22ce 9 /9

A3/49 ft 50/e..- CC, L/g/Z. ï / /2/ t? 7 ":7,941 ginco 9 6202

PAO 4 JO" C- C C vie,C g 
/ / hi 
17 /72 /%904/27,0e..5- 0:23

03,qa /9 scyc ecveie g / /2 / 22 /31-,a4/ g2e,41 6 ear

,o,,,,,,, 50/t cc4/6-< 1 / /2/ 22 "9,49.9n/ floe 7 3/

442,7,42 ,49 se-.44. 5c /- c: < 2r Of / 2,7 /1/n24Jasco8 391

TITAiia et= 5-4*,/, sj7es Si/ /.2. / if 3

/ /

/ /

/ /

/ /

/ /

/ /

/ /

/ /

/ /

/ /

a/3-22
pax /9



o 0 0 1

EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES
TYPE/VOL

I
)0/314°1 I * /4.1, L//-?/

Tee'', ',tat,
VCd- 744 C"

,i) 95"?/

.,--

145-s "in/
res se‘ I

tac.-RA., /6,4,4,--r„ 9°c

4- 1/4)..,/ li 9,4,ss rt.,/ Vi1C-77-g4Xtr.:4

//Xis/A/5 -ffe,
171 °.

yocybrA/c3

Oc//-77 54'

tq /e,c.,/ p/As75'c

6 .5-ra,..,/ ,e,,,,s,",c Ate,,4/.2,174

i

SOIL WATER
[A] L GL - VOL [E] 40 ML GL - VOL, NONE [3] 1 L GL - TOC, H2SO4
[B] I L GL - MET [F] .a5 L GL - TOX, NONE [K] 1 L PL - MET, HNO3
TC]
[D]

I L GL -
OTHER

EXT [G]
[H]
[I]

.25 L PL -
0.5 L GL -
0.5 L PL - S,Na0H+ZnAc

[L]
[M]
[N]

2 L PL
4 L AG
OTHER

- HCN,
- EXT,

NaOH
NONE

REcORDED BY:
/Kw,. 7i, ,c/o.,4,./

t 0

DATE: CHECKED 3Y: DATE:
/  -27  eg/,/, / 7? •

a /3-Z
pa_g6
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EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID # I 11 I/9 I / I 7270 / L DATE (MITI/ddin) 10 51/i il l)r I/  ;7! ,J7 

SITE TIME (24 hrs) 571:1 Gil 01 

DESCRIPTION  goten er /97,a Ai —Aa,Ew o SS. S‘po on) 

LOCATION N11 1 1111.111,E1111111.111 

SAMPLE DEPTH CODE I FRCM   TO    (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE I 
SOIL/ROCK 

[00] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment Interbed
[04] Other

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

OTHER  Li,,arnie,-, 71- 32.9.../eL

LIQUIDS 
[10] Lake/Pond
[11 River/Stream
[12] Impoundment
[13 Drum/Tank
[14 Plant Discharge
[15 Spring/Seep
[16 Perched Aquifer
[17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS: 

SAMPLE DESCRIPTION: 

FIELD MEASUREMENTS: Outside/

Background Inside Sample

Radioactivity

OVA

Temperature

pH

Flow/Level

Units Instr. #

SAMPLE METHOD: CODE I 
[0] Grab [1] Spatial Comp. (2] Time Comp. [3] Other  

SAMPLE TYPE: CODE la_
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes IVI/ No 1 (. If [No] explain..

SAMPLED BY: Zero

a/37)  
page -?A'  
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EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES

TYPE/VOL
1 ip ,?!.0R ,7 y cci

1
A yie),/ gi 6 7Or re--

SOIL 
[A] .25 L GL - VOL [E]
[B] I L GL - MET [F]
[C] I L GL - EXT [G]
[D] OTHER [H]

[I]

 WATER 
40 ML GL - VOL, NONE [J] I L GL - TOC, H2SO4
.25 L GL - TOX, NONE [K] I L PL - MET, HNO3
.25 L PL - [L] 2 L PL - HCN. NaCH
0.5 L GL - [M] 4 L AG - EXT, NONE
0.5 L PL - S,Na0H-EZnAc [N] OTHER

RECOR;ED BY: DAJE:  CHEC:<ED BY: DATE:
,17C-41.11 
„ , 

,c//j/  7/ /4794AI—  /?'

a/3-Z
pas 2,3
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EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID 4 1/1/9 14 !Al l/ 17IeITV Ir! /1 DATE (mm/dd/yy) 1/1S1 /1 /li? I /1 

SITE TIME (24 hrs) I 01 91  : I a I 01 

DESCRIPTION  A-2 t'/a? c 

LOCATION NI I 1 1 I ! 1.1 I 1E1 I I 1 I 1 1 .1 1 1 

SAMPLE DEPTH CODE I I FRCM   TO  (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE I /I g
SOIL/ROCK

[00] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment Interbed
[04] Other

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

OTHER  ige/i uc9/9„/,L _Dr 44_7zer

LIQUIDS 
[101 Lake/Pond
[11 River/Stream
[12 Impoundment
[13] Drum/Tank
[14 Plant Discharge
[15 Spring/Seep
[16 Perched Aquifer
[17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS: 

SAMPLE DESCRIPTION: 

FIELD MEASUREMENTS:

Radioactivity

OVA

Temperature

pH

Flow/Level

Outside/

Background Inside Sample Units :nstr.

SAIIPLE METHCD: CODE 31
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  /C-• //6/,,,LL

SAMPLE TYPE: CODE I 
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES:  A/2r,,,,,,,ics
/a/it'fia 

SAMPLING PLAN FOLLOWED: Yes

„c 4, 4, gsz, r  074

No i l. If [No] explain..

SAMPLED EY:

a 73 -7-
pag 6 24
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EG&G HAZARDOUS WASTE SAMPLE LCG SHE,'

SAMPLE 10
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVE: I

TYPE/VOL

Al / I.?ICH A 0 fyiL 4
,b,e/0 , / dr

/6-26-/-6- re4-,f.
/2.-
/ c'.4.1'

,F 2,6() 41 L e /14144> /4•,.-+/ 43 7/4-k., ''C

 SOIL 
[A] .25 L GL - VOL
[B] 1 L GL - MET
[C] I L GL - EXT
[D] OTHER

[E] 40 ML GL -
[F] .25 L GL -
[G] .25 L PL
[H] 0.5 L GL -
[I] 0.5 L PL -

VOL, NONE
TOX. NONE

WATER

S,NaOH-1-ZnAc

[J] 1 L GL - TOC, H2SO4
[K] 1 L - MET, HNO3
[L] 2 L PL HCN, NaCH
[M]
[N]

4 L AG
OTHER

- EXT, NONE

RECORDED BY) DATE: CHECKEP BY)
t--/t.Z1,1// A' (7_,,/,,2—  C,c,//c.g/5,'S  A 

a /32)
pogt

CATE:7 , 2-7



EG&G HAZAROOUS WASTE

U V v

SAMPLE LOG SHEET

lo Dii‘r o p / DATE (mm/dd/yy)

TIME (24 hrs)

0)1 -.1/1/ 161;

SITE

DESCRIPTION 5 40 - 1D,4
I/ 10 1.1.a.16 1

Etas 74 — SO (.7 fit_ a Vd--

LOCATION NI11111 1.111E1111 I I 1.1 1 1

SAMPLE OEPTH CODE 1 1 FROMgi2,422,•....-__TO //e//, (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE 1 ‘.) 16 1
SEDIMENT/SLUDGE

LIQUIDS
SOIL/ROCK [10 Lake/Pond

[00] Surf. Soil [05] Lake/Pond [11 River/Stream
[01] SUrf. Sediment [06] River/Stream [12 Impoundment
[02] Basalt [07] Impoundment [13 Drum/Tank
[03] Sediment Interbed [08] Grum/Tank [14 Plant Discharge
[04] Other

OTHER  

[09] Other [15
[16]
[17]
[18

Spring/Seep
Perched Aquifer
Regional Aquifer
Other

FIELD OBSERVATIONS:

SAMPLE DESCRIPTION:

__"-?" 7a
eft,- 
5-1/17, c1/47 - 

FIELD MEASUREMENTS:

Background

Radioactivity

OVA

Temperature

pH

Flow/Level

Outside/

Inside Sample

!2 

O

Units Instr.

SAMPLE METHOD: CODE ID I 
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  

SAMPLE TYPE: CODE 101 
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES:

SAMPLING PLAN FOLLOWED: Yes LX No 1 1. If [No] explain..

 a /3
pag6 2,7  SAMPLED BY:  Jo /

•••
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EG&G HA/ARCCUS WASTE

o 0 "

SAMPLE LOG SHEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES

TYPE/VOL

ni I
F.4rie4Vet€:5071

( 1 I
/4 </õ hel- 4 -6.-

/ 5,0/75
;A?,72...A.Do.cA
(14,8_04.4-, ter

 SOIL WATER 
[A] .25 L GL - VOL [E] 40 ML GL - VOL, NONE [3] I L GL - TOC, H2SO4
[3] I L GL - MET [F] .25 L GL - TOX. NONE [K] I L PL - MET. HNO3
0] I L GL - EXT c(31 .7; 1 PI - Ft: 2 L PL - KCN. NaOK

[D] OTHER [Hj 0.5 L GL -
.

[M] 4 L AG - EXT, NONE
[I] 0.5 L PL - S,Na0H+ZK1c [NJ OTHER

RECORDED3Y: . DATE: CHET BY: DATE:
AL/ e  //e/tEE  77  / / /

0,13
6 
Z

i00,9 



0000`,..

EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID; IP 141,0,4

SITE

DESCRIPTION

LOCATION

SAMPLE DEPTH

1(H1 C 1 71/4-1- DATE (mm/dd/yy)  a 1/1 / Ie`' 1/ if 

_ 4
TIME (24 hrs)   :  

NI 1 1 1 1 I 1.1 1 1E1 1 I 1 I 1 1.1 1 1

COOE I L FRCM   TO (UNITS) BELOW SURFACE

. 7,c1_,--- 1--.7
SAMPLE MEDIA CCDE _L-dL:7-17 I 
SOIL/ROCK SEDIMENT/SLUDGE 

[00] Surf. Soil [05] Lake/Pond
[01] Surf. Sediment [06] River/Stream
[02] Basalt [07] Impoundment
[03] Sediment Interbed [08] Drum/Tank
[04] Other [09] Other

OTHER 
_L

LIQUIDS 
[10 Lake/Pond
[11 River/Stream
[12' Impoundment
[13 Drum/Tank
[14 Plant Discharge
[15] Spring/Seep
[16 Perched Aquifer
[17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS: 

SAMPLE DESCRIPTICN: 

FIELD MEASUREMENTS: Outside/

Background Inside Sample

Radioactivity

OVA

Temperature

pH

Flaw/Level

SAMPLE METHOD: CCDE 13! 
[0] Grab [1] Spatial Comp. [2]

SAMPLE TYPE: CODE 1A1.
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES:747 2)/944.25 CC 04 

Units Instr.

