Uploaded to the VFC Website
» » 4 «

This Document has been provided to you courtesy of Veterans-For-Change!
Feel free to pass to any veteran who might be able to use this information!

For thousands more files like this and hundreds of links to useful information, and hundreds of
“Frequently Asked Questions, please go to:

Veterans-For-Change

Veterans-For-Change is a A 501(c)(3) Non-Profit Organizaton
Tax ID #27-3820181
CA Incorporation ID #3340400
CA Dept. of Charities ID #: CT-0190794

We appreciate all donations to continue to provide information and services to Veterans and their families.

https://www.paypal.com/cqgi-bin/webscr?cmd=_s-xclick&hosted button id=WGT2M5UTB9A78

Note: VFC is not liable for source information in this document, it is merely
provided as a courtesy to our members & subscribers.

11901 Samuel, Garden Grove, CA 92840-2546


http://www.veterans-for-change.org/
https://www.paypal.com/cgi-bin/webscr?cmd=_s-xclick&hosted_button_id=WGT2M5UTB9A78

ENVIRO-EXPLORATION LOG 11-032E.GPJ USACE SKOREA.GDT 7/22111

I US Army Corps EXPLORATION LOG Far East
§ Of Engineers voieno. E11-153 District
PROJECT: Phase I Site Soil Sampling é
LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 18Jul 11 FINISHED: 18 Jul 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECSOPM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5cm TOTAL DEPTH: 10.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0 m WATER DEPTH: _No Water; AD
COORDINATES: N: 3,983.391.3 £: 447.621.3 GROUND ELEV. 50.17m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer [ Monitoring Well O TestPit [ Auger Hole X other _Direct push sampling hole
o o
2 . Juxl2 & B w « DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
<fY lzwe|§ [ = 3 | ak
AL RN
nat [&2 ol & &2 5%
!_0 AC  m Asphall pavement thickness = 7cm, Ve
50 P | Boorv-oraded GRAVEL with Silt and SAnd: grayish brown, = —
| FILE moist; aboul 70% subangular fine to coarse gravel foRecovery = 100
N st (max.5cm}; aboul 20% subangular fine to coarse Sand P'D_“ 1.6ppm
(max4.8mm); about 10% Fines; fill materia (GP-GM). Fe=Fa
- SILTY SAND: brown; moist; about 10% subanguiar fine o %Recovery = 83
49— coarse gravel (max, 3cm); about 65% subangular fine to PID = 1.0 - 10.3ppm
coarse Sand {max.4.8mm); about 25% Fines; no plasticity;
L sz fill materiat (SM).
—2
48—
With scrap of asphalt at 3m. %FRecovery = 98
1 Pil = 2.9 - 4.3ppm
—3
47—
| FiEL CEAYEY SAND: reddish brown {o gray; moist; about 5%
= subangular fine gravel (max.2cm); about 60% subangular
T 53 fine to coarse Sand (max.4.8mm}; about 35% Fines;
medium plasticity; fill material (SC).
4
46—
About 3% subangular fine gravel (max, 1em); about 67%
i subanguiar fine to coarse Sand; about 30% Fines.
=]
45—
sC CLAYEY SAND: reddish brows; maoist; about 70% “%Recovery = 90
B subangular fine to coarse Sand (max.4.8mmy}; about 30% PID = 0.5 - 2,0ppm
I Fines; medium plasticity; residual soil.
-
44
I—7
43—
SM SILTY SAND: brown; moist; about 70% subangular fine to
B - coarse Sand {max.4.8mm); about 30% Fines; no plasticity;
- residuai soil,
-8
42—
| Light brown.
—9
41—
1 Penetration finish depth = 10.0m (Penetration speed =
i0cm / 20sce).
—10
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SOIL DESCRIPTIONS

Asphalt 771 Sandy Lean Clay

" ) + (3% ] Portland Cement
| Sandy Silt Po b ™3 Congrete

O

ROCK DESCRIPTIONS

Granite

SOIL SAMPLERS

Direct Push Scil Sampler

FIELD / LAB TEST DATA

Fines = %Passing #200 Sieve
FC = Frost Classification

PID = Photoionization detector
Petro FLAG = Petroleum Hydrocarbons detected
LL = Liquid Limit

Pl = Plasticity Index

MC = %Moisture Content

Cc = Compression Index

OCR = Overconsolidation Ratio
Tor = Torvane

PP = Pocket Penetrometer

Fill material St

P Clayey Sand Silty Sand

GROUNDWATER

AV Groundwater 1st reading
{While drilling or at completicn)

Groundwater 2nd reading

! (After Drilling or over 12 hours later after drilling}

KEY TO SYMBOLE REV2.0 (MAY 2007) 11-032E.GPJ USACE SKOREAGDT 7729411

. US Army Corp:
. of Engineers
| Far East Distric

I

Key to Symbols

Project Name: Phase | Site Soil Sampling
Location: Camp Carroll
G&EE Number: 11-032E

Se Oy S9o

wd



SKOREA.GDT 7/22/1%

NOTE-SURVEY-FOR 11-032E CAMP CARRGLL 11-032E,GP) USACE

1. The dates of drilling/penetration and type of equipment used are shown on the logs.
All soils were classified in accordance with ASTM D 2488. Results of tests conducted

onh recovered samples are shown on the logs.

2. Borehole locations and elevations were determined using GPS RTK and/or Traverse
methods. Equipments used are Trimble GPS RTK and/or Sokkia Total Stations.
Survey Datum is WGS84, UTM Zone 52 and Elevations are Mean Sea Level (MSL).

3. The groundwater table is representative of boring location and time of drilling, and
may change according to seasonal precipitation.

4. The exploration logs are subject to the limitations, conclusions, and recommendations
provided in the report. Some variation in the subsurface conditions and depth to
bedrock belween boring locations can be expected.

5. Sail and rock conditions and associated stratigraphic features as depicted in
the boring logs are specific for the particular drilling location, and may vary
between boreholes.

6. Penetration refusal depth on the logs is based on achieving an penetration speed
at least 1 minutes for 2 cm penetration (<2cm/1min) within very dense residual soil
or decomposed bedrock,

7. When direct push sampling system used, some gravelly soils may have the potential to
provide poor sample recovery or erroneous penetration speed due to the coarse size of
the particles, as compared to the size of the sampler (35mm ID).

Note

:? US Army Corps
of Engineers
ar East Distric! )

Project Name: Phase | Site Soil Sampling
Location: Camp Carralf
G&EE Numbper: 11-032E

S UNfy S 90 &



ENVIRC-EXPLORATION LOG 11-032E-PHASE2-FINAL.GP) USACE SKOREAGDT 8/22/11

EXPLORATION LOG For East
hoeno. £11-154 District
PRCJECT: Phase H Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.: 11-032F INSPECTOR: Lg)
DATE STARTED: 11 Aug 11 FINiSHED: 11 Aug i1 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 55cm TOTAL DEPTH: 2.3 m
OVERBURDEN THICKNESS: DEFTH DRILLED: 23 m WATER DEPTH: No water; AD
COORDINATES: N:3,983,502.5 E: 447.696.6 GROUND ELEV.: 52.29m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [JPiezometer [ Monitoring Well [ 7estPit [ Auger Hole (X other _Direct push sampling hole
= % I
g:c 7 W % % % 8 % g DESCRIPTICN CF MATERIALS FIELD DATA LAB DATA
gEd |32 130k 8 | .3 | 83
nmE | $2(&9Q8 & 52 | 8%
o FILL SILTY SAND: brown; meist; about 10% subangular fine to %Recovery = 100
coarse gravel (max.3cm); about 60% subangular fine to PID = 1.5ppm
coarse Sand (max.4.8mm); about 30% Fines; no plasticity; fil FC=F3
s1 material (SM).
52—
- About 5% subangular fine to coarse gravel {max.3cm); about %Recovery = 100
E?% subangufar fine fo coarse Sang {max.4.8mm}; about 30% { PID = 0.6~ 2.0ppm
ines.
1
17 SM SILTY SAND: light brown; moist; about 80% subangular fine
82 to coarse Sand (max.4.8mm); about 20% Fines; residual soif,
_ granile texture.
2 Hard pushing of sampler at 2,1-2.3m; HDP (Hydraulic Down
Pressure} = 1000 psi.
50 Penetration refusal depth = 2,3m (Penelration speed = 1om/
4min).
CEPOF-ED-G
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8221

| US Army Corps EXPLORATION LOG o Ean
j Of Engineers Hoeno. K11-155 District

PRCJECT: Phase I Site Seil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-632E INSPECTOR: 4
DATE STARTELD: 11 Aug 11 FINISHED: 11 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BECS0PM-1

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 1.8 m
OVERBURDEN THICKNESS: DEPTH DRILLED: i.8m WATER DEPTH: _No water; AD
COORDINATES: N:3,983.488.8 E: 447,677.1 GROUND ELEV.: 51.51m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:

TYPE OF HOLE: [} Piezometer  [J Monitoring Well [1TestPit [ Auger Hole other _Direct push sampling hole

It [a]
T g5
S = 2 3
'”.E“ 7 w & % E 8 v g DESCRIPTICN QF MATERIALS FIELD DATA LAB DATA
o omin e = W
a5y |23 |395 & | &3 | 8e
maE 5z |69 = Bz =271
70 FIEL SILTY.SAND: brown; moist; about 10% subangutar fine to %Recovery = 100
coarse gravel (max.3cm); about 65% subangular fine to PID = 2,1ppm
coarse Sand {max.4.8mm); about 25% Fines; no plasticity; fi FC=F3
material (SM).
st
51— %Recovery = 100

FID = 4.2 - 5.2ppm

52

S SILTY SAND: brown; moist; about 80% subangular fine 1o
coarse Sand (max.4.Bmm); about 20% Fines; residual soil;
granile lexture.

50— Hard pushing of sampler at 1.6-1.8m; HDP (Hydraulic Down
Pressure) = 1000 psi.
f]’ene)tralicn refusal depth = 1.8m (Penelration speed = 2cm /
miny,
CEPOF-ED-G PAGE 1 of 1
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USALE SKOREA.GDT 8/22.11

US Army Corps
Of Engineers

EXPLORATION LOG

Far East
District

noeno. EE11-156

PROJECT: Phase II Site Soil Sampling

LOCATION: Camp Carroll

G&EE NO.: 11-032E

DATE STARTED: 05 Aug 11

FINISHED: 05 Aug 11

DRILLING METHOD/EQUIPMENT: BECS0PM-2

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5em TOTAL DEPTH: 6.45 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 6.45 m WATER DEPTH: __0.73.m; AD
COORDINATES: N:3,983.460.1 E: 447.679.5 GROUND ELEV. 51.40m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer [ Monitoring Well {1 TestPit  [3 AugerHole X other _Direct push sampling hole
-~ fa]
s | B s
5 F 2 3
Ex® u i % = 8 g & DESCRIPTICN OF MATERIALS FIELD DATA LAB DATA
B gmr | oz P vk
nEs 33|38 & |55 | BB
wa & wZ |00 it 0wz oW
0 FILL | Pooriy-graded GRAVEL with Silt and Sand: brown; moist; %Recovery = 80
=N about 60% angular to subangular fine to coarse gravel PIC = 1, 7Tppm
& {max.2.5cmy); about 30% subangular fine Lo coarse Sand; FC = F1
51— about 10% Fines; fill material {GP-GM); grass roots at 0- FC=F3
i 0.15m. Y%Recovery = 100
hd ; brown; moist; aboui 156% subangular fine to FID=0.5-2.5ppm
= coarse gravel {max.3.3cm}; about 70% subangufar fine 1o ’ ’
N coarse Sand; about 15% Fines; no plasticily; fil material {SM).
—1 FIEL : dark brown; moist; about 5% subangular FC=F3
fine gravet (max.2om}; about 55% fine 1o mediurs Sand; about
82 = 40% Fines; medium plaslicity; fill material {SC).
50— i : dark brown; moist; about 2%
B subangular fine gravel (max.2.5cm); about 20% subangular
fine Sand; about 78% Fines; high plasticity; alluvial soil.
2 SC : brown; moist; about 60% fine to medium Y%Recovery = 88
Sand; about 40% Fines; medium plasticity; alluvial soil, PiD =24 - 4.8ppm
491
SM : light brown; moist; about 60% fine to medium
- Sand; about 40% Fines; no plasticity; residual scil; Granite
|3 texture.
48—
4 About 70% fine to coarse Sand, about 30% Fines; wf rock
s3 fragments at 4,0 - 6.0m,
47—
—5 Fine to medium sand size.
46—
6 Dense.
Hard pushing of sampler at 6. 4-6.4m; HRP (Bydraulic Down
45— Pressure} = 1300 psi.
Penetration refusal depth = 6.45m {Penetration speed = 3cm /
2min).
CEPQF-ED-G
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/14

I US Army Corps

_ EXPLORATION LOG o Bt
} Of Engineers oL no. £11-157 District

PROJECT: Phase II Site Soil Sampling
LOCATION: Camp Carrell G&EE NO.: 11-032E INSPECTOR:

DATE STARTED: 11 Aug i1 FINISHED: 11 Aug i1 DRILLER:
DRILLING METHOD/EQUIPMENT: BECSOPM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 55¢cm TOTAL DEPTH: 4.5m
OVERBURDEN THICKNESS: DEPTH DRILLED:; 4.5m WATER DEPTH: _No water; AD
COORDINATES: N:3,983.438.1 E: 447,655.6. GROUND ELEV. 50.76 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: (] Piezometer [J Monitoring Well O TestPit ] Auger Hole X other _Direct push sampling hole
-~ [a]
iw
¢ o 2
,9 o= w & % H 8 L o DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
SEE (L21L.E 3 .2 | 83
B8E |52 (590 & | 52 | 25
o FILL SILTY SAND: brown; moist; about 5% subangular fine gravel %Recovery = 100
{max. 1cm}); about 0% subangular fine 1o coarse Sand PID = 5.2pam
E s1 (max.4.8mm); about 35% Fines; no plasticity; fill material FC=F3
(SM).
N Abeut 10% subangular fine o coarse gravel (max.3cm); about | %Recovery = 97
60% subangular fine to cearse Sand (max.4.8mm); about 30% | PID =7.8-11.2ppm
50— Fines.
1 About 3% subangutar fine gravel (max.1cm); about 62%
subangular fine 1o coarse Sand (max.4.8mm); about 35%
- 82 Fines; enceuntered clayey sand layer at 1.6m to 1.7m.
49— Al SM SILTY SAND: light brown; moist; about 80% subangutar fine
fa coarse Sand (max.4.8mm); about 20% Fines; no plasticity;
Lo residual scil.
%Recovery = 98
PID=2.1- 8.8ppm
48—
—3
~ 53
47—
— Hard pushing of sampler at 4.3-4.5m; HOP (Hydraufic Down
Pressure) = 1000 psi.
- Penetration refusal depth = 4.5m (Penetration speed = 1,5cm
1 1mir),
CEPOF-ED-G PAGE 1 of 1
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GBJ USACE SKOREAGDT 8/52/11

US Army Corps EXPLORATION LOG Far East
Of Engineers noteno. E11-158 District

PROJECT: Phase II Site Soil Sampling
LOCATION: Camp Carroli G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 12 Aug 11 FINISHED: 12 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-2
DRILLING AGENCY"! BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 8.5m
OVERBURDEN THICKNESS: DEPTH DRILLED: 8.35m WATER DEPTH: _ 8.22 m; AD
COORDINATES: N:3.983.435.9 E: 4476974 GROUND ELEV.. 5131 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer {1 Monitoring Well  [3 TestPit  [J AugerHole  DE other Direct push sampling hole
=~ fa]
= ) g
8 = W & "IL'? % 8 u = DESCRIPTION CF MATERIALS FIELD DATA LAB DATA
SEE o |zoin, B oz Z | 4%
oy |23 159K 3 |53 | 8
@i = wZ | A1 o [ -l
0 FHLL SILTY SAND: brown; moist; about 5% subangular to angular %Recovery = 100
5 1 fine fo coarse gravet {max.2.5cm); about 75% subangular fine | PID = 1.8ppm
to coarse Sand; about 20% Fines; no plasticity; fill material FC=F3
I (SM); Grass roots at 0-0.05m. Y%Recovery = 98
B PID = 2.9« 3.7ppm
1 Grayish brown.
50— 52
h FILL : brown; moist; about 5% angudar o
2 ?ubangular ﬁng grgvel éma:ﬁ?c{gﬂ}; about 55% subangufar YRecovery = 80
ine t ; t 40% Fines, fow plasticily; fil 49
4] ;?;E:Jieﬁc(;asrér}e- and; abaoul ines; fow plasticily; 1i PID = 1.9+ 2.3ppm
i Reddish brown.
—3
48—
i 5 Brown,
-——-4
47—
SM SILTY SAND: yeliowish brown; about 5% subangular fine to
B! coarse Sand, about 35% Fines; fow plasticity; residual soil.
0 %Recovery = 94
46— PID=0.9-1.9ppm
__6
45—
] 56
7 Light brown to brown; about 70% subangular fine to coarse
44— Sand; about 30% Fines; no plasticity, sampler penetration
L speed= 7cm/1min at 7.9m.
_—8
43
- Hard pushing of sampler at 8.3-8,5m; HOP {Hydraulic Down
Pressure} = 1500 psi.
Penetration refusal depth = 8.5m (Penetration speed = 5cm/
1rmin).
CEPOF-ED-G
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ENVIRC-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/14

US Army Corps EXPLORATION LOG Far East

Of Engineers mvoeno. E11-159 District
PROJECT: Phase 1I Site Soil Sampling
LOCATION: Camp Carreoll G&EE NO.; 11-932E INSPECTOR:
DATE STARTED: 12 Aug 11 FINISHED: 12 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BEC30PM-2
DRILLING AGENCY: BEC HOLE DIAMETER: 5.85¢cm TOTAL BDEPTH: 120m
OVERBURDEN THICKNESS: DEPTH DRILLED: 12.0 m WATER DEPTH: No water; AD
COORDINATES: N:3,983.424.1 E;: 447.689.8 GROUND ELEV.: 50.83 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer [ Monitoring Well (G TestPit [ Auger Hole X other _Direct push sampling hole
- )
i
E o fwx|8 B B 1 « DESGRIPTION OF MATERIALS FIELD DATA LAB DATA
<L FRIE = = 3 Pt
s |23 suf & - | 8@
@akE |52 |69 & w2z | 85
o FiLL SILFY SANL: brown o grayish browr; moist; about 0% %Recovery = 100
& subangular fine gravel (max.2cm); about 76% subangutar fine | PID = 10.6ppm
to coarse Sand; about 20% Fires; no plasticily; fl material FC = F3
50— (8M}; Grass roots at 0-0.05m. Recovery = 100
PHD = 10,8 - 14.7ppm

a2 Subangutar fine to coarse gravel (max.3cm).

2 %Recovery = 87
FILL CLAYEY SAND: brown to reddish brown; moist; about 55% PID = 41.4-12.2ppm
R fine to medium Sand; about 45% Fines; fow plasticity, fill
48 _\material (SC}.
: brown; moist; about 70% subangutar fine to
coarse Sand; about 30% Fines; no plasticity; fil material {SM),
53 FILL CLAYEY SAND: reddish brown; moist; about 55% fine ta
medium Sand; about 45% Fines; iow plasticity; fill material
- {SC).
Medium to high plasticity; al 4,3-5.0m.
46—
Y%eRecovery = 91
FID=13-3.3ppm
6

Ck EAT CLAY with Sand: reddish brown; moist; abott 15% fire
Sand; abnut 85% Fines; high plasticity; residual soil; granite

s 11k} ML SILT with Sand: brown; molst; about 25% fine Sand; about
1 75% Fines; low plasticily; residual soil.

S0 CEAYEY SAND: reddish brown; moist; abaut 55% fine Sand;
about 45% Fines; residual soil.

42~

Graylsh brown silty sand soil at 8.8-9.0m,

ML : brown; meist; about 20% fine 1o medium
Sand; about 80% Fines; medium plasficity, residuai soil;
granite lexture.

Brown siity sand scil at 8.7-10.0m,

sC CLAYEY SAND: brown; moist; about 55% subangular fine fo
coarse Sand; about 45% Fines; medium plasticity; residual
soil; granite texture.

40

SM SIETY SAND: grayish brown; moist; about 70% subangular
fine to coarse Sand; about 30% Fines; no plasticity; residual

Li i) \soil; granite texture,

HOP {Hydraulic Down Pressure) = 1500 psi at 11.5-12.0m.
Penetration refusal depth =12.0m (Penetration speed = 12cm
H1min at 11.8-12,0m).

CEPOF-ED-G af'{;?ﬁ ? PAGE 1 of 1
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/11

| US Army Corps EXPLORATION LOG
} Of Engineers noceno. L11-160

Far East
District

PROJECT: Phase II Site Soil Sampling

INSPECTOR:
DRILLER:

LOCATION: Camp Carroll G&EE NO.: 11-032F
DATE STARTED: 12 Aug 11 FINISHED: 12 Aug 11
DRILLING METHOD/EQUIPMENT: BECS0PM-1

DRILLING AGENCY: BEC HOLE DIAMETER: SSem

OVERBURDEN THICKNESS:

GROUND COVER: Grass CONTAMINATION:

DEPTH DRILLED: 3.4m
COORDINATES: N:3,983,429.5 E: 447,733.2 GROUND ELEV. S1.93 m

TOTAL DEPTH:

34m

WATER DEPTH: _Neo water; AD

DATUM:

MSL

TYPE OF MOLE: {1 Piezometer [ Monitoring Well O TestPit 11 Auger Hole

M other Direct push sampling hole

f
/

AN

51

S2

B B =

= [ = pd

) = sl 3

E =7 W ® % E 8 o = DESCRIPTION OF MATERIALS FIELD DATA LAB DATA

5 [T ) =
25 (25|39 & | &S| &2
noE | &2 |390 = w2 55
o SM SILTY SAND: brown; moeist; about 75% subangular fine lo %Recovery = 100

coarse Sand {max.4.8mm); about 25% Fines; no plasticity; PIC = 4.6ppm
residual soil; granite texture. FC=F3

%Recovery = 97
PID = 4,9 - 6.6ppm

50—
Lo %Recovery = 36
PID = 3.6 - 5.4ppm
53
49—
-3
Hard pushing of sampler at 3.2-3.4m; HDP (Hydraulic Down
Fressure) = 1000 psi.
Penetration refusal depth = 3.4m (Penetration speed = 2cm /
1nin).
CEPOF-ED-G \ﬁwﬁfﬁ PAGE 1 of 1

FOR OFFICIAL USE ONLY

S8



EMVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/11

] US Army Corps EXPLORATION LOG Far East |
j Of Engineers noteno KK11-161 District ¥

PROJECT: Phase II Site Soil Sampling i
LLOCATION: Camp Carroli G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 05 Aug 11 FINISHED: 65 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS50PM-2
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 7.9 m
OVERBURDEN THICKNESS: DEPTH PRILLED: 7.9m WATER DEPTH: 2.0m; AD
COORDINATES: N: 3,983.404.3 E: 447.702.2 GROUND ELEV.: 50.51 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer [} Monitoring Well O TestPit  [J AugerHole X other _Direct push sampling hole
~ =Y
S 5 2
..Q.. —_ w o % % 8 w s DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
ihe |82 020F B |28
8t (52 |&38 = wz | S
10 FILL : brown; moist; about 10% subangular fine to Y%Recovery = 96
si coarse gravel {max.3.5cm); about 65% angular to subangular PID = 1.2ppm
fine to coarse Sand; about 25% Fines; no plasticity; fill material | FC=F3
50— (8M); grass roots at 00, 1m. %Recovery = 100
PID = 1.2 - 1.6ppm
T Subangular fine gravel {(max.1.5cm).
82
491
T2 CH EAT C1AY: reddish brown; moist; about 10% fine Sand; YRecovery = 100
about 90% Fines; medium plasticity; alluvial solt, FID = 2.8 - 3.4ppm
481
-3
47—t CH SANDY FAT CLAY: reddish brown; moist; abaut 30% fine
Sand; about 70% Fines; medium plasticity; aliuvial soil.
T ML SILT with Sand: yellowish red; moist; aboul 25% fine Sand;
about 75% Fines; no to low plasticity; residual soil; granite
texture,
46—~
T SM SILTY SAND: brown; moist; aboul 60% fine fo medium %Recovery = 100
Sand; about 40% Fines; residual soil; granite texture. PID = 1,2 - 5.3ppm
45t~
6
44—
7
481 Hard pushing of sampler at 7.7-7.9m; HOP (Hydraukc Down
Pressure) = 1300 psi,
Penetration refusal depth = 7.9m {Penetration speed = 2cm /
Smin).
CEPOF-ED-G o PAGE 1 of 1
FOR OFFICIAL USE ONLY =>7#



ENVIRO-EXPLORATION LOG 11-032E-PHASEZ-FINAL.GPJ USACE SKOREA.GDT 8/22/11

EXPLORATION LOG Far East

noteno, £11-162 District

PROJECT: Phase 1I Site Soil Sampling

LOCATION: Camp Carroll

DATE STARTED: 05 Aug 11

G&EE NO.: 11-632E INSPECTOR:
FINISHED: 05 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BECS50PM-2

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 1.52 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 1L.52 m WATER DEPTH: _No water; AD
COORDINATES: N:3,983,412.4 E: 447,742.7 GROUND ELEV.: 5202 m DATUM: MSL

GROUND COVER: Grass

CONTAMINATION:

TYPE OF HOLE: ([ Piezometer  [J Monitoring Well [C TestPit [ Auger Hole X other _Direct push sampling hole

51

S|k s
5 F s 3
Eoa (ug |8 B 8 Wi« DESCRIPTION OF MATERIALS FIELG DATA LAB DATA
SEh |22 & Sz = g
bke |23 12818 © £ | 8F
gnE | Hz (6918 = o= =173
520 FILL i : brown; moist; about 15% “%Recovery = 100
subangular fine to coarse gravel (max.3.3cm); about 65% PID = 1.8ppm
subangular to angular fine to coarse Sand; about 20% Fines; FC=F3

no plasticty; fill material (SM); grass roots at 0-0.05m.

%Recovery = 100
PID = 2.6 - 4.Zppm

SM : light brown; maist to dry; about 80% angular
fine to coarse Sand; about 2% Fines; residual soll; granite
{exiure.

si— 1 | =
Hard pushing of sampler at {,2-1.5m; HDP {Hydraulic Down
Pressure) = 1300 psi.
Penetration refusal depth « 1.52m (Penetration speed = 1om /
2.5min).
CEPOF-ED-G
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/11

US Army Corps EXPLORATION LOG Far East
Of Engineers noeno. K-11-163 District

PROJECT: Phase 11 Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR: !JC//
DATE STARTED: 10 Ang 11 FINISHED: 10 Aug 11 DRILLER; (e
DRILLING METHOD/EQUIPMENT; BECS0PM-2
DRILLING AGENCY: BEC HOLE DIAMETER: S.5cm TOTAL DEPTH: i10.95 m
OVERBURDEN THICKNESS: DEPTH DRILLED; 10.95 m WATER DEPTH: _8.25m: AD .
COORDINATES: N:3,983,373.3 E: 447,724.0 GROUND ELEV.: 50.76 m DATUM; MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer £ Monitoring Well 3 TestPit [ Auger Hole X other _Direct push sampling hole
-~ [a]
. W a5
5 E 3 2
s % u & % % 8 w g DESCRIFTION GF MATERIALS FIELD DATA LAB DATA
< %4 omiao ™
253 (25 |3g@ § |53 | 82
HoE |52 |69 B & Gz g
0 FILL SILTY SAND with Gravel: brown; dry to moist; about 30% %Recovery = 100
§1 subangular fine to coarse gravel {max.3.5cm); about 55% PID = 8.3ppm
angular to subangular fine 1o coarse Sand; about 15% Fines; FC=F3
50— no plasticity; fill material (SM). %Recovery = 100
FILL — — 5 =
- dight brown; moist; aboul B0% subangular fine PiD = 5.1 - 13.7ppm
to coarse Sand; about 20% Fines; no plasticity; fill material FC=F3
52 (SM},
2 Grayish brown. %Recovery = 100
PID = 5.7 - 13.8ppm
48— FILL CLAYEY SAND: brown; moist; abeut 55% subangutar fine to
FILL medium Sand; about 45% Fines; mediumn plasticity; fill material
sC (SC); at 2.7-2.8m.
3 SILTY SAND: light brown; about 80% fine to coarse Sand;
aboit 20% Fines; fil material (SM); at 2.8-3.1m.
CLAYEY SANR: reddish brown; moist; about 65% fine Sand;
—4 about 35% Fines; low to medium plasticity; residual soil;
granite texture.
46—
Brown to grayish brown; subangular fine to medium Sand; low | %Recovery = 84
plasticity. PID = 8,2 - 17.4ppm
-G
SM SILTY SAND: brown; moist; about 70% fine to medium
44— Sand; aboul 30% Fines; ne plasticity; residual sil; wirock
fragments (Smmy), granite texture.
Light brown,
84
8 Granite text
Y ranite texture,
42
More silty soil at 9-10m,
10 5C CLAYEY SAND: brown; wet to moist; about 65% subanguar
fine lo coarse Sand; about 35% Fines; low plasticity; residual
sall,
40— SM SILTY SAND: light brown; about 55% fine o coarse Sand;
“about 45% Fines; residual sof; dense. /
End of direct push sampling at 10.95m.
Hard pushing of sampler at 10.7-10.95m; HDP {Hydraulic
Down Pressure) = 1500 psl; Penetration refusal depth =
10,85m (Penetration speed = Sem / 1min).
CEPOF-ED-G

FOR OFFICIAL USE ONLY  57/3 ™8t



ENVIROQ-EXPLORATION LOG 11-032E-PHASER-FINAL.GPJ USACE SKOREA.GDT 8/22111

US Army Corps EXPLORATION LOG Far East
Of Engineers noeno. E11-164 District
PROJECT: Phase 11 Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.; 11-032E INSPECTOR:
DATE STARTED: il Aug 11 FINISHED: 11 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-2
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5¢m TOTAL DEPTH: _ 11.0m
OVERBURDEN THICKNESS: DEPTH DRILLED: 11.0 m WATER DEPTH; Caved (8.2m); AD
COORDINATES: N: 3,983.348.6 E: 447.726.8 GROUND ELEV.: 50.63 m DATUM: MSL,
GROUND COVER: Grass CONTAMINATION: Yes
TYRE OF HOLE: [ Piezometer [3 Monitoring Well Tl TestPit [ Auger Hole X other _Direct push sampling hole
- [=]
— w i [
2 |F Sl
(= u o —;'E} + 8 W < DESCRIPTION OF MATERIALS FIELD DATA LAR DATA
£ = Bk & oz z mg
e 1232813 9 | k% | BE
mokE we [0S0 I3} Wz Jw
0 FILL SILTY SAND: brown; meist; about 10% subanguar fine to %Recovery = 100
St coarse gravel (max.3.5cm); about 70% subangular fine to PID = 2ppm
coarse Sand, about 20% Fines; no plasticity fil material (SM);, KFC=F3
50— Grass rocts at 0-0.05m. %Recovery = 87
Pil) = 0.6 « 0.9ppm
: about 15% subangular fine o
82 coarse gravel {max.2.5cm); about 65% subangular fine fo
coarse Sand; about 20% Fines,
2 SHIY SAND: about 5% subangular fine to coarse gravel; %Recovery = 95
FILT aboul 70% subangular fine fo coarse Sand; aboul 25% Fines. PID = 0- 0.9ppm
CLAYEY SANE: reddish brown; moist; about 65% fine to
48— medium Sand; about 35% Fines; low plasticity; fil material
FILL SK.TY SANR: grayish brown; moist; aboul 75% subangutar
fine to coarse Sand; about 25% Fines; no plasticily; fill material
53 (SM).
CLAYEY SAND: reddish brown; about 65% fine to medium
Sand; about 35% Fines.
—4 SILTY SAND: grayish brown; about 756% subangular fine to
coarse Sand; about 25% Fines,
461
W Brownish gray. VRecovery = 78
- biuish gray; moist to wet; abaut 95% PID = 4.2 - 50.8ppm
subangular fine to coarse Sand; about 5% Fmes no plasticity;
76 alluvial soil; weal solvent odor.
\5 0 to 5.6m; PID = 50.8 ppm.
6] CLAYEY SAND: brown, molst; about 10% subangular fine 1o
coarse gravel; about 86% subangular to angular fine to coarse
Sand; about 30% Fines; low plasticity; alluvial soil.
44
SM SILIY. SAND: dark brown la browr; moist; about 75%
subangular fine to coarse Sand; about 25% Fines; no
plasticity; alluvial soil,
sC : brown to reddish brown; moist; about 5%
subrounded fine gravel; about 50% fine Sand; about 45%
g Fines; medium plasticity; alluvial soil,
ML SANDY SILT: brown mottled with white; about 40% angular
42— ta subangular fine Sand; about 60% Fmes low plasticity,
residual soll; granite texture,
Sh SILYY SAND: yeliowish brown to brown; moist; about 65%
angufar to subangular fine Sand; about 35% Fines; residuai
soil; granite texture.
10 ML. SANDY SILT: brown mottled with white; about 40%; about
A 60% Fines; residuat soil; End of direct push sampling at
IRRE 11.0m.
40— SREN Confirmed depths of FILL MATERIAL = 0 -5 m, ALLUVIAL
A1) SCILS = 5 - 8.4m, and RESIDUAL SCIL. =8.4 - 11.0m.
CEPOF-ED-G PAGE 1 of 1
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/11

