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HHRA No. 39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

This exposure period lasts for 5 years. At the recommendation of the USEPA, we are
using a value of 5800 cm? for the dermal exposure. This approximates the 95
percentile for the exposure of 25 percent of the body surface area.

(5) Adult Resident. These receptors spend each day at the site (7 days/week for
50 weeks, RME). This exposure period lasts for 30 years. At the recommendation of

the USEPA, we are using a value of 5800 cm? for the dermal exposure. This

approximates the 95" percentile for the exposure of 25 percent of the body surface

area.

Table C-22. Exposure Parameters

Dermal **5800 squared | **5800 cm? **5800 cm? **5800 cm? **5800 cm
Contact centimeters
Rate* {cm?)
Dermal 250 days per 250 days/year | 250 daysfyear | 14 daysiyear 350 dayslyear
Exposure year
Frequency* | (days/year)
Ingestion 50 mg/day 480 mg/day 480 mg/day 480 mg/day 50 mg/day
Rate™
inhalation | 20 cubic 20 m*/day 20 m*/day 20 m’/day 20 m*/day
Rate* meters per day
(m%/day)
Exposure* 250 days 125 days 190 days 350 days 350 days
Duration® 25 years 25 years 1 year 5 years 30 years
Body 70 kilograms 70 kg 70 kg 70 kg 70 kg
Weight* {kg)
Lifetime™ 25550 days 25550 days 25550 days 25550 days 25550 days
Adherence |0.043 0.27 mg/em® 0.24 mglem® | 0.24 mg/cm® | 0.20 mg/em?
factor® milligrams per | based on utility | based on based on based on
squared workers hands | construction construction gardener
centimeters workers hands | workers hands | hands
(mglem?)
based on
greenhouse
workers hands
Notes:

“USEPA Exposure Factors Handbook (USEPA, 1997).
** This represents 25 percent of the total body skin surface area.

*** Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites
(USEPA, 1990) (see http//mww epa.dovisupe und/ialih/conmedia/soilfindex. htm)
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HHRA No. 38-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

g. Incidental Ingestion of Soil.

(1) The equation for intake is as follows;

Intake (mg/kg-day) = CS x IR x CF x Fi x EF x ED

BW x AT
Where;
Cs = Chemical Concentration in Soil (mg/kg soil)
IR = Ingestion Rate (mg soil/dayg
CF = Conversion Factor (1 kg/10° mg)
Fl = Fraction Ingested from Contaminated Source (unitless)(1)
EF = Exposure Frequency (days/years)
ED = Exposure Duration (years)
BwW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)

(2) Table C-23 shows the resulis of these calculations for the ingestion intake for
the Phase | sampling. Table C-24 shows the results of these calculations for the
ingestion intake for the Phase |l sampling. Table C-25 shows the results of these
calculations for the ingestion intake for the Phase {IB sampling.

h. Dermal Contact With Soils.

(1) The same receptors considered to have the potential to ingest soil may also
dermaily contact the same soils. The equation for the absorbed dose from dermal
exposure is as follows based on USEPA guidance (USEPA, 2004a).

Intake {(mg/kg/day) = CS x EF x ED x SA x AF x ABS

BWx AT
Where:
CS = Chemical concentration in soil (ng/kg)
SA =  Exposed skin surface area (cm*)
AF =  Adherence Factor (mg/cm?)
ABS = Skin Absorption coefficient (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Bodyweight (kg)
AT = Averaging Time (days)

C-53

(i/ & o D



HHRA No. 39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

(2) Table C-26 shows the results of the calculations for dermal absorbed dose for
Phase | data. Table C-27 shows the results of the calculations for dermal absorbed
dose for Phase |i data. Table C-28 shows the results of the calculations for dermal
absorbed dose for Phase liB data.

(3) Dermal exposure involves several unique exposure factors briefly discussed
here. Specifically, the dermal exposure calculation considers the amount of exposed
skin, the amount of soil which adheres to the skin, and the degree to which a chemical
may be absorbed through the skin. The surface area of exposed skin depends on the
size of an individual, clothing worn, and the specific parts of the body which may directly
contact the medium of concern (for example, soil).
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HHRA No. 39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

Table C-23. Chemical Intakes for Ingestion Route by Receptor for Phase | Data
(all values are in mg/kg-day)

:lngegtuph’-; : AT NA NA NA NA
i ol Epcimgkg)
. Nephthalene'. | os4309 51E-07 | 7.3E-09 | 51E-07 | 5.1E-09 | 7.1E-08 | 1.8E-07
Tetrachloroethene | "4 30109 1.26-06_| 1.85-08 | 1.2F-06 | 1.2E-08 | 1.7E-07 | 44E-07
GUHAADDD T g77080. 7.3£-07 | 1.08-08 | 7.36-07 | 7.3E-08 | 10607 | 266-07
' 1 ooez00 2.5E-07 | 3.8E-09 | 2.5E-07 | 2.6E-00 | 3.5£-08 | 8.8E-08
: T oaaseT. 4.2E-07 | 6.0E-09 | 4.2E-07 | 42E-09 | 5.9E-08 | 15E-07
U delarBHG il gisess 4.8E-07 | 6.9E-09 | 4,8E-07 | 4.8E-09 | 6.8E-08 | 1.7E-07
-igamma-BHC: - s
7 lindane) ] 12.97604. 1.26-05 | 1.76-07 | 1.2E-05 | 1.2E-07 | 1.7E-06 | 4.4E-06
Table C-24. Chemical Intakes for Ingestion Route by Receptor for Phase ll Data

(all values are in mg/kg-day)

Non-carc Carc E:Pc Carc r::;]c Care r:;); Carc I‘;I:rnc Carc

2.9E-07 1.0E-07 | f4E-08 | 4.9E-07 | 2.1E-06 | 3.0E-08 | 1.9E-06 | 1.4E-07 | 4.0E-07 | 1.7E-07
2.9-07 1.0E-07 | 1.4E-06 | 49E-07 | 2.1E-06 | 3.0E-08 | 1.9E-06 | 1.4E-07 | 4.0E-07 | 1.7E-07
5.0E-06 1.8E-06 | 2.4E-05 ; 8.6E-05 ; 3.7E-05 | 5.2BE-G7 | 3.4E-05 | 2.4E-06 | 7.0E-06 | 3.0E-06
2.4E-08 85FE-09 | 11F-07 | 4.1&-08 | 1.7E-07 § 2.5E-09 | 1.6E-07 | 1.1E-08 | 3.3E-08 | 1.4E-08
2.5E-08 8.9E-09 | 1.2E-07 | 4.3E-08 | 1.8E-07 | 2.6E-09 | 1.76-07 | 1.2E-08 | 3.5E-08 | 1.5E-08
2.8E-08 1.0E-08 | 1.4E-07 | 49E-08 | 21E-07 | 3.0E-09 | 1.9E-07 | 1.4E-08 | 4.0E-08 | 1.7E-08
7.7E-07 2.7E-07 | 3.7E-06 | 1.3E-06 | 56E-06 | 8.CE-08 | 5.2E-06 | 3.7E-07 | 1.1£-06 | 4.6E-07
1.7E-06 6.1E-07 | B.2E-B5 | 2.9E-06 | 1.3E-05 | 1.8E-07 | 1.2E-05 | B.2E-07 | 2.45-06 | 1.0E-06
7.0£-09 2.5E-09 | 3.4E-08 | 1.2E-08 | 51E-08 | 7.3E-10 | 4.7E-08 | 3.4E-09 | 9.8E-09 | 4.2E-09
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HHRA No. 39-DA-0ESM-11, Camp Cairoll, Teagu, South Korea, 15 Jun through 16 Aug 11

: S NA NA " —
EPC(mg/kg) -
_ raEor 6.7E-13 | 24E-13 | 6.76-13 | 06E-15 | 04E14 | 6.7E-15
e e 2.6E-06 | 9.3E-07 | 26E-06 ; 3.7E-08 | 3.6E-07 | 2.6E-08
| aphe-BHC 0.0254. 24£-08 | 8.6E-09 | 2.48-08 | 3.4E-10 | 3.46-08 | 24E10
aeleBrC | ooser woron | 19000 | soeo Tooao ] eor oo e
. Diedrin 1) " 00195 1.8E-08 | 6.56-09 | 1.8E-08 | 26E-10 | 2.56-00 | 1.8E-10
TgmmaBAC |
—-(indane) - ] o 0487 46E-07 | 1.66-07 | 4.6E-07 | 6.5E-09 | 6.45-08 | 4.6E-09

Table C-25. Chemical Intakes for Ingestion Route by Receptor for the Phase 1IB Data
(all values are in mg/kg-day)

Non- Carc Non- Carc

n- Can
Non-carc G carc carc carc

1.8E-04 | 1.3E-05 | 3.8E-05 | 1.6E-05

Ingestion. 1 Na NA NA NA
o e L EPGmgkg)
"'-:'_5:.:4{45QD.D‘ "” 0.740 7.08-07 | 2,5E-07 | 7.06-07 | 9.9E-09 | 9.7E-08 | 7.08-00
o A4ADDT 308 2.9E-06 | 1.0E-06 | 2.06-06 | 4.1E-08 | 41E-07 | 29E-08
076 1.0E-05 | 3.6E-06 | 1,0E-05 | 14E-07 | 1.4E-06 | 1.0E-06

Table C-26. Chemical intake Results for the Dermal Route by Receptor for Phase | Data

EPC{mgkg)"
S Dermal s | NA NA NA NA
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HHRA No. 39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

22607 | 27E-09 | 1.96.07 | 3.8E-00 | 5.4E-08 | 7.7E-08

1.96-07 | 24E-00 | 1.7E-07 | 3.4E-00 | 4.86.08 | 6.8E-08

2.4E-07 | 3.0E.00 | 2.1E-07 | 42E-00 | 5.9E.08 | 8.5E-08

24508 | 3.1E-10 | 2.1E-08 | 4.3E-10 | 6.05-09 | 8.6E-09

044587 14E-07 | 1709 | 1.26-07 | 2.4E-09 | 34E-08 | 4.9E-08

Sl ost5s 1.66-07 | 2.0E-09 | 1.4E-07 | 28209 | 3.95-08 | 5.6E-08
crgammaBHC T[T T

findane): - - 12.97604 1.6E-06 | 2.0E-08 | 1.4E-06 | 28508 | 4.0E-07 | 5.7E-07

Table C-27. Chemical Intake Results for the Dermal Route by Receptor for Phase |l Data

Nen-carc

7.8E-09

2.8E-09

6.9E-09

9.9E-11

1.9E-09

1.4E-10

" dela-BH

aefta-BHC 34E-09 | 1.26-09 | 3.0E-09 | 4.3E-11 | 84E-10 | 6.0E-11
o Dieldrin 0.0193 5.9E-09 | 2.1E-09 | 5.3E-09 | 7.56-11 [ 1.5E-09 | 1.1E-10
<rgammaBHGC o o
“ (lindane) i o N0.487. 6.0E-08 | 2.7E-08 | 5.3E-08 | 7.6E-10 | 1.56-08 | 1.1E-09
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Tabie C-28. Chemical Intake Results for the Dermal Route by Receptor for Phase {IB Data

| EPCimgikg) |
i : d::%éo : 8.1E-08 | 2.0E-07 | 2.9E-09 | 5.6E-08 | 4.0E-00
LL44WDDT 308 2.8E-07 | 1.0E-07 | 25607 | 3.6E-09 | 7.0E-08 | 5.0E-09
CUTiArsenic | gt 3.3E-06_| 1.2E-06 | 8.8E-07 | 1.36-08 | 2.56-07 | 1.8F-08

(4) Certain chemicals may be readily absorbed through the skin while others
penetrate much more slowly or not at ail. In the case of soil, some chemicals may be
strongly bound to the matrix which reduces their ability to absorb through the skin.
Chemical-specific absorption factors from the USEPA were used in this assessment.

(5) The reader should note that in the USEPA guidance document Dermal
Exposure Assessment: Principles and Applications, the USEPA cautions that “dermal
exposure is the least well understood of the major exposure routes (USEPA, 2004a).
Very little chemical-specific data are available, especially for soils, and the predictive
techniques have not been well validated.” The USEPA further states that dermal
exposure/risk estimates have considerable uncertainty, and in some cases they may be

overly conservative.

i. Inhalation of Soil Particles.

(1) The same receptors considered having the potential to ingest soil and touch
soil may also breathe the soil particles that are suspended in the air. The equation for
the exposure from the inhalation of fugitive dust is as follows based on USEPA
guidance (USEPA, 1989).
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Intake (mgrkg-day) = CS x IR x EF x ED

PEF x BWx AT
Where:
Cs = Chemical Concentratlon in Soil (mg/kg soil)
IR = Inhalation Rate (m®)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
PEF = Particulate Emission Factor (1.316E9 m*kg (USEPA default))
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)

(2) Tables C-29, C-30, and C-31 show the results of the calculations for intake
from inhalation of soil particles for Phase |, Il, and iIB data, respectively.

Table C-29. Chemical Intake Results for the Inhalation of Soil Particles by Receptor
for Phase | Data

e EPC{mg/kg}...
mhaiauon ST NA NA NA NA
Naphtha%ene e
A0, 54222 1.0E-07 | 1.56E-09 | 1.0E-07 | 21E-09 | 2.9E-08 | 3.7E-08
Tetrachloroethene DT
""" -‘31-'30'199.' 5.2E-06 | 7.5E-08 | 5.2E-06 | 1.1E-07 | 1.5E-06 | 1.9E-06

----- - 5'-'1".'3.-30772825‘ 7.66-12 | 11613 | 78612 | 15613 | 2.16412 | 27812

"'44 DO :':';"."-.:5026209 : 26E-12 | 3.7E-14 | 26812 | 51E-14 | 7.26-43 | 9.2E-13
S, 44587:5 4.4E-12 | B.3E-14 | 4.4E-12 | B.8E-14 | 1.2E-12 | 16E-12
-0.5155‘3‘ 5.1E-12 | 7.2E-14 | 51E-12 | 1.0E-13 | 1.4E-12 | 1.86-12
42, 97504‘-5 1.3E-10 | 1.8E-12 [ 1.3E-10 | 26512 | 36E-41 | 4.6E-11
C-59

rs



HHRA No. 39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

Tabfe C-30. Chemical Intake Results for the Inhalation of Soil Particles by Receptor
for Phase Il Data

2.9B-11 1.0E-11 1.4E-11 | 6.2B12 1 1.2E-11 | 31E-13 | 4 0E11 | 2.9E-12 | 1.2E-10 5.2E-114
2.8E-11 1.0E-11 14E11 | §2E12 | 22E-11 | 34E13 | 40811 | 2.86-12 | 1.2E-10 | 5.2E-11
5.0E-10 1.8E-10 [ 2.58-10 | 9.0E-11 | 3.8E-10 | 55E12 | 7 1E-10 50E-11 | 2.1E-08 | 9.2E-10
2.4E-12 8.5E-13 | 1.2E-12 | 4.3E-13 | 1.8E-12 | 26E-14 | 312 | 24E-13 | 1.0E-11 4 3E-12
2.5E-12 8.9E-13 | 1.2E-12 | 44E-13 | 19E12 | 2.7E-14 | 35p.12 2.5E-13 | 1.1E-11 | 4.5E-12
2.9E-12 1.0E-12 [ 1.4E-12 | 51E-13 | 22E-12 | 3.4E-14 | 4012 2.9E-13 | 1.2E-11 | 5.2E-12
7.7E-14 2.8E-11 | 3.9E-11 | 1.4E-11 | 59511 | B4E-13 116-10 | 7.76-12 | 33810 | 1.4E-10
7.1E-05 2.6E-05 | 3.5E-05 | 1.3E-05 | 54E-05 | 7.7E-07 | 9005 | 7.16-06 | 3.0E-04 1.3E-04
7.0E-13 25813 | 3.5B-13 | 1.3E-13 ; 5.4E-13 | 7.7E-15 | g 9E-13 7.0E-14 | 3.0E-12 | 1.3E-12
NA NA NA NA
7.0E-18 | 2.6E-18 | 7.0E-18 | 1.0E-19 | 2.0E-18 | 1.4E-19
3 2.7E-11 | 97E-12 | 27611 | 3.9E-13 | 7.6E-12 | 54E-13
'_ 2.5E-13 | 8.9E-14 | 2.5E-13 | 3.6E-15 | 7.0E-14 | 5.0E-15
X 67 3.6E-13 | 1.3E-13 | 36E-13 | 52E-15 | 1.0E-13 | 7.2E-15
| 1.9B-13 | 6.8E-14 | 1.9E-13 | 27E-15 | 53E-14 | 3.86-15
Tgamma-BHC, T
“ii{iindane) - 0.487 4.8E-12 | 1.76-12 | 48E-12 | 6.8E-14 | 1.3E-12 | 9.65-14
C-60
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HHRA No. 39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

Table C-31. Chemical Intake Results for the Inhalation of Soil Particies by Receptor

for Phase iIB Data

b S

' Non-

Carc

Non-care Carc carc carc
4.9E-10 | 2,1E-09 | 3.0E-11 | 3.8E-08 | 2.7E-10 | 1.2E-08 | 4.9E-09
~Inhalation’ Sl NA NA NA NA
) EPC(mghkg)
S o7y 7.3E:12 | 2.6E-12 | 7.3E-12 | 1.0E-13 | 2.0E-12 | 1.6E-13
S 308 3.0E-11 | 1.1E-11 | 3.0E-11 | 43813 | s.58-12 | 6.0E13
076 F1E-10 § 3.86-11 | 1.1E-10 | 1.5E-12 | 3.0E-11 | 2.1E-12

j- Incidental Ingestion of Groundwater.

(1) While drinking water is supplied through a municipal source, some receptors
(i.e., construction workers or utility workers) can be directly exposed to groundwater as
a result of their work. Therefore, incidental ingestion of groundwater should be
considered.

(2) The equation for the intake from this exposure is as follows (USEPA, 1989).

Where:

cw =

IR

EF =

ED

BW =
AT =

intake (mg/kg-day) = CW x IR x EF x ED
BW x AT

Chemical Concentration in Water (mg/liter)

Ingestion Rate (liters/day)
Exposure Frequency (days/year)
Exposure Duration (years)
Bodyweight (kg)

Averaging time (days)
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(3) Table C-32 shows the results of the calculations for intake from incidental
ingestion of groundwater for Phase | data. Table C-33 shows the results of the
calculations for intake from incidental ingestion of groundwater for Phase !l data.
Table C-34 shows the resuits of the calculations for intake from incidental ingestion of
groundwater for Phase |iB data.

Table C-32. Chemical Intake Resuits for the Incidental Ingestion of Groundwater
by Receptor for Phase | Data

EPC(mgh)
0,0000698 14E-08 | 2.0E-10 | 1.4E-08 | 27610 | 3.8E-09 | 4.98-09
SR 0002726 53£-07 | 7.6E-09 | 53E-07 | 1.1E-08 | 1.5E-07 | 1.9E-07
©i1 delta-BHC: .~ 0.0009: 5.7E-08 | 81E-10 | 57E-08 | 1.1E-09 | 1.6E-08 | 2.0E-08
“Tefrachlorpethens ] i meies
e 0057295711 1.1E-05 | 1.6E-07 | 1.1E-05 | 2.26-07 | 3.1E-08 | 4.0E-06
.- Naphthalene - | 6 000174949 3.4E-08 | 4.9E-10 | 3.4E-08 | 6.9E-10 | 9.6E.00 | 1.26.08
Table C-33. Chemical Intake Results for the Incidental Ingestion of Groundwater

By Receptor for Phase Il Data

J61/

- 1.60E-03 3.1E:07 | 1.1E-07 | 3.1E-07 { 4.56-09 | 8.8E-08 | 63E-09

T 2.91E-03" 5.7E-07 | 20E-07 | 57607 | B.1E-09 | 1.6E-07 | 1.1E-08

L 8,35E-02 1.6£-05 | 5.8E-06 | 1.6E-05 | 2.3F-07 | 46F-08 | 33E-07
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- 7.00E-03" 1.4E-06 | 49E-07 | 14E-06 | 2.0E-08 | 3.8E-07 | 2.7E-08
S4E-01 3.2E-05 | 1.1E-05 | 3.2E-05 | 4.56-07 | 8.88-06 | 6.36-07

Naphthaene.
Tettachloroathen

1121 AR e TN i
-'Trichlorobenzen

:Trichlorogthene

B.6E-06 | 24E-06 | 6.6E-06 | 9.4E-08 | 1.9E-06 | 1.3E-07
3.1E-05 [ 11E-G5 | 3.1E-05 | 4.4E-07 | 8.7E-06 | B.2E-07
3.3E-07 | 1.2E-07 | 3.3E-07 | 4.7E-09 | 9.2E-08 | §.6E-09

mel Ch|0ﬂde e

“alpha-BHC . 20608 | 7.1E-09 | 2.0E-08 | 2.86-10 | 5.56-09 | 4.0E-10
‘gamma-BHC

(lindane) 1.6E-07 | 5.8E-08 | 16607 | 2.36-09 | 4.6E.08 | 3.3E-09
:beta-BHG 5.7E-08 | 2.06-08 | 5.76-08 | 8.26-10 | 1.66-08 | 1.1E-09
el & 5.8E-08 | 2.1E-08 | 5.8E-08 | 8.3E-10 | 1.6E-08 | 1.26-09
Dieldin o i 7.7E-09 | 2.26-08 | 22608 | 3.4E-10 | 6.1E-00 | 4.3E-10
‘Manganese 1 91ER00 1,3E-04 | 3.7E-04 | 3.7E-04 | 53E-06 | 1.0E-04 | 7.5E-08

Table C-34. Chemical intake Results for the Incidental ingestion of Groundwater
by Receptor for Phase !B Data

; e : 2}9'4‘5-0'35 5.86-07 | 21E-07 | 5.8E-07 | B.2E-00 | 1.6E-07 | 1.2E-08
A,3-Dichloroethane . | =y 0a 6.7E-07 | 2.4E-07 | 6.76-07 | 9.6F-00 | 1.9E-07 | 1.3E-08

Dichioroethene 3.00E-01 5.9E-05 | 2.1E-05 | 50€-05 | 8.4E-07 | 1.76-05 | 1.2E-08

Naphthalene ~~ 7.00E-03 1.4E-06 | 4.9E-07 | 1.4E-06 | 2.0E-08 | 3.8E-07 | 2.7E-08
Tefrachioroothane |2 546E:02 1.1£-05 | 3.8E-06 | 1.1E-05 | 156-07 | 3.08-06 | 2.1E-07
Tnohlorosthene 1 4 14p02 8.1E-06 | 2.9E-06 | 8.1E-06 | 1.2E-07 | 2.3E-06 | 1.6E-07
S teE0r 2.2E-06 | 7.7€-07 | 2.2E.06 | 3.1E-08 | 6.1E-07 | 4.3E-08
. 375E05 7.36-09 | 26E-09 | 7.36-09 | 11610 | 2.1E.09 | 1.5E-10

b T 27E-08 | 0.55-08 { 2.7E-08 | 3.8E-10 | 7.5E-00 | 5.3E-10
Dleldrin s ke os 4.0E-09 | 1.4E-09 | 4.0E-09 | 576-11 | 1.1E:09 | 8.0E-11
C-63
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k. Dermal Contact With Groundwater.