Time Comp. [3] Other  

(Post) [3] Spike

SAMPLING PLAN FOLLOWED: Yes 1 ' No 1 I. If [No] explain..

 a 6-t   
Pagt  SAMPLED BY:
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EG&G HA/AROOUS WASTE

0 0 0 0 1

SAMPLE LOG SHEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES

TYPE/VOL

I 1
1,41..,,,4-/-p:ico2,4 60/al_ /417, • -,/ '<",

....14-in Z. 0,idp ....- 717.91:4 /5 "Y a.f

 SOIL, 
[A] .25 L GL - VOL
[B] 1 L GL - MET
[C] I L GL - EXT
[0] OTHER

 WATER 
[E] 40 ML GL - VOL, NONE [J] 1 L GL - TOC, H2SO4
[F] .25 L GL - TOX. NONE [K] 1 L PL - MET. HNO3
[G] .25 L PL - [L] 2 L PL - HCN. NaCH
[H] 0.5 L GL - [M] 4 L AG - EXT. NONE
[I] 0.5 L PL - S,Na0H+ZnAc [N] OTHER

RECORDED BY: DATE: CHECISZD BY: DATE:
ttiCs,  Le& ¡Ma?  71(A"-ts" 77. e5,4712-1./ 27?

10019e, 32)



\J V V v

EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID #  /HFIJ'Iolo121 DATE (mm/dd/yy) 1/17 e5i/kfe-51/5rigis:
SITE TIME (24 hrs)  v% 1:V/till // irc.;
DESCRIPTION  124<Z —

eGe.-7" 74- =7 . 

LOCATION NI I I i I 1 I.i I 1E1111111.111_

SAMPLE DEPTH COOE I I FROM  /'  TO  a  Ai-  (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE I nal 
SOIL/ROCK 

[00] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment Interbed
[04] Other

OTHER  

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

LIQUIDS 
[10 Lake/Pond
[11] River/Strean
[12] Impoundment
[13 Drum/Tank
[14 Plant Discharge
[15 Spring/Seep
[16] Perched Aquifer
[17] Regional Aquifer
[18] Other

F I ELD OBSERVATIONS :  1?-1- 70 */-- "(And Acn.,

C./6r, sAy
SAMPLE DESCRIPTION:  //dy 

•6719,01/Ca

FIELD MEASUREMENTS: Outside/

Background Inside Units Instr.

Radioact vity <1/A/1-

OVA

Temperature

pH

Flow/Level

SAMPLE METHOD:
[0] Grab

SAMPLE TYPE:
[0] Normal
[4] Split

Sample

47

O

CODE 14i
[1] Spatial Comp. [2] Time Ccmp. [3] Other  
CODE In1 
[1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes 14-1.- No I I. If [No] explain..

SAMPLED BY:  /12,74Pdi
a (3-zpagt 33
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EG&G HAZARDOUS WASTE SAMPLE LCG SHEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES

TYPE/VOL

/1 1

(-As 1.0Ai/ kLicto .,4 ez),,tz /4 4? (.7_,_ Yii.
,4r-sfizz C ./Ezit /i& ittayzds -47 --

,
 SOIL WATER 
[A] .25 L GL - VOL [E] 40 ML GL - VOL, NONE [J] 1 L GL - TOC, H2SO4
[8]
[CI

I L GL -
i L GL -

MET
EXT

[F]
[GI

.25 L GL

.25 L PL
- TOX, NONE
-

[K]
[L]

1 L PL
2 L PL

- MET,
- HOt

HM03
:JaCH

[D] OTHER [HI 0.5 L GL - [M] 4 L AG - EXT. :LONE
[I] 0.5 L PL - S,NaOH+ZnAc [N] OTHER

RECORDED DATE: CHECKED,BY: DATE:
/1://&"2"  {AA, 7/ /<11:17-

-Z
pa t(35

//

1 (



1,)

EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID # 1131 14 VD i 1F-7 1 1(7: i C.) La I DATE (mm/dd/yy)

SITE TIME (24 hrs)

DESCRIPTION 5 Z I - '--41-1 Al-- 
• g 4-3 171- -511 ;c1--C— -- S 144- it= -2 /Y GY 2571-714-- -64,/...--, /i1c44,4T;74,94 e

LOCATICN NI I I I I I I  .1 1 IEI 1 1 1 1 1 1.1 1 1

SAMPLE DEPTH CODE 1 1 FRCM  / 1  TO  .ez, /  (UNITS) BELOW SURFACE

1/1/ eL/
/ i 

SAMPLE MEDIA CODE 10161 
SOIL/ROCK

[00] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment Interbed
[04] Other

OTHER  

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

LIQUIDS 
[10] Lake/Pond
[11] River/Stream
[12] Impoundment
[13] Drum/Tank
[14] Plant Discharge
[15] Spring/Seep
[16] Perched Aquifer
[17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS: 77;1/27,0 

SAMPLE DESCRIPTION: 74-9 .-.40.„4/ °Ky.. 

FIELD MEASUREMENTS:

Background Units Instr. =

Radioactivity  <•/A4.—

OVA G ‘2

Outside/

Inside Sample

C2

Temperature

pH

Flcw/Level

SAMPLE METHOD: CODE !O 1
[0] Grab [1] Spatial Comp.

SAMPLE TYPE: CODE 101 
[0] Normal [1] Equip Blank (Prior) [2] Equip
[4] Split [5] Replicate [6] Trip Blank

[2] Time Comp. [3] Other  

Blank (Post) [3] Spike

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes 12%4 No 1 1. If [No] explain..

SAMPLED BY: 

a g-,2)
pagt 3Zo  
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EG&G HAZARDOUS WASTE SAMPL: LOG RHFFT

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
I

,cA44i/ /dffu POC 

CZ1-4,,e /722 1:4A

PRESERVATIVES
TYPE/VOL

//2- 

aer  //31

SOIL 
[A] .25 L GL - VOL [E]
[E] 1 L GL - MET [F1
rcl 1 L SL - EXT [G]
[0] OTHER [H1

[I]

RECVDED EY:

WATER
40 ML GL - VOL, NONE [J1 1 L GL - TOC, H2SO4
.25 L GL - TOX, NONE [K] I L PL - MET. HO3
.25 L PL - n 1  or -
0.5 L GL - [M] 4 L AG - EXT. N'.ThE
0.5 L PL - S,NaCH+ZnAc [N] OTHER

DATE: CHECKEp/EY:
M 'Eff  (.2L 

d z
pagt 3g

DATE:
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EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID I v,-1 / CO  
SITE

DESCRIPTION Sn  0 4 —

()_,27-ST-Z

LOCATION

SAMPLE DEPTH

DATE (crim/dd/yy) 14 Fit I/if leina 
TIME (24 hrs) 1 e 1(   I

24-4 A A.iern 6 n_se,..71/
- ^ So Ce-r4- a ve_i_ 

11111111.1) 1E111'111.111 

CODE I I FROM /  TO  cr5 /  (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE I 61 LIOUIDS
SOIL/ROCK SEDIMENT/SLUDGE [10 Lake/Pond

[00] Surf. Soil [05] Lake/Pond [11 River/Stream
[01] Surf. Sediment [06] River/Stream [12 Impoundment
[02] Basalt [07] Impoundment [13 Drum/Tank
[03] Sediment Interbed [08] Drum/Tank [14 Plant Discharce
[04] Other [09] Other [15 Spring/Seep

[16 Perched Aquifer
[17] Regional Aquifer

OTHER [18 Other

FIELD OBSERVATIONS:  727 AP 7:: 75-°,;--- et) n7 ‘en, 5 

SAMPLE DESCRIPTICN: A7-7 , A cef s-, e 407

FIELD MEASUREMENTS: Outside/

Background Inside Sample

Radioactivity  ./n/ 

OVA

Temperature

pH

Flow/Level

Units Instr. -7

SAMPLE METHOD: CODE In! 
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  

SAMPLE TYPE: CODE 4%1 
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Spiit [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes No 1 I. If (No] explain..

SAMPLED EY:  ,,,,,/, 
/.5 - 2)

page)3q
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EG&G HA/AROOUS '4ASTE SAMPLE LOG SHEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES

TYPE/VOL 1

!Ac/14 / a
I

Elv o9,4
410

..--z, AL /2 7-7 V a C `I °c_

II- „C‘e-ritz_. 4-- 101 eL •/(

4 Aaloom (_ P45-7z, c,_ * o -f, 4 Is -7/C. 4/ e 4 /

11/4-. A „fiti /A g 7 : /.<: IV 1 t-t4 /s 4z:. H A 7 oi

SOIL 
[A] .25 L GL - VOL [E]
[B] 1 L GL - MET [F]
[I] 1 L GL - EXT :G]
[C] OTHER [H]

[I]

REcO5DED
c47:5:44:7,S-

WATER
40 ML GL - VOL, NONE
.25 L GL - TOX, NONE
.23 L PL
0.5 L GL
0.5 L PL - S,Na0H+ZnAc

[3] 1 L GL - TOC, H2504
[] 1 L PL - MET, HNO3

) 2 L

A 4 L AG - :ONE
[N] OTHER

DATE: CHECKED BY: DATE:
ni1/:  i<t-L.2-,, 7/  /



0 0 0 0 2

EG&G HAZARDOUS WASTE SAMPLE LCG SHEET

IF14 di 4; a vc-'1 o aj 

SITE

DESCRIPTION  S r2 4 -

DATE (mm/dd/yv) 1O 1 21 /I /  I ro'I 2.:71 

TIME (24 hrs)

7;,(4cL

rty 

LOCATION NJ III!! 1.1 I 1E1 I 1

SAMPLE DEPTH CODE I 1 FROM   TO  

I I I I.i 1 I 

 (UNITS) BELCW SURFACE

SAMPLE MEDIA COOE I/
SOIL/ROCK 

[00] Surf. Soil
(01] Surf. Sediment
[02] Basalt
[03] Sediment Interbed
[04] Other

OTHER  -5/2//44- S

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

LIQUIDS 
[10] Lake/Pond
[11] River/Stream
[12] impoundment
[13] Drum/Tank
(14] Plant Oischarge
[15] Spring/Seep
[16] Perched Aquifer
[17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS: 

SAMPLE DESCRIPTION: 

FIELD MEASUREMENTS: Outside/

Radioactivity

OVA

Temperature

pH

Flow/Level

Background Inside Sample Units Instr.