! US Army Corps
. Of Engineers

EXPLORATION LOG

Far East
District

HOLE NO, El 1"”‘165

FPROJECT: Phase 11 Site Soil Sampling

LOCATION: Camp Carroll

G&EE NO.: 11-032E

DATE STARTED: 86 Aug 11

FINISHED: 06 Aug 11

DRILLING METHOD/EQUIPMENT: BECS0PM-2

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 ¢ TOTAL DEPTH: 11,0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 11.0 m WATER DEPTH: Caved (3.4m); AD
COORDINATES: N:3,983.323.6 E: 447,705.6 GROUND ELEV.: 49.64 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [J Piezometer [J Monitoring Well [(}TestPit [0 Auger Hole X otner _Direct push sampling hole
~ [a]
w D —
~ o
2 |r g 3
= % w 5 -% <§( 8 % & DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
<t [T Y = .IFJ
ahbf 132|308 § | 53| B¢
mobl [z o8 & @ S
o FiLlC SILTY SAND with Gravel: brown to light brown; moist; about | %Recovery = 100
51 20% subangular fine to coarse gravel (max.3cm); about 60% PID = 4.2ppm
subangular fine to coarse Sand {max.4.8mm); about 20% LWFC=F3
Fines; no plasticity; fil material {(SM). % Recovery = 93
Mare gravels at 0.5-1m = gravel (35%), sand(45%), fine(20%). | pD=23. 5.8ppm
FC=F3
52
48—
2 Brown; about 15% fine to coarse gravel (max.4cm); about Y%Recovery = 96
60% fine to coarse Sand; about 25% Fines; asphalt pavement PID = 8.0 - 17.2ppm
scrap at 2.3m and 2,7m; FID =17.2 ppm at 2-3m,
53
46~
4
About 20% subangular fine 1o coarse gravel, about 60% %Retcovery = 86
55 subanguiar fine to coarse Sand; ahout 20% Fines. PID = 5.6 - 10.6ppm
KA CLAYEY SAND: brown; moist; about 55% fine Sand; about
44— \45% Fines; low plasticity; allivial soil,
L5 : brown; moist; about 20%
subangular to subrounded fine to coarse gravel (max.3.5cm);
about 60% angular fine to coarse $and; about 20% Fines; no
plaslicity; alluvial soil; PID =10.8 ppm at 6-7m.
SC 1 CLAYEY SAND: brown, moist, about 55% fine Sand; about
45% Fines; low plasticity; afuvial sofl,
42—
L a CH ; dark greenish gray grades to brown; moist;
about 5% subangular to subrounded fine grave! {max.2cm);
about 5% fine Sand; about 80% Fines; high plasticity; alluvial
soil; PID in hole = 3.7m.,
ML SILT with Sand: brown; maisl; about 20% fine Sand; about
40— 80 Fines; low pasticity; residual soil; granite texture,
—10
SM SILTY SAND: brown; moist; sbout 70% fine to coarse Sand:
about 30% Fines; no plasticity; residual salf; granite texiure.
End of direct push sampling at 11.0m after residual soils
encouniered at 8.4-11.0m,
CEPOF-ED-G
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1 US Army Corps EXPLORATION LOG Far East

P Of Engfneers HOLE NO. El 1—166 District
PROJECT: Phase H Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.: 11-032E INSFECTOR,
DATE STARTED: 68 Aug 11 FINISHED: 08 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 ¢m TOTAL DEPTH: 2.7m
CVERBURDEN THICKNESS: DEPTH DRILLED: 2.7 m WATER DEFPTH: _No water; AD
COORDINATES: N;3,983.422.0 E: 447.813.7 GROUND ELEV.; 55.49 m DATUM: MSL

GROUND COVER: Portland cement concrete CONTAMINATION:
TYPE OF HOLE: [ Piezometer [J Monitoring Well O TestPit 7] Auger Hole 3¢ other _Direct push sampling hole

ENVIRO-EXPLORATION LOG 11-032E-PBASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/11

- [}

. g Z=

8 F z 3

Ery | 4h g = 8 = B DESCRIPTION OF MATERIALS FIELD DATA LAB DATA

5 [TRTE I =
e |23 |%gk S | 53| 82
Do & %2 |52 8 ) 62 85
0 o ‘é) U PCC Porlfand cement concrete pavement thickness = 15cm,
FILL o : fill material (GP); base
course material.
S SILTY SAND: brown; moist; about 75% subangular fine to %Recavery = 100
coarse Sand (max.4.8mm); about 25% Fines; no plasticily; PID = 5.2ppm
55— residual soil; granite texture. FC=F3
51
%Recovery = 92
PID = 3.2 - 4.2ppm
|
54—
52
+—2
53— i
Hard pushing of sampler at 2.4.2.7m; HDP (Hydraulic Down
Pressure) = 1000 psi.
Penelration refusal depth = 2.7m (Penetration speed = 2cm /
1miny.
CEPCF-ED-G
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/11

i US Army Corps EXPLORATION LOG Far East
J Of Engineers noteno. E11-167 District

PROJECT: Phasec I Site Soil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 07 Aug 11 FINISHED: 07 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BECS50PM-1

DRILLING AGENCY: BEC HOLE DIAMETER: 55cm TOTAL DEPTH. 5.55m
OVERBURDEN THICKNESS: DEPTH DRIILLLED: 3.55m WATER DEPTH: _ 5.03 m; AD
COORDINATES: N:3,983.414.3 E: 447,845.9 GROUND ELEV 5598 m DATUM: MSL
GROUND COVER: Dirt CONTAMINATION:
TYPE OF HOLE: [ Piezometer [} Monitoring Well O TestPit O Auger Hole [ other _Direct push sampling hole
= 0
~ K o
5 F B
Eroa W & ('E’ = 8 o = DESCRIPTION OF MATERIALS FIELD BATA LAB DATA
g Eaix | = = wg
LBhit (23 |28F O | £ | 8E
ol |nzloHp @ 6z 20
0 FILL AND: reddish browny;, moist; about 5% subangular Y%Recovery = 100
fine gravel (max.2cm}; about 65% subangular fine to coarse PID = 2.5ppm
st Sand (max.4.8mmy); about 30% Fines; medium plasticity; fll FC=F3
malerial (SC).
2 FILL SILTY SAND: brown; moist; about 5% subangular fine gravel %Recovery = 100
{max.2cm); about 65% subangular fine to coarse Sand PID = 3.5 - 4.0ppm
{max.4.8mm), about 30% Fines; no plasticity; fill material FC=F3
(SM).
55——1
52
CH SANDY FAT CLAY: dark brown; moist; about 40%
54 subangular fine to medium Sand (max.2mm); about 60%
2 CHT"\Fines; high plasticity; alluvial soil. /T Recovery = 33
i : brown; moist; about 20% subangular PID = 4.1 - 9.8ppm
fine to medium Sand {max.2mmy); about 80% Fines; high
plasticity; afluvial soil,
SC CLAYEY SAND: dark browns; moist; about 2% subangular
fine gravel (max. 1cm}; about 63% subangular fine to medium
Send (max.2Zmm); about 35% Fines; mediur plasticity; alluvial
5313 soil.
Brown,
52-|q
sM SILTY SAND: brown; moist; about 75% subangular fing to
coarse Sand {max.4.8mm), about 25% Fines; no plasticity;
T+ residual soil; granite texture.
5115 .
Hard pushing of sampler at 5,3-5,55m; HDP (Hydraulic Down
Fressure) = 1000 psi.
Penetration refusal depth = 5.55m (Penetration speed = 2cm /
min).
CEPOF-ED-G
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GP) USACE SKOREA.GBT 2/22/11

EXPLORATION LOG Far East
noteno. KL11-168 District

PROJECT: Phase 11 Site Soil Sampling
LOCATION: Camp Carroll
DATE STARTED:

G&EE NO.: 11-032E INSPECTOR:

09 Aug 11 FINISHED: 09 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BEC30PM-1

DRILLING AGENCY:
OVERBURDEN THICKNESS:

BEC HOLE DIAMETER: S.5cm TOTAL DEPTH:

3.0m

DEPTH DRILLED:; 3.0m

WATER DEPTH: __0.27 m; AD

COORDINATES: N:3,983.414.1 E: 447,771.8 GROUND ELEV.: 52.19m DATUM: MSL

GROUND COVER: Dirt

CONTAMINATION:

TYPE OF HOLE: [0 Piezometer ~ £] MoniteringWell 3 TestPit [ Auger Hole (X other _Direct push sampling hole

FOR OFFICIAL USE ONLY ~>7/%

et fm}
1
- W m e
3 3 5 3
c T F W & ;:_) g 8 g ﬁ DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
< Em {fa | -
a5t |35 20 3 | &3 | §E
uokE %z |09 8 & wZ S
|—(J FILL SILTY SAND: grayish brown; moist; about 10% subanguiar %Recovery = 100
fine gravel (max.2cm}; about 65% subangular fine to coarse FID = 1.8ppm
521 si Y Sand {max.4.8mm); about 25% Fines; no plasticity; fill material { FC=F3
x (s,
- o, =
SM SILTY SAND: brown; moist; about 75% subangutar fine to {EEE:OZVS r_ys 897
I 0 Ein o i - -8ppm
. coarse Sand {max.4.Bmm;y; about 25% Fines; no plasticity; FC=F3
residual soll; granite texture,
—1
51—
T 52
—=
50—
Hard pushing of sampler at 2.8-3.0m; HDP (Hydraulic Down
Pressure) = 1000 psi.
—3 Penetralion refusal depth = 3.0m {Penetration speed = fom /
Amin}.
CEPOF-ED-G PAGE 1 of 1



ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GP) USACE SKOREA.GDT 8/22/11

] US Army Corps EXPLORATION LOG
j Of Engineers noeno. £11-169

Far East
District

PROJECT: Phase H Site Soil Sampling

L.OCATION: Camp Carrell G&EE NO.; 11-032E

DATE STARTED: 09 Aug 11 FINISHED: 09 Aug 11

DRILLING METHOD/EQUIPMENT: BECS0PM-1

INSPECTOR:
DRILLER:

DRILLING AGENCY: BEC HOLE DIAMETER: 5,5cm
OVERBURDEN THICKNESS: PEPTH DRILLED: 1.8 m
COORDINATES: N: 3,983,405.3 E: 447,789.7 GROUND ELEV.: 52.63 m

TOTAL DEPTH:
WATER DEPTH:
DATUM:

1.8 i

NA
MSL

GROUND COVER: Dirt CONTAMINATION:
TYPE OF HOLE: [ Piezometer [ Monitoring Well [0 TestPit [0 Auger Hole (X other _Direct push sampling hole
~ [t
- W g
& [ Z =
E.o 0 &x % = 8 w < DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
SEE 13203, E | .| 83
[T =
meE | &3 |68 @ a5z | 86
[0 FILL SILTY SAND: brown; moist; about 10% subangular fine to Y%Recovery = 100
coarse gravel (max.5em); about 65% subangular fine to PID = 2.3ppm
5 coarse Sand (max.4.8mm), about 25% Fines; no plasticity; fil FC=F3
material (SM).
51
I About 10% subangular fine gravel {max.2cm); about 65% %Recovery = 100
subangular fine to coarse Sand (max.4.8mm); about 25% PiD = 2.4 - 3.0ppm
52— Fines.
SM SILTY SAND: brown; moist; about 75% subangular fine to FC=F3
cearse Sand (max.4.8mm); about 25% Fines; no plasticity;
residual soil; granite texture,
—1
7 52
Hard pushing of sampler at 1.7-1.8m; HDP {Hydraulic Down
Pressure) = 1000 psi.
51—
Penstration refusal depth = 1.8m (Penetration speed = 1om/
1min).
CEPOF-ED-G PAGE 1 of 1
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ENVIRO-EXPLORATION LOG 14-032E-PHASE2-FINAL.GP.J USACE SKOREA.GDT 8/22/11

| US Army Corps
Of Engineers

EXPLORATION LOG

HOLE NO. El 1"170

Far East
District

PROJECT: Phase II Site Soil Sampling

LOCATION; Camp Carroil

DATE STARTED: 07 Aug 11

DRILLING METHOD/EQUIPMENT: BECS0PM-1

DRILLING AGENCY: BEC

G&EE NO.: 11-032E INSPECTOR:
FINISHED: 07 Aug 11 DRILLER:
HOLE DIAMETER: 5.5 ¢m TOTAL DEPTH: 7.5 m

OVERBURDEN THICKNESS:
COORDINATES: N: 3,983,393.3 E:

447,808.9 GROUND ELEV.

_75m
_S373m

DEPTH DRILLED:

GROUND COVER: Dirt (Inside land farm)

CONTAMINATION:

WATER DEPTH:
DATUM:

_1.8m; AD

MSL

4

TYPE OF HOLE: [ Piezometer [ Monitoring Well [ TestPit 1 Auger Hole X other _Direct push sampling hole
=~ ]
. - 2=
: |r 3 2
= % W % % g 8 g - g DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
<42 '
SEE im o = = z ] é
Ly =2 |S0t D o X G
mEE |52 (623 & G2 | 85
o FILL D: brown; moist, about 70% subangutar fine to %Recovery = 90
B - coarse Sand {max.4.8mm); about 30% Fines; no plasticity; fill PID = 18.5ppm
=T material {SM). FC=F3
L f Poorlv-graded SAND: yellowish brown; moist; about 95% FC=NFS
FILL 1} subanguiar fine to medium Sand (max.2mm); sbout 5% Fines; |4 %Recovery = 77
53 FILL - o plasticity; fik materiat (SP). PID = 24.7 « 46.7ppm
Poorly-graded GRAVEL with Sand: gray; wet; about 70% FC=NFS
—1 rounded fine to coarse gravel {max.3cm); sbout 25% FC=F3
subangular coarse Sand {max.4.8mm); about 5% Fines; no
- 52 lasticity; fill material (GF).
FiLL : reddish brown; moist; about 10% fine Sand FC=F3
r (max.0.43mm}; about B0% Fines; high plasticity; fill material
(CH).
52 h J CLAYEY SAND: brown o redaish brown; moist; subangular
s fire gravel (max, Tom); about 70% subangular fine to coarse
Sand (max.4.Bmm); about 30% Fines; medium plasticity; fill %Recovery = 86
] malerial (SCY; PID = 48.7 ppm at 1-1.3m. PID = 31.2 - 36.8ppm
51—
%/ y 5C : gray; moist; aboul 65% subangular fine to
g P coarse Sand (max 4.8mm); about 35% Fines; medium
// ] CL ™ |\plasticity; akuvial soll; with organics. /i
g , / : dark brown; moist; about 35%
e subangular fine ta medium Sand (max.2mm); about 65%
i s / Fines; medium plasticity; alluvial sail
S SM SUTY SAND: brown; moist; about 70% subangular fine fo
4 ) ~ | eoarse Sand {max.4.8mm); about 30% Fines; no plasticity;
residuaf soil; granite texiure,
49—
...._5 5
%Recovery = 72
n PID = 18.6 - 25.9ppm
48—
—6
1 84
3 Hard pushing of sampler at 7.0-7.5m; HDP (Hydraulic Down
47— Pressure) = 1000 psi.
-7
- Penetration refusal depth = 7.5m {Penetration speed = 2cm/
1min).
CEPOF-ED-G
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ENVIRC-EXPLORATION LOG 11-032E-PHASE2-FINAL.GP) USACE SKOREA.GDT 8/22/11

US Army Corps EXPLORATION LOG Far East
Of Engineers woeno. E11-171 District

PROJECT: Phase II Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.: 11-032FE INSPECTOR:
DATE STARTED: 09 Aug 11 FINISHED: 09 Aug 11 DRILLER: 4
DRILLING METHOD/EQUIPMENT: BECS50PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5cm TOTAL DEPTH; 6.5 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 6.5m WATER DEPTH: _Ne water; AD
COORDINATES: N:3,983.381.7 E: 447,777.2 GROUND ELEV: 52,11 m DATUM: MSL
GROUND COVER: Dirt CONTAMINATION:
TYPE OF HOLE: []Piezometer {3 Monitoring Weli £ TestPit [ Auger Hole other _Direct push sampling hole
- g 2 g
g 3 3 3
[=— we 12 8 u < DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
<P (Falf & = 3 wk
gad |22 |20z & FE [ OF
moE 1%z [698 & %2 | 8%
52___WD Fli. CLAYEY SAND: dark brown; wet; about 10% subangutar fine %Recovery = 30
s1 to coarse gravel (max,3cm); about 60% subangular fine to PID = 1.8ppm
coarse Sand {(max.4.8mm); about 30% Fines; medium FC=F3
L plasticity; fil material (SC).
. Greenish gray to brown; moist, %Recovery = 45
PID = 2.5 - 3.9ppm
51_*_1 Brown; about 70% subangular fine to coarse Sand
52 (max.4.8mm}; about 30% Fines; no gravels.
5()“:—2 FILL SILEY SAND with Gravel: grayish brown; moist; about 20% Y%Recovery = 52
subangufar fine gravel (max.2cm); about 55% subangular fine FiD = 1.4 - 6.5ppm
to coarse Sand (max.4.8mim); about 25% Fines; no plasticity;
| fill material {SM); with waste materials (plywood, scraps of
i porcelain),
49__3 FILC - gray to brown; moist; aboul
25% subangular fine to coarse gravet (max.5cm); about 50%
subangular fine 1o coarse Sand (max.4.8mm); about 25%
B Fines; medium plasticity; fill material (SC}; with waste
i materials (scraps of sand bag).
_\4
48—
s1 TR SM SILTY SAND: brown; moist; about 70% subangular fine to
: coarse Sand (max.4.8mm); about 30% Fines; no plaslicity;
iz residual soil; disturbed granite texture at 4.2m to 4.7m,
5
47
0 . .
46— Hard pushing of sampler at 6.3-6.5m; HBP {Hydraulic Gown
Pressure) = 1000 psi.
- Penetration refusal depth = 6.5m (Penstration speed = 2om /
imin}.
S FOR OFFICIAL USE ONLY 37/ "%
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EXPLORATION LOG
HoLeno, Ki11-172

US Army Corps
¢ Of Engineers

Far East
District

PROJECT: Phase II Site Soil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 09 Aug 11 FINISHED: 09 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 8.7m
OVERBURDEN THICKNESS: DEPTH DRILLED; 8.7m WATER DEPTH: _2.97 m; AD
COORDINATES: N;3,983.357.0 E: 447.767.7 GROUND ELEV.: 5111 m DATUM; MSL
GROUND COVER: Dirt CONTAMINATION:
TYPE OF HOLE: [J Piezometer [0 Monitoring Well {1TestPit  {J AugerHole (X other _Direct push sampling hole
- [a]
S ¥ T
g = 2 3
o w & % E 8 =1 = DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
< L2 amlo i &
gh? |25 |50 & | 2| 82
il <2 oo ] oA e
W wzZ |03 |0 m n=Z 3
51—'—0 FILL : grayish brown; moist; about 30% %Recovery = 160
51 =N subangular fine 1o coarse gravel {max,3cm); about 50% PID = 2.5ppm
=i subangular fine to coarse Sand (max.4.8mm}; aboul 20% FC=F3
I Fines; no plasicity; fill material {SM), FC=NFS
. : brown; moist; about 90% FC=F3
subangular fine ta medium Sand {max.2mmy); about 10% Y%Recovery = 92
50,_,"'"‘i Fines; na plasticity, fil material (SP-SM). PID = 1.0 - 2.6ppm
52 CLAYEY SAND: reddish brown; moist; about 70%
subanguiar fine 1o coarse Sand (max.4.8mm); about 30%
g7 (]E Fines; medium plasticity; fill material (SC}.
\@countered silty sand layer at 0.5m to 0.7m,
SILTY SAND: brown; meist; ebout 70% subangular fine to
4%*2 coarse Sand (max.4.8mm); aboul 30% Fines; no plasticity; fil %Recovery = 86
material (SM). PID = 5.1 - 8.2ppm
48— About 10% subangular fine to coarse gravel (max.3cm); about
60% subangular fine to coarse Sand (max.4.8mm); about 30%
=\ Fines.
— 83 FILL -
B CLAYEY SAND: brown; moist; about 5% subangular fine
gravel {max.2cm); about 65% subangular fine to coarse Sand
| {max.4.8mm); about 30% Fines; medium plasticity; il material
4 (SC).
47
4 7, CH SANDY FAT GLAY: gray to brown; moist; aboul 3%
Y/ subangular fing gravel {max.1cmy); about 37% subangular fine
o / to coarse Sand {max.4.8mm); about 60% Fines; high
a5 11T [N \plasticity; alluvial soif; with organics. /| %Recovery = 90
1 : reddish brown; moist; about 40% subangular PID = 0.3 - 5.0ppm
| fine to medium Sand (max.2mm); about 60% Fines; megium
N plasticity; residual soil.
6 "
45— SM SILTY SAND: brown; moisi; about 60% subangular fine lo
medium Sand (max.2mm}; about 40% Fines; na to medium
B plasticity; residual soil; granite texture.
44-—~m? About 70% subangular fine to coarse Sand (max.4.8mm);
about 30% Fines; no plasticity.
= S4
8
43—
Hard pushing of sampler at 8.5-8.7m; HDP (Hydraulic Down
4 Pressure) = 1000 psi.
Penetration refusal depth = 8.7m (Penelration speed = 5cm /
imin).
CEPOF-ED-G PAGE 1 of 1
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US Army Corps
Of Engineers

EXPLORATION LOG

HOLE NO, El 1'173

Far East
District

PROJECT: Phase II Site Soil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 10 Aug 11 FINISHED: 10 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS(PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 10.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0 m WATER DEPTH: NA
COORDINATES: N:3,983,363.9 E: 447.811.9 GROUND ELEV.. __ 33.53m  DATUM: MSL
GROUND COVER: Dirt (Inside land farm) = CONTAMINATION:
TYPE OF HOLE: (1 Piezometer [ Moniloring Well (I TestPit 5 Auger Hole (X other _Direct push sampling hole
-~ fa
~ ¥ 25
g |z s 3
Ero W & % g 8 ot s DESCRIPTICN OF MATERIALS FIELD DATA LAB DATA
< 2 oo |l a ot} :0-
a5t |23 50k & | 3| g2
HHE [ 62 |690 a Bz 356
4 FILL SANDY LEAN CLAY: aray, wet; about 5% subangular fine YRecovery = 100
gravel (max.2cmy); about 30% subangular fine fo coarse Sand PID = 7.4ppm
51 FiLL, (max.4.8Bmmy); about 65% Fines; medium plasticity; fill material /1 FC=F3
{CL). FC=NFS
| FILL = : brown; wet; about 95% subangular FC = NFS
53~ fine to coarse Sand (max.4.8mm); about 5% Fines; no %Recovery = 93
FILT plasticity; fill material {SP). PID = 3.2 - 4.20pm
B L : grayish brown; wet; FC=F3
aboul 70% subangular fine to coarse gravel (max.3cm); about
25% subangular fine to coarse Sand (max.4.8mm); about 5%
41 Fines; no plasticity; fil material (GP).
EAT CLAY: reddish brown; molst; about 3% subanguiar fing
52 gravel {max.2om); about 7% subangufar fine to medium Sand
(max.2mim}; about 90% Fines; high plasticity; fifl material (CH).
About 10% subangular fine o medium Sand (max.Zmm);
52—~ about 80% Fines; no gravels,
FILT SILTY SAND: brown; mwist; about 70% subangular fine to
coarse Sand {max.4.8mm); aboul 30% Fines; no plasticity; filt
Lo material (SM).
7 FILL CLAYEY SAND: reddish brown; moist; about 85% %:Recovery = 88
subangular fine 1o coarse Sand (max.4.8mm}; about 35% PlID =4.5- 56ppm
Fines; medium plasticity; fill material (SC}.
51— FILL : brown; moist; about 70% subangular fine to
coarse Sand (max.4.8mm); about 30% Fines; no plasticity; fill
rrateral (SM).
43 About 5% subangular fine lo coarse grave! (max.3cm); about
65% subangular fine lo coarse Sand (max.4.6mm); aboul 30%
Fines,
50~ i
FILL ; brown; moist; about 5% subsngular fine
gravel (max.2cmy; aboul 5% subangular fing 1o coarse Sand
(max.4.8mm); about 30% Fines; medium plasticity; fill material
4 {8C).
n Wet zone (4.3m),
49—"
5 ///’ 7 CL SANDY LEAN CEAY: grayish brown; moist to wel; about %Recovery = 81
775 40% subangular fine te medium Sand {max,2mm); about 60% PID = 4.7 - 15.3ppm
/ Fines; medium plasticily; alluvial scil,
ag-{ ///
ok SP-3M | Boorly-graded SAND with Silt: grayish brown; wet, About
Y 6 90% subangular fine to coarse Sand (max.4.8mm); about 10%
/ Fines; no plasticity; alluvial soil. /_
CEPOF-ED-G g PAGE 1 of 2
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ENVIRO-EXPLORATION LOG 11-032E-PHASEZ-FINAL.GPJ USACE SKOREA.GDT B/22/11

EXPLORATION LOG Far East

noteno. EE11-173 District %
PROJECT: Phase II Site Soil Sampling

LOCATION: Camp Carroli G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 10 Aug 11 FINISHED: 10 Aug 11 DRILLER: J

DRILLING METHOD/EQUIPMENT: BECS0PM-1

DRILLING AGENCY: BEC HOLE DIAMETER: 55cm  TOTAL DEPTH: 16.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0 m WATER DEPTH: NA
COORDINATES: N:3,983,363.9 £: 447.811,% GROUND ELEV.: 53.53 m DATUM: MSL,

GROUND COVER: Dirt (Inside land farm)  CONTAMINATION:
TYPE OF HOLE: [ Piezometer £ MonitoringWefl (O TestPit  [J AugerHole R other _Direct push sampling hole

~~ 0
w
3 & o2
P
,g - w & % = 8 u < DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
Ghi |52 50k 2 | .% |82
o g >
HEE | 528690 B 52 | %h
46 /// CLAYEY SAND: dark brown; wet; about 60% subangular fine
Sy to coarse Sand {max.4.8mm); about 405 Fines; medium
L plasticity; alluvial soil.
Brown; about 3% subangular fine gravel {max, 1cm); about
67% subangular fine tc coarse Sand (max.4.8mm); about 30%
41— Fines.
-7 Light gray to brown; moist; aboul 60% subangular fine fo
medium Sand (max.2mm); aboul 40% Fines; high plasticity.
46— e
18 CH | EAT CLAY: grayish brown; moist; 2bout 5% fine Sand
{max.0.43mm); about 95% Fines; high plasticity; alluvial soil.
sSC CLAYEY SAND: brown 1o grayish brown; maist; about 5%
subangular fine gravel (max.2cm); abowt §0% subangular fine
L to coarse Sand (max.4.8mmy); about 35% Fines; high
45 plasticity; afluvial soil,
49 Light gray to browrs; moist; about 2% subangular fine gravel
(max.1cm); about 63% subangular fine to coarse Sand
(max.4.8mm}; about 36% Fines; high plasticily.
44—~
L 10 SM SHTY SAND: brown; moist; about 75% subangular fine {o
coarse Sand (max.4.8mmy); about 25% Fines; no plasticity;
residual soil; granite texture,
Hard pushing of sampler at 8.9-10.0m; HDP (Hydraulic Down
ressure) = 1000 psi.
Penetration refusal depth = 10.0m (Penetralion speed =
1.5em [ Iminy).
CEPOF-ED-G
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EXPLORATION LOG Far East

US Army Corps

Of Engineers noeno. E11-174 District
PROJECT: Phase 11 Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.: 11-632E INSPECTOR:
DATE STARTED: 08 Aug 11 FINISHED: 08 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 8.9m
OVERBURDEN THICKNESS: DEPTH DRILLED: 8.9m WATER DEPTH: __1.92 m:; AD
COORDINATES: N:3,983,366.3 E: 447,839.1 GROUND ELEV.; 54.98 m DATUM: MSL,

GROUND COVER: Portland cement conerete (DOMEAMIT ATHEN:
TYPE OF HOLE: [ Piezometer  [] Monitoring Well D) TestPit [ Auger Hole 30 other _Direct push sampling hole

DESCRIPTION OF MATERIALS FIELD DATA LAB DATA

ELEVATION/
DEPTH

(meters)
SAMPLE TYPE /
NUMBER
GRAPHIC

L2G
CONTAMINATED
BLOW COUNT
N-VALUE
uscs/
STRATA

SPT

&
GC
p
-
8

Portiand cement concrete pavement thickness = 20cm,

FILL | Pogorly-araded GRAVEL with Sand: fill material (GP); base R =%
4 FiLL 1h\course materiat. /1 F’:DI De:l?]\;egy _n?
5’  grayish brown to reddish browrs, moist; Fe=F3 s

CLAYEY SAND

—Ei about 0% subangular fine to coarse gravel (max.4cm); aboul - = —

60% subangular fing to coarse Sand (max.4.Bmm); about 30% | | oiRecovery = 80
Fines; medium plasticity; fill material (SC). ,5?5,%6 = 11.7ppm

SILTY SAND: brown; moist; about 10% subangular fine {0 -

coarse gravel (max.3cm); about 60% subangular fine to

52 coarse Sand (max.4.8mm); about 30% Fines; no plasticity; il

material (SM).

531 About 5% subanguiar fine gravel (max.2cm); about 5%

subangular fine 1o coarse Sand (max.4.8mm); aboul 30%
Fines; encountered clayey sand layer al 1.7m fo 1.8m.

[ |

FILL CLAYEY SAND: brown; moist 1o wet; about 70% subangular %Recovery = 85

fine to coarse Sand (max.4.8mm); abowt 30% Fines; medium PID = 2.4 - 3.5ppm

plasticity; fill material (SC); wet zone = 2,8m,

5214 FILL SILTY SAND: brown; moist; about 5% subangular fine gravel
(max.2cm); about 70% subangular fine 1o coarse Sand

{max.4.8mm); about 25% Fines; no plasticity; fill material

(SM).

i About 5% subangular fine gravel (max. 1cm); about 70%

subangular fine to coarse Sand (max.4.8mmy); aboul 256%

83 Fines; encountered clayey sand layer at 3.9m to 4.0m.

Bt

] FILL CLAYEY SAND: greenish gray fo brown; moist; about 3%

e subangdlar fine gravel {rmax.1cm); about 62% subangular fine
to coarse Sand (max.4.8mm); about 35% Fines; medium
SC 1 \plaslicity, fil material {SC).

subargular fine to coarse Sand (max.4.8mim); aboul 30%

CH CLAYEY SAND: greenish gray; moist; about 76% /

5C Fines; medium plasticity; alluvial soi. Y Recovery = 42
SANDY FAT CLAY: dark brown; moist, about 30% PID = 3.7 < 6.2ppm
subangufar fine to medium Sand {rmax.2mm); about 70%
Fines; high plasticity; aliuvial soff,

CLAYEY SAND: dark brown; moist; abott 65% subangular
fine to coarse Sand (max,4.8mim); about 35% Fines; medium
plasticity; alluvial soit,

49—

CL SANDY LEAN CLAY: brown; moist; about 30% subangular
fine la medium Sand (max.2mmY; about 70% Fines; medium
plasticity, alluvial soil.

SM SH.TY SAND: brown; moist; aboul 70% subangutar fine o
coarse Sand (max.4.8mm), about 30% Fines; no plasticity;
residuad soil; granite texture.,

Hard pushing of sampler at 8.7-8.9n%; HOP (Hydrautic Down
Pressure) = 1000 psi.

