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LETTER OF TRANSMITTAL FOR VAPOR INTRUSION ANALYSIS FOR FUTURE MOTOR
TRANSPORT FACILITY AT SITE 27 EQUIPMENT PARADE DECK WITH ATTACHMENTS

MCRD PARRIS ISLAND SC
12/20/2007

NAVAL FACILITIES ENGINEERING COMMAND SOUTHEAST



Ms. Meredith Amick 

DEPARTMENT OF THE NAVY 
NAVAL FACILITIES ENGINEEHlNG.COMMAND SOUTHEAST 

JACKSONVILLE. FL 32212,0030 

Sc>uth Carolina Department of Health and Environmental Control 
. Bureau ()fLand and Waste Management 
Corrective Action Engineering Section 
2600 Bull Street . 
Columbia, SC 29201 

Subj: VAPOR INTRUSION ANALYSIS 

Dear Ms. Amick: 

OPC6 
December 20, 2007 . 

Enclosed is the vapor intrusion analysis that was performed for the future Motor Transport (Motor 
T) f$lcilityatInstal1ation Restoration (IR) Site 27 at Marine Corps Recruit Depot (MCRD), Parris 
Island, Sc. 

Based on modeling results, installation of a vapor barrier provides a margin of safety for facility 
occupants that will accommodate any foreseeable changesirtground water concentrations. As such, 
a vapor battier will be installed during construction of the facility.· Adescription of the vapor 
barrier will be included in a design drawing·and provided for public record \Ipon completion of the 
facilitydesign. Based on the current schedule, the designwill be complete in approximately three 
months. Further, other buildings will also be evaluated for vapor intrusion as part of the on-going 
Rem~dial Investigation as appropriate. ., 

We look forward to discussing our findings. Should you have any questions regarding this 
submittal, please contact Charles Cook, PE, at (904) 542-6409 or e-mail charles.cook2@navy.miL 

Enclosure: 
(I) Vapor Intrusion Analysis 

Copy to: 

Sincerely, 

KATHRYN A. STEWART, P.E. 
Restoration Section Head 

. South Central Integrated Product Team· 

MCRD Parris Island (Tim Harrington, Heber Pitman) 
Tetra Tech (MarkSladic) 
E P A( Li la Llamas, Mac McRae) 
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SITE 27 SOIL BORINGS 

,NAVFAC provides the foll?wing discussion/interpretation items for this site: 

.' . . 

1) determination if data indicates radial movement of water away from an off site source: 

'Survey data an<;j one recent round of water levels do indicate a radial movement of groundwater, 
broadly described as being in directions perpendicular to an arc north-through-northwesHhrough" 
west of MW-6. Mostef the proposed soil borings are in this area of radial outward groundwater 
flow. The source of groundwater contaminatibn does appear to be just off~site of the proposed 
Motor-T development area, but still within MCRD. . 

2) Does the data indicate vehicle drop off in concentration due to ground water moving faster at 
the surface and diffusion downward thru lenses of connected ground water, or does the data' 
indicate immediate surface release that could be spread by borings: . 

The groundwater data appears to indicate that a release to shallow unsaturated soils or directly 
into shallow groundwater (or vadose soils) has migrated into the unconsolidated formation 
groundwater. Additional characterization is required prior to being able to support a conceptual 
model that includes more specific transport mechanisms. ' . 

. . . ' 

·3) Ifthe contamination is spread from borings, does this matter in the future approach to the site. 
Is a removal action apotential in this area. (would additional sampling or discrete split spoon 
sampling confirm,no potential for removalaction?: 

Current data does not support significant likelihood of a removal action in the vicinity of th:e 
proposed geotechnical borings. A source removal action is likely, butthis is not in the proposed 
geotechnical borings area. As there is already evidence of contaminant vertical migration, the 

,) incremental impact from employment of careful drilling practices used for geotechnical borings 
should not be significant. 

) 

" 
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Chemical 

, Benzene 
Chlorobenzene 
alpha-BHC 
gamma-BHC 

Notes: 

VAPOR INTRUSION MODELING RESUt TS 
SITE 27 -PARADE DECK 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

. Residential(2) 
Maximum 
Detected Hazard Cancer 

Concentration(1) Index Risk 
(ug/L) 

230 0.4 4E-05 
2500 2 NA 

.. 470 NA 4E~05 

540 0.07 1E-05 
Total 2 1E-04 

Ihdustrial(3) 
. 

Hazard Cancer 
Index Risk 

0.04 3E-06 
0.2 NA 
NA 3E-06 

0.006 ·8E~07 

0.2 7E-06 

1 - Ma~imum detected concentration in all the monitoring wells located any where on site . 
. 2 - Residential risks were calculated using the model default values for on-slab construction and 

the following assumptions: 
. On-slab constrlJction - 6 inches. 

Depth to groundwater - 5 ft. 
Soil type - Loamy Sand (LS) 
Average groundwater temperature - 20 C. 

3 - Industrial risks were calculated using the following assumptions: 
Building dimensions - 70 1t x 270 ft x 10ft. 
Air exchange rate - 0.83 per hour (ASTM, 2005). 
On-slab construction - 6 inches. 
Depth to groundwater - 5 ft. 
Soil type - Loamy Sand (LS) 
Average groundwater temperature -20 C. 
Exposure frequency - 250 days/yr. 
Exposure duration - 25 years. 
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Residential - Benzene 

GW-SCREEN 

MORE I '" . 

,." M~RE-l 

DATA ENTRY SHEET 

CAlCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X" in "YES" box) 

YES C~_· -==~....I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater conc. b~low) 

ENTER 

: Chemical 
CAS No. 

(numbers only, 
.nodashes) 

YES C -x:=:J 
ENTER 

Initial 
groundwater 

conc., 
Gw 

(~g/l) Chemical 

71432 2.3DE+D2 Benzene' . I 
ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth .' soil/ 

of enclosed below grade SCS groundwater 
space floor, to water table, soil type temperature, 

IF lWT directly above Ts 

(cm) (cm) water table. (0C) 

[ . 15 . 150' lS 20' 

ENTER ENTER 
Vadose zone User-defined ENTER ENTER 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calcuillte) 

OsOIl 

(Urn) 

ENTER 
SGS vandose zone Vadose zone Vadose zone Vadose zone 

soil type soil vapor SCS soil dry soil total 
(used to estimate OR permeability, soil type bulk density, poro.sity, . 

soil vapor k, l Lookup Soil Pb
V nV 

permeability) (em2
) 

Parameters 
(g/cm') (unitless) 

lS J .1 lS 1 1.62 I 0'.39 I 

I~M~BE:r '. . .' ENTER . ENTER. ENTER. . ENTER 
., .,' C,,:.: ':. .: .:' ,,' "TargeF . "C ". targel.haz.af(j .... ·Averaging :":-l(veraging' , 

ENTER ENTER 

Ciisk for quotientfcii time 'for' time(or Exposure' Exposure 
carcinogens, noncarcinogens, carcinoge~s, noncarcinogens: duration, frequency, 

_i...' TR rHQ ATc ' AT"c ED EF 
,(unitless) (uoitle$s)'"., (yrs<):.. :(cy:r'sy":-: , " '('\irs)" (daystYI)' 

-\ ~ 

1:UE:06 1 .70' 1 • 30 J 3D T 350' l 
\ .... ~" ,-',:": ~, " 

Used to ealculaterisk-based', 
groundwater coricenffatidn. 

;,.,-",-

., ~" '? 

.Page l b!.4 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

'9w
v 

Ccm3/cm3
) 

0'.0'76 I 
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MORE 

I '" 

DATA ENTfW SHEET 

CAlCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater conc. b~low) 

YES X I 
ENTER ENTER 

Initial 
: Chemical groundwater 

CAS No. conc., 
(humbers only, Cw 

no dashes) (~g/L) Chemical 

71432 2.30E+02 Benzene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth .' soill 

afenclosed below grade SCS groundwater 

.--~-~----.-----

ENTER 
Averagevapor 

flow rate into bldg. 
space floor, to water table, soil type temperature, (Leave blank to calcuillte) 

. MORE 
",. 

LF 

(cm) 

15 . 

ENTER 
Vadose zone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeabilitv) 

LS 

l~M~BE"J . ENTER 

.• - -". .. ';":';""TargeF' . 

Ciiskfor 
carcinogens, 
-~. TR 

, (unitless) 

I 

LWT directly above 

(cm) water table. 

150 LS 

ENTER 
User-defined 
vandose zone 

soil vapor 
OR permeability, 

k, 

(em2
) 

I 

ENTER ENTER 
rargelhaz.ar(j'Averaging 

quotieht feii time 'for' 
noncarcinogens, 

rHQ 
(uoitless), .. 

1 

carcinoge~s, 

ATc 
(yrs) • 

.70 

Used to ealculateJisk-based' 
raundwater concentiatidn.' 

Ts 
(0G) 

20 

ENTER 
Vadose zone 

ses 
soil type 

[ Lookup Soil 
Parameters 

LS 

ENTER 
;":-l(veiaging .. ' 

1 

timeoTor 
noncarcinogens; 

>,',,~;~r;p,: , 
, 30 

I 

ENTER 
Vadose zone 

soil dry 
bulk density, 

Pb
V 

(g/cm') 

1.62 

ENTER 

Exposure' 
duration, 

ED 
'(krs) •• ,; 

I 

OsOIl 

(Um) 

ENTER 
Vadose zone 

soil total 
poro.sity, . 

nV 

(unitless) 

0.39 

ENTER 

Exposure 
frequency, 

EF 
(daysl)ii')'·; 

ENTER 
Vadose zone 

soil water-fiUed 
porosity, 

'9w
V 

Ccm3/cm3
) 

I 0.076 I 
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Diffusivity 
in air, 

Da 
(cm2/s) 

Diffusivity 
in water, 

Dw 
(cm2!s) 

Henry's 
law censtant 
at reference 
temperature, 

H 

(atm-m3/mel) 

CHEMICAL PROPERTIES SHEET 

Hf3nry's'-' - "Ehm.Eirpy ef Organic Pure 
law cer]stCj.n1ya,perizatien at . NQrmaL,_ .... ," _.. _. ___ 'carben'_ .. ,co.mp,enent 

reference' -th-ener-mal bel-Hng' - -6titical "'partition (water 
terripe.ratU.rE3, . boitii1gpoifl(- pOint, -. feinperaturEC . coefficient, ~'so[U:6nity, 

• r" \'" '. '"' -I' _':." i": 

1:1'\ ,<fiHv,b 'J;s, " T c ., Kat • S 
(Ocr .. ,' _ (ca:1/rQQI) ,(OK) (,I<) tcr'rhg) '(l11g111 

,> :;~. :,:~: -' 

Unit 
risk 

factor, 
UHF· 

(l1g/m3r1 

Reference 
cone., 

Rfe 
(mg/m3

) 

B.BOE-02 .1. 9BOE-06 5.54~~{)3 .,+ 25 _ . - 1 7,342 1 353.24 1 5.62.16 5.B9E+01 1 ;79E+03 7.BE-06 I' 3.0E-02 U] 

ENO:J-' 

~;' 

"}.;:i~ '~,: .. 

. :~ ::.' 

L _ 

Residential - Benzene _ . Page 2 ef4 12/10/2007 

,----~ 

Diffusivity 
in air, 

Da 
(cm2/s) 

Diffusivity 
in water, 

Dw 
(cm2/s) 

8.80E-02 ,I. 9BOE-06 

END 1 '. 