(1) The same receptors considered fo have the potential to ingest groundwater
may also dermally contact the same groundwater. The equation for the absorbed dose
from dermal exposure is as follows based on USEPA guidance (USEPA, 2004a).

Absorbed Dose (mg/kg-day) = CW x CF x PC x SAx EF x ED x ET

BW x AT
Where:
cw = Chemicai Concentration in Groundwater (mg/L)
CF = Conversion Factor (10¢ kg/mg)
PC = Chemical Specific Dermal Permeability Constant (cm/hr)
SA = Skin Surface Area Available for Contact (cm?
EF = Exposure Frequency (days/year)
ED = Exposure Duration (year)
ET = Exposure Time (hr/day)
BW = Body Weight (kg)
AT = Averaging Time (days)

(2) Table C-35 shows the results of the calculations for dermal absorbed dose for
the Phase | data. Table C-36 shows the results of the calculations for dermal absorbed
dose for the Phase Il data. Table C-37 shows the results of the calculations for dermal
absorbed dose for the Phase HB data.

Table C-35. Chemical Intake Results for the Dermal Route by Receptor for the
Phase [ Data

LU Dermal. NA NA NA NA

T apha-BHC

4.4E-08 | 6.3E-10 | 44E-08 | 8.8E-10 | 1.2E-08 | 1.6E-08

1.7E-06 | 2.6E-08 | 1.7E-06 | 3.5E-08 | 4.9E-07 [ 6.2E-07

. 1.8E-07 | 2.6E-09 | 1.85-07 | 3.76-08 | 52E-08 | 6.68-08
::Tetrachloroethene G
B G 0.057295711." 13E-04 | 1.8E-06 | 1.36-04 | 2.56-08 | 3.5F-05 | 4 5F-05
S Naphitalerie 4 000174940 5.5E-07 | 7.8E-00 | 556-07 | 1.1E.08 | 1.5£-07 | 2.0E-07
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Table C-36. Chemical Intake Results for the Dermal Route by Receptor for the
Phase |l Data

Benzene .| 16003 1.5E-06_| 556-07 | 1.56-06 | 2.2E-08 | 43E-07 | 3.1E-08
L tDichioroetiane | © - 5 91E-03. 7.0E:07 | 2.5E-07 | 7.0E-07 | 1.0E-08 | 2.06-07 | 1.4E-08

3.8E-05 | 1.4E-05 | 3.8E-05 | 5.4E-07 | 1.1E-05 | 7.6E-07
22E-05 | 7.82-05 | 2.2E-05 | 3.1E-07 | 6.1E-06 | 4.4E-07
3.6E-04 ; 1.3E-04 | 3.5E-04 | 50E-06 | 9.8E-05 | 7.0E-06

1.6E-04 | 5.5E-05 | 1.5E-04 | 2.2E-06 | 4.3E-05 | 3.1E-06
1.2E-04 | 41E-05 | 1.2E-04 | 1.7E-06 | 3.2E-05 | 2.3E-06
8.6E-07 | 2.0E-C7 ; 5.6E-07 | 7.9E-08 | 1.6E-07 | 1.1E-08
6.4E-08 | 2.3E-08 | 64E-08 | 9.2E-10 | 1.8E-08 | 1.3E-09

1 01E-04:

-gamma-BHC :

(indane) .- 5.3E-07 | 1.9E-07 | 53E-07 | 7.6E-09 | 1.5E-07 | 1.1E-08
pelaBHC Y a01E04 | 1.9E-07 | 6.6E-08 | 1.96-07 | 2.76-00 | 52608 | 3.7E-09
'd"e'u'a%B'Hp: . H6E-04 1.9E-07 | 6.7E-08 | 1.0E-07 | 2.7E-09 | 5.3E-08 | 3.8E-00
Qi-e-':dfi:”ff'fff_ 111E-04" 8.0E-08 | 2.96-08 | 8.0E-08 | 1.2E-00 | 2.3E-08 | 1.6E-09
Manganese | o 1.91E+00 6.76-05 | 31E-05 | 8.7E-05 | 1.2E-08 | 2.4E-05 | 1.7E-06

Table C-37. Chemical intake Results for the Dermal Route by Receptor for the
Phase IIB Data

‘Benzene . 2.04E-03 1.9E-08 | 6.7E-07 | 1.9E-06 | 2.7E-08 | 5.26-07 | 3.7E-08
A1 Dichloroethane: |ty Gak0s 2.2E-08 | 7.8E-07 | 2.2E-06 | 31E-08 | 6.1E-07 | 4.4E-08
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Ci8=1,2m

Dichioroéthene 1.9E-04 | 6.8E-05 | 1.9E-04 | 27E06 | 5.4E-05 | 3.8£-06

"Naphthalene 4.5E-06 | 1.6E-06 | 4.5E-06 | 6.4E-08 | 1.35-06 | 8.9E-08

. Tetachigroethens 546E-02 3.56-05 | 1.2E-05 | 3.56-05 | 5.0E.07 | 9.76-06 | 6.9E-07
Trichloroethene ) % 4 14E02 26E-05 | Q4E-06 | 26E-05 | 3.8E-07 | 74E-08 | 5.3E-07
Minylehionte - 1] i ioE0e 7.0E-06 | 2.5€-06 | 7.06-06 | 1.0E-07 | 20606 | 14E.07
AphaBHC. 37605 24E-08 | 8.5E-00 | 24E-08 | 34E-10 | 6.7E-09 | 4.8E-10
DeleBHC 1 yaE0d 3.0E-07 | 1.1E-07 | 3.0E-07 | 4.2E-09 | 8.3E-08 | 5.9E-09
Dlen i aioaeos 6.4E-08 | 2.3E-08 | 6.4E-08 | 9.1E-10 | 1.8E-08 | 1.3E-09

I. Inhalation of Volatiles from Groundwater.

(1) Modeling of the potential migration of volatile chemicals from groundwater
through the soil and into the indoor air was accomplished using the USEPA’s web
version of the Johnson and Ettinger (J&E) Model. The J&E Model provides a one-
dimensional analytical solution to convective and diffusive vapor transport from
groundwater, soil, or soil gas sources. This is a screening level implementation and
was used for the assessment of each individual receptor since site-specific input
parameters could be used. All buildings are considered as slab-on-grade with no
basements as this seems to be the building preference around airfields.

(2) In modeling the groundwater pathway, the volatile chemicals dissolved in the
groundwater are assumed to reach equilibrium with the air-filled pore space in the soil
that is in contact with the groundwater. At this point, the released volatiles must diffuse
through a capillary zone above the water table and then through the subsequent
unsaturated soil. Each chemical diffuses upward through the soil until it reaches the
“zone of influence” of the building. Here convective air movement within the soil near
the building is assumed to transport the diffused vapors through cracks between the
foundation and floor slab. The J&E Model! relates the indoor vapor concentration to the
soil gas concentration at the groundwater interface for each modeled constituent; the
ratio of which is called the “attenuation coefficient.” The attenuation coefficient
combines the soil and transport characteristics to predict the concentration of the
chemical that were volatilized from the groundwater into the air. This indoor air
concentration was then reported out and used to estimate the resulting risk.

(3) The infinite source solution form of the J&E Model was used for the
groundwater pathway evaluation. This assumption implies that the groundwater
concentrations of the various contaminants would remain constant with time for the
purpose of estimating risk. The building properties for the model were based on
conservative default values. The actual equations used to calculate the indoor air
concentrations and risk from groundwater contamination are documented in Section 2
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of the User's Guide for the Johnson and Ettinger Model for Subsurface Vapor Intrusion
into Buildings (USEPA, 2004b). While it is contained in the J&E Model, the following is
a discussion of the equations used to determine intake from air concentrations.

(4} The equation for estimating the average daily intake from inhalation is as
shown below. The inhaled dose is often assumed to be 100 percent absorbed by the
lungs, which is the point-of-entry for inhaled substances.

Cop " IRy - ET - EF - ED 107
BW - AT

ADI,;, =

Where:

ADlinn =  Average daily intake from inhalation (mg/kg/day)
Cair =  Resuspended air concentration (ug/m?®)

IRnn = Inhalation rate (m¥hr)

ET =  Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED =  Exposure duration (year)

10° = Units conversion factor (g to mg)

BW =  Body weight (kg)

AT = Averaging time (days)

m. Ingestion of Drinking Water. All current and future receptors drink groundwater.
However, the samples from the drinking water distribution system showed that all
chemicals met drinking water standards. Thus, no chemicals were retained for further
evaluation and there are no COPCs for this media.

C-5. TOXICITY ASSESSMENT. The objective of the toxicity assessment is to weigh
avallable evidence regarding the potential of the chemicals to cause adverse effects in
exposed individuals, and to provide, where possible, an estimate of the relationship
between the extent of exposure to a chemical and the increased likelihood and/or
severity of adverse effects. The types of toxicity information considered in this
assessment include the oral reference dose (RfDya) and reference air concentration
(RfC) used to evaluate noncarcinogenic effects and the ingestion slope factor and air
unit risk to evaluate carcinogenic potential. Inhalation reference doses and inhalation
slope factors were calculated from the RfCs and air unit risks as explained in USEPA,
1989. Oral reference doses and slope factors were used for calculating risk from
dermal absorption assuming that there was no difference between the administered
dose and the absorbed dose. Table C-38 summarizes the toxicity factors used in this
evaluation for noncarcinogenic and carcinogenic effects. Where possible, the value
recommended by the USEPA’s IRIS was used for the risk assessment.
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Table C-38. Carcinogenic Slope Factors and Reference Doses for Chemicals

of Potential Concern

Arsenic 7440-38-2 3.0E-04 1. 5E+00 4.29E-06 1.51E+01 RIS
Manganese 7439-96-5 2 4E-02 1.43E-05 RIS
Benzene 71-43-2 4.0E-03 5 5E.02 8.57E-03 2.73E-02 IRIS
1,1- RIS
Dichloroethane 75-34-3 2.0E-01 ».7E-03 5.60E-03
Cis-1,2- IRIS
Dichiorosthene | 156-59-2 2.0E-03
1,24~ IRIS
Trichtorobenzene | 120-82-1 1.0E-02 2.9E-02 5. 71E-04
I-TEQ 1746-01-6 1.0E-09 1.5E+05 1.14E-08 1.33E+05 IRIS
; RIS
Trichloroethene 79-01-6 50E-04 4 BE-02 5.7E-04 1 4E-02
Vinyl chioride 75-01-4 3.0E-03 7 2E-01 2.86E-02 1.54E-02 IRIS
Naphthaiene 91203 2.0E-02 8.567E-04 1.19E-01 IRIS
Tetrachloroethene 127184 1 0E-02 5 4E-01 7 7T1E-02 2 07E-02 IRIS
Benzo(a)pyrene 50-32-8 7.3E+00 3.85E+00 IRIS
Dieldrin 60-57-1 5.0E-05 1.6E+01 1.61E+01 RIS
44+0D0D 72548 2.4E-01 242601 | RIS
4,4-DDE 72-55-9 3.4E-01 3.4E-01 IRIS
4.4-DDT 50293 5.0E-04 3.4E-01 3.4E-01 IRIS
WPhaBHC 1 310846 8.0E-03 6.3E-400 63E+00 | IRIS
beta-BHC 319-85-7 1 8E+00 1.86E+00 IRIS
e T 1.8E+00 186E+00 | RIS
O ity 58899 3.0E-04 1.1E400 100+00 | IRIS
Notes:

Integrated Risk Information System (IRIS) — (USEPA, 2007)
* Calculated from the reference exposure level or through route extrapolation

a. Noncarcinogenic Effects.

(1) For chemicals that exhibit noncarcinogenic (such as, systemic) effects,
authorities consider organisms to have repair and detoxification capabilities that must
be exceeded by some critical concentration (threshold) before the health effect is
manifested. For example, an organ can have a large number of cells performing the
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same or similar functions that must be significantly depleted before the effect on the
organ is seen. This threshold view holds that a range of exposures from just above
zero to some finite value can be tolerated by the organism without an appreciabie risk of
adverse effects.

(2) Health criteria for chemicals exhibiting noncarcinogenic effects for use in risk
assessment are generally developed using USEPA RiDs developed by the RfD/RIC
Work Group and included in the IRIS. In general, the RfD is an estimate of an average
daily exposure to an individual (including sensitive individuals) below which there will
not be an appreciable risk of adverse health effects. The RfD is derived using
uncertainty factors (for example, to adjust from animals to humans and to protect
sensitive subpopulations) to ensure that it is uniikely to underestimate the potential for
adverse noncarcinogenic effects to occur. The purpose of the RfD is to provide a
benchmark against which an intake (or an absorbed dose in the case of dermal contact)
from human exposure to various environmental conditions might be compared. Intakes
of doses, which are significantly higher than the RfD, may indicate that an inadequate
margin of safety could exist for exposure to that substance and that an adverse health
effect could oceur.

(3) The types of toxicity values used to evaluate the noncarcinogenic effects of
chemicals include RfDs which represent thresholds for toxicity. They are derived such
that human lifetime exposure to a given chemical via a given route at levels at or below
the RfD, as appropriate, should not result in adverse health effects even for the most
sensitive members of the population. The chronic RfD for a chemical is ideally based
on studies where either animal or human populations were exposed to a given chemical
by a given route of exposure for the major portion of the life span (referred to as a
chronic study). Various effect levels may be determined in a study; however, the
preferred effect level for calculating noncarcinogenic toxicity values is the no-observed-
adverse-effect level (NOAEL). Second to the NOAEL is the lowest-observed-adverse-
effect level (LOAEL).

(4) The oral RfD is derived by determining dose-specific effect levels from all the
available quantitative studies and applying uncertainty factors and/or a modifying factor
to the most appropriate effect level. Uncertainty factors are intended to account for: the
variation in sensitivity among members of the human population; the uncertainty in
extrapolating animal data to humans; the uncertainty in extrapolating from data obtained
in a study that is less than lifetime exposure; the uncertainty in using LOAEL data rather
than NOAEL data; and the uncertainty resulting from inadequacies in the database.

The modifying factor may be used to account for other uncertainties such as
inadequacy of the number of animals in the critical study. Usually, each of these
uncertainty factors is set equal to 10, while the modifying factor varies between 1 and
10. The RfDs are reported as doses in milligrams of chemical per kilogram body weight
per day (mg/kg-day).
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(5) As mentioned earlier, chronic RfDs are intended fo be set at levels such that
human lifetime exposure at or below these levels should not result in adverse health
effects, even for the most sensitive members of the population. These vaiues are
ideally based on chronic exposure studies in humans or animals. Chronic exposure for
humans is considered to be exposure of roughly 7 years or more, based on exposure of
rodents for 1 year or more in animal toxicity studies.

b. Carcinogenic Effects.

(1) For chemicals that exhibit carcinogenic effects, most authorities recognize that
one or more molecular events can evoke changes in a single cell or a small number of
cells that can lead to tumor formation. This is the nonthreshold theory of
carcinogenesis, which purports that any level of exposure to a carcinogen can result in
some finite possibility of generating the disease. Generally, regulatory agencies
assume the nonthreshold hypothesis for carcinogens in the absence of information
concerning the mechanisms of action for the COPC.

(2) The USEPA's Carcinogen Risk Assessment Verification Endeavor has
developed slope factors and unit risks (such as, dose-response values) for estimating
excess lifetime cancer risks associated with various levels of lifetime exposure to
potential human carcinogens. The carcinogenic slope factors can be used to estimate
the lifetime excess cancer risk associated with exposure to a potential carcinogen.
Risks estimated using slope factors are considered uniikely to underestimate actual
risks, but they may overestimate actual risks. Excess lifetime cancer risks are generaliy

expressed in scientific notation. An excess lifetime cancer risk of 1 x 10-6 (one in a
million), for example, represents the probability of an individual developing cancer over
a lifetime as a result of exposure to the specific carcinogenic chemical. The USEPA

considers total excess lifetime cancer risks within the range of 1 x 10-4 (one in ten

thousand) to 1 x 10-6 (59 Federal Register (FR) 47473, 1994) to be acceptable when
developing remedial alternatives for remediation. In practice, slope factors are derived
from the results of human epidemiology studies or chronic animal bioassays. The data
from animals studies are fitted to the linearized, multistage model and a dose-response
curve is obtained. The dose-response curve is subjected to various adjustments, and
an interspecies scaling factor is applied to conservatively derive the slope factor for
humans. This linearized multistage procedure leads to a plausible upper limit of the risk
that is consistent with some proposed mechanisms of carcinogenesis. Thus, the actual
risks associated with exposure to a potential carcinogen are not iikely to exceed the
risks estimated using these slope factors, but they may be much lower. Dose-response
data derived from human epidemiological studies are fitted to dose time-response
curves on an ad-hoc basis. These models provide rough but plausible estimates of the
upper limits on lifetime risk. Slope factors based on human epidemiological data are
also derived using very conservative assumptions and, as such, are considered unlikely
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to underestimate risks. tn summary, while the actual risks associated with exposures to
potential carcinogens are unlikely to be higher than the risks calculated using a slope
factor, they could be considerably lower.

(3) Slope factors and unit risks are developed by the USEPA based on
epidemiological or animal bioassay data for a specific route of exposure, either oral or
inhalation. For some chemicals, sufficient data are available to develop route-specific
slope factors for inhalation and ingestion. For chemicals with only one route-specific
slope factor but for which carcinogenic effects may also occur via another route, the
available slope factor may be used by the USEPA to evaluate risks associated with
several potential routes of exposure (USACE, 2008).

¢. Toxicity Value Conversions.

{1) Toxicity values are provided for the three main routes of exposure: ingestion,
inhalation, and dermal exposure. Toxicity values for the ingestion pathway are usually
provided as the oral slope factors (SF,) for carcinogens or as the oral reference dose
(RfD,) for noncarcinogens. The SF, may be derived from drinking water unit risks, if
needed. This conversion is shown as:

Water Unit Risk (ug/L) "X 70 kg X 10° ug/mg

SF, (mg/kg-day)’ =
2 Liday

(2) As of January 1991, the IRIS and National Center for Environmental
Assessment databases no longer present RfDs or SFs for the inhalation route. These
criteria have been replaced with an RfC for noncarcinogenic effects and a unit risk
factor (URF) for carcinogenic effects. However, for the purpose of estimating risk, the
inhalation reference doses (RfD;) and inhalation slope factors (SF;) may still be used.
The RID; and SF; are easily converted from the RfC and URF, respectively. The
following equations show these conversions.

URF (ug/m® "X 70 kg X 10° ug/mg

SF; (mg/kg-day)™ =
20 m%/day
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RfC (mg/m®) X 20 m®/day

RfDi(mg/kg-day) =
70 kg

(3) The USEPA has not developed SFs or RfDs for dermal exposure to all
chemicais, but has provided a method for extrapolating dermal toxicity values from oral
toxicity values. This route-to-route extrapolation has a scientific basis because once a
chemical is absorbed its distribution, metabolism, and elimination patterns are usually
similar, regardless of exposure route. However, dermal toxicity values typically are
based on absorbed dose, whereas oral exposures are usually expressed in terms of
administered dose.

(4) Consequently, if adequate data regarding the gastrointestinal absorption of a
COPC are available, then the dermal toxicity values may be derived by applying a
gastrointestinal absorbance factor (ABS), the percentage of contaminant absorbed in
the gastrointestinal tract, to the oral toxicity value. For chemicals facking a
gastrointestinal absorbance value, the ABS is assumed to be 100 percent and the RfD,
or Sk, will be used to estimate toxicity via dermal absorption. The equations used to
calculate the dermal slope factor and dermal reference dose from the ingestion toxicity

values are:

SF, (mg/kg-day)”

SFq4 (mg/kg-day) =
ABS

Where:
SFg = Dermal Slope Factor

Rfd, (mg/kg-day)”’

Rfdg (mg/kg-day) =
ABS

Where:
Ridgy = Dermal Reference Dose

d. Chemicals Eliminated Due to Toxicity Assessment. Several COPCs were
eliminated from further consideration in this assessment due to the toxicity assessment.
Toxicological criteria could not be found for the following chemicals: methyl iodide;
phenanthrene; benzo(ghi)perylene; 4-chlorophenyl phenyl ether; and 4-bromophenyl
phenyl ether,
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C-6. RISK CHARACTERIZATION.

a. Introduction. To characterize risk, toxicity and exposure assessments were
summarized and integrated into quantitative and qualitative expressions of risk. To
characterize potential noncarcinogenic effects, comparisons were made between
projected intakes of substances and toxicity values. To characterize potential
carcinogenic effects, probabilities that a hypothetical individual will develop cancer over
a lifetime from the modeled exposure are estimated from projected intakes and
chemical-specific dose-response information. Major assumptions, scientific judgments,
and, to the extent possible, estimates of the uncertainties embodied in the assessment

are also presented.

b. Noncarcinogenic Effects.

(1) The potential for noncarcinogenic effects is evaluated by comparing an
exposure level over a specified time period with an RfD derived for a similar exposure
period. This ratio of exposure to toxicity is called a hazard quotient (HQ) according to

the foliowing equation:

Noncarcinogenic Hazard Quotient = E/RD

Where:
E = Exposure level or intake (mg/kg-day)
RfD = Reference Dose (mg/kg-day)

(2) The noncarcinogenic HQ assumes that there is a level of exposure (such as,
an RfD) below which it is unlikely for even sensitive populations to experience adverse
health effects. if the exposure level (E) does not exceed the threshold (such as, if
E/RfD does not exceed unity), there is no concern for potential noncarcinogenic effects.