Penelration refusal depth = B.9m (Penelration speed = 2ocm /
fmin).

e FOR OFFICIAL USE ONLY 5745 ™'
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EXPLORATION LOG Far East

noeno. K11-175 District
PROJECT: Phase IT Site Soil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR: 2
DATE STARTED: 10 Aug 11 FINISHED: 10 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BEC50PM-2

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 em TOTALDEPTH:; ____7.285m
OVERBURDEN THICKNESS: DEPTH DRILLED:; 725 m WATER DEPTH: __1.55 m; AD
COORDINATES: N:3,983,346.8 E; 447,784.2 GROUND ELEV.: 51.07m DATUM: MSL,
GROUND COVER; Grass CONTAMINATION:
TYPE OF HOLE: [0 Piezometer [l Monitoring Well O TestPit [ Auger Hole X other _Direct push sampling hole
~ jut
=~ i =
& & L]
S Ly & % E 8 u < DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
Lin § E@ i - %
abd (550505 & | 53| B8
HoE | HzZ |6o2[8 & Gz S
51-—'_0 FiLL SILYY SAND: brown grades fo brownish gray; moist; about %Recovery = 100
51 5% subangular to subrounded fine gravel (max.2cm); ahout PID = 6.0ppm
75% subangutar fine to coarse Sand; about 20% Fines; no FC=F3
iy plasticity; fif rmaterial (SM}. %Recovery = 85
PID = 8.4 - 10.0ppm
50—
52
49*5—-2 More gravels at 2,0-2,4m, %Recovery = 89
PID = 6.3 - 12.6ppm
s FILL CLAYEY SAND: brown to reddish brown; moist; about 60%
subanguiar fine to cearse Sand; about 40% Fines; medium
plasticity; fill material {SC).
453 L SILTY SAND: brownish gray; moist to wet; about 80%
subangular fo angular fine o coarse Sand; about 20% Fines;
ho plasticity; fill material {SM).
+ 53
FILL CLAYEY SAND: brewn; moist; about 65% angular to
subangufar fine to coarse Sand; about 35% Fines; low to
47— medium plasticity, fll materiat (SC).
4 7 CH SANDY FAT CLAY: dark greenish gray; moist; about 30%
) fine to medium Sand; about 70% Fines; medium to high
plasticity; aluvial soil.
a6 Brownish gray grades to light gray; moist; angular to %Recovery = 76
subangular fine (o coarse Sand. PID = 6.6 - 9.4ppm
6 : o
45 &4 SC CLAYEY SAND: vellowish brown; maist; about 80%
subanguiar fine lo coarse Sand; about 40% Fines; fow
b plasticity; alluvial soit.
SM SILTY SAND: light brown to brown; moist; about 70%
44%“7 angular fine to coarse Sand; abet 30% Fines; no plasticily,
residual soil; granite texture.
Hard pushing of sampler at 7.1-7.25m; HDP (Hydraulic Down
Pressure} = 1500 psi.
Penetration refusal depth = 7.25m (Penelration speed =
1.2cm / 1min).
CEPOF-ED-G
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1 US Army Corps
i Of Engineers

EXPLORATION LOG

noeno. £11-176

Far East
District

PROJECT: Phase ]l Site Soil Sampling

LOCATION: Camp Carroli G&EE NO.: 11-032E INSPECTOR:

DATE STARTED: 10 Aug 11 FINISHED: 10 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BECS50PM-1

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 16.0m
OVERBURDEN THICKNESS: DEPTH DRILLED: 1.0 m WATER DEPTH: NA
COORDINATES: N:3,983,341.6 E; 447.801.8 GROUND ELEV.: 53.36 m DATUM: MSL

GROUND COVER: Dirt (Inside land farm)  CONTAMINATION:

o
&

TYPE OF HOLE: [] Piezometer O Monitoring Welf (3 Test Pit (] Auger Hole other _Direct push sampling hole
- a}
- & H5
5 i 2 2
Fra u & % S 8 W =< DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
=5 zo |z [F = 7 mg
Whw ?.: -21 % 8 Z 9 k> B [=
wock |z |60lG @ HZ St
FIEL CLAYEY SAND: gray; wet; about 10% subangular fine gravel Y%Recovery = g0
(max.2cm}; about 55% subangular fine to coarse Sand PIC = 4ppm
51 FILL (max.4.Bmm); about 35% Fines; medium plasticity; fill material {1 FC=F3
53— (SC). FC =HFS
| Poprly-graded SAND: brown; wet; about 85% subangutar
fine 1o coarse Sand {max.4.8mm}; about 5% Fines; no %Recovery = B0
plasticity; fill material {SP). PID = 2,8~ 3,2ppm
FILL | Poorly-graded GRAVEL with Sand: grayssh brown; wet; FC=NF§
- FiLL about 70% subangular fine to coarse gravel (max,3cm); about FC=F3
25% subangular fine to coarse Sand {max.4.8mm); about 5%
1 Fines; no plasticity; fill material (GP),
EAT_CLAY: reddish brown; moist; aboul 10% subangular fine
s2 to medium Sand {max.2mm); about 80% Fines; high plasticity;
50— fill material (CH}.
FILL : brown; moist; about 5% subangular fine grave!
{max.2om); about 65% subangular fine to coarse Sand
{max.4.8mm); about 30% Fines; no plasticity; fill material
] (SM).
2 %Recovery = 59
PID = 4.6 - 10.1ppm
51+
g Pt FILL EALCLAY with Sand: redgish brown; moial; about 20%
FiLL subangular fine to medium Sand (max.2mm}; about 80%
Fines, high plasticity; fill material {CH).
SIETY. SAND: brown; muist; about 70% subangular fine 1o
B— coarse Sand (max.4.8mm); aboul 30% Fines; no plasticity; fili
| " material (SM); encountered clayey layer(2cm}.
— About 0% subangular fine 1o coarse gravel (max.3cm); about
65% subangular fine to coarse Sand (max.4.8mm); about 25%
Fines.
49—
FILL CLAYEY SAND: brown; moist; about 10% subangular fine %Recovery = 70
gravel (max.2cm); about 85% subangular fine lo coarse Sand PID=3.3-6.2ppm
(max.4.8mm}; about 25% Fines; medium plasticity; fil material
46— (SC).
CEPOF-ED-G PAGE 1 of 2
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I US Army Corps
j Of Engineers

EXPLORATION LOG
HoLeno. K11-176

Far East
District

PROJECT: Phase Il Site Soil Sampling

LOCATION: Camp Carroll

G&EE NO.. 11-632E

DATE STARTED: 10 Aug 11

FINISHED: 50 Ang 11

DRILLING METHOD/EQUIPMENT: BECS0PM-{

INSPECTOR:
DRILLER:

DRILLING AGENCY: BEC HOLE DIAMETER: 55em TOTAL DEPTH: 10.0.m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0m WATER DEPTH: NA
COORDINATES: N:3,983,341.6 E: 447,801.8 GROUND ELEV.: §53.36 m DATUM: MSL
GROUND COVER: Dirt (Inside land farm)  CONTAMINATION:
TYPE OF HOLE: [ Piezometer [ Monitoring Well [ TestPit [ AugerHole % other Direct push sampling hole
~ 0
. i g o
8 F 3 3
Eow w ] = 8 =] - DESCRIFTION OF MATERIALS FIELD DATA LAB DATA
IcE |Ea 5oz 2| a3
Lo g == z o =2 Q
4l E o T} {a] ]} (A o=
oo & 0Nz O i BZ =37
—6
47— S5C CLAYEY SAND: gray; moist; about 65% subangular fine to
CL coarse Sand (max.4.8mm); about 35% Fines; medium
i SC plasticity; alluvial soil.
L 2 LEAN CLAY: grayish brown; maist; about 5% fine Sand
o (max.C.43mm); about 85% Fines; medivm plasticity; alluvial
E it s0il,
Lz ,/ CH CLAYEY SAND: dark brown; moist to wet; about 65%
subanguiar fine to mediurm Sand {max.2mm}; about 35%
Fines; medium plasticily; alluvial soil.
- dark brown; moist; about 5% fine Sand
46— (max.0.43mmy; aboul 85% Fines; high plasticity; alluvial soil,
/ Gray.
. s /
8 % About 10% fine Sand {max.0.43mm); about 80% Fines.
45— %
| A
/' iy sC : light gray; moist; subangular fine 1o coarse
A gravel (max.3cm); about 60% subangular fine to coarse Sand
e ; /// {rmax.4.8mrn); about 40% Fines; high plasticity; alluvial soil.
e ’/ / CH : gray; moist to wat; about 30%
o7, subangular fine to medium Sand (max.2mm); about 70%
S/ Fines; high plasticity; alluvial soil.
44— s
B R SM SIL.TY SAND: light gray to brown; moist; about 5%
) subangular fine gravel {max.2cm}); about 75% subangular fine
1o coarse Sand {max.4.8mm}; about 20% Fines; no plasticity;
4 alluvial soil.
Hard pushing of sampler at 9.9-10.0m; HDP (Hydraulic Down
—10 “WPressure) = 1000 psi.
Penetralicn refusal depth = 10.0m (Penetration speed = Bcm /
1min}.
CEPOF-ED-G
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US Army Corps EXPLORATION LOG Far East

| Of Engineers woreno. B11-177 District
PROJECT. Phase 11 Site Soil Sampling
LOCATION: Camp Carroli G&EE NO.; 11-032F INSPECTOR:
DATE STARTED: 08 Aug 11 FINISHED: 08 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BEC50PM-1
DRILLING AGENCY: BEC HOLE DIAMETER; 5.5¢cm TOTAL DEPTH: 9.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 9.0m WATER DEPTH: 0.2 m; AD
COORDINATES: N:3,983,340.9 E: 447.834.7 GROUND ELEV.: 5471 m DATUM: MSL,

GROUND COVER: Portland cement concrete (DBNEAMIl fAHGN:
TYPE OF HOLE: [ Piezometer [ Monitoring Well ) TestPt [ Auger Hole X other _Direct push sampling hole

-~ [a]
. W El s
z 3 S
i 7 L r % g o ol s DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
s -
= aL 1o | =2 =z 0
iys |33 |39k § | 53| 82
me E BE (o] @ g S
o L PCC | Porlland cement concrele pavement thickness = 20cm,
7 B FILL - i : fill material (GP); base
[ FILL | \course material. /| %Recovery =70
54 51 CLAYEY SAND: greenish gray, moist; about 5% subangular PID = 4.1ppm
fine to coarse gravel (max.3cmy); about 70% subangular fineto | FC=F3
- coarse Sand (max.4.8mm}; about 25% Fines; medium % Recovery = 98
| FILL plasticity, fifl material (SC). PID=5.1-7.2ppm
: brown; moist; about 5% subangular fine gravel FC=F3
L {max.2cm); about 70% subangular fine to coarse Sand
53 52 (max.4.8mm); about 25% Fines; na plasticily; fill material
i (Sh),
L 5 Aboul 5% subangular fine gravel {max, 1om); abouwl 70%
subangular fine to coarse Sand (max.4.8mm); about 25%
] Fines; no plasticity; encountered clayey sand layer al 2.2m io
2.3m.
r About 75% subangular fine to coarse Sand (max.4.8mm); %Recovery = 87
52 about 25% Fines; no gravels. PIG = 4.5 - 6.5ppm
3
- FILL CLAYEY SAND: reddish brown to brown; moist; abaut 10%
51— subangular fine gravet (max.2cm); about 60% subangular fine
. to coarse Sand (max.4.8mm); about 30% Fines; medium
i plasticity, fill material {SC}; enccuntered silty sand layer at
| 3.7mto 3.8m.
- Brown; molst to wet; about 10% subangular fine to coarse
50— gravel (max.3cm); about 60% subangular fine to coarse Sand
{max.4.8mm}; about 30% Fines,
—F
L Yelecovery = 74
48— . PID =27 - 52ppm
SC - dark brown; moist; about 60% subangular
- fine to mediurn Sand (max.2mm); about 40% Fines; medium
] plasticity; alluvial soil,
- CH SANDY FAT CLAY: light grayish brown; meist; about 40%
48— subangular fine te medium Sand {max.2mm}; about 50%
Fines; high plasticity; alluvial soil,
7
g 84
- SM SILTY SAND: brown; moist; about 70% subangular fine to
47— coarse Sand (max.4.8rmm); about 30% Fines; no plasticity;
residual soil; granite texture,
8
" Hard pushing of sampler at 8.7-9.0m; HDP (Hydraulic Down
46— Pressure) = 1000 psi,
8 Penetration refusal depth = 9.0m {Penetration speed = 2cm /
1rmin}.
CEPOF-ED-G

FOR OFFICIAL USE ONLY 5747 ™e=ten



ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT B/22/41

T8l US Army Corps
5] Of Engineers

EXPLORATION LOG
HOLE NO. E11-178

Far East
District

PROJECT: Phase II Site Soil Sampling

LOCATION: Camp Carroll

G&EE NO.: 11-032E

DATE STARTED: 06 Aug 11

FINISHED: 06 Aug 11

DRILLING METHOD/EQUIPMENT: BECS0PM-2

INSPECTOR:
DRILLER:

DRILLING AGENCY: BEC

HOLE DIAMETER: 5.5 em

TOTAL DEPTH:

100 m

p

OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0 m WATER DEPTH: _ 3.35m; AD
COORDINATES: N:3,983,357.5 E: 447,752.1 GROUND ELEV.: 50.99 m DATUM: MSL.
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [0 Piezometer ~ [J Monitoring Well [ TestPit  [JAugerHole (¥ other _Direct push sampling hole
-~ [
- W et B
3 2 3 3
Ers W I ('E) = 8 o = DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
= I i I 2| as
bhe |22 18283 ©§ BZ | gk
moE Gz (oS = Gz 5&
0 FILL SILTY SAND: brown grades fo light browr; moist; about 10% %Recovery = 100
51 subangular to subrounded fine to coarse gravel {max.3.5cm); PID = 3.3ppm
N about 70% subangular fine fo coarse Sand; about 20% Fines; FC=F3
na plasticity; fill material (SM), %Recovery = 100
PiD = 2.0 - 6,3ppm
50——1
s2
i CLAYEY SAND: brown; moist; about 55% fine Sand; about FC=F3
B 45% Fines; medium plasticity; at 1.3-1.5m.
: brown; moist; about 5% subangular fine to
coarse gravel (max.3.2cm); about 70% subangular fine to
412 coarse Sand; about 25% Fines; no plasticity; at 1.5-5.0m, YyRecovery = 95
PID =7.2 - 8.0ppm
R Mo gravels below 3.0m,
1 s Y Ciayey sand fayers encountered al 3.3-3.6m and 4.0-5.0m.
47——4
=75 SC CLAYEY SAND: grayish brown; moist to wet; about 60% fine %Recovery = 71
1o medium Sand; about 40% Fines; mediun plasticily, aluyial PID = 4.4 - 8.5ppm
4 soil,
4 -
S8 Dark greenish gray; groundwater encountered at 6.0m while
sampiing.
447 . )
Easy sampler penefration at 7 - 8m; PID in hele = 3.0 ppm.
43-1—8 - :
5M : grayish brown to brown; moist Lo wet; about
70% subangular fine to coarse Sand; about 30% Fines; no
4 plasticity; residual soil; greenish-gray mottled with white;
granite texture,
42-1—9
41-L—1p . ‘ . <
End of direct push sampling at 10.0m after residual soils
encountered at 8.0-10.0m.
CEPOF-ED-G I PAGE 1 of 1
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ENVIRO-EXPLORATION LOG 11-032E-PHASEZ2-FINAL.GPJ USACE SKOREA.GDT 8:22/11

US Army Corps EXPLORATION LOG Far East
Of Engineers noteno. E11-179 District

PROJECT: Phase II Site Soil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR:

DATE STARTED: 10 Aug 11 FINISHED: 10 Aug 11 DRILLER: 4
DRILLING METHODR/EQUIPMENT: BECS0PM-2

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH; 16.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0 m WATER DEPTH: __1.96 m; AD
COORDINATES: N:3,983.337.7 E: 447,767.8 GROUND ELEV.; 50.60 m DATUM: MSL

GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [] Piezometer [0 Monitoring Welt [ITestPit [ Auger Hole & other _Direct push sampling hole

DESCRIPTION OF MATERIALS FIELD DATA LAB DATA

ELEVATION/
DEPTH

(meters)
SAMPLE TYPE /
NUMBER
CONTAMINATED
BLOW COUNT
N-VALUE

GRAPHIC
LOG
SPT

4

d
3
[9)

Portland cement concrete pavement thickness = 10cm, £C=

FilL C=F1
Poorly-graded GRAVEL with Silt and Sand: gray; wet; about

FILL \75% angular to subangular fine o coarse gravel {max.3cm); / Y%Recovery = 97

about 15% fine to medium Sand; about 10% Fines; fill material | | PID = 22.5ppm
{GP-GM). FC = F3

- brown; moist; about 15% FC=F3
subangular fine to coarse gravel (max.4cm); about 65% %Recovery = 68
subangular fine to coarse Sand {(max.4.8mm); about 20% PID = 3.2ppm
s2 Fines; no plasticity, fil material (SM),
FILL \QLA!E_‘{_&AN,D_: brown ta reddish brown; moist; about 5% [

81

fine gravel {max. fcm); about 55% subangular fine to coarse
Sand; about 40% Fines; low plasticity, fill material (SC). “%Recovery = 60
SILTY SAND: brown; moist; about 70% subangular fine lo PID = 3.0 - 5.4ppm
coarse Sand, about 30% Fines; fill material (SM).
481 Subangular to subrounded coarse gravel (max. 4om) at 2.0
2.7m.

YEY : brown; moist; about 65% fine 1o coarse
Sand; about 35% Fines; fow plasticity; at 2.7-2.85m and 3.6-
3.75m.

53

Brown {o grayish brown; fine gravel,

%Recovery = 60
PID = 1,2 « 14.5ppm

CH FALCLAY with Sand: grayish brown to brownish gray;

moist; fine gravel; about 85%,; about 15% Fines; high
plasticity; alluvial soil,

CLAYEY SAND: brownish gray to brown; moist to wet; about
70% subrounded fine to coarse Sand; about 30% Fines; low to
medium plasticity; alluvial soil.

SC

5C CLAYEY SAND: reddish brown; moist; gbout 60% fine Sand;
about 40% Fines; low plasticity, residual soil; granite texture.

Mare silly.

ML SILT with Sand: reddish brown; moist; about 25% fine Sand;
about 75% Fines; low plasticity; rasuduai soil; granite texiure,
SM SILTY SAND: brown ta kght brown; moist; aboul 70% fine to
coarse Sand; about 30% Fines; residual soll; granite texture,

End of direct push sampling at $0.0m.

Cenfirmed depths of FILL MATERIAL = 0 -5.55 m, ALLUVIAL
8O0ILS = 5,55 - 7.4m, and RESIDUAL S0IL, = 7.4+10,0m.

CEPOF-ED-G PAGE 1 of 1
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ENVIRG-EXPLORATION LOG 11-0328-PHASE2-FINAL.GP) USACE SKOREA.GOT 8722711

US Army Corps EXPLORATION LOG Far East
Of Engineers noeno., K11-180 District
PROJECT: Phase I] Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 49 Ang 11 FINISHED: 09 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-2
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5¢m TOTAL DEPTH: 6.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.6 m WATER DEPTH: _ 6.59 m: AD
COCRDINATES: N:3,983,323.0 E: 447,748.9 GROUND ELEV.: 50.14 m DATUM: MSIL,
GROUND COVER: Grass CONTAMINATION: Yes
TYPE OF HOLE: (] Piezometer 3 Monitoring Well [ TestPit [ Auger Hole other _Direct push sampling hole
-~ fa)
N w B
3 F 3 =
= % W ﬁ % = 8 % < DESCRIFPTICN OF MATERIALS FIELD DATA LAB DATA
SE§ o jezg iz B oz 2| g%
Lhe (235|283 S | 53| 62
mofb |6z |oSig] o Gz oo
50__—0 FILL SILTY SAND: brown; meist; about 5% subrounded to “%Recavery = 100
51 subangular fine to coarse gravel (max.3.5cm); about 85% FiD = 2.5ppm
subangular fine to coarse Sand; about 30% Fines; no FC=F3
plasticity; fill materiaf (SM); grass rools al 0-0.1m. %Recovery = 87
PID = 3.1 - 6.2ppm
Brawn 10 fight brown; about 15% subangular fine to coarse
52 gravel (max.3cm); about 60% subangular fine to coarse Sand;
about 25% Fines; no plasticity; at 1.0-4.0m,
s 2 2.010 3.0m; PID = 279 ppm. YiRecovery - 85
FID = 11 - 366ppm
3.0 to 4.0rm; PID = 366 ppm.
83
-_4 . i .
46— Dark bluish gray te grayist: brown; wet to moist; about 10%
subangular fine gravel {(max. fom); about 85% fine to coarse
Sand; about 25% Fines; wst sample at 4.3m; more clayey
soils.
FILL SILTY SAND: gray to dark bluish gray; wet to moist; about %Recovery = 71
80% subangidar fine to coarse Sand; about 20% Fines; PlD = 7.9~ 314ppm
mardium plasticity; fill material (SM).
5.0 to 6,0m; PID = 314 ppm,
CLAYEY SAND: reddish brown; aboul 60%; about 40%
- Fines; at 5.66-6.0m.
44—
CL LEAN CLAY with Sand: brown fo grayish brown; moist; about
25% fine Sand; about 75% Fines, medium plasticity; alluvial
5C | \soil
: dark greenish gray; moist to wet; about
60% subangular fine 1o coarse Sand; about 40% Fines; afiuvial
CH \soil.
EATCLAY with Sand: dark brownish gray; moist; about 20%
42__——8 fine Sand; about 80% Fines; high plasticity; alluvial soil.
5C CLAYEY SAND: brown; moist; about 55% fine Sand; about
45% Fines; medium plasticily; alluviai soil,
Lg sC : vellowish brown; moist; aboul 60%
subangular fine to coarse Sand; about 40% Fines; residual
\soil; granite texture,
End of direct push sampling &t 10.0m,
Confirmed depths of FILI. MATERIAL = 0 - 6.65 m, ALLUVIAL
SOIES = 6.65 - 9.8m, and RESIDUAL SOIL = 9.8- 10.0m.
CEPOF-ED-G PAGE 1 of 1
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ENVIRG-EXPLORATION LOG 11-032E-PHASEZ-FINAL.GPJ USACE SKOREA.GDT 822511

EXPLORATION LOG Far East
noeno. E11-181 District

PROJECT: Phase H Site Soil Sampling
LOCATION: Camp Carroli G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 08 Aug 11 FINISHED: 08 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BEC50PM-2

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 ¢m TOTAL DEPTH: 7.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 7.0 m WATER DEPTH: Caved (0.3m); AD
COORDINATES: N:3,983.318.1 E: 447,762.6 GROUND ELEV.: 4993 m DATUM: MSL
GROUND COVER:; Grass CONTAMINATION:
TYPE OF HOLE: [} Piezometer [ MonitoringWell (1 7TestPit  [J Auger Hole other _Biract push sampling hole
E [a]
: |F 5 2
Eeo JuwEk |2 3 3 w < DESCRIPTION OF MATERIALS FIELD DATA, LAB DATA
S£7 12812 B =z | 3| ag
Gat | S igolzl 3 -3 | 32
d8E |52 (8918 & 52 | 8%
o FILL SILTY SAND: brown to light brown; moist; about 5% %Recovery = 100
subangular to subrounded fine to coarse gravel (max.4.5cm); PID = D.Bppm

about 70% subangular fine to coarse Sand; about 25% Fines; FC=F3

-1 no plasticity; fill material (SM).
%%Recovery = 83
PiD = 2.8 - 3.8ppm

45—

82

1 FILL CLAYEY SAND: reddish brown; ahout 0% fine Sand; about
B 40% Fines, medium plasticlty, fill material (SC); at 1.4-1.6m. FC=F3
SILTY SANR: brown to light brown; moist; aboul 5%
45 subangular to subrounded fine 1o coarse gravel {max.4.5cm);
I—2 about 70% subangular fine to coarae Sand; abouwt 25% Fines; 7y =
no plasticity; fill material (SM). P;De_ﬁ"gws‘sppm

B FICC i : brown; moist to wet; about 15%
subangular fine gravel (max.2cm); about 65% subanguiar fine
1o coarse Sand; about 20% Fines; no plasticiy; fill material

47— FILL ™ 1 \(SM).

; reddish brown; wet to moist; aboul 10%
subrounded fine gravel, about 60% fine to medium Sand;
ahout 30% Fines; low plasticity; fill material {SC).

Wet sample al 3.6m.

46—

B

] FILL 1 SILTY SAND: brown; moist; aboui 10% subangular fine
gravel; about 60% fine 1o coarse Sand; about 30% Fines; fill
material (SM).

45 5
T Vi
Water encountered at 5.5m,
44“‘__6 V ’ CH EAT CLAY with Sand: dark greenish gray to brownish gray,
f moist; about 20% fine Sand; about 80% Fines; high plasticity,
/ allwvial soil.
o é

End of direct push sampling at 7.0m; Confirmed depths of
FILL MATERIAL = 0-5,9m and ALLUVIAL SOILS = 5.9- 7m.

vaPAGE 1of 1
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ENVIRD-EXPLORATION LG 11-032E-PHASE2-FINAL.GP) USACE SKOREA.GDT 8/22/11

US Army Corps
Of Engineers

EXPLORATION LOG

HOLE NO. El 1-182

Far East
District

PROJECT: Phase 11 Site Soil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR;:
DATE STARTED: 07 Aug 11 FINISHED: 07 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-2
DRILLING AGENCY,; BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH; 10.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0 m WATER PEPTH: __2.53 m; AD
COORDINATES: N:3,983,301.8 E: 447,747.3 GROUND ELEV.: 49.73 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE; (3 Piezometer [T Monitoring Wall {1 TestPit ] Auger Hole (X other _Direct push sampling hole
=~ jal
- ¥ 2
o F s 3
[, we (2 &= 8 u < DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
<Y |Ep |E B =z 3 | 5%
chs |22 i8glel § |55 B2
dnE |&z [ 69B =& @ = S
- FILL SILTY _SAND: brown; moist; about 10% subangular fine 1o %Recovery = 100
51 coarse gravel {max.5cm); about 70% subangular fine to PID = 0.8ppm
coarse Sand; about 20% Fines; no plasticity, fll materiaf (SM). | .FC=F3
%Recovery = 82
PID =1.1-2.1ppm
Grayish brown,
52
48—
2 FILL ; brown; moist; about 5% subanguilar fine to %Recovery = 86
coarse gravel {max.4cmy); about 56% subangular fine to PID =1.7 - 2.9ppm
h coarse Sand, about 40% Fines; low plasticity; il material (SC).
FILL . brown {o reddish brown; moist; aboul 10%
subangular fine to coarse gravel (max.3cm); about 60% fine to
83 medium Sand; about 30% Fines; no plaslicity; fik material
{SM).
46—
__.4 -
Fine gravel {max.1.5¢m).
FILL CLAYEY SANR: brown; moist; about 55% subangular fine to %Recovery = 90
coarse Sand; about 45% Fines; low plasticity; fifl materiaf (SC). | PID = 1.9 - 7.5ppm
FIEL ; : brown; moist; about 5% subanguiar fine
Ad— 2 gravel; about 70% fine fo coarse Sand; about 25% Fines; no
L5 i SC 1 \piasticity; fill materiat (SM),
A j : brownish gray; moist; about
Watys? 25% subreunded fine fo coarse gravel (max.4cm); about 40%
s subangular fine to coarse Sand; about 35% Fines; alluvial soll,
7 / CH SANDY FAT CLAY: dark brownish gray; wet, about 30% fine
¢ to medium Sand; about 70% Fines; medium to high plasticity;
/ alluvial sofl, A coarse gravel (3cm) encountered &t 8.7,
42— /
g %
Z
17787 sC  grayish brown; moist; about
y CH 20% subrounded fine to coarse gravel, about 65% subangular
f fine to coarse Sand; about 16% Fines; alluvial soil.
‘ # 1) ingl: brou_m: moist; about 15% fine Sand;
40— A about 85% Fines; high plasticity; aluvial soil.
1o i SC CLAYEY_SAND: reddish brown to black; meist; abaut 60%
subangular fine 1o coarse Sand; about 40% Fines; medium
\piaslicity; alluvial soll,
End of direct push sampling at 30.0m; Confirmed depths of
FILL MATERIAL = 0-5.8m and ALLUVIAL SOILS = 5.8-10m,
CEPOF-ED-G
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GP.J USACE SKOREA.GDT 822/14

US Army Corps
Of Engineers

EXPLORATION LOG
Hoeno. £11-183

Far East
District

PROJECT: Phase 11 Site Soil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-032F INSPECTOR:

DATE STARTED: 07 Aug 11 FINISHED: 07 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BECS50PM-2

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 ¢cmm TOTAL DEPTH: 120 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 12.0 m WATER DEPTH: .07 m; AD
COCRDINATES: N:3,983.288.9 E: 447,718.0 GROUND ELEV.: 49,38 m DATUM; MSL

GROUND COVER: Grass

CONTAMINATION:

4

TYPE OF HOLE: [ Piezometer [ Monitoring Welt {1 TestPit [T Auger Hole € other _Diract push sampling hole
- [
= & ==
& F z 3
E_ - wr 18 g 3 W o DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
e T I = ~
nhd |E5 (305 B | 2| 8F
[N ] >
woE |5z 598 2 | 5% | 85
0 FILL ith Gravel: brown; moist; about 15% Y%Recovery = 100
st subangular fine to coarse gravel (max.4cm}; about 65% PID = 3,5ppm
subangttar fine to coarse Sand; abowt 20% Fines; no FC = F3
plasticity; fill material {SM); grass roots at 0-0.05m. Y%Recavery = 97
. PID = 4,4 ~ 5.0ppm
" Light brown; mare gravels at 1.2-1.5m.
48—
2 ¥ Brown; PID in hole {0-3m cpen hole) = 1.4 ppm, Y%Recovery = 100
PID = 2.1 -7.3ppm
46 s3 FILL : reddish brown; moist; about 5% subangular
fine gravel {max.1cm); about 55% fine to medium Sand; about
| 40% Fines; medium plasticity, fil material (5C).
FILL : grayish brown; maoist; about 5% subangular
fine gravel {max.2cm); aboul 65% fine to coarse Sand; about %Recovery = 85
44 30% Fines; no plasticity; fill material (SM); P12 in hole {0-3m PID = 1.7 - 5.9ppm
open hole) = 0 ppm,
&
TR
FILL CLAYEY SAND: brown; moist to wet; about 60% fine to
medium Sand; about 40% Fines; low plasticity; fill materiat
40 {SC};, Wet sample at 6.6m.
54
& FILL LEAN CLAY with Sand: veliowish brown; moist; about 20%
FILL -\ﬁne Sand; about 80% Fines; low plasticity; fill material (CL). [
: brown; moist to wet; about 80% fine fo
medium Sand; about 40% Fires; low plasticity; fill material
o {SC).
LEAN CLAY: greenish black to dark reddish hrown; moist;
fine lo coarse Sand; about 100% Fines; medium plasticity;
40— alfuvial soff; 2.5cm subrounded gravel at 9,7m.
SC CLAYEY SAND: dark brown lo grayish brown; moist to we;
10 about 60% fine to coarse Sand; about 40% Fines; fow
plasticity; alluvial soil,
Cl LEAN CEAY: brown; moist; about 10% fine Sand; aboul 90%
50 Fines; medium plasticity; alluvial soil; black hard clay (mud
\crack).
3 ELAYEY SAND: brown; wet; about 0% subangular fine to
coarse Sand; about 40% Fines; low plasticity; aliuvial soil,
2 End of direct push sampling at 12.0m.
Cenfirmed depths of FILL MATERIAL = 0-8.8m and ALLUVIAL
SOILS = 8.8-11m.
CEPOF-ED-G 5'?35 PAGE 1 of 1
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ENVIRG-EXPLORATION LOG 11-032E-PHASEZ-FINAL.GPJ USACE SKOREA.GDT 822111

US Army Corps EXPLORATION LOG Far East
| Of Engineers noenvo. 1K11-184 District

PROJECT: Phase I1 Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.; 11-032E INSPECTOR:
DATE STARTED: 86 Aug 11 FINISHED: 07 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 ¢cm TOTAL DEPTH: 8.75m
OVERBURDEN THICKNESS: DEPTH DRILLED: 8.75m WATER DEPTH: _ 1.84 m; AD
COORDINATES: N:3,983.296.4 E: 447.800.2 GROUND ELEV.: 50.16 m DATUM: MSL
GROUND COVER:; Weed CONTAMINATION:
TYPE OF HOLE: [ Piezometer (-] Manitoring Weil (3 TestPit [T Auger Hole X other _Direct push sampling hole
~ jal
~ Y o5
& F 3 =
B w185 8 w < DESCRIPTION CF MATERIALS FIELD DATA LAB DATA
<z? |Z8(E & 2 3| ak
= <
G5: |23 /298 S | 53 | gE
wo = wneE {830 fii} w= ]
50_—0 FILL : brown; moist; about 5% subangular fine gravel YRecovery = 100
s1 {max.2cm); about 70% subangular fine to coarse Sand FID = 1.8ppm
| {max.4.8mm); about 25% Fines; nc plasticity; fill material FC=F3
| (SM). %Recovery = 100
D = 2.6 - 2.Bppm
—1
49—
52
h J
48—-—2 About 70% subanguiar fine to coarse Sand {max.4.8mm); %Recovery = 77T
about 30% Fines; no gravels, FiD = 4.5 - 14.0ppm
I FILL SANDY LEAN CLAY: reddish brown; moist; about 35%
= =TI subangular fine to medium Sand (max.2mm}; about 65%
\Fines; madium plasticity; fill material (CL).
-3 SILTY SAND: brown; moist; about 70% subangular fine to
47— coarse Sand (max.4.8mmy); about 30% Fines; ne plasticity; fill
material (SM).
L 53 Moist to wet; about 3% subrounded fine to coarse gravel
N {max.3cm); about 72% subangular fine 1o cosrse Sand
(max.4.8mmj}; about 25% Fines.
46_m4 About 75%; about 25% Fines; no gravels,
- sC CLAYEY SAND: reddish brown to grayish brown; moist;
E about 10% subangufar fine gravel {max.2cm); aboul 0%
subangular fine fo coarse Sang (max.4.8mm); about 30%
Finas; medium plasticity; aluvial soil; no gravels at 4.6m to
45__—6 G | \s.0m. P i 9 /| %Recovery = 70
SANDY LEAN CLAY: gravish brown; wet; about 40% PID =27 - 12.3ppm
- subangular fine to medium Sand (max.2mm); about 60%
i Fines; medium plasticity; alluvial soil.
] ° §C | CLAYEY SAND; grayish brawn; molst, Aot 60%
subangular fine o coarse Sand {max.4.8mm); aboul 40%
B Fines; medium plasticity; aliuvial soil.
-1 S SILTY SAND: brown; moist; about 70% subangular fine to
54 coarse Sand (max.4.8mm), about 30% Fines; no plasticity;
7 residuai soil.
43— Granite texture.
42_-__8 Hard pushing of sampler at 8.5-8.75m; HBP {Rydrauiic Down
Pressure} = 1000 psi.