SAMPLE METHOD: CODE I I 
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other

SAMPLE TYPE: CODE 1,1 1 
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post)
[4] Split [5] Replicate [6] Trip Blank

[3] Spike

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes 1 4‹ No I I. If [No] explain..

 a /3-22
  ()CI-9C iz  SAMPLED BY:
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0 0 0 2 5

HAZAPSOUS WkSTE SAMPLE LOG SHEET

CONTAINER
, SAMPLE ID I VOLUME TYPE ANALYSIS

PRESERVATIVES
TYPE/VOL

p,4c,A,4 fI 
p.,7:---100,5A, 4_ .4! 6 4- a

4" 4

./at 

-7/s/s

SOIL WATER
[A] .25 L GL - VOL [E] 40 ML GL - VOL, NONE [J] I L GL - TOC. H2504

1 L GL - MET [F] .25 L GL - TOX. NONE FK] 1 L PL - MET. HYO.3
1 L GL - EXT [GI .25 L PL - :: ] 2 i Pi_ - 'HIM. ,a•CH

[

H

LJ OTHER [H] 0.] L GL - [M] 4 L ,24.-; - EXT. NCNE
[I] 0.5 L PL - S,Na0H+ZnAc [N] OTHER

RECORDED BY: x CATE: CHEC!cED BY:
)-7 /<-7/-1-1 ‘a4. <7,7



U U u =

EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID 4 10 I Id 14 I / lo L.51 

SITE

DESCRIPTION SC - 040/ 4

LOCATION

SAMPLE DEPTH

DATE (rrim/dd/yy) I 06 1/1/ 1/1t:ar-:[

TIME (24 hrs) I /1,;f1:  ziL5-1 

-P2--° 5/(1- — 4/#7‘Ai (6"AV,,ics,41-4ti ) 

N1111111.111E1111111.11! 

CODE I I FROM  •,=(  TO  74174  (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE I: 10 I
SOIL/ROCK

NO] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment Interbed
[04] Other

OTHER  

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

LIQUIDS 
[10] Lake/Pond
[11] River/Stream
[12] Impoundment
[13] Drum/Tank
[14] Plant Discharge
[15] Spring/Seep
[16] Perched Aquifer
(17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS:

SAMPLE DESCRIPTION:

72/27 s 

d /eAr 5,e/ 

52/1-fr, 6,44), cky 

FIELD MEASUREMENTS: Outside/

Background Inside Sample Units

Radioactivity

OVA  O 0

Temperature

pH

Flow/Level

SAMPLE METHOD: CODE 16 I 
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  

SAMPLE TYPE: CODE I/9 I
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes IH No I 1. If [No] explain..

 043:Ln
SAMPLED BY:  L.D4  

20/9 le, &e5
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EG&G HAZARDOUS WASTE

t0002 „9:

SAMPLE LOG SHEET

SAMPLE ID
CCNTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES .
TYPE/VOL

Cita / PFICc6A 4,°,,,,:(._ ,4 e c-
a a--3i 4, d4624) a /gtizs. 474L.

 SOIL 
[A] .25 L GL - VOL
(3] 1 L GL - MET
[C] 1 L GL - EXT
[D] OTHER

WATER
[E] 40 ML GL - VOL, NONE [J] I L GL - TOC, H2SO4
[F] .25 L GL - TOX, NONE [K] I L PL - MET. HNO3
[G] .25 L PL - [L] 2 L PL - HCN. flaCH
[H] 0.5 L GL - [M] 4 L AG - EXT. NONE
[I] 0.5 L PL - S,NaOH+ZnAc [N] OTHER

REC(050ED  DATE: CHECKED BY:
1,-?-eii€ fee  /-Lc-, 71. t(2<2:-' - 

a Ls -2,Page. 47

DATE:
27



EG&G HAZARDCUS WASTE SAMPLE LOG SHEET

ID # 1/4Demil/Li/ r ;A?,i1C)I  DATE

SITE / TIME

DESCRIPTION  - <-7,4d 4-
5 71- /(16  

(mm/dd/yy) I G21271/I // ;ft/r 21 7,
(24 hrs) I / 1511: I 'HO I 

(Sir 71-nee, .51,1 r )

410 E-74(__ a it/ 0--

LOCATION NM 1111.111E1111111.111 

SAMPLE DEPTH CODE I 1 FROM  /77  TO  /  .  (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE IG,ICDI LIQUIDS
SOIL/ROCK SEDIMENT/SLUDGE [10] Lake/Pond

[00] Surf. Soil [05] Lake/Pond [11] River/Stream
[01] Surf. Sediment [06] River/Stream [12] impoundment
[02] Basalt [07] Impoundment [13] Drum/Tank
[03] Sediment Interbed [08] Drum/Tank [14] Plant Discharge
[04] Other [09] Other [15] Spring/Seeo

[16] Perched Aquifer
[17] Regional Aquifer

OTHER [18] Other

FIELD OBSERVATIONS: 7.---25—A A), ;,

SAMPLE DESCRIPTION: e4).

F I ELD MEASUREMENTS: Outside/

Background Inside Sample Units Instr. .

Radioactivity

OVA

Temperature

pH

Flow/Level

,

O

SAMPLE METHOD: CODE I 0!
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  

SAMPLE TYPE: CODE  
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes IL-I-- No 1 if [Noj explain..

SAMPLED BY: / /3-L _
pay, q'
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0 3

EG&G HAZAFSCUS '.vASTE SAMPLF LOG SHEIT

SAMPLE ID
CONTAINER

VOLUME i TYPE ANALYSIS
PRESERVATIVES

TYPE/VOL

yeA-L24' °V4- oem 
QI‘ !_%/{9_e.d_ a 41 /th

 ROIL WATER 
[A] .25 L GL - VOL [E] 40 ML GL - VOL, NONE [3] 1 L GL - TOC, H2504
[8] 1 L GL - MET [F] .25 L GL - TOX, NCNE [K1 I L PL - mET. HNO3
:CI I L GL - EXT [0] .25 L PL - r, ) 1 DIiL. - ._ . -

_ NaCH
[D] OTHER [H] 0.5 L GL - ' I  EXT. NONE

[I] 0.5 L PL - S,NaCH+ZnAc [N] OTHER

RECORDED BY: ' / DATE: CHECKE2Y: ,/ ec4.„, DATE:
6'27 a2,7 70__.-' _ ----_-`7T'1::2/..,////,-/cliCLY 6,7q/ A-4') %,:29 --,,,i

0

/3-Z
pag f0



0 0 3 2

EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID 4 y9 17.7-1c2/1,44rIA !rc,' 
SITE

DESCRIPTION  —
/7%7 c74

LOCATION

SAMPLE DEPTH CCOE 1 I FROM

CATE (mm/dd/yy)  61/1 / ..7! 1/162 !el 

TIME (24 hrs) / 1 / 1.5-1 
("-,D.,./z/ (T5c,„/e

5 ft  — 1--"? 

C. 0 Ts Aby

I 1.1 1 1E1 1 I 1 1 1 1.1 1 1
, /

c=7- TO    (UNITS) BELOW SURFACE

SAMPLE MEDIA COOE 1O 
SOIL/ROCK

[00] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment Interbed
[04] Other

OTHER  

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

LIQUIDS 
[10] Lake/Pond
[11] River/Stream
[12] Impoundment
[13] Drum/Tank
[14] Plant Discharge
[15] Spring/Seep
[16] Perched Aquifer
[17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS: 

e/e4.-

SAMPLE DESCRIPTION:  .54 J Ay sn / — a<4,50„ 

FIELD MEASUREMENTS:

Background

C. Lvir-Radioactivity

OVA  0

Temperature

pH

Flow/Level

SAMPLE METHOD: CODE 101

Outside/

Inside Sample

C7
Units Instr. 7

[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  
SAMPLE TYPE: CODE 10!

[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes 1 6-1/ No 1 I. If [No] explain..

SAMPLED BY: e pcL3 51  
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EGaG HA/ARccus 4ASTE

0 0 0 0 :5

SÐ:1PLE LOG SHEET

SAMPLE ID

r° AltAd. /16 0

CONTAINER
VOLUME TYPE ANALYSIS

PRESERVATIVES
TYPE/VOL

AIL. 4- c 

14 °I:so/1/i 

FOIL WATER
[A] .25 L GL - VOL [E] 40 ML GL - VOL, NCNE
[B] 1 L GL - MET [F] .25 L GL - TOX, NONE
FC] 1 L GL - EXT r: 1 .25 L PL -
[D] OTHER [H] 0.5 L GL -

[I] 0.5 L PL - S,NaOH+ZnAc

[J] 1 L GL - TOC, H2SO4
[K] I L PL - MET. HNO3

FL] 2 L PL - HON. NaOH
[M]
[N]

4 L AG
OTHER

- EXT, NONE

RE;ORDE9/ BY:.  DATE: CHECIgD BY:
2-74217   Licc.)  61z/  /f /F1  e' /c;;4' 2'eT

DATE:

a/3-2>
pag 53
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EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID # V° 147-4 di 41 / IS 1lAT lo 1 o tA51 DATE (mm/dd/yy) 1°181/I( 451/1 47: 
SITE   TIME (24 hrs) I/ F4771: ISIO I 

DESCRIPTION  g 2 ,-4 -- `-' )/ )itz7 4- 5-,4t,,,/,- Af,e, ‘ n Ncl 5,51,4 ,-.

vn• 5-7' s—/<-7./.._L-7 4/0.-42_747— .g A,- cet_

LOCATION NI 1 1 1 I 1 1.1 1 IEI 1 1 1 I 1 1.1 1 1

SAMPLE DEPTH CODE I I FROM // TO  er) (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE IL% IC!
SOIL/ROCK 

[00] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment interted
[04] Other

OTHER  

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

LIOUIDS 
[10] Lake/Pond
[11] River/Stream
[12] Impoundment
[13] Drum/Tank
[14] Plant Discharge
[15] Spring/Seep
[16] Perched Aquifer
[17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS:  ;Ili 4On-1 C-L-‘:' e4,-+•" 

SAMPLE DESCRIPTION:  5/41 - "ja

FIELD MEASUREMENTS:

Radioactivity

OVA

Temperature

pH

Flow/Level

Outside/

Background Inside Sample Units Instr. .

SAMPLE METHOD: CODE 101 
[0] Grab [1] Spatial Comp. [2] Time Como. [3] Other  

SAMPLE TYPE: CODE 1/9I 
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes IL-r No I I. If [No] explain..

SAMPLED BY:

Cif / 3-2.y
paj
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0 0 0 0 3 7

EG&G HAL:PERDU& 1ASTE SAMPLE LOG S':-IEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES

TYPE/VOL 1

SOIL WATER 
14.] .25 L GL - VOL [E] 40 ML GL - VOL, NONE [J] 1 L GL - TOC, H2SO4
131 1 GL - MET

L GL -
[F1
LG

.25 L GL

.25 L PL
- TOL NONE
-

[K1 1 L PL
rj 1
L-J L PL

- NET.
- 7,,Ct

HNO3

Gj OTHER [H
[I.