(3) To assess the overall potential for noncarcinogenic effects posed by more
than one exposure pathway, an HI approach has been developed by the USEPA. This
approach assumes that simultaneous subthreshold exposures to several exposure
pathways could result in an adverse health effect. It also assumes that the maghnitude
of the adverse effect will be proportional to the sum of the ratios of the subthreshold
exposures to respective acceptable exposures. This is expressed as:
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HI = E+/RfD4 + Eo/RfD; +...+EI/RIDI

Where:
Ei = Exposure level or intake of the | pathway
RfDi = Reference dose for the i pathway

{(4) While any single chemical with an exposure level greater than the toxicity
value will cause the Hi to exceed unity, for multiple exposures, the Hi can also exceed
unity even if no single exposure exceeds its RfD.

¢. Carcinogenic Effects.

(1) For carcinogens, risks are estimated as the incremental probability of a
hypothetical individual developing cancer over a lifetime as a result of exposure to the
potential carcinogen (such as, excess individual lifetime cancer risk). The slope factor
converts estimated daily intakes averaged over a lifetime of exposure directly to
incremental risk of a hypothetical individual developing cancer. It can generally be
assumed that the dose-response relationship will be linear in the low-dose portion of the
multistage model dose-response curve. Under this assumption, the slope factor is a
constant, and risk will be directly related to intake. Thus, the following linear low-dose
equation was used in this assessment:

Risk = CDI x CSF

Where:
Risk unitless probability of a hypothetical individual developing cancer

= A
CDI = Chronic Daily Intake over 70 years {(mgfkg-day)
CSF = Carcinogenic Slope Factor (mg/kg-day)™

(2) Since the slope factor is often a 95™ UCL of the probability of a response and
is based on animal data used in the multistage model, the carcinogenic risk will
generally be an upper-bound estimate. This means that the "true risk” is not likely to
exceed the risk estimate derived through this model and is likely to be less than

predicted.

(3) For simultaneous exposure by more than one pathway, the USEPA assumes
that the risks are additive. That is expressed as:
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Riskr = Risks + Riskz +... + Risk;

Where:
Riskr = Total cancer risk, expressed as a unitless probability
Riski = Risk estimate for the i'" pathway

(4} Addition of the carcinogenic risks is valid when the following assumptions are
met:

(a) Doses are low.
(b)Y No synergistic or antagonistic interactions occur.
{(c} Similar endpoints are evaluated.

{5) According to guidance in the National Oil and Hazardous Substances
Pollution Contingency Pian, the target overall lifetime carcinogenic risks from exposures
for determining cleanup levels should range from 1 x 10 to 1 x 10° (59 FR 47473,

1994).

d. Risk Summary.

(1) Phase l. Carcinogenic and noncarcinogenic risks were calculated for all
applicable exposure routes. Table C-39 shows the results of the risk calculations for the
incidental ingestion, dermal contact, and inhalation from exposure to the surface and
subsurface soil in the Phase | site. Table C-40 shows the results of the risk calculations
for exposure to the groundwater and drinking water in the Phase | site. Table C-41
summarizes the calculated carcinogenic and noncarcinogenic risks for all receptors and
exposure routes considered in the Phase | site of the risk assessment. The total
carcinogenic risks for all receptors are within or below the USEPA acceptable range for
determining risk to human health. Likewise, the total noncarcinogenic Hl for all
receptors is less than the threshold of unity. This indicates that exposure to the Phase |
site does not pose a significant adverse health risk to human health.
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Table C-39. Carcinogenic and Noncarcinogenic Risks from Exposure to the Soil in the
Phase | Site

Non-carc Non-carc Non-carc Non-carc Non-carc
No No No No No No No No No No
COPCs | COPCs | COPCs | GCOPCs { COPGs | COPCs | COPCs | COPCs | COPCs | COPCs
ngestion = NA NA NA NA
Naphthalerie': s 2.6E-05 2.8E-05 3.6E-08

" Tetrachloroethene - - 12E-04 | 24E-07 | 12E-04 | 94E-09 | 17E-05 | 66E-09
L44DDD 6.2E-08 2.5E-09 1.7E-09
DD 49604 | 3.0E-08 | 49E-04 | 1.2E-09 | 6.9E-05 | 8.4E-10
“alpha-BHC ¢ 5.2E-05 | 94E-07 | 52E-05 | 3.8E-08 | 7.3E-06 | 26E-08
deitasBHC 3.1E-07 1.3E-08 8.7E-09
)’ 41E-02 | 4.8E-06 | 4.1E-02 | 1.9E07 | 57803 | 138907

i NA NA NA NA

1.1E-05 - 9.6E-08 2.7E-08

1.96-06 | 37E-08 | 1.7E-05 | 1.3E-09 | 4.8E-06 | 1.8E-09
- 2.0E-08 7.2E-10 1.0E-09
48E-05 | 2.9E-09 | 43E-05 | 10810 | 12E-05 | 15E-10
17E-05 | 34E-07 | 15E05 | 1.1E-08 | 43E-06 ; 1.5E-08
- 1.0E-07 36E-09 5.1E-09
5.3E-03 | 6.3E-07 | 4.7E-03 | 2.2F-08 | 13503 | 3.1E-08

NA NA NA NA
12E-04 ; 44E-00 | 1.2E-04 | 1.8E-10 | 3.4E-05 | 2.56-10
6.8E-05 | 3.98-08 | 68E-05 | 16E-09 | 1.9E-05 | 2.2E-09
9.2E-13 3.7E-14 52C-14
3.1E-13 1.3E-14 1.8E-14
9.9E-12 3.9E-13 5.5E-13
3.46-12 1.3E-13 1.96-13
4.9E-11 2.0E-12 2.8E-12

0 0 0 0 0 0 0 0 0 0

0 0 47602 | 75E-08 | 46E-02 | 209E-07 | 7.2E-03 | 23E-07 0 0
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Table C-40. Carcinogenic and Noncarcinogenic Risk from Exposure to the Groundwater
and Drinking Water in the Phase | Site

g6 26

Noé-carc C;.lrc Nen-carc C.arc Nor;-carc Ca;c Non-carc Carc Non-carc Carc
No No No No No No No No No No
COPCs | COPCs | COPCs | COPCs | COPCs COPCs | COPCs | COPCs | COPCs COPCs
NA NA NA NA
1.7E06 | 3.tE-08 | 1.7E-08 | 1.2E08 | 48E07 | 1.7E-09
1.86-03 | 21E-07 | 1.8E-03 | BOE-09 | 5.0E-04 | 1.2E-08
& 3.7E-08 1.5E-09 2.0E-09
 Tetrachioroethene t1E-03 | 2.2E-06 | 56E-04 1.6E-04
Naphthalene 1.7E-06 34E-06 | 26E-10 | 96E-07 | 3.7E-10
NA NA NA NA
56E-06 | 1.0B-07 | 56E-06 ! 4.0E-08 | 16E-06 | 5.6E-00
58E-03 | 6.8E-07 | 58E-03 | 2.7E-08 | 1.6E-03 | 3.8E-08
1.2E-07 4.7E-09 6.6E-08
1.3E-02 | 24F-05 | 6.2E-03 1.8E-03 -
2.7E-05 EBE-05 | 42E-09 | 1.5E-05 | 5.9E-0¢
NA NA NA NA NA NA
é.ipﬁa—BHC 47E-10 - 7.9E-10
gamma-BHC (lindane) | 3.2E-054 | 4.4E-09 46E-05 | 7.4E-08
deita-BHC 2.0E-09 3.3E-09
Tetrachloroethene - 1.3E-06 - 2.2E-06
Naphthalene 5.3E-05 - 7.7E-05 --
 Drinking Water Tofal . 0 0 0 0 0 0 v 0 0
- Riskoi o
ndwater Water -\ 0 21E-02 | 27605 | 14E-02 | 52E-08 | 4.0E-03 | 7.2E-08 0 0
Total Risk-
tﬁ&i;’?g:';';’?sk 84E-05 | 1.3E-06 0 0 0 o 0 0 12604 | 22008
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Table C-41. Total Risk Results for All Receptors for the Phase | Site

o

Non-carc Non-carc Non-carc Non-carc Non-care
4] 0 0 0 0 0 0 ¢] ¢] 1]
0 ] 4.7E-02 7.5E-06 4.6E-02 2.9E-07 7.2E-03 2.3E-07 0 0
; i 0 0 0 0 0 0 0 0 0
‘Groundwater Water: | X . : g . -
; .".Tbtal Rigks i o} 0 21E-02 2.7E-05 1.4E-02 5.2E-08 4 0E-03 7.2E-08 0 0
o Vaporinfrusion - g e 0r | 4 3E.06 0 0 0 o 0 0 12E-04 | 2.2E-06
‘Pathway Total: Risk - ) ' ) ;
8.4E-05 1.3E-06 6.8E-02 3.5E-05 6.1E-02 3.5E-07 1.1£-02 31E-07 1.2E-04 2.2E-06

(2) Phase Il. Carcinogenic and noncarcinogenic risks were calculated for all
applicable exposure routes. Table C-42 shows the results of the risk calculations for the
incidental ingestion, dermal contact, and inhalation from exposure to the surface and
subsurface soil in the Phase |l site. (Note: This table is presented as Tables C-42a, b,
and c.) Table C-43 shows the results of the risk calculations for exposure fo the
groundwater and drinking water in the Phase |l site. (Note: This table is presented as
Tables C-43a, b, and ¢.) Table C-44 summarizes the calculated carcinogenic and
noncarcinagenic risks for all receptors and exposure routes considered in this phase of
the risk assessment. The fotal carcinogenic risks for all receptors are within or below
the USEPA acceptable range for determining risk to human heaith. With the exception
of the hypothetical future adult resident and the industrial worker, the total
noncarcinogenic risk (Hl) is less than the threshoid of unity. The noncarcinogenic risk to
these hypothetical future receptors slightly exceeds the threshold. The exceedance of
the USEPA criteria for both receptors is due to vapor infrusion of frichloroethene in the
groundwater. The vapor intrusion model used assumptions of the construction of the
building and the parameters of the underlying soil which most likely over estimates the
transport of chemicals into the building; thus, the smalf exceedance of the threshold
should not be taken {o indicate a health concern. It is important fo note here that the
adult resident receptor was included in this assessment for informational purposes only
since this area is not being considered for future residential development. Exposure to
the Phase |l site by other modeled receptors does not pose a significant adverse health
risk to human health.
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Table C-42a, b, and c. Carcinogenic and Noncarcinogenic Risk from Exposure to the Soil
for the Phase |I Site

Nan- Carc Non- Carc

Non-
on-carc Carc carc CArc

NA 2.46E-08 NA 1.2E-07 NA 7.2E-09 NA 3.3E-08 NA 4.1E-08
NA 3.49E-08 NA 1.7E-07 NA 1.0E-08 NA 4.7E-08 NA 5.9E-08
1.0E-02 | 6.09E-07 | 4.86-02 | 2.9E-06 | 7.7E-02 | 1.8E-07 { 6.7E-02 | 8.2E-07 | 1.4E-02 | 1.0E-06
3.0E-06 | 5.35E-08 | 14E-05 | 2.66-067 | 2.36-056 | 1.6E-08 | 2.0E-05 | 7.2E-08 | 4.2E-06 | 9.0E-08
NA 1.50E-08 NA 7.6E-08 NA 4.7E-09 NA 2.1E-08 NA 2.7E-08
57E-04 | 1.63E-07 | 2.7E-03 | 7.86-07 | 44E-03 | 4.86-08 | 3.8E-03 | 2.2E-07 | 8.0E-04 | 2.7E-07

2.6E-03 | 3.02E-07 | 1.2E-02 | 1.6E-06 | 20E-02 | 8.8E-08 | 1.7E-02 | 4.1E-07 | 3.6E-03 | 5.1E-07
1.7E-04 | 3.31E-07 | B.2E-04 | 1.6E-06 | 1.3E-03 | 9.7E-08 { 1.2E-03 | 4.5E-07 | 24E-04 | 5.6E-07
NA 1.83E-08 NA 8.8E-08 NA 5.3E-09 NA 2.5E-08 MNA 3.1E-08

NA NA NA NA

6.7E-04 | 3.1E-08 | 6.7E-04 | 1.2E-09 | 84E-05 [ 8.7E-10
5.2E-03 | 3.2E-07 { 5.2E-03 | 1.3E-08 | 7.3E-04 | 8.8E-09
3.0E-06 | 54E-08 | 3.0E-06 { 2.2E-09 | 4.2E-07 | 1.5E-09

NA 2.2E-08 NA 8.9E-10 NA 6.2E-10
3.6E-04 | 1.0E-07 | 3.6E-04 | 4.1E-09 | 51E-05 | 2.9E-09

1.5E-03 | 1.8E-07 | 1.6E-03 | 7.2E-09 | 2.1E-04 [ 5.0E-09

Non-”. Non- Nan- Non-

Non-carc Carc care Carc care Care carc Carc care Carc
NA 1.2E-08 NA 3.9E-08 NA 2. 1E-09 NA 1.9E-08 NA 9.6E-08
NA 1.7E-08 NA 5.5E-08 NA 3.08-09 NA 2 7TE-08 NA 1.4E-07

1.5E-03 | 91608 | 47E-03 | 2.9E-07 | 6.4E-03 | 1.6E-08 | 1.26-02 | 1.4E-07 | 3.3E-02 | 2.4E-06

1.56-08 | 2.7E-08 | 4.7E-06 | B4E-08 | 6.3E-06 | 4.56-09 | 1.2E-05 | 4.26-08 ; 9.7E-06 | 2.1E-07

NA 7 9E-09 NA 2.56-08 NA 1.4E-09 NA 1.26-08 NA 6.2E-08

2RF-04 | BAF-DR | AOE-04 | 2AF-07 | 12F-03 | 14E-08 | 2.2€-03 | 1.3E-07 | 1.9E-03 | 6.4E-07
C-76
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51E-04 | 60E-08 | 1.6E-03 | 1.9E07 | 22603 | 1.0E-08 | 4.0E-03 | 9408 | 8.36.03 | 1.26-06
34E-04 | 66£-07 | 1.1E-03 | 29E-06 | 1.5E-03 | 1.1E-07 | 2.7E-03 | 1.06-06 | 5.66-04 | 13E-06
NA | 12608 | NA | 37E08] NA | 20509 | NA |18E08 | NA | 7.1E-08
Dermal: i NA NA NA NA
| EPC (mglka)
TEQIND=0) | 713e07 6.6E-05 | 3.0E-09 | 586-05 | 1.16-10 | 1.6E-05 | 1.2E-24
AADDT ] gy 51E-04 | 3.16-08 | 45604 | 1.1E-00 | 1.3E-04 | 1.58-00
BHC [ nooss 9.8E-07 | 1.8208 | 87E-07 | 6.26-10 | 2.48-07 | 8.7E-10
NA | 22E00 | NA | 77Ec1 i Na | 1.E-10
1.2E-04 | 3.4E08 | 1.1E-04 | 1.26-09 | 2.95-05 | 1.7E-08
2.0E-04 | 2.4E-08 | 1.86-04 | 83810 | 5.06-05 | 1.26-09

Non-carc

care

e )

7.0E-13 NA 1.3E-11
9.8E-13 NA 1.8E-11
1.7E-11 NA 3.1E-10
1.56-12 NA 2.7E-11
4.4E-13 NA 8.1E-12
4 6E-12 NA 8.4E-11
gaE-12 1 N1 isEq0
1.56-07 | 3.9E-03 | 2.7E-08
2.7E-13 NA 4.9E-12
NA NA
1.9E-14
1.8E-13
3.2E-14
1.3E-14
ieldt 0.0193 NA 1112 | NA [ 44E14 ] NA 1 61E14
gamma-BHC b o
i (Iindane) S0, 487 NA 1.9E-12 NA 7.4E-14 NA 1.05-13
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Table C-43a, b, and ¢. Carcinogenic and Noncarcinogenic Risk from Exposure to the
Groundwater and Drinking Water in the Phase H Site

round wate

Jngestion TS0 NA NA NA NA
_ | EPC(many.
Benzene | 160E03 7.8E-05 | 6.2E-09 | 7.8E-05 | 2.5E-10 | 2.26-05 | 35E-10
LI:Dichloroethane 1. paiE0a. 2.66-06 | 126-09 | 2.86-06 | 46E11 | 80E-07 | 6.5E-11
. B35E-02 g2E03 | MM lgopga | NA ogpga| NA
L 7.00E:03 ] 6905 | NA |goE0s | MNA | qgE0s | NA
A BIEOT 3.2E-03 | 6.1E-06 | 3.2E-03 | 2.4E-07 | 8.8E-04 | 3.4E-07

6.6E-04 | 6.8E-08 | 6.6E-04 | 2.7E-09 | 1.9E-04 | 3.8E-09
6.2E-02 | 51E-07 | 8.2E-02 | 2.0E-08 | 1.7E-02 [ 2.9E-08
1.1E-04 | 84E-08 | 1.1E-04 | 34E-09 | 3.1E-05 | 4.7E-08
2.56-06 | 4.5E-08 | 2.5E-06 | 1.8E-09 | 6.9E-07 | 2.5E-09

'8.35E-04 5.5E-04 | GAE-08 | 5.5E-04 | 26F-00 | 1.5E-04 | 3.6E-09

29104 3.7E-08 1.5E-09 2.1E-09

' 2.96E-04 3.7E-08 1.5E-09 2.1E-09

U 11E-04 4.3E-04 | 1.2E-07 | 4.3E-04 | 5.06-09 | 1.26-04 | 6.95-00
‘Manganese |1 e1E+00 27603 | NA 127603 | NA | 75604 | NA

st 3.56-06 | 1.4B-00 | 35606 | 5.7E-11 | 9.86-07 | 8.0E-11
- 8.35E.02. 19602 | M lyeggp | M | gapgz | NA
. 7.00E-03 1.1E-03 NA 1.1E-03 NA 3,1E-04 NA
S1.61E-01. 3.5E-02 | 6.8E-05 | 3.5E-02 | 2.7E-06 | ©.8E-03 | 3.8E-06
- B3TE02. 1.56:02 | 1.6E-06 | 1.56-02 | 6.3E-08 | 4.3E-03 | 8.9F-08
1 B9E01 2.3E-01 | 1.9E:06 | 2.3E.01 | 7.6E-08 | 6.5E:02 | 1.1E.07
51.68E03 " 1.0E-04 | 14607 | 1.9E04 | 6.7E 00 | 5.2E 05 | 8.0E-00
C-81
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8.0E-06 { 1.6E-07 : 8.0E-06 | 5.8E-09 | 2.3E-06 | 8.1E-09

1.86-03 | 21F-07 | 18603 | 8.3E-00 | 5.06-04 | 1.26-08
1.2E-07 4.8E-09 6.7E-09
1.2E-07 4.8E-09 6.8E-09
: b : 1.6E-03 | 4.6E-07 | 1.66-03 | 1.86-08 | 4.56-04 | 2.6E-08
‘Manganese ] . 1.0iE+00 ] 62604 | NA [ 62E-04] NA | 17E04| NA

1.7E-00 [ 56E-06

i 1.0E-03 | 3.3E-07 1.56-03 | 5.5E-07
NA | B.8E-10 MA | 1.1E09

Vinyl chioride

aphaBRC |

“gammaBHC T
(indane)
ibetaBHC o
delta-BHC

“Dleldrin

Y 9,7E-08 | 1.4E-09 1.4E-05 | 2.3E-09
NA 2.0E-09 NA 3.3E-09

NA 2,0E-09 NA 3.3E-09

| 5.56-06 | 1.6E-09 8.0E-06 | 2.6E-00

Manganese. tores00 | NA fowa Lo | NA_ | na

Cc-82
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Table C-44. Total Risk Results for All Receptors for the Phase Il Site

Mon-carc Nen-carc Non-carc Non-carc Non-carc

Total Risk | 1.7E-02 | 3.0E-06 | 7.78-02 | 11E-05 | 1.1E-01 | 62607 | 11E-01 | 3.86:06 | 66E-02 | 1.1E-08

‘Subsurface Soil Total -

e 0 0 86E-03 | B2E-07 | B6E-03 | 32E-08 | 1.3E-03 | 25E-08 0 0
e 0 0 0 0 0 0 0 0 0 0
undwater.Water - | . . . . . .
sl 0 0 3.8E-01 | 7.9E-06 | 3.8E-01 | 32606 | 11E-01 | 4.5E-06 0 0
apor lnfrusion. - 12600 | 7.4E-08 0 0 0 0 0 0 1.7E-00 | 1.2E-05

way Total:Risk :

1.2E-00 1.0E-05 4.7E-01 9.1E-08 5.0E-01 3.8£-06 2.2E-01 8.2E-06 1.8E-00 24E-05

(3) Phase IIB. Carcinogenic and noncarcinogenic risks were calculated for all
applicable exposure routes. Table C-45 shows the results of the risk calculations for the
incidental ingestion, dermal contact and inhalation from exposure to the surface and
subsurface soil in the Phase IIB site. (Note: This table is presented as Tables C-453,
b, and c.) Table C-46 shows the resulits of the risk calculations for exposure to the
groundwater and drinking water in the Phase IIB site. (Note: This table is presented as
Tables C-46a and b.) Table C-47 summarizes the calculated carcinogenic and
noncarcinogenic risks for all receptors and exposure routes considered in this phase of
the risk assessment. The risk evaluation performed for the Phase |IB site determined
that exposure to this site by any modeled receptor would not resuit in a significant
adverse health threat. The total noncarcinogenic HI for all receptors is less than the
threshold of unity used by the USEPA to determine if further action is warranted.
Exposure to the Phase |IB site by the modeled receptors does not pose a significant
adverse health risk to human health.
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Table C-45a, b, and ¢. Carcinogenic and Noncarcinogenic Risk from Exposure to the Soil for
the Phase IiB Site