Penelralicn refusal depth = 8.75m (Penetration speed = 2ecm/
imin).
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ENVIRG-EXPLORATION LOG 11-G32E-PHASE2-FINAL.GPJ USACE SKOREA.GDT &/22/11

US Army Corps EXPLORATION LOG Far East
Of Engineers HOLE NO. El 1-185 District

PROJECT: Phase Il Site Soil Sampling
LOCATION: Camp Carroli G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 06 Aug 11 FINISHED: 06 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BEC30PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cm TOTAL DEPTH: 8.8m
OVERBURDEN THICKNESS: DEPTHDRILLED: __ 88m  WATERDEPTH: _ 2.0m; AD
COORDINATES: N:3,983,304.7 E: 447.806.0 GROUND ELEV.: 50.97 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [J Piezometer [ Monitoring Well [ TestPit {1 Auger Hole (X other _Direct push sampling hole
- [a]
=~ & Hog
g £ 3 2
E n w © % E 8 o & DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
= -
Y= o |ld |= = 7 [} é
me 5 == Jolz © =3 [
nAE |$Z 698 & »2 | 4k
o FILL. CLAYEY SAND: brawn; moist; about 10% subangular fine to %Recovery = 100
51 coarse grave! (max.3omy}; about 5% subangular fine to PiD = 2 4ppm
N coarse Sand {max.4.8mm); about 25% Fines; medium FC = F3
" FILL  T\plasticity, fil material {(SC). /| %Recavery = 93
; brown; moist; about 5% subangular fine gravel PID = 2.8 - 2.90pm
50— {max.1om); about 70% subangular fine to coarse Sand FC=F3
1 {max.4.8mm); about 25% Fines; ro plasticity; fill material
52 (SM).
About 75% subangular fine to coarse Sand (max.4.8mm);
T about 256% Fines; no gravels; encountered clayey sand layer at
1.8mto {.9m.
49—y ! T
FILL LLAYEY SAND: brown; moist; about 5% subangular fine %Recovery = 87
gravel (max.2om); about 70% subangular fine to coarse Sand PID = 2.6 « 3.5ppm
A {max.4.Bmim}; aboul 25% Fines; medium plasticity; fill material
(SC).
48——3 ;
Wet soil at 3.0m to 3.2m.
T s FILL SILTY SAND: brown; moist; about 5% subangular fine gravel
(max.2cm); about 70% subangular fine to coarse Sand
47— (max.4.8mm); about 25% Fines; no plasticity; fill material
‘4 (SM).
Wet,
7 CL SANDY LEAN CLAY: grayish brown; moist; about 40%
/ ; subangular fine to medium Sand (max.2mm); about 0%
o 7 Fines; madium plasticity; alluvial soil, .
A SC | "CLAYEY SAND: grayish brown; moist; about 86% %Recovery = 63
% subangular fine to medium Sand (max.2mm); about 40% PID = 0.6 - 4.2ppm
- e / Fines; medium plasticity; alluvial soil.
V CH FAT CLAY with Sang: grayish brown; moist; about 20%
45— f subangular fine Sand (max.0.43mmy; about 89% Fines; high
7 plasticity; alluvial soil.
/ Grayish brown 1o gray; about 20% subangular fine to medium
N / Sand (max.2mm); about 80% Fines,
L1-7
/ Encountered clayey sand layer (Scm).
7.
45— //’ sC CLAYEY SAND: brown; moist; about 70% subangular fine to
—8 A coarse Sand {max.4,8mm); about 30% Fines; medium
plasticity, residual soil; disturbed granite texture.
T SM SILTY SANEY: brown; meist; about 70% subangular fine to
coarse Sand (max.4.8mmy; about 30% Fines; no plaslicity;

residual soil; granite texture;,

Hard pushing of sampler at 8.55-8.8m; HDP (Hydraukic Down
Pressure) = 1000 psi;,

Penetration refusal depth = 8.8m {Penetration speed = 1om /
1min).

CEPOF-ED-G
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8722111

US Army Corps EXPLORATION LOG Far East
Of Engineers hoteno, E11-186 District
PROJECT: Phase H Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 06 Aug 11 FINISHED; 66 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS50PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5cm TOTAL BEPTH; 8.0m
OVERBURDEN THICKNESS: DEPTH DRILLED: 8.0m WATER DEPTH: 3.4m; AD
COORDINATES: N: 3.983.296.6 E: 447,822.8 GROUND ELEV.: 52,43 m DATUM: MSL
GROUND COVER: Weed CONTAMINATION:
TYPE OF MOLE: [ Piezometer 03 Monitoring Well O TestPit [T Auger Hole X other _Direct push sampling hole
-~ [a]
- ¢ J &
5 £ 23
Er 7 w © % E 8 w s DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
< m o =] o
obe 135382 o |53 | 88
ok [az |odp o w2 oh
’—0 FiLL SILTY SAND: brown, moist; about 10% subangular fine to %Recovery = 100
51 coarse gravel {max,3cm}; about 65% subangular fine to P{D = 3,8ppm
59— coarse Sand {max.4.8mm); about 25% Fines; no plasticity; fil FC=F3
" material (SM); encountered clayey sand layer. %Recovery = 88
PID = 1.9 ~ 1.5ppm
Tt
52
51—
i FiLL CLAYEY SAND: reddish brown; moist to wet; about 5%
—2 subangular fine gravel (max.2cm); about 60% subangular fine [/ Racovery = 90
to coarse Sand {max.4,8mm); abowt 35% Fines; medium PID = 2.3 - 4.2ppm
50— plasticity; filf material (SC).
- Brown; mofst; aboul 5% subanrgular fine gravel (max,2cm);
about 70% subangular fine to coarse Sand (max.4.8mmy;
about 25% Fines; encountered sitty sand layer at 2,5m to
-} 2.6m,
Brown to reddish brown; abeut 75% subangular fine to coarse
¥ Sand (max.4.8mm); about 25% Fines; encountered silty sand
45— s tayer at 3.3m to 3.5m.
~—4 Moist to wet.
48—
-5 \.CL SANDY LEAN CLAY: gravish rown; muist; aboul 40% —
sC subangular fine to coarse Sand (max.4.8mm); about 60% %eRecovery = 62
Fines; medium plasticity; alluvial soil; with organics, PID = 2.6 - 3.5ppm
7. : dark brown; moist; about 65% subangular
fine ta coarse Sand (max.4.8mm); about 35% Fines; high
CH [ \plastisity; alluvial scil.
6 : dark brown; moist; abou! 30%
subangular fine lo coarse Sand {max.4.8mm}; about 70%
Fines; high plasticily; alluvial seil.
46— o
sC CLAYEY SAND: brown; meist; about 70% subangutar fine to
17 coarse Sand (max.4.8mm); about 30% Fines; medium
plasticity; residual soll; disturbed granite texture.
45— Hard pushing of sampler at 7.7-8.0m; HDP {Hydraulic Down
B Pressure) = 1000 psi,
8 - Penetration refusal depth = 8.0m (Penetration speed = 5cm /
1min).

sErorEe FOR OFFICIAL USE ONLY ~ 5735 PSEten
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US Army Corps
Of Engineers

EXPLORATION LOG

PROJECT: Phase I} Site Soit Sampling

LOCATION: Camp Carroll

DATE STARTED: 05 Aug 11

Far East
noteno. £11-187 District
G&EE NO.. 11-032F INSPECTOR:
FINISHED: 05 Aug 11 DRILLER:

DRILLING METHOD/EQUIPMENT: BECS0PM-1

DRILLING AGENCY: BEC HOLE DIAMETER: S55cem TOTALDEPTH: __ 10.0m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0 m WATER DEPTH: 527 m:; AD
COORDINATES: N:3,983.323.6 E: 447.829.9 GROUND ELEV.: 54.91 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [] Piezometer 1 Monitoring Weli [(J TestPit [ Auger Hole (X other _Direct push sampling hole
- in]
= g s
2 e l. B 3
Eo n uw & % = 8 L < DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
< il 2 %
258 23029k 8 | 5% | B¢
dat | Sz a8 & 7754 37
0 FILL : brown; moist; about 10% subangutar fine %Recovery = 100
51 gravel {max.2cm); about 85% subangular fine to coarse Sand PID = 1.2ppm
1 {max.4.8mm); about 25% Fines; no plasticity; fill materiaf FC = F3
{SM). %Recovery = 97
PID=1.1-18ppm
oy
About 5% subangular fine gravel (max.2om); about 70%
52 subangular fine to coarse Sand {max.4.8mm); about 25%
=i Fines; encountered clayey sand iayer.
53*__“2
%Recovery = 83
PID = 0.8 - 2.0ppm
52—_3
I s FLL CLAYEY SAND: reddish brown; moist; about 70%
subangular fine fo coarse Sand {max.4.8mm); about 30%
51——___4 Fines; madium plasticity; fill material (SC).
FILC SILTY SAND: dark brows;, moist; about 5% subangular fine
R to coarse gravel (max.3cm); about 70% subanguiar fine to
coarse Sand {max.4.8mm); about 25% Fines; no plaslicity, fill
materiaf (S},
50—__5
Brown; moist to wet; aboul 3% subangular fine gravel Y%Recovery = 88
A J & (max. lem); about 72% subangular fine fo coarse Sand Pl =04 - £.3ppm
1 5% (max.4.8mm); about 25% Fines; encountared fat clay with
20 sand fayer at 5.8m to 5.9m.
08
49 fore’
%5 Moist to wet; about 3% subangular fine gravel (max.2cm);
about 72% subangular fine to coarse Sand (max.4.8mm);
- about 25% Fines; encountered clayey sand layer,
48—__7
SC : dark brown; moist to wet; about 70%
subangular fine to medium Sand {max. 2mm}; about 30%
1 o Fines; aliuvial soil; encountered fat clay layer at 7.0mto 7.1m.
47——__8
CH : dark gray; moist; about 10% fine Sand
{max.0.43mm); about 90% Fines; high plasticity; alkavial soil,
&C ; brown; moist to wet; about 80% subangular
46— fine {o coarse Sand (max.4.8mm); aboul 20% Fines; medium
l—a plasticily; alluvial soil.
Wet,
Easy pushing of sampler at 8.0-10.0nz;, HDP {Hydraulic Down
T Pressure)} = 100 psi.
g
Penetration refusal depth = 10.0m (Penetration speed = 10cm
! 10sec).
CEPOF-ED-G S“? 3@? PAGE 10of 1
%,
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EXPLORATION LOG Far East

} US Army Corps
Of Engineers Hoe vo. £11-188 District
PROJECT: Phase 1I Site Soil Sampling
LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR:
DATE STARTED: 65 Aug 11 FINISHED:; 05 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 cma TOTAL DEPTH: 9.58 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 9.58 m WATER DEPTH: Caved (0.5m); AD
COORDINATES: N:3,983,322.2 E: 447.841.8 GROUND ELEV. 35.63 m DATUM: MSL
GROUND COVER: Weed CONTAMINATION:
TYPE OF HOLE: [0 Piezometer 0J Monitoring Well [ TestPit [ Auger Hole other _Direct push sampling hole
> % 2 s
g —® w 5 % % 8 g - ,‘E DESCRIPTICN OF MATERIALS FIELD DATA LAB DATA
ohs |32 (30l & | % 82
ERE |52 698 =2 &2 | 85
5510 FIEL | SILLY SAND: brown; molst; about 10% subanguiar ine to SRecovery = 100
51 coarse gravel (max,3em); about 85% subangular fine to PID = 2.5ppm
coarse Sand (max.4.8mmy); about 25% Fines; no plasticity; fill FC=F3
-~ material (Si), %Recovery = 100
PID = 3.8 4,2ppm
54— About 5% subangular fine gravef (max.2cm); about 70%
82 ’s:gbangular fine lo coarse Sand (max.4.8mmy); about 25%
ines. a
T FILL CLAYEY SAND: reddish brown; moist; about 5%; about 65% FC=F3

EiLl subangular fine io coarse Sand (max.4.8mm); about 30%
\Fines; medium plasticity; il material {(SC).

5312 SILTY SAND: brown, moist; about 5% subangular fine gravel %Recovery = 94
{rmax.2om); about 70% subangular fine to coarse Sand PID=1.4-3.8ppm
{max.4.8rm); about 25% Fines; no plasticity; fill material
T (S,
523 FILL . brown 1o reddish brown; moist 1o wel; about

CLAYEY SAND

5% subangular fine gravel (max.2cm}; about 70% subangular
fine to coarse Sand {max.4.8mm); about 25% Fines; medium
i § plasticity. fill material (SC); encountered silty sand layer.

51—4 FILL SILTY SAND: brown; moist; about 5% subangular fine gravel
[max.2cm); about 70% subangular fine 1o coarse Sand
(max.4.8mm); about 25% Fines; no plasticity; fill material

4 (SM).

505 T FILL CLAYEY SAND: reddish brown; moist; about 70% %Recovery = 76
subangular fine lo coarse Sand (max.4.8mm); about 30% PID = 0.8 - 3.2ppm
Fines; medium plasticily; fill materiat (SC),

5C CLAYEY SAND: gray, moist, about 80% subangular fine to
coarse Sand {max.4.8mm); about 40% Fines; madium
= plasticity; alluvial soil; with organics.

LEAN CLAY with Sand: gray; meist; about 25% subangular
S fine to medium Sand {max.2mm); aboul 75% Fines; medium
\p!aslicity; alluvial soil.

: grayish brown; wet; about B0% subangular

fine to medium Sand {max.2mm); about 20% Fines; no
e plasticity; alluvial soil.

: dark brown; meist; about 70% subangular
fine to coarse Sand (max.4.8mm); about 30% Fines; medium
plasticity, alluvial soil; encountered fat clay layer at 7.7m to
7.8m,

498

48T

SM SILTY SAND: brown; moist; about 70% subangular fine to
coarse Sand (max.4.8mmy); about 30% Fines; no plasticity;
residual scil; granite texture.

Hard pushing of sampler at 9.3-9.58m; HDP (Hydraulic Down
Pressure) = 1000 psi.

46— 9

Penetration refusal depth = 9.58m (Penetralion speed = S5cm /
2min).

FOR OFFICIAL USE ONLY  S74o™ Rt
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US Army Corps
Of Engineers

EXPLORATION LOG

HOLE NO. El 1'189

Far East
District

PRCJECT: Phase Il Site Soil Sampling

LOCATION: Camp Carroll

G&EE NO.: 11-032E

DATE STARTED: 05 Aug 11

FINISHED: 05 Aug 11

DRILLING METHOD/EQUIPMENT: BECS(GPM-1

INSPECTOR: i b
DRILLER:

DRILLING AGENCY: BEC HOLE DIAMETER: S5.5cm TOTAL DEPTH: 10.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 16.0 m WATER DEPTH: _5.36 m; AD
COORDINATES: N:3,983,311.0 E: 447,835.5 GROUNDELEV.: 54.81 m DATUM: MSL

GROUND COVER: Weed

CONTAMINATION;

TYPE OF HOLE: [ Piezometer

(] Manitoring Well

1 TestPit 7] Auger Hole

(X other _Direct push sampling hole

ELEVATION /
DEPTH

(meters)
SAMPLE TYPE/
MUMBER
GRAPHIC

LOG
CONTAMINATED
BLOW COUNT
SPT

N-VALUE

DESCRIPTION OF MATERIALS

FIELD DATA LAB DATA

&

52

53

50—

. |

re

: brown; moist; about 3% subangular fine gravel
(max.Tcm); about 72% subangular fine to coarse Sand
{max.4.8mmy}; about 25% Fines; no plasticity; fill material
(SM).
About 10% subangular fine o coarse gravel {max.3cmy); about
65% subangufar fine to coarse Sand (max.4.8mm); aboul 25%
Fines; encountered clayey sand fayer,
No dlayey sand fayer.

About 5% subangular fine to coarse gravel {max.5cm); about
70% subangular fine to coarse Sand {max.4.8mm}; about 25%
Fines.

About 5% subangular fine gravel {max. 1cm); about 70%
subangular fine to coarse Sand (max.4.8mm); about 25%
Fines; encountered clayey sand fayer at 4.8m to 5.0m.

Maist to wet; about 75%; about 25% Fines; no gravels;
encountered clayey sand layer at 5.3m to 5.4m,

Moist to wet, encountered dlayey sand layer.

48— &

CH

SANDY LEAN CLAY
\subangular fine to coarse Sand (max.4.8mmy); about 70%

. gray ta brown; moist; about 30%

Fines; madium plasticity; alluvial soif; with organics.

EAT CLAY: dark brown; moist; about 10% subangular fing to

medium Sand (max.2mm); about 0% Fines; high plasticity;
alluvial soil.

%Recovery = 100
PID = 1.8ppm

hWFC = F3 r
%Recovery = B3

PID = 2.6 - 2.8ppm

Y%Recovery = 80
PID = 4.8 - 14.0ppm

%Recavery = 80
PID = 2.7 - 12.3ppm

CH

brown 1o light gray; moist; about 5%

EAT CLAY with Sand:
subangular fine grave! (max.2cm}; about 15% subangular fine
{o coarse Sand {max.4.8mm}; about 8B0% Fines; high

]

plasticily; alluvial soil.
About 25% fine Sand {max.0.43rmim); shout 75% Fines; no
gravels,

e

/

SILTY SAND: light brown; moist; about 75% subangutar fine

to coarse Sand {max.4.8mm); about 25% Fines; no plasticity;

residual solt; granite texture.

Hard pushing of sampler at 8.7-10.0m; HDP {Hydraulic Down
ressure) = 800 psi.

Penetration refusal depth =10.0m (Penelration speed = 5cm /
1min).

CEPOF-ED-G
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ENVIRC-EXPLORATION LOG 11-032E-PHASEZ-FINAL.GPJ USACE SKOREAGDT 82211

US Army Corps
| Of Engineers

EXPLORATION LOG
HOLE NO. El 1-190

Far East
District

PRQJECT: Phase 11 Site Soil Sampling

LOCATION: Camp Carrol}

G&EE NO.. 11-032E

DATE STARTED: 08 Aug 1

FINISHED: 08 Aug 11

DRILLING METHOD/EQUIPMENT: BECS0PM-2

INSPECTO
DRILLER:

TS

DRILLING AGENCY: BEC HOLE DIAMETER: 5.5cm TOTAL DEPTH: 16.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.0 m WATER DEPTH: Caved (4.8m): AD
COORDINATES: N:3,983.371.5 E: 447,663.9 GROUND ELEV.: 49,61 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer (1 Monitoring Well OO TestPit [ Auger Hole X other _Diract push sampling hole
=~ fu
< 3 s
5 = Zl 2
E % L 5 % E 8 g - ;3_; DESCRIPTION GF MATERIALS FIELD DATA LAB DATA
5 [T = %3
ahi (22 |5gk 3 | 5% | §F
mnf |6z (o8] @ %3 Sk
|_0 FILL  brown; moist; about 25% %Recovery = 100
st subanguiar fine to coarse gravel {max.3cm); about 55% PI = 0.6ppm
subangular fine to coarse Sand; about 20% Fines; no FC=F3
plasticily; fill material {ShA). Y%Recovery = 93
PID = 2.8 - 3.8ppm
s2
48—
2 SILTY.SAND: moist; about 20% subrounded fine to coarse %Recovery = 57
gravel (max.3cm), about 60% subangutar fine to coarse Sand; | PID = 1.6 - 3.5ppm
about 20% Fines; no plasticity.
46— s
|4 FIL.L : reddish brown; moist to wet; about 60% fine
to mediuzm Sand; about 40% Fines; low plasticity; fii material
{SC).
Y/
Waler encountered at 4.8m.
FiLL SILTY SAND: brown; wet; about 70% subangular fine to YeRecovery = 53
coarse Sand; about 30% Fines; fill material (SM). PID = 1.5-2.7ppm
44—
—6
FILL CLAYEY SAND: brown; moist; about 60% fine Sand; about
40% Fines, low 1o medium plasticity; fik material (SC); coarse
54 CH \angular gravel (4.5cm) encountered at 7.4m. /1
42— EAT CLAY with Sand: dark brown to reddish brown; moist;
about 20% fine Sand; about B0% Fines; high plasticity;
-8 residual sofl,
5C CLAYEY SAND: reddish brown; moist; aboul 55% fine to
medium Sand; about 45% Fines; residual soil; granile texture.
40—
—10 End of direcl push sampling &t 10,0 Confirmed Jepthe of
FiLL MATERIAL = 0-7.4m, ALLUVIAL SCILS = 7.4-8.4m, and
RESIDUAL SOl = 8.4-10.0m,
CEPOF-ED-G
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/1%

US Army Corps EXPLORATION LOG
Of Engineers Hoeno. E11-191

Far East &
District

PROJECT: Phase II Site Soil Sampling

G

LOCATION: Camp Carroll G&EE NO. 11-032E INSPECTOR:
DATE STARTED: 09 Ang 11 FINISHED: 09 Aug 11 DRILLER:
DRILLING METHOD/EQUIPMENT: BECS0PM-2
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5 em TOTAL DEPTH: 7.7m
OVERBURDEN THICKNESS: DEPTH DRILLED: 7.7 m WATER DEPTH: __4.42 m; AD
COORDINATES: N:3,983,367.8 E: 447.600.8 GROUND ELEV.: 43.61 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [J Fiezometer [ Menitoring Well L1 TestPit  [J Auger Hole ofher _Direct push sampling hole
-~ fa
w ] =
g |E sl 3
Erp |4 g = 3 | s DESCRIPTICN OF MATERIALS FIELD BATA LAB DATA
e 3 18 % g0 =z g | % 8a
ZnE |52 (698 & &= 25
I FiLL SILTY SAND: brown; moist; about 10% angular to %Recovery = 100
51 subangular fine to coarse gravel {max,3cm); aboix 60% PIl} = 2.7ppm
subangular fine to coarse Sand; about 30% Fines; no FC=F3
43— FILL ™~ [\plasticity; fill material (SM), /T Rezovery = 10
j : brown to dark gray; moist; about PID = 1.2 - 3.3ppm
20% subangufar to angular fine 1o coarse gravel {max.4cm); FC=F3
__1 about 55% subangular fine to coarse Sand; aboul 25% Fines;
s2 no plasticity, fill material (SM).
BRI S SILTY SAND: kght brown; moist; about 60% fine to mediurn FC=F3
42__‘ . Sand {max.3mm); about 40% Fines; residual soll; Granite
3 texture,
42 %Recovery = 106
: PID = 2.3 - 4.5ppm
4|
g3 Light brown.
- 53 ;':
40 X
i :
i Y
36—
45 Y%Recovery = 100
. PID = 2.3 « 4.6ppm
36—
18 ‘:j' Brown; granite lexiure,
st Y-
- N .. water encountered at 6.4m while sampling; wet sample at
37 - 6.4-6.5m,
i Brown; wet; mare silty; granite fexture.
36—
Hard pushing of sampler at 7.6-7.7m; HDP (Hydratlic Down
Pressure) = 1500 psi.
Penelration refusal depth = 7.7m (Penelration speed = 2em /
tmin).
CEPOF-ED-G
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EMVIRG-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREA.GDT 8/22/11

US Army Corps EXPLORATION LOG Far East
Of Engineers noe vo. K11-192 District
PROJECT: Phase ]I Site Soil Sampling 4
LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR: L‘
DATE STARTED: 12 Aug 11 FINISHED: 12 Aug i1 DRILLER: b é
DRILLING METHOD/EQUIPMENT: BECS50PM-2
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5¢em TOTAL DEPTH: 12.0 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 12.0m WATER DEPTH: _no water; AD
COORDINATES: N: 3,983.360.1 E: 447.699.4 GROUND ELEV.: 49.%6 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [J Piezometer [ Manitoring Well {JTestPit [ AugerHole X other _Direct push sampling hole
- [}
- w l#1} =
2 |F s 3
e we 2|5 8 w F DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
XY [EZ@ia 1 = 2 | ak
wag |32 |Ze zZl 3 30 =
naE {52356 & Bz 56
0 FILL. SiLTY SAND: brown; moist; about 10% anguiar to %Recovery = 100
81 subangular fine to coarse gravel {max.3cm); about 70% PID = 0.4ppm
subangufar fine to coarse Sand; aboul 20% Fines; no FC=F3
plasticity; fill material (SM); grass roots at 0-0.05m. %Recovery = 77
FILL i : grayish brewn to brown; moist to ,ﬁ? :F434 - 8.Gopm
s2 wet; abaut 35% subangular fine Lo coarse gravel {max.4.5cm);
about 50% angular 1o subangular fine to coarse Sand; about
15% Fires; no plasticity; fil material {SM).
R %Recovery = 51
PID =28~ 3.3ppm
Subrounded to subangular fine to coarse gravels {max 3.5cm)
at 3-4m.
53
4614
Subangular fine gravels {max. 1cm] at 4-5m,
%Recovery = 63
WL ~ Feddish brown 1o Brown: maist abowt 40% fire | 10 = 1.5~ 3.8ppm
to mediurm Sand; about 60% Fines; no plasticity; residuat soil;
granite texture.
44——5
s ML SHT: red grades to reddish brown; maist; about 100% Fines;
low plasticity, residual soil.
421 g
SM SH.TY SAND: grayish brown; moist; about 60% angufar to
subanguiar fine to coarse Sand; aboul 40% Fines; no to fow
plasticity; residual soil; granite texlure,
400 Brown moltled with while; granile texture.
Light brown to brown; moist; about 70% angular to subangular
fine to coarse Sand; about 30% Fines; ne plasticity; granite
texture.
38—z - -
HDP {Hydraulic Down Pressure) = 1500 psi at 11,5-$2.0m,
Pernetration refusal depth =12.0m (Penetration speed = 25cm
I Amin at 11.75-12.0m),
CEPOF-ED-G g, PAGE 1 of 1
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ENVIRO-EXPLORATION LOG 11-032E-PHASEZ-FINAL.GPJ USACE SKOREA.GDT 8/22/11

US Army Corps
Of Engineers

EXPLORATION LOG
HOLE NO. El 1"193

Far East
District

PROJECT: Phase I Site Soil Sampling

LOCATION: Camp Carroll G&EE NO.: 11-032E INSPECTOR: g
DATE STARTED: 12 Aug 11 FINISHED: 12 Aug 11 DRILLER: ({
DRILLING METHOD/EQUIPMENT: BECS50PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5¢cm TOTAL DEPTH: 8.6m
OVERBURDEN THICKNESS: DEPTH DRILLED: 8.6 m WATER DEPTH: __0.28 m; AD
COORDINATES: N: 3,983.345.7 E: 447,659.5 GROUND ELEV.: 43.32 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer [0 Monitoring Well (O TestPit [ Auger Hole X other _Direct push sampling hole
- E 8
5 [ 3 3
g 7 w & % g 8 w s DESCRIFTION OF MATERIALS FIELD DATA LAB DATA
< b4 Tm o ] =
458 (35388 3 | g2 | B8
ook | oz o5k @ W2 St
- FiLL SILTY SAND: brown; moist; about 5% subangular fine to %Recovery = 60
pram si Y coarse gravel (max.3cm); about 70% subangular fine to PID = 2.5ppm
B coarse Sand (max.4.8mm); about 25% Fines; no plasticity; fill FC=F3
materfal (SM), “%Recovery = 100
FiL Wet about 75% subangular fine o coarse Sand (max.4.8mmy), i piD = 3.4 - 3.5ppm
7 aboui 25% Fines, FC=F3
1 FILC T\ CLAYEY SANR: reddish brown; moist (o wet, aboul 70% EG = F2
s2 subangu ar fine lo coarse Sand (max.4.8mm); about 30%
42— Fines; medium plasticity, fill material (SC).
r FILC SHTY. SAND: brown; wet;, about 85% subangular fine to
coarse Sand (max LX Bmm) aboul 15% Fines; no plasticity; fil
T material (SM),
2 FiLL ,QI..AIEX_SANQ reddish brown fo brown; moist; about 5% %Recovery = 69
subangular fine to coarse Sand (max.4.8mm); about 35% PiD = 1.5« 2.6ppm
41 Fines; medium plasticity, fili material (SC). FC=§2
B 5C SIETY, SAND: brown; wet; about 85% subangular fing to
medlum Sand {rmax, 2mm) aboul 15% Fines; no plasticity; fill
7 material {SM).
3 CLAYEY SAND: reddish brown; moist; about 65%
subangular fine to madium Sand (max.2mm); about 35%
40— Fines; medium plasticity, residual soil; granite texture.
L4
38
-5 " SM ! SILTY SAND: brown; moist; aboul 60% subangdar fne i %Recovery = 75
38— medium Sand (max.2mm); about 46% Fines; low plasticity; PID = 1.5 - §.5ppm
R residual soil; granite texture.
8 Reddish brown {o yellowish brown; no to low plaslicity; with
37 blackish rock fragments.
[~ Yellowish browy; low plasticity.
36—
8 About 70% subangular fine ta medium Sand (max.2mm);
25— about 30% Fines,
B Hard pushing of sampler al 8.4-8.8m; HOP (Hydraulic Down
Pressure} = 1000 psi.
Penetration refusal depth = 8.6m (Penetralion speed = 2cm I
tmin),
CEPOF-ED-G i’“’ PAGE 1 of 1

FOR OFFICIAL USE ONLY 574

T
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t US Army Corps
j Of Engineers

EXPLORATION LOG

roceno. FE11-194

Far East
District

PROJECT: Phase 11 Site Scil Sampling

LOCATION: Camp Carroll

G&EE NO.: 11-032E

DATE STARTED: 13 Aug i1

FINISHED: 13 Aug 11

DRILLING METHOD/EQUIPMENT: BECS0PM-2

INSPECTOR
DRILLER:

y

DRILLING AGENCY: BEC

HOLE DIAMETER: 5.5 ¢em

OVERBURDEN THICKNESS:

COORDINATES: N:3,983.,353.8 E: 447,607.8 GROUND ELEV.:

DEPTH DRILLED: 10.0 m

42,98 m

GROUND COVER: Grass

CONTAMINATION:

TOTAL DEPTH;:
WATER DEPTH: No water: AD
DATUM:

10.0 m

MSL

o

TYPE OF HOLE: (] Piezometer 3 Monitoring Well Ll TestPit [ Auger Hole (0 other _Direct push sampling hote
~ [a]
-~ oy I -
3 F 33
b 7 w ] % E 8 W < DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
<Ly Fo | & o P
53 |25 '8gE 3 | :3 | g2
ZaE (52690 = 6= =37
|—0  reraresd AC Asphak concrete pavement hickness = T0cm, FC = Fe
FIEL : gray Lo dark FC = F3
s FILL gray; dry 10 Mofst; aboul 75% anguler lo subangular fine Lo \Vﬁe_cwg—ﬂ'(m_/
o Ty
coarse gravel {max.3.5cm), aboul 15% subangular fine Sand; PID = oppm:
about 10% Fines; fill material {GP-GM); Base course material. Recover = 100
42 SILYY SAND: reddish brown to brown; maist; abott 7% PID = § ﬁ;m
anguiar o subangular fine to coarse Sand; about 25% Fines; '
82 =5 no plasticity; fill material (SM).
SIETY SAND: reddish brown to browry; moist; about 65%
angular to subangular fine o coarse Sand; about 35% Fines;
Lo na plasticity; residual soil; granite texiure,
%Recovery = 66
FiD = 4.9 - 8.4ppm
40~ \
Light brown grades to brown; about 70% subangular fing to
coarse Sand; abouf 30% Fines.
s3
™ Light brown; granite texture.
38—
%Recovery = 69
PID = 0.7 - 9.6ppm
5 Brown; wet sample at 6.8m.
361 . L
Light brown to pinkish bravey; wf rock fragments; dense at 7-
7.4m {sampler penetration speed = Gem? tmin).
8 ML SILT with Sand: grayish brown; moist; about 25% fine Sand;
about 75% Fines; low plasticity; residuat soll; granite texture.
8 SM SH.TY SAND: grayish brown; moist; about 70% subangular
fine lo coarse Sand; about 30% Fines; no plasticity; residual
scil; granite texture.
34—
—1 Fiard pushing of samplor al 8.8-10.0m; FDR (Fydraiie Down
Pressure) = 1500 psi.
Penetration refusal depth = 10m (Penetration speed = 5cm /
4min).
CEPOF-ED-G
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ENVIRC-EXPLORATION LOG _11-032E-PHASEZ-FINAL.GPJ USACE SKOREA.GDT 82211

US Army Corps EXPLORATION LOG Far East

Of Engineers notevo. KE11-195 District <fga?
PROJECT: Phase II Site Soil Sampling
LOCATION: Camp Carroll G&EE NO. 11-032F INSPECTOR:
DATE STARTED: 13 Aug 11 FINISHED: 13 Aug 11 DRILLER;
DRILLING METHOD/EQUIPMENT: BECS0PM-2
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5¢em TOTAL DEPTH: 11.0m
OVERBURDEN THICKNESS: DEPTH DRILLED: 11.0m WATER DEPTH: _No water; AD
COORDINATES: N:3,983,347.7 E: 447.630.8 GROUND ELEV.: 42,91 m DATUM: MSL
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer (-] Monitoring Well {1TestPit  [3 AugerHole M other _Direct push sampling hole
T o5
g F I
Eoa | ug g = ] w < DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
a L@ vy
=F g omla = = % w
wey (22130 D =3 o}
252 |33 (880 & | b3 | 2k
o e AC __\Asphalt concrete pavement thickness = 7cm. /1 Fe=F1
FILL 1N Boorly-graded GRAVEL with Siit and Sand: gray to derk FO=F3
™ FILL gray; dry to moist; about 75% subangular to angular fine to \%mr“/
coarse gravet (max.3cm); about 15% fine Sand; about 10% PID = 3.2ppm
49 Fines, fill material (GP-GM); Base course material. YiRecovary = 100
D: brown; moist; about 5% angular fine gravel PID = 4.5ppm
sz {max.1,2¢cm); about 75% subangular fine to coarse Sand;
about 20% Fines; no plasticity; fill material (SM).
No gravels below 1m.,
. Dark gray sands at 1.8-2.0m,
FILL CLAYEY SAND: reddish brown; moist; about 55% fine Sand; %Recovery = 63
about 45% Fines; medium plasticity; fill material {SC). PID = 1.9 - 5.2ppm
40
SC CLAYEY SAND: reddish brown; maist; about 55%; about
45% Fines; medium plasticity; residuaf soil; reddish brown
53 mottled wiblack at 3.8-4m,
— CH SANRY FAT CLAY: reddish brown; moist; about 30% fine
Sand; about 70% Fines; high plasticity; residual soil,
38— ML SANDY SILT: vellowish brown; moist; about 35% angular to
sC subangular fine to coarse Sand; about 65% Fines; low %Recovery = 65
lasticity; residual soil; granite texture. FID =1.3-2.7ppm
CLAYEY SAND: light brown to yellowish brown; moist; about
65% angular to subangular fine to coarse Sand; about 35%
- Fines; low plasticity, residual soil; granite texture. A
SM SILTY SAND: light brown; moist; about 55% fine to medium
Sand; about 45% Fines; no to Jow plasticity; residual soil;
granite lexture.
36—
Grayish brown; about 60% anguiar to subangular fine to
coarse Sand; about 40% Fines.
54
8 About 70% angular to subangular fine to coarse Sand; about
30% Fines; at 7-11m; granite texiure.
34—
10 . .
Yellowish brown. granite texture,
32—
Moderate sampler penelration speed {17cm / 1min) at 10,7-
11im; HDP {Hydraulic Down Pressure) = 1500 psi.
Penetration end depth = 11m.
CEPCF-ED-G PAGE 1 of 1
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ENVIRO-EXPLORATION LOG 11-032E-PHASE2-FINAL.GPJ USACE SKOREAGDT 8/22/711

EXPLORATION LOG

)

3 US Army Corps Far East .
; Of Engineers HOLE NO. El 1-196 District
PROJECT: Phase {1 Site Soil Sampling
LOCATION: Camp Carroli G&EE NO.: 11-632F INSPECTOR:
DATE STARTED: 13 Aug 11 FINISHED: 13 Aug 11 DRILLER:
DRILLING METHOGD/EQUIPMENT: BECS0PM-1
DRILLING AGENCY: BEC HOLE DIAMETER: 5.5cem TOTAL DEPTH. 10.3 m
OVERBURDEN THICKNESS: DEPTH DRILLED: 10.3m WATER DEPTH: 1,77 m; AD
COORDINATES: N:3.983,340.5 E: 447.654.1 GROUND ELEV.: 42,90 m DATUM; MSL.
GROUND COVER: Grass CONTAMINATION:
TYPE OF HOLE: [ Piezometer [ Monitoring Well U TestPit 1 Auger Hole other _Direct push sampling hole
- [=]
e 2 5 =
g . 1 B e § 8 W o« DESCRIPTION OF MATERIALS FIELD DATA LAB DATA
<z P z LT = 2 P =
She & a %’ o e = z B
cf3 |33 320 & | 55| g8
fin& uF G330 ) 0z Swn
0 Iflﬁ M\Asphalt concrele pavement thicknass = bem. /1
Poorly-uraded GRAVEL with Sand: about 70%; about 25%; D =
s FiLL —\aboul 5% Fines; fill material (GP); bas?a c?;urse maieﬁ:l i / gilée:(;\'g;);)mﬁﬂ
: reddish brawn; moist; about 70% FC = F3
42— subangular fine to coarse Sand {max.4.8mm}; about 36% eRetovery = 74
Fines; medium plasticity, fif material (SC). PID = 4.6 - 5.2ppm
Meist to wet; about 3% subangular fine gravel {max. 1cm);
52 about 57% subangular fine to coarse Sand (max.4.8mm);
about 40% Fines; encountered sandy clay fayer at {.1m to
1.2m; perched water at 0.8m to 1.0m.
2 Molst.
Brown; no gravels. %Recovery = 78
PID =4.2 - 5.8ppm
40+ KE Y i CH - reddish brown; moist; about 5% fine Sand
: SM (max.0.43mm}); about 85% Fines; high plasticity; residual soif;
disturbed granite texture.
: reddish brown; moist; about 70% subangular
s fine {o coarse Sand (max.4.8mmy); about 30% Fines; low
- plasticily; residual scil; granile texture.
Brown: no to low plasticity.
38—
No plasticity. %Recovery = 91
PID = 2.8 - 7.0ppm
_ﬁ
Light brown.
36—
54
—8
34—
10 Hard pushing of sampler at 10.2-10,3m; HDP (Hydraulic
~Down Pressure) = 1000 psi.
Penetration refusal depth = 8,75m {Penetration speed = ﬁcm.'
Tmin).
CEPOF-ED-G
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KEY TC SYMBOLS REVZ2.0 (MAY 2007) 11-032E-]

SOIL DESCRIPTIONS

%
Asphait Fat Clay
7
y ;
Lean Clay /
i
sil THI s with sand
< Clayey Sand

ROCK DESCRIPTIONS

SOIL SAMPLERS

Direct Push Sampling
Run

FIELD / LAB TEST DATA

LL = Liquid Limit

Pl = Plasticity Index

MC = %MMoisture Content
Fines = %Passing #200 Sieve
Cc = Compression Index

OCR = Overconsofidation Ratio
Tor = Torvane

PP = Pocket Penefrometer

PID = Photoionization detector
Petro FLAG = Petroleumn Hydrocarbons detected
FC = Frost Classification

Lean Clay with Sand

Fat Clay with Sand

AN

A7} Clayey Sand with Gravel

7
% Sandy Fat Clay

Sandy Lean Clay Fill material

N d Pertland Cement
Concrete

| siity Sand with gravel

GROUNDWATER

Groundwater 1st reading
{While drilting or at completion)

Groundwater 2nd reading
{After Drilling or over 12 hours later after drilling}

§ US Army Corp:
| of Engineers
' Far East Distric

Key to Symbols

Project Name: Phase {i Site Soil Sampling
Location: Camp Carroll
G&EE Number; 1%-032E

FOR OFFICIAL USE ONLY S74/9
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1. The dates of drilling/penetration and type of equipment used are shown on the logs.
All soils were classified in accordance with ASTM D 2488. Results of tests conducted

on recovered samples are shown on the logs.