0.5 L GL
0.5 L PL

-
- S,Na0H+ZnAc

7 M1 L AG
[N1 OTHER

- EXT, NONE

RECORDED BY: DATE: CHECKED 5Y:
/____/

O. /3-2)
paLgt

DATE:



0 0 0 0 3 8

EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID

SITE

DESCRIPTION

DATE (mm/dd/yy) 1 1 1 /1 1 1/ 1 1 

TIME (24 hrs) 1 1 1:1 1 1

LOCATION N1111111.111E1 111111.1 1 1 

SAMPLE DEPTH CODE 1 1 FROM   TO    (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE 1 1 1 
SOIL/ROCK 

[00] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment interbed
[04] Other

OTHER  

SEDIMENT/SLUDGE 
[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

LIQUIDS 
[10] Lake/Pond
[11] River/Stream
[12] Impoundment
[13] Drum/Tank
[14] Plant Discharge
[15] Spring/Seep
[16] Perched Aquifer
[17] Regional Aquifer
[18] Other

FIELD OBSERVATIONS: 

SAMPLE DESCRIPTION: 

FIELD MEASUREMENTS:

Backaround

Radioactivity

OVA

Temperature

pH

Flow/Level

Outside/

Inside Sample Un ts Instr. .

SAMPLE METHOD: CODE I I 
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  

SAMPLE TYPE: CODE I I 
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes No 1 1. If [No] explain..

SAMPLED BY: 
_potg657



dr  0 .101 10 S.,041,1
10.J :kill IS 5 tuitAlit
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EG&G HAZARDOUS WASTE

0 0 0 040

SAMPLE LOG SHEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES
TYPE/VOL

SOIL WATER
[A] .25 L GL - VOL [E] 40 ML GL - VOL, NONE [3] 1 L GL - TOC, H2SO4
[S] 1 L GL - MET [F] .25 L GL - TOX, NONE [K] 1 L PL - MET. HNC3
[C] 1 L GL - EXT LuJ ' .25 L PL - [L] 2 L PL - HCN. NaCH
[D] OTHER [H] 0.5 L GL - [M] 4 L AG - EXT. NONE

[I] 0.5 L PL - S,Na0H+ZnAc [N] OTHER

RECORDED BY: DATE: CHECKED BY:
  ___/___/

a/3-22
100-_Oey 5q

DATE:



EG&G HAZARDOUS WASTE

o 0 '

SAMPLE LOG SHEET

ID 4 I I I I DATE (mm/dd/yy) I I 1/1 I VI

SITE

DESCRIPTION

TIME (24 hrs) I I

LOCATION NIIIIIII.IIIEIIIIIII.III

SAMPLE DEPTH CCOE I I FRCM TO (UNITS) BELCW SURFACE

SAMPLE MECIA CODE I I I LIQUIDS
SOIL/ROCK SEDIMENT/SLUDGE [10] Lake/Pond

[00] Surf. Soil [05] Lake/Pond [11] River/Stream
[01] Surf. Sediment [06] River/Stream [12] impoundment
[02] Basalt [07] Impoundment [13] Drum/Tank
[03] Sediment Interbed [08] Drum/Tank [14] Plant Discharge
[04] Other [09] Other (15] Spring/Seep

[16] Perched Aquifer
[17] Regional Aquifer

OTHER  [18] Other

FIELD OBSERVATIONS: 

SAMPLE CESCRIPTION: 

FIELD MEASUREMENTS:

Background

Radioactivity

OVA

Temperature

pH

Flow/Level

Outside/

Inside Sample Units T ns* -. ,r . -

SAMPLE METHOD: CCOE I I 
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  

SAMPLE TYPE: CODE J I 
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes ! I No I If [No] expiain..

SAMPLED BY: 



000042

Ono

W3-1
Pc{-196f



EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

SAMPLE ID
CONTAINER

VOLUME TYPE ANALYSIS
PRESERVATIVES '
TYPE/VOL ,

SOIL WATER 
[A] .25 L GL - VOL [E] 40 ML GL - VOL, NONE [J] I L GL - TOC, H2SO4
[B] 1 L GL - MET [F] .25 L GL - TOX, NONE [K] I L PL - MET. HNO3
[C] 1 L GL - EXT [G] .25 L PL [L] 2 L PL - HCN.
[D] OTHER [H] 0.5 L GL - [M] 1 L AG - -7XT, NONE

[I] 0.5 L PL - S,Na0H+ZnAc [N] OTHER

RECORDED EY: DATE: CHECKED BY:
/ /

DATE:



0 0 0 0 a

EG&G HAZARDOUS WASTE SAMPLE LOG SHEET

ID 4111  DATE (mm/dd/yy)111/11I/Ill 

SITE TIME (24 hrs) I I I:I I I 

DESCRIPTION

LOCATION NI

SAMPLE DEPTH CODE I i FROM TO (UNITS) BELOW SURFACE

SAMPLE MEDIA CODE I ! 1
SEDIMENT/SLUDGE

LIQUIDS
SOIL/ROCK [10

[11]
[12]
[13
[14
[15
[16
[17]
[18

Lake/Pond
River/Stream
Impoundment
Drum/Tank
Plant Discharge
Spring/Seep
Perched Aquifer
Regional Aquifer
Other

[00] Surf. Soil
[01] Surf. Sediment
[02] Basalt
[03] Sediment interbed
[04] Other

OTHER

[05] Lake/Pond
[06] River/Stream
[07] Impoundment
[08] Drum/Tank
[09] Other

FIELD OBSERVATIONS:

SAMPLE DESCRIPTION:

FIELD MEASUREMENTS:

Background

Outside/

Inside Sample Units instr. ;

Radioactivity

OVA

Temperature

pH

Flow/Level

SA.MPLE METHOD: CODE I I 
[0] Grab [1] Spatial Comp. [2] Time Comp. [3] Other  

SAMPLE TYPE: CODE I I 
[0] Normal [1] Equip Blank (Prior) [2] Equip Blank (Post) [3] Spike
[4] Split [5] Replicate [6] Trip Blank

ASSOC. SAMPLES: 

SAMPLING PLAN FOLLOWED: Yes i 1 No I I. If [No] explain..

SAMPLED BY: 
0 /3-L
past 63



4"  0 Al 50 SHIM 5 51004
41 402 OD 311104 5 SC9050
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APPENDIX 13-3

PHASE 2 SAMPLE COLLECTION LOGBOOK
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APPENDIX 13-4

PHASE 1 SAMPLE ANALYSIS REPORT
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c.7.14 •'

Tkeig at..b

7720 LORRAINE AVENUE
SUITE 105
STOCKTON. CA 9521G
PHONE: 209-957-3405

29.1:0;:E951CCNSLIANTS

September 12, 1988

Jeff Ginsburg/Kathy MacKay
E G & G Inel, Inc.
1955 Fremont Avenue
Idaho Falls, ID 83415

Dear Mr. Ginsburg/Ms. MacKay:

Enclosed please find the analytical results for the PAD A
OVERBURDEN AND INTERSTITIAL SOILS sent into our laboratory
August 19, 1988. These samples have been run for
Halogenated Volatile compounds using Method 8010 and for the
Metals Be, U, Na, K. These samples were also analyzed for
No3. Those results are summarized on the following pages.

If there should be questions or further need, please don't
hesitate to call me at (209)957-3405.

Sincerely,

ROY F. WES ON, INC.

Kris Hinds
Project Manager

KH:te



Lab Name: Weston Analytics

Lab Code: Wesca

Matrix (Soil/Water): Water

Level (Low/Med): Low

% Solids

U.S EPA - CLP

IAA (EXTENSION)

INCRGANICS OATA SHEET

Contract Ho.: 3399-03-01 EPA SAMPLE NO.: PADA188

Case No.: 29833 SAS No.: BOG No.: PADA188

Lab Sample ID: 88085041-001

Cate Received: 08/22/88

Concentration Units (ug/L or mg/kg dry weight) ug/L

Cas No.: Analvte Ccncentraticn C 0

7440-41-7 Beryllium 0.005 U P

Uranium 1.0 U P

7440-23-5 Sodium 5.0 U P

7440-G9-7 Potassium 5.0 U P

7757-79-1 Nitrate as NO3 0.5 U

Cotor Before: Colorless Clarity Before: Clear Texture: Medium

Color After: Colorless Clarity After: Clear Artifacts:

Comments:

a/.3-q
pa9e3



Lab Name: Westcn Analytics

Lab Code: Wesca

Matrix (Soil/Water): Soil

Levet (Low/Med): Low

% Solids: 98.0

Cas 4o.: 

U.S EPA - CLP

IAA (EXTENSION)

INORGANICS DATA SHEET

Contract No.: 3399-03-01 EPA SAMPLE NO.: PADA188

Case No.: 29833 SAS No.: SDG No.: PADA188

Lab Sample ID: 88085041-003

Date Received: 08/22/88

Concentration Units (ug/L or mg/kg dry weight) mg/kg

Analyte Concentration 

7440-41-7 Berylliun 1.10

Uranium 200

7440-23-5 Sodium 1000

7440-09-7 Potassium 2249

7757-79-1 Nitrate as NO3 5.7

U

U

P

P

P

P

Color Before: Brown Clarity Before: Texture: Medium

Color After: YeLlow

Comments:

Clarity After: Artifacts:



Lab Name: Weston Analytics

Lab Code: Wesca

Matrix (Soil/Water): Soil

Level (Low/Med): Low

%Sclids: 90.8

U.S EPA - CLP

IAA (EXTENSION)

INORGANICS DATA SHEET

Contract No.: 3399-03-01 EPA SAMPLE NO.: PADA138

Case No.: 29833 SAS No.: SDG No.: PADA138

Lab Sample ID: 8808S041-005

Date Received: 03/22/83

Concentration Units (ug/L or mg/kg dry weight) mg/kg

Cas No.: Analyte Concentration C 0

7440-41-7 Beryllium 1.0 U P

Uranium ZOO U P

7440-83-5 Sodium 1081 P

7440-09-7 Potassium 2634 P

7757-79-1 Nitrate as NO3 5.0

Colcr Before: Brown Clarity Before: Texture: Medium

Color After: Yellow Clarity After: Artifacts:

Comments:

Paga /3-4
t



Lab Name: Weszon Analytics

Lab Code: Wesca

Matrix (Soil/Water): Soil

Level (Low/Med): Low

Y. Solids: 85.6

U.S EPA - CLP

IAA (EXTENSICN)

INORGANICS DATA SHEET

Ccntract No.) 1399-03-01 EPA SAMPLE NO.: PADA188

Case No.: 29833 SAS No.: SDG No.: PADA188

Lab Sample ID: 88085041-006

Date Received: 08/22/83

Concentration Units (ug/L cr mg/kg dry weight) mg/kg

Cas No.: Analyte Concentration C 0

7440-41-7 Beryllium 1.18 P

Uranium 200 U P

7440-23-5 Sodium 1351 P

7440-09-7 Potassium 3347 P

7757-79-1 Nitrate as NO3 5.3

Color Before: Brown Clarity Before: Texture: Medium

Color After: Yellow Clarity After: Artifacts:

Comments:

0.6-g
pag Go



Lab Name: Weston Analytics

Lab Code: Wesca

Matrix (Soil/Water): Soil

Levet (Low/Mec): Low

% Solids: 90.5

U.S EPA - CLP

1AA (EXTENSICN)