Non-care

lngésu_on. e ! NA NA NA NA
- | EPG(ma/kg)’
Lo e NA_ | 60E-08 | NA | 246-09 | NA | 1.7E-09
1 s0s 5.8E-03 | 356-07 | 5.8E-03 | 14E-08 | 8.16-04 | 9.8E-09
076 34E-02 | 54E-06 | 3.4E02 | 22607 | 47E-03 | 1.5E-07

Non-
carg carc Carc carc Carc

Non-carc

6.86-06 | 5.7E-02 | 3.7E-07 { 1.1E-01 | 3.4E-06 | 8.8E-02 [ 1,7E-05

NA NA

1.9E-08 NA | BOE-10 NA | 97E10
i3 3.4E-08 | 5.0E-04 | 1.2E-09 | 1.4E-04 | 1.7E-.00
CL0.76¢ 1.1E-02 | 1.86-06 | 2.9E-03 | 1.9E-08 | 8.2E-04 | 2.6E-08
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Non-carc
carc carc carc

7.3E-02 | 4.8E-04 | 44E-10 | 8.9E-04 | 4.1£-09 | 2.7E-03 | 7.4E-08

nhalation’ . NA NA NA NA
| EPC(mghkg)
D g ap NA | 28E12 | NA | 11E-13 1 NA | 16E-13
P DDT 3,08 NA | 19811 | NA | 77E13 | NA | 11E-12
ocArsenics i agrg 25605 | 57E-10 | 2.76-05 | 2.3E-11 | 6.96-08 | 3.2E-11

Tables C-46a, b, and ¢. Carcinogenic and Noncarcinogenic Risk from Exposure to the
Groundwater and Drinking Water in the Phase |IB Site

NA NA NA NA

“icdngestion Lo
G| EPC{(mgn)

14E-04 | 11E-08 | 14E-04 | 4.5E-10 | 4.0E-05 | 6.3E-10
3.4E-06 | 14E-09 ; 34E-06 | 55E-11 | 9.4E-07 | 7.7E-11

"T.1-Dichiorobthane |

: CiS'?T,EZ}_‘:_&:__ 4:: R
; Diéhloroethene

2.9E-02 NA 2.9E-02 NA 8.2E-03 NA
6.9E-05 NA 6.9E-05 NA 1.9E-05 NA
11E-03 | 21E-06 | 1.1E-03 | 8.2E-08 { 3.0E-04 | 1.2E-07
1.6E-02 | 1,3E-07 | 1.6E-02 | §3E-08 | 45E-03. | 7.5E-09
72E-04 | 5.6E-07 | 7.2E-04 | 22FE-08 | 2.0E-04 | 3.1E-08
9.26-07 | 1.7E-08 | 9.2E-07 | 6.6E-10 | 2.6E-07 | 9.3E-10
NA 1.7E-08 NA 6.8E-10 NA 96E-10
80E-05 | 2.3E-08 | 8.0E-05 | 91E-10 | 2.2E-05 | 1.3E-09

‘Naphthalenie |
Tetrachioroethene -

504805
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EF‘C (mgﬂ)
2 94E»03 47604 | 3.7E-08 | 4.7E-04 | 1.5E-09 | 1.3E-04 | 2.1E-09
3 43E-03 1.1E-05 | 4.4E-09 1.1E-05 1.86-10 | 3.1E-06 | 2.5E-10
_ 3.00E:01 : 95E:02 | NA | 95E:02 | NA | 27E02 | Na
i '.7500_5-93 22604 | NA | 22604 | NA | 62E05| NA
46E-02 3.5E-03 | 6.7E-06 | 3.5E-03 | 2.7E-07 | 9.7E-04 | 3.8E-07
53E-02 | 4.36-07 | 5.36-02 | 1.7E-08 | 1.56-02 | 2.4E-08
2.36-03 | 1.8E-06 | 2.3E-03 | 7.26-08 | 6.6E-04 | 1.0E-07
3.0E-06 | 54E-08 | 3.0E-06 | 2.2E-09 | 9.5E-11 | 3.0E-09
! NA_ | 19E07 | NA | 76E09 | NA | 11608
".5.'.3;';9!‘-1_“:”_- = 1.3E-03 | 3.76-07 | 1.36-03 | 1.56-08 | 3.6E-04 | 2.1E-08

1 Epc (mg.'i)

204E03| NA | 7.7E-08 NA | 1.3E-07
Caaseos ] 86E05 | NA BBE-05 | NA
 aooeor | 82802 | NA 82E-02 | NA
- 7.00E:03| 21E-03 | NA 34E03 | NA

Ceaskon | NA | 18E07 NA | 2.1E-06

>'] 3.0E-01 | 8.8E-07 44E-01 | 1.5E-06

| 6.86-03 | 2.1E-08 9.9E-03 | 3.6E-06

NA | 2.5E-10 NA | 4.2E-10

: 1 NA { 91E-10 NA | 1.5E-09

' boabg5 | 1.0E-06 | 2.9E-10 1.5E-06 | 4.9E-10
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Table C-47. Total Risk Results for All Receptors for the Phase 1IB Site

Non-carc Non-carc Neon-carc Non-carc Non-carc
TotalRisk [ 10E-0f | 1.7E-05 | 4.86-01 | 7.7605 | 7.2E01 | 46E-06 | 7.4E-01 | 1.3E-05 | 22E-01 | 4.1E-05
Dtbsurfece SallTolal 0 51E-02 | 76E06 | 43£-02 | 25607 | 65803 | 1.9E-07 0 0
- Drinking Water Total . -
e e Towl 0 0 0 0 0 0 0 0 0 0
undwaler Wafer o 1.06-01 | 67606 | 20601 | 50E07 | 57602 | 6.9E-07 0 0
CiifiTotal Risk: . ' ) ) ) ' )
S5 VaporIntiugion s 5.1E-06
athway Total Risk | > 1E01 | 3.0E-06 0 0 0 0 0 0 4.5E6-01
41E-01 | 20E-05 | B3E-01 | 9OE-05 | 96E-0f | 54E-06 | 7.8E-01 | 24E05 | 66E01 | 4.7E-05

C-7. UNCERTAINTY ASSESSMENT. Alf risk assessments involve the use of
assumptions, judgments, and imperfect data to varying degrees. This results in
uncertainty in the final estimates of risk. There are uncertainties associated with each
component of the risk assessment from data collection through risk characterization.
For example, there is uncertainty in the initial selection of substances used to
characterize exposures and risk on the basis of the sampling data and available toxicity
information. Other sources of uncertainty are inherent in the toxicity values for each
substance and the exposure assessments used to characterize risk. Finally, additional
uncertainties are incorporated into the risk assessment when exposures across multiple
pathways are summed. Areas of uncertainty in each risk assessment step are
discussed below.

a. Uncertainty in Data Collection and Evaluation.

(1) Itis an uncertainty of the determination of what, if anything, was buried on the
site. The compounds that constituted Herbicide Orange were generally 2,4,5-T and
2,4-D with a manufacturing contaminant of dioxin (mainly 2,3,7,8-TCDD). However, the
mixture also contained several chlorinated phenols as remnants and intermediates of
the parent materials that made each ingredient. This is common in chemical
manufacturing that is not being developed for research purposes. Each of these
compounds have a variable level of persistence in the natural environment but only the
dioxin compounds are considered to have an environmental persistence that can last
decades. Forinstance, the compound 2,4,5-T is reported to be able to exist in the soil
environment for as long as 48 months if the conditions are optimal for its persistence.
Generally, it is reported to iast for less than a growing season (usually defined as 3-4
months). This assessment assumes that the presently measured concentrations persist
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over the entire exposure period and only addresses the risk from chemicals in the
present timeframe. As is the nature of chemicals released into the natural environment,
they would most likely be at higher concentrations at the time of release and lower as
the time from release increases. This assessment does not attempt to predict the risk
existing during other timeframes.

(2) Uncertainties in the data collection/evaluation step of the risk assessment
limit determining whether enough samples were collected to adequately characterize
the risk, and if sample analyses were conducted in a qualified manner to maximize the
confidence in the results. Sample analyses results were used to develop a database,
which includes a compiete list of the chemicals in the environmental media and their
representative concentrations used in the risk assessment. The sampling and analysis
addressed various objectives in addition to the risk assessment. Therefore, the
sampies were not collected randomly but were collected from areas of the site with the
greatest likelihood to contain the COPCs. This type of nonrandom sampling biases the
data collected toward overestimating chemical concentrations from the site.

(3) All chemicals detected that were potentially site-related were retained in this
assessment. Chemicals that were never detected were eliminated from the
assessment. This practice may slightly underestimate risks due to low levels (such as,
below the sample quantitation limit) of eliminated chemicals; however, it is unlikely that
the addition of these chemicals would lead to a significant healith risk.

(4) The laboratory data packages were reviewed for preservation, holding times,
blanks, surrogate spikes, matrix spike/matrix spike duplicates and laboratory control
samples (blank spikes). Evaluation for these parameters is considered to be a “Level
2b” Data Validation. Data validation for the Phase | data indicated that some
parameters did not meet quality standards and should be rejected or considered as
estimates. While the specifics of the data validation are contained in Appendix E and
will not be reproduced here, the chemical that was recommended for rejection was a
chemical that was not detected above the analytical detection limit. Thus, it is unlikely
that this would lead to a significant impact on the calculated health risk.

k. Uncertainty in Exposure Assessment.

(1) Alarge part of the risk assessment is the estimation of risks for a broad set of
exposure scenarios and pathways. If exposure does not occur, no risks are present.
This assessment does not factor in the probability of the exposure occurring. For
certain pathways, exposure may be extremely unlikely. This assumption yields an
overestimate of risk.

C-88
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(2) Once pathways are identified, EPCs must be estimated. There is always
some doubt as to how well an exposure model approximates the actual conditions
receptors will be exposed to at a given site. Key assumptions in estimating EPCs and
exposure assumptions and their potential impact on the assessment are described in

the following paragraphs.

(a) Many factors determine the level of exposure for each exposure pathway.
These factors include ingestion rates, exposure frequencies, exposure durations, and
body weight. The values for these exposure factors must be selected by the risk
assessor to represent each receptor. For the scenarios in this risk assessment, upper-
bound values were selected for each exposure factor. In the calculations of exposure,
these multiple upper-bound exposure factors estimates compound to yield intakes
which overestimate likely exposure levels.

(b) The EPCs derived from the measured chemical concentrations are assumed
to persist without change for the entire duration of each exposure scenario. It is likely
that chemical concentrations will change over time. Unfortunately, it is not known
whether the quality will improve or degrade. Therefore, this steady state assumption
couid tend to under or overestimate exposure levels.

c. Uncertainty in the Toxicity Assessment. There is considerable uncertainty
inherent in the toxicity values for both carcinogens and noncarcinogens. Many of the
studies are based on animals and extrapolated to humans, and in some cases,
subchronic studies must be used to assess chronic effects. There is also uncertainty
associated with the route to route extrapolation of oral RfDs for caiculation of dermal
risk. Most cancer slope factors are calculated using a model which extrapolates low-
dose effects from high-dose animal studies. Since toxicity constants are generally
based on the 95th UCL interval or incorporate safety factors to compensate for
uncertainty, chemical-specific risks may be overestimated.

d. Uncertainty in Risk Characterization. Uncertainties in the toxicity assessment are
compounded under the assumption of dose additivity for multiple substance/pathway
exposure. That assumption ignores possible synergism and antagonisms among
chemicals and assumes similarity in mechanisms of action and metabolism. Overall,
these assumptions could tend to under or overestimate risk. Similarly, risks summed for
chemicals having different target organs may also tend to overestimate risk.

C-89
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APPENDIX D

TEST RESULTS OF GROUNDWATER RESAMPLING FOR HERBICIDES
CAMP CARROLL, KOREA

-1

Y639



HHRA No. 39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

DEPARTMENT OF THE ARNMY
U.S. ARMY CORPS OF ENGINEERS, FAR EAST DISTRICT
Unit #16646
APO AP 96205-5546

RERLY TO
ATTENTION OF:

CEPOF-ED-G AUG 0 2 201t

MEMORANDUM FOR USFK Assistant Chief of Staff, Engineers, ATTN: Colonel joseph F.
Birchmeier, UNIT #15237, APO AP 56205-5237

SUBIECT: Test Results of Groundwater Samples for Herbicide, Cp Caroll, Korez {(G&E 11-
032L/1:2011-44)

1. Enclosed is the summary of test resufis for groundwater samples collected from water supply
and monitaring wells at Cp Carvoll, The samples were collected by Geoteehnical and
Envirommental Engincering Branch, US Army Corps of Engineers, Far Bast Distiict (FED) and
tesied for 2,4,5-1 (chloringied herbicides) scoording to US EPA Method 81514,

2. Laboratory Findings for Original Sampling

a. Original sampling was conducted from 3 Jun to 15 Jun 2011 and the samples were tested
by SGS North America. Based on test results in FELY memorandum 1201138, dated 11 July
2011, 2,4,5-T was found in 3 samples at concenlrations of 1.02 ~ 2.83 pg/l. and detected in
other 2 samples at Jevels between the detection limit end the reporting fimit.

b. Five (§) sample extracts obtained from oripinal samples which had detected concentrations
of 2,4,5-T were re-analyzed by gas chromatography (GC) equipped with cleclion capture delector
(ECD} and verified with mass spectrometry to confiom presence of 2,4,5-T, Subsequent
reanalysis showed that there was no 2,4,5-T deteeted in any of (he water samples. The results of

re-tes! are provided in Table 1.

¢. The § samples had false positives for 2,4,5-T in the firs test due to the reasons below.

(1) The laboratory fatled 1o perform sufficient sample preparation which resulted in
interferences of 2,4,5-1 analysis by Lindane which is one of the chlorinated pesticide compound.
{2) The kadburatory failed (o follow their protocols for flagping data that exceeded

analytical lolerances. The data should have been flagaed beeause of the hiph relative pereent

difference (RPD) between the results from the two columns/detectors.
(3) Fhe laboratory has been implementing the corrective actions to ensure a similar
mistake does not happen again. Sumnuuy of corrective actions s attached at Appendix A,

3. Laboratory Findings for Re-Sampling Event
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CEPOR-EIDN-G
SUBIECT: Test. Results of Groundwater Samples for Herbicide, Cp Carroll, Korea (G&E 1-

032E/E2011-44)

a. Groundwaler samples were re-collected on 22 Jul from 5 locations where 2.4,5-T was
detected in the 1™ test of original samples. The water samples from monitaring well were
colleeted in both methods of filtered and unfiltered. Filtered samples were oblained by using in-

line filter with 0.45 um pore size.

b. Samples were tested by ECCS Laboratosy according 1o US EPA Method 8151 A. As
provided in Table 1, there was no 2,4,5-T de(c(gd in any of the water samples.

4. The POC for this matler is—r at 7%5-7735.

Enel

“hief, Geotechnical and
Engineering Branch
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39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 16 Aug 11

Table 1. Resuits of 2. 4,.5-T in Groundwater at Cp Carroll

Unit: pg/L
* Resampling
- A2l 2091y -
15.266 Unfiltered 0.6R7G < [L.56R < {41
Unfiltered 213 < 3573 = D41
BOS-1TEMW
Filtered - - < {41
Unfittered 2.83 - [.584 <041
B03-483MW
Filtered - - < 040
Unfilered 02 < 0582 <{.39
BO3-496MW
Filtered - - = .39
Unfittered 0.308 J < 3.643 <1040
BO2-48TMW
Filtered - - <{. g1
HOTES:

1. J Estimated amount detected between method getection $mit and reparting lirss
2. The non-detegis are reposted as “lese than {<] sample reporting Emit”,
3. ' Resultof 1" test was sssued by FED memorandur E2013-38, dated ¢ Jul 20771,

4, ¥ [ncrease of sample reposiing m s caused by less sampie volume taken. An acoidesial
spill of samo’e occurred duting extraction procedure in the jab.
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i ] LPPENDIX &
e g‘ﬁa

. 3

(%% 8GS Environmental Services

o (G © [ SR

Office:  Wilminglon NC

Date: 2912011

Copy: Ma

Re: CAR G11-3

The following concems were plaged into our comeciive aelion process:

1. Herbicide dual column resulis with RPD = 40% were net flagged with P qualifier as
stated in 538 SOF SY_7.13.

2. Resulis were reported from the column with 8w higher result whien the RPD was »
40%.

The raot cause for the coricams was determined as follows:

1. The Acode testing for the dual colunin methed was not thorough enough to cateh
this error.

2. The anaiyst did not suspest interference at the time, therefore the higher result was
reported on the onginal data sel. The interpretation of sactien 10.5 of the SCR
lead SGS o report the results from the column with the higher number.

Actions token ars a8 follpws:

1. Performed various analyfical festing to denmonsirate that interference was present
including GCMS confimmations. {see afiachmeants}

2. Provided revised reponts fo clieni.

3. Wiiting cods to frigger calculation in LIMS on the upload that will avtomatically
calculate the RPD. If the RPD is = 40% il will zed the qualifier to P, The prograr
will report the lower value of the two eolumina if the RPD s »40%. Ifthe RPG s
=401% the higher value will be reported.  {this will be completed on 71283511}

4, Revise SOP SV 713 and SV_5.14 to refieci P flag procedure.

TEL SD4.346.0725 FAX 304 3460751
RABIEE  Neomberofthe 5635 Sroup (Sooidié Générale de Surveliance)

D-5
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APPENDIX E

PHASE | DATA VALIDATION REPORT

Validation Report SGS_SDG1872_9-6-11
Validation Report SGS_SDG1879_9-6-11
Validation Report SGS_SDG1889_9-6-11
Validation Report SGS_SDG_1915
Validation Report SGS_OC_Herbicides2
Validation Report SGS_OC_Dioxin

E-1
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Chemical Data Validation Report for Camp Carroll Agent Orange Investigation

Far East District Project Number 11-032E

Phase: Phase 1 Soil Sampling

Laboratory: 5GS North America Inc.

Method: SW 846 Method 8290a, Chlorinated Dibenzo—p—Dioj&irjis and Chlorinated Dibenzofurans
Date: 19 August 2011
Validator:

US Army Engineer District, Honolulu

SUMMARY: Samples for all four sample d‘e‘livery groups were:-e\:fafoated in accordance with guidance
provided in the National Functional Gwdehnes for Chlorrnated Drbenzo-p -Dioxins and Chlorinated
Dibenzofurans, OSWER 9240.1-51, September 2005 Laboratory d packages were reviewed for
preservation, holding tlmes, blanks, surrogate splkes matrix splke/matrtx splke duplicates and

laboratory controi sampies (Bla nk splkes)

While one cooler of samp!es was recelved shghtiy below the recommended preservation temperature,
no quahficatlons to the data are requ:red All sampIeS were prepared and analyzed within the
recommended ho!dsng tlmes ‘Somé. batches had slight contaminat:on in blanks for one to three
analytes_ but there was'no ewdence of systemlc blank oontamlnation Some sample results need to be
qualified: as est;mated at fow ievels due toa possible positive bias.

Matrix splke and Matrix Spike Duphcate (MS/MSD) analyses were generally acceptable with only one
hatch being qua!:f”ed for one compound {1,2,3,4,6,7,8-HpCDF). Radiolabeled compounds are used as
surrogates for this method and aimost all samples had acceptable recoveries of the surrogates.

No performance evaluation ¢ _or_ reference samples were reported with any batches.
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TABLE 1 SAMPLE DELIVERY GROUP INFORMATION

Sample Chain of Number of Sample Dates Receipt Date Report Date
Delivery Group Custody Samples
Number
31101871 2483 28 7/12/11- 7/15/11 7/26/11
7/13/11
31101877 None 44 7/14/11~F 7/19/11 7/27/11
7/15/31
31101890 None 35 7/16/11~ 7/19/11 7/28/11
7/47/11 %
31101913 None 22 e 7/18/11 e 721411 8/1/11
TABLE 2 SAMPLE RECEIPT INFORMATION
Sample Temperature | SampleDates |- ‘Preparation-*| Sample to Analysis Dates
Delivery Group R < “Dates ‘| -Preparation
31101871 1.2,2.7C S 7/12/11- e 7/15/11- ) 2-7 days 7/18/11-
~7/13/11 e 7717711 7/21/11
31101877 5.2,55,5.8, | .7/14/11- |- 7/19/11- 5-6 days 7/21/11-
cooboe  B9C e 7715/ 7721711 7/23/11
31101890 |" 4.2,5.2,5.2C |+ 7/16/11- - | “7/21/11- 6-8 days 7/24/11-
e “g7/1 o 7/24/11 7/26/11
31101913 3.8,3.9C . 7/18/11 7/24/11- 6-7 days 7/27/11-
SO N Tk 7/25/11 7/29/11

Sample Preservation. Al \sampfgig'f‘iﬁdst be protected from light and refrigerated at 4 £ 2°C from the
time of receipt (time of coEIétﬁ_qﬁ .\A'rhen possibie) until the time of extraction. All samples were received
by the laboratory at temperatures between 1° and 6°C. The temperature discrepancies are slight and
should not affect the validity of the data. No data gqualification is required for any sample.

Holding Times. According to the Method, the maximum allowable holding time between sample
collection and sample preparation is 30 days. All samples were prepared within the allowable holding
time. The maximum allowable holding time between sample preparation and sample analysis is 45
days. All samples were analyzed within the allowable holding time. There are no holding time
discrepancies. No data qualification is required for any sample.
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Blanks. Method blanks were prepared and analyzed with every batch. Target analytes were detected in
several batches and the reported results for these analytes should be considered as estimated. Samples
with reported levels similar to that found in the associated blanks may be false positives.

For SDG 31101871, Three batches were prepared with three different results. Batch HXX/1180 had
three contaminants detected: 1,2,3,4,7,8-HxCDF, 2,3,4,6,7,8-HxCDF, and 1,2,3,4,6,7,8-HpCDF. Samples
from batch HXX/1180 with reported levels of these compounds should be considered as “Estimated”.
Batch HXX/1181 had one contaminant detected (2,3,7,8-TCDF}. Samples from batch HXX/1181 with
reported levels of this compound should be considered as “Estimated”. Batch HXX1187 had no
contaminants detected and samples from this batch need no qualifi “‘t”lon. All radiolabled compound
additions were within acceptable limits for all batches. "

For SDG 31101877, three batches were prepared with three.:d_ fferent: results Batch HXX1187 was
shared with some samples from SDG 31101871 and had' no conta mmants detected Batch HXX/1185
was contaminated with 2,3,7,8 TCDF. Samples from Batch HXX1185 with reported levels of this
compound should be considered as “Estimated”. Batch HXX/1190 reported a blank result for Total TCDF
but all individual isomer resulis were below the Detectgo}p Limit. The functional gutdelmes only address
reporting for individual isomers so blank values for ”Totéiéi?:.;werd not evaluated. No qUa_Iification of
results for Batch HXX/1190 s required.'&_‘A diolabled com'bduﬁd" additions were within acceptable

limits for afl batches.