2. Borehole locations and elevations were determined using GPS RTK and/or Traverse
methods. Equipments used are Trimble GPS RTK and/or Sokkia Total Stations.
Survey Datum is WGS84, UTM Zone 52 and Elevations are Mean Sea Level (MSL).

3. The groundwater table is representative of boring location and time of drilling/sampling
, and may change according to seasonal precipitation.

4. The exploration logs are subject to the limitations, conclusions, and recommendations
provided in the report. Some variation in the subsurface conditions and depth to
specific soil strata between boring locations can be expected.

5. Soil and rock conditions and associated stratigraphic features as depicted in
the boring logs are specific for the particular drilling/sampling location, and may vary
between boreholes.

6. Penetration refusal depth on the logs is based on achieving an penetration speed
within dense to very dense residual soil or decomposed bedrock above groundwater

table or no water conditions.

7. When direct push sampling system used, some gravelly soils may have the potential to
provide poor sample recovery or erroneous penetration speed due to the coarse size of
the particles, as compared to the size of the sampler (35mm D).

NOTE-SURVEY-FOR 11-032E CAMP CARROLL 11
———

Note

US Army Corps
of Engineers
Far East Distric

Project Name: Phase ii Site Soit Sampling
Location: Camp Carroll
G&EE Number: 11-032E

FOR OFFICIAL USEONLY 5950
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HHRA No. 39-DA-0ESM-11, Camp Carroll, Teagu, South Korea, 15 Jun through 18 Aug 11

APPENDIX G

RESULTS OF THE JOHNSON AND ETTINGER ONLINE MODEL RUNS
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Ecosystems Research Division

EPA On-iline Tools for Site Assessment Calculation

48 of 67

Screening Level Implementation of the Johnson and Ettinger Vapor Infrusion Model
with two variable/uncertain parameters {source depth, moisture content)

Forward Calculation of Indoor Air Bachweaisd Saxlation Tull ungedainty analvsis
Concentration

Background

Migration of volalite chamicais from the subsurface into overlying buildings Is calied vapor intrusion (V1). Volatile organic chemicals in conlaminated soils or
groundwater can emit vapers, which may migrate through subsurdace solls and may enter the indoor air of overying buildings. Building depressusization may
cause thase vapors 1o enter the home through cracks in the foundation. Depressunization can be caused by & combination of wind effects and stack effscts,
which are the result of haating within the bullding and/er mechanical ventilation. In extreme cases, the vapors may accumulate in dwellings to levels that may
pose near-term safely hazards, such as explosion. Typically, however, vapor concentrations are prasant 2t low lavels, to which leng-term ¢xposurs may pose
increased #isk for chronic health effects.

This on-ine caiculator implements the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1981) simplified mode! to evaluata the vapor intrusion palhway into
bulldings. This J&E model replicales the implementation that the US EPA Office of Soiid Waste and Emergency Response (OSWER) used in developing its
drafil vapor intrusion guidance, but includes a number of anhancements that are facilitaled by wab implementation: temperature dependenca of Henry's Law
Censtants and gaseous diffusivities, automatic sensiivity analysis of cerlain paramelters, and others described on ihe background page.

The rasuits you obtain from this OnSite tmplementation of the Johnsen and Ettinger model may differ from othar versions of the Jehnson & Ettinger Model. in
addition to the OSWER Implementation that was usad for the draft vapor intrusion guidance, EPA Office of Emergency Respense and Remediation (OERR}
distributes a set of spreadshaet implerentations of the model, The differences among these implementations is descriped in detall on the resulis page. Beyend
thase differencas the an-line version includes a simplified uncariainty analysis the other imglemantations lack.

[ Cliex For an Example |

Enter Site Name (optional): Industrial Worker - Phase I
Enter sample cancentration, units and media type 1,68 hg/L Ground Water -
What is the depth of the soil gas sample or ground water table {for 7 meters
ground water contamination)?(LT)
This value can change by +/ 1 meters
What is your cordaminari of cancem (COC)? Vinyl chicride {chlorosthene)
What type of buiiding are yeu investigating at your site? Slab-on-Grade
What typa of soil Is beneath the building? toam
What is the averapg. soillground water temperature? 55 Farenheit
Charinal Proportiec
CAS Number 75014
Molecular Weight (MW} 62.5 [g/mole}
Henry's Law Censtant at ground waler temperature {H} 08021316 [unitless}
Frea-Alr Diffuston Coefficient (Da} 0.1060 [em2/s}
Diffusivity in Water (Dw) 1.230e-5 [cm2/s]
Unit Risk Facior (URF) 8.80e-6 [tppfm3)1)
Referance Concentration (RfC}) 0.100 [gam3]
Soli Properties
Total Poresity (a) 0.399 {unitless]
Unsaturated Zone Moisture Content Low 0.0610 Best Estimate High D.240 [unitless)
(6w} 0.148
Capiilary Zone Moisture Content at Air-Entry Pressure 0.332 [unitless]
{Ow.cap)
Helght of Capiliary Zone {CZn) 0378 [m}
Soil-pas Flow Rate info the Building {Qseil} 5.00 [LfAmin]
Building Fropetties
Alr Exchange Rate (Ea) 0.250 [t}
Building Mixing Helight (He)} 2.44 [}
Building Footprinl Area (Fe} 100.G 2]
Subsurface Foundation Area {AB} 166.0 [m2]

http://www.epa.gov/athens/learn2model/part-two/onsite/JnE_lite_forward.html 9/13/2011
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Buliding Crack Ratie {r) 0.00638  [unillass]
Building Foundation Siab Thickness {l-crack} 0,100 [m}
Exposure Parameters
Exposure Duration for Carcinegens (ED¢) 25 {years)
Exposura Frequency for Carcinogens (EFc) 256 [days/yaar}
Averaging Time for Carcinogens {ATc) 70 [years]
Exposure Duralion for Non-Carcinegens {(EDnc) 25 fyears)
Exposure Fraquency for Non-Carcinogens {EFnc} 250 [daysiyear]
Averaging Time for Nen-Carcinogens {ATns) 25 [years]
| CALCULATE RESULTS {
RESULTS .
Unsaturated Zone Effective Diffusion Coeffictent (Derr} 0.005672  [em2rs]
naaturated + Caplllary Zone Effective Diffusion Cosfficient (DT 0001280 fomdfs)
off}
"A' Paramets) 1.152e-4 Pased on parameter analysis: Advection is
the dominant mechanism across foundation.
4BV Pa r 310.1 Diffugion through s0il is the overall rate-
0" Parameter 0.004818 i;g;gi?gigrg::f‘iaiér the subsurface Lo
Johnson & Ettinger Aftenuation Factor {a} 1.126e-4
NDOOR AIR RESULTS FOR GRCOUND WATER SAMPLE DATA
Low Prediclion? Best Estimate High Prediction2
Indoor Air 0.08613  [ug/m2)0.03372  [pphji0.1517 [ug/m3y 05839 [ppbvi0.1729 [hem3]006767  [ppbvy
Cencenlration
Cancer Risk 1.8548-7 3.266e-7 372%e.7
Hazard Quotient 5.899e-4 0.001039 0.001184
1 "Low Prediction” cencaniralion produced with HIGHEST moisture content and DEEPEST depth o
contamination.
2 "High Prediclion” concentration produced with LOWEST meistre content and SHALLOWEST dapth to
contamination.

OERAL |

{ FORMAT REPORT FOR PRINTER |

Wha these resy! aa

nt v i

Top?
Home | Gipssary | Notalien | Links | Refergnces | Calcuiators

WONMS
Lasl updated on Thursday, Aprit 07, 2011

http://www epa.gov/athens/learn2model/part-two/onsite/JnE_lite_forward.html ﬁ%g & g 9/13/2011
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EPA On-line Tools for Site Assessment Calculation

48 of 67
Screening Level Implementation of the Johnson and Ettinger Vapor intrusion Model
with two variable/uncertain parameters (source depth, moisture conient)

Forward Calcuiation of indoor Air Skt Galoulation Ul uncerainty analysis
Concentration

Background

Migratlon of volatile chemicals from the subsurfaca into oveslying bulldings Js called vapor intugion (/4. Volatila erganic eharmicals in contaminated soils or
groundwater can emil vapors, which may migrate through subsurface solis and may enter tha Indoor alr of overlying buildings, Buiiding depressurizalion may
cause these vapors o enter the homs through cracks in the foundation. Depressurization can be caused by a combiration of wind effects and stack effects,
which are the result of heating within the building and/or mechanical ventilation. In exireme cases, the vapors may accumulate in dwellings to levels hat may
pose near-term safety hazards, such as explosion. Typically, however, vapor concantrations are present at low levels, t which long-term exposure may pose

increased 1isk for chronic health affects,

This on-ine calculator implements the Johnsen and Ettinger {(J&E) (Johnson and Etlinger, 1981} simplified model {0 evaluate the vaper intrusion pathway into
Buildings. This J&E model replicates the implamantation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing iis
draft vapor intrusion quidance, but inciudes a number of enhancements that are facilitaled by web implementation: tlemperature dependonce of Henry's Law
Constants and gaseous diffuslvities, autoratic sensilivity analysis of certain paramelers, and others dascribed on the background pane.

The resulls you obtain from this OnSile Implementation of the Johnson and Ettinger model may differ from olher versions of the Johnson & Ettinger Model. in
addition to the QSWER Implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (OERR}
distributes & set of sprasdsheet implamantations of the model. The differencas among these implementations |s descrbed in detail on the resulls page. Beyond
these differences the ondine version inciudes a simplified uncartainty analysis the other implementations lack.

{__Click For an Example  }
Industrial Worker - phase i1

Enter Site Nama {optional):

Eater sample concantration, units and media typs 1.018-1 e Ground Waler -
What is the depth of the soil gas sample or greund water tabla (for 7 meters
ground waler contamination)?(LT)
This value can change by +/- 1 maters
What is your contaminant of concem (COC)? alpha-HCH (alpha-BHC)
What type of building are you investigating at your site? Slab-on-Grade -
What type of soil is beneath the bullding? Loam
What is the average soll'grount waler temperaturg? 85 Farenheit
Chaemical Propeitles
CAS Number 315846
Molecular Waight (MW} 290.83 {gfmota)
Henry's Law Constant 2¢ ground water temperature (H) 0.00009866 {unitless]
Frea-Ajr Diffusion Cosfiicient {Da) 1.420e-2  [cmfs]
Diffusivity in Water (Dw} 7.3408-8  [cmiis)
Unit Risk Facior (URF} 1.80e-3  [{pgimd)-1}
Relsrence Concentration (RIC) & [mg/m3}
Scil Properties
Tolal Porosity (n) 0.389 {unitless]
Unsaturated Zone Moisture Content Low0.0610 Best Estimate High 0.240 {unitless]
{6w) 0.148
Captilary Zene Meisture Content at Air-Entry Pressure 0.332 [unitess]
(Bw.cap)
Height of Cepillary Zone (GZa) 0378 [m)
Soil-gas Fiow Rate Into the Buitding (Qson} 5.00 [Lfming
Building Propertles
Air Exchange Rate (Eg) 0.250 [hr-1)
Building Mixing Height {Hg} 244 [m]
Buiiding Footprin Area (Fa) 100.0 [m2}
Subsuriaca Foundation Area (AR) 106.0 [m?)

http:/fwww.epa.gov/athens/learn2model/part-two/onsite/JnE_lite_forward.htm]
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Bullding Crack Ratio {n) 000038  [unifless}
Bullding Foundation Slab Thickness {Lereck) 0,160 [m}
Exposure Parameters
Exposuse Duration for Carcinogens {EDc) 25 [years]
Exposure Frequency for Carcinogens {EFc) 250 [daystyear]
Averaging Time for Carcinogens {ATc) 6 |years)
Exposure Duralion for Non-Carcinogens {EBnc) 25 |years]
Exposure Frequency for Non.Carcinogens {EFnc) 250 Idays/yearf
Avaraging Time for Non-Cascinogens (ATae) 25 [years]
{ CALCULATE RESULTS |
RESULTS
Unsaturatad Zope Effective Diffusion Ceefiiciant (Dstr) £.001588  [cm?/s}
Unsaturated + Capiliary Zone Effective Diffusion Coefficient (£ 0.001780  [ema/s)
et}
YA Parameler 1.591e-4 Based on parameter analysis: RAdvection is
the dominant wechanism acress foundation,
age I 1218. D::. ff.ugien through seil is the overall rate-
o p " 0.004948 i:g:ﬁ:z_\gizrgg:::as?r the subsurface to
Jdohnson & Ettinger Attenuation Factor () 1541e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
ow Predictiont Best Estimate fHigh Prediction?
Irdoor Air 1.344e-6  [ug/m3p1.131e-7  [ppbv}it.5390-6  jugm3ji.285e-7  {ppbv4.1888-6  [ug/m3Y3.523e-7  [ppby]
Concentration
Cancer Risk 5918a-18 §,776e-10 184409
Hazard Quotient 0. 0. o
1" ow Prediction” concentration producad with BEST ESTIMATE molsture contant and DEEPEST depth to
centamination,
2 "High Prediction” concentration produced with HIGHEST maisture content ang SHALLOWEST dapth to

contamination.

{ TCLEARALL
i
Wiat do these results mean?
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)
Forward Calculation of indoor Air Backwd Cwieudation full uncerlainty analysis
Concentration
Background
Migration of volatila chemicals from the subsurface into averlying buildings is called vapor intrusion (Vi). Volatile organic chemicals in contaminaled soils or
groundwater can emit vapors, which may migrate through subsurface soils and may enter tha indoor air of overtying buildings. Building depressurization may
cause these vapors 1 anter the home through cracks in the foundation. Depressurization can ba caused by a combination of wind effects and stack efects,
which are the result of heating within the bullding and/er mechanical veatilation. In extreme cases, the vapors may accumulate in éwelings to levels thet may
pose near-term safety hazards, such as explosion, Typically, however, vapor concantrations are prasent at tow lavels, to which Ieng-term exposure may pose
increased fisk for chronic health affects.
This on-line caicutator implements the Jehnson and Eftinger (J&E) (Johnson and Ettinger, 1891} simplified modet o evaluaie the vapor intrusicn pathway into
bulldings. This JAE modef seplicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
draft vapor Intrusion guidance. but inciudes & number of enhancements that are facllitated by wab implementation: temperature depandence of Hanry's Law
Consiants and gaseous diffusivities, automatic sensitivity analysls of certain parameters, and others dascribed on the background page.
The resulls you oblain from this OnSite impiemantation of the Johnson and Ettinger model may differ from othar versions of the Johnson & Ettinger Modsl. In
addion to the OSWER Implementation that was used for the draft vaper intnusion guidance, EPA Office of Emargancy Response and Remediation {OERR)
distributes a set of spreadshest implementations of the model, The differances ameng these implementations is described in detait on the results page. Beyond
these differencas the on-line varsion includes & simplified uncertainty analysis the other implementaticns lack.
{ Click Foran Example  }
Enter Site Name (optionaf): Industrial Worker - phase |l
Enler sample conceniration, units and media type 836 wo/l . Ground Water -
What is the depth of the soil gas sample or ground watar lable (for 7 meters
ground water contamination)7{LT)
‘This vaiue can change by +/- 4 meters -
What is your contaminant of congem {COC)? gamma-HCH {t Indans) .
What type of building are you investigating at your site? Slab-on-Grade
What type of soif is beneath the building? team
What is the average sofifground walgr temperalure? 85 Farenhait
Chemical Properties
CAS Number 58899
Molecular Weight {MW) 250.83 [o/mole]
Henry's Law Constant at ground water temperature (H) 0.00013057 {unitiess]
Frae-Ajr Diffusion Coefficient (Ds) 1.4208-2  [cmids)
Diffusivity in Water {Dw) 7.3408-6  [cmZfs)
Unit Risk Factor (URF) 3Tle4  [{pgimd)]
Reference Concentration {RIC) 1.06e-3 [mgfm3)
Soil Proparties
Total Porosily (n) 0339 [unillass]
Unsaturated Zone Moistuze Condent Low 0.0610 Best Eslimate High 0.240 funitless)
(Ow) 0.148
Capillary Zone Molsture Content at Air-Entry Pressura 0.332 [unitiess]
{Bw,cap)
Helght of Capillary Zene {GZh) 0375 fm}
Soil-gas Fiow Rate into the Building {Queil) 5.00 [t/min]
Bullding Properties
Alr Exchange Rate {E€8) 0.250 thr1]
Buiiding Mixing Haight (He) 244 tm|
Bullding Footprint Area (Fa) 100.0 [m2)
Subsurface Foundation Area (A} 1080 [ma}
http://www.epa.gov/athens/learn2model/part-two/onsite/JnE_lite_forward.htm] 9/12/2011
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Building Crack Ratio {r} 0.00038  {unilless}
Building Foundation $lab Thickness (Lerack} 0.100 {m)
Exposure Paramoters
Exposure Duration for Carcinegens {ED¢) 25 [years}
Exposure Freguency for Carcincgens (EFc) 250 [daystyesr]
Averaging Time for Carcinogens {ATc) 70 [yaass]
Exposure Duration for Non-Carcinogans {ERac) 25 [ysars]
Exposure Frequency for Non-Carcinogens (EFnc) 250 [daysiysar}
Averaging Time for Non-Carcinogens (ATne) 26 [years]
{ CALCULATE RESULYS i
RESULTS
Unsaturated Zena.Effective Diffusion Coefficient (Datr} 0.001503  [cm@/s)
Unsaturaled + Capillary Zone Effective Diffusion Coeflicient (DT 0001573 [em2/s]
aff)
AN er 1.4060-4 Baged on parameter analysis: Advection is
. the dominant mechanism across foundation.
"B Parameler 1376. Diffusion through soil is the overall rate-
. limiting process for the subsurface to
"G Paramsler 0.034618 indeoor-air pathway.
Johpson & Ettinger Attenuation Factor (o) 1.367e-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
b.ow Prediction’ Best Esimate High Pregiction2
indoor Air 130166 [upma)1.085e-6 {ppbv]|1490e-5  [ugyim3y1.254e-6  [ppbvi3.584e-5  [upim3f3.015e-6  [ppbvy
Concantratien
Cancer Risk 1.184e-§ 1.353e-9 3.2528.9
Hazard Quotient 8.4800.8 9.7220-6 2.338e-5
1 "Low Prediction” concentration producad with BEST ESTIMATE moisture content and DEEPEST depthto
contamination,
2 "High Prediction” concentration produced with HIGHEST maisture contant apd SHALLOWEST depth to
contamination.
CLEAR ALL }
[ FORMAT REPORT FOR PRINTER |
What do these results mean?
Comments of supgestions
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variablefuncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Bacxward Galowaton il yncedsinty analysis
Concentration

Background
Migralion of volalile chemicals from the subsurface into overlying buildings is called vapor Inlrusion (V). Volatile organic chemicals in contaminaled soits or

groundwaler can amil vapors, which may migrate through subsurface soiis and may erer the Indoor alr of overlying buildings. Building depressurization may
causa these vapors to entes the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack affects,
which are the result of heating wilhin the buiiding and/or mechanical ventilation. Int extreme cases, the vapors may accumulate in dwellings to levels that may
pose near-lerm safely hazards, such as explosion. Typlcally, howaver, vapar concentrations ara present af low lavels, 1o which iong-term expasure may pose
increased risk for chronic health effects.

This on-line calculator implements the Jehnson and Ettingar {J&E) (Johnsen and Ettingar, 1891} simplified model {0 svaluate the vapor intrusion pathway inte
hulldings. This JAE moedel replicates the impiementation that the US EPA Office of Solid Waste and Emergency Respense (CSWER) used in developing its
draft vaper inirugion.guidancs, but includes a number of enhancements that ara facilitated by wab implementation: lemperature dependance of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity analysis of certain parameters, and others described on tha backeround pags.

The resulls you obtain from this OnSite implemendation of the Johnsor and Ettinger model may differ from other varsions of the Johnson & Ettinger Model. [n
additlon to the OSWER implementation that wes used for the drafl vapor intrusion guidance, EPA Office of Emergency Response and Remediation (CERR)
distributes a sel of spreadsheet implementations of the medel. The ditferences among thesa implementations Is described ir: detall on the results page. Beyond
these differences the on-line version includes a simplified urcertainty analysis the other implementations fack,

[ Click For an Exampis  §

Enter Site Name (optional): Industnal Worker - phase I
Enter sample concantration, units and media type 4.36e-3 gL : Ground Water
What is the depth of the soil gas sample or ground water tabia (for 7 meters -
ground waler confaminaticn)?(Lt)
This valua can change by +/- 1 melers -
Whal is your contaminant of cancern (CQCY? Heptachlor
What type of buiiding are you investigating at your site? Slab-on-Grade -
What type of soil is baneath the building? Loam
What is the average soil/ground waler temperature? 85 Farenheit
Chemical Proparties
CAS Number 76448
Molecular Weight (MW) 37332 |g/mole]
Henry's Law Constant at ground water temperature (H) 16.77690  [uniliess]
Frea-Alr Diffusion Coefficient {Da) 1.120e-2  {cma/s)
Diffusivity in Weder {Dw} 5.690e-6  {oma/s}
{nit Risk Faclor {URF) 1.30e-3 (g/m3)-1f
Refersnce Concentration (RfC) 1.75e-3 imgim3]
Soll Propertles
Total Porosity {n} 0.399 [unitfess}
Unsaluratad Zone Moisture Gontent Low 0.061C Best Eslimata High 0.240 [unitiass]
{Bw) 0.148
Capiltary Zone Moislure Conlent st Alr-Entry Prassure 0332 {unitless)
(Bweap)
Height of Capiliary Zone {CZn) 0375 [m]
Soif-gas Flow Rate Inta the Building (Qsoil} 5.00 [Ifmin]
Building Properties
Alr Exchange Rale (Es) 0.260 [he-1)
Bullding Mixing Height (HB} 2,44 [m}
Building Foolprint Area (Fe} 100.0 [m2}
Subsurface Foundation Area {AB} 106.0 [m2)

http://www.epa.gov/athens/learn2model/part-two/onsite/InE _lite_forward.html Nﬁiﬁg‘? 9/12/2011
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Exposure Parametars

Building Crack Ratlo (n}

Building Feundation Slab Thicknass {Lerack}

Expasure Duration for Carcinogens (EDc)
Expasure Frequency for Carcinogens {EFc)

Averaging Time for Garcinogens {ATe}

Exposure Duration for Non-Carcinogens [EDac)
Exposure Frequency for Non-Carcinogens (EFnc}

Averaging Time for Non-Carcinogens {ATnc)

¢.00038  [unitiess)
0.100 [m]

25 [vears}
250 |daystysar]
70 [vears}

25 [yeaes}
250 {daysivear]
25 [vears)

Rhdvection is

1.182e-5

| CALCULATE RESLLTS i
RESULTS
Unsaturated Zone Effective Diffusion Coefficient (Perr} ¢.0007050 [cm?2/s]
ngaturated + Caplllary Zone Effective Diffusion Ceefficient (DT 0.0001337 {cm/s]
off}
"A" Paramaler 1,19d4e-5 Based on parameter analysis:
the deminant mechanism acrogs foundation.
Br ler 2935, Déf?u.sion through soil is the overall rate-
" Paramater 0.004918 i;rg;i;ifgigr;::}a}:a:?r the subsurface to
Jehnson & Ettinger Attenuation Factor {a)
INDOGR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Predicliont Best £stimate igh Pradiction2
Tndoor Air 494364 upmi]3.24065  [ppbu}B. 1608 [uqmi5.7120:5  [ppbvi9.934e4  [ngim3]6.5108-5  fppbu}
Concentration
Cancer Risk 1.572e-7 2.172e-7 3,159e-7
Hazard Quotient 1.9358-4 3411e-4 3.0688e-4
1w Prediction" concerdration produced with HIGHEST maisture eontent and DEEPEST depth to
centaminaticn.
% "High Prediction” concentration produced with LOWEST moisture content end SHALLOWEST depth to

conlamination,

CLEAR ALL
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Screening Leve! implementation of the Johnsoh and Etfinger Vapor Intrusion Model
with two variablefuncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Hackeard Gaiculs
Concentration

Batkground
Migratien of volatile chemicals from the subsurface Into overlying bulldings is called vapor Inlrusion (Vi) Volatile arganic chemicals in contaminated soils or

groundwater can emil vapors, which may migrate through subsurface solls and may enter the indoor ai of overying buitdings. Building depressurization may
cause these vapors to enter the home through cracks in the foundation. Depressunzation can be caused by a combination of wind effecls and stack effects,
which are the result of heating within the duilding and/or mechanical venlifation. In extrame cases, the vapors may accurmulale in dwellings ta levels that may
pose near-temm safety hazards, such as exploslon. Typically, however, vaper concenlrations are present at fow levels, to which fong-term exposure may pose
intreased risk for chronic health effects.

This en-iine cafculator implements the Jehnson and Ettinger (J&E) (Johnson and Etiinger, 1391) simplified modes to avaluate the vapor intrusion pathway into
buildings. This J&E model replicates the implementation that the US EPA Office of Sclid Waste and Emergency Response (OSWER) used in devefoping its
draft vapor intrusion guidance, but includes a number of enhancements that are facilitated by web Implemenlauon temperature dependence of Henry's Law
Constanls and gaseous diffusivities, autematic sensilivity analysis of certain parameters, and cthers describad on. ihe background page.

Tha results you oblain from this OnSite implementation of the Johnson and Eninger model may differ from other varsions of the Johnson & Edtinger Model, [n
addition to the QSWER implemantialion that was usad for the draft vapor Intrusion guidence, EPA Office of Emergency Response and Remediation (OERR)

dislributes a set of spreadsheet Implementations of the model, The differences amang these implemantations is describad in detail on the results page. Beyond

these differences the on-line version indludes a simplifed uncertainty analysis the ather impiementations fack.

| Click For an Exampie |

Ender Site Name (optional): industrial Worker - phase |l
Enter sample concentration, units and media type 281e-1 wofl, . Ground Water -
What Is the depth of the soll gas sample or ground water table (for 7 metars
ground water contamination)?(L.T}
This valua can changs by +/- 1 meters
What is your contaminant of concem (COC)? aipha-HCH (alpha.BHC)
What type of bullding are you investigaling at your sile? Sleb-on-Grade
What type of soil Is beneath the bullding? Loam
What Is the average soffground waler lemperalure? 56 Farenheit
Chomical Properties
CAS Number 319846
Molecular Weight (MW) 200.83 {g/mole}
Henry's Law Constant at ground water ternperature {H) 0.00009886 [uniliess}
Fsan-Air Diffusion Coesfiicient {Da) 1.4208-2 [cmifg)
Diffusivity in Water {{tw) 7.340e-6  [cmidfs]
Unit Risk Factor (URF) 1.80e-3  [{pg/m3)-1}
Reference Concentration (RfC} 0. [mgim3)
Soil Properties
Tolal Porosity {n} 0.399 [unitiess]
Unsaturated Zone Moislure Content Low C.0810 Bast Estimale High 0.240 funitless]
(Bw} 0.148
Capiltary Zone Moisture Content at Air-Enlry Pressure 0.332 [uniless]
(Bw.cap}
Height of Caplltary Zone {CZn} 0.375 [m}
Soll-gas Flow Rate [ate the Building (Qseil) 5.00 [L/min}
Bullding Properties
Air Exchangs Rate (Eg) 0,250 thr1y
Buikling Mixing Height (Hs) 244 {m]
Building Footprint Area (Fa) 100.0 [m2]
Subsurface Foundation Area {AB} 106.0 [m2)

http://www.epa.gov/athens/learn2model/part-two/onsite/JnE _lite_forward.html @,,,ié P gé
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Building Crack Ratio {n) 0.00038  {uritiess]
Building Foundation Slab Thickness (Lerack} 9,100 im]
Exposure Parameters
Exposure Duration for Carcinogens (EDc) 25 [years]
Exposure Fraquency for Carcinogans {(EFc) 250 [days/vear)
Averaging Time for Carcinogens (AT} % [years)
Expesure Puration for Non-Carcinogens (EDac) 25 {years]
Exposura Fraquency for Non-Carcinogens (E€nc) 250 [days/year]
Averaging YTima for Non-Cardnogens {ATnc) 25 [years]
( CALCULATE RESULTS ]
RESULTS
Unsaturated Zong Effective Diffusion Cosflicient (Dew) 0.001699  [cm?/s]
Unsaturated + Capillary Zone Effective Diffusion Cosfficient {DT 0.001780  [cm2/g]
aft}
A" 1.5916-4 Baged on parameter analysis: Advection is
the dominant mechanism across foundation.
“B” Parameter 1218, piffusion through soil is the overall rate-
g p 0404918 i;:;;;:}gigrg:i;za:?r the subsurface to
Johnson & ERtinger Attenuation Factor (1) i.5416-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
5 IL.ow Prediction’ Best Estimate High Pradiction2
indoor Air 387266 [pg/me}3.257e-T  [ppbu]4.43de-6  [ugim?}3.730e-7  [ppbvi1.207e-5  [pgmm3)1.016a-6  [pphv)
Cencentration
Cancer Risk 1.7058-9 1.952e-9 £.313e.8
Hazard Quotient ¢ 9. i+
1 ¥, aw Prediclion” concantration produced with BEST ESTIMATE moisture content and DEEPEST depth to
sontamination.
2"High Predicion” cancentration produced with HIGHEST moisture content and SHALLOWEST depth to
conlamination.
(CEARAIL ]
| FORMAT REPORT FOR PRINTER |
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variabie/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Alr Packweard Datcuiason full uncerainty analvsis
Congcentration

Background

Migration of vaiatilte chemicals frem the subsurface inte overlying bulidings Is galled vapor intrusion (V). Volatile erganis chamicats in cenlaminated soils or
groundwater can emit vapors, which may migrate through subsurface solls and may enter the indoor air of overlying buildings, Bullding depressurization may
cause these vapors to enter the hame through cracks in the foundation. Depressurization can be caused by a combination ¢f wind effects and stack effects,
which are the result of heating within the bullding and/or mechanical veniilation, in extrems cases, the vapors may agcumulate in dwellings to levels that may
posa near-tarm safely hazards, such as explosion, Typically, however, vapor cencentrations are present af fow levels, to which lorg-term exposure may pese

increased risk for chrenic health effects.