INCRGANICS DATA SHEET

Contract No.: 3399-03-01 EPA SAMPLE NO.: PADA188

Case No.: 29823 SAS No.: SOG No.: PADA188

Lab Sample ID: 8.8C85041-807

Date Received: C8/22/88

Concentration Units (ug/L or mg/kg dry weight) mg/kg

Cas No.: Analvte Concentration C 0

7440-41-7 Beryllium 1.15 P

Uranium 200 U P

7440-23-5 Sodium 1001 P

7440-C9-7 Potassiun 3122 P

7757-79-1 Nitrate as NO3 5.5

Color Before: Brown Clarity Before: Texture: Mediun

Color After: Yellow Clarity After: Artifacts:

Comments:

a134
pac



Lab Mame: Weston Anakytics

Lab Code: Wesca

Matrix (Soii/Water): Water

Level (Low/Med): Law

% Solids:

U.S EPA - CLP

1AA (EXTENSION)

INORGANICS DATA SHEET

Contract 4o.: 3399-03-01 EPA SAMPLE NO.: PADA186

Case No.: 29833 SAS No.: SDG No.: PADA183

Lab Sample ID: 88085041-008

Cate Received: C8/22/88

Concentration Units (w9/L or mg/kg dry weight) ug/L

Cas No.: Analyte Ccncentration

7440-41-7 Beryllium 0.964 P

Uranium 11.1 P

7440-23-5 Sodium 50.5 P

7440-09-7 Potassium 50 P

7757-79-1 Nitrate as NO3 1.9

Color Before: Colorless Clarity Before: Clear Texture: Medium

Color After: Colorless Clarity After: Clear Artifacts:

Comments:

a/3-4
pajt



Lab Name: Weston Analytics

Lab Code: Wesca

Matrix (Soil/Water): Soil

Level (Low/Med): Low

% Solics: 92.4

U.S EPA - CLP

IAA (EXTENSICN)

INCRGANICS DATA SHEET

Contract No.: 3399-03-01 EPA SAMPLE NO.: PADA188

Case No.: 29833 SAS No.: SDG No.: PADA188

Lab Samcie ID: 8802S041-009

Date Received: C8/22/33

Concentration Units (ug/L or mg/kg dry weight) mg/kg

Cas No.: Aralvte • Concentration C 0

7440-41-7 Beryllium 1.34 P

Uranium 200 U P

7440-23-5 Sodiun 1520 P

7440-09-7 Potassiun 3418 P

7757-79-1 Nitrate as NC3 0.5 U

Color Before: Brown Clarity Before: Texture: Medium

Color After: Yellow Clarity After: Artifacts:

Comments:

013-4
Pce"



Lab Name: Weston Analytics

Lab Code: Wesca

Matrix (Soil/Water): Soil

Level (Low/Med): Low

% Solids: 96.3

U.S EPA - CLP

1AA (EXTENSICN)

INORGANICS DATA SHEET

Contract No.: 3399-03-01 EPA SAMPLE NO.: PADA188

Case No.: 29833 SAS No.: SOG No.: PADA188

Lab Sample ID: 8808S041-010

Date Received: C8/22/58

Concentration Units (ug/L or mg/kg dry weight) mg/kg

Cas No.: Analvte Concentration

7440-41-7 Beryllium 1.06 P

Uranium 200 U P

7440-23-5 Sodium 1213 P

7440-09-7 Potassium 2544 P

7757-79-1 Nitrate as NO3 45.7

Color Before: Brown Clarity 9efore: Texture: Medium

Color After: Yellow Clarity After: Artifacts:

Comments:

0,13
6
-q

pa9 



Lab Name: Weston Analytics

Lab Code: Wesca

Matrix (Soit/Water): Soil

Level (Low/Med): Low

% Solicis: 29.4

U.S EPA - CLP

IAA (EXTENSION)

INORGANICS DATA SHEET

Contract No.: 3399-03-01 EPA SAMPLE NO.: PADA188

Case No.: 29833 SAS No.: SEIG No.: PADA188

Lab Sample ID: 880=41-011

Date Received: 08/22/88

Concentration Units (ug/L or mg/kg dry %eight) mg/kg

Cas No.: Analyte Concentration

7440-41-7 Beryllium 1.30 P

Uranium 2C0 U P

7440-23-5 Sodium 1709 P

7440-09-7 PotasSium 3508 P

7757-79-1 Nitrate as NO3 0.5 U

Color Before: Srown Ctarity Before: Texture: Medium

Color After: Yeltow Clarity After: Artifacts:

Comments:



Lab Name: Weston Analytics

Lab Code: Wesca

Matrix (Soil/Water): Soil

Level (Low/Med): Low

% Solids: 95.7

Cas Bo.: 

U.S EPA - CLP

lAA (EXTENSION)

INCRCANICS DATA SHEET

Contract No.: 3399-03-01  EPA SAMPLE NO.: PADA188

Case No.: 29833 SAS No.: SOB No.: PADA188

Lab Sample ID: 88085041-012

Date Received: C8/22/88

Ccncentration Units (ug/L or mg/kg dry weight) mg/kg

Analyte Concentration

7440-41-7 Beryllium 1.25

Uranium 200

7440-23-5 Sodium 1206

7440-09-7 Potassium 3118

7757-79-1 Nitrate as NO3 0.5

U

U

P

P

P

Color Before: Brown Clarity Before: Texture: Medium

Color After: Yellow

Comments:

Clarity After: Artifacts:

a/3--41pagt



ORGANICS CASE NARRATIVE WORKSHEET

FRACTION: 601 RFW4: 8808S041

CLIENT: E.G.& G.-29833

1: A11 required holdir.g times were met with the following
exceptions:

2: A11 tuning and calibraticn criteria were met for all samples,
with the exception of:

3: A11 blanks analysed were below allowable limits of
contamination as set fcrth in the EPA CLP SOW.

4: Other problems encountered were: The percent moisture for soil
samples was not taken into account. The measurment for this
data was not available at the time of reporting.

The following data qualifiers are used in the report:
U - Indicates that the compound was analysed for but not

detected.
• - Indicates an estimated trace value.
• - Indicates the compound was found in the blank.
D - Indicates dilution bf the sample
• -

Date: Analyst:

0,134
page, /3



Client: EG&G/29833

Sampled: NA Matrix: SOIL
Receivea: NA

Sample ID: METHANOL BLANK

% Hoist: 0 RFW Job #: 88085041

HALOGENATED VOLATILE ORGANICS EPA 8010

Extracted: 08/29/88 Ext Fact: 0.01
Analyzed: 08/31/88 011 Fact: 1

Confirmed: NO Blank ID: 880831H

RFW Lab #: 880829M2 Results Det Limit
loom) Sample

Compound mcl/Kg mg/Kg

1,1,1-Trichloroethane 
Carbon tetracnloride 
Trichloroethene 
1.1,2.2-Tetrachloroetnane

U 0.050
U 0.050
U 0.050
U 0.050

L Compound analyzed for but not detected Approved:
All values are corrected for moisture content Declan Ccwley

a/3-4
pa9t

Organic Section Manager



Sampled: 08/18/88 Matrix: SOIL
Received: 08/20/88 % Moist: 0

Client:

Sample ID:

RFW Job #:

EG&G/29833

PADA188001A

8808s041

HALOGENATED VOLATILE ORGANICS

Extractec: 08/29/88
Analyzed: 08/30/88

Confirmed: NO

PFW Lab #: 003H

Compound

Ext Fact:
Dil Fact:
Blank ID:

EPA 8010

0.01
1

880830H

Results
(ocm)
mg/Ka

Det Limit
Sample

mg/Kg

1.1.1-Trichlorcetnane 
Carbon tetrachloride 
Tricniorcetnene 
1.1,2.2-Tetrachloroethane 

u
u
u

U =
All

Compound analyzed tor put not detorfor Approved:
vaiues are corrected tor moisture ccntent

0 /3-
page, /5

0.050
0.050
0.050
0.050

Declafi Cowley
Ordanic Sectionager



Sampled. 08/18/8O Matrix: SOIL
Received: 08/20/8 % Moist: 0

Client: EG&G/29833

Sample ID: PADA1880024

RFW Job #: 88085041

HALOGENATED VOLAiILE ORGANICS

Extracted:
Analyzed:

Contirmed:

RFW Lap 4:

Comoound

EPA 8010

08/29/88 Ext Fact: 0.01
08/30/88 Oil Fact: 1
NO Blank ID: 880830H

005H Results
loom)
mg/Kg

Det Limit
Sample
mg/Kg

1,1,1-Trichloroethane 
Carbon tetrachloride 
Trichloroethene 
1.1.2.2-Tetrachloroetnane

U 0.050
U 0.050
U 0.050
U 0.050

U = Ccmpound analyzed for but not detected Approved:
Ali values are corrected for moisture content

g41
csge,

( 
Declan Cowley /
Organic Sectiod/Manager



Samoled: 08/18/88 Matrix: SOIL
Received: 08/20/88 % Moist: 0

Client: EG&G/29833

Sample ID: PADA188003A

RFW Job 4: 5808s041

HALOGENATED VCLATILE ORGANICS

Extractea:

Analyzed:
Confirmed:

RFW Lap 4:

Ccmoound

EPA 8010

08/29/88 Ext Fact: 0.01
08/30/88 Dil Fact: 1
NO Blank ID: 880830H

006H Results Det Limit

(Um/
mg/Kg

Sample
mg/Kg

1.1,1-Trictilorcetnane 
Carbon tetractilorido 

Tricnloroetnene 

1.1,2.2-Tetracnioroetnane

U 0.050
U 0.050
U 0.050

U 0.050

U = Compound analyzed tor but not detected Aporoyed:
All values are corrected or moisture content

p Se, /7
Oeclan Cowlay //

Organic Sectic.pd Maraaer



Ail -TY -7:7rw-CILL

Sampled: 03/18/88 Hatrix: SOIL
Received: 08/20/88 % Moist: 0

Client: EG&G/29833

Sample ID: PA0A188004A

RFW Job #: 8808s041

HALOGENATED VOLATILE ORGANICS EPA 8010

-Extracted: 08/29/88
Analyzed: 08/30/88
Confirmed: NO

RFW Lab #: 007H

Compound

Ext Fact: 0.01
Dil Fact: 1
Blank ID: 880830H

Results Det Limit

(PPm) Sample
mg/Kg mg/Kg

1,1,1-Trichloroethane 
Carbon tetrachloride 
Trichloroethene 
1.1.2,2-Tetrachloroethane

U 0.050
U 0.050
U 0.050
U 0.050

U = Compound analyzed for but not detected Approved:
Allvaluesarecorrectedformoisturecontent Declan Cowley

a/
poa6

Organic Sectiop Manager



Sampled: 08/18/88 Matrix: SOIL
Received: 08/20/88 % Moist: 0

Client:

Sample ID:

RFW Job #:

EG&G/29833

PADA188005A

8808s041

HALOGENATED VOLATILE ORGANICS

Extracted: 08/29/88
Analyzed: 08/30/88

Confirmed: NO

RFW Lab #: 009H

Compound

Ext Fact:
Dil Fact:
Blank ID:

EPA 8010

0.01
1

880830H

Results
(pom)
mg/Kg

Det Limit
Sample
mg/Kg

1,1,1-Trichlorcethane 
Carbon tetrachloride 
Trichloroethene 
1.1.2.2-Tetrachlorcethane 

u
u
u
u

U = Compouno analyzed for but not detected Approved:
All values are corrected for moisture content 

)

0.050
0.050
0.050
0.050

72

Decian Cowley
Organic Sectic

/

Manager



Sampled: 08/18/88 Matrix: SOIL
Received: 08/20/88 % Moist: 0

Client: EG&G/29833

Sample ID: PADA188006A

RFW Jcb #: 8808s041

HALOGENATED VOLATILE ORGANICS

Extracted:
Analyzed:

Contirmed:

RFW Lab #:

Compound

EPA 8010

08/29/88 Ext Fact: 0.01
08/31/88 Dil Fact: 1
NO Blank ID: 880831H

010H Results Det Limit
(ppm)
mg/Kg

Sample
mg/Kg

1,1,1-Trichloroethane 
Carbon tetrachloride 
Trichloroethene 
1,1,2,2-Tetrachloroethane

U 0.050
U 0.050
U 0.050
U 0.050

U = Compound analyzed tor but not detected Aoproved: a_s
All values are corrected tor moisture content Declan Cowley

-4/ Organic Sectio4a / anager

paBej/9



o

Sampled: 08/18/88 Hatrix: SOIL
Received: 08/20/88 % Moist: 0

Client: EG&G/29833

Sample ID: PADA188007A

RFW Job #: 8808s041

HALOGENATED VOLATILE ORGANICS

Extracted: 08/29/88
Analyzed: 08/31/88

Confirmed: NO

RFW Lab #: 011H

Compound

EPA 8010

Ext Fact: 0.01
Dil Fact: 1
Blank ID: 880831H

Results Det Limit
(PCm) Sample
mg/Kg mg/Kg

1,1,1-Trichioroethane  U 0.050
Carbon tetrachloride  U 0.050
Trichloroethene  U 0.050
1.1.2.2-Tetrachlorcetnane  U 0.050

U = Compound analyzed tor but not detectec Approved:
Ali values are corrected for moisture ponte73

e

,

PaS 2-D

Declan Cowley /
Organio Sectio Manager



Client: EG&G

Sample ID: PADA18800T1A
Sampled: 03/18/88 Matrix: WATER

Received: 08/20/88 RFW Job #: 8808s041

HALOGENATED VOLATILE ORGANICS EPA 601

Extracted: NO Ext Fact:
Analyzed: 08/29/88 Dil Fact:

Confirmed: NO Blank ID: 880829H

1

RFW Lab #: 004H Results Det Limit
(PPP) Sample

Comoound ug/L ug/L

1,1,1-Tricrilorcethane 
Carbon tetrachloride 
Trichloroethene 
1.1,2.2-Tetrachloroethane

U 0.50
U 0.50
U 0.50
U 0.50

U Compound analyzed tor but not aetected Approvea:
Declan Cowley
Organic Sectio Manager



Sampled: 08/18/88 Matrix: SOIL
Received: 08/20/88 % Moist: 0

Orient: EG&G/29833

Samole ID: PADA188008A

RFW Job #: 8808s041

L

HALOGENATED VOLATILE ORGANICS

Extracted: 08/29/88
Analyzea: 08/31/88

Conrirmec: NC

EPA 8010

Ext Fact: 0.01

Oil Fact: 1

BlanK ID: 880831H -

RFW Lab #: 012H Results Det Limit

(ppm) Sample
Compound mg/Kg mg/Kg

1,1,1-Trichloroetnane  U 0.050

Carbon tetrachlorice  U 0.050
Trichloroethene  U 0.050
1.1,2.2-Tetracrilorcetriane  U 0.050

U = Compound analyzed for but not detected Accrovec:
All values are corrected ror moisture content

a73-
pc9

Declan Cowley
Organic Section/Manage-



Client: EG&G

Sample ID: LAB WATER BLANK
Sampled: NA Matrix: WATER
Received: NA RFW Jon 1/: 88085041

HALOGENATED VOLATILE ORGANICS EPA 601

Extracted: NO Ext Fact: 1
Analyzed: 08/31/88 Dil Fact: 1

Contirmeo: NO Blank ID: NA

RFW Lap 4: 880831H Results Det Lim t
(nob) Sample

Compound ug/L ug/L

1.1,1-Tricnlorcetnane 
Uarbon tetrachloride 
Trionloroethene  
1.1.2,2-Tetracnloroetnane

U 0.50
U 0.50
U 0.50
U 0.50

U = Compound analvzed tor but not detected Approved:

et,/
Bt
3-4i

po 
Declan Cowley
Organic Section Manager



Sampled: NA Matrix: WATER
Receivea: NA

Client: EG&G

Sample ID: LAB WATER BLANg

RFW Job #: 8808s041

HALOGENATED VOLATILE ORGANICS EPA 601

Extracted: NO Ext Fact:
Analyzed: 08/30/88 01! Fact:

Contirmed: NO Blank. ID: NA

1

RFW Lab #: 880830H Results Det Limit
(P00) Sample

Compound ug/L ug/L

1.1,1-TrIchlorcethane 
Garpon tetrachloride 
Trichloroethene 
1,1,2,2-Tetrachloroetnane

U 0.50
U 0.50
0 0.50
U 0.50

U = Compound analyzed tor but not detected Approved:

a/3-4
pai9 6 2A

Oeclan Cowley
Organlc Secti/anager



CHlent:

Sample ID: LAB WATER BLANK
Samolea: NA Matrix: WATER
Received: NA RFW Job #: 8808s041

HALOGENATED VOLATILE ORGANICS EPA 601

Extracted: NO Ext Fact:
Analyzed: C8/31/88 Dil Fact:

Contirmea: NO Blank ID: NA

RFW Lao #: 880829H Results Det Limit
(Pob) Samole

Compound ua/L ug/L

1,1,1-Trichlorcethane  U 0.50
Caroon tetrachloride  U 0.50
Tricnloroetnene  U 0.50
1.1.7.,-Tetrachlorcetnane  U 0.50

U = Compound analyzed tor but not detected Approved:

a/3-</
pay. ,a5

Declan Cowley/
Organic Section Manager



!lent: EG&G

Sampie ID: FADA1830E1A

Sampled: 03/18/88 Matrix: WATER
Receivec: 03/20/88 RFW Jot 4: 8808s041

HALOGENATED VOLATILE ORGANICS EPA 601

Extracted: NO Ext Fact: 1

Analyzed: 08/29/88 011 Fact: 1
Confirmed: NO Blank ID: 880829H

RFW Lap #: OO1H Results Det Limit

(Ott)) Sample

Compourd ug/L ug/L

1,1,1-Trichlorcetnane  U 0.50
Carron tetracniorice  U 0.50

Tricntorpetnene  U 0.50

1,!,2.2-Tetraonloroetnane  U 0.50

U = Compound analyzed tor but not detected Approved:
Declan Cowley /
Organic Sectiot5 Manager



Sampled:
Received:

08/18/88.
08/20/88

Matrix: WATER

Client: EG&G

Sample ID: PADA1830F1

RFW Jcb #: 8808s041

HALCGENATED VOLATILE ORGANICS EPA 601

Extracted: NO Ext Fact: 1
Analyzed: 08/29/88 Dil Fact: 1
Contirmeo: NO Blank ID: 880829H

RFW Lab #: 002H Results Det Limit
kppb) Sample

Cdmocund ug/L ug/L

1,1.1-Trichtordethane 
Carbcn tetrachloride 
Tricnioroetnene 
1,1.2.2-Tetrachlorcetnane

U 0.50
U 0.50
U 0.50
U 0.50

Compound analyzed tor but nct detected Approved:

af3 Q
aje, Z7

Declan Cowley
Organic Sectic/anacer
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APPENDIX 13-5

PHASE 2 SAMPLE ANALYSIS REPORT
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Robinson Plaza 11. Suite 200
Pittsbure.n. Pennsylvania
15205-1017

412/788-9200

ICF TEC I-IN OL GY INCORPORATED

December 15, 1988

Mr. Jeffrey F. Ginsburg
Senior Engineer
Idaho National Engineering Laboratory
EG & G Idaho, Inc.
P.O. Box 1625
Idaho Falls, Idaho 83415

Dear Jeff:

Please find enclosed our report on results obtained from the analysis of soils
collected and tested for volatile organics, at the Idaho National Engineering
Laboratory (INEL). These soils were the sandy-clay material used as the
closure cap for a buried radiological waste storage area (Pad "A") at the
waste management facility. Testing of these materials was in support of the
EG & G Buried Waste Remediation Plan, and was conducted to investigate wheterh
or not the cap material is a hazardous waste. In addition the tests were
conducted to clarify discrepancies of positive volatile organic results
obtained from previous soil gas testing within and under the cap material.

ICF/SRW Associates would like to thank EG & G Idaho for considering and
contracting cur services in support of your work efforts at the INEL. if we
can be of further assistance, please do not hesitate to contact us. If there
are questions in regards to this report or you need other information, please
call me at (412) 788-9200 Ext. 275.

Sincerely,

ICF/SRW ASSOCIATES
A DIVISION OF ICF TECHNOLOGY INC.

Li.),ZAQ4AA N) 1A-z`Jw-0

John W. Harris
Chemist

JWH:mdb

Enclosure

a/3-5
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Subject:

Date:

Technical Memorandum

Volatile Organic Compound Screening Results for
Soil Samples (30753-000-00)

December 9, 1988

Soil samples were collected and tested for the presence of targeted volatile
organic compounds on November 21 & 22, 1988. Samples were collected from Pad
"A", which is an above ground radiological waste burial mound, at the Waste
Management facility of the Idaho Nationai Engineering Laboratory (INEL).
Testing of the soiis produced real-time quantitative measurements using an
ambient temperature gas chromatograph with photoionization detector.

Sampling locations and depths were predetermined by EG&G personnel.
Originally, twenty four sampling locations were designated for collection and
analysis. Four samples were to be grabbed from locations on the mound where
utility poles were to be installed, and the additional samples encompassed the
two proposed penetration areas (see Figure 1). The four samples were taken
from the proposed utility pole positions but only one was analyzed due to time
constraints and a switch in priority. Actual and Finai sampling locations are
shown in Figure 1. A total of twenty two samples were collected, including
ane background used to identify analytical interferences, and one trip blank.
Nineteen of these samples were analyzed.

PURPOSE

The purpose af this memo is to present the analytical findings of the targeted
volatile organic analyses, in order for EG&G personnel to evaluate possible
contaminated soils which may be excavated. Rationale and procedures analysis
are presented in the methodology accompanying this report, which were used in
order to accomplish the analytical task in the time frame allotted.

PROCEDUR

Three volatile organic compounds were analyzed for, onsite, using headspace
analysis. These compounds are trichloroethene, carbon tetrachloride, and
tetrachloroethene.