For SDG 31101890, three batches were prepafed with three dtfferent resuits Batch HXX/1190 was
shared with some samples from SDG 31101877. As dlscussed above Batch HXX/1190 reported a blank
result for Total TCDF but all mdlwduai isomer results were below the Detection Limit. No gualification of
results for Batch HXX/1190. is reqmred Batch HXX/1191 had detectable levels of 2,3,7,8-TCDF and
2,3,4,7,8-PeCDF.. Samples from Batch HXX1191 with reported levels of these compounds should be
considered: as ”Estimated” Batch HXX/1192 reported biank resuits for Total TCDF and Total PeCDF but
all |nd1wdua| isomer results were below the Detectlon Limit but the signal to noise ratio for the
quantitation ions was above2; 5 1. No qual:flcatlon of results for Batch HXX/1192 is required. All
radiolabled compound additions, were within’ acceptable limits for all batches.

ForSDG 31101913 two batches were prepared with two different results. Batch HXX/1192 reported
blank results for Total TCDF and Total PeCDF but all individual isomer results were below the Detection
Limit but the signal to no:se ratso forthe quantitation ions was above 2.5:1. No qualification of resuits
for Batch HXX/1192 is requ:red ‘Batch HXX/1993 reported a blank result for 2,3,7,8-TCDF. Samples from
Batch HXX/1993 with reported levels of this compound should be considered as “Estimated”. All
radiolabled compound additions were within acceptable limits for all batches.

Radiolabled Compound Recoveries. Radiolabeled chlorinated dioxins and dibenzofurans serve as the
isotopic dilution quantitative mechanism in this method. The recovery of these compounds along with
the recovery of the cleanup standard is a critical measure of the effectiveness of the laboratory and
method to extract the compounds of interest. *'Clis a measure losses during cleanup.
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For SDG 31101871, Batch HXX/1881 had fow recoveries for the radiolabeled *C compounds in the
Matrix Spike/ Matrix Spike Duplicates but acceptable *’Cl recovery. This indicates problems with the
preparation and handling of these quality control samples. While four of the radiolabled compounds
were below the acceptance limit in the Matrix Spike sample, only one radiclabled compound in one of
the associated field samples was outside the limits. No qualification of the results is required.

For SDG 31101877, samples E11-117-S1 and E11-131-51 had low recoveries for most radiolabled
compounds and failures for one or more. While the reported amounts for these compounds were
below the estimated detection limit, the overall low recoveries mdlcate a slightly low bias for the
reported result. However, no gualification of the results is requwed

For SDG 31101890, sample E11-141-52 had low recovery for : : DD. This sample had detectable
levels of OCDD (48.5 pg/g) and therefore the results should be flagged as estimated with a probable low

bias.

For SDG 31101913, sample E11-153-53 {MSD} had ib\d recoveries for several Fédiolabied compounds.
However, the MS/MSD recoveries for the native compounds were well within acceptable limits so no
qualification is required for the assoaated samples in preparation batch HXX1193.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) A matrix splke and matr:x spike duplicate pair are
used to document the blas ofa method ina glven sample matr{x An allquot of sample is fortified
{spiked} with a known. concentratlon of target analyte( ) The splklng occurs prior to sample preparation
and analysis. A matrix splke is used to document the blas of a methiod in a given sample matrix.

For these analyses, Iaboratory control blanks or field samples were fortified at levels approximately
forty times the lower limit of quantltatlon (Method Reportlng Limit). The acceptance limits are set
between 70% and 135% of the amount added N

For SDG 31101871 one fleld sample (E11 115 -54) and one lab control sample for batch HXX/1881 were
reported. There’ were no exceedances in the MS/MSD results for the field sample. The lab control MS
and MSD sampies h__,ad_severa} fow: gec:over!es each for radiolabled compounds, as discussed above. No

gualification of samples 'is required:' S

For SDG 31101877, three ﬂeid MS/MSD samples and three lab control samples were analyzed. All
resulted in acceptable recoveries and no sample gualification is reguired.

For SDG 31101890, two field MS/MSD and three laboratory controf samples were analyzed. For batch
HXX/1190, all analytes were within acceptable limits and no sample qualification is required for
associated field samples. For batch HXX1191, Laboratory Control Sample 8934 had slightly high recovery
for 1,2,3,4,6,7,8-HpCDF in the MSD only. The field MS/MSD sample for batch HXX1191 had low
recoveries for OCDD with acceptable *C QCDD. No sample qualification is required for associated
samples. For batch HIXX1192, both the Lab Controf Sample (Blank Spike/Blank Spike Duplicate)} and the
field sample (E11-148-52) had high recovery exceedances for 1,2,3,4,6,7,8-HpCDF. This indicates a high
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bias and associated samples with detectable resuits should be considered as “Estimated”. Sample E11-
148-52 MS recoveries for all radiolabled compounds were low with four *C compounds below
acceptable limits. MSD recoveries were well within the limits for this sample.

For SDG 31101913, two field and two lab control MS/MSD sampies were analyzed. As reported above,
for batch HXX1192, both the Lab Control Sample (Blank Spike/Blank Spike Duplicate) and the field
sample {E11-148-52) had high recovery exceedances for 1,2,3,4,6,7,8-HpCDF. For batch HXX1193,
1,2,3,4,6,7,8-HpCDF was also high for the Blank Spike MS sample. This indicates a high bias for both
batches and associated samples with detectable results should be considered as “Estimated”. Field
Sample £511-153-53 had high recovery for the MS sample for OCDD Ea"rid poor relative percent difference
between the MS/MSD samples. The MSD sample had low recovery for both *C and ¥l radiolabeled
surrogates. While this indicates probahly sample processmg dlfflcuftles with this MS/MSD pair, no
sample qualification is required. MS/MSD recoveries for sampfe ES11- 149 52 were all within acceptable

limits.

Overall, MS/MSD recoveries of field samples weré- w:thm acceptable limits. Wlth the exception of
1,2,3,4,6,7,8-HpCDF in batch HXX1192, no sample quallficatlon is requ;red K
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Chemical Data Validation Report for Camp Carroll Agent Orange Investigation

Far East District Project Number 11-032E

Phase: Phase 1 Soil Sampling

Laboratory: SGS North America Inc.

Method: SW 846 Method 82904, Chlorinated Dihenzo—p—DkiOXiﬁ's and Chlorinated Dibenzofurans
Date: 19 August 2011 o

Validator: —bk}

US Army Engineer District, Honolulu

SUMMARY: Samples for al four sample dellvery groups were evaluated in accordance w;th guidance
provided in the National Functional Gurdelmes for Ch.’ormated Drbenzo -p-Dioxins and Chiorinated
Dibenzofurans, OSWER 9240.1-51, September 2005 Laboratory data’ ;packages were reviewed for
preservation, holding times, blanks, surrogate, splkes maA'-"x--sptke/matrix splke duplicates and
laboratory control sampies (Biank sp:kes) B B

While one cooler of sam‘pEes was received slightly befow the recommended preservation temperature,
no quahfrcatlons to the data are requlred All samples were prepared and analyzed within the
recommended holdmg times. Some batches had shght contammatlon in blanks for one to three

analytes | but there was no. evldence of systemlc biank contam;nat;on Some sample results need to be
qualified: as est:mated at low- levels due to a possible positive bias.

Matrix sprke and Matrix Spike Duphcate (MS/MSD) analyses were generally acceptable with only one
batch being qual:f&ed for one compound (1,2,3,4,6,7,8-HpCDF). Radiolabeled compounds are used as
surrogates for this method and almost all samples had acceptable recoveries of the surrogates.

No performance evaluatlon-or._reference samples were reported with any batches.

FOR OFFICIAL USE ONLY

e 0



TABLE 1 SAMPLE DELIVERY GROUP INFORMATION

Sample Chain of Number of Sample Dates Receipt Date Report Date
Delivery Group Custody Samples
Number
31101871 2483 28 7/12/11- 7/15/11 7/26/11
7/13/11
31101877 None 44 7/14/11-.0." 7/19/11 7/27/11
7/15/11 %
31101890 None 35 7/16/11- 7/19/11 7/28/11
.7/_1-7‘/11 i
31101913 None 22 7/18/11 Ce7/21/11 8/1/11
TABLE 2 SAMPLE RECEIPT INFORMATION
Sample Temperature Sample .p_ates:"é,: :}_?.;::eparatio'n ;'.f"‘; Sample to Analysis Dates

Delivery Group

{_Preparation

T 77121

/15/11 —

31101871 1.2, 2.7C : 2-7 days 7/18/11-
s S7/13/11 4 7/17/11 7/21/11

31101877 5.2,55,5.8, /14711 T 7/19/11- 5-6 days 7/21/11-
|- sec ol<f 7715720 %7/21/11 7/23/11

31101890 | 4:2,5.2,5.2C |+ 7/16/11- - :| “7/21/11- 6-8 days 7/24/11-
e gzl ol 7/24/11 7/26/11
31101913 3.8,3.9C 7/18/11 7/24/11- 6-7 days 7/27/11-
R 7/25/11 7/29/11

Sample Preservation. All sampiesmust be protected from light and refrigerated at 4 £ 2°C from the

time of receipt (time of col'-igé't‘::ti;br:‘i:When possible) until the time of extraction. All samples were received

by the laboratory at temperatures between 1° and 6°C. The temperature discrepancies are slight and

should not affect the validity of the data. No data qualification is required for any sample.

Holding Times. According to the Method, the maximum allowable holding time between sample

collection and sample preparation is 30 days. All samples were prepared within the alowable holding

time. The maximum allowable holding time between sample preparation and sample analysis is 45

days. All samples were analyzed within the allowable holding time. There are no holding time

discrepancies. No data qualification is required for any sampie.
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Blanks. Method blanks were prepared and analyzed with every batch. Target analytes were detected in
several batches and the reported results for these analytes should be considered as estimated. Samples
with reported levels simifar to that found in the associated blanks may be false positives.

For SDG 31101871, Three batches were prepared with three different results. Batch HXX/1180 had
three contaminants detected: 1,2,3,4,7,8-HxCDF, 2,3,4,6,7,8-HxCDF, and 1,2,3,4,6,7,8-HpCDF. Samples
from batch HXX/1180 with reported levels of these compounds should be considered as “Estimated”.
Batch HXX/1181 had one contaminant detected (2,3,7,8-TCDF). Samples from batch HXX/1181 with
reported levels of this compound should be considered as “Estimated”. Batch HXX1187 had no
contaminants detected and samples from this batch need no qua!aﬁcatlon All radiolabled compound
additions were within acceptable limits for all batches. A

For SDG 31101877, three batches were prepared with thre'é':d'if'fere'ﬁ't '_te-__s_uks. Batch HXX1187 was
shared with some samples from SDG 31101871 and had'ﬁo contamina r{ité"'detected Batch HXX/1185
was contaminated with 2,3,7,8 TCDF. Samples from, Batch HXX1185 with reported levels of this
compound should be considered as “Estimated”. Batch HXX/1190 reported a blank resuit for Total TCDF
but ail individual isomer resuits were below the Detectlon Limit. The functional gmdelines only address
reporting for individual isomers so blank values for "Totais .were not evaluated. No quahﬂcatlon of
resuits for Batch HXX/1190 is required. A!l radlolabied compoﬁnd additions were within acceptable

limits for all batches.

For SDG 31101890, three batches were prepared with three dn‘ferent results Batch HXX/1190 was
shared with some sampies from SDG 31101877, As dsscussed above, Batch MXX%/1190 reported a blank
result for Total TCDF but’ aIE mdiwduai isomer result v_vere below the Detection Limit. No qualification of
results for Batch HXX/1190 is required. ‘Batch HXX/'1191 had detectable levels of 2,3,7,8-TCDF and
2,3,4,7,8-PeCDEF.. Samp!es from Batch HXX1191 with reported levels of these compounds should be
considered. as “Estlmated” Batch HXX/1192 reported blank results for Total TCDF and Total PeCDF but
ali mdl\nduai isomer restilts were below the Detection Limit but the signal to noise ratio for the
quantitation’ ions was above 2.5 5: 1 No qualiﬂcatlon of results for Batch HXX/1192 is required. All
radiolabled c‘ompound additions were within acceptable {imits for all batches.

For SDG 31101913 two batches were prepared with two different results. Batch HXX/1192 reported
blank results for Total TCDF and Total PeCDF but all individual isomer resuits were below the Detection
Limit but the signal to nOise ratio for the quantitation ions was above 2.5:1. No qualification of results
for Batch HXX/1192 is reqmre_d. .Batch HXX/1993 reported a blank result for 2,3,7,8-TCDF. Samples from
Batch HXX/1993 with reported levels of this compound should be considered as “Estimated”. All
radiolabled compound additions were within acceptable {imits for all batches.

Radiolabled Compound Recoveries. Radiolabeled chlorinated dioxins and dibenzofurans serve as the
isotopic dilution guantitative mechanism in this method. The recovery of these compounds along with
the recovery of the cleanup standard is a critical measure of the effectiveness of the laboratory and
method to extract the compounds of interest. *’Clis a measure losses during cleanup.
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For SDG 31101871, Batch HXX/1881 had low recoveries for the radiolabeled *C compounds in the
Matrix Spike/ Matrix Spike Duplicates but acceptable *’Cl recovery. This indicates problems with the
preparation and handling of these quality control samples. While four of the radiclabled compounds
were below the acceptance limit in the Matrix Spike sample, only one radiolabled compound in one of
the associated field samples was outside the limits. No quaiification of the results is required.

For SDG 31101877, samples E11-117-S1 and E11-131-51 had low recoveries for most radiolabled
compounds and failures for one or more. While the reported amounts for these compounds were
below the estimated detection limit, the overall low recoveries indicate a slightly low bias for the
reported result. However, no qualification of the results is reqmred

For SDG 31101830, sample E11-141-52 had low recovery for 13C OCDD This sample had detectahle
levels of OCDD (48.5 pg/g) and therefore the results should be ﬂagged as estlmated with a probable low

bias.

For SDG 31101913, sample E11-153-53 {MSD) had ‘Iog.'v.'recoveries for several"fédiolabted compounds.
However, the M5/MSD recoveries for the native compounds were well within acceptable limits so no
qualification is required for the assoaated samples in preparat:on batch HXX1193.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) A matr:x sptke and matr:x spike duplicate pair are
used to document the bias ofa ‘method in a gwen sa mple ’ atrlx An a!lquot of sample is fortified
{spiked) with a known concentratlon ‘of target analyte(s -rThe sptkmg occurs prior to sample preparation
and analysis. A matrix splke is used to document the blas of a method in a given sample matrix.

For these analyses, Iaboratory control blanks or field sampfes were fortified at levels approximately
forty times the lower limit of quantltatlon (Method Reportmg Limit). The acceptance limits are set
between 70% and 135% of the amount added. '

For SDG 31101871 one field sample (E11 115 -54) and one lab control sample for batch HXX/1881 were
reported. There were no exceedances in the MS/MSD results for the field sample. The lab controf MS
and MSD samples had several low: recoverles each for radiolabled compounds, as discussed above, No

gualification of samples_‘_&lg required; .

For SDG 31101877, three ﬁe'letlw-i’_\_/'l_fil/MSD samples and three lab control sampies were analyzed. All
resulted in acceptable recoveries and nc sample qualification is required.

For SDG 31101890, two field MS/MSD and three laboratory control samples were analyzed. For batch
HXX/1190, all analytes were within acceptable limits and no sample qualification is required for
associated field samples. For batch HXX1191, Laboratory Control Sample 8934 had slightly high recovery
for 1,2,3,4,6,7,8-HpCDF in the MSD only. The field MS/MSD sample for batch HXX1191 had low
recoveries for OCDD with acceptable *C OCDD. No sample qualification is required for associated
samples. For batch HXX1192, both the Lab Control Sample (Blank Spike/Blank Spike Duplicate} and the
field sample (E11-148-52) had high recovery exceedances for 1,2,3,4,6,7,8-HpCDF. This indicates a high
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bias and associated samples with detectable results should be considered as “Estimated”. Sample E11-
148-52 MS recoveries for all radiolabled compounds were low with four *C compounds below
acceptable limits. MSD recoveries were well within the limits for this sample.

For DG 31101913, two field and two lab control MS$/MSD samples were analyzed. As reported above,
for hatch HXX1192, both the Lab Control Sample (Blank Spike/Blank Spike Duplicate} and the field
sample (E11-148-S2} had high recovery exceedances for 1,2,3,4,6,7,8-HpCDF. For batch HXX1193,
1,2,3,4,6,7,8-HpCDF was also high for the Blank Spike MS sample. This indicates a high bias for both
hatches and associated samples with detectable results should be considered as “Estimated”. Field
Sample ES11-153-53 had high recovery for the MS sample for OCDD and poor relative percent difference
between the MS/MSD samples. The MSD sample had low recovery for both C and ¥'Cl radiolabeled
surrogates. While this indicates probably sample processing; d:ffrcultles with this MS/MSD pair, no
sample qualification is required. MS/MSD recoveries for samp!e ES11- 149 52 were all within acceptable

limits.

Overall, MS/MSD recoveries of field samples weré. W|thin acceptable limits. Wlth the exception of
1,2,3,4,6,7,8-HpCDF in batch HXX1192, no sample qualiﬁcatlon is requwed
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Chemical Data Validation Report for Camp Carroll Agent Orange Investigation

Far East District Project Number 11-032E

Phase: Phase 1 Soil Sampling
Laboratory: 5GS North America Inc.

Method: SW 846 Method 8151a, Organochlorine Herbicides: S

Date: 19 August 2011

Validator: _

US Army Engineer District, Honolulu

:cordance with gwdanc‘:é' provided in the

Samples for all four sample delivery groups were evaluated
National Functional Guidelines for Superfund Organrc Methods Data Review, OSWER 9240.1-48, June
2008. Pesticide Organic Analysis criteria were utilized.. Laboratory data packages were reviewed for
preservation, holding t:mes bEanks surrogate splkes rnatrlx splke/matrlx splke duplicates and

laboratory control samples & ST

TABLE 1 SAMPLE DELIVERY GROUP ENFORMATiON

Sample - K-:wCham of*‘ Sampie Dates | Receipt Date Report Date
Delivery Group |* * Custody
Number
31101872 2483 i 28" 7/12/11- 7/15/11 7/26/11
. 1. 7/13/11
31101879 "% None 15 a4 7/14/11- 7/19/11 7/27/11
Tl 1 7/15/11
31101889 None- |- 35 7/16/11- 7/19/11 7/28/11
R 7/17/11
31101915 None 22 7/18/11 7/21/11 8/1/11
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TABLE 2 SAMPLE RECEIPT INFORMATION

Sample Temperature | Sample Dates Preparation Sample to Analysis Dates
Delivery Group Dates Preparation
31101872 1.2,2.7C 7/12/11- 7/15/11 3-4 days 7/21/11-
7/13/11 7/22/11
31101879 5.2,55,5.8, 7/14/11- 7/19/11~ 6-7 days 7f22/11-
5.9C 7/15/11 7721711 7/28/11
31101889 4.2,5.2,52C 7/16/11- 7/21/11° 3 days 7/26/11-
7/17/11 e, 7/28/11
31101915 3.8,3.9C 7/18/11 7/24/11~ | 7-14 days 7/28/11-
~ 5811711 s 8/3/11

Samp}e Preservation. All samples must be protected from Iight and refrigerated at‘4 t 2°C from the
by the laboratory at temperatures between 1° and 6°C. The temperature d:screpanc:es are slight and
shouid not affect the validity of the data. No data quailficatlon is requ:red for any sample.

Holding Times. The maximum allowable hoidmg time between sample co!lectlon and sample
preparation is 14 days. Ail samp!es were prepared W|th|n the aliowable hoidang time. The maximum
allowable holding time between sample preparation and sample anafy5|s is 40 days. All samples were
analyzed within the aIEowable holdlng tlme There are no hold:ng time discrepancies. No data
qual:ﬂcanon is requwed for any. sampie :

Bianks. B!anks were analyzed W|th every preparatlon and anaEytlcal batch. No analytes were detected
Inany of the blanks No data quallfrcation iS requnred for any sample.

Surrogate Spike_Recover:es. A su_rrq_gate is & 'pure compound different from, but similar enough to, the
analyte that, when added ata knowh'concentration to the sample prior to processing, provides a
measure of the overall efflc:ency of the method {recovery). Surrogates have chemical characteristics
that are similar to that of the analyte and must provide an analytical response that is distinct from that
of the analyte. Surrogates rnust be unlikely to be found in environmental samples and are added to

them for quality control purposes.

The US EPA recommended surrogate is 2,4-Dichlorophenylacetic Acid (DCAA} is specified in the
laboratories Standard Operating Procedure and was utilized for these analyses. DCAA is added to
samples at the beginning of the preparation process and carried through to the final analysis. The
recovery of the surrogate is expressed as a percentage of the amount originally added. The acceptance
limits are set at 35% and 135% of the amount added.

FOR OFFICIAL USE ONLY




For SDG 31101872, all sample, blank, and blank spike results were within the acceptance limits. Matrix
Spike and Matrix Spike Duplicate (MS/MSD) surrogates were above the upper control limit. The
recoveries of 186% and 193% (extraction lots xxx1537 and xxx1538 respectively) for these laboratory
blank samples may indicate improper addition of the surrogate for these samples, but do not affect the

sample results.

For SDG 31101879, all sample, blank, and blank spike results were within acceptable limits. Surrogates
were not added to MS/MSD samples for field samples (E11-122-S4, E11-123-53, and E11-140-52) and
they could not be evaluated.

For SDG 311018889, all sample, blank, and blank spike results wer'e Within acceptable limits. Surrogates
were not added to MS/MSD samptes for field samples (E11 135 52 E11 148-52) and they could not he

evaluated.

For SDG 31101915, all sampie, blank, and biank splke resu|ts were Wlth!n acceptable limits. Surrogates
were added to MS/MSD samples for field samples E11 149-52 and E11-150- S3,’ Surrogate recovery for
E11-150-53 was within the acceptance limits but recovenes for £11-149-52 were above the upper
control limit. Surrogate recovery for the unfortified sampie was 63 7%, well within the -acceptance
fibuted to the exceedances. The

range and it is unlikely that sample matr:x snterference can'be
anomalous surrogate recovery may be due: to contamlnated glassware or improper addition of
surrogate for this sample and does not affect the other sample results

Matrix Spike/Matrix Splke Dupllcate (MS/MSD) A matrlx spl'ke and matrlx spike duplicate pair are
used to document the, blas ofa method ina gfven sample matrix. An ailquot of sample is fortified
(spiked) with a known concentratton oftarget analyte(s) The spiking occurs prior to sample preparation
and analysis. A matrix spike'is used to document the bias of a method in a given sample matrix.

For these analyses iaboratory control bIanks orfield. samples were fortified at levels approximately five
times the !ower limit of quantltatlon (Method Repomng Lienit). The acceptance limits are set between
60% and 140% of the amount: added

For SDG 31101872,__Qne MS/MSD s_amp!e, a lab control sample for batch xxx1538 was reported. There
were no exceedances. Two field sa*m'ples were listed as MS/MSD (E11-115-54 and E11-124-54) however
according to the MS/MSD reports these were not spiked (spike amount listed as “0"). Both of the
MS/MSD analyses had detectab!e Ievels of target analytes and recoveries which are within acceptable
limits are provided. The report narrative states that “The client MS/MSD associated with this sample
does not meet the QC criteria. The samples were re-analyzed and confirmed the MS/MSD recoveries.
These recoveries may be attributed to matrix interferences.” It is not clear whether the spike amount
was omitted from the sample or simply from the 1ab report. The laboratory has been contacted for
clarification. If the spike amount was a typographical error, then the batch was within acceptable limits

and does not need to be flagged.

Sample £11-115-54 was prepared in batch XXX1538, sample E11-124-54 was prepared in balch XXX1537
and three out of the four surrogate recoveries significantly exceed the acceptance criteria and as
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discussed above, were the only results in the batches to do so. It is likely that the fieid MS/MSD
samples were incorrectly handled during the preparation process, thus invalidating their usefulness for

determining bias.

For SDG 31101879, three field MS/MSD samples were analyzed. Low recoveries {<60%) were found for
eight analytes from four of the six analyses. The relative percent difference between replicate spiked
samples was generally fair to good which indicates a slightly low bias. Field samples from these lots
{(xxx1549 and xxx1551}) have been flagged "MS/MSD does not meet QC criteria due to matrix
interference.”. None of the samples had detectable ievels of any of the target compounds,

For SBG 311018889, two field MS/MSD samples were analyzed. de.i.'e'eoveries (<60%) were found for
five analytes from three of the four analyses. The relative percent difference between replicate spiked
samples was generally fair which indicates a slightly low bias: Clean laboratory spikes generally
demonstrated higher recoveries than the field sample spikes field sa mples from these lots (xxx1566
and xxx1567) have been flagged “MS/MSD does not meet QC criteria due to martrix interference.”
None of the samples had detectable levels of any of the target compounds. None of the sa mpies had
detectable levels of any of the target compounds. e

For SDG 31101915, two field and two Iab control MS/IV!SD samples were analyzed. Low recoveries
(<60%) were found for seven analytes from three of the four fleld .samples analyses. Low recoveries
{<60%) were found for four analytes from two of the: four lab control sampies analyses. The relative
percent difference between repllcate spiked samples was generaEiy falr which indicates a slightly low
bias with no difference between the field and the fab controi sampEes Field samples from these lots
(xxx1575, xxx1576, xxx1605 and xxx1613) are affected None of the samples had detectable levels of
any of the target compounds ‘

Overali, MS/MSD recoveries of fleld samples were varlable and sometimes below the lower acceptance
limit, and.| never ahove the ‘upper |lmlt Thls indicatesa low bias. None of the samples in any of the
SDG’s had detectable levels of any target ana[yte so therefore a “J" flag {estimated) should be attached
to the “U”. H

Laboratory Conti'el Samples Labotatory control samples were prepared and analyzed for each batch.
The recoveries of alt target compounds were within the laboratory acceptance range of 60% through
135%. No data quallficat:on is reqwred for any sample.
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Chemical Data Validation Report for Camp Carroll Agent Orange Investigation

Far East District Project Number 11-032E

Phase: Phase 1 Soil Sampling
laboratory: SGS North America Inc.

Method: SW 846 Methods 6010c, 7471h, 8081, 8151a, 8260b, and 8270d.
Sample Group: 31101879

Date: 6 September 2011

PR ——S

US Army Engineer District, Honolulu

SUMMARY: Results for organic analyses were evaluated in accordance with National Functional
Guidelines for Superfund Organic Methods Data Review, OSWER 9240.1-48, June 2008. Laboratory data
packages were reviewed for preservation, holding times, blanks, surrogate spikes, matrix spike/matrix
spike duplicates and laboratory controi samples {Blank spikes}). Evaluation for these parameters is
considered to be a “Level 2b” Data Validation.

This report includes a discussion of the evaluation, identification of reported results which need to be
qualified {flagged) due to quality control issues or deficiencies, and the reasons for the flags. The
evaluation showed that the data is generally of acceptable quality with some results for specific analytes
being rejected or qualified as estimated.

No performance evaluation or reference samples were reported with any batches.



APPENDIX 1

Automated Data Review Results
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EDD Summary Report by Analysis Method

Laboratory Reporting Batch : 31101879 Laboratory : SGSW Lab Report Date : 08/22/2011
Analysis Method Client Sampfe 1D L.ab Sample 1D Analysis Type Preparation Collection Receipt Date  Praparation  Analysis Date
Method . Date Date
Matrix
6010C

07/15/2011 07/18/2011 07/20/2041 07/20/2011
07/15/2011 071512011
07152011 071912011 07!2(},’2011 0742172011

CEMANSY  atiosavesss30A0B SO OASR0NT OPAM0TY 072002013 072002011
1-112 ] ; B @201 072002011 0772012011
Cemezsz T amotsrece T mose g0 gpan0it | QTAWRON 0720020011 0722012081
CER-117-81 avosreis 50 07142011 OPA9I20N 07202011 OV/202001
3 31101875019 so 074211 0792011
31101879020 S0 OTHAR011

CEViTS4 T ariensracze T Taoses 50 074142011 O7ASI2011 0702011 07/20/2011
TTTevrazost T T aiesveoss 50 07;52011 O7AGIZ011 070202011 077202011

’ O7A52011  O7ASRROT1
E11-120-53 31101879041 30508 SO 07A52011  OPH9/Z019  G720/2011 07001
T Etiazist atioteraodz asoB so 07HBIR011 OTHOMG1T  GT/2002017  07I0/R0T

07/2012011

31101879023 O7142011 0711912011 07/20/2011

gi322.82

E11-122-53 Tatieraveoza g0 OFA42011 oTrarzon 6772012011
’ R “oriieot 07/2012011

31101879032 50 o7AszOit 07rS0N1 " 077202011

""" 50 oiMsmOn | o7As0t1 OTROR01T 0700

07152011

07/19/2011
o701 072012011 071222011
TO7M5R01T OTA®2011 072002014 OT/20/2011
SO O7M4IZ0TY OTHSZ0T1  OTR0M20M11  O7/202011
OTRO0ROM O7TA20R0TT
07/20/2011 0772012011

E11-42384 31101879037
E1$-125-51 31101879006

E11 ‘526 §1 31101879004
E11 126-82 311019790{)5 30508 50 07142011 0?1’19.'2011 07/20/2011 072012011

EVI-2081  anomieon : 30508 80 OFR4R0TT 079011

Profect Number and Narme: 11-032E - 11-032E Carroll Agent Orange

ADR 8.2 Report Date: 9/2/2011 07.28 Page 1 of 11
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EDD Summary Report by Analysis Method

Laboratory Reporting Batch : 31101879 Laboratory : SGSW L.ab Report Date : 0872212011
Analysis Mathod Client Sample 1D Lab Sample (D Analysis Type Preparation Cotection Receipt Date  Preparation  Analysis Date
Method i Date Date
Matrix
31101879011 o RES 30508 SO o Q71452011 07182011 Q7202011 aT420/2011

071191201

07119/2011
0711912011

E11-131-52 31104878003 30508 074412011  D7/HQR2011 072072011 O7/201201%

""" CEM1432.81  aitote7ends sgso8 O7ABI2081 o701 O7R0M011 072212011
- S - avsme CO7MBI2011  O7MO2C11 072012011 O7/21£201%

CEnszgz 0 3vioieiso4e 3080R SO 07052011 OTHOMOY 07202011 072202011

' CUUTTTTTI T  Tanspe s00 o7ABROTd 7M1 OT20R011 07218081

Q7G0T DFABL0NT  DT20R0N O7I2202011
UGTASIO1 07A9201 072012011 OT/R1/2041
0TABI2011  O7TH92011 07
071512041 07118/2011
31101879053 3058 S0 0711512011 O7HSI2011 Q72002017 0742212011

0792011 O7RM2011 07212011

Tsnoiereoss

07/22/2011

07/20/2011

07/20/20114 72042011

31101879012

CUEnMesT

SO G011 07M92011
50 QiM4E01T OTASROIT O7R0R011

TTE11-148-51 31101879028 T aeses T Tso T Termaizo1 | ovienzond o7eo/201d
CEfi4es2 stroseregzs U sgsoB SO0 OWA4I031 OFA92011  O7/202011

07152011 0

0772072071
0TI
0712072011 B

07119/2011 0712172011 07/21/2011

31101875044

" E11-109-51

~10!

31101879038 o7RAZ011 07/AR01T
31101879008

E11-111-81
E11-112-51

07142011 Qu192011 07212011 07242010
0711412011 071972011 07212011 0712112011

_ 07_11412{}11 0711942011 0772172011 0772172001

Project Number and Name: 11-032E - 11-032E Carrolf Agent Orange

ADR 8.2 Report Date: 9/2/2011 07.28 Page 2 of 11
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EBDD Summary Report by Analysis Method

Laboratory Reporting Batch : 31101879 Laboratory : SGSW l.ab Report Date : 08/22/2011

Analysis Method Client Samgle iD Lab Sample IO Analysis Type Preparation Collection Recelpt Date  Preparafion  Analysis Date
Method Matrix Date Date
E11117SE __________________ 31%018?9019 _______________ RES ____________ 74718 ______________________ SO ________ _0'!'.’14.'2011 07/19/2011 OTi2152011 G7i21/2019
E11-117-83 _7471!3 2l0] 071412011 074{9/2011 a7/2142011 07212011

E11-120-52 74718 S0
TE11-120083 74718 80
E11121-81 74718 56
U etz ajomreoss U wgsmso
) ) ”Ejl'l 122 31 T 31?018?9022”V"V””””7”V”””V”V”r”7‘%‘4’%’1&“’””““””“‘"”56“.

""""""" E11-122.54 30
- T < T 5o
S
CE1T12383 31101879034 h Cmne S0
Ceniazass snwosereox  wars 80
31101879006
E11.125.82 21101679007
31101879004

07/114/2011

07152011
0?{1_51’2011

07192011 0721/2011

0711972011 07/21/2011

0712112011

07242011

07212031

0712112011
oTAsi2011  O7ADROT  oviiion | 07011
QTA4I2011 | OTASM011 | 072412011 GT2H2014
TR0t eTNz0NE

aTRP01T 0742172014
07M42011  OTH92611 072420611 07101
T orhsRo11 O7Man0lt 07t 0T24A2011
o i o

0712412041

DINEROT OTHwR0TT
G7HER0 O7ASRON1 OR2M2011 072142011

1812011

31101879005

071972011 072172011

31101879011

07/1812011 0712172011

31101879046
31101875047

E11-120-81

E11 131 S1
TE11-131-82

“31101879003 7471B

E11-133-81 31101879050 7471B 80
E11 133 82 31101879051 7471B S0

07115/2011

si01e79002 T TanE

07/14/2011

Q771472041

07‘.’1 51’2011
071’151‘201?

Q7901

072172011
07.’?9!2011

o201t O

072112011
07/2172014

772172011
oo 0772172011

0?1’1 9.’201 1

oot

0720
0702112011

Project Number and Name: 11-032E - 11-032E Carrolf Agent Orange

ADR 8.2

Report Dale: §/2/2011 07:28
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EDD Summary Report by Analysis Method

Laboratory Reporting Batch : 31101879 Laboratory : SGSW L.ab Report Date : 0872212011
Analysis Method Client Sample ID Lab Sample 1D Analysis Type Preparation Collectlon Recelpt Date  Preparation  Analysis Date
Method : Date Date
Matrix
£11-136-81 31101879953 RES, 0711512011 0771912011 07242011 072172014
31101879054

“TE11140-53
£11-146-51

31101878021
10187
31101879030

071412011 D7M92011 G7/21/2091

DINSROTT  GTASRIY OIR12011 071802011
071151201 Q792011 QrRA2011 07.'25?01 1
Q752011 Q7192011 0742172011 Q712512011

OTMGIZ0TT | O7TA@IZ0NT 0772172011

07A5/2011  OTHO/2011 077202011 0712602014
TorAsi2011 | OTA9U2011 07/20R011 0742512011
07/14/20 0741972041 07

" st1otereoos 3641

T EM2S

3544
E11-112-52 31401879009 T 3641 50 07/14/2011  OFM®R2011  G7/20/2011  O7/23/201%1

07M4/2011  O7MS2011 070200201 07/2302011

(Grmazoin | OTHRONT | O7R0RON | OIZAR61
QIO | OTM9RONT 07202011 | 072412011

07/19/201% Q7/20/2011

071412011

0711472011 07197201 07/20/2014%

TETi117-54 07142011
E11-120-81 o ¢ !
E11-120-82 S50 07/16/2011
S0 07/15/2011 071182041 07/20/2011 0772512011
S0 O7118/20%1 a7118f2011 077202041 0772512011
FProject Number and Mame: 11-032E - 11-032E Carrolf Agent Orange
ADR 8.2 Report Date. 9/2/2011 07.28 Fage 4 of 171



EDD Summary Report by Analysis Method

Laboratory Reporting Batch : 31101878 l.aboratory : 5GSW Lab Report Date : 08/22/2011

Analysis Method Cllent Sampie ID Lab Sample D Analysis Type Preparation Coltection Receipt Date  Preparation  Analysis Date
Method Matrix bDate Date

E11-121-81 31101879042

07/15/2011 0711972011
BTHER011 07M912011

071512011 078201 0712002011 0712772011
072012011

07H972011

Q7/2012011
07/24{2011
07, 11

07HOROTT  O7/202011
O7MOZO1T  O7/20/2011 074262011
07282011

31101879025

31103879032

E11-122-84

e

S0 0752011 OTMSRO1T  O7/20i201%
SO IR0 079011 O7R02011
S0 GTNERO1 OTA92011 072002011

31101879037

£11-123-83
£11-123-84

o7ranot

EN2sSy o stsomgrsoos st
071472011

7182011

o o7/20i2011
071812011

Torkoio11

TTEmiazest U Ustiosreood T asar g0 oyna0il | 0749n011 07202011 07/232011
oTH4lR011 T OTHGOTY O7R0/011 072312014

0774412011

G7HafzeM

GH92011 07232011
07192011 0TR0201T 07/23f2011
HOROTT 072002011 ©
TS0 ovmanos1 orAmOIT OFRME0NY 074232011
S0 07A4IOT1 OTAGRON OTOR01Y 07723011
o " omson 011 072472011 072502011

GTi202011 ...

31101879011

atiigreoss “o7AeR01

0715i2014 07/2512011

Project Number and Narne:  11-832E - 11-032E Carrall Agent Orange

ADR 8.2 Repor! Date: 9/2/201107:28 Page 5 of 17
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EDD Summary Report by Analysis Method

Laboratory Reporting Batch : 31101879 Laboratory : SGEW Lab Report Date : 082212011
Analysis Method Client Sample |D Lab Sample iD Analysis Type Preparation Collection Receipt Date  Preparation  Analysis Date
Method 5 Date Date
Matrix
........... Ensisy | dmoweseoee DL 384 (GInArHOFASIE0N  O720207% | D7/26/2011

0742011 O7M1BR0TT  O7RO01F 0723010

OTA420%1  OTM9/201% 072002014 O7/2372011
n 07/21/2011 h
07/152011 07/21/2011

31101879048 0711512011

Cstiote7soso  RES 3 071812011

07152011
sowwreoss asa " soornseort
Csvomreoss ases U so U nseon oot onpiom
BOITO00 e B 80 Sison

O7ITB011 0792017
07/14/2041  O7M9/201% 0702002043
07/14/2011  O7/19/2011  07/20/201%

T o7naot | GTiARMEOV 0720011

071412011 07/19/2011 0772012011

071420119 07/19/2011 0712012011

arraail oTMe2011
OTHA2011 | OTHMSR011 | G7202011  07/24/2011

0711472011 07/19/2011 0712012011

Q7152011 071197261 Q7211261

31101878052

E11-412-82 © s1t0e79009 3541 80 o7M2011  07A9R011 07H912011

Project Number and Name: 11-032E - 11-032E Carrolf Agent Orange

ADR 8.2 Report Dale: 9/2/2011 07:28 Page & of 11



EDD Summary Report by Analysis Method

l.aboratory Reporting Batch : 31101879 Laboratory : SGSW Lab Report Date © 08/2212011
Analysis Method CHent Sample 1D Lab Samtple D Analysis Type Preparation Collection  Recelpt Date  Preparation  Analysis Date
Method Matri Date Date
atrix
CEfAMT-5T 31101879018 RES 3641 S0 07201 07H920M 0771912014 0742312011
E11-117-§2 SO 0TR42019  0TADI0TT  OTHOR01T  DR232011

9.

0711512011

0715/2011

31101875040

) E11-120-83 31101879041 3541 50 O7HSIZ01
E11-121-81 31101879042 3541 €0 71512011
Efi-121.82 31101879043 3541 g0 o701

31101878022 - a6 SO otk

071142011
07/14/2011

Tornerzont 07112011
“errarotd | o7ii2011

oTrerot o701
0THORO1 DTMeI0NT
07RO CTM9ROTT

07141201

0752011

E1$123-83 31101878034 - S 50 o7hsen

‘o7ABI2011

so T ornso11

1 0
87/19/2011

Torrazott

‘071972011
07912014

0792011

071912011 07HOrZ011
07118/2011  07H9/2011

“o7HeI2011

“orr2202011

0702202014
07422/2014

072612011

0726/2011

07/26/2011

0712612011
0772812011

07212011

Corrzeori

07222811

07222011

071,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . jie] G7I5/2011
E11-125-81 31101879006 S0 0741442011
50 0711412011

07/14/2011

E11-126-81

OPAS0TT OTANROT
o720 GTH972001

07192011

orngrRon

07,

orzeonn

O7rz2i2011

07/2212011

07H14/2011

0714i2011

Taitotereio

grAaizell

07119/20%1 0719/2011

ToTrterot1 | 0792011
6711912014

07i220011

07/23/2011
0712372011

Praject Number and Name: T1-032E - 11-Q32F Carroll Agent Qrange

ADR 8.2 Report Date: 9/2/2011 07.268

Page 7 of 11



EDD Summary Report by Analysis Method

Laboratory Reporting Batch : 311071879 Laboratory : SGSW l.ab Report Date : 08/22/2011
Analysis Method Client Sampte ID Lab Sample ID Analysis Type Preparation Collection Recelpt Date  Preparation  Analysis Date
Method Matrix Date Bate
o E11-1298‘E _______________ 31101879046 RES 364t SO 07/15/2011 07TH9{20114 07/24/2011 D?J‘26f2011

E11-130-51 . 5C 07152011 O7M92011 |
Sle] 0711412011
S0 071412041

E11-131-82 31101879003 354j 80 0741412011

N o 0711412011
1113281 31101879048
E11-132:52 BAOIBIO049 B 07n5/2011 | 0TAeR011 97172011 01

E11-1336% 37101679080 3544 ) O7MB2011 D790 Q7RU2011 07/28120Y1
33 07212011 0712662011

é ,,,,,,, .