This on-line calcwiator impiements the Johnson and Ettinger (JAE) (Johnsen and Ettinger, 1991} simpiified modai 10 evaluale the vapor intrusion pathway into
buildings. This JAE model replicates the implementation that the US EPA Office of Solld Waste and Emergency Response (OSWER} used in developing its
draft yaperinfiuslon guidance, suf includas & number of enhancements thal are facifitated by wab implam ion: temperature dependence of Henry's Law
Constanfs and gaseous diffusivities, automatic sansiivity analysis of centain parameters, and others described on ihe backgroind page.

The results you oblain from this OnSite Implermentation of the Johnson and Eginger made! may differ from other versions of the Jabnson & Etiinger Modet, In
addition o the OSWER implemantation that was used for the draft vapor intrusion guidance, EFA Office of Emergency Response and Remediafion (OERR)
distibutes a se! of spreadshest implementations of the model. The differences among these implementations is described in detail on the results pags. Beyond
these differences the on-line version includes a simplified uncertainty analysis the other implementations lack.

[ Click For an Exampie |

Enter Site Name {optional}: Industriat YWorker - phase il
Enter sample concentration, units and madia type Z.96e-t pgil - Ground Water -
What is the depth of the scil gas sample or ground waler table {for 7 meters
ground watar contaminalion)?(t.T)
This value can change by +/- 1 meters -
What is your contaminant of concem {COC)? alpha-HCH (alpha-8HC)
What type of buiiding aro you invesligating at your slie? Slab-an-Grade
What type of soil is bereath the building? Loam
What is the average seiliaround water femperature? 55 Farenheit
Chamical Proparties
CAS Number 319845
Motecular Waight {MW) 290.83 [g/mole]
Henry's L.aw Constant al ground water temperature (H} 0.00009886 [unitless]
Free-Air Diffusion Coefficient {Da} 1.420e-2  [cm?/s)
Diffusivity in Water (Dw) 7.3406-6  {omdssi
Unit Risk Factor {URF) 18083  §(ugimd)-i]
Reference Concentration {RfC) 0. [mgim3)
Sail Proporties
Total Perosity {n} 0.399 funitiess]
Unsaturated Zone Moisture Content Low 00610 Best Estimale High .240 [unifless]
{6w) 0.148
Capillary Zone Moisture Content at Air-Entry Pressure 0.332 [unltiess}
{Bw,cap)
Height of Capiliary Zone (CZh) 0.375 [m]
Soil-gas Flow Rete Into the Building {Qsok) 500 [Lsmin]
Buliding Properties
Alr Exchange Rale {(Es} 0.250 [hr-13
Building Mixing Height {H) 2.44 [m]
Building Footprini Area {Fa) 100.0 [m2]
Subisurface Foundation Area {AB} 106.0 {m?)
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Buliding Crack Ratio {n)

0.00038  [unitiess)

Building Foundation Slab Thicknass {Lerack} 0.100 {m]
Exposure Paramoters
* Exposure Duralion for Carcinogens {EPc}) 25 fyears)
Exposure Frequency for Carcinogens (EFc) 250 [days/yaar]
Averaging Time for Carcinogens (ATs) 70 [yaars]
Exposure Duration fer Non-Carcinagens {EDnc}) 25 [vaars)
Exposura Frequenay for Non-Carcinogens (EFnc) 250 [daysiyear]
Avaraging Time for Non-Carcinogens (ATnc) 25 {years]
[ CALCULATE RESULTS ]
RESULTS
Unsatuated Zone Effective. Diffusion Coefficent {Durr} 0001689 [em?fs)
Unsajurated + Caplllery, Zone Effective Diffusion Coefficlant (DT 0.001780¢  jom2/s)
o)
AT P, r 1591e-4 Based on pavameter analysis: Advection is
the dominant mechanism across foundation.
‘B Parameter i218. Diffusion through soil is the overall rate-
“C* Parameter 6.004018 i;gét;;ixgiirggtgia;?r the subsurface to
Johnson & Ettingor Attepuation Faetor (a) 1.641e.4
INDOGR AIR RESULTS FOR GROUND WATER SAMPLE DATA
f-ow Predictiont lBast Egtimate High Pregictionz
Indoer Ajr 39396 [ug/maf33tde]  [ppbvi4.510e8  [ugm3f3794e-7  (ppovi[1.227e-5  qugm3]1.033e-6  {pphy
Concantratien
Cancer Risk 1.734e-9 1.9860-9 6.406e-9
Hazar¢ Quotient 0. 0. o
1%,ow Prediclion” conceniration producad with BEST ESTIMATE molsture conlent and DEEPEST depth to
contamination.
2 "High Prediction” concentration produced with HIGHEST moisture conteat and SHALLOWEST depth te

contamination,
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Screening Level Implementation of the Johnson and Ettinger Vapor intrusion Model
with two variable/uncertain parameters {source depth, moisture content)

Forward Calculation of Indoor Alr Gachward alcutation full uncertainty analysls
Concentration

Background

Migration of volatile chervicals from the subsuriace inta overlying buiidings Is called vapor intrusion (V). Vetalile orgaric chemicals in contaminated soils or
groundwater can emit vapors, which may migrate through subsurface solls and may enter the indoor air of overlying buildings. Building depressurization may
cause these vapors to enter the home through cracks in the faundation, Depressurization can be caused by & combination of wind effects and stack effects,
which are the result of heating withir the buiiding and/or mechanical ventifation. In extreme cases, the vapors may accumuiate in dwaliings 1o tevels thal may
pose near-term safoly hazards, such as explosion, Typically, however, vapor concenltrations are present &t low |avals, to which long-tanm axpaside may posa

increased risk for chronic health effacts.

This on-line calcuiator implements the Johnson and Edtinger (J&E) (Jonnsen and Etlinger, 1991) simplified model to evaluale the vapor intrusion pathway into
buildings. This J&E modet replicates the implementation that the US EPA Office of Sofid Waste and Emergency Response (QSWER) used in developing its
drafl vapor infrusion guidenca, but Includes a number of enhancements that are faciitated by web impismentation: temperature dependence of Henry's Law
Constants and gaseous diffusivities, automalic sensitivity analysis of certain parameters, and others described on the backaround paga.

The fesuits you cbiain from this OnSile impiementation of the Johnson and Ettinger model may differ from other versions of the Johnson & Etlinger Model. In
addition to the OSWER implamentation that was used for the drafl vepor Intrusion guidance, EPA Office of Emergency Response and Remedialion (OERR)
distributes a set of spreadsheet implamentaticns of the model. The differences among these Implementations s described in detail on the resuits page. Beyond
these differences the on-Ens version includes a simplified uncerainty analysis the other implementations iack.

| Click For an Example |

Enter Site Name (oplional): Induststal Worker - phasa I
Enter sample concentration, units and media type t11e-1 [T - Ground Water
What Is the depth of the soli gas sample or ground water table (for 7 melers
ground water contamination}?(LT)
This valug can change by +/- 1 meters
What is your contaminant of concem (COC)? Dieldrin
What type of building are you invesligaling at your site? Slab-on-Grade
What type of soll is benesth the bullding? Loam
What is the average solifground water tempsraure? 55 Farenheit
Chemical Properties
CAS Number 60571
Molacular Weight (MW} 380.91 fg/mole}
Hanry's Law Constant at ground water temperaiure (H) £0.00010989 [unitiess}
Free-Ajf Diffusion Coefficient {Da) 1.2508-2 [emas)
Diffusivity in Water (Dw} 474006 [cm2/s]
Unit Risk Factor {URF} 4.606-3  [(pg/m)1]
Referenca Concantration {RfC) 1.75e.4 [mgim3)
Soil Propertlas
Total Porosity {n} 0.399 lunittess]
Unsaluratad Zone Molsiure Content Low 0.0610 Best Estimate High: 0.240 [unitlass]
(Bw) 0.148
Capillary Zone Moisture Contenl at Air-Entry Pressure 0332 [unittess}
{Bwenp)
Height of Capillary Zora {CZh) 0.375 im]
Soil-gas Flow Rate Into the Bullding (Qso) 5.00 [Lsmin)
Buliding Properties
Alr Exchange Rate (EB} 0.250 {hri
Buiiding Mixing Height {Re) 244 im]
Building Footprint Area (FB) 100.0 im2]
Subsurface Foundation Area (AB) 106.0 {m2}
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Building Crack Ratlo {n} 0.00038  [unitiess)
Bullding Foundstion Slab Thickness (Lerack) 0.100 m
Exposure Paramaeters
Exposure Curation for Carcinegens (Eq) 25 [years]
Expasure Frequancy for Carcinogens {EFc) 250 [days/year]
Averaging Time for Carcinogens {ATc} 70 [years}
Exposure Duration for Non-Carcinogens {EDac) 25 [years)
Exposure Freguency for Non-Carcinegens {EFnc) 250 {dayssyear]
Averaging Time for Non-Cardnogens (ATne) 25 {years]
H CALCULATE RESULTS ]
RESULTS
Unsalurated Zone Effeciive Diffusion Coeflicient (Datr} 0001254 [ormis)
Unsaturated + Capillary Zone Effective Diffusion Coefficient (DT 04001312 [oma/s}
off)
"A" Parameter 1.172a4 Baved on parameter analysis: Advection is
the dominant mechaniasm across foundation.
B Pargmeler 1648, Diffusion through soil is the overall rate-
" Parameter 0.004018 i;giﬁix?gigrgzziia:fr the subaur'face to
Johnson & Eftinger Atteniuation Fagtor (a) 1.1458-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
» Low Predictiont IBest Estimata High Prediction2
" indeor Air 1219e-6  [uymd7829e8  [opbvl|13978:6  [igimdfB.972e-8  [ppbv]|3.16Te-6  [gims]2.0240-7  [ppbvj
Cenceniration
Cancer Risk 1.372e-8 1.5726:8 3,545e-9
Hazard Quotisnt 4.771e-8 5.457e-6 1.2338-5
1 “Low Prediction” concentration produced with BEST ESTIMATE moisture content and CEEPEST depth to
contamination.
2"High Prediction” concentration produced with HIGHEST moisture content and SHALLOWEST depth to
contamination:.
CLEARALL |
| FORMAT REPORT FOR PRINTER )]
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Screening Level Implementation of the Johnson and Eftinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)
Forward Calculation of indoor Air Backvard Laiowztion full unserainty analvsis
Concentration
Background
Migration of volatile chamicals srom the subsurface inlo overlying buildings is called vapor intrusion (\1). Vielatile organic chemicals in contaminated soils or
groundwatar can emil vapors, which may migrate through subsurface soils and may enfer the indoor air of evedying bulldings. Building depressurization may
cause thase vapors to enter the home through cracks in the foundeation. Depressurization can be caused by a combination of wind effects and stack effects,
which are the result of heating within the building andfor mechanical ventilation, in extreme cases, the vapors may accumulsta in dwallings to fevels that may
pose near-term safety hazards, such as exploston. Typically, howaver, vaper concentrations are present at tow fevels, to which Jong-temm exposure may pose
increased risk for chronic health effects,
This an-line calcutator implements the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1991) simplifiad model to avatuate the vapor intrusion pethway into
bulidings. This JAE model replicates the Implementation that the US EPA Office of Solid Waste and Emergency Respense (OSWER) used in develeping ils
draft vapor infuglon guidance, but hcludes & number of erhancements that are facilitated by web implementation: temperature dependence of Henry's Law
Constants and gaseous diffusivities, automalic senaitivity anslyals of cerlain parameters, and others descibed en the backqroupd page,
The rasults you obtain from this OnSite implementation of the Jjohnson and Etlinger reodel may differ from olher versions of the Johnson & Ettinger Model. in
agdition to the GSWER implementation that was used for the drafi vapoer Intrusion guidance, EPA Office of Emergency Response and Remediation {OERR)
distributes & set of spreadsheei implementations of the model. The differances among these implementations is described in detail on the resulls page. Beyond
these differencas the or-line version includes & simpiified uncertainty analysis the other implementations tack.
i Click For an Example ]
Enter Site Name (optional): adult residant - Phase Il
Enter sample concentration, units and media type 18 ppi Ground Water -
\Whas i¢ the depth of the soil gas sample or ground water table (for 7 meters -
ground water contamination)?(LT)
This valua can change by +/- k| meters
Whal is your contaminant of concam (CGC)? Benzene
What type of building are you investigating at your site? Stab-op-Grads
What type of soil Is beneath the building? Loam
What is the average soilfground water femperature? 55 Farenheit
Chemical Propartles
CAS Number 71432
Molecular Weighl {MW) 78.11 fo/mole]
Henry's Law Constant at ground water temperature (H) 01316034 [unitless]
Free-Alr Diffusion Coefficient {Da} 8.800e-2 [omifs)
Diffushity in Water {{hw) 9.800e-6 [cm2/s]
Unit Risk Factor {URF) 7.80e-6 f{(ngtmay1]
Reference Concentration {RFC}) 0. {mg/m3]
Soil Propertios
Total Porosity {n) 0,398 [unittess)
Unsaturated Zone Moisture Content Low 0.061C Best Estimate High 0.240 [unitless]
(Bw) 0.148
Capillary Zone Molsture Gontent at Alr-Entry Pressure 0.332 funilless]
{Bw,cap}
Hsight of Capiliary Zane (C2h) 0.375 [
Soll-gas Fiow Rate Into the Building {Qsell) 500 [t4min)
Building Properties
Air Exchange Rate (EB) 0.260 fhr-1]
Building Mixing Height (Hi} 2.44 fm}
Builging Footprint Area (Fs} 100.0 fm2]
Subsurface Foundation Area {A8) 105.0 [m2]
g 9/13/2011
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Building Crack Ratio (n) 0.00038  [unitiess]
Buiking Foundation Slab Thickness (Lcrack) 0.300 {m]
Exposure Parametess
Exposure Duration for Carcinogens (EDc) 30 [years)
Expasure Frequency for Carcinogens {EFc} 350 [daysiyear]
Averaging Time for Carcinogens {ATc} 70 {years]
£xposure Duration for Non-Carcinogens (EDng) 30 [years)
Exposure Fraquency for Non-Carcinogens (EFnc) 365 [daysfyear]
Averaging Time for Nen-Carcinegens {ATna} 3% [years]
| CALCULATE RESULTS i
RESULTS
Ungatuated oo i n Comiticent (Detr) 0.06554¢  fomils)
Ursaturated + Capitay Zone Effective Dilfesion Couflicks (DT 0001160 [emifs]
eff}
A" Parameter 1.0648-4 Based on parameter analysis: Advection is
- the dominant mechanism across foundation.
" Parameter 373.4 Diffusion through soil is the overall rate-
. limiting process for the subsurface to
C” Parameter 0.004518 indoor-air pathway.
Jghnson & Ettinger Attenuation Factor {a) 1.041e-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
ILaw Pradiction? Best Estimate High Prodiclion?
Indoor Alr 0.01188  [up/m?a.003721  [ppbv)C.02192 [ug/m3}0.006866  [ppbifi0.02538  up/m310.007950  [ppbv]
Concentration
Cancer Risk 3.808a-8 7.027e-8 8.1360-8
Hazard Quotient 0. Q. 0.
1 "Low Prediction” concentration produced with HIGHEST molsture content and DEEPEST depth to
contamination.
2 *High Prediction” concentration produced with LOWEST moisture contant and SHALLOWEST depth to
contaminalion.
[ CLEARALL
{ FORMAT REPORT FOR PRINTER 1
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Screening Level impiementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Srackesntd Caufouiation full wnceraialy analysis
Concentration

Background

Migraticn of velatile chemicals from the subsurface into everlying buitdings is called vapor intrusion (V). Velatite organic chemicals in contaminaled soits or
groundwaler can emil vapors, which may migrate through subsurface seils and may enter the indeor &lr of overlying bulldings, Bullding depressurization may
cause these vepars to enter the homa threugh cracks in the foundation. Depressurization can be caused by a combination of wind effecls and stack effects,
which are the resull of heating within the building andior mechanical ventilation, In extrama cases, the vapors may accumulate in dwellings o fevels that may
pose near-ierm safety hazards, such as explosion. Typivally, howaver, vapor concenirations are present at low levels, to which long-term exposure may pose

increased risk for chronic heaith effects.

This on-line calculator implements the Johnson and Ettinger (J&E) (Johnsor and Eftinger, 1891} simplified medel to evaluate the vapor intrusion pathway into
buiidings. This J&E mode! raplicates the implemeniation that the US EPA Office of Solid Wasta and Emergency Responsa {OSWER) usad in developing its
draft vaper Inttusior guidancs, but includes a number of enhancements that are faciitated by weh implementation: temperature depandence of Henry's Law
Constants and gasecus diffusivitias, automatic sansitivily anafysis of certaln parameters, and others described on the backaround page.

The resulis you abtain from this OnSite implementation of the Johnsan and Ettinger model may differ fram other versions of the Johnson & Ettinger Modsl. [n
addition to the OSWER impiementation that was used for the graft vapor intrusion guidance, EPA Offica of Emargancy Response and Remediatlon (OERR)
distributes & sot of spreadshest implementations of the model. The differences among these implementations is described in detail on the resulls page. Beyond
these differences the on-line version includes a simplified uncestainty analysis the other implementations lack.

§ Click For an Exampla ]
adult resident - Phase Il

Enter Site Name {optional):

Enter sample concentration, units and media type 316 v Greund Water
What is the dapth of the soil gas sample or ground water table (for 7 metars
ground water contamination)?{LT)

This value can change by s/ 1 meters

What is your contaminant of consem (COC)? 1.4-Dichlosobenzene

What type of building are you investigating at your site? Slab-on-Grade

What typa of soll is beneath the building? Loam
What is the average sollfground water temperafure? 55 Farenrheit
Chemilcal Properties
CAS Number 106467
Molecular Waight (MW) 147 {g/mole]
Henry's Law Constant at ground water temparaiure {H) 0.04543560 [unitiess]
Frae-Air Diffusion Coefficient (Daj £.900e-2  [omdis)
Diffusivity in Water {Dw} 780088 [ecm¥/s]
LUnit Risk Factor {URF} 0. [(pg/ma3)1]
Referenca Concentration (RfC) 0.800 Imgind)
Solt Propezties
Total Porasity {n) 0.39¢ [unitiess)
Unsaturated Zone Moisture Content Low 0.0610 Best Estirnate High 0.240 [unitiess]
(Bw) 0.148
Capillary Zone Moisture Content 8t Al-Entry Pressure 0.332 [unitiess]
{Bw,cap)
Height of Capillary Zone {CZh} 03758 [m]
Soil-gas Flow Rate Iate the Building (Qsoir) 5.00 [L/min}
Bullding Properties
Alr Exchange Rate (EB) 0.260 [rre$]
Building Mixing Height (He}) 244 [m)
Building Feotprint Asea (F8) 100.0 {m2]
Subsurface Foundation Area (AB) 106.0 fm2)

http:/fwww.epa.gov/athens/learn2model/part-two/onsite/JnE _lite_forward html g%? é g 9/13/2011
g ¥

&



EPA On-line Tools for Site Assessment Calculation | Ecosystems Research Division | US ... Page 2 of 2

0.00036

Bullding Crack Ratio (n} [unitless]
Buikiing Foundation Stab Thickness (Lerack) 0.100 {m)
Exposure Paramaters
Exposure Duralion for Carcinogens (EDc) 0 [years]
Exposure Frequency for Carcinogens {EFe) 350 [days/yean
Awveraging Time for Carcinogens (ATc) 70 Jyears)
Exposure Duration for Non-Carcinogens (EDn¢) 30 fyears}
Exposure Frequency for Non-Carcinagens (EFnc) 365 [daysivear]
Averaging Time fer Nen-Carcinegens {ATnc) a0 [years]
i CALCULATE RESULTS |
RESULTYS
i A iffuston Confiicient {Defr) 0.004345 [cmi/s]
ed  Geaillery Yoens Edoutive Dilfusion Doeticsny (DT 0.001140  [cmafg)
off}
"A" Parameter 1.0%8e-4% Based on parameter analysis: Advection is
the dominant mechanism across foundation.
'B” Parameter 476.1 Diffusion through soil is the overail rate-
¢ Parameler 0.004918 i:;\égi::ngigrggziza;?r the subsurface to
Johnson & Eftinger Attenuation Factor (u) 9.977e-5
NOOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pradictions Best Estimate High Prediction2
Indoor Alr 7.075e-4  [ugim3EiA77a4  [ppbvi0.001432  [g/md}2.3840-4  (ppbv 0001719 [upim3]2.860e-4  [ppby)
Concantration
Cancer Risk 0, 4. [+
Hazard Quotient 8.843e.7 1.781e.8 2.148e.6
1 "Low Predictien” concentration produced with HIGHEST molsiure content and DEEPEST depth o
contamination.
2 *High Prediction” concentration produced with LOWEST molsture content ang SHALLOWEST depth to

contaminatien,

CLEAR ALL
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Hackveard Caioulstion full wncertainty analysis
Concentration

Background

Migration of volatile chemicals from the subsurface into ovarlying buiidings is called vapor intrusion (VI). Velalile organic chemicals in contaminated solls or
groundwater can amit vapors, which may migrate through subsurface sofis and may enter the Indoor air of overlying buildings. Bullding depressurization may
cause these vapors to anler the home through cracks in the foundation. Depressurization can be ceused by a combination of wind effects and slack effects,
which are the result of heating within the building andfor mechanical ventilation. In extrema cases, the vapors may accumulate in dweliings to levels that may
pose near-lam: safely hazards, such as explosion, Typically, however, vapor conesntrations are present at low levals, to which long-term exposure may pose

increased sisk for chronic health effects.

This on-line caicutator implements the Jehnsen and Ettinger (J&E} (Johnson and Etlinger, 1991) simplified modef to evatuate the vaper intrusien pathway into
bulldings. This J&E mode! replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in daveloping its
¢grafl vapor infrusion guidance, but Includes a number of enharicements that are facilitated by wab implementation; temparature dependence of Henry's Law
Constants and gaseous diffusivities, aulematic sensitivity analysts of certain parameters, and others described on the background page.

The results you obtain fror this OnSite implementation of the Johnson and Ettirger model may differ from other versions of the Johnson & Ettinger Model. in
addition to the OSWER implemantation that was used for the draft vaper intrusion guidance, EPA Office of Emargency Responss and Ramadiation (OERR})
distibutes a set of spreadsheat implementations of the modsl. The differences ameng these implementations is described in detail on the results page. Beyend
these differences the on-line version includes a simplified uncertainty analysis the other Implementations lack.

| Click Foran Example |

Enter Site Name (optional): aduit resident - Phase ||
Enter sample concentralion, units and media type 291 [Hil . Ground Water -
Vvnat Is the depth of the soil gas sample or ground water (abfe (for 7 melers
greund waler cortamination) (LT}
This value can change by +/~ 1 meters
Whalt is your contaminant of concem {(COC)? 1,1-Dichiorosthana
What type of bullding are you invesligating at your site? Slab-on-Grade
What type of seit Is beneath the building? Loam
What is the average sai/ground water iemperature? 55 Faranheil
Chemical Proparties
CAS Number 75343
Molecular Weight {MW) 98.96 [gmote]
Henry's Law Gonstant 8t ground water temperalure {H} 0.1390030 funifess]
Free-Air Diffuslon Coefliciant {Da} T4208-2  [cmfs)
Diffusivity In Water (Dw} 1.050e-5 [em3/s}
Unit Risk Factor {URF) [ [{ug/m3y1]
Reforence Concentration (RFC) £.500 [mg/m?3}
Seil Properties
Total Porosily {n} 0.39% {unitless]
Unsaturated Zone Moisture Content Low 0.06818 Best Eslimate High 0.240 |unitigss)
{8w) 0.148
Capillary Zene Moisture Cortent at Air-Entry Pressure 0.332 [unittess]
{Bw,cap)
Height of Capitlary Zone (CZn} 0.375 im]
Seil-gas Flow Rate Into the Bullding (Qso) £.00 [Lémin]
Building Propertles
Ajr Exchange Rale (EB} 0.250 [hr)
Ballding Mixing Height {He) 2.44 [m)
Bullding Foolprint Area {Fe) 100.0 [m2)
SBubsutface Foundation Ares {AB) 108,0 [m2]
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Buitding Crack Ratio (n} 000038 [unitless)
Buliding Foundation Siab Thickness (Lerack) 8,100 [rrd
Exposure Paranteters
Exposure Duration for Catcinogens {EDe) 30 [yaars)
Exposure Frequency for Carcinogens (EFc) 350 [daysdyear)
Averaging Time for Cardinogens (ATs) 70 [years}
Exposure Duration for Non-Carcinogens {ERnc) 30 {yaars)
Exposure Fraquency for Non-Carcinegans (E¥nc) 365 {daysiyeat)
Averaging Time for Non-Carcinogens (ATnc) ki) fyears}
H CALCULATE RESULTS }
RESULTS
Unsatuiated Zo icient (Detf) 0.004671 [cm2/s]
tinsiuated s Cog (br 0.001627  [cmafs)
off}
"A" Paramstar 9.176¢e-5 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
“B" Paramater 442.9 Diffusion through scil is the overall rate-
G Paramet 0.004818 ii:(i);ir_:gigrg::;:'aﬁér the subgurface to
Johnson & Ettinger Attenuation Factor () 8.008e-5
INDOOR AIR RESULTS FOR GROUND WATER  BAMPLE DATA
i.ow Pradictiont Best Estimate High Predictinng
Ingoor Air 0.01864  [Lg/m3)0.004857  fppbvi0.03667  [uy/m3j0.009085 [ppbv}0.04263  [La/m3)J0.01054  Ippbv
Concandration
Cancer Risk 0. 0. 0.
Razard Quotlent 3.6200.5 7.333e-5 8.526e-5
1 "Low Prediction” cancentration produced with HIGHEST maoisture content and DEEPEST dopth to
contamination.
% "High Prediction” cencentration produced with LOWEST moisture content and SHALLOWEST depth to

contamination,
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisiure confent)

Forward Calculation of indoor Air Backward Caleulation full uncertainty analysis
Concentration

Background

Migraticn of volatiie chemica's from the subswurface into avedying buildings is called vapor infrusion (V). Voiatile organic chemicals in contaminated soifs or
groundwaler can emi! vapors, which may migrate through subsurface soils and may enter the indoor air of overlying buildings. Building deprassurization may
cause these vapors to enter the home through cracks i the fourdation. Depressunization can be caused by a combination of wind effacts and stack effects,
which are the result of heating within the building and/or machanical ventitation. in extreme cases, the vapors may accumulate in dweliings to levels that may
posy nea)-leyn sulaly hazeeds, such as explosion. Typically, however, vapor concentrations are present at low levels, 1o witich long-lenm exposuite may pose
increased risk for chronic health effects,

This on-fine calculator implements the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1684} simplified model to evaluale the vapor intrusion pathway inle
buildings. This J&E model repficates the Implamentation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in devsloping its
draft vapor intrusion quidance, but includes a numbar of eshancements that ars facilitated by web implementation: temperature depandence of Henry's Law
Constants and gasecus diffusivities, aulomatic sensitivity analysis of centain parameters, and othars described on the background page.

The resulls you abtain from this OnSite implementation of the Jehnson and Etlinger modef may differ from other versions of the Jobnson & Ettinger Modet, In
addition to the OSWER implementation that was usad for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remediation (QERR)
distribuies a set of spreadsheat implementalions of the medel, The differences among these implementations [s descrived in detail on the resuits page. Seyond
these differences the on-line version includes a simplified unceriainty analysis the other Implementations lack,

| Click For an Example |

Enter Sile Name (optional); industrial worker
Enter sample concenlration, unils and media type 0.0668 HugiL . Ground Water
What is the depth of the soll gas sampla or ground water table (for 7 matars
ground watler confaminagion)?{LT)
This valua can change by +/- 1 maeters
What Is your contaminani of concem (COG)? alpha-HCH (alpha-BHC)
What type of building are you Investigaling at your site? Slab-an-Grade
What type of soil is beneath the bullding? Loam
What is the average soi/ground water temperaurg? 56 Farenhait
Chemical Properties
CAS Number 316846
Molecular Welght (MW) 280.83 {gheole]
Henry's Law Constant at ground waler temperature {H) ' 0.00009865 [unitless]
Frae-Alr Diffusion Coefficient {Da) 1.420a-2  [om2/s]
Diffusivity in Water {Dw) 7.3408-6  {cm/s)
Unit Risk Fector (URF) 1.80e-3  {(Hpim3)i]
Reference Concantration (RfC) 0. [mpim?]
Solt Propeorties
Totaf Parosity {n} 0.399 [unitless)
Unsalurated Zone Molsture Content Low 0.6610 Best Estimate High 0.24¢ [unitiess]
{6w) 0.148
Capillery Zone Moislure Conlent at Air-Entry Pressure 0.332 {unitless]
{Bw.cap}
Height of Caplliary Zene {CZn) 0.375 [m)
Saif-gas Flaw Rate Into the Building (Qsoit) 5.00 [L/min]
Buliding Properiles
Air Exchange Rate (E} 0.250 -1}
Building Mixing Height {He) 244 [m}
Buitding Foolprint Area {Fp) 100.0 [m2]
Subsurface Foundation Area {AB) 106.0 [m2)
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Bullding Crack Ratio {n} 0.00038  [unitless]
Building Foundation Stab Thickness {Lerack) 0,100 i)
Exposure Parameters
Exposure Duration for Carcinogens {EDc) 25 [years}
Expogure Freguency for Carcinogens {EFc} 250 [dfaysfyear]
Averaging Time for Carcinogens (ATc) 70 [years}
Exposure Duration for Non-Carcinogens (EDnc) 25 lyoars]
Exposure Frequency for Non-Carcinogens {(EFnc) 250 [daysfyear]
Averaging Tims for Non-Carcinogens {ATnz) 25 [vears}
[ CALCULATE RESULTS |}
RESULTS
Unsaturaled Zong Effective Diffusion Coefficient (Det) £.001898  [em?/s]
Unsaturated + Capifiary Zone Effective Diffusion Cosfficlent (DY 0.001780  [em?/s}
aff}
AL ter 159104 Baged on parameter snalysis: Advection fg
the dominant mechanism acroes foundaticn.
"B Paramatar 1218, Diffusion through scil is the overall rate-
"Gr e £.004018 limiting process for the subsurface to

indoor-air pathway.
1.541e-4

Johnzon & Ettinger Attenuation Faetor (a)

NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pradictioni [Fest Eslimate High Prediction?
Indoor Air 9.2880-7  |ugmd]7.813e-8  Jppby)[1.0848-6  [uym3}|B.947e-8  [ppbv]2.894e-6  [ug/m3]2.435eT  [ppbv]
Concentration
Cancer Risk 4.0908-10 4.6838-10 127409
Hazard Quatiant 0. 0. 0.

1 ow Pradiction” concentration producag with BEST ESTIMATE moisture content and DEEPEST depth to

contamination,

2 “High Pradiction” concentration produced with HIGHEST maislure content and SHALLOWEST dapth fo

contamination.

(SRR
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model

with two variable/uncertain parameters (source depth, moisture content)
Forward Calculation of indoor Air Backward Caleulation full uncertainty analysis
Concentration

Background

Migration of volatile chemicals from the subsurface into overlying buildings is called vaper intrusion (V). Volatile arganic chemicals in contaminated soils or
greundwater can emif vapors, which may migrate throuph subsurface soils and may enter the indoor air of overlying builgings. Building depressurization may
cause these vapors to enter the heme through cracks in the foundation. Depressurization can: be caused by a combination of wind effacts and stack effects,
which are the result of heating within the building and/er mechanical ventifation. In extrems cases, the vaposs may accumuiate in dwellings to levels that may
pose near-term satety hazards, such as explosion. Typically, howaver, vapor concentrations are present at low levels, te which long-term exposure may pose
increased risk for chronic health sffects.

This on-line calcutator implements the Johnson and Ettinger (JAE} (Johnson and Etinger, 1991) simplified model to evaluate the vapor intrusion pathway into
bulldings. This JAE model replicales the implementation that the US EFA Cfice of Soltd Wasle and Emergency Response (OSWER) used in developing its
draft yaporintiusion guidance, but Inchedes a rumber of enhancements that are facilitatad by web Implementation: temperature dependanca of Henry's Law
Conslants and gasecus diffusivities, auiomatic sensitivity analysis of certain parameters, and others described on the background page.