Residential - Benzene 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m3/mol) 

CHEMICAL PROPERTIES SHEET 

Hf3nry's-: "Ehm.Eirpy of 
law cOr]stCj.n1ya,porization at . 

reference' - -th-enor-mal 
terripe.ratU.rE3, \ boitii1gpoir1(-

1:1'\-' ,·fiH~.b 
(oCr .• , (ca:lYrQQI) 

Organic Pure 
NQrm.aL___ _. ___ .carbon, .... ,co.mp.onent 
bbHing- . '-6ritical"p1:trtiti'On (water 
pOint, -. feinperaturEC - coefficient, - ~'so[U:6nity, 

. 'Xa ',' T~. Koc • S 
(OK) , (~I<) tcr'rhg) '(mg/L) 

Unit 
risk 

factor, 
UHF' 

(l1g/m3r1 

Reference 
cone., 
Rfe 

(mg/m3
) 

25 - -f 7,342 1 353.241 5,62.16 5.89E+01 1 1 ;79E+03 7.SE-06 I' 3.0E-02 
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INTERMEDIATEGALGULATIONS SHEET 

Vadose Vadose zone Vadose zone Vadose zone Vadose zone . Total Air-filled Water-fined Floor-
Source- zone soil effective soil soil . soil Thickness of porosity in porosity in porosity in - wall . 
building air-filled total fluid intrinsic relative air effective vapor capillary . capillary capirlary capillary seam 

separation, porosity, saturation, permeabiJity, permeability; permeability, zone, zone, zone, zone, perimeter, 
. v 

LT ea . Ste c ki . krg kv Lez nez ea.ez ew,ez Xcrack 
(Cill) (cm%m3

) (cm3/cm3
) . (cm2) (cm2) (cm2) (cm) (cm3/cm3

) (cm3/cm3
) (cm%m3

) (cm) 

135· 0.314 I .. 0.079 r~65E-081 0.957 ] 1.5SE-OS· 18:75 1 I 0.39 0.OS7 0.303 4,006--:=:1 

Bldg. 
. ventilation 
. rate, 

Obuilding 
(cm3/s) 

Area of 
enclosed 

space 
beJow 
grade, 

As 
(cm2

) 

Capillary 
Crack- Crack Enthalpy of Henry's law Henry's law Vapor. Vadose zone zone 
to-total depth vaporization at constant at constant at. viscosity at effective e·ffective 
area below ave. groundwater ave. groundwater ave. grouridwater ave. soil diffusion diffUSion 
ratio, grade," temperature, temperature, temperature, temperature, coefficient, coefficient, 

11 loraek LlHv.TS HI'S H'TS IiTS D
eff

v D
eff

ez ' 
(unitless) (cm)' _ (cal/mol) (atmcm3/molj (unitless) (g/~m-s) (cm2/sL ____ Jcm21s) 

Total 
overall 

effective 
diffusion 

coefficient, 
. Deif

T 

(cm2/s) 

I 1.69E+04 1.00:E+06 4.00E"04 15 S,019 4.39E-03 1 ;S3E-01 1.7SE-04 / I 1.22E-021.79E-04 I. 1.18E-03 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source 
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. 

length, length, eone., radius,into bldg., coeffiCient, crack,' number, coefficient, conc., 
<, " , crack _ ' f 

. Ld'o' :"':'~' Lp CsoLiree fcrack OS;;iI ,DAcrack exp(Pe) a CbUilding 
(cmT"~" (em) (~glm3) (cm) .. (cm%) n' (cm2/s) (cm2) (unitless) (unitless) ()lg/m3) 

Unit 
risk 

factor, 

UHF 
()lg/m3r1

. 

Reference 
COne., 
RfC. 

(mg/m3) 

135. 15" '\ 4.20E+04 0.10 1.56E+01 .\ 1.22E-02. \ 4 .. 00E+02 . \ 7.44E+13 3.32E-04 1.39E+01 7.SE·OB 3:0E-02 

, ;,:; ,,<.:.,,: ~ • " 

',-'. ''. 

.~ ~~. ~ -.' 

. ~ :" -
,,-

.,,;,: ;-.~ - , , 
"i._,J -: .\ <, 
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I 

Source-
building 

separation, 

LT 

(cm) 

135· 

Bldg. 
. ventilation 
. rate, 

Obuilding 
(cm3/s) 

1.69.E+04 

Diffusion 
path 

length, 

. Ld 

(cmr 

135. 

Vadose 
zone soil 
air-filled 
porosity, 

e/ 
(cm%m3

) . 

0.314 

Area of 
enclosed 

space 
beJow 
grade, 

As 
(cm2) 

1.00:E+06 

Convection 
path 

length, 

15' 
1 

'\ 

Residential - Benzene 

Vadose zone 
effective 
total fluid 

saturation, 

Ste 
(cm3/cm3

) 

.0.079 

Crack-
to-total 
area 
ratio, 

11 
(unitless) 

4.00E"04 

Source 
vapor 
conc., 

Csource 

()lglm3
) 

4.20E+04 

Vadose zone Vadose zone 
soil soil 

intrinsic relative air 
permeabiJity, permeability; 

ki krg 
c. 

(cm2) (cm2) 

r.65E-OS I 0.957 

Crack Enthalpy of 
depth vaporization at 
below ave. groundwater 
grade, ,. temperature, 

loraek LlHv.TS 
(cm)' _ (cal/mol) 

15 S,019 

Average 
vapor 

Crack flow rate 
radius, into bldg., 

rcrack OS;;i1 
(cm) (cm%) . 

0.10 1.56E+01 

INTERMEDIATEGALGULATIONS SHEET 

Vadose zone Total Air-filled Water-fined Floor-
soil Thickness of porosity in porosity in porosity in wall' 

effective vapor capillary . capillary capirlary capillary seam 
permeability, zone, zone, zone, zone, perimeter, 

kv Lez nez ea.ez ew.ez Xcrack 
. (cm2) (cm) (cm3/cm3

) . (cm3/cm3
) (cm3/cm3

) (cm) 

1.5SE-OS· 1S.75 II 0.39 0.OS7 0.303 4,000 

Capillary Total 
Henry's law Henry's law Vapor. Vadose zone zone overall 
constant at constant at viscosity at effective e·ffeclive effective 

ave. groundwater ave. grouridwater ave. soil diffusion diffuSion diffusion 
temperature, temperature, temperature, coefficient, coefficient, coefficient, 

HI's H'TS IiTS Deff
v Deff 

ez . Deif
T 

(atmcm3/mol) (unitless) (g/cm-S) (cm2/s) (cm21s) (cm2/s) 

4.39E-03 1 ;S3E-01 1.7SE-04 / I 1.22E-02 1.79E-04 I 1.1BE-03 

Exponent of Infinite 
Crack equivalent source Infinite 

effective foundation indoor source Unit 
diffusion Area of Peclet attenuation bldg. risk Reference 

number, coe.fficient, conc., factor, COnc., 
. 

coeffiCient, crack, . 
Deraek 

'Aeraek exp(Pef
) a Gbuilding UHF RfC. 

(cm2/s) (cm2) (unitless) (unitless) ()lg/m3) ()lg/m3r1
. (mg/m3) 

\ 1.22E-02 4 .. 00E+02 \ 7.44E+13 3.32E-04 1.39E+01 7.SE-OB 3:0E-02 '\ 

, ... -"'"~ .. 
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, , 
RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk~based Pure Final 
exposure ,exposure indoor component indoor 

groundwater groundwater exposure water exposure 
conc., conc., groundwater solubility, groundwater 

carcinogen noncarcinogen conc., S conc., 
(l1gfL) (l1gfL) .' (119fL) (119fL) (j.lgfL) 

,,[ NAf NA NA 1 .79E+06 NA 

MESSAGE SUMMARY BELOW: 

END " , '~., 

<;',;:;", 
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INCREMENTAL RISK CALCULATIONS: 

" Incremental 
risk from 

vapor 
intrusion to 
indoor air, 

,~ carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinog.en 
(unitless) 

r==?C5E-05 4.5E-01 " 

,:.: 

" ,~' 

··,v.' 

':> 

'-

12f10f2007 
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END ·1 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk~based Pure Final 
exposure .exposure indoor component indoor 

groundwater groundwater exposure water exposure 
conc., conc., groundwater solubility, groundwater 

carcinogen noncarcinogen conc., S conc., 
(l1gfL) (l1gfL) .' (119fL) (119fL) (j.lgfL) 

NA NA NA 1.79E+06 NA 

MESSAGE SUMMARY BELOW: 

- ~i-, ;;". 
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INCREMENTAL RISK CALCULATIONS: 

" Incremental 
risk from 

vapor 
intrusion to 
indoor air, 

,~ carcinogen 
(unitless) 

4;5E-05 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinog.en 
(unitless) 

4.5E-01 
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Residential - Chlorobenzene 

GW-SCREEN 

MORE 
~, 

, MORE 

'" 

.. :i=~~~Er: 

DAT».;ENl7RY SI:IEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in 'YES" box) , 

YES 1 ~--~-, -I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES"box and initial groundwater 'cone. below) 

ENTER 

Chemical 
CAS No. 

(nuinbers only, 
no dashes) 

YES C':r==J 
ENTER 
Initial 

groundwater 
cone.! 
Cw 

(i'9/L) Chemical 

[ 108907 -=r--2.50E+03 ' ' Chlorobenzene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth 50111 

of enclosed below grade SCS groundwater 
space floor, to water table, soil type temperature, 

LF LWT directly above 'Ts 

(cm) (cm) water table (OC) 

[- 15, -r 150 [ - Ls--I 20 

',-

ENTER ENTER 
Vadose zone User-defined ENTER 

SCS vandose zone Vadose zone 
soil type soil vapor SCS 

(used to estimate OR permeability, soil type 

sciil vapor kv l Lookup"soil 

permeability) (cm') Parameters 

LS I I LS 

J 

1 

ENTER 

/7 

ENTER 
Average_ vapor 

flow rate into bldg. 
(Leave blank to calculate) 

Qsoi! 

(Um) 

[-

'-

ENTER 
Vadose zone Vadose zone 

soil dry sDiltotal, 
bulk density, porosity, 

Ph
V nV \ 

(g/em,,) - (unitless) 

1.62 1_ 0.39 __ I 

."".,!?N)];fl" '!'.",,":::, ,ENT"ER,,; .,_ ,;'_ "E;~r:IOF;I-o,~,,: c:c: ,"::;,'; ,E:~:rER. .. ,,, ::c".",. ", ;~,E;:J'Hp!l-:;!" "" .;:,,:_::E,Nl:I~JiL,,::, ~::'" 
,Target Targ'efhazard AVeraging. : Averaging' 

'risk for quotiEmtiortime for time for' ' Expos~re' ' Exposure 
cardnogens, noncarcinggens, carcin,ogens:; noncarcinogens, duration;' frequency, 

'·TR,._ TH,Q, ATc ,. ,ATN~, -.~8':'Oi' EF "c, 

(unitlesS) _(unitless) (yrs)" 'U/rs) ,0 '(Y.r.S):C~L- (days/yr);" 

~'r,1.0FO,6 -' ,_" ", 1",." 
'~"''',",' "','" ~" .. "t' 

.. !c·:UsedJo calculate ,!~~,based ~J 
_groundwater concentration. 

70" I, 30 
,:/! " 

Rag'e:i)bf 4: 

~,"J .,:"' L~ ;",,\'-

~ 30 ,-_1 3S0,_'J. 

{', 

EtHER 
Vadose zone 

soil water-filled 
porosity, 

'v 8w 

(em'/ern', 

_~076----.J 

, 

( 

A"!;. 

'~" - ~~.,: 

12110/2007 

: 

Residential - Chlorobenzene 

GW-SCREEN 

MORE 
~. 

. MORE 

'" 

DAT»'; ENl7RY SI:IEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in 'YES" box) . 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES"box and initial groundwater ·conc. below) 

ENTER 

Chemical 
CAS No. 

(nuinbers only, 
no dashes) 

1089.07 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

15 

ENTER 
Vadose zone 

YES 

ENTER 
Initial 

groundwater 
cone.! 
Cw 

(i'9/L) 

I' 2.50E+03 .. 

ENTER 

Depth 
below grade 

to water tabl€, 
LWT 

(cm) 

15.0 

x 

. Chemical 

Chlorobenzene 

ENTER 

SCS 
soil type 

directly above 

water table 

LS 

ENTER 
User-defined 

ENTER 

Average 
50111 

groundwater 
temperature, 

'Ts 
(oC) 

2.0 

ENTER ENTER 

ENTER 
Av€rage,vapor 

flow rate into bldg. 
(Leave blank to calculate) 

Qsoi! 

(Um) 

ENTER 
SCS vandose zone Vadose zone Vadose zone Vadose zone 

soil type soil vapor SCS soil dry soil total· 
(used to estimate OR permeability, soil type bulk density, porosity, 

s6il vapor kv l Lookup "Soil 

J 
Ph

V nV :\ 

permeaoilityL (cm') Parameters 
(g/cm,,) - (unitless) 

LS I J LS 1 1.62 1 0.39 1 

EtHER 
Vadose zone 

soil water-filled 
porosity, 

'v 8w 

(em'/crn') 

0 .. .076 

:",·.,9N)];:!'l " . EN:rcER~. ; ., ... _ .E;~r:IOF;I,o.~""',~,c,,,',;.,: .E:~:rER.",,, .. ..... '. };:.!'l,tP!l-:;;-· "'. ,_: ._,::E.Nl:I~JiL_:::, :~::.:, _,' "',' ' 
'Target ., --·_'_'Ta,getha?ard AVeraging.' Averaging 

'risk for quotient for time for time for' ' 
cardnogens, 

, TR 

(unitlesS) 

noncarcihlqgens, 
TH.Q 

(unitless) 

"r.1 . .oECO.6 .. I. '" 1 •• __ . ' 
,"V' <''''- ___ , 

- .. I ,,:,:UsedJo' calculate 'is~"based 
, groundwater conc~ntration: 

carcin,ogens:; 
ATc.,-· 
(yrs)'" 

70" 1 

Rag-e:i)bf 4: 

noncarcinogens, 
_ ,ATN~ 
"(yrs) 

30 

Expos~re' ' Exposure 
duration;' frequency, 

:{ir~):" ,'';-0'" (da~~yr)-;'" 

1 3D _' 1 35.0''''.1. 

I 

( 

1211.0/2.007 



Diffusivity 
in air, 

Ds. 
(cm2/s) 

Diffusivity r 

"in water, 

Dw 
(cm2/s) 

CHEMICAL PR0PERTIES SHEET 

Henry's I:"l en ry's "', Enthalpy of Organic Pure 
law constant law ceflsta,nt v,ap0ri2!atio~at-cNormal, --. ·sarboR' _,cem-ponent 
at refeJence refe:r~ncEt~'" tl1,e n9fmi3r" -t)Oiliri -_ ",:CfIUCaJ'-" -- . Rartition ~ ",-"Wa:ter 

"' ••• '_"""~'" ..•••.• . .":.J,' v._' .. " •. :." :_" ,9 .'_~ .:",'~ ,~~_~ " .. ,.-,;.::.. ,,~ .. "_ . ..:. 
temperature, temperature, boiHhgpoint,'point, temperature, cQ~fficient," solubility, 

H T R:' ilH;b'"fs 'Tc:,Koc S 
3 0": .,.... .' .' 0 i:)~ 0·-' ":.'<:::':',.\.~:3' T ,-'~',:; 

(atm-m fmol) ( q(cal/moJ) CK),.( X) (cm /g) (mg/L) 

Unit 
risk 

factor, ' 

URF 

(/-lg/m
3r1 

Reference 
conc., 
RfC 

(mg/m3
) 

T.30E~02 8.70E-06' r" '3:69E':5?f-'I ---~~--8,41()-~=r464.8YC632-:40n-r2.19E+()2'T 4;72E+02 IO.oE+ool ' 4.9E-02 

END, -I 
'''"f-:"':',;" 

,-;". 

r 

'-::-

',,",-

i 

':"'1" 

,""'[ 
1 

'i:;:; 

.,.-:;>,-.. 

0' _ 

Y': 

Residential, - Chlorobenzene 'l?age.2-of4 12/10/2007 

Diffusivity 
in air, 

Ds. 
(cm2/s) 

Diffusivity r 

. in water, 

Dw 
. (cm2/s) 

T.30E-02 . 8.70E-06 

END. 

Henry's 
law constant 
at refeJence 
temperature, 

H 

(atm-m 3/mol) 

.3.69E=03 

Residential· - Chlorobenzene 

CHEMICAL PR0PERTIES SHEET 

I:"lenry's ",. Enthalpy of 
law C8flstant v,ap0ri2!atio~at-:fNormal 
refer~ric~~-> "fi .. , "r' '1)'T-' 
.., "c- _, t8 n2JIP§. , .' .91.10,9 

temperaWte, 

TR 
(oGr' 

boiHhgpoint,'point, 

ilH;b'"fs . !. 

• (cal/moJ)< (~K) 

Pure Organic 
, ·sarbOR· ~ .. ~emponent 

·· ... :qWcaJ'·-.·· . R~r].tion ~ . ,:·"~Yf.~,ter 
temperature, cQ~fficient,>' solubility, 

'Tc:,Koc S 
,· •• ··'tK) '(em3/g) .' "'(mg/L) 

Unit 
risk 

factor, . 

URF 

. (/-lg/m
3r1 

Reference 
conc., 
RfC 

(mg/m3
) 

25 . 8,410 . I .404.87 I 632.40 2. 19E+02 4;72E+02 O.OE+OO . 4.9E-02 

, ~;'-

• ·l?age.2--of4 12/10/2007 



INTERMEDIATE .CALCULATIONS SHEET 

Vadose Vadose zone Vadose zone Vadose 'zone Vadose zone Total Air-filled. Water;filled Floor-
Source- zone soil effective soil soil soil .' Thickness of porosity in porosity in porosity in wall 
building air~filled total fluid intrinsic relative air effectiye Ilapor capillary capillary capillary . capillary seam' 

separation, porosity, . saturation, permeability, permeabJlity, permeability, zone, zone, zone, zone, perimeter, 

LT ea v St. ki krg kv Lcz ncz ea,cz . ew,cz XcraCK 
(em) . (cm3/cm3

) (cm%m
3

) (cm2) (cm2) (cm2) (cm) (cm%m3
) (cm3/cm3

) (cm%m3
) . . (cm) 

1-· -13S-r==oz14 0,079 1.65E-OSO.957 .' 1.5SE-OS 18.75. 0.39 . 0.OS7 0.303·1 4,000 

Area of Capillary Total 
enclosed Crack- Crack Enthalpy of . Henry's law Henry's law Vapor Vadose zone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilatron beloW are.a below ave. groundwater ave. groundwater ave. groundwater ave .. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coe.fficient, coefficient, coeffiCient, 
r-

Deff
v . Deft

cz DelfT Obuilding As 11 ZcracK Ll.Hv,Ts HTs H'TS IlTS 
(cm3/s) (cm2) 0nitless) (em) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) 

U9E+041·fOOE+06Tij.~5oE=04t 15 9,702 2.79E-03 I. 1.l6E-01 1.7SE-04 1.01E-021-; 1.53E-04 1.01E-03 

Exponent of Infinite 
Average Crack equival.ent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path patb vapor Crack flow rate diffusion Area of Peclet attenuation 

length, length, conc., radius, into bldg., coefficient, crack, number, coeffiCient, 
bldg. risk Reference 
conc., factor, . conc·., 

Ld l.,p Csource rcrack 0soil Dcrack Acrack exp(.pe
f
). CI. Cbuilding URF RfC 

(cmy·(cm) . (llg/m3) (cm) (crn3/s) • (cm2/s) (cm2) (unitless) (unitless) (llg/m3
) (llg/m3r1

. (mg/m3
) 

1--'-§c=J---1-5-==r:2.90E+05 0.10 1.56E+01 1.01E-02 4.00E+02 5.27E+162.9SE-04. S.63E+01 I· NA ·14.9E-OO 

" ,~;:'~. 

,:,-'.' 

~ 1: ..... ~!.<;, " 

.y':: 

Residential" Chlorobenzene .' . Page 30f4 12/10/2007 

INTERMEDIATE ,CALCULATIONS SHEET 

Vadose Vadose zone Vadose zone Vadose 'zone Vadose zone Total Air-filled. Water;filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air~filled total fluid intrinsic relative air effectiye v~por capillary capillary capillary capillary seam 

separation, porosity, . saturation, permeability, permeabJlity, permeability, zone, zone, zone, zone, perimeter, 

LT e V 
a St. ki krg kv Lcz ncz ea,cz ew,cz XcracK 

(em) . (cm%ma) (cma/cm3
) (cm2} (cm2) (cm2) (cm) (crr?/cm3

) (cma/cma) (cm%m3
) .' (cm) 

135 0,314 0,.079 1.65E-08 0.957 1.58E-08 18.75. 0.39 0.087 0.303 / 4,000 

Area of Capillary Total 
enclosed Crack- Crack Enthalpy of . Henry's law Henry's law Vapor Vadose zone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilatron beloW are,a below ave. groundwater ave. groundwater ave. groundwater ave .. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coe.fficient, coefficient, coefficient, 
r-

Deff
v . Deft

cz DelfT Obuilding As 11 ZcracK Ll.Hv,Ts HTs H'TS IlTS 
(cm3/s) (cm2) (unitless) (cm} (cal/mol) (atm-ma/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) . (cm2/s) . 

1.,69E+04 ./. 1.00E":06 ''4.00E-'o4 t 15 9,702 2.79E-03 / 1.l6E-01 1.78E-04 1.01E-02 /-; 1.53E-04 1.01 E-03 

Exponent of Infinite 
Average Crack equival,ent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path pat/) vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, length, conc., radius, ihto bldg., coefficient, crack, number, coeffiCient, conc., factor, . conc·., 

Ld l.,p Csource rcrack °soil 
Dcrack 

Acrack exp(pef
) CI. Cbuilding URF RfC 

(cm)' (cm) (llg/m3) (cm) . (crna/s) • (cm2/s) (cm2) (unitless) (unitless) (llg/m3
) (llg/m3r1

. (mg/m3
) 

135 15 2.9'oE+05 0.10 1.56E+'o1 1.01 E-02 4.00E+02 5.27E+16 2.98E-04 8.63E+01 I NA I . 4.9E-02 

,:,-'.' 

Residential" Chlorobenzene - . Page 30f4 12/10/2007 



< 

!-

RESIJLTSSHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

ground_water groundwater exposure water exposure 
cone., cone., groundwater solubility, grou-ndwater 

carcinogen noncarcinogen cone., S cone., 
(llg/L) (llgIL) (1l9/L) (llg/L) (1l9/L) 

NA n r---N-A-. • --I NA 4.72E+05 NA 

MESSAGE SUMMARY BELOW: 

.[-EN~l 

<'~\ 

.:-:",-.:;" 

., 

Residential -Chlorobenzene j. P,ag~Af)f4 

." :~, 

-INCREMENTAL RISK CALCULATIONS: ( 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor. 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

I . NA . 1.7E+00~ . I 

'~.-. ;:' 

'i;~ ;,. 

-,~ " 

-;" ,,~ 

., 

;--; ~ 

''''i~ _ .~. ;::.:,>},-":-" "J ~..:.:;. I··~:;;:;r...::\· .• "'·:o . ~;.' "",?'::::': 

" 

12/10/2007 

RESIJLTSSHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

ground_water groundwater exposure water exposure 
cone., cone., groundwater solubility, grou-ndwater 

carcinogen noncarcinogen cone., S cone., 
(llg/L) (llgIL) (1l9/L) (llg/L) (1l9/L) 

NA NA NA 4.72E+05 NA 

MESSAGE SUMMARY BELOW: 

.1 END J 

Residential -Chlorobenzene j- .. 

·INCREMEN:rALHISKCALCULATIONS: ( 

Incremental Hazard 
risk from quotient 

vapor from vapor. 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless} 

I NA· 1.7E+00~ I 

.~".' 

12/10/2007 



Residential· alpha-BHC 

GW-SCREEN 
Vefsion 3.1; 02/04 

F.leset to 
Defaults 

MORE 

'" 

MORE 

'" 

r MORE I 
'~""'*" 

DA1;A ENTRY S.HEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' in "YES" box). 

YES 

OR 
CALOULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES"'box and.initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

YES X 'I 

ENTER 
Initial 

groundwater 
cone., 
Cw 

(;tg/L) Chemical 

319846 4.70E+02 alpha-HCH (alpha-BHe) 1 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soil/ 

ENTER 
. Average vapor 

of enclosed below grade 
space fl60r, to waler table, 

LF LWT 

SCS 
soil type 

directly'above 

groundwater 
temperature, 

Ts 

flow rate into bldg. 
(Leave blank t6 calculate) 

, Osoll 

(cm) (em) water table (0C) (Um) 

, 15 150 LS 20 ,-

ENTER ENTER 
Vadose zone User-defined ENTER ENTER E:NTER 

SCS vandose zone Vadose zone Vadose zone Vadose zone 
soil type soil vapor SCS soil dry soil total 

(used to estimate OR permeability, soil type bulk density, porosity, 

soil vapor k, [ L~okup Soil 1 Pb
V nV 

permeabil~y) (cm2
) 

Parameters 
(glcm') . (unitless) 

LS I I LS I 1.62_...L 0.39 I 
' .. 

ENTEB., ENiPl' ••• ,,' ENTE,R" ,.EN;!;;FL:: .. , " •.• , ••.• E,r~f!;.ER,,· .ENJER .•. 
Target Target hazard Averaging' Averaging . 
risk for qu~tient for time for . time for Exposure Exposure 

,.carcinogens, noncancinogens, carcinog,ens, noncarcjnogens, duration: frequency, 

.. ; JJt . .T:HQ, ATe ATNe ED EF, 
(Liriitless) _'jllnitless) . (yrs) (yrs) (yrs)' (days/yr) 

J'~ '", ~,). .J!;. 

1.0Eo06 1-:-. - u '70 __ 30 nT -30 • 350 .. , 

Used to calculate fisk·base·d 
groundwater concentration. 

Page fof 4-' 

',i:-' 

c 

ENTER 
Vadose zone 

soil water-filled 
porosiiy, 

e~V 

(cm'/cm') 

0.07_6._ ~J 

.,,! 

, .... ,0 

J,,'l_. 

12110/2007 

," .c",::., 

Residential - alpha-BHC 

GW·SCREEN 

F.leset to 
Defaults 

MORE 

'" 

I 
MORE 

, '" 

I 
MORE 

,-I-., 

I 

J 

DA1;A ENTRY S,HEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' in "YES" box)_ 

YES 

OR 
CALOULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES"'box and,initial groundwater conc. below) 

ENTER 

Chemical 
CAS No, 

(numbers only, 
no dashes) 

319846 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 
" lcm) 

15 

ENTER 
Vadose zone 

SCS 
soil type 

(used to estimate 

soil vapor 

permeabil~y) 

LS 

ENTEB" 
target 
risk for 

"carcinogens, 

. '," JJt 
,," ltiriitleSS) 

1.0Eo06 

I 

L 

YES 

ENTER 
Initial 

groundwater 
conc., 
Cw 

(;tg/L) 

4.70E+02 

ENTER 

Depth 
below grade 

to waler table, 
LWT 

(em) 

150 

OR 

EI'fFER'""" 
Target hazard 

quotient for 
noncancinogens, 

T:HQ 
(unitles~)' 

", '. 
,,', 

Used to calculate risk-base'd 
groundwater concentration. 

I 

x 

Chemical 

alpha-HCH (alpha-BHe) 

ENTER 

SCS 
soil type 

directly'above 

water table 

LS 

ENTER 
User-defined 
vandosezone 

soli vapor 
permeability, 

k, 

(cm2
) 

ENTER 
Averaging' 
time for 

carcinog.ens, 
ATc 
(~is) 

.' 70 I 

Page fof 4" 

[ 

ENTER 

Average 
soill 

groundwater 
temperature, 

Ts 
(0C) 

20 

ENTER 
Vadose zone 

SCS 
soil type 

Lookup Soil 
Parameters 

LS 

1 

., ,EN;J;ER .. , ,., 
Averaging 
'time for 

noncarcjnogens, 
ATNc, 
(2rs) 

. ".< 

30 

I 

I 

~".-, ,.. 

I 

ENTER 
, Average vapor 
flow rate into bldg. 

(Leave blank to calculate) 

Osoll 

(Um) 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

Pb
V nV 

(g/cm') , (unitless) 

1.62 I 0.39 I 

o .... "'~. ,,' 

",E,~:r.ER,,· ENJER" 

Exposuf¥ Exposure 
duration: frequency, 

ED EF " 
(~rsr (dais/x') 

" .J! ", 

30 . I 350 

c 

ENTER 
Vadose zone 

soil water-filled 
porosiiy, 

e~V 

(cm"tcm') 

0.076 I 

, .... ,0 

J,,':" 

12110/2007 



· Diffusivity 
in air, 

Da 
(cm2/s) 

CHEMICAL PROPERTIES SHEET 

Henry's Henris Enthalpy of Organic. Pure 
law constant· laW'constant~' vaporization ~t Nomial. . carbon 'c~mponent 

Diffusivity at reference ref:~(e,Dc~-".- . Jhej)O:rm~1 Jioiling' G.@cal~c." .cp~rtai9JJ:;_:.W_?,t,er 
inwater, temperature, temperatUr.e; :boilingpoint,pbint, temp~r9ture, coeffIcient, solubility, 

Dw H T R 'tlHv:bT B fc ·f{ocS 
2. . 3 '0 .,.' "0' '0 -">'$ 

(cm Is) (atm-m Imol) " ( C) . (cal/mol)(. K)_ -( K}o (cm /g) (mg/L) 

Unit 
risk 

factor, " 
URF 

(~g/m3r1 

Reference' 
conc., 
RfC 

(mg/m3) 

1,42E-02 iZ..34E~06 l.06E-051 25 15,006- 1 596.551 839.36 1.23E+03 t 2.00E-;ocf] 1.8E-03 1 O.OE+OO 

END I. 

~,::: -

~. '~"""'-

:-

) 

.::-".'" 

Residential -' alpha-BHe Page 2of4 12110/2007 

. Diffusivity 
in air, 

Da 
(cm2/s) 

Diffusivity 
in water, 

Dw 
(cm 2/s) 

1,42E-02 Cl.34E~06 

1 END I. 

) 

Residential -' alpha-BHe 

CHEMICAL PROPERTIES SHEET 

Henry's Henris Enthalpy of. 
law constant· laW'constant~· vaporization at Nomial. . 
at reference ref:~(e,Dc~-.,.- . Jhej)D:rm.fl-1 
temperature, temperatUr.e; :boilingpoint, 

Jioiling.·.·· G~j1ical ~c" 
point, tempetpture, 

H TRClHv:b 
(atm-m3

/ rngl) .' . (DC) (cal/mol) 
.Tsfc 

(OK)_ .• ·.(JK}o 

l.06E-051 25 15,000 1 596.551 839.36 

.::-".'" 

Page 2of4 

Organic. Pure 
carbon -c~mponent Unit 

.cp~rtai9JJ :;.:.W?,t,er risk Reference' 
coeffIcient, . solubility, factor, ,- conc., 

: .. coK:oc S URF RfC 
(Cm'3jg) (mg/L) (~g/m3r1 (mg/m3) 

1.23E+03 t 2.00E+OO 1.8E-03 1 O.OE+OO 

12110/2007 



: ;,~ . INTERMEDIATE CALCULATIONS SHEET 

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor- . 
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity.in wall 
building air-fiHed total fluid intrinsic , relative arr effective vapor capilfary capillary capillary capillary seam 

separation, porosity, saturation, permeablUty, permeability, permeability, zone, zone, zone, zo.ne, perimeter, 

LT - :f3/ St. . ki krg kv L.~z ncz ea.cz ew.cz Xcrack 
(cm) (cm3/cm3) (cm%m3) (cm2

) (cmz) (cmz) "(cm)·. (cm%m3) (cm%m3
) (cm%m3) (cm) 

r==J}5 0,314 0.079 1.S5E-08 0.957 1.58E"08 18.75 0.39 0.087 I·· 0:303 -T~o 

Area of Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall 

Bldg. space to-total depth vaporization at constant at constant at . viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion . diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient; coefficient, 
/' 

Deff
v Deff DelfT °bUilding As T] Zcrack tlHv,TS HTS H'TS Ill's cz 

(cm3/s) (cm2
) (1][11tless) (cm) . (cal/mol) (atm-m3/mol) (unitlessL _ ---.igLQrn.-§l (cmz/s) (cmz/s) (cmz/s) 

1.S9E+04 1.00E+OS 4.00E-04,15 20,915 5.79E-OS 2.41 E-04 1..78E~04 2.01 E-03 3.77E-03 J-2.f5E-03 

Diffusion 
path 

length, 

Exponent of Infinite. 
Average Crack equivalent source Infinite 

Convection Source 'tapor effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk 

length, conc., radius, into bldg., coefficient, crack, number, coeffiCient, conc., factor, 
Reference 

conc., 
- <r ~ , crack' f' 

Ld _, Lp C,ource rcrack O,oil D Acrack exp(pe) a Cbuilding URF. RfC 
(cm)-- (em) (llg/m3) (cmL.. . . (cm3/s) ___ .. (cm2/s) (cmz) (unitless) . (unitless) (llg/m3) (1l~/m3rl (mg/m3) 

135 I 15 1.13,E+02 I . 0.10 . 1 .. 5SE+01 2.01 E-03 4.00E+02 2.28E+84 4.S5E-04 5.2SE-02 1.8E-03 NA:J 

--,~ ~". 

'.' 

, ';~. 

Residential· alpha-SHC ,'. ,~Page30f 4. 12/10/2007 

'.-- INTERMEDIATE CALCULATIONS SHEET 
" 

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity.in wall 
building air-filled total fluid intrinsic , relative arr effective vapor capilfary capillary capillary capillary seam 

separation, porosity, saturation, permeablUty, permeability, permeability, zone, zone, zone, zo,ne, perimeter, 

LT -e/ St. ki krg kv L~z ncz ea.cz ew.cz Xcrack 
(cm%m3) cm3/cm3) (cm2

) (cmz) (cmz) cm " (cm%m3) (cm%m3) (cm%m3) cm 

135 0.314 0.079 1.S5E-08 0.95.7 1.58E"08 18.75 0.39 0.087 0:303 4,000 

Area of Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall 

Bldg. space to-total depth vaporization at constant at constant at , viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion ' diffusIon diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient; coeffiCient, 
/' 

Deff
v Deff DelfT °building As T] Zcrack tlHv.TS HTS H'TS Ill's cz 

(cm3/s) (cm2
) (1][11tless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cmz/s) (cmz/s) (cm2/s) 

I 1.S9E+04 1.00E+OS 4.00E-04, 15 20,915 5,79E-OS 2A1E-04 1..78E~04 2.01 E-03 3.77E-03 2.15E-03 

Exponent of Infinite, 
Average Crack equivalent source Infinite 

Diffusion Convection Source 'tapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc., 

Ld 'tp Csource rcrack O,oil Dcrack 
AcraoK exp(pef

) a Cbuilding URF, RfC 

(cm) 
,,,,,"-

(em) (llg/m3) (em) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (llg/m3) {1l~/m3rl (mg/m3) 

135 I 15 1,13,E+02 I 0.10 ' 1..5SE+01 2.01E-03 4.00E+02 2.28E+84 4.S5E-04 5.2SE-02 1.8E-03 NA 

,,"'-,'" ..... , . .. 
- ". 

-' >'-"- - ' 

" 

-
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r-E-NO=:J 

RESULTS SHEET 

RISK~BASEDG ROUNDWATER CONCENTRATION CALCULATION-S: 

Indoor Indoor Risk-based Pure Final 
exposure ~xposure indoor component indoor 

groundwater groundwater exposure water exposure 
conc., conc., groundwater solubility, groundwater 

carcinogen honcarcinogen conc., S COhC., 
(llg/L) (llg/L) (~g/L) (llg/L) (llg/L) 

NA· .. NA NA 2.00E+03 NA 

MESSAGE SUMMARY BELOW: 

~...: '. 

Residentia.l- alpha-BHC Page4of4·: ·'C"; 

c. r . 

.. ,~:c:;. 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to. 
indoor air, 

noncarcinogen 
(unitless) . 

r-·3.BE::05~-F----~NA~ -, 

,~; . , 

( 

12/10/2007 

RESULTS SHEET 

RISK~BASEDG ROUNDWATER CONCENTRATION CALCULATION-S: 

Indoor Indoor Risk-based Pure Final 
exposure ~xposure indoor component indoor 

groundwater groundwater exposure water exposure 
conc., conc., groundwater solubility, groundwater 

carcinogen honcarcinogen conc., S COhC., 
(llg/L) (llg/L) (~g/L) (llg/L ) (llg/L) 

NA .NA NA 2.00E+03 NA 

MESSAGE SUMMARY BELOW: 

Residentia.l- alpha-BHC Page4of4·: 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

3.9E-05 . I 

Hazard 
quotient 

from vapor 
intrusion to. 
indoor air, 

noncarcinogen 
(unitless)· .. 

NA 

( 

12/10/2007 



~-' 

ReSidential'- gamma-SHC 

GW-SCREEN 

LM~RE 

MORE 
~. 

r:'-M~RE J 

DATA EN!f3ySHEET 

CALCULATE RIS~-SASED GROUND"Y-i\TERCONCENTRATION (enter "X' in 'YES" box) 

YES 

OR 
CALcuLATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater cone. belOW) 

ENTER-, ' 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

YES .1 X 

ENTER 
Initial, 

groundwater 
cone., 
Cw 

()J.g/L) Chemical 

\ . 58899 --J 5.40'E+02 gamma-HCH (lindane) 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom. Depth soill 

of enclosed below grade SCS groundwater 
space floor, to water table, soil fype temperature, 

LF LWT directly above Ts 
(cm) (em) water table (0C) 

15 r. 150 'LS 20 

ENTER ENTER 
Vadose zone User-defined ENTEH ENTER 

ENTER 
'Average vapor 

flow rate intb bldg. 
(Leave blank to oalculate) 

Qsoil 

(Urn) 

\. --I 

ENTER 
SCS vandose zone Vadose' zone Vadose zone Vadose zone 

soil type soil vapor SCS soil dry soil total 
(used to estimate OR permeability, soil type bulk density, porosity, 

soil vapor k; [ Lookup Soil 

J 
Pb

V nV 

permeabilitv) (cm2) 
Parameters (g/cm3

) (unitless) 

LS . I I -
LS I 1.62 _1., 0,39 ___ L 

, ~~Jg~~""-"';:Tat~'~tTh~~~id' ;A~~r:~i~9;"; ·A~~r~~~g"'·.' ~tt:rE~ .,,~.,;, 7¥,~J;~ 
risk for quotient'fC);' time for time for Exposurce'" Exposure 

car€inogens, norlcarc[ncigens, carcinogens, noncarcinogens, duratip~; frequency, 
TR 'THQ ATc ATNC ElY EF 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

9w
v 

(cm3/cm 3
) 

0.076 

';. ~'~; , 

(emrtless) \'unitlessf (yrs) ,,: .' . (yrs) 'tfri) , .' ". (daystYrl ··,c, 
.:.~ , (_': ~ <::.'.: '.;', .':;" " ~'-, r'. 

1.0Ec06 
;~l! 

• ,;' LIsed to calculate,:r~~'IJ<I~e.9' 
_ groundwater concentration. 

I 7.0 I ' :30 

, :P,age)1o,i,4 

30 350 I .. 
'. ~~" ,:- -;.\.~ 

j 

I 

.~..." l:::'~., 

12/10/2007 

y-' 

R.eSidential· - gamma-BHC 

GW-SCREEN 

MORE 

'" 

MORE 

"'. 

I 

DATA ENTflYSHEET 

CALCULATE RIS~-BASED GROUND"Y.i\TERCONCENTRATION (enter "X' in 'YES" box) 

YES 

OR 
CALc::ULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter "X" in "YES" box and initial groundwater cone. belOW) 

ENTER-· . 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

58899 

ENTER 
Depth 

below grade 
to bottom. 

of enclosed 
space floor, 

LF 

(cm) 

15 

ENTER 
Vadose zone 

YES 

ENTER 
Initial. 

groundwater 
cone., 
Gw 

()J.g/L) 

5.40'E+02 

ENTER 

Depth 
below grade 

to water table, 
LWT 

(em) 

.150 

.1 .... _,,;,,;X_-I 

Chemical 

gamma-HCH (Lindane) 

ENTER 

SCS 
soil type 

directly above 

water table 

LS 

ENTER 
User-defined 

ENTER 

Average 
soill 

groundwater 
temperature, 

Ts 
(0C) 

20 

ENTER ENTER 

ENTER 
'Average vapor 

flow rate intb bldg. 
(Leave blank to oalculate) 

Qsoil 

(Urn) 

ENTER 
SCS vandose zone Vadose' zone Vadose zone Vadose zone 

ENTER 
Vadose zone 

soil type soil vapor SCS soil dry ~oiltotal soil water-filled 
(used to estimate OR permeability, soil type bulk density, 

soil vapor k; l Lookup Soil 

J 
Pb

V 

.Jl.ermeability) (cm2) 
Parameters (g/cm3

) 

LS . I I LS I 1.62 I 

ENTER ENTER 
'Av~'r~gr~g:;,::;-,·-,-,~, ;.::>.:::'~ ":. -~;;::."= " ... 

time for EX~tlS(Jr~G 
ENTER ENTER .. ,p·rtEFl.,., ... 

• i~tg~f-"-"';Targ'er ha~~id' 'Averaging" 
risk for - qu~tient'foi' time for 

carcinogens, noricarcinogens, carcinogens, noncarcinogens, duratio~-
TRTHQ ATc ATNC ED ' 

porosity, 
nV 

(unitless) 

0.39 

Exposure 
frequency, .:., 

EF 

I 

(cmriless) (unities's')' (yrs) ." • .(yrsr'tfri)' •. ". (days/Vr) .',c· 
.. =,,=;.,==, ~;,;;; •.• ~, ;;;; ..•. ;;;;b== ..... ,';;.;;;;;;~~=~~~==-'-~ .•. ;;!,=='".=,,',=====-"i,,;.;;, ~-'-,;". ==.d~~=, •. ,=; 

1.0Ec06 I 

: ,;' LIsed to calculate,:risk,base(f,. 
groundwater concentiaiion~ 

7.0 I '301 30' I 350 I', 
...• ,,: ,;t, ." , 

, :,P.ag.9)1 'O,i,4 .. 

porosity, 

9w
V 

(cm3/cm 3
) 

0.076 I 

12/10/2007 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's', ,_ . Enfhai'py of Organic Pure 
law constant law consta(lt ...vaporizati.onat No.rmaL "-' . -- . ~-' .carbon .... qompoflent Unit 

Diffusivity biffusivity at reference reference the normal boiling .. ' Critical partition· water risk Reference 
in air, in water, temperature, tempera.t~ r8;" , boiHngpoinf, POint; temperature, 6o~'fficienf, sOlu6flity, factor, conc., 

Da Dw H TF\. Llt:l'~lb 1s T.c, "')~bC S URF RfC 

(cm%) (cm%) (atm-m 3/mol) (0C),,;. .:. Gc;:aJlmql) el<:) (OK) - "'·'3 ('mg/L) (flglm3r1 (mg/m3) (cm/g) 
~ ;."; ~ ,;:: ~: ' --' .,::;:~,:,:" .' ,.,-

1.42E-02 7.34E-06 . f,f6E~65T"25-"--"r= 15,000 I 596.55 I 839.36 1.07E+03 7.30E+00 3.7E-04 1.1 E~ofl 

END 

': ~ 

~ ! 

1.' 

\.... 

-. 

Residential" gamma-SHC • Page.2 of 4: 12/10/2007 
'-.". 

CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air, 

Da 
(cm%) 

biffusivity 
in water, 

Dw 
(cm%) . 

Henry's 
law constant 
at reference 
temperature, 

H 
(atm-m3/mol) 

Henry's', _.En:thaj'py of 
law Gonsta(lt ..vaporizati.onat 

reference the normal 
tempera.t~re;-' 'boiHngpoinf. 

T R-.Llt:l'~lb 
(0C},-,::. (c;:aJlmql) 

1.42E-02 7.34E-06 1.40F05 "1- . 25 15,000 

END 

Residential" gamma-SHC 

No.rmal "-"._-

boiling -' Critical 
POint; temperature, 

Ts Tc , 

el<:) (OK) 

I 596.55 I 839.36 

-. 

, Page.2 of 4: 

Organic Pure 
-.' _carbon .. -_Gompoflent Unit 

partition· water risk Reference 
toefficienf, sOlu6flity, factor, conc., 

'-':Koc S UHF RfC 
- "'·'-3 (cm/g) ("mg/L) (flglm3r1 (mg/m3) 
,,::;:~,:,:" .' "':.;-

1.07E+03 7.30E+OO 3.7E-04 

12/10/2007 



INTERMEDIATEC;A.LCUl.:ATIONS SHEET 

Vados.e Vadose zone Vadose zonii Vadose zone Vadose tone Total Air-filled Water-filled Floor-
Source- zone soil effe.ctive soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled total fluid intrinsic rel.ative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability, permeability, permeability, . zone, zone, zone, zone, perimeter, 

LTea v St. ki krg kv . Lcz ncz ea;cz ew•cz Xcrack 
(cm) (cm%m3

) (cm%m3
) (cm2

) (cm2) . (cm2) (cm) (cm%m3
) . (cm%m3

) (cni3/cm3
) (cm) 

[-135 0.314 0.079·1 t.65E-OB '. 0.957 1.5B.E:OB . lB.75 0.39 0.087,0.303 4,000 

Bldg. 
ventilation 

rate, 

Qbullding 
(cm3Is) 

Area of Capillary ,Total 
enctosed Crack- Crack En'thalpyof Henry's law Henry's law Vapor Vadose zone Zone overall 

space to-total depth vaporization at constant at constant at viscosity at effective . eftective effectlve 
below area below ave. groundwafer ave. groundwater ave. groundwater ave .. soil diffusion diffusion diffusion 
grad.e, ratio, grade, temperature; temperature, temperature, temperature, coeffiCient, coefficient; coefficient, 

As " Zcrack C>.Hv TS HTS H'TS IlTS 'D
eff

v D
eff 

cz D
e
\ 

(cm2) (unitless) (cm) (cal!~OI) (atm-ma/mol) (uniUess) (g/cmcs) (cm%) (CI112/S) (cm2/s) 

[ 'lT9E+04-0:cioE+'6F]4:00E-04I 15 20,915! .7.65E-06 3.1BE-04 1.7BE-04 2.00E-03 2.86E-03, 2.09E-=03] 

Exponent of Infinite 
Average Crack equivalent Source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Ref.erence 

length, length, conc., radius, into bldg., coefficient, qrack, number, coeffiCient, . conc., factor, cone., 

Ld .' .c' 'Lp.. Csourc. rcrack QSOil Dcra~ Acrack E>xp(Pe
f
) CI. CbUildlng;' URF RfC 

(cm) ~:;;~(cm}' -,(llg(m3
), (cm) , ' ,(Cf11~f,P.) " (cllJ~/s)_ ·,·,.(em~1 ;'0,' ,(ur@ess~,-. ~(ur;)itlesst. . (llglm3) C~g/m:irt (mg/m3) 

I. ·135' 15 11.72E+02 0.10 I· 1.56E+01 ·2.00E'03 4.00E+02 5.54E+84 4.59E'04· I 7.87E-02 3.7E-04 01E~03 

' .. 

<" .. /' "-'f 

" 

,. :> 

,'.,' ',""'!'j 

'. ~, - '-.;,: 

,:~, ",:,,-:.--

..,~ ~. 

Residential - gamma-BHC Rage 3 6f 4 12110/2007 

Vados.e Vadose zone 
Source- zone soil effective 
building air-filled total fluid 

separation, porosity, saturation, 

LT ea
v 

Sts 
(cm) (cm%m3

) (cm%m3
) 

135 0.314 0.079 I 

Area of 
enctosed Crack-

Bldg. space to-total 
ventilation below area 

rate, grad.e, ratio, 

Qbullding As " . (cm 3/s) (cm2) (unitless) 

1.S9E+04 1.00E+06 4.00E-04 

Diffusion Convection Source 
path path vapor 

length, length, conc., 
I.: . d . ,'.," 

Lp. Csource 
, •• .c' 

-,(/lg(m3
) (cm)-- --(em)' --I"), 

135 15 I 1.72E+02 

- "- .. 

Residential - gamma-BHC 

Vadose zonii 
soil 

intrinsic 
permeability, 

ki 
(cm2

) 

t.65E-OB 

Crack 
depth 
below 
grade, 

Zerack 
(em) 

15 

Crack 
radius, 

rcrack 

.(cm) , 

0.10 

""',. 

INTERMEDIATEC;A.LCUl.:ATIONS SHEET 

Vadose zone Vadose tone Total 
soil soil Thickness of porosity in 

rel.alive air effective vapor capillary capillary 
permeability, permeability, . zone, zone, 

krg kv Lez ncz 
(cm2) . (cm2) (cm)' (cm%m3) . 

.. 0.957 1.5BFoB . lB.75 0.39 

Enthalpy of Henry's law Henry's law Vapor 
vaporization at constant at constant at viscosity at 

ave. groundwafer aVe. groundwater ave. groundwater ave .. soll 
temperature; temperature, temperature, temperature, 

&Hv.Ts HTs H'Ts /lTS 
(cal/mol) (atm-ma/mol) (uniUess) (g/cmcs) 

20,915 I 7.65E-06 3.1BE-04 1.7BE-04 

Exponent of 
Average Crack equivalent 

vapor effective foundation 
flow rate diffusion Area of Peclet 
into bldg., coefficient, qrack, number, 

Qsoil 
DcraflL 

Acrack E>xp(Pef
) 

.. , (Cf11~f,p-) ~, ',., ,;;' ; 'c:: ' " (cllJ~/s).. -" .",(!)m~) ;c' '",.,' ,(unitless)', 

1.56E+01 2.00E'03 4.00E+02 5.54E+B4 

Air-filled 
porosity in 
capillary 

zone, 

ea;ez 
(cm%m3

) 

0.OB7 

Vadose zone 
effective 
dIffusion 

coefficient, 
" eff 
Dv 

(cm%) 

2.00E-03 

Infinite 
Source 
indoor 

attenuation 
coeffiCient, 

CI. 

(urnille.ssi· ' 

4.:59E'04 

Water-filled 
porosity in 
capillary 

zone, 

ew.ez 
(cm%m3

) 

,0.303 

Capillary 
Zone 

, eftective 
diffUSion 

coeffIcient; 

Deff
ez 

(cm2/s) 

Infinite 
source 
bldg. 

. conc., 

Cbuildlng 
(/lg/m3

) 

7.B7E-02 

Floor-
wall 

seam 
perimeter, 

Xcraek 
(cm) 

4,000 

_Total 
overall 

effectlve 
diffusion 

coeffjcient, 

c 

.;. 

De
\ 

(cm2/s) 

Unit 
risk 

factor, 

URF 
(~g/m:irt 

3.7E-0.4 

Ref.erence 
cone., 
RfC 

(mg/m3
) 

1.1E-03 

12/10/2007 



i. 

,~ 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., S cone., ' 
(llg/L) (llg/L) : (Jlg/L) (llg/L) (llg/L) 

, NA ,--, NA NA 7.30E+Q3 NA 

MESSAGE SUMMARY BELOW: 

.INCREMENTALHISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

C32E-05 '7;2E-02 

, ,,~MESS;t\,G§"::RisI<!HQonisR~based'gro;LlnuWater Cbhc,eritra:ti6niS~Dastid)Jna:"roU:te~f(Ffd,ute e*frapb"'a:~joh. I END I ' ' " ' , " , .. ' 

.;: 

". 

~ (,. ~ ..•.• ,. ~ 

'"::-;'. 

Resident,ial - gamma-BHC Page 4 of 4' 12/10/2007 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: .INCREMENTALHISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., S cone., . carcinogen noncarcinogen 

(llg/L) (llg/L) : (Jlg/L) (llg/L) (llg/L) (unitless~ (unitless) 

NA NA NA 7.30E+03 NA I- 1.2E-05 ·7;2E-02 

MESSAGE SUMMARY BELOW: 
., -"~, ".". . .. 

1._.: 

.;: 

.... ',. 

';,' .. ' 

Resident.ial - gamma-BHC Page 4 of 4' 12/10/2007 



I M~RE I 

I M~REI 

I M~RE I 

( 

-,,;;:,:'~ < . 

;,".-\. 

[END] 

Industrial; Benzene 

DAJA ENTRX SHEET 
.' 

CALC,ULATE RISK'BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES . U] 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone. below) 

YES -~X . :J 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

ENTER 
Initial 

groundwater 
cpnc., 

Cw 
(~g/L) 

I' 71432 [-236~+02 

ENTER .ENTER 
Depth 

Average below gr~de 
soil/ to bottom 

: groundwater of enclosed 
temperature, space floor, 

Ts LF 
(0C) (cm) 

L_20~_ I . -
15 

ENTER ENTER 
Stratum A Stratum A 

SGS soil dry 
bulk density, 

P: 
(g/cm') 

ENTER 

-

Depth 
below grade 

to water table, 

LWT ) 
(cm) 

:J 150 

ENTER 
Stratum A 
soil total 
porosity, 

nA 

.(unilleSs) 

Chemical 

[' Be,J1zene 

ENTER ENTER , ENTER 
Totals must add up 10 vallieoi LWT (cell G28) 

Thickness I hickness 
Thickness of·soil of soil 
. of soil stratum B, stratum C; 
stratllm A, (Enter value or 0) (Enter value or 0) 

h, he __ he 

(c~) (em) (cm) 

----.1§Q 1............: 0 __ I·- 0 .-. 

ENTER ENTER ENTER 
Stratum A Stratum B Stratum B 

soil water-filled 8CS soil dry 
porosity, bulk density, 

ew' Pb
e 

. (cm%m') (g/cm') 

ENTER ENTER ENTER 
. Soil 

stratum A 
Soil SCS 

stratum SCS soil type 
directly above soil type (used to estimate 
wate'r table, direc.tly above soil vapor 

, (Enter A.B, or C) watertable pemieability) 

A I LS .. LS .. 

ENTER ENTER ENTER 
Stratum B Stratum B Stratum C 
soH total soil water-filled SCS 
porosity, porosity, 

n8 ewe 
(unitless) (cm%m') 

''l" 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k., 

(em2) 

I j --

ENTER ENTER ENTER 
Stratum C StratumC StratumC 

soil dry soli total soil water-filled 
bulk density, porosity, por<>sity, . 

PbC, nC ewe: 

(g/cm') (unitless) (om'/cm') 

lS 1.62 '0.390 0:.076 lS 1.62 0,39 I· 0.076 LS 1.59 0,399 0:t48 J 

ENTER 
Enclosed 

ENTER ENTER 
Enclosed. 

ENTER 
Enclosed 

ENTER ENTER ENTER 

space SOil-bldg. space space Enclosed· Floor-wall Indoor 
floor pressure floor floor space seam crack air exchange 

thickness, differential, length, width, height, width, rate, 
L,,,,,, LIP L8 We He . w ER 

(em) (g/em_g2) (em) (em) (el1)) (em) (1/h) 

EN:r.ER·"~" ~~~'~R-- .. _' .- ENTER E~:r:ER 
Ii ,,; ',. 

---EN:rER",· , ,.-::'E,N~J~ 
Averaging .' Averaging. .'. ." . Target. . Target hazard 
:''iir,ne for""'." '\imefor"-"""""Expoiore'f' Exposure __ .':riskier·'," : " quotieritioi: 

"e'a';Cinogens; ';':nonca!eiMogens,' duration,,:.,. frequency, . "carcinogens, nonearclndgens, 
ATe ATNe ED EF, .. 1:I? THO 
(yrs) ':"(yrs) (yrs)- (days/yr) !(unitless) (unitless) 

. "nt~-~~ 
70 250 

, .~ ,I,"' 

;1' 

.} 

Used .to, calculate risk-based 
. roundwater i:onc~nira\1on: 

'.,. . Pa@e·ILof.4. 

";~ > '.:,.f_ "5.{. 

~_'. ,.,.,1~ ,.~~, 

.:J.::{ 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 
Qscil 

(Um) 

,-

".,;;;:r 

',."'.)c 

12/10/2007 

END 

Industrial; 8enzene 

DATA ENTRX SHEET 
.' 

CALC.ULATE RISK'8ASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone. below) 

I 

I 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

71432 

ENTER 

Average 
soill 

: groundwater 
temperature, 

Ts 
(0C) 

20 

ENTER 
Stratuni A 

SGS 

ENTER 
Enclosed 

space 
floor 

thickness, 

Lerack. 

(cm) 

I 

YES 

ENTER 
Initial 

groundwater 
cpnc., 

Cw 
(~g/L) . 

2.30E+02 

.ENTER 
Depth 

below gr~de 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

15 

ENTER 
Stratum A 

soil dry 
bulk density, 

P: 
(g/cm3

) 

1.62 

ENTER 

SOil-bldg, 
pressure 

differential, 
LIP 

(g/cm-s') 

X 

ENTER 

" 

Depth 
below grade 

to water table, 

LWT ) 
(cm) 

I 150 

ENTER 
Stratum A 
soil total 
porosity, 

nA 

.(unitleSs) 

'0.390 

ENTER 
Enclosed. 

space 
floor 

length, 

LB 

(em) 

Chemical 

B'eJ1zene 

ENTER ENTER " ENTER 
Totals must addup10 vallieo! LWT (cell G28) 

Thickness 
. of soil 
stratum A. 

hA 
(c~) 

150 I 

ENTER 
Stratum A 

soil water-filled 
porosity, 

ew
A 

,(cm'lcm3) 

0.:076· 

ENTER 
Enclosed 

space 
floor 

width, 

Ws 

(cm) 

Thickness 
of·soil 

stratum 8, 
(Enter value or 0) 

he 

Jcm) 

a 

ENTER 
Stratum 8 

SCS 

ENTER 

Enclosed· 
space 
height, 

He 

(CI1)) 

I 

I hickness 
of soil 

stratum C; 
(Enter value or 0) 

, he 
jcm) 

a 

ENTER 
Stratum 8 

soil dry 
bulk density, 

PbS 

(g/cm3
) 

1.62 

ENTER' 

Floor-wall 
seam crack 

, width, 
w 

(cm) 

ENTER 

Soil 
stratum 

directly above 
wate'r table, 

. jEnte.( A.B, or C~ 

A 

ENTER 
Stratum B 
soil total 
porosity, 

nS 

(unitless) 

0.39 

ENTER 

Indoor 
air exchange 

rate, 
ER 

(1/h) 

I 

ENTER 

SCS 
soil type 

direc.tly above 

watenable 

LS 

ENTER 
Stratum 8 

soil water-filled 
porosity, 

ewe 

(cm'lcm3
) 

0.076 

ENTER 
. Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

. pemieabi~ty) 

LS 

ENTER 
Stratum C 

SCS 

LS 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

I 

Leave blank t<> calculate 
Qscil 

(Um) 

L-:-_~..,...--l __ ":'::: __ -';-""";~~_..J....-"8,,,,23c.::0'--...J1l.-.-,-.::3~05"--'-...L.....,..._0~ . .:..1 -,--,-L-_-"=--,_...JL. '.'. 40 I 2135 
-C'.,' 

<' .'., EN'l'ER~' 
Averaging Averaging 

-.' :''jir,nefoi:' ··"timefor":",",,';.'" 

.: e'arCinogens;":nonca!ciMogens,' 
ATe ATNe 
(yrs) ;:'(Yrs) 

.• , ENTER· 

'EXpOiore. 
duration;,> 

ED 
(yrs)-

25 

, -ENT-ER ~,,~1'~.'ER.'.- ">v~.~ .• ::·E,N~~:R:'·· - >;~. 

',,, Exposure" 
frequency, 

EF 
(dayslyO 

250 

. Target 

"{_~~;:~ko~~:~" 
,' .. 1;I? 
!(unitless) 

1.0E-06 

Target hazard 
: quolferitioi" 
noncarclndgens. 

THQ 
(unitless) 

;1' 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 

k., 
(cm') 

I 

ENTER ENTER ENTER 
Stratum C StratumC StratumC 

soil dry soli total soil water-filled 
bulk denSity, porosity, por<>sity, . 

Pb
C

, nC ewe: 

(g/cm3
) (unitless) (em3/cm3

) 

1.59 0.399 0:148· 

12/10/2007 



Diffusivity 
in ai"r, 

Da 
(cm2/s) 

CHEMICAL RROPERTIES SHEE;T 

Henry's Henry's Eothalpyot, 
law constant law constant vapori;;::ation4t NClrr:nal 

Diffusivity aLrefe{l?oce. ,"-o-x~ference.- .. :,. Jbe.normal ,. _.b.6HLog Critical 

in 6:~r~. 'J~rn:e~~fu~~,;=~t~S'!f:!yr~£:~:,:9qi1.id~!~9iDj,. , ,PRi~Ltemperature, 
Ts' Tc 

(cm2I's)" '(atm;;m3!mbl) " IOC) , '( "II \ "1,) '. '. " , ' ... \. camP '.J~K) (OK) 
, ;-. ;'s.~ _,:', ",ll.:;·,':· . :;':~;:' ,J:-::;~, 

Organic Pure 
carbon component Unit 
partition. water risk Reference 

coefficient, solubility, factor, conc., 
Koc' S URF Rfe 

/' 

(cm3/g) . (llg/m3r1 -.' ',. 3 
(m£lIL) (mglm) 

1 8.80E~02-1''''·9.80E~OErI5.54e:--,(53'25 '1' '7,84:;t 1353.2'41 562.16' 1 "S.89,E+01 1~-1.79E+03 7;8E~061' 3.bE~02 I· 
'. .~\ :.' " 

CEtfD~ 
, ,:~.;-,;:::-:-, .. : .~-;, ,~": -. :::::,:;: ... ,,' ~, 

: ...... 

-;, 

-, 

,'-;-

(-

. "t· 

'. ,~ 

::"-;-" . "',.', 

~ ~ ".1 ~l.' 

.:--;' 

~.,...-"~." ""\ 

.:,j 

-';, ~. 
'. '-- ;, .' 

_'·i.'f~'?-:' ~~~:"'!i~"'l \ 

, 
, i'< '. 

.:~.~,.~." .~' 

.,:" 

.".,.... .'. ~'.-,;' 

""'! 

Industrial - Benzene P?ge2ot4 . ~ . ~. :" ': -, 
1211012007 

1 

.1, 

Diffusivity 
in air, 

Da 
(cm2/s) 

CHEMICAL RROPERTIES SHEE;T 

Henry's Henry's Eothalpyot ... 
law constant law constant vapori;;::ation4t'NClrrnal 

Diffusivity aLrefe{l?oce. "'-o.x~ference.. ..: .. Jbe.normal..., .. b.oHLog Critical 

in 6:~r~. ·J~rn:e~~fu~~,;=~t~S'!f:!yr~£:~:,:9qi1.id~!~9iDj, ..... , ,P"f~;L 
. (cm2I's) /«atm"f!hryTbl)~fC), ·"(cal!rh·ol).J~K) 

temperature, 

Tc 
(OK) 

Organic Pure 
carbon component 
partition. water 

coefficient, solubility, 

Koc' S 
/ 

(cm3/g) . (mg/L) 

5.54e:--T53 . I' I· 353.2'4·1. 562.16 'l's.89:E+01 1~-1.79E+03 
.~\ :.' " 

END 

: ...... 

'. ,~ 

.-;' •· ... 1 

,:t;,-.-' 

~.- ., 

.".,.... 

Industrial - Benzene 

Unit 
risk Reference 

factor, cone., 
URF Rfe 

(llg/m3r1 '.' ' .. 3 
(mg/m) 

7;8E~06 1 . 3.bE~02 I·· 

1 

12110/2007 



INTERMEDIATE CALCULATIONS SHEET 

~ 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soii' soil effective 5011 soil soil Thickness of porosity in porosity in porosity in . wall 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 
dUration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

1: LT e/ 8 •. 
8 

8. c St" k; krg kv 4z ncz 8 •. Ol 8w-.cz ' Xcr.ck 
(sec) _ __(crllL_ (c[11~/C~L (c_m3/cm3

) (cm3/cm3
) (cm%m3

) (cm2
) (cm2

) (cm2
) (cm) (cm"!cm3J--- (Crn3/Cm3

) __ (cm"lcm~J . (cm) 

\7.88E+08 135 0.314 0.314 \ 0.251 0.079 I. 1.65E-08 0.957 1.58E-08 18.75 0.39' 1-- 0.087 '. 0.303 20,730 
/''' 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor ABC zone .overalr 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective·. effective . effective. Diffusion 
ventilation belOW area below ave. groundwater ave. groundwater ave. groundwater . ave. soil diffusion diffusion diffusion diffusion diffusion path 

r<lie, grade,' ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,coefficient, coefficient, length, 

'''q;uHd;ng As" 11 Zcrack llHv.Ts HTs H'TS IlTS DellA Detts Dellc Deffci D"\ ~ 
(cm"ts) (cm2

) (unitlesS) (cm) (Cal/mol) / (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2;s) (cm%) (cm21$) (CT%) _ (cm} 

[124E+06T T76E+<57TT18E-OC-"15~ 8,019 4.39E-03 C"""T:83E-OT~-1.i8E-O'(~22E-02--=r----O:06E+OOJO:OOE+OO 0.79E-'04J 1.18E-03 [- .135 

Exponent of Infinite 
Average Crack equivalent source Infiniie 

Convection Source vapor effective foundation indoor source Unit 
. ·path;;. ". ·vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 
length,; ,. -cohc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, cone., 

Lp , ; C,ource rcrack Q,oH D
crack Acr~ck ' exp(Pe

f
) a CbUild!ng URF RIC 

(cm)" J~g/m3) (cm) (cm3/s) (cm2/s) -(cm2) (anitless) (unitless) (1l9/m3 ) (Ilg/m")" (mg/m3
) 

15 4.20E+04.1 0.10 g.09E+01 1.22E-02 2.07E+03 6.42E+20 4.30E-05=r""'fBOE+00-J 7.8E-Q6 r· 3.0E-02 

[-END] 

;,::,~ '., :-:':', 

'c.:, 

c· C,._ 

" ;~,. 

Industrial - Benzene Page,30f4' 12/10/2007 

INTERMEDIATE CALCULATIONS SHEET 

~ 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soii' soil effective soli soil soil Thickness of porosity in porosity in porosity in . wall 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 
dUration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

1: LT e/ e 8 .. e.c 
St" k; keg kv 4z ncz ea.cz ew-.cz . Xcrack 

(sec) (cm) (cm%m3
) (cm3/cm3

) (cm3/cm3
) (cm%m3

) (cm2) (cm2) (cm2) (cm) (cm%m3
),- (Cm3/Cm3

) (cm%m~J (cm) 

.7.BBE+OB 135 0.314 0.314 0.251 0.0.79 I 1.65E-OB 0.95.7· 1.5BE-OB 18 . .75 0.39 . Ie O.OB.7 0.303 20,.730 
/''' 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective '. effective . effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

r<lie, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

:·Qt;uilding As' 11 Zcrack llHv.Ts HTs H'TS IlTS DellA Deft·s Delle Deff 
cz D"\ ~ 

(cm"ts) (cm2
) (unitless) (cm) (Cal/mol) .' "'~- (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm%) (cm%) (cm%) (cm) 

1.24E+06 1 . .76E+0.7 1.1BE-04 15 B,019 4.39E-03 1.B3E-01 1 . .7BE-04 /', 1.22E-02 O.OOE+OO O.OOE+OO 1 . .79E-04 1.1BE-03 .135 

Exponent of Infinite 
Average Crack equivalent source Infiniie 

Convection Source vapor effective foundation indoor source Unit 
. 'path;; . ·.·vapor Crack flow rate diffusion Mea of Peclet attenuatiori bldg. risk Reference 
length,; ,. -cohc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc., 

Lp . ' Csource rcrack Qsoil 
Dcra.ck 

Acr~ck exp(Pe') a CbUild!ng URF RIC 

(cm)' J~g/m3) (cm) (cm%) (cm2/s) -(cm2) (unitless) (unitless) (1l9/m3) (llg/m3r' (mg/m3
) 

15 4.20E+04 I 0.10 e.09E+01 1.22E-02 2.0.7E+03 6.42E+20 4.30E-05 1.BOE+00 .7.BE-0.6 3.0E-D2 

END 

" ;~,. 

Industrial - Benzene Page.30f4· 12/10/200.7 



~~-

RESULTS SHEET 
\ 

, RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:' 

Inqoor Indoor Risk·based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure ' water exposure 
cone., ~onc., groundwater solubility, groundwater 

ca~cinogen non carcinogen cone., S cone., 
(f!gJL) (f!g/L) (f!g/L) (f!g/L) (f!g/L) 

NA NA ' _. INA- - r f79E+66-r-:--~-N~~ 

INCREMENTAL RISK CALCULATIONS: 

Incremental' 
risk from 
, vapor 

intrusion to 

Hazard 
quotient 

~frorn vapor 
intrusion to 

indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

3.4E-06 '4; 1 E-02--] 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN" 

TO'"l:ND" 

In END' " _I 

Industrial - Benzene 

~// (. 

, . 

(' 

pg.,ge 4 of. 4 

'. 

,/.1 

. -

~.,~.,.., 

J 

12/10/2007 

5-. -,,-, -i---' 

RESULTS SHEET 
\ 

. RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:' 

Inqoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure . water exposure 
cone., ~onc., groundwater solubility, groundwater 

ca~cinogen non carcinogen cone., S cone., 
(f!gJL) (f!g/L) (f!g/L) (f!g/L) (f!g/L) 

NA NA NA 1.79E+06 1 NA 

INCREMENTAL RISK CALCULATIONS: 

Incremental· 
risk from 
. vapor 

intrusion to 
indoor air, 
carcinogen 
(unitless) 

3.4E-06 

Hazard 
quotient 

~frorn vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

4;1E-02 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN·· 

TO'"l:ND" 

END'·· _I 
"." . 

Industrial - Benzene 

./.1 

, .... ' 

pg..ge 4 of. 4 12/10/2007 



I M~E I 

rr;;oRE\. MORE 
LLJ 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" bex) 

YES L..L_...,..,._--, 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" be~ and initial greundwater ccric_ belew) 

YES C --X ~. -:] 

ENTER 

Chemical 
CAS No.. 

(numbers enly, 
no. dashes) 

ENTER 
Initial 

greundwater 
cone., 

Cw 
(~g/L) 

C 108907 2:50E+03 

. ENTER 

Average 
scil/ 

greundwa\er 
temperature. 

Ts 
(0C) 

20 

ENTER 
Stratum A 

SCS 

ENTER 
Depth 

below grade 
to. bcttem 

of enciesed 
space fleer, 

LF 

(cm) 

15 

ENTER 
Stratum A 
seil dry 

Chemical 

I~ Chlorobenzene 

ENTER ENTER ENTE.R ENTER 
Tctals m4st add up tevalue ef LWT (cell G28) 

Depth Thickness 
belew grade ef seil 

to. water table, stratum A, 

LWT hA 

• Jcm) jcm) 

I~ 150 

ENTER ENTER 
Stratum A StratUm A 
.seil tctal scil water-filled 

Thickness 
ef seil 

stratum B, 
(Enter value er 0) 

he , 

lcm) 

0 

ENTER 
Stratum B 

SCS 

Thickness 
ef seil 

stratum C, 
(Enter value er 0) 

he 

(cm) 

0 

ENTER 
Stratum B 

seil dry 

ENTER 

Soil 
stratum 

directly abeve 
water table, 

(Enter A, B, cr C) 

A 

ENTER 
Stratum B 
sciltctal 
peresity, 

ENTER 

SCS 
seil type 

directly abcve. 

water table 

LS 

ENTER 
Stratum B 

scil water-filled 

ENTER 
Seil 

stratum A 
SCS 

scil type 
(used to. estimate. 
__ scil vaper 

permeability) 

LS 

ENTER 
Stratum C 

SCS 

OR 

ENTER 
Stratum C 

scil dry 
bulk density, 

ENTER 

User-defined 
stratum A 
seil vaper 

permeability, .' 

I<v 
(cm2) .. 

, . 

ENTER 

I 

."\<'; , 

ENTER 
StratumC 

soil water-filled 
pcresity, 

LS 1.62 0.390 0.076 LS1.62 0.39 0.076 LS. 1.59 0.399 0.148 -] 

'[MOREl 
L±......J 

ENTER 
Enclosed 

ENTER ENTER 
Enclesed 

ENTER 
Enclesed 

ENTER ENTER ENTER 

space Soil-bldg. space space Enclcsed Fleer-wall Indoer 
flcer . pressure fleer flecr space seam crack air exchange 

thickness. differential, length, width, height, Width, rate, 

Lc~'k , LlP Ls We Hs' w ER 

(cm) (g/cm-s') (cm) ~_ J!:D1) (fr!i)_ ~~ __ ~ 
.../ 

.-' ...•. " ·1-·,,·.,t5~" "+'40,"/ "'2135"" ,I, '8230--/ '"'305''' 'F=-:'o:'+:-:--;"f:--:-:: 'O:83,"J 

·1~~E,J·,"·,.A~~!~i~g "-':~~r:~~~', " ENfER"-:'ENTcE~:_ ;,~.~~~g~~,~" T~!~~1Th!~a'd 
. ',time fer 1imeJer" Expesure Expesure tislder quetient fer 

,'carCinogens, nenc~rcinegen's, duratien, frequency, 'carcinqgens, nencarci'negens, 

. .J" 

[ EN°l 

Industrial - Chlerobenzene 

ATc ATNe ED EF TR THQ 
(yrs) (yrs) , . (yrs), , jd~s/yt). _,,_. (unitless) .. , ·(uMless) 

,70 :25:",>' 25" ' ,··Ic, 250 1::0E.-06 ':J 

Us~dto carculaterisk-base'~' 
gro.undwater cencentratien. 

"-Page 1'0(4 

,,",,j,. 

ENTER 
Average vapcr 

flew rate into. bldg. 
OR 

Leave blank to. calculate 
Qsoil 

(Um) 

1'21.10/2007 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" bex) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" be~ and initial greundwater coric_ belew) 

I 

I MORE I '" . 

ENTER 

Chemical 
CAS No.. 

(numbers enly, 
no dashes) 

108907 

. ENTER 

Average 
soil! 

greundwater 
temperature, 

Ts 
(0C) 

20 

ENTER 
Stralum-A 

SCS 

LS 

ENTER 
Enclosed 

space 
fleer' 

thickness, 

Lcrack I 

(cm) 

·t~~E, 01'.'" ,.A:~!~:g 

END 

Industrial - Chlerobenzene 

··timefer 
:carcinogens, 

ATc 
(yrs) 

I 

YES 

ENTER 
Initial 

greundwater 
cone., 

Cw 
(~glL) 

2:50E+03 

ENTER 
Depth 

below grade 
to. bottem 

of enclesed 
space fleer, 

LF 

(cm) 

15 

ENTER 
Stratum A 

seil dry 
bulk density, 

Po' 
"(g/cm') 

1.62 

ENTER 

Soil-bldg, 
pressure 

differential, 
LlP 

(g/cm-s') 

I, 

I 

/ 

•· .. ·'·ENTER' 

Averaging., ' 
timeJer 

nenca,rcinegen's, 
ATNc 
(yrs).,. 

X 

ENTER 

Depth 
belew grade 

to. water table, 

. LWT 
(em) 

15.0 

ENTER 
Stratum A 
seil total 
peresity, 

nA 

(unities'S) 

0.390 

ENTER 
Enclesed 

space 
fleer 

length, 
Ls 

(cm) 

'21'35 

Expesure 
duratien, 

ED 
(yrs). 

Chemical 

Chlorobenzene 

ENTER ENTER ENTER 
Totals m4st add up tevalue ef LWT (cell G28) 

Thickness 
ef seil 

stratum A, 
hA 

(cm) 

150 

ENTER 
Stratum A 

soil water-filled 
poresity, 

e A w 

(cr:n'Jcm') 

0.Q76 

ENTER 
Enclesed 

space 
fleer 

width, 
We 

(em) 

Thickness 
ef seil 

stratum B, 
(Enter value er 0) 

he , 

(cm) 

0 

ENTER 
Stratum B 

SCS 
seil type 

LS 

ENTER 

Enclosed 
space 
height, 

Hs' 
(eni) 

I 

Thickness 
ef seil 

stratum C, 
(Enter value er 0) 

hc 

(cm) 

0 

ENTER 
Stratum B 

seil dry 
bulk density, 

Po" 
(g/cm') 

1.62 

ENTER 

Fleer-wall 
seam crack 

Width, 
w 

(cm) 

ENTER 

Soil 
stratum 

directly abeve 
water table, 

(Enter A, B, or C) 

A 

ENTER 
Stratum B 
seilletal 
peresity, 

nS 

~(unitless) 

0.39 

ENTER 

Indoer 
air exchange 

rate, 
ER 

(t/h) 

~ 

ENTER 

SCS 
seil type 

directly above, 

walertable 

LS 

ENTER 
Stratum B 

scil water-filled 
poresity, 

ews 

. (cm'Jcm') 

0,076 

ENTER 
Seil 

stratum A 
SCS 

soil type 
(used to. estimate. 
-. soilvaper 

permeability) 

LS 

ENTER 
Stratum C 

SCS 

ENTER 
Average vapor 

flew rate into. bldg. 
OR 

I 

Leave blank to. calculate 
Qsoil 

(Um) 

/ 8230--/ ' "'305' 0:83,"/' 
";,l", 

ENTER" 
. c. c;.,-.;.~ •.. ·Target··· .. ,,' 

tislder 

'ENTER 
Tar.gelhaz8rd :'." .. :':':".' 
queti~rit fer 

nencarcinegens, 
Expesure 
frequency, 

EF 
(dayslytl. 

250 

carcinogens, 
TR 

(unitless) ... 
THQ 

·(uMlessl 

L.is~dtocaICulaterisk-base~' 
.. qroundwater cencentratien, 

ENTER . 
User-defined 

stratum A 
seil vapor 

OR permeability, 
k.,.-

.. 

(crTf) .. 
, . 

I 

ENTER ENTER ENTER 
Stratum C Stratum C StratumC 

soil dry . sciltetal soil water-filled 
bulk density, peresity, poresity, 

p,e nC 9w? 
. (g/cm') (unitless) (cni'/cm') 

1,59 0,399 0,148 

1'2IJO/2007 



Diffusivity 
in air, 

Da 
(cm2/S) 

c ~. 

CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of ' Organic Pure 
law constant law constant vaporization at Norma.l carbon component 

Diffuslvity,_ _ c:iIr:~fer$~9<:L ref$F~hcEl fneOopi:nallx.iifihg·' Critical 'partition water 
in water; temperature, temperattJre'~-,:,;boiliRg pointy point, .' temperature, coefficient, solubility,' 

Dw H -TR ~Hv,b_ Ts Tc Koc S 
2 3 b ,' .. 0' 0 ' 3 

{cm Is). ~Ca_trTl .. rTllrnol) (C) (cal/mol) .( K) ~, ( K) (cm /g) (mg/L) 

Unit 
risk 

factor, 
URF 

(l1g/m 3t1 

Reference 
conc." 
RfC 

(mg/m3), 

UI 7~36&o2-1 8. 7 OE" 06 1 3.69E-,03-I, -.. 25·,·1,C'· ,8,410.-- .+404.87·1·· ~632AO,- ~l, 2.19E+0214,72E+02 1 O,OE+OO I 4.9E"02 

[ , END 

:'! . 

. ', 

" 

Industrial - Chlorobenzene ,Page 20f 4 12/10/2007 

CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of Organic Pure 
law constant law constant vaporization at Norma.l carbon component Unit 

Diffusivity Diffuslvity,. _ a:Ir:~fer$~9<:l. ref$F~hcEl fneooPi:nal bdifir'f .... 
".g Critical 'partition water risk Reference 

in air, in water;:: temperature, ,temfDerattJre,~· <:,;boiliRg pointy point, .' temperature, coefficient, solubility, factor, conc.,, 

Da Dw H .TR ~H v,b" Ts Tc Koc S URF Rfe 
(cm2/s) {cm2/s). (atm-m3/mol) (be) (cal/mol) ;(,'1<)- ~, (OK) (cm3/g) (mg/L) ( Im3t1 

•. l,1g '," (mg/m3
) 

I END 

.', 

.', i 

Industrial - Chlorobenzene .Page 20f 4 12/10/2007 



r 

. INTERMEDIATE GALC:UL'ATIONS SHEET 

r\ 
Stratum A StratumB Stratum C StratLim A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-

Source- soil soil soil effective soil soil soil Thickhess of porosity in porosity in porosity in '(I'all 
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary cap,illary s'eam 
duration, separation, porosity, porOSity, porosity, satUration, ~ermeability, permeability, permeability, zone, zone, zone, zone .. perimeter, 

't LT a,A e B a e Ste i ki k'9 kv L"z noz 6a.cz 9w!cz Xcra'ck r~ a • 
(em3/cm3) (cm"lcm3) (cm%m3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/em3) (cm"lcm3

) (cm%m"). (cm 

7.SSE+OS 135 0.314 . I 0.314 0.251 0.079'1 ) I.S5E-OS 0.957 I' 1.5SE-OS lS.75 I 0.39 0.OS7 0:303 1-20,730 1 

Stratum Stratum Stratum ,Capillary Total 
Crack- Crack Enthalpy of Henry's law Henry's law Vapor ABC zone overall 

Bldg. 
ventililtion 
, .. rate,' 

Area of 
enclosed 

space· 
below 

to-total depth vaporization at constant at cons1ant at viscosity at effective effective effective effective effective Diffusion 

grade;', 
. 'As '" 

area below ave. groundwater ave. groundwater ave., groundwater ave. soil . diffusion diffusion diffusion ' diffusion diff.usion path 
ratio, grade, temperature, temperature, temperature, .temperature, coefficient, coefficient, coeffici'ent, coefficient, coefficierit, length, 

~Q~~~ding 

(cm3/s) 
11 Ze"ek 6Hv.TS His H'TS JJ.TS De"A D

etts D
eff

e D
ett

ez D
e
\ Ld 

. (cm2
) (unitless) _(em) (cal/mol) (atm-=-m3/molj (llI1illess) ~ __ (g/cm-s)_ (cm2~_ (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) 

1.24E+06 1.76E+07 1.18E-04 15 9,702 2. 79E-()3 1.16E-Oll.78E-04 1.01E-02 O.OOE+OO O.OOE+OO 1.53E-04-T]]\E-=-ro:r 135---:- I 

Exponent of Infinite 
Average Crack equivalent source Infinits 

Convection Sou rce vapor effective foundation indoor source Unit 
p'ath'~:' .liapbi' Crack 'flow rate 

,Iength~~ " • cone., radius, into bldg., coeryicient, crack, number; coefficient, 
Lp' . J \Csourc~ r6rack Qsoil Dcrack Acrack . exp(Pe1

) 0:. 

diffusion Area of Peclet attenuation bldg. risk Reference 
cone., factor, cone., 

Cbuilding URF RfC 

(cmf:; {jIg/m3) (crn) .lc_m3/s) (cm
2
/sL (cm') _~~~(unitless) (unitless) (~g/m3) , (~g/m3r' (mg/ni3) 

.15 2.90E+05 0.10 8.09E+Ol 1.01E-02 2.07E+03 1.21E+25 4.05E-05 1.17E+Ol NA-T3:9E:b2~ 

ENO 

~~~ ~ 

<~ 
. !~ '; .. , ->-.: ... :"." \ ,-", 

r: 

i-"', 

Industrial- Chlorobenzene :.Page 3bf 4 : 12/10/2007 Industrial- Chlorobenzene 12/10/2007 



RESULTS SHEET 

RISK-BASED GROUNDWATER,CONCENTRATIONCALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
, exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
conc., conc., groundwater solubility, groundwater ' 

carcinogen n6ncarcinogen conc., S conc., 
(flg/L) (f1;g/L) (flg/L) (flg/L) (flg/L) 

I NA NA NA 4.72E+05 NA 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to -

Hazard 
quotient 

from vapor 
intrusion to 

indoor air, indoor air, 
carcinogennoncarciflbgen 
(uniUess) (unitless) 

- --- --- - --- - -----.--------,~--::-:------, 

NA 1.6E~01 ' 

.",-

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
'DOWN' 

.to "ENQ,~, 

END,;, ,ul' 

. " 

-Industrial -' Chlorobenzene 

'" 

... - -~ 

---~ 

';" . ....; 

'J 

,-
0, 

Page 4ofA. 12/10/2007 

RESULTS SHEET 

RISK-BASED GROUNDWATER. CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
. exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
conc., conc., groundwater solubility, groundwater . 

carcinogen n6ncarcinogen conc., S conc., 
(flg/L) (f1;g/L) (flg/L) (flg/L) (flg/L) 

NA NA NA 4.72E+05 NA 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to -
indoor air, 
carcinogen 
(uniUess) 

NA 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarciflbgen 
(unitless) 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
'DOWN' 

.to "ENQ,~. 

END,;"· I' 
. s 

-Industrial -' Chlorobenzene 

, , 
".::.. - ',' , ...... ~. 

,- .... "' 

Page 4ofA. 12/10/2007 



c~ 

, 

1 M~RE 1 

~ '" .' 

DATAENTRY $.l;E.ET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES [ ---] 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc.below) 

YES r--x-] r 

ENTER 

Chemical 
CAS No. 

(number$ only, 
no dashes)" 

ENTER 
Initial 

groundwater 
conc., 

Cw 
(~.g/L) 

I -319846-~.76E+02l 
ENTER ENTER 

Depth 
Average below grade 

soill' to bottom 
groundwater of enclosed 
temperature, space flo·or, 

T5 LF 
(0C) . (cm). 

I 20 I t5 I 

ENTER ENTER· 
Stratum A Stratum A 

SCS soil dry 
bulk density, 

ENTER 

Depth 
below grade 

to water table, 

LWT 

(cm) 

150 

ENTER 
Stratum A 
soil total 
porosity, 

, Chemical 

alpha~HGH (alpha-BHe) ~ 

ENTER ENTER ENTER 
Totals must add up to value of LWT (cell G28) 

Thickness Thickness 
Thickness of soil of soil 

of soil stratum B, stratum C, 
. stratum A, (Enter value or 0) (Enter value or 0) 

h. hs he 

(cm) (em) (cm) 

-----.l§.O._~O ~ O~ __ . 

ENTER ENTER ENTER 
Stratum A Stratum B Stratum B 

soil water-filled SCS soil dry 
porosity, soil type bulk density, 

ENTER ENTER . ENTER 
Soil 

stratum A 
Soil SCS 

stratum SCS soil type 
directly above soil type (used.to estimate OR 
water table, directly above soil vapor -

(Enter A,B, or C) water fable permeability) 

A I LS ____ LS~ __ 

ENTER ENTER ENTER ENTER 
Stratum B Stratum B Stratum C Stratum C 
soil total soil water-filled SCS· soil dry 
porosity, porosity, soil type bulk density; 

ENTER 

User-defined 
stratum A 
soil vapor 

permeability, 
k, 

(cm') 

1 

ENTER ENTER 
Stratum C Stratum C 
soil total soil wa\er~iilled 
porosity, porosity, 

ewe 

(cm"tcm3
) 

. LS 1.62 0.390 0.076 LS 1.62 0.391 0.076 LS 1.62 0.39 ~.Q:ozs:=J 

1 M~RE 1 

ENTER 
Enclosed 

ENTER ENTER 
Enclosed 

ENTER 
Enclosed 

ENTER ENTER ENT~R . 

. space Soil-bldg. space space EnClosed Floor~wall Indoor 
floor pressure floor floor space seam crack air excbange 

thickness, differential, length, width, height, Width, rate, 
L,,,,,k <loP Ls Ws Hs w ER 

(cm) (glcm·s') (cm) (em) (cm) (cr11). _111h) 

E3F--=:r=='40~==-=r ·····~T . ;8230-"·1.;;···~·' ·1---:CO:l c:':r=;·:·0:83='j--:-
'.~ _e"' 

.1. M~~:"'t"·~.c,~~~,:!~~g~"'0-" :-~~~r:~~~~~ .'- <~NT~~ .• ~ ~.,~~T!:.,~~:_~~c_.~~~;g~~ Ta!~~~h~a{(!. ~ 

END 'J 

Industrial· a!pha·BHC 

Ji?1Elfor ', .. A,' .time fo,r ExposurEl~: Exposure ~. ;risk 'for: quoli~,nt for 
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogen5; 
.. ATe ,:ATNe ED EF ·TR HiQ 

.,(yrs) ~~(}lrs) . ~JyrS.) ~tdays/yr) __ . _.(~nlUess)._,. __ .(.unitl~ 

'·70 :25 :':25:.: >. ,.J"I.~s. 250 

~~ :~.~ 

·t':OE,06,:. 1,:.' 

i.i~edli:i~alculate risk-based 
. grotl~dwaterconcentration. 

'Page 1'0(4 

.,i. 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 
Qsoll 

(Urn) 