07/29/2011 0712612011

E14-136-52 31101879054 3541 S0 O7M5I2011  O7M0/201%  07/21/2015 07262011
CTUEnadesr T Taereveotz T asar T T 0T T T orndi2011 07HOMOE OTA9R0TT 0123011
. . e , T
CE11-140-83 31101879016 T s T so 071412011 OPM9/2011 O7A9/2011  O7T/23/2011

Cattotgrmoza T e w0 opAwizodt | O7M9EONT OPASIOTT 07eNE0N1

[
07/2202011

f2212011

g11-111:81 31101879038 5035 50 O7HER2011  OTMOR011 07252011 070252014
E41-112-51 31101879008 5035 S0 0742011 07M9/2011  05/20/2011  OF/20/20%1
e sttt S
31101870018 072172011
CEM1irs: 31101879018
TE1T83 31101879020
""" TE14-117-84 31101879021

E11-120-31

Project Number and Name:  {1-032E - 11-032E Carrolf Agent Orange

ADR 82 Repont Date: 9/2/2011 07:28 Page & of 11




EDD Summary Report by Analysis Method

Laboratory Reporting Batch : 31101879 Laboratory : SGSW Lab Report Date : 08/22/20114
Analysis Method Client Sample ID Lab Sample IR Analysis Type Preparation Coflection  Receipt Bate  Preparation  Analysis Date
Method M Date Date
atrix
E11-120-83 31101872041 RES 5035 SO arihsizon QTH9/2011 Qri2zizoN Q7i22i2011

31101879022
31101879023

" 31101879024
31101879025

07/21/2011
“oriztizon om0t
07RO 0742011
0712202011 GT/Z202011
SN ool

07142011
07114{2011

e ety T T e ot wrriamont I
Q7H5201 2,
0712512011

071412011 Q71972011 Q52012011

0714/2011
S0 O7MAZOT1 O7MBR01T 0BELR0TE 0RO
50 Q7A42011 D7A9RONT 0BROROT  O7R0R01T
SO 07A42011 077192011 06002010 07)
50 oinspon | TR0V OFR220T1 07R2i0N1
"so0omsion | 0TAR0%i | onzzizoti | ofre2ion

31101879010

E11-129-51

311018739046
£11-130-51

31101879047

071412011 07/1972011 05/20/2011
0711502011 07119/2011 0712212011 07/22/2011
S0 Q752011 071912011 07/22/2011 07/2212011

S0 O7N5/2011 07/19/2011 07/22/201% 07i2212

E11-132-81 31101879048
E11-132-82 31101879048

i £11.133.82 31101872051 50 O7A5/2011  O7HS2011 07222011 07/22/12011
"""""" E11-136-51 31101879063 S0 O7AB/201%  O7MGR011 O07/25/2011

E1 V4 S0 . 07{‘% 51201 071912011 071242011
N 11 SO - SO 7 O/ L A O AL

TEV40-82 31101879013 s036 80 071412017 O7TA9R0T1 GTRAON 07282011

Praject Number and Name: 11-032E - 11-032E Carrolf Agent Orange

ADR 8.2 Report Date: 9/2/2011 0728 Page 9 of 71



EDD Summary Report by Analysis Methed

Laboratory Reporting Batch : 31101879 Laboratory : SGSW Lab Report Date : 08/22/2011
Analysls Method CHent Sampte iD Lab Samgile ID Analysis Type Preparation Collection Receipt Date  Preparation  Analysis Date
Methad Matrix Date Date
7 E11v146$1 31101879028 RES _55_35 SO __________ 07.’14.’2011 _____ 07/18/2011 072142011 074212011
E11-146-32 _!37.'14.'2011 0711812011 07/21/2011 0?1'21.'207171” 7
07/19/2011¢ 0712112011 G?.f21f2011

oror01

p
Trip Blank {0810) 07r15/2011 07/19/2011 07252011

C U vdpsienk ©813)  sttowersotr T sm35 S0 O7A4i01t 072071 OE26I2091 O7/26/2011
31101879045 OPMSIZOTT 07M1912011

E11.100-81 31104879044 RES 3/ 80 OTAS0TT O7HSR0I O7mRAf2011 O7/232014

S0 07/15/2011
E11-111-51 31101879038 . 3o41 SO 071512011 07/15/2011 07/20/2011 07/22/20114

T Tsqoeere00e Tasar T e T oznaiz011 T o7Hem@O1t | OTRD200 GY2142011

TE11-512:81

Ei1-117-51

07/14/2011 07192011 07/20/2011 07212011

A711412011 071192011 OT/20/2011 072172011

31101878020
87!

E11-12051 31101676038 07512041 O7THS2011 072012011 0772212011
T TEraoes2 avdodsrendas TOTABI011 OTHOIO1 | 07R020%1 G720l
101879041 52011 O7HL
CEvanst T Tsiwotevenaz 0752011
"""""""" Erzisz T sttoterenes T aear T T T Tee T o7Msi01e oTMer200 O7/20/2011 072202011
X OTHO/Z011  O7T/20201%  O/2172011

L GTRO201T 07212011
ATR20/201 07f2112011

| E11-122-53
E11-122-54

071872011 0742012011 07/22/2011

O7TMSRO1Y OTRO0%1 7222011

E14-123-82 075011

""""""""" EY-i23-83  stfotereosd  ssat S0 07nSR0VT OTA9GIT | 070011 07/2R01
77777 3541 , s¢ 07 U ovizanony
Project Number and Name: 11-032E - 11-032E Carrolf Agent Orange
Report Dale: 9/2/2611 07.28 Page 16 of 11
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EDD Summary Report by Analysis Method

Laboratory Reporting Batch : 31101879 Laboratory : SGSW Lab Report Date : 08/22/2011
Analysis Method Client Sample ID Lab Sample I Analysis Type Preparation Collection Receipt Date  Preparation  Analysis Date
Method : Date Date
Matrix
£11-125-51 31101879006 RES 3541 S0 Gi42017 0711972019 0742012011 0772112011

0741412011

34101879007 C 384 S0

sc
50 07412011
50 0711412011 O7HG2011  O7/20/2011 074212011

072012011 or2120114

E11-127-52 B 3541 071182011 07/20R2011  07A21L
31101875046 3541 O7I18{201 Y2011 0n222010
£11-130-51 31101879047 3541 SO 07AH2011 0782011 O7RY2011 072212011

TTTErasst T awetsreonz  sset 50 orA4i011 MO0 D7RORONT 0722011

E11-131-52  atows7ecos @R 50 o011 0MA9RM 07
CEAtamst aiotsvends 3541 SC 0iAs0T1 07901t o7
£11-132-82 31101879049 2541 50 O7A5i2011  O7ASIE0N1 07212011 V232014

11912011

0722011 0702212011

22O orfzer0n1
07/22/2014

E11-136-52 31101879054 50 071512011 Q7/18/2011 07i21/2011 0742242011
1 1

E11-140-52 31101879013 50 07742011 O7MSIZC11  O7I20/2011  O7R1/A0TT
E11-140-53 31101876016 50 O7A42011  OTMSMR011  OTR020T1  07RUR0NT

Tso T orAan0t 202011

orae

80 07142011
£11-146-53 31101875030 34 - 80 ozHal20m 07119/2011 07/2012011 0712212011
Project Number and Name: 11-032E - 11-032E Carrof! Agent Orange
ADR 8.2 Report Date: 9/2/2011 G7.28 Page 11 of 11
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Laboratory Control Sample/Laboratory Control
Sample Duplicate Outlier Report



Laboratory Control Sample / Laboratory Control Sample Duplicate Outlier Report

Method Batch : VXX1802
Preparation Batch : VXX1802
Lab Reporting Batch : 31101879

Analysis Method : 8260B
Preparation Type : 5035

lLab ID: SGSW

Analysis Date : 07/20/2011
Preparation Date : 07/20/2011

Reported Values

Project Limits ~(Percent}

Percent Rejection Lower Upper
L.CS iL.ab Sample ID Matrix Analyte Name Recovery RPD Point Limit Limit RPD
31693 50 11-Dichlorethane 196 22 1000 7500 12600 2000
trans-1,2-Dichloroethene 98 23 1000 7500 12500 20.00
Associated Samples
Client Sample ID Lab Sample ID
E11-112-51 31101879008
E11-112-81t 31101879008
E11-112-82 31101879009
E11-112-52 31101879009
E$1-125-81 311018790086
E11-125-51 31101879006
E11-125-S2 31101879007
E11-125-52 31104879007
E11-126-81 31101879004
£11-126-81 31101879004
£11-126-52 31101879005
E11-126-S2 31101879005
E11-127-51 31101879010
E1-127-81 31101879010
ET11-127-52 31101879011
E11-127-52 31101879011
E11-131-81 31101879002
E11-131-81 31101879002
E11-131-82 31101879003
E11-131-$2 31101879003

Scope of Data Qualification: The outfier in the LCS qualifies that analyte in ali samples with the same Freparation Batch 1D as the LCS

Project Number and Name:

ADR 8.2

11-032E - 11-032E Carroli Agent Orange

Report Date: 8/23/2011 12:32

4677

Page 1 of 7



Laboratory Control Sample / Laboratory Control Sample Duplicate Qutlier Report

Method Batch : VXX1811
Preparation Batch : VXX1811

Analysis Method : 8260B

Preparation Type : 5035

Analysis Date : 07/21/20%1
Preparation Date : 07/21/2011

tab Reporting Batch : 31101879 Lab ID: SGSW
Reported Values Project Limits  (Percent)
Percent Rejection Upper
LCS Lab Sample ID Matrix Analyte Name Recovery RPD Point Limit ~ RPD
31968 SO  Carbon tetrachioride 13 10.00 125,00 2000
31969 Carbontetrachionide 133 45 1000 7500 12500 2000
Associated Samples

Client Sample ID Lab Sample ID

E11-117-81 31101879018

E11-117-81 31101879018

E11-117-52 31101879019

E11-117-82 31101879019

E11-117-83 31101879020

Et1-117-83 31101879020

E11-117-54 31101879021

E11-117-54 31101879021

E11-122-81 31101879022

E11-122-81 31101879022

E11-122-52 31101879023

E11-122-82 31101879023

Et1-122-53 31101879024

E11-122-83 31101879024

E11-123-31 31101879032

£11-123-51 31101879032

E11-123-82 31101879033

E$1-123-52 31101879033

E11-140-81 31101879012

E11-140-S1 31101879012

E11-140-33 31101879016

£11-140-83 31101879016

E11-146-S1 31101879028

E$1-146-81 31101879028

E11-146-S2 31101879029

E11-146-S2 31101879029

E11-146-33 31101879030

E11-146-83 3110%879030

Scope of Data Qualification: The outlier in the LCS qualifies thaf analyle in all samples with the same Preparation Batch 1D as the LCS

Project Number and Name:

ADR 8.2

11-032E - 11-032E Carroll Agent Orange

Report Date: 8/23/2011 12:33

Page 2 of 7



Method Batch : VXX1817 Analysis Method ; 82608 Analysis Date : 07/22/2011
Preparation Batch : VXX1817 Preparation Type : 5035 Preparation Date : 07/22/2011
Lab Reporting Batch : 31101879 Lab ID: 5GSW
Reported Values - Project Limits  {Percent)
Percent Rejection Lower Upper
LCS Labh Sample iD Matrix Analyte Name Recovery RPD Point Limit Limit RPD
32140 SO 2-Butanone 133
2-Hexanone 127
Acetone 132 00
32141 1,1-Dichloroethane 80

Associated Samples
Client Sample 1D Lab Sample ID
£11-123-53 31101879034
E11-123-53 31101879034
E11-136-52 31101879054
E11-136-S2 31101879054

Scope of Data Qualification: The outlier in the [.CS qualifies that analyfe in all samples with the same Preparation Batch ID as the LCS
Project Number and Name; 11-032E - 11-032E Carroli Agent Orange

ADR 8.2 Report Date: 8/23/2011 12:33 Page 3 of 7
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Laboratory Control Sample / Laboratory Control Sample Duplicate Qutlier Report

Method Batch : VXX15819 Analysis Method : 8260B Analysis Date : 07/22/2011%
Preparation Batch : VXX1819 Preparation Type : 5035 Preparation Date : 07/22/2011
Lab Reporting Baich : 31101879 Lab ID: SGSW
Reported Values Project Limits  {Percent}
Percent Rejection Lower Upper
LCS Lab Sample ID Matrix Analyte Name Recovery RPD Paint Limit  Limit  RPD
32174 50 1,11-Trichloroethape 126 10.00 7500 12500 20.00
Cabontetrachlorde 141 1000 7500 12500 20.00
tert-Butyl methyl ether (MTBE}y 133 1000 7500 12500 2000
32176 Carbon tefrachloide 135 41 1000 7500 12500 2000
terl-Bulyl methyl ether (4TBE} 130 23 1000 7500 12500 2000
Associated Samples
Client Sample ID Lab Sample ID
E£11-109-S1 31101879044
E11-109-S1 31101879044
E11-110-51 31101879052
E11-110-81 31101879052
E11-120-52 31101879040
£11-120-82 31101879040
£11-120-S3 31101879041
£11-120-83 31101879041
Et1-121-51 31101879042
E11-121-51 31101879042
E11-121-S2 31101879043
E11-121-82 31101879043
E11-122-54 31101879025
Ei1-122-54 31101879025
E11-129-81 31101879046
E11-128-$1 31101879048
E11-130-81 31101879047
£11-130-51 31101879047
E11-132-S1 31101879048
E11-132.31 31101879048
E11-132-52 31101879049
E11-132-52 31101879049
E11-133-81 31101879050
£11-133-81 31101879050
E11-133-52 31101879051
E11-133-82 31101879051

Scope of Data Qualification: The outlier in the LCS qualifies that analyte in all samples with the same Preparation Batch 1D as the LCS

Project Number and Name:

ADR 8.2

11-032E - 11-032E Carrolf Agent Orange

Report Date: 8/23/2011 12:33

7

Page 4 of 7



Laboratory Control Sample / Laboratory Control Sample Duplicate Outlier Report

Method Batch : XXX1554 Analysis Method : 82700 Analysis Date : 07/21/2011
Preparation Batch : XXX1554 Preparation Type : 3541 Preparation Date : 07/20/2011
Lah Reporting Batch : 31101879 Lab 1D: SGSW
Reported Values Project Limits  {Percent)
Percent Rejection lLower Upper
LCS Lab Sampie iD Matrix Analyte Name Recovery RPD Point Limit Limit RPD
31862 S0 Hexachfnrocyciopentaﬂiﬁpﬁ _________ 2181 10.00 55.09 ____ 250006000
Associated Samples
Client Sample 1D Lab Sample ID
E11-112-81 31101879008
E11-112-81 31101879008
E11-112-82 31101879009
E14-112-52 31101879009
£11-117-51 31101879018
E11-117-51 31101879018
Ef1-117-52 31101879019
E11-117-32 31101879019
E11-117-83 31101879020
E11-117-83 31101879020
E11-117-S4 31101879021
E11-117-S4 31101879021
E11-122-S1 31101879022
E11-122-51 31101879022
E11-125-81 31101879006
E11-125-81 31101879006
E11-125-52 31101879007
Et1-125-52 31101879007
£E11-126-51 31101879004
E11-126-81 31101879004
E11-126-32 31101879005
E£11-126-52 31101879005
E11-127-51 31101879010
E11-127-81 31101879010
E11-127-82 31101879011
E11-127-82 31101879011
E11-131-81 31101872002
E£11-131-81 31101879002
E11-131-52 31101879003
Et1-i31-82 31101879003
E11-140-51 31101879012
E11-140-51 31101879012
E11-140-52 31101879013
£11-140-82 31101879013
E11-140-53 31101879016
E11-140-53 31101879016

Scope of Data Qualification: The outiier in the L.CS qualifies that analyte in all samples with the same Preparation Batch ID as the LCS

Profect Number and Name: 11-032E - 11-032E Carrolf Agent Crange
ADR 8.2 Report Date; 8/23/2011 12:33 Page 5 of 7
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Laboratory Control Sampie / Laboratory Control Sample Duplicate Qutlier Report

Method Batch : XXX1555 Analysis Method : 8270D Anaiysis Date : 07/21/2011
Preparation Batch : XXX1555 Preparation Type : 3541 Preparation Date : 07/20/2011
Lab Reporting Batch ; 31101879 Lab ID: SGSW
Reported Vatues "Project Limits  (Percent)
Percent Rejection Lower Upper
LCS Lab Sample ID Matrix Analyte Name Recovery RPD Point Limit Limit RPD
31864 SO ﬂg;(_gghlorocyclopeniadiene 2268 10.00 55.00 250.00 60.00
" Associated Samples
Client Sample 1D l.ab Sample ID
E11-111-81 31101879038
E11-111-51 31101878038
E*1-120-31 31101879039
E11-120-81 31101879039
E11-120-52 31101879040
E11-120-52 31101879040
£1%-120-83 31101879041
E11-120-S3 31101875041
E11-121-81 31101879042
E11-121-81 31101879042
E11-121-82 31101879043
£11-121-82 31101879043
£11-122-82 31101879023
Et1-122-S2 31101879023
E11-122-83 31101879024
E11-122-53 31101879024
£11-122-S4 31101879025
E11-122-54 31101879025
E11-123-31 31101879032
E11-123-51 31101879032
E11-123-82 31101879033
£11-123-S2 31101872033
E11-123-53 31101879034
E11-123-83 31101879034
E£11-123-54 31101879037
E11-123-54 31101879037
E11-146-S1 31101879028
E11-146-51 31101879028
F11-146-52 31101879029
E11-146-52 31101879029
E11-146-53 31101879030
E11-146-S3 31101879030

Scope of Data Qualification: The outler in the LCS qualifies that analyfe in all samples with the same Preparation Batch 1D as the LCS
Project Number and Name: 11-032E - 17-032E Carrolf Agent Orange
ADR 8.2 Report Date: 8/23/2011 12:33 Page 6 of 7
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Laboratory Control Sample / Laboratory Control Sample Duplicate Outlier Report

Method Batch : XXX1560 Analysis Methaod : 82700 Analysis Date : 067/22/2011
Preparation Batch : XXX1560 Preparation Type : 3541 Preparation Date : 07/21/2011
Lab Reporting Batch : 31101879 Lab ID: SGSW
Reported Values Project Limits  {Percent)
Percent Rejection Lower Upper
LCS Lab Sample ID Matrix Analyte Name Recovery RPD Point Limit Limit RPD
32031 S0 i_—ft_a_x_a_ic_h[orocyglo_pentadiene 2259 10.00 55.00 250.00 B0.00
Pentachlorophenol 67 1000 7500 12000 60.00
Associated Samples
Client Sample ID Lab Sample ID
E11-109-S% 31101879044
E11-109-51 31101879044
E11-110-81 31101879052
E11-110-51 31101879052
E11-129-S1 31101879046
E11-129-S1 31101879046
£11-130-51 31101879047
E11-130-S1 31101879047
Ef1-132-51 31101879048
E11-132-81 31101879048
E11-132-82 31101879049
E11-132-52 31101879049
E1%-133-51 31101878050
E11-133-51 31101879050
E11-133-82 31101879051
E11-133-82 31101879051
E11-136-S1 31101879053
£11-136-51 31101879053
E11-136-82 31101879054
£11-136-52 31101879054

Scope of Data Qualification: The outfier in the LCS qualifies that anaiyle in all samples with the same Preparation Batch 1D as the LCS

Project Number and Name: 11-032E - 11-032E Carroll Agent Orange
ADR 8.2 Report Date: 8/23/2011 12:33 Page 7 of 7
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD
Outlier Report



Matrix Spike / Matrix Spike Duplicate Recovery and RPD Outlier Report

Method Batch : VXX1817 Analysis Method : 82608 Analysis Date : 07/22/2011
Preparation Batch : VXX1817 Preparation Type : 5035 Preparation Date : 07/22/2011
Lab Reporting Batch : 31101879 Lab {D: SGSW
Reported * Project Litnits {Percent)
. . Percent Rejection Lower Upper
Client Sample 1D Lab Sample ID Matrix Analyte Name Recovery RPD | Point™ Limit Limit RPD

31101879034MS 31101879035 S0

1,1.2,2-Tetrachioroethane 138 10.00 70.00 130.00 20.00

31101879034MSD 31101879036

Associated Samples: All samples in Method Batch
Client Sample ID Lab Sample iD
E11-123-83 31101879034
E11-123-53 31101879034
E11-138-52 31101879054
E11-136-52 31101879054

* Only those Percent Recovery and/or RPD values outside project limits are fisted in this report.
** Metal are also assessed against an upper rejectien point of 150 percent for waters and 200 percent for soifs and sediments

Project Number and Name: 11-032E - 11-032E Carrolf Agent Orange

ADR 8.2 Report Date: 68/23/2011 12:57
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD Outlier Report

Method Batch : VXX1819 Analysis Method : 82608 Analysis Date : 07/22/2011
Preparation Batch : VXX1819 Preparation Type : 5035 Preparation Date : 07/22/2011
Lab Reporting Batch : 31101879 Lab ID: SGSW
Reported * Project Limits {Percent)
. . Percent Rejection Lower Upper
Client Sampie 1D Lab Sample ID Matrix Analyte Name Recovery RPD | Point™ Limit Limit RPD
31101879025MS 31101872026 SO 1,1,2,2-Tetrachloroethane 133 10.00 70.00 130.00 20.00

31101879025MSD 31101879027

Associated Samples: All samples in Method Batch
Client Sample 1D Lab Sample ID
£11-109-1 31101879044
£11-109-51 31101879044
E11-110-51 31101879052
E11-110-51 31101879052
E11-120-82 31101879040
E11-120-82 31101879040
C11-120-53 31101879041
E1%-120-53 31101679041
E11-121-S1 31101879042
ET1-121-81 31101879042
E11-121-82 31101879043
E11-121-82 31101879043
£11-122-54 31101879025

* Only those Percent Recovery and/or RPD values outside project limits are listed in this report.
** Metal are also assessed against an upper rejection point of 150 percent for waters and 200 percent for soils and sediments

Project Number and Name: 11-032E - 11-032E Carrolf Agent Orange

ADR 8.2 Report Date: 8/23/2011 12:67 Page 2 of 10
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD Qutlier Report

£11-122-54 31101879025
E11-129-81 31101879046
E11-129-51 31101879046
E11-130-51 31101879047
£11-130-S1 31101879047
E11-132-S1 31101879048
E11-132-51 31101879048
E11-132-82 31101879049
E11-132-52 31101879049
£11-133-51 31101879050
E11-133-81 . 31101879050
E11-133-82 31101879051
E11-133-82 31101879051

* Only those Percent Recovery and/or RPD values outside project limits are fisled in this report.
** Metal are also assessed against an upper rejection point of 150 percent for waters and 200 percent for soils and sediments

Project Number and Name: 11-032E - 11-032F Carrolf Agent Orange

ADR 8.2 Report Date: 8/23/2011 12.57

7659
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD Outlier Report

Method Batch : VXX1823 Analysis Method : 8260B Analysis Date : 07/25/2011
Preparation Batch : VXX1823 Preparation Type : 5035 Preparation Date : 07/25/2011
Lab Reporting Batch : 31101879 Lab ID: SGSW
Reported * Project Limits {Percent)
: . Percent Rejection Lower Upper
Client Sample 1D {ab Sample 1D Matrix Analyte Name Recovery RPD | Point** Limit Limit RPD
31101879013MS 31101879014 S0 1.1,2,2-Tetrachloroethane 146 10.06 70.00 130.00 20.00

31101879013M3D 31101879015

1.2 .3-Trich|orog(qpane 149 10.00 . . i
1.2-Dibromo-3-chloropropane 192 10.00  70.00 130.00 20.00
2Butanone 4o t0o0 70.00 13000 20.00
2Hexanone 170 10.00 ' 130.00 2000
4Methyi2-pentanone 177 1000 7000 130.00
Bromoform 31 1000 7000 130.00 20.00
Associated Samples: All samples in Method Batch
Client Sample ID Lab Sample ID
£11-111-81 31101879038
E11-111-81 31101879038
£11-120-81 31101879039
E11-120-St 31101879039
E11-123-54 31101879037
E11-123-54 31101879037
E11-136-S1 31101879053
£11-136-S1 31101870053
E11-140-52 31101879013
E11-140-52 31101879013