Surface soil was removed to a depth of six inches using a shovel. A stainless
spoon was used to remove soil which may have come in contact with this shovel
and soil was sampled with a stainless steel spatula and placed into pre-
weighed 40 ml vials containing organic free water (HPLC Grade).

RESULTS

Results of the analysis are as follows:

(2 ±5
Pai

/3 
gE 5



Standards Calibration File:

Compound Retention Time Ini. Vol. Response Conc.

Trichloroethene 121.9 25 ul 13.0 vs 910 ng/ul.
Carbon Tetrachloride 299.2 25 ul 15.2 vs 992.5 ng/ul.
Tetrachloroethene 825.1 25 ul 12.5 vs 1012.5 ng/ul.
where vs - visible response

Standards were created in the following manner:

1 ul of each "neat" chemical was introduced to a capped 40 ml VOA
vial which produces the above gaseous concentrations, when allowed
to evaporate, and using the formula:

c =dxax1,000 / v

where c a concentration in nanograms per microliter.
d = density of the neat standard in milligrams per microliter.
a = amount injected in microliters.
v - volume of VOA vial in milliliters.

As an example, if 1 ul of trichloroethene is injected into the 40 ml VOA vial
the concentration would be:

c - 1.456 x 1 ul x 1,000 - 36.4 ng/ul
40 ml

A visible chromatographic response was observable with a 25 ul injection.
This would be equal to 910 ng of trichloroethene. Half of this amount or 455
ng was set as the detection limit for this compound. However, sample analysis
was conducted using a 500u1 injection instead of 25u1 so our detectable
concentration would be:

455ng / 20 or 22.75ng

Chromatographic quantitation is reported as parts per million (ppm) at the
bottom of each analysis in the raw data, which is converted to nanograms of
constituent per gram of soil (ng/g) in the following manner:

if 1.861 is reported, this is equal to 1.861 ng/ul, so if 20 grams
of soil was extracted then using the formula at the back of the
analytical procedure we would have:

conc. in ng/g (1.861 nalml (20 ml) (500u1) 
20 g 25u1

a 37220 ng/g or 37.2 ppm

The background sample (A-09) showed concentrations of 28.8 ng/g and 14.4 ng/g
for trichloroethene and carbon tetrachloride respectively which would be
subtracted out of any reportable results.

ats-a
pag6



trichloroethene

carbon tetrachloride

tetrachloroethene

Results for Soil Samples Analyzed
for Target Volatile Organic Compounds

Waste Management Facility
1NEL

Testing Conducted for EG&G Idaho, Inc.
All results in ng/g

A-01 L.02 A-03 A-04 A-05 A-06 A0-7 

Not Not <650 Not <730 <760 <770
Analyzed Analyzed Analyzed

<600 <670 <700 <710

<670 <750 <770 <790



Results for Soil Samples Analyzed
for Target Volatile Organic Compounds

Waste Management Facility
INEL

Testing Conducted for EG&G Idaho, Inc.
A11 results in ng/g

A-04 A-09* A-10 A-11 A-12 A-13 A-14

trichloroethene <670 29000 <1000 <1400 <1200 <1300 <1100

carbon tetrachloride <610 14000 < 910 <1200 <1100 <1200 < 980

tetrachloroethene <680 <782 <1000 <1400 <1200 <1300 <1100

*Background sample (Analysis #6) had interfering peaks in the calibration windows
of trichloroethene and carbon tetrachloride which are evident in most analyses,
and are subtracted out of results.



Results for Soil Samples Analyzed
for Target Volatile Organic Compounds

Waste Management Facility
INEL

Testing Conducted for EG&G Idaho, Inc.
All results in ng/g

An15 A-16 A-17 A-14 A-I9 A-20 A-21

trichloroethene <1200 <1000 <1100 <860 <920 <1100 <970

t carbon tetrachloride <1100 < 930 < 970 <790 <840 <1000 <890

tetrachloroethene <1200 <1000 <880 <880 <930 <1100 <980



SAMPLE WEIGHTS

Sample 0 Initial Wt. Final Wt. Wt. of Soil Comments

A-01 52.62 78.70 26.08 Not Analyzed
A-02 52.34 84.15 31.81 Not Analyzed
A-03 51.80 82.25 30.45
A-04 52.02 78.16 26.14 Not Analyzed
A-05 51.91 79.04 27.13
A-06 51.59 77.83 26.24
A-07 51.51 77.78 26.27
A-08 51.85 81.70 29.85
A-09 51.39 77.28 25.89 Background
A-10 51.31 71.23 19.92
A-11 51.29 65.96 14.67
A-12 51.76 69.25 17.49
A-13 51.63 67.16 15.53
A-14 52.11 70.71 18.60
A-15 51.22 68.38 17.16
A-16 51.66 71.49 19.83
A-17 51.82 70.51 18.69
A-18 51.38 74.50 23.12
A-19 52.24 73.91 21.67
A-20 51.65 69.55 17.90
A-21 51.65 72.21 20.56
A-22 52.20 52.20 0.00 Trip Blank -

HPLC Grade H20

All wts. are in grams

al3-5
poigts



SOIL/SEDIMENT SAMPLE SCREENING
FOR PURGEABLE ORGANICS

I. INTRODUCTICN

This procedure is used to screen soil and sediment samples for volatile
organic contaminants. Sample screening can occur within a mobile
laboratory located on or near the investigation site, or in a close
proximity laboratory. Accurate, valid sampling techniques must be
maintained to assure sample intecrity. These data may be used to
influence and support both Central Laboratory Program sample selection
decisions and site investigative decisions such as drilling depths and
locations for use in horizontal and vertical delineation of
contamination.

II. METHOD

Soils and sediments are screened for the presence of volatile organics by
headspace analysis using gas chrcmatography with photoionization
detection.

III. PROCEDURE

A. Sampling and Preservation:

1. 20 ml. of organic-free water is added to a clean 40 ml. VOA
vial, which is then capped with a septum top and weighed to the
nearest 0.1 gram. This can be done using a "triple beam" style
or electronic balance.

2. This is recorded as the tarred weight (see sampie calculations
sheet).

3. During sampling, introduce enough soil/sediment to
approximately occupy an additional 10 ml. volume of the VOA
vial leaving approximately 10 ml. volume of headspace. Recap
and weigh the vial and record the weight.

4. Refrigerate sample vial at 4 degrees C.

B. Standards Preparation:

Aqueous standards are prepared as outiined in EPA Method 601
(attached). Working standards are placed into known volumetrics and
allowed to equilibrate between liquid and gaseous headspace.

C. Screening:

1. The analytical instrumentation must first be proven to be
reliable and data reproducible. This is accomplished by
developing three standard levels covering the expected sample
concentration range and analyzing each level separately to



produce a calibration curve. Method blanks and background
samples are analyzed to determine internal and matrix
interference.

2. Instrument calibration is created by analyzing one or more of
the standard levels and storing a response factor calculated
from targeted analyte responses in an instrument file. Sample
responses are then compared to standard runs giving
concentrations for each compound of interest.

3. Prior to analysis, field samples are brought to ambient
temperature from cold storage and hand-shake vigorously for one
minute, after which they are placed into a 90°C water bath or
oven for 1 hour.

4. Next an aliquot of varying volume, dependent on expected
concentration, of headspace above the solid/aqueous substrata
is obtained with a syringe and injected onto the analytical
column (do not inject water). If concentrations are unknown or
expected to be high, injection aliquots should be kept small or
the instrument sensitivity decreased and the instrument
recalibrated.

IV. QUALITY ASSURANCE/QUALITY CONTROL 

Performance samples from external scurces (EPA) can be run to verify that
established analytical quality control is sufficient toward supporting
data requirements with procedures being used. Audits can be initiated by
client, in-house, or third party officials for these evaluations.

Quality control for this method is performed in the following manner:

1. Samples are handled in daily sets (sample set).

2. A standard is run at the beginning of each sample set, followed by a
method blank. Method blanks should also be analyzed after
occurrence of a highly contaminated sample analysis.

3. A positive sample is split and run as a laboratory duplicate, which
can be spiked with the target compounds at known concentrations to
monitor sample matrix effects and to determine percent recovery.

4. Quality control samples obtainable from EPA EMSL can be run to check
in-house standards.

5. Duplicate samples and field blanks should be obtained and analyzed,
one for every 20 samples analyzed, to assess sampling accuracy and
to check for crossover contamination from sample to sample.

0 /3-5
page la



V. SITE SPECIFIC CRITERIA

ICF/SRW Associates personnel will analyz: soil/sediment sampies obtained
from a sandy-clay cap covering a radiologicai waste storage area to
assess the possible existence of volatile organic contaminants. This
area is located on the U.S. Atomic Energy Commission Reservation, Idaho
Falls facility, and is managed by EG&G personnel whose offices are
located in Idaho Falls, Idaho, approximately 50 miles east of the
facility. The instrumentation to be used to analyze the samples wili be
a Photovac series 10 S50 gas chromatograph which includes a built-in
integrator for data generation. This unit is a ambient temperature
chromatograph and will use either zero grade air or ultra pure nitrogen
as a carrier gas. The lab will be established in an onsite building with
heat and electricity available for steady environmental conditions.

There have been previous surveys conducted which have been contradictory
as to the presence of organic constituents in the cap materials. Four
organic compounds have supposedly been detected. These compounds are
tetrachloroethene, 1,1,2,2-tetrachloroethane, trichloroethene and carbon
tetrachloride, with the latter two compounds being most prevalent. The
possible existence of these compounds would also be low level (ppb).

at3-5
ca.910



Calculation for the Concentration
of Volatile Organics Within

Soil/Sediment Samples

(MlbndspAce sample ini.) 
conc. in ng/g inci/m1 of Analvte)*(ml H20 extrActl (u1 headsDace std. in. ) 

grams of soil extracted

• This is concentration of analyte derived from chromatographic analysis
based upon standardization using gaseous standards prepared in-house.

OA -5
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PHASE 3 SAMPLE ANALYSIS REPORT
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INTEROFFICE CORRESPONDENCE

Date: December 30, 1988

To: C. A. Bloom

From: L. D. Koeppen

subject RADIATION MEASUREMENTS LABORATORY (RML) GAMMA-RAY ANALYSIS OF
SOIL SAMPLES FROM RWMC - LDK-70-88

The RML counted/analyzed two soil samples from the ROC by gamma-ray
spectrometry. The "North Pad" sample was counted in a 500 cm' squat jar
and the "South Pad" sample was counted in a petri-dish geometry due to its small
mass. Each sample was counted sixteen hours. The 500 cm' sample was
rotated on a turntable in front of the detector during the sixteen-hour
counting duration to help negate the effects of possible inhomogeneity.

The activity determined on each sample is shown on the attached table (Table
1). Results are background corrected (detector system background only) and also
decay corrected to the sample collection dates. The natural "°K and
radon/thoron activity levels are nct reported, but were typical of soil
background levels. - The Ii7Cs background soil activity varies considerably
depending on sample location. Offsite surface soil (0 - 5 cn depth)
measurements by the Radiological and Environmental Sciences Laboratory (RESL)
from 1970-1986 show I'7Cs to be approximately 0.8 pci/gram and 24IAm
to be approximately 0.004 pci/gram. This background activity information for
137Cs and 2'sAm was obtained from DOE/ID-12082(86) report "1986
Environmental Monitoring Program Report for the Idaho National Engineering
Laboratory Site".