The resulls you obilain from this OnSite implementation of the Johnsen and Ettinger model may differ from other vessions of the Johnson & Ettinger Model. In
addition to the OSWER Implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergancy Response and Remediation (OERR)
dislribules a sat of spreadsheet implementations of the modal. The differences among these implementations is described in delait on the resulis page. Bayond
these differences the on-fine version includes a simpiified uncertainty analysis the other implementations Jack.

| Click Foran Example |
Industrial Worker

Enter Site Name {oplional):

Enter sample concentration, units and madia typs 2726 HgfL Ground Water
Whalt is the depth of the 5ok gas sample or ground water able (for 7 meters
ground water contamination)?({LT)
This value can change by +/- 1 meders
What is your contaminant of concem {COC)? gamma-HCH (Lindane)
What {ype of building are you Investigating at your site? Slab-en-Grade
What type of soif is beneath the bullding? Loam
What is the average solliground water lemperatuce? &6 Farenheit
Chemical Propoerties
CAS Number 58808
Molecular Waight (MW} 290.83 [o/mele}
Ranry's Law Conslant a¢ ground water temperature (H) 0.000%3057 {unilless]
Free-Ajr Diffusion Coafficiant {Da) 1.4208-2  [cmifs)
Diffusivity in Water {Dw) 7.340e-8  [cm?/s]
tnit Risk Factor [URF) 3Me-d4  f{paimdr]
Refererce Concantration (RIC) 1.06e-3 {rg/m3]
Soll Propoerties
Total Porosity {n} 0.39% [unitiass]
Unsaturated Zone Meisture Content Low 0.0610 Best Estimate High 0.240 [unilless]
(8w} 0.148
Capillary Zone Moisture Content at Air-Entry Pressure 0.332 [unitiess}
{Bw.cap)
Height of Caplilary Zone {CZh) 0375 [m]
Seil-gas Flow Rate into the Building (Qeolt} £.00 [Limin]
Bullding Properties
Air Exchange Rate (Es) 0.250 [he-]
Building Mixing Helght {He} 2.44 Im)
Bujilding Foolprint Area (FB) 100.0 [mz}
Subsurface Foungation Area (As) 105.0 [m2}
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Building Crack Ratic {n) 0.00638  |unilless]
Building Foundation Slab Thickness (Lorack) 0.100 Im]
Exposurs Parameters
Exposure Duration for Carcinogens {(EDc¢) 25 [vears]
Exposure Frequency far Carcinagens (€Fc) 260 [daysiyear]
Averaging Time for Carcinogens (ATc) 70 {years|
Exposure Duration for Nen-Carcinogens {(EDnc) 25 [years] -
Exposure Frequency for Non-Carcinogens {EFne) 250 [daysiyear)
Avaraging Time for Non-Carcinegens {ATnc} 25 fyaars)
| CALCULATERESULTS 1
RESULTS
\insaturated Zone Effective Diffusien Cosficient (De#) 0.001503  [cmafs]
Unsaturated + Capiffary Zone Effective Diffusion Coefficient (0T 0001573 [em2fs)
aft)
A" Parameter 1.406e-4 Based on parameter analysig: BAdvection is
b the dominant mechanism acxoss foundation.
“B" Paremaler 1376, Diffusion through soil is the overall rate-
opon limiting process for the msubsurface to
alar 0004518 {njcor-air pathway.
Johnson & Eftinger Attenustion Fagtor (q) 1.367e-4
NDOGR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Lovw Predictiont Best Estimate High Prediction2
Indoor Air 4.248e-5  [ug/m3j3.5T40-6  [ppbvii4.866e-5  |ugm3p4.093e-8  [ppbv|1.17084  [ug/m3}0.842e6  [ppbvi
Concentration
Cancer Risk 2.855e-9 4.4162-9 1.062e-8
Hazard Quotieal 2.771e.5 3147485 7.632e-5
1 *Low Prediction” concantration producad with BEST ESTIMATE moisture content and PEEPEST dapth to
contamination,
2*High Prediction” concentration produced with HIGHEST moisture content and SHALLOWEST depth to
contamination.
{_ CIEARALL |
i FORMAT REPORT FOR PRINTER ¥
What do these results mean?
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Screening Level iImplementation of the Johnson and Ettinger Vapor Intrusion Model
with two vatiablefuncertain parameters (source depth, moisture content)

Forward Cailculation of Indoor Air Rackward Caleulation full uncertainty analysis
Concentration

Background

Migration of volalile chemicals from the subsurface into ovenying buiidiags is called vapor intrusion (V). Volatile organic chemicals in contaminated soiis or
groundwaler can emit vapors, which may migrate through subsurface solls and may enter the indoor air of cvertying buildings, Building depressurization may
cause these vapors to enter the home hrough cracks in the foundation. Depressurizalion can be caused by a combination of wind effects and stack effects,
which are the rasult of haating within the building and/or mechanical ventilation. in extreme cases, the vapors may accumulate in dwellings 1o levels that may
puse near-lenn sulbty hazards, such a5 exploslon. Typlcally, however, vapor concentrations are present at low levels, to which long-tenm exposurs may pose
increased risk for chronic heallk effects.

This on-line calculator implements the Johnson and Ettnger (JAE) (Johasen and Etlinger, 1991) simplified mods! to evaltate the vapor intrusion pathway info
bulidings. This JAE medel replicates the implementation that the US EPA Office of Solid Waste and Emergency Response (OSWER} used in developing Its
draft vapor infrusion quidance, but includes a number of enhanscements that are facilitatad by web implementation: temperature dependence of Henry's Law
Conslants and gasecus diffusivities, aulomalic sensitivity analysis of certain parameters, and others descwribed on (he background page.

The zestlls you obtain from this OnSie implemantation of the Johnson and Ettinger medel may differ from other versions of the Johnson & Ettinger Modst. In
addition to the OSWER implementation that was used for the draft vapor inlrusion guidance, EPA Offica of Emergency Response and Remadiation (OERR)
distibutes a set of spreadshaet implementatons of the modat. The differences among these implementations Is described in detail on the results page. Beyond
thase diffarences the on-line versien includes a simplified uncertainty analysis the other implemanations lack,

{ Click Foran Bxample |

Enter Sile Name (optional): Industrial Worker
Enler sample concenlration;, units and media type 0.28 L Ground Water -
What is the depth of the soil gas sample or ground waler table {for 7 meters
ground water contamination) 4L T}
This value can change by </- 1 meters
What Is yeur contaminaat of concem (GOC)? alpha-HCH (alpha-BHC}
Whal typs of building are you invastigating at your site? $lab-on-Grade
What typa of aclt Is banaath the building? Loant
What is the average soillground water temperature? 55 Farenheit
Chemical Properties
CAS Number 315846
Melecular Weight {MW) 280.83 fg/mole)
Henry's Law Constan! at ground water temperature {H) 0.00009886 [unitless)
Free-Air Diffusion Goefficient {Da} 1.4208.2  |cm2/s)
Diffusivity in Water {Dw) 7.340e-6  [cmd/s}
Unit Risk Facter {URF) 1.80e-3 Hugim3)1j
Referanca Cencenlration (RfC} 0. [mgim3)
Soil Properties
Total Parosity (n} 0.399 funitiess]
Unsaturated Zone Molsture Content Lew 0.8510 Bast Estimate Righ 0.240 {unittass]
(8w) 0.148
Capiltary Zone Moisiure Cortent at Air-Entry Pressure 0,332 [unitless)
{Bw,cap)
Reight of Capillary Zone (CZk) 0.375 [m]
Soil-gas Flow Rate Into the Buitding {Qseil) 5.00 [Umin]
Building Properties
Air Exchange Rate (EB) 0.250 far-1]
Building Mixing Height {HB) 2.44 [rm]
Building Foatprint Area {Fs} 100.0 fm2)
Subsurface Foundation Area {AB} 108.0 [m2]
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Building Crack Ratio (n) 0.00038  [unitiess]
Building Fourdation Slab Thickness {Lorack) 0.100 {m}
Exposure Parameters
Exposure Duration for Carcinegens (EDe) 25 [years)
Exposure Frequensy for Carcinogens (EFs) 250 {days/year]
Averaging Time for Carcinogens (ATc) 70 fyears]
Exposure Duration for Non-Cardinogens (EBnc} 25 fyears)
E£xposure Frequency for Non-Carcinogens {EFac} 250 [days/yaar}
Averaging Tima for Non-Carcinogens (ATac) 25 [years}
| CALCULATE RESULTS )
RESULTS
Mnsaturated Zong Effective Diffusion Coefficient (Detr) 0001698  [cm2/s]
Unsatyrated + Capillary Zone Effective Diffusion Coefficient (DT 0001780  [cm2/s)
off} :
YA 1.5918-4 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
ot 1218. Diffugion through scil is the overall rate-
U0 Parameter 0.004918 i;gzzixjglsrggiﬁsa;c‘;r the subsurface to
Johnsen & Ettinger Attenuation Factor (a) 1.54104
NOOOQR AIR RESULTS FOR GROUND WATER SAMPLE DATA
lLow Predictiont Best Estimate High Prediction2
indoor Air 3.859e-6  [uemIp3.2460-7  [ppbvil4419e-8  [yum3)3.717e-7  [ppovl{1.2038-5  [ugim3fi10i2e-6  |ppby
Concentration
Cancor Risk 1.699e-9 1.946e-9 5.2850.8
Hazard Quotient 0. 0. 0.
1 "Low Prediction” conceriration produced with BEST ESTIMATE moisiura content and OEEPEST depth to
contamination,
2 "High Prediclion” concentration: produced with HIGHEST moisture content and SHALLOWEST depth to
contamination.
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Screening Level lmplementation of the Johnson and Ettinger Vapor Intrusion Model

with two variable/uncertain parameters (source depth, moisiure content)
Forward Calculation of indoor Air Backward Calculation full uncertainty analysis
Concentration

Background

Migration of valatife chemicals from the subsurface into oveslying bulldings is called vapor intrusion (V1). Votatile organic chemicals In contaminated soils or
groundwater can emit vapors, which may migrate through subsurface soifs and may enter the indoor air of everlying bulldings. Building depressurization may
causa these vapors to entar the home throuph cracks in the foundalion, Depressurization can be caused by a combination of wing effects and stack effects,
which are the resuit of healing wilhin the building andfor mechanical ventilation. In axtreme cases, the vapors may accumiilate in dwellings to levals that may
pose near-lern safety hazards, such as explosion. Typically, however, vapor concenlialions are pressnl at low iBvels, to which long-tehn vxposure may pose
increased risk for chrenie health affects,

This or-line caleulator implements the Johnson and Ettinger (J&E) (Johnson and Eflinger, 1891) simplified model to evaluate the vapor intrusien pathway into
buitdings. This J&E madel raplicates the implementation that the LS EPA Office of Selid Wasle and Emargency Responsa (OSWER) used in doveloping its
draft vapor intrusion guldance, but includes a number of erhancements that are facilitaled by web implementation: temperatuse dependence of Henry's Law
Consiants and gaseous diffusivities, automatic sensitivity analysis of certain paramaters, and others described on the backqround page.

The results you obtain from (his OnSite implementation of the Johnson and Etlinger model may differ frem other versions of the Johnson & Ettinger Model. in
addition to the OSWER implementation that was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remedialion {CERR}
disiributes a set of spreacsheel implementations of the medel. The differences ameng these implementations is described in detaif on tha results page. Beyend
these differencas the on-lihe version includes a simplified uncenainty analysis the other implemantations lack,

' | Chick For an Example {
Enter Site Name (oplional): Induslial Worker
Enler sample concentration, units and madia type 57.29 [Sh1N Ground Water
Whalt is the depth of the soil gas sample or ground waler table (for 7 maters
ground water corlamination}?(LT)
This vaiug can change by +/- 1 melers
What Is your contaminant of concem {CCC)? Telrachloroethylane
What type of builging are you investigating at your site? Slab-on-Grade
What type of soil is benealh the building? itoam
What is the average soifground water temperalue?. 55 Farenheit
Chamical Propertles
CAS Number 127184
Molecular Weight (MW) 165,83 [g/mole}
Henry's Law Constant at ground water temperatiice (H} 0.3934967 {unitless)
Free-Alr Diffusion Cosfficlant {Da} 7.200e-2  [em2/s}
Diffusivity in Waler {Dw) 8.200e-6  fom?fs)
Unit Risk Factor (URF) 3.00e6  [(ug/m3)-]
Reference Concantralion (RfC) 0. [mgim3]
Soll Propertles
Total Porosity (n} 0.398 [unitiass]
Unsaturated Zone Moisture Contant Low 0.0610 Best Estimate High 0.240 {uniless]
(6w) 0.148
Capillary Zone Moisture Content at Ais-Entry Pressure 0.332 {unitiess}
(Bw,cap)
Helght of Cepifary Zone {CZn) 0375 [m]
Soil-gas Flow Rate into the Building (Qsci) 5.00 [L/min]
Building Properties
Alr Exchange Rate {Eg) 0.250 [he-1]
Building MixIng Height (Ha} 244 [m]
Building Footprint Area (Fi} 100.0 [m2}
Subsurface Foundation Area {AB} 105.0 [m2}
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Buiiding Crack Ratie {n) 0.00038  [unilless)
Building Foundation Stab Thickness (Lerack) 0.100 {m]
Exposure Paramefers
Expesure Durallen for Carcinogens (EDc) 25 |vears}
Exposure Frequency for Carcincgens (EFq)} 250 {daysiyear]
Averaging Time for Cardnogens {ATe) T iyears)
Exposura Duration for Non-Carcinopens (EDnc} 25 fyears]
Exposure Fraguency for Non-Carddnogens {(EFnc) 250 {daysiyear}
Averaging Time for Non-Carcinogens (ATnre) 25 [yoars]
{ CALCULATE RESULTS |
RESULTS
Unsalyzated Zone Effective Diffusion Coefficient (Datr} 0.004532  [em2/s]
tuy +Ca ive Riffusi jent {DT 0.0008963 [cm?/s)
eff)
"A" Parameter 8.010e-5 Based on parameter analysig: Advection is
the dominant mechanism across foundation.
"B arameler 4565 Diffusion through soil is the overall rate-
e pa o 0.004¢18 i;g;;:jgigrgsiizaie?r the subgurface to
Johneen & Ettinger Attenuation Factor () 7.882e-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Prediclion? Best Estimate High Preadiction2
Indoor Ajr 0.9959 [ugim330.1469 lppbvi1.777 - [ppim3y0.2622 Ippby} 2,033 [Mg/m3§ 0.3600 epbv]
Concenlration
Cancar Risk 7.308e-7 1.304e-6 1.4920-6
Hazard Quotient 0. [ 0.
 "Low Prediclion” concantration produced with HIGHEST moisture content and DEEPEST depth to
contamination.
2 *Righ Prediction” concentration produced with LOWEST molsture content and SHALLOWESYT depth to

contaminalion.
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Screening Leve! Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backwarg Calcutatlon full uncerainty analysis
Concentration

Bachground

Migration of volatile chemicals frem the subsurface into ovedying buildings is called vapeor intrusion (Vi). Volatiie organic chemicals in contaminated soils or
groundwater can emit vapors, which may migrate through subsurface solls and may enter the indoor air of overlying bulldings. Building depressurization may
cause these vapors to enter the home {hrough cracks in the foundation. Depressurization can be caused by & combination of wind effects and stack effects,
which ara the result of heating within the building andor mechaaicaf ventilation. in exireme cases, the vapors may accumulate in dwellings to levels that may
pose near-tenm safaty hazards, such as explosion. Typlcally, however, vapor concantralions ere present at low levels, to which iong-term exposure may pose

increased risk far chrenic health effects.

This on-line calculator implemants the Johnsan and Sttinger (J&E) (Johnsan and Etinger, 1991} simplified medel to evaluate the vapar intrusion pathway inte
buildings. This J&E model replicates the implementation thaf the US EPA Office of Solid Waste and Emergency Response {OSWER} used in devaloping ita
draft vapor intrusfon guidance, but includes a number of enhancements that are facilitated by web implemantation: femperature dependence of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity analysls of certain parameters, and others described on the backaround page.

The resuits you obtain from this OnSite impiemendation of the Johnsen snd Etinger model may differ from other versions of the Johnson & Etiinger Model. In
addition to the OSWER implamentation thal was used for the draft vapor Intrusion guidance, EPA Offica of Emergency Response and Remediation (OERR)
distributes a sal of spreadsheet implementations of the model, The differences among these implerentations is described in detail on the resulis page. Beyond
these differences the on-line verslon inciudas a simplified uncertainty analysis the other implementations lack.

{ Click Foran Example |

Enter Site Name (splicnal): Industrial Worker
Enler sample concengration, urits and media type 0.475 ML : Ground Water -
What is the depth of the soil gas sample or ground water lable {for 7 meters -
ground waler contamination) (L7}
This value can change by +/- 1 meders
What js your contaminant of concern (GOC)? Naphthalene
Whal type of building are you investigating at your site? Slab-on-Grade
What type of soil is beneath the buitding? Loam
What is the ayerage soil/ground waler temperature? 55 Farenheit
Chemital Propertles
CAS Number 91203
Molecular Weight (MW) 128,18 {a/mole}
Henry's Law Gonstant at ground water temparature (H} 0.00810628 [unitless}
Free-Adr Diffusion Coefficlent (Da) 5.000e-2 ' [em2fs]
Diffursivity in Water {Dw) 7.500e-8  [cm2fs]
Unit Risk Factor (URF) 0. [{ng#m3)-1}
Reference Concentration (RIC) 3.00e-3 [mg/m¥]
Solf Properties
Total Porosity (n) 0.398 [unitless}
Unsaturated Zone Moislure Content Low 0.0618 Best Estirnate High 0.240 [unitiess)
(8w} 0.148
Capillary Zone Moisture Conlent at Air-Entry Pressure 0.332 {unittass]
{Bw.cap)
Height of Capillary Zone (CZn) 0.376 {m]
Soll-gas Flow Rate Inlo the Bullding {Qsoll} 300 [L/min]
Building Propertles
Air Exchange Rate (Eg) 0.250 fhr-1]
Buikding Mixing Height (Hg} 2.44 fm
Building Foatprint Ares {Fa) 100.0 [m2}
Subsurface Faundation Area [AB) 106.0 [}
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Building Crack Ratio {n} 0.00038  {unitiess]
Building Foundation: Slab Thickness {Lerack) 0100 [m]
Exposure Parameters
Exposura Duratien for Garcinogens (ED¢) 25 fyears]
Exposure Frequency for Carcinogens (EFc} 250 [days/year)
Aweraging Time for Carcinegens {AYc} 70 [years]
Exposure Duration for Non-Carcinogens {EDnc}) 25 |years)
Exposure Frequency fer Nen-Carcirogens {EFnc) 250 [daysiysar]
Averaging Yime for Non-Carcinogens {ATns) 28 |years]
[ CALCULATE RESULTS ]
RESULTS
Unsaturated Zone Effeclive Diffusion Coefficient (Das) 0003724  [em2/s]
Unsaluratad + Capillary Zong Effecive Diffusion Coefficent (DT 0001883  [cmefs]
off)
“A" Perametar 1.6830-4 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
‘B Pararseter 55548 Diffusion through scil is the overall rate-
uge p 0.004918 ]i.ig:t;it_;giz;r:::::&:t)x the subsurface to
Johngen & Ettingar Aftenuation Factor (a) 1.627e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
_ow Pradistiont ast Estimate High Pradictionz
indoor Air 8.136e-5  [up/m3E1.583e-5  [ppbvji2.308e-4  [ug/m2[4.408e-5  {ppdvi|3.377e4  {gim3Y6.447e-5  [ppbv)
Concentration
Cancer Risk Q. 3 Q.
Hazard Quetient 1.867e-5 5.2708-5 7.7116-5
1"Low Prediction” cencentraticn produced with HIGHEST moisture content and DEEPEST depth to
contamination.
2 *High Prediction” concentration produced with LOWEST moislure content and SHALLOWEST depth lo
confamination.
[CrEARAL )
i FORMAT REPCRT £OR PRINTER |
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with fwo variable/uncertain parameters (source depth, moisture content)

Forwarg Calculation of Indoor Alr Backward Caloulation {ull unsertainty analvsis
Concentration

Background

Migration of volatile chemicals from the subsurface into overlying buildings is catled vapor intrusian {\i). Volatile organic chemicals in centaminated soiis or
groundwater can emit vapors, which may migrate through subsurface soils and may enter the indoer air of oveslying builkdings. Building depressurization may
cause these vapors o anter the home through cracks in the foundation. Depressurization can be caused by a combiration of wind effects and stack effects,
which are the result of heating within the bullding and/or mechanical ventilation, In extreme cases, the vapors may accumutate In dwellings to levels that may
pos® near-term salety hagards, such as explosion. Typically, howevar, vapoer concanirations are present al low lavals, to which long-lesm oxposura mny poso
increased risk for chrenic health effects,

Thig on-fine caiculator implements the Johnson and Etlinger (J&E) (Johneon and Ettinger, 1881) simplified model to evajuate the vapor intrusion pathway into
bulldings. This JAE model replicates the implementation that the US EPA Office of Salid Waste and Emergency Response {OSWER) used in developing its
drafl vapor intruston guidance. but inckides a number of enhancaments thal are facilitated by web implementation: lemperature dependsnce of Henry's Law
Constants and gaseous diffusivities, automatic sensitivity analysis of certain parameters, and others described on the backeround page,

‘The results you chtain from this OnSite impler ien of the Joh and Ettinger mode! may diffes from other varsions of the Johnson & Ettinger Model, In
addition 1o the OSWER implementation that was used for the dralt vapor intrusion guidance, EPA Office of Emergency Response and Remedialion (OERR)
dislibules a set of spraadshest implementations of the model. The differances among these implementations is described in detail on the resuits page. Beyond
these diffarences the en-ine version includes a simplified uncertainty analysis the other Implementations lack.

|__ Click For an Example |

Enter Site Name {optional): Adult resident
Enter sample concentration, unlts and media type C.0698 ' HEi Ground Water -
What is the depth of the soll gas samgle or ground walar table (for 7 meiers
ground water contamination)?(LT)
This value can changea by +/- 1 meters
Whal is your contaminant of concem (COC)? alpha-HCH (alpha-BHC)
What type of builging are you invesligating at your site? Slab-on-Grade
What type of soll s baneath the building? Leam
What is the average sollfground water terparalura? 55 Farenheit
Chwinicat Proputtivs
CAS Numbaer 310846
Molacular Welght (MW} 290,83 fg/mole}
Hanry's Law Constant at ground waler temperature (H) 0.00009886 [unitiess]
Fres-Alr Diffusion Coefficient (Da) 1.420e-2 [cmfs]
Diffusivity in Water {Dw} . 7.340e-6  [om2fs]
Uinit Risk Factor (URF} 1.808-3  [(ug/m3)1]
Referanca Concantration (RIC) 0. {mgim?3)
So#l Proparties
Total Porosity {n) 0,399 [unitiass]
Unsaturated Zone Moisture Content Low 0.0610 Best Estmate High 0.240 [unitless}
(Bw) 0.148
Capillary Zone Moistura Gontant at Air-Entry Pressure 0.332 [unitiass]
{Bw.cap)
Height of Capillary Zone {GZh) 0.375 [m}
Soil-gas Flow Rate Into the Building {Qsoii) 5.00 [Lorvin}
Building Properties
Air Exchange Rate {Eg) 0.260 fhr-1]
Building Mixing Height (HB} 244 m]
Building Foolpiint Area (FB) 1000 im2)
Subsurface Foundation Area {As) 106.0 im?)
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Bullding Crack Ratio (n) 000038 [unitless]
Building Foundation Stab Thickness {Lerack) 6.100 m}
Exposure Parameters
Exposure Duration for Carcinogens (EDc) 3C [years]
Exposure Frequency for Carcinogens (EFc) 350 [caysiyear]
Averaging Time for Carginegens (A7c) 10 |years)
Exposure Duratien for Non-Carcinegens (EDac) 30 {years)
Exposure Frequency for Non-Carcinogens (Efnc) 365 [days/year)
Averaging Time for Non-Carcinogens (ATac} 30 [years)
[ CALCULATERESULTS |
RESULTS
Unsaturaled Zone Etfective Diffusion Coefficient (Defr) 0001608  [em2is]
Unsaturated + Capillary Zone Effective Diffusion Coeffisient {DT 0001780  foma/s]
off)
A" Perameler 1.581e-4 Based on parameter analysigs: Advection ia
o the dominant mechanism acress foundation,
: 1218, Diffusion through seil is the overall rate-
e limiving process for the subsurface to
C” Peramater 0004918 ;1 goor-air pathvay,
Johnsen & Ettinger Atteniuation Factor (a) 1.5418-4
INDOOR AIR RESULTS FOR GROUND WATER  SAMPLE DATA
Low Predictiont st Estimate iHigh Prediction2
Indoor Alr 9.288e-7  [ugm3]7.813e-8  [ppbv{j1.06486  [ueime)8.8476-8  [ppbvi2.884e-8  (ug/m3}2.4356-7  [ppby]
Concentration
Cancer Risk 6.871e-10 7.867a-10 2.141e-9
Hazard Quotient 0. 0. 0.
1 "Low Pradiction” concentration produced with BEST ESTIMATE moisture content and DEEPEST depih to
contamination.
2"High Prediction” concentration produced with HIGHEST muisture content and SHALLOWEST depth to
contamination.
{TCLEARALL )
{ FORMAT REPQRT FOR PRINTER H
What do thess results moan?
r tfong
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Screening Level Implementation of the Johnhson and Einger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backward Caiculation full uncertainty analysis
Concentration

Background

Migration of volatife chemicals from the subsurface into overtying bulldings is called vapor intrusion (Vi) Volatile orgaaic chemicals in contaminated soils or
groundwater can emit vapors, which may migrate through subsusface soils and may enter the indeor air of overiying buildings. Building depressurization may
cayse these vapors to enter the heme through cracks in the foundalion. Dapressurization can be caused by a combination of wind effects and stack effects,
which are the result of heating withis the bullding and/er mechanical ventilation. in extrerna cases, the vapors may accumulate i dwellings to levels that may
posa neararm safaty hazards, such as explosion, Typically, however, vapar cencentrations are present at low Javels, 1o which long-temm exposure may pose
increased risk for chranic health effects.

‘This on-line calouiator implemants the Johnson and Ettinger (J&E) {dohnson and Ettingsr, 1991) simplified modet fo evaluate the vapor intrusion pathway into
buildings. This JAE modsf replicates the implementation that the US EPA Qffice of Solid Wasie and Emergency Response {OSWER) used in developing its
draft vapor intnision quidance, but includes a number of enhancements that are facilitated by web impliemertation: temparature dependence of Henry's Law
Conslants ang gaseous diffusivitios, autematic sensitivity analysis of cerfain paramaters, and others described gn the background page

The rasults you obiain from this OnSite implementation of the Johnson ard Eftinger modsl may differ from other versions of the Johnson & Ettinger Modsl. in
addition 1o the GSWER implementation that was used for the deaft vapor intrusion guidance, EPA Office of Emergency Respenes and Remediation (OERR)
distributes a set of spreadsheel implemaentations of the model. The differences among these implementations is described in detail on the resuits page. Beyond
{hesa differancas the on-line varsion includes a simplified uncertainty analysis the other implementations lack.

{__Click Foran Example |

Entar Site Name (optional): Adult resident
Enter sample concentration, units and media type 2726 poiL Ground Waler -
What Is the depth of the soll gas sampla or greund water table (for 7 meters
ground water contamination}?(LT)
This value can change by +/~ 1 meters
What s yeur coptaminant of concem (GOC)? gamma-HCH (Lindane)
What type of building are you investigaling at your site? Slab-on-Grade
Wnat type of scil i5 beneath the buitding? Loam
What is the average soil/ground water temperature? ' 56 Farenheit
Chemical Propertiss
CAS Number 58899
Molecular Weight {MW} 290.83 {ofmole)
Henry's Law Constant at ground wataer temperaiure (H) 0.00013057 funitless}
Free-Air Diffusion Coefficiont (Ba} 1.420e-2  [cm2/s)
Diffusivity in Water {Dw} 7.340e-6  [cmifs)
Uinit Risk Factor {URF}) - 3Me4 [{ug/m3)-1]
Referanca Concentration {RfC) 1.058-3 [mg/m?]
Soil Properties
Totet Porosity {n} 0399 [unitiess]
Unsaturatad Zone Moisture Cantent Low 0.0610 Bast Estimale High ©.240 funitiess}
(8w} 0.148
Capillary Zone Moisturs Content at Air-Entry Pressure 9,332 [unitiess]
(Bw,cap)
Height of Capillary Zone (CZn) 0.378 {m]
Soil-gas Flow Rate Into the Building (Qsoil) 5.00 {L/min]
Buliding Propertles
Air Exchange Rate (Ee} 0.250 {hr1]
Building Mixing Height {Hg) 2.44 im)
Buitding Foolprint Area {Fg) 100.0 {m2]
Subsurface Foundation Area (Ag) 106.0 {mz]
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Building Crack Retio {n} 0.00038  junitless]
Bullding Foundation Siab Thickness (Lerack) 0.100 [m]
Exposure Parameters
Exposure Duration for Carcinagens (EDc) 30 [years)
Exposure Frequency for Carcinogens {EFc) 350 [days/year]
Averaging Time for Gardnogens (ATs) 70 [years]
Exposure Duration for Non-Carcinogens {EDnc) 30 [yBars}
Exposure Frequency for Non-Carcinogens (EFnc) 365 {daysfyear]
Averaging Time for Non-Carcinogens {ATne) 30 fyaars)
[ CALCULATE RESULTS |
RESULTS
Unsaturated Zone Effective Diffusion Coefficient {Detr) 0001503 [cmeis]
Unsaturated + Capiliary Zone Effective Diftusion Coefiiclent (DT 0.001573  [cmifs]
8ff)
"A" Par; 1.4068-4 Bzsed on parameter analysis: BAdvection is
the dominant mechanism across foundation,
g 1376. Diffusion through goil is the overail rate-
g p o 0004018 i;l;égix_]gﬁt;;g;:af’?r the aubsurface to
Johnson & Ettinger Attenuatlon Factor (a) 1.3670-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
itow Prediction! est Estimate High Prediction?
Indaor Ajr 42486-8  Juom9y3.574e-6  [ppbvE4.856e5  [gim3f4.093e-8  [ppbv}1.170e-4  [ug/m3]9.842e-6  [ppby]
Concentration
Cancar Risk 6.477e-9 7.419¢-9 1.7840-8
Hazard Quolient 4.0468-5 4.634e.5 ’ 11144
1", ow Prediction" concentration producad with BEST ESTIMATE molsture content and DEEPEST depth to
contamination.
2 *High Pradiction” concentralion produced with HIGHEST mgisture content and SHALLOWEST depth to
contamination.
[ GLEARALL ]
{ FORMAT REPCRT FOR PRINTER i
Yéhat do these results mean?
Comments or sugnestions

Top*
Home | Glossary | Motation { Links | Refatences | Calcutaters

WCMS hip:iwwny.epa.gowAthansRilesm2medelipant-twofonsite/dnE _lite,_forward himl
Lasl updaled on Thursday, April 07, 2011

http://www.epa.gov/AthensR/learn2model/part-two/onsite/JnE _lite forwardhtml S72& 7 8/11/2011



EPA On-line Tools for Site Assessment Calculation | Ecosystems Research Division | US ... Page 1 of 2

SEPA LS e
Ecosystems Research Division

EPA On-line Tools for Site Assessment Calculation

48 of 67
Screening Level implementation of the Johnson and Ettinger Vapor intrusion Model
with two variable/luncertain parametars {(source depth, moisture content)

Forward Calculation of Indoor Air Backward Calculation full uncenainty analysls
Concentration

Background

Migration of volatita chamicais from the subsurfacs Into overlying buildings is ealled vapar intrusion (V1), Volatile organic chemicals in cantaminated seils or
groundwater ¢an emit vapors, which may migrate threugh subsurface seils and may anter the indoor air of averlying buildings. Bullding depressurization may
cause these vapors to enter the home through ¢racks in the foundation. Depressurzation can be caused by a combination of wind effects and stack effects,
which are the result of heating within the building andfor mechanical ventilation. In exireme cases, the vapors mey accumulate in dwellings to levels that may
pose near-lerm safely hazards, such as explesion. Typically, however, vapor concsnirations are present at fow levels, to which long-term exposure may pose
increased risk for chronic heath effects, .

This on-line calcwiator implements the Johnsen and Eftinger (J&E) {Johnsen and Ettingar, 1991) simplified model 1o evaiuate the vaper intrusien pathway into
buildings. This J&E modei replicates the implementation that the US EPA Office of Solid Waste and Emergency Respeonse {OSWER) usad in developing its
draft vapor ntruslon guidascs, but includes a number of enhancaments thel are facllitated by web implementation; temperature dependence of Henry's Law
Genstanfs and gasecus diffusivities, automatic sensilivity analysis of certain parameters, and others desaribed gn_{hs backgravynd page.

Tha restults you obtaln from this OnSite implamentation of the Johnson and Ettinger model may diffar from ether varslons of the Johnson & Ettinger Model. In
addition to the OSWER Implementation that was used for the draft vapor intrusion guidance, ERPA Office of Emergensy Response and Ramediation (OERR}
distributes a set of spreadsheet implementaticns of the modet, The differances among these implementations is described in dstail on the results page, Beyond
these differences the on-line varsion includes a simplified uncertainty analysls the other implementations lack.