* Only those Percent Recovery andfor RPD vafues outside project limits are listed in this report.
** Metal are ailso assessed against an upper rejection point of 150 percent for walers and 200 percent for soits and sediments

Project Number and Name: 11-032E - 11-032E Carroif Agent Orange

ADR 8.2 Report Date: 8/23/2011 12:57 Page 4 of 10
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD Outlier Report

Method Batch : XXX1549 Analysis Method : 8151 Analysis Date : 07/23/2011
Preparation Batch : XXX1549 Preparation Type : 3541 Preparation Date : 07/19/2011
Lab Reporting Batch - 31101879 Lab iD: SGSW
Reported * Project Limits (Percent)
Client Sample D Lab Sample ID Matrix Analyte Name RZiI::::y 2pPb Rsfift',ﬂ,“ I_Loix?tr li:l:;ir RPD
31101879013MSD 31101879015 S0 24,5-TP (Silvex) 33 5.00 25.00 115.00 25.00
245TP(Siveyy 33 500 2600 115.00 2500
24D 34 500 2500 11500 25.00
240 3 500 2500 11500 2500
Associated Samples: All samples in Method Batch
Client Sample ID Lab Sample ID
mrernee e |
E11-112-51 31101879008
E11-112-81 31101879008
Et1-112-82 31101879009
E11-112-S2 31101879009
E11-117-81 31101879018
E11-117-51 31101879018
E11-117-S2 31101879019
E11-117-82 31101879019
E1-117-83 31101879020
E11-117-83 31101879020
E11-117-S4 31101879021
E11-117-54 31101879021
E14-122-31 31101878022
E11-122-51 31101879022
E£11-125-51 31101879006
E11-125-51 31101879006
E11-125-82 31101879007
E11-125-82 31101879007
E11-126-S1 31101879004
E11-126-81 31101879004
E11-126-52 31101879005
E£11-126-52 31101879005
E11-127-S1 31101879010
E11-127-51 31101879010
E11-127-52 31101879011
E11-127-52 31101879011
E11-131-81 31101879002
Et1-131 81 31101879002
E11-131-82 31101879003
E11-131-82 31101879003
E11-140-51 31101879012
E11-140-51 31101879012
E11-140-S2 31101879013
E1%-140-52 31101879013
E11 140 S3 31101870016

* Only those Percent Recovery and/or RPD values outside project limits are listed in this report.
** Metal are also assessed against an upper rejection point of 160 percent for waters and 200 percent for seils and sediments

Project Number and Name: 11-032E - 11-032E Carroll Agent Orange

ADR 8.2 Report Date: 8/23/2011 12:57 Fage 5 of 10
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD QOutlier Report

| E11-140-53 31101879016 |

* Only these Percent Recovery and/or RPD values cutside project limits are listed in this repori.
** Metal are also assessed against an upper rejection point of 150 percent for waters and 200 percent for soils and sediments

Profect Number and Name: 11-032E - 11-032E Carrofl Agent Orange

ADR 8.2 Reporf Date: 8/23/2011 12:57 Page 6 of 10
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD Outlier Report

Method Batch : XXX1554
Preparation Batch : XXX1554

Analysis Method : 8270D
Preparation Type : 3541

Analysis Date : 07/21/2011
Preparation Date : 07/20/2011

{ ab Reporting Batch : 31101879 Lab iD: SGSW
Reported * Project Limits (Percent)
Ctient Sample 1D Lab Sampte ID Matrix Analyte Name I:ai?\?:rty RPD R:L(ai::‘ttio*n I}_(;:?tr ?_?rz?tr RPD
31101879013MS 31101879014 SO Hexac_t?I_c_n_rp_c_y_c_lgpg_ntadiene 1257 10.00 45.00 135.00 60.00
31101879013MSD 31101879015 Hexachlorocyclopentadiene 1358 10.00 4500 135.00 60.00
Associated Samples: All samples in Method Batch

Client Sample ID Lab Sample ID

E11-i12-51 31101875008

E11-112-51 31101879008

E11-112-82 31101879009

E11-112-52 31101879009

E11-117-31 31101873018

E11-117-81 31101879018

E11-117-82 31101879019

E11-117-52 31101879019

E11-117-83 31101879020

E11-117-83 31101879020

£E11-117-54 31101879021

E1t-117-54 31101879021

E1t-122-S1 31101879022

E11-122-51 31101878022

E11-125-51 31101879006

£11-125-S1 31101879006

E11-125-82 31101879007

Et1-125-52 31101879007

E11-126-S1 31101879004

E11-126-S1 31101879004

E11-126-S2 31101879005

£11-126-82 31101879005

£11-127-51 31101879010

E11-127-81 31101878010

Et11-127-82 31101879011

E11-127.82 31101879011

E11-131-51 31101879002

£11-131-81% 31101879002

E£11-131-82 31101879003

E11-131-82 31101879003

FE11-140-51 31101879012

E11-140-31 31101879012

E11-140-52 31101879013

E11-140-S2 31101879013

£11-140-83 31101879016

£11-140-S3 31101879016
* Only those Percent Recovery and/or RPD values ouiside project limits are fisted in this report.
** Metal are also assessed against an upper rejection point of 1_50 percent for waters and 200 perceqt for soils and sedimenis
Project Number and Name: 11-032E - 11-032E Carroll Agenf Orange

Report Dafe: 8/23/2011 12:57 Page 7 of 10
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Mafrix Spike / Matrix Spike Duplicate Recovery and RPD Outlier Report

Method Batch : XXX1555 Analysis Method : 8270D Analysis Date : 07/21/2011
Preparation Batch 1 XXX1555 Preparation Type : 3541 Preparation Date : 07/20/2011
Lab Reporting Batch : 31101879 Lab ID: SGSW
Reported * Project Limits {Percent}
Client Sample {D Lab Sample ID Matrix Analyte Name Ri(::rg\?:rty RPD R;j;::]ttlﬁn lé_(;x?tr li?rﬂ?: RPD
31101879025MS 31101879026 S0 I_-!g{)fgQh{qffx‘gyglgggr]!adiepe 1_095 10.00 45.00 135.00 60.00
31101879025MSD 31101879027 Hexachlorocyclopentadiene 1198 10.00 4500 13500 60.00
31101879034MS 31101879035 Hexachlorocyclopentadiene 2300 10,00 4500 13500 60.00
31101879034MSD 31101879036 Hexachlorooyciopentadiene 2331 1000 4500 13500 6000
Associated Samples: All samples in Method Batch

Client Sample ID Lab Sample ID

E11-111-54 31101879038

E11-111-S1 31101879038

E11-120-81 31101879039

£11-120-81 31101879039

E%1-120-S2 31101879040

E11-120-S2 31101879040

E11-120-83 31104879041

E11-120-53 31101879041

E11-121-5t 31101879042

E11-121-81 31101879042

E11-121-82 31101879043

Et1-121-52 31101879043

E11-122.52 31101879023

E11-122-52 31101879023

E11-122-83 31101879024

E11-122-53 31101879024

E11-122-54 31101879025

E11-122-54 31101879025

E11-123-81 31101879032

E11-123-51 31101879032

£11-123-82 31101872033

£11-123-82 31101879033

E1%-123-83 31101879034

E11-123-83 31101879034

E11-123-54 31101879037

E11-123-54 31101879037

£11-146-S1 31101879028

£11-146-St 31101879028

E11-146-82 31101879029

E11-146-52 31101879029

E11-146-53 31101879030

E11-146-S3 31101879030

* Only those Percent Recovery and/or RPD values outside project limits are listed in this report.
** Metal are also assessed against an upper rejection point of 150 percent f{_)r waters and 200 percent for soils and sediments

Project Number and Name: 11-032E - 11-032E Carroll Agent Orange
ADR 8.2 Report Date: 8/23/2011 12.:57 Page 8 of 10
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD OQutlier Report

Method Batch : XXX1556 Analysis Method : 8081 Analysis Date : 07/24/2011
Preparation Batch : XXX1556 Preparatiocn Type : 3541 Preparation Date : 07/20/2011
Lab Reporting Batch : 31101879 tab ID: SGSW
Reported * Project Limits (Percent)
Client Sample ID Lab Sample 1D WMatrix Analyte Name th:r(;:\‘:;:y RPD R;Le;:ti*o*" ii_?rwn‘iir !i?rﬁ?tr RPD
31101879013MS 31101879014 S0 Endrin 148 1000  40.00 140.00 50.00
Endrin 48 10.00  40.00 14000 50.00
31101878013MSD 31101879015 Endin 7 143 1000 40.00 140.00 50.00
Endin M3 1000 4000 14000 50.00
Associated Samples: All samples in Method Batch

Client Sample 1D Lab Sample ID

E11-112-81% 31101879008 T

E1t-112-51 31101879008

E11-112-82 31101879009

Ef1-112-52 31101879009

E11-117-81 31101879018

E11-117-51 31101879018

E1%-117-52 31101879019

E11-117-52 31101879019

E11-117-53 31101879020

E11-117-53 31101879020

E11-117-54 31101879021

E11-117-S4 31101879021

E11-122-51 31101879022

E11-122-81 31101879022

E11-125-31 311018792006

E11-125-51 311018790086

£11-125-52 31101879007

E11-125-52 31101879007

E11-126-81 31101879004

E11-126-81 31101879004

E11-126-52 31101879005

E11-126-S2 31101879005

F11-127-81 31101879010

E11-127-S1 31101879010

E11-127-52 31101879011

E11-127-52 31101878011

E11-131-81 31101878002

E11-131-81 31101879002

E11-131-52 31101879003

E11-131-82 31101879003

E11-140-S1 31101879012

E1-140-S1 31101879012

E11-140-52 31101879013

E11-140-52 31101879013

E11-140-83 31101872016

* Only those Percent Recovery andfor RPD values outside project limits arze listed in this report.
** Metal are also assessed against an upper rejection point of 150 percent for waters and 200 percent for soils and sediments

Project Number and Name: 11-032E - 11-032E Carroll Agent Orange

ADR 8.2 Report Date: 8/23/2011 12:57 PRy Page 9 of 10
A
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Matrix Spike / Matrix Spike Duplicate Recovery and RPD Outlier Report

[ E11-140-S3 31101879016 |

* Cnly those Percent Recovery and/or RPD values outside project limits are listed in this report,
** Metal are also assessed against an upper rejection point of 150 percent for waters and 200 percent for soils and sediments

Project Number and Name: {11-032E - 11-032F Carroll Agent Orange

ADR 8.2 Report Date:r 8/23/2011 12:57 Page 10 of 10
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Surrogate Recovery Outlier Report*

*Excludes samples diluted more than 20x



Surrogate Recovery Outlier Report

Lab Report Batch: 3110187% Lab ID: SGSW

Criteria (percent) Associated
Analysis Percent | ower Upper Reject Target
Client Sample IR iab Sampie 1D Method Dilution Matrix  Surrogate Recavery |imit Limit Point  Amalytes

135.0 10.0 Al Target

31101878013M3

31101879014

8151 1 S0 DCAA 372 35.0 1350 10.0 All Target

8151 1 SO DCAA 174 35.0 1350 10.0 All Target

Coee0s T G Dhiorosthanead 2z @00 1200 100 AiTaget

31101879025M3D 31101879027 82608 1 $0 1,2-Dichioroethane-d4 122 80.0 12080 10.0 Al Target

E$1-109-S1 31101879044 82608 1 SO 1,2-Dichforoethane-da 126 80.0 120.0 10.0 All Target

31101879052 82608 1 jote} 1,2-Dichiorogthane-d4 126 80.0

£11-110-81

S0 1,2-Dichioroethane-d4 124 80.0 120.0 10.0 Al Target

E11-147-S1 31101879018 82608

E11-117-52 31101879019 82608 k] 50 1.2-Dichloroethane-d4 125 80.0 1200 100 All Targel

31101878020 82608 1 50 1.2-Dichloroethane-d4 125 80.0 120.0 10.0 Ali Target

E13-117-83

31101879021 8260B 1 50 1,2-Dichiorosthane-dd 121 80.0 1200 10.0 All Target

Et1-117-54

10.0 Al Target

E11-120-82 31101879040 82808 1 S0 1.2-Dichioroethane-d4

£11-120-83 31101879041 8081 1 S0 Dibutylchlorendate 203 30.0 139.0 10.0 Al Target

Project Number and Name: 11-032E - 11-032E Carroll Agent Orange

ADR 8.2 Report Date: 8/25/2011 12:57 Page 1 of 3
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Surrogate Recovery Outlier Report

Lab Report Batch: 31101879 Lab ID: SGSW

Criteria {percent) Assoclated
Analysis Percent  |ower Upper Reject TFarget
Client Sample iD Lab Sample 1D Method Dilution Matrix  Surrogate Recovery {imit Lmit  Point  Anailyles
1200 10.0 Al Target

E11-120-83 31101879041 82608 1 SO 1,2-Dichioroethane-d4 124 800

E11-121-81 31101879042 8081 20 S0 Telrachloro-m-xylene 146 70.0 130.0 10.0 All Target

82608 1 1,2-Dichloreethare d4 C 28 Teoo T 1200 100 All Target

E11-121-52 31101879043 82608 1 SO 1,2-Dichioroethane-d4 126 80.¢ 120.0 10.0 Alt Target

E11-122-81 31101879022 82608 130 800 120.0 10.0 Al Target

1-122-82 31101878023 82608 1 SO 1.2-Dichloroethane-d4 123 80.0 1200 100 All Target

£11-122-83 31101879024 82608 1 50 1,2-Dichioroathane-d4 128 80.0 1200 100 All Target

E11-122-54 31101879025 82608 1 S0 1.2-Dichloroethane-dd4 134 80.0 120.0 10.0 All Target

£11-123-31 31101879032 B260B 1 50 1,2-Dichloroethane-d4

E11-123-82 31101879033 82608 1 S0 1,2-Dichloroethane-d4 124 80.0 1200 100 All Target

E11-129-81 31101879046 82608 1 SO 1,2-Dichloresthane~d4 125 80.0 1200 0.0 Ail Target

£11-130-81 31101679047 82608 1 50 1,2-Dichioroethane-i4 126 800 120.0 0.0 All Target

E1%-132-81 31101876048 82608 1 SO 1,2-Dichloroethane-d4 127 80.0 i208 100 Alf Target

Project Number and Name: 11-032E - 11-032E Carroll Agent Orange

ALR 8.2 Report Dale: 82312611 12:57 Fage 2 of 3



Surrogate Recovery Outlier Report

L.ab Report Batch: 31101879 Lab ID: SGSW
Criteria (percent} Agsociated

Analysis Percent L ower Upper Reject Target
Client Sample ID Lab Sample iD Method Dilution Matrix  Surregate Recovery Limit Limit Point  Analytes
E11-132-52 31101879048 82608 1 S0 1,2-Richlorcethane-d4 127 80.0 1200 100 All Target i
E41-133-S1 31101879050 82608 1 S50 1,2-Dichioroethane-d4 108 Al Target
E14-133-52 31101876051 82608 1 1,2-Dichloroelhane-d4 124 80.0 1200 100 All Target

31101879012 82608 1 S0 1,2-Dichioroethane-d4 122 £0.0 120.0 10.0 Al Target

E11-140-53 31101879016 82608 1 3¢ 1,2-Dichicroethane-d4 121 80.0 1200 100 All Target
E11-146-S1 31101876028 8081 10 80 Telrachloro-m-xylene 62 70.0 .

82608 1 1,2-Dichloroethane-dd X

£11-146-82 31101875029 8260B 1 All Target

.
80.0 1200 400 All Target

£11-146-83 31101879030 82608 i

Project Number and Name; 11-032E - 11-032E Carroll Agent Qrange
ALR 8.2 Repoit Dale: 8/23/2011 12:57 Page 3 of 3
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Laboratory Duplicate RPD Outlier Report
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Laboratory Control Sample / Laboratory Control Sample Duplicate Qutlier Report

Method Batch : VXX1502 Analysis Method : 82608 Analysis Date : 07/20/2011
Preparation Batch : VXX1802 Preparation Type : 5035 Preparation Date : 07/20/2011
Lab Reporting Batch : 31101879 Lab ID: SGSW
Reported Values Project Limits  {Percent}
Percent Rejection Lower Upper
LCS Lab Sample D Matrix Analyte Name Recovery RPD Point Limit Limit RPD
31693 S0 1.1-Dichlorcethane 06 22 10.00 75.00 125.00 20.00
""""""""""" 9 23 1000 7500 12500 20.00
Associated Samples
Client Sample ID Lab Sample ID
E11-112-81 31101879008
E11-112-81 31101879008
E11-112-52 31101879009
E11-112-52 31101879009
E11-125-81 31101878006
E11-1258-51 31101879006
E11-125-82 31104879007
£11-125-82 31101879007
E11-126-81 31101879004
E1%-126-S1 31101879004
E11-126-52 31101879005
E£11-126-52 31101879005
E11-127-51 31101879010
E11-127-81 31101879010
E11-127-52 31101879011
£11-127-82 31101873011
E11-131-51 31101879002
E11-131-81 31101878002
E11-131-32 31101879003
E11-131-82 31101879003

Scope of Data Qualification. The ouflier in the LCS qualifies that analyfe in all samples with the same Preparation Batch 1D as the {.CS

Project Number and Name: 11-032E - 19-032E Carroli Agent Orange

ADR 8.2 Report Date: /2/2011 17:20 Page 1 of 7




L.aboratory Control Sample / Laboratory Control Sample Duplicate Outlier Report

Method Batch : VXX1811
Preparation Batch : VXX1811

Analysis Method : 8260B
Preparation Type : 5035

Analysis Date : 07/21/2011
Preparation Date : 07/21/2011

Lab Reporting Batch : 31101879 Lab ID: SGSW
Reported Values Project Limits  (Percent)
Percent Rejection Upper
LCS Lab Sample D Matrix Analyte Name Recovery RPD Point Limit RPD
31968 SO Carbon tefrachloride 31 10.00 125,00 20.00
31969 Carbon tetrachioride 133 10.00 125,00 20.00
Associated Samples

Client Sampie ID Lab Sample ID

E11-117-81 31101879018

E11-117-81 31101879018

E11-117-52 31101879019

E1%-117-52 31101879019

£11-117-83 31101879020

E11-117-53 31101879020

E11-117-S4 31101879021

E11-117-54 31101879021

E11-122-51 31101879022

E11-122-51 31101879022

E11-122-52 31101879023

E11-122-52 31101879023

E11-122-53 31101879024

£11-122-83 31101879024

E£11-123-31 31101879032

E11-123-81 31101879032

E11-123-82 31101879033

E11-123-82 31101879033

E11-140-51 31101879012

E11-140-S1 31101879012

E11-140-53 31101879016

£11-140-53 31101879016

E11-146-51 31101879028

E11-146-51 31104879028

E11-146-S2 31101879029

E11-146-52 31101879029

E11-146-53 31101879030

E11-146-33 31101879030

Scope of Data Qualification:  The ouflier in the L CS qualifies that analyte in ali samples with the same Preparation Batch ID as the LCS

Project Number and Name:

ADR 82

11-032E - 11-032E Carroll Agent Orange

Report Date: 9/2/2011 17:20
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La

boratory Control Sample / Laboratory Control Sample Duplicate Qutlier Report

Method Batch - VXX1817
Preparation Batch : VXX1817
Lab Reporting Batch : 31101879

Analysis Method : 82608 Analysis Date : 07/22/2011

Preparation Type : 5035
Lab iD: SGSW

Preparation Date : 07/22/2011

Reported Values Project Limits  {Percent)
Percent Rejection Lower Upper
LCS Lab Sampie ID Matrix Analyte Name Recovery RPD Point Limit  Limit RPD
32140 30  2-Butanone 133

0 PSS

Associated Samples
Client Sample ID Lab Sample ID
E11-123-33 31101879034
E11-123-53 31101879034
£11-136-52 31101879054
E11-136-S2 31101879054

Scope of Data Quaiification: The outlier in the |.CS quatiies that analyte in ali samples with the same Preparation Batch ID as the L.CS
Project Number and Name: 11-032E - 11-032E Carroll Agent Orange

ADR 8.2 Report Dafe: 9/2/2011 17:20 Page 3 of 7
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Laboratory Control Sample / Laboratory Control Sample Duplicate Outlier Report

Method Batch : VXX1819 Analysis Method : 8260B Analysis Date : 07/22/2011
Preparation Batch : VXX1819 Preparation Type : 5035 Preparation Date : 07/22/2011
Lab Reporting Batch : 31101879 Lab iD: SGSW
Reported Values Project Limits  (Percent)
Percent Rejection Lower Upper
LCS Lab Sampie D Matrix Analyte Name Recovery RPD Point Limit Limit RPD
32174 S0  1,1,1-Trichloroethane 126 10.00 76.00  125.00 2000
Carbon tetrachloride T 1000 7500 12600 20.00
tertButyl methyl ether MTBE) 133 1000 75.00 12500 20.00
32176 Carbontetrachloride 135 41 1000 7500 12500 20,00
terkButyl methyl ether (MTBE) 130 23 1000 7500 12500
Associated Samples
Client Sample ID Lab Sample 1D
E11-109-S1 31101879044
E11-109-81 31101879044
£11-110-81 31101879052
E11-110-51 31101879052
£11-120-52 31101879040
E11-120-S2 31101879040
E11-120-83 31101879041
E11-120-S3 31101879041
E11-121-81 31101879042
E11-121-51 31101879042
E11-121-52 31101879043
E11-121.52 31101879043
E11-122-84 31101879025
Ei1-122-54 31101879025
E11-129-51 31101879046
E11-129-81 31101879046
E11-130-81 31101879047
E£11-130-51 31101879047
E$1-132-81 31101879048
E11-132-81 31101879048
E11-132-52 31101879049
E11-132-82 31101879049
£11-133-51 31101879050
E11-133-S1 31101878050
E11-133-52 31101879051
E11-133-82 31101879051

Scope of Liata (qualihcation:  he outlier in the LCS qualifies that analyte in all samples with the same Preparation Batch 1D as the LCS

4700

Project Number and Name:

ADR 8.2

11-032E - 11-032E Carroll Agent Orange
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