It is recommended that 241Am activity results from Claude Sill be used for
any formal reporting of 241Am, as Claude Sill can better quantify the
24 Am with alpha spectrometry.

. .
Table 1 includS the activity with total uncertainty. The total uncertainty
includes the statistical uncertainty and the estimates of the uncertainty in the
sample geometry (10%) and in the detector efficiency (5%). These uncertainties
have been propagated in quadrature and are expressed as one estimated standard
deviation.

Attachment:
As Stated

jd

cc: R. J. Gehrke
C. L. Rowsell
Central Files
L. D. Koeppen File

"Providing research and development services to the governmene'

a/3-(0
Page2>



Collection
Date

Soil
Samole T.D.

Tabie 1

RWMC Soil Sample Activity

Sample Weight
RML I.D. (Grams)

Radionuclide
(Gamma) 

Activity
(oCi/cram)

12/20/88 South Crane Pad SC122288221 12.6 Natural Only Note 1

12/21/83 North Pad - A A2122388023 5E8.2 — Cs

NOTE: Typical —K natural soil background = 17 pCi/gram.
Typical radcn/thoron daughter natural soil background
= 1.5 pCi/gram.

2) 137Cs surface soil background = 0.8 pCi/gram
(reference in letter).

241Am surface soil background = 0.004 pCi/gram
(reference in letter).

paCt 3

(5.6+1.6)E-02
(4.0+0.6)E-01



, _,„7._,
n ,,i- .t Ace.,

re 4,-.3%,,-*...i on= Idaho Itfr4-2•"—j- -,4-4-'1 b
ACL-- ->b-Pat 4.

  P,A1-,̀74: 4:-j°" 
INTEROFFICE CORRESPONDENCE

Date: January 6, 1989

To: C. A. Bloom

From: C. Casey Co-Lcz,v--.

Subject: RADIATION MEASUREMENTS LABORATORY (RML) GAMMA-RAY ANALYSIS OF
RWMC SOIL SAMPLE - CC-01-89

The RML counted/analyzed a soil sample from the RWMC by gamma-ray
spectrometry. The sample was counted in a 500 cm' squat jar which
rotated on a turntable in front of the detector during the 16-hour
counting duration to help negate the effects of possible inhomogeneity.

The activity found in the sample is shown below. Results are corrected
for detector background and decay corrected to the sample collecticn
date. The natural 40K and radon/thoron activity levels are not
reported, but are typical of soil background levels. 137Cs is the
only non-naturally occurring radionuclide detected. Measurements made by
the Radiological and Environmental Sciences Laboratory (RESL) reported in
DOE/ID-12082 (86), "1986 Environmental Monitoring Program Report for the
Idaho National Engineering Laboratory Site," show 137Cs background
soil activity to be approximately 0.8 pCi/gram.

The total uncertainty reported below includes statistical uncertainty and
the estimates of the uncertainty in the sample geometry (10%) and in the
detector efficiency (5%). These uncertainties have been propagated in
quadrature and are expressed as one estimated standard deviation.

Collection Sample Sample Weight Activity
Date I.D.  RML I.D. (arams)  Radionuclide (oCi/o) 

12/22/88 PAD A Soil A6010489021 418.0 141Cs (5.5+1.4)E-02

jd

cc: R. J. Gehrke
L. D. Koeppen
C. L. Rowsell
C. Casey

"Providing research and development services to the government"
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AIR SAMPLE RESULTS





EG&G Idaho, EnvirCrriental Chemistry, RCA

EG&G Idaho, lnc.

Environmental Chemistry

P.O. Sox 1625, MS 4123

ldaho Falls, ID 83415

This report of analysis (ROA) presents the analytical results for the analyses you redueszed. Sample

sampling information, and laboratory analysis information are listed in a coturn for each sample. AnalytEest rcsults

are ‘Isted by analytical parameter below the sample identification information. Acronyms and abbrewiacfonh used are

defined at the end of the report. A letter and/or lAff-r nutter flag immediately to the right of a oarannter., method,

POl and units, result, or any other entry indicates an amplifying comment also provided at the end of the' ieport.

Prepared for:

Met Garcia

Waste Management

EG&G Idaho, Inc.

P.O. Box 1625, MS 9206

Idaho Falls, ID B3415

REPCRT CF ANALYSIS

a/3-7
Pa9 t

Report Identifies: , m:

gCA Ntrit.H 49

Date: 01/24/89

Chargc h 3x2RuP110

Page: 1



EG&G Idaho, Environmental Chemistry, RCA

Page 2

Parameter

Volatile Crganic Compounas

Acetone

2-9utanone

Carbon tetrachloride

p- Dioxane

Methylene cnloride

Tetrachloroethene

Trichloroethere

Trichlorofluoromethane

Others-Comment A1

Sampling Site:

Sample Type:

Custcmer Samote ID:

Sampling Date:

Sampling Time:

Date Received:

Lab Sample IC:

Cate Extracted:

Cate Analyzed:

Comments:

Method PCL and Units

EPA 624 M2

EPA 62= M2

EPA 624 M2

0cTrent 41

2.0 mg/m3

0.33 ppm

2.0 mg/m3

0.67 ppm

1.0 mg/n3

0.16 ppm

Method Slk

01/16/89

01/16/89

Lae 9tank

Result

PAD A PAD A

25-n1 Air 25-m1 Air

RWMC 2CC RUMC ICC

Unknown Unknown

Unknown Unknown

01/09/89 01/09/89

941400.30 941=0029

01/16/89 01/16/89

01/16/89 01/16/89

Field Blank

Result Result

5.4 mg/T3 3.4 mg/T.3 9 SPOL

3.5 ppn 1.4 pcm 3 BPCL

8.3 T0/17.3 5.3 .119/.T3 9 3POL

2.8 ppn 1.9 ppm 9 SPOL

6PCL BPCL 4.1 mg/m3

SPOL 9PCL 0.64 ppm

EPA 624 M2 2.0-4.0 mg/m3 11 3.3 mg/m3 J,T1 BPOL T1

0.5-1.0 ppm T1 0.90 ppm J,T1 SPOL T1

SM. 11

SPOL. T1

EPA 624 42 1.0 mg/M3 6.2 mg/m3 6.5 mg/m3 3 6.2 mg/m3

0.23 ;cm 1.8 coin 1.8 ppm B 1.8 ppm 3

EPA 624 M2 1.0 n9/713 SPCL SPOL 22.1 mg/mg

0.14 pan ap.CL 3PCL 3.2 ppm

EPA 624 M2 1.0 mg/m3 BPCL BPOL 9.3 ng/m3

0.18 ppm BPCL SPOL 1.8 ppm

EPA 624 M2 1.0 mg/m3 BPCL 6.0 mg/m3 5.3 mg/md

0.17 pcm BPOL 1.0 PPm 0.92 ppm

EPA 624 M2 See Table 1 BPCL BOOL BPOL

at3-7
paCt3
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Legend:

3PCIL = Below practical quantitation level. See PCL definition for further explanation of practical quantitation level.

Pal =

Comments:

A1

3

Practical quantitaticn level. This is the lowest concentration reliably measurable (i.e., 33% maximum

uncertainty in precision and accuracy at the one standard deviation confidence level) for normal samples

during routine laboratory operations.

Target volatile organic compounds ard their practical quantitation levels (=CLs) are provided in table 1.

The instrument was calibrated to quantitatively measure these compounds, therefore compounds reported as

below PCL (Val.) are unlikely to have been oresent above their PCLS.

The presence of this compound in the associated laboratory method btank indicates the analyte fcund in the

sample may be partially or completely a resutt of laboratory contamination.

Indicates estimated vaiue. The concentration is below the PCL, but the compound waS detected in the sample.

M2 A modification of EPA Method 624 was used sirce the method is designed for water samples. The POLs

listed apply to a volume of 25 mL. The resutts are reported in units of mg/n3 and ppm. The ppm unit is

on a volume compound per volume air basis ard is determined by multiplying the weight of compound per

volume of air concentration by 24.0 L (volLme of 1.0 mole of gas at normal local temperature and pressure)

and dividing by the compound's molecular weight (g/mole). Variations in temperature or pressure could

irtroduce up to 25X uncertainty in the vatues reported in ppm units.

T1 Tentatively identified compounds. These volatile organic compounds are not target compounds, and

consequently the instrunent is roc calibrated to quantitatively measure their abundances. The estimated

practical quantitaticn levet for these compounds is 10 to 20 ug/L for water samples and 10 to 20 ug/kg

for solid samples.

f
Joseph T. Bennett, Ph.D.

Cuality Assurance Coordinator

/
rtie iC hst fitcp, c.

Richard J. Munphy

Organic TechNical Leader

a/3-7
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EG&G Idaho, Inc.

Environmental Chemistry Unit

Table 1. Method sensitivities for volatile organic compounds by purge

and trap GC/MS analysis

25.0 at Air Samples

Cornoound

Practical Cuantitation Level'

(mg/m3) (P211)

Acetone 2.0 0.33

Benzene 1.0 0.31

Bromodichloromethane 1.0 0.15

Bromoform 1.0 0.094

Bromomethane 2.0 0.51

2-3utanone 2.0 0.67

Carbon oisulfide 1.0 0.32

Carbon tetrachloride 1.0 0.16

Chlorobentene 1.0 0.21

Chloroethene 2.0 0.74

Chloroform 1.0 0.20

Chloromethane 2.0 1.0

Dibromochioromethane 1.0 0.11

1,1-Dichloroethane 1.0 0.24

1,2-Oichloroethane 1.0 0.24

1,1-01chloroethene 1.0 0.24

1,2-Oichloroethene (total)  1.0 0.24

1,2-Oichloroorcoane 1.0 0.19

cis-1,3-Oichloroprone 1.0 0.22

trans-1,3-Oichlorocrooene 1 .0 0.22

Ethylbentene 1.0 0.22

2-Hexanone 2.0 0.48

Methylene Chloride 1.0 0.28

4-Methyl-2-pentanore 2.0 0.48

Styrene 1.0 0.23

1,1,2,2-Tetrachlercethane 1.0 0.14

Tetrachloroethere 1.0 0.14

Toluene 1.0 0.26

1,1,1-itidhi6roithane 1.0 0.18

1,1,2-TrichlorPethane 1.0 0.18

Trichloroethene I.o 0.18
Vinyl acetate 2.0 0.56

Vinyl chloride 2.0 0.77

Xylenes (total) 1.0 0.077

Practical quantitaticn level is the lowest concentration reliably

measurable (i.e., 33% TAXiMUM uncertainty in preciaion and accuracy

at the, one standard deviation ccnfidence tevet) foe normal samples
during routine laboratory operations.

a/3-7
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