{_ Click Foran Example

Enter Site Name (optionai): Adult Resident
Enter semple concentration, units and media type 0.29 vl Ground Water -
What is the depth of the soft gas sample or ground water table {for 7 meters
ground water contamination}7{L.T}
This value can change by +- 1 metars
Whal is your conlaminant of concem (COC)? alpha-HCH {alpha-BHC)
What type of buiiding are you investigating at your site? Siab-on-Grade -
What type of soif is beneath the building? Loam
What is the ayerage scillpround water lemperature? 55 Farenheit
Chemical Properties
CAS Number 319845
Molecuiar Weight (MW} 290.83 [g/msle]
Henry's Law Constant at ground water tamperatura (H) (.00009886 [unitiess]
Free-Alr Diffusion Coefficient {{ta) 1.4208-2  [cmi/s)
Diffusivity in Water {Dw) 7.340e.6  [cmi/s]
Uit Risk Facter (URF) i.80e-3 {{pefm¥)1}
Reference Concenltration (RFC) 9. tmgim3}
Soll Propertles
Total Porosity (n} 0.39¢ [unitless]
Unsaturated Zone Moisture Content Low 0.061¢ Best Estlmate High 0.240 {funitless)
(Ow) 0.148
Capiliary Zone Moisture Conlent at Ali-Entry Pressure 0332 |unitless]
{Bw.cap)
Height of Capillary Zene {CZh}) 0.375 Im}
Soll-gas Flow Rate Into the Building {Qsoil) 500 {Lfmin)
Building Properties
Alr Exchange Rate {Es) 0.250 thr1)
Buitding Mixing Height (He) 2.4 im]
Buitding Foolprint Area (Fa) 100.0 {m2}
Subsurface Foundation Area {AB) 106.0 {m2}
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Building Crack Ratio {n) 0.00038  [unitless]
Buiiding Foundation Stab Thickness {L.erack) 0,100 [m}
Exposure Paramotors
Expasure Duratien for Carcinogens (EDc} 30 [years)
Exposure Fraguency for Carcinogens (EFc) 340 [days/year}
Averaging Time for Cascinogens (ATc) 10 [years]
Exposure Duration for Non-Carcinogens {(EDnc) 30 [years)
Exposure Fraquency for Non-Carcinegens {(EFnc) 365 [dayshyear}
Avaraging ¥imae for Nea-Carcinogens (ATnc} 30 [years]
[ CALCULATERESULTS '}
RESULTS
Unsaturated Zone Effective Diffusion Coetficient {Det) 0001699  [cm2/s]
Unsaturated + Capillary Zone Effective Diffusion Coefficient (D7 0.001780  [om?fs]
off}
“A" Parameter 1.591e-4 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
"B Paramater 1218, Diffusion through soil is the overall rate-
" Dgramal 0004918 Ziligri]g;i;gigr;:zsia:?r the subsurface to
Johnson & Ettinger Attenuation Factor (o) 1.54184
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
| ow Pradictiont Best Estimats ) High Prediction2
indogr Air 3.85%6-8  [ug/im333.2466-7  ppbvi[4.419e-6  [pg/m3)3.717e.7  [ophvi1.203e-5  [Lg/m3]t.0t2e-6  [ppbv]
Concentration
Cancer Risk 2.8556-9 3.268e-9 8.8968-9
Hazard Quotient 0. Q. [
1 “Low Prediclion” concentration produced with BEST ESTIMATE moisture content and PEEPEST dupth to
comamination.
2 "High Prediclion” concentration produced with HIGHEST moisture content and SHALLOWEST depth 1o

contarnination,

{TCLEARALL |
{ FORMAT REPORT FOR PRINTER i
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/funcertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Bacikoward Galculation full upeerlainty apalysis
Concentration

Background

Migration of volatile chemicals from the subsurface into overlying buildings Is called vapor intrusion {V1}. Volalile organic chemicals in sentaminated soils or
groundwater can emit vapors, which may migrale through subsurface soils and may enter the indoor air of ovarlying buildings. Building depressurization may
cause thase vapors fo enter the home through cracks in the foundation, Depressurization can be caused by a combination of wind effects and stack effects,
which are the result of healing wilhin the building and/or mechanical ventilation, in extrema cases, the vapors may accumulate In dwellings to fevels thet may
pose near-lamn safety hazards, such as explosien, Typically, however, vapor concantrations are present at low levels, to which long-term exposure may pose
increased risk for chironic heaith effects.

This an-line calculator iplements tha Johnson end Eltinger (J&E) (Johnson and Ettinger, 1991) simplified model 1o evaluate the vapor Intrusion pathway into
buildings. This J&E modsl replicates the Implementation that the US EPA Cffice of Solid Wasta and Emergancy Respense (OSWER) used in devsloping its
draft vapor intrusion guidanca, but incidas a number of enhancements that are facilitated by wab impiementation: temperaiure dependence of Henry's Law
Conslanis and gaseous diffusivities, autamallc sensitivity analysis of certain parameters, and others described en the backoround pege.

The results you eblain from this OnSite implementation of the Johnson and Elinger model may differ from other versions of the Johnsen & Ettinger Modei. In
addition to the OSWER jmplementation that was used for tha draft vapoer intrusion guidance, EPA Office of Emergency Response and Remediation (OERR)
distribules a set of spreadsheel implementations of the modal, The differences among thase implementations is descrived in detak on the rasults page. Bayond
these differences the on-line version includes a simplified uncentainty analysis the sther implemantations lack.

| Cick Foran Exampie 1}

Enter Site Name (optional}: Aduit Resident
Enter sample concentration, unlts and media type 57.29 Wt - Ground Water
What is the depth of the scil gas sampie or ground water table (for 7 meters
ground water cantamination)?(L T}
This value can changea by +- 1 melers -
What Is your contaminani of concem (COC)? Tetrachlorcethylens
What type of building are you investigating at your site? Slzb-on-Grade
What type of soil is beneath ihe building? Loam
What is the averaga.seiliqround water temperature? 85 Farenhsit
Chemical Properties
CAS Number 127184
Molecular Walght {MW) 165.83 [g/mole]
Henry's Law Constant at ground waler temparature [H) (3634997 [unitless]
Free-Alr Diffusion Coefficient (Da} 7.2000-2  [om2/s]
Ditfusivity in Water {Dw) 8.200e-6  [sm2fE)
Uinit Risk Fastor (URF) 3.00e-6 {{pg/m3)-1]
Reference Concentration (RfC) Q. [rg/m3]
Soil Praperties
Total Porosity (n} 0.399 funitless}
Unsaturated Zone Maisture Content Low 0.0610 Best Estimate High 0.240 [unitless)
{Bw) 0.148
Capillary Zone Moisture Content at Air-Entry Pressure 0.332 [unitless;
{8wi,cap)
Height of Capiliary Zone {CZn) 0.3756 fm]
Soll-gas Flow Rale Inte the Bullding (Qseil} 5.00 fL/minj
Bullding Properties
Alr Exchanpe Rale (Eg) 0.250 fhr-1)
Building Mixing Height (H8} 2.44 [m]
Building Footprint Area {Fs} 100.0 [m2}
Subsurfage Foundalion Area {Aa) 105.0 [m?)
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Building Crack Rallo {n) 0.00038  [unitleas]
Building Feundation Slad Thickness {Ecrack) 0.100 {m]
Exposure Parameters
Exposure Duration for Carcinogens (EDc) 30 [years]
Exposure Frequency for Carcinogens (EFc) 350 [days/year]
Averaging Time for Carcinogens (ATc} 70 {years]
Exposure Duration for Non-Carcinogens (EDnc} 30 [years]
Exposure Fraguency for Non-Carcinogens (EFac) 365 [days/year]
Averaging Time for Non-Carcinagens {ATne) 30 [years}
i CALCULATE RESULTS i
RESULTS
Unsaturated Zone Effactive Difusion Coefficiant (Dest} 0.004532  fom?/s]
Unsaturated + Caplllary Zone Effective Diffusion Ceeffliclent (DT 00008963 {ema/s]
&)
"A" Parameler 8.010e-5 Based on parameter analysis: Advection is
the dominant mechanism across foundation.
B Parameter 458.5 Diffusion through soil is the overall rate-
“C Paameter 0.004918 i:.}rg;zir_:giirg:;:a)ffr the subsurface to
Johnson & Ettinger Attenuation Factar (a) 7.8820-5
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
I ow Pradictiont Best Estimate High Prediction2
Indoor Air 0.9859 [1aim3) 6. 1468 [ppb| 1.777 [Hg/m3)0.2622 [ppbv}[2833 {ug/m3§0.3000 [ppbv]
Concentration
Cancar Risk 1.228e-6 2.191e-6 2.507e-6
Hazard Quotient 0. 0. 0.
1 "Low Pradiclion" concentration produced with HIGHEST moisture content and DEEPEST depth to
contamination,
2 "High Prediclion” concentration produced wity LOWEST maisture content and SHALLOWEST depth to
contamination,
CLEAR ALL !
| FORMAT REPORT FOR PRINTER 1
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Screening Level implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of indoor Air Backward Calculation full uncerainty analysls
Concentration

Background
Migration of volatile chamicals from the subsurface into avedying buitdings is called vapor intrusion (V). Volatile organic chemicais in contaminated soils or

groundwater can emil vapors, which may migrate through subsurface soils and may enter the indoor air of overiying buildings. Building depressurization may
cause these vapors o enter the home through cracks In the foundation. Depressurization can be caused by & combination of wind affecis and stack effects,
which are the result of heating within the building and/or mechanical ventilation. in extreme cases, the vapors may accurmulate in dwallings to levels that may
pose near-term safely hazards, such as explosion. Typically, however, vapor concentrations are presant at fow {evels, to which lang-term exposure may pose
increased risk for chrenic health effects.

This on-Ena calculator implements the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1991) simplified modsl 1o evaluate the vapor intrusion pathway into
buildings. This J&E model replicates the implemeniation that the US EPA Office of Solid Waste and Emergency Response (OSWER) used in developing its
draft vapor Infrusion guidance. but includes & number of enhancements thal are facilitated by web implementation: temperature dependence of Henry's Law
Constants and gaseous difusivities, automalic sensilivity analysis of certain parameters, and others describad on the background page,

The resulls you obtairt from this OnSite implementation of the Johnson and Etinger model may differ from other versions of the Johnson & Ettinger Model. in
sddition 10 the OSWER implementation that was used for the draft vapor intrusion guidance, EPA Offica of Emergency Responss and Remediation (OERR})
distributes a set of spreadsheet imptementations of the medel. The differences among these inyplementations is described in detail on the resulls page. Beyond
these differencas the on-line version includes a simplified uncertainty analysis the other implamentations lack,

‘ | Glick For an Example |
Enter Site Name (opticnal): Adult Resident

£nter sample conceniration, units and media type 0178 gL - Ground Water
What is the depth of the soil gas sample or ground water tabia (for 7 meters
ground water contamination)?{L7)
This valua can changé by +/- 1 meters
What is your contaminant of concem (COC)? Naphthalene
What type of building are you investipating at your sile? Slab-on-Grads
What type of soil is beneath the building? {cam
What is the gverage soll/ground water temperature? 55 Faranheit
Chemlcal Proparties
CAS Number 91203
Motecular Weight (MW) 128.18 [g/mole}
Henry's Law Consiant &l ground waler femperature {H) 0.00810628 funitiess]
Free-Alr Diffusien Coefficient {Da} £.800e-2 [cmdfs)
Diffuslvity in Water {Dw} 7.500e-8 [cm2ls)
Uniit Risk Factor {URF} 0. [(pgim3)-1}
Reference Concentration (RFC) 3.00e-3  img/m3)
Soit Proparties
Total Porosity (n} 0.389 {unitiess)
Unsaturatad Zone Moisture Content Low 0.0610 Best Estimate High 0.240 [unitless}
{Bw) 0.148
Capillary Zone Moislure Content at Air-Entry Pressure 0.332 [unilless}
{Bw,cap)
Height of Capillasy Zone (CZn} 0.375 [m}
Soli-pas Flow Rate ito the Building (Qsoil} 600 [Limin]
Building Properties
Air Exchange Rate (EB) 0.250 thr1]
Buiiding Mixing Helght {Hz} 2.44 [m]
Buitding Fostprint Area {FB) 100.0 {m2)
Subsurface Foundation Area (AB) 108.0 {m2}
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Bullding Crack Ratio (n}

0.00038  [uniless)

Bullding Foundation Stab Thickness (Lcrack} 0.100 [
Exposurs Parametors
Exposure Duration for Carcinogens {EDc} 30 fyaars]
Exposure Frequency for Carcinogens (EFe) 350 {days{yaar}
Avaraging Time for Carcinogens {ATe} 70 [years)
Exposure Duration for Nen-Carcinogens {EDne) 30 {years]
Exposura Fraquency for Non-Carcinegens (EFnc) 368 [daysiyear]
Averaging Time for Non-Carcinogens (ATnc} 30 [years]
| CALCULATE RESULTS |
RESULTS
Unsaturated Zone Effective Diffusion Coefficignt (Detr) 0003724  [om3/s)
{nsaturated + Capillary Zone Effective Diffusion Coetficlant (D7 0.001883  [omi/s}
off)
“A* Paramealter 1.683e-4 Baged on parameter anzlysis: RAdvection is
the dominant mechanism across foundation.
"B" Parameter 865.6 Diffusion through soil is the overall rate-
i ta 0.004218 ig;;zggisrgzi::a?r the subsurface to
Johnson & Eftinger Att tlon of (Q) 1.627e-4
INDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
iLow Prediction! Beyl Estimate High Prediction
Induwr Air 8.135e-5  [ughmd)1.563e-5  [(ppbv)]230084  ugimdf4.400e-5  [pply)|3. 37764 (uomd)O.44Te-s  [ppby
Concantration
Cancer Risk 0. 0. Q.
Hazard Quotient 2712e-5 7.605e-5 1.126ec-4
1" ow Prediction” concentration produced with HIGHEST molsture content and DEEPEST depth l¢
contamination.
2 "High Prediction” concentration produced with LOWEST moisture content and SHALLOWEST depth to
contamination.
{ TCLEARALL |
f FORMAT REPORT FOR PRINTER |

What do these results mean?

Comments or suggestions
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (scurce depth, moisture content)

Forward Calculation of Indoor Air Gakuard Galoutation {ull uncerainty apalysis
Concentration

Background

Migration of volatile chamicals from the subsurface inte overlyirg buildings is called vapor infrusion (V). Volalile organic chemicals in contaminated soils or
groundwater can emit vapers, which may migrate through subsurface soils and may enter the indeor air of overiying buildings. Building depressusization mey
cause these vapors to enter the home through cracks in the foundation. Depressurization can ba caused by a combination of wind effecis and stack effects,
which are the resuil of heating within the bullding andfor mechanical ventliation. In exireme cases, the vapors may accumulate in dwallings to levels that may
posa near-tamn safety hazards, such as axplosion. Typically, howaver, vapor concentrations are present at low levals, to which fong-term exposura may pose

increasad risk far chronic health affects.

This on-line catculator implements the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1991) simplified model to evaluate the vapor intrusion pathway into
buildings. This J&E model replcates the implementation that the US EPA Office of Solid Waste and Emergency Response (O0SWER) used I developing its
draft vapor Intrusion guidance. but Inciudes a number of enhancaments that are facilitatad by web implementation: temperature depanderce of Henry's Law
Constants and gaseous diffusivilies, automatic sensitivity analysis of cartain parametars, and cthers described on ihe backeround page,

The resulta you ebtain from this OaSite implemantation of the Johnson and Ettinger modal may differ from ofher versions of the Johnson & Ettinger Model. in
addition to the GESWER Implementation that was used for the draft vapor Infrusion guidance, EPA Office of Emergency Response and Remediation (CERR)
distibutes a set of spreadsheat implementations of the medel. The differences among these implermentations is described in detail on the resulls page, Beyond
these differsncss the on-line versicn Iincludes a simplified unceniainty analysis the other implementations ack.

[___Click Foran Example _§
adult rasident - Phase fl

£nter Site Name (optional}:

Enter sample concantration, unils and media type 83.5 yg/l Ground Water
What is the depth of the soil gas sample or ground water table {for 7 melers
ground water contamination)?{L.1)
This vatue can changs by +/- i melers
What is your contaminant of concem {COC)? cis-1,2-Dichloroethylene
What type of building are you invesligaling at your site? Slab-on-Grade
What type of soll is beneath the building? Loam
What is the average soll/ground water temperature? 55 Farenheit
Chemical Properties
CAS Number 166892
Moleculer Welght (MW} 96,94 [g/mole]
Henry's Law Constant at ground water temperature (H) 009948721 [unitless]
Free-Air Diffusion Coefficlent (Da) 1.3608-2  [omfs)
Diffusivity in Water {Dw) 1.130e-5  [cm2/s]
it Risk Facter {URF) 0. {(Hgyma)-1]
Reference Concantration (RIC) 3.50e.2 Imgim3]
Soil Properties
Yolal Porssity (n) 0.39¢ [unitiess}
Unsaturated Zane Moisture Content Low Q0810 Best Eslimate High: 0.240 {unilless}
(Bw) 0.148
Capillary Zone Moisture Content at Alr-Entry Pressure 0.332 [unitiess)
{8w,cap}
Height of Capillary Zene {CZh) 0375 [}
Soll-gas Flow Rate Into the Building {Qsaif) 500 [Lmin]
Bullding Properties
Air Exchange Rate (EB) 0.250 thr-Y]
Bullding Mixing Helght (HB}) 2.44 ]
Building Footprint Area (Fa) 100.0 fm2]
Subsurface Foundaticn Area (AB) 106.0 [m2}
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Building Crack Ratio (n) 0,00038  junilless]
Building Foundatien Slab Thickness {Lerack} 0.100 [
Exposure Parameters
Expesure Duration for Carcinegens (EDc) 30 fyears]
Exposure Frequency for Carclnogens (EFc) 350 [daysiyear]
Averaging Time for Carcinogens {ATc) 10 [years}
Exposure Duration for Nen-Carcinogens {EDng) 30 [years)
Exposure Frequency for Non-Carcinogens {EFne} 365 {daysiyear)
Averaging Time for Nor-Carcinogens (ATnc) 30 [years)
[ CALCULATERESULTS )
RESULTS
Unsaturated Zone Efioct t {Datf} 0.004634  [cm2/s]
Unsaigratod + Capiilpry 2o thacliver DfLsicn Do st (DT 0.001080 [omfs)
off}
A" Paramater 9.743e.5 Based on parameter analysis: Advection is
o the dominant mechanism across foundation.
"B Parameter 446.4 Diffusion through soil is the overall rate-
. limiting process for the subsurface to
aler 0.004518 indoor-air pathway.
Johnson & Ettinger Attenuation Factor (a) 8.553e-5
NDCOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Prediction! Best Estimate High Pradiclion2
Indeor Air 0.4124 [ug/ma3} 0. 1041 [pphv}0.7936 [py/m3y0.2003 [pphv]j 0.9331 [Hg/m3j 02355 [ppby
Concentration
Cancer Risk 0. 0. Q.
Hazard Quolient 0.0%178 0.02267 0.,02666
1 “Low Prediction” concentration produced with HIGHEST moisture cantent ang DEEPEST depth to
contamination,
2 *High Prediction” concenlration produced with LOWEST moisiure content and SHALLOWEST depth to
contamination.
| CLEARALL
I FORMAT REPORT FOR PRINTER ]
What do these resulls mean?
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parametsrs (source depth, moisture content)

Forward Calculation of Indaor Air Euckwant Calefalion fiull uncertainly analvsis
Concentration )
Background

Migeatlon of volatite chemicals from fhe subsurface Into overlying buildings is called vapor intrusion (VI). Volatile organic chemicals in contaminated soils or
groundwater can emit vapors, which may migrate through subsurface soils and may enter the indeor air of overlying buildings. Building depressurization may
cause these vapors te anter the home through cracks in the foundation. Depressurization can be caused by a combiration of wind effects and stack effects,
which are the resuit of heating within the building and/or mechanical ventiiation. In extreme cases, the vapors may accumulate in dwellings to levels that may
pose near-term salaty hazards, such as axplosion. Typically, howaver, vapor concantrations are prosont at low lavels, to which long-tenm &xposure may pose
increasad risk for chronic health effects.

This on-iine calculator implaments the Johnson andg Ettinger (J&E) (Johnson and Eflinger, 1691} simplifiad model to evaluate the vapor intrusion pathway Into
bulldings. Tols J&E mode! raplicates the impiementation that the US EPA Office of Solid Waste and Emergency Response (QSWER) used in developing ils
drafi vapor intrusien guidanca, but includes a number of enhancements that are facilltatad by web implementation: temperature depandence of Henry's Law
Constants and gasaous diffuslvities, automatic sensitivity analysis of certain parameters, and others described an the background page,

The results you cbtain from thls OnSite implementation of the Johnson and Eltinger model may differ from other versions of the Johnson & Ettinger Modal, [n
addition 1o the OSWER Implementation Lhat was used for the draft vapor intrusion guidance, EPA Office of Emergency Response and Remadiation (OERR)
distiibutes a sal of spreadshest impiementations of the mode!. The differences among these implementations is described in detail on the resulls page. Beyond
these differences the an-ine version includes a simplified uncertainty analysls the cther Inyplemandations fack.

f  Click For an Example |

Enter Site Name {optional}: adult resident - Phasa il
Enler sample concentration, units and media type 377 ot g Ground Water -
What Is the depth of the soil gas sample or ground water fable (for 7 meters -
ground water contamination}?{L T}
This value can chenge by +/- 1 melers -
What is your contaminant of concem {COC)? Ethylbenzene s
What typs of building are you investigating at your site? Slab-on-Grade
What type of soil is beneath the buiiding? Loam
Whatis the average sollfground waler tomperature? 55 Fargnheit -
Chemilcat Propertles
CGAS Number 100414
Molecular Weight {MW) 106,17 [pimole]
Henry's Law Constant at ground water temperatura {H) 0.1613978 |[uhilless]
Free-Alr Diffusion Coefficient {Da) 7.5008-2  jom2/fs)
Diffusivity in Water {Dw} 7.800e-6 [cm2fs)
Unit Risk Factor {URF} 1.10e-6  [{pg/ms)1)
Referance Concantration {RfG} 1.00 fmg/m?)
Soil Preperties
Tetal Poresity (n) 0.399 [unitiess}
Unsaturated Zone Maisture Contant Low 0.0610 Best Estimate High 0.240 [unitess]
{Bw) 0,148
Capliary Zone Meisture Conterd a1 Air-Entry Pressure 0.332 {unitless]
{Bweap)
Height of Capiliary Zone (CZn) 0.375 [m]
Soil-gas Flow Rate into the Bullding (Qeeif} 5.00 [L/min]
Building Propertles.
Alr Exchange Rate (Eg) 0.250 fhr-13
Buiiding Mixing Height (Ha) 2.44 [m
Building Footprint Area (Fe} 160.0 [m2}
Subsurface Foundation Area [AB} 106.0 [m?)
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Bultding Crack Ratio {n} 000038 [umitlass)
Building Foundation Slab Thickness {Leraek) 0.100 [
Exposure Paramaters
Exposure Duration for Cercinagens (EDs) 30 [years]
Exposure Frequency for Carclnogens (EFc) 350 [daystyesr]
Averaging Time for Carginogens {ATc) 10 [years}
Exposure Duration for Non-Carcinogens (EDnc) 30 {years]
Exposure Frequancy for Non-Carcinogens {EFnt) 365 {days/year)
Averaging Time for Non-Carcinogens {ATne) 30 {yaars}
[ _CALCULATERESULTS |
RESULTS
siar: Goefficient (Detr) G.00472%  [cmiss)
+ Coafficlent (DT 0.0009855 [cme/s}
ot}
“A" Parameter 8.807a-5 Baged on parameter analysis: Advection is
the dominant mechanism across foundation,
“B" Parameter 438.2 piffusion through soil is the overall rate-
o limicing procesa for the subsuriace to
C” Parameter ©.004518 indoor-aiy pathway,
Johnson & Ettinger Attenyation Factor (a) 8.652e-5
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
1.ow Pradiction? Best Estimate IHigh Prediction2
tndoor Air 0002885 [pgim3)6.647e-4  [ppbvF0.005265  figim3)]0.001213  [ppbvj0.00B0T1  [Lg/m3]0.001399  [ppbv)
Concentration
Cancar Risk 1.3048-5 2.3808-9 274529
Hazard Quatient 2.885¢-6 5.2650-6 6.071e-6
1 "Low Prediction” concentration produced with HIGHEST moisture contenl and DERPEST depth fo
contaminagon.
2"High Prediction” concentration produced with LOWEST moisture centent and SHALLOWEST depth to
contamination.
1 CLEARALL
i FORMAT REPORT FOR PRINTER |
What ¢fo these resylts mean?
an uggest
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Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model
with two variable/uncertain parameters (source depth, moisture content)

Forward Calculation of Indoor Air Backveard Caloulation full uncertainty analysts
Concentration

Background

Migration of volatile chemicals from the subsuiface into overlying buildings is celled vapar intrusion (Vi) Volatile organic chemicals in contaminated solis or
groundwater can emit vapors, which may migrate through subsurface soits and may enter the indoor alr of overlying buiidings, Buiiding depressurization may
cause these vapors to enter the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effects,
which are the rasult of haating within the building and/or mechanical ventilation. In extreme cases, the vapors may accumulate in: dwelilngs o fevels that may
pose neartenm safely hazards, such as explosion. Typically, however, vapor concenlrations are present at faw levels, to which long-term axposure may pose

increased sisk fer chronic healh effects,

This en-line calculator implements the Johnsen and Etlinger (J&E) (Johnsen and Ettinger, 13%1) simplified modes 1o evaluate the vapor intrusion pathway into
puildings. This JAE model replicates the implementation that the LIS EPA Cfice of Solid Waste and Emergency Respense (OSWER) used in developing ils
draft vapor infrusion guidance, but includes & number of enhancements that are facililated by web implementation: temperature dependence of Henry's Law
Constants and gaseous diffusivities, automatic sensltivity analysis of certain parameters, and others described o the background pags,

The results you obtain fram this OnSile implemantation of the Johnson and Ettinger modal may differ from other varsions of the Johnson & Ettinger Madal. In
addition to the OSWER implemantation that was used for the draft vapor inlrusion guidance, EPA Cffice of Emargency Response and Remadiatien (OERR)
distribules a set of spraadsheet implementalions of the model. Tha differances ameng these implementations is dascribad in detait on the resuits page. Bayond
these differencas the on-line version includes a simplified uncertainty analysis the other implemantations fack.

[ Click Foran Example |

Enter $#te Name (optional): adult tesident - Phase ||
Enter sample concantration, units and medla type 7 Mgl Ground Water -
What is the depth of the scil gas sample or ground water table (for 7 meters
ground waler contamination)?(Ly)
This value can change by +- 1 meters
What is your contaminant of concam {COC)? Naphthalene
What type of building are you investigating at your site? Slab-on-Grade -
What type of scil is beneath the building? toam
Whal is the average solifground water temperature? 55 Farenheit
Ghemical Propertles
CAS Number 81203
Molecular Weight (MW) 128.18 fg/mate]
Henry's Law Censtant at ground waler temperature {H) 0.00810628 [unitlass)
Frea-Alr Diffusion Coefficent {Da} 5.900e-2  [cm2fs)
Diffusivity in Walter {Dw) 7.5008-6 [cm?/s]
Unit Risk Factor (URF) 0. l{pg/ima)-1j
Reference Concentration {RfC) 3.00e-3 fmg/m3]
Soil Properties
Total Porosity [n) 0.399 [unitiess)
Unsaturated Zone Moisture Content Low 0.0610 Best Estimate High 0.240 [unitless]
{Bw) 0.148
Capillary Zone Moisture Conlent at Air-Entry Prassure 0.332 [unitless]
(Hw,cep}
Height of Capiilary Zone {CZn) 0.375 [m]
Soll-gas Flow Rate into the Building {Qsoll) 5.00 [L/miing
Buliding Propaities
Air Exchange Rate {Ep} 0.250 [h3
Building Mixing Height (M) 2.44 [m)
Building Footprint Area (Fa) 100.0 {m?]
Subsurface Foundalion Area (As) 106.0 fma]
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Building Crack Rago (n} 000038  [unitiess]
Bullding Foundation Stab Thickness {Lcrack) 0.100 ™)
Exposure Parameters
Exposure Daration for Carelnogens {EDc) 30 yoars}
Exposure Frequency for Carcinogens (EFc) 350 [daysiysar}
Averaging Time for Carcinogens {ATc) 70 [years)
Exposure Duration for Non-Carcinogens {EDne} 30 [years}
Exposure Fraguency for Non-Carcinogens {EFne) 365 [daysfyear]
Averaging Time for Non-Carcinogens (ATnc) 30 {years)
{  CALCULATERESULTS |
RESULTS
Ungaiuratad, Zone Slfenlive Litugion Coslficiant (Det) 0.003724 [cm¥/s)
Unsaturated_+ Gapillary, 2ons Ellective il i 0.001883  [cmi/s)
eft]
“4" Parameter 1.583e-4 Based on parameter analysis: Advection ig
the dominant mechanism acrose foundation,
'B" Paramater 555.6 Diffugion through soil is the gverall rate-
¢ Parameter 0.004918 i;rdni;;ingigr;::;‘ia}ffr the gubsunface to
Johnsop & Ettinger Attenuation Factor () 1.6278-4
NDOOR AIR RESULTS FOR GROUND WATER SAMPLE DATA
Low Pradictiont Bast Estimate High Prediction?
Indoor Air 0.003254  [ugimayB.21ie-4  [ppbv)0.009234  [ug/m3§0.001762  fppbyji0.01351  £ugim3J0.002579  [ppby]
Concentration
Cancar Rlsk 0. 0. 0.
Hezard Quotiant 0.001085 0003078 0.004503
1 "Low Predicfion” concantration produced with HIGREST rojstura content and DEEPEST depth fo
contamination.
2"High Prediction” concantration produced with LOWEST maisture conteat and SHALLOWEST depth to

contamination.

{ CLEARALL
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Topt
tore | Glogsary | Notation | Links i References | Calculators

wWoMS
tast updated on Thursday, Aprit 07, 2011

hitp://www.epa.gov/athens/leam2model/part-two/onsite/InE_lite forward.html

hitp:ifeww apa.gov/athens/leam2modslipan-tworonsile/InE_lite_forward. himi

£9499 91322011




EPA On-line Tools for Site Assessment Calculation | Ecosystems Research Division | US ... Page 1 of 2

Linded Sistes
w tm mnn-lalm:mw

Ecosystems Research Division

EPA On-line Tools for Site Assessment Calculation

48 of 67

Screening Level Implementation of the Johnson and Ettinger Vapor Intrusion Model :
with two variable/unceriain parameters (source depth, moisture content) -

Forward Calculation of Indoor Air Brackward Calgutation il uncertalnty analysis
Concentration

Background

Migration of volatile chemicals from the subsuiface inlo overlying buildings is called vapor intrusion (V1), Volatile organic chemicals in contaminated soils or
groundwater can emit vapors, which may migrate thraugh subsurface soils and may enter the indoor air of overlying buildings. Building depressurization may
cause these vapars o enter the home through cracks in the foundation. Depressurization can be caused by a combination of wind effects and stack effects,
which are the result of healing within the building and/ar mechanical ventilation. in extreme cases, the vapors may accumulate in dwelings to lovels that mey
pose near-term safety hazards, such as explosion. Typicelly, however, vapor concentrations are present at low levels, to which fong-temn exposure may pose

increased risk for chronic health effects.

This on-line calculator implements the Johnson and Ettinger (J&E) (Johnson and Ettinger, 1991} simplified model o evaluate the vapor intrusion pathway into
buildings. This J&E model repficates the implementation thal the US EPA Office of Solid Waste and Emergency Response (OSWER) used in davalaping its
draft vapor intrusion guidance, dut includes a number of enhancements that are facilitated by web implementation: temperature dependance of Hervy's Law
Constants and gaseous diffusivities, aulomatic sensitivity analysis of cerlain parameters, and others described on the backgreund page,

The resulls you obtain from this OnSite imp) tien of the Joh and Ellinger modef may differ from other varsions of the Johnson & Ettinger Model. in
addition to the QSWER implementation that was used for the draft vaper intrusion guidance, EPA Office of Emergency Response and Remediation (CERR)
distributes a set of spraadsheat implementations of the moded. The differences among thess implementations is described in detail on the resulls page. Beyond
thase differences the an-line version Includes a simplified uncertainty analysis the other implementations lack.

| Click For an Example |

Enter Site Name (optionat); aduit resident - Phasa |l
Entar sampie concendration, units and media type 161 ugiL . Ground Water
What is the depth of the s0il gas sarple or ground water table {for T meters
ground water contamination)?(Lt}
This vaiue can change by +/ 1 meters -
Whal is your contaminant of soncem (COC)? Tetrachleroethylene
What type of building are you investigating al your site? Slab-on-Grade
What type of soll is beneath the buiiding? Loam
What is the average soil‘ground water ternperalure?. 55 Farenheit
Chemical Properties
CAS Number 127184
Melecular Weight {MW) 165.83 [gimole]
Henry's Law Constant al ground water temperature {H) 0.3934997 (unitless]
Free-Ajr Diffuston Coefficient (Da) 7.200e-2  [cm2fs]
Diffusivity in Water (Dw) 8,2000-6  fem2fs)
Unit Risk Factor {URF} 3.00e-6  f(pg/mi)yy)
Reference Concentration (RFC) 0. imgim3]
Soil Properties
Tota$ Perosity (n} 0.399 [unitless]
Unsaturated Zona Moisture Content Low 0.0610 Best Eslimate Righ 0.240 {unitfess)
(Bw) 0.148 .
Capllary Zone Molsture Conlen! at Ai-Entry Pressure 0.332 {unitless]
{Bw,can}
Height of Capillary Zone {CZn) 0.378 im]
Seil-gas Flow Rate Into the Building (Qsoit) 5.00 [LAmin}
Building Properties
Air Exchange Rals (Eg) 0,250 [hr1]
Building Mixing Height {Hg) 2.44 im]
Buttding Footprinl Area {FB) 100.0 [m2)
Subsurface Foundation Area (AB) 106.0 [m?}

http://www.epa.gov/athens/learn2model/part-two/onsite/JnE_lite forward.htm! LosD 91312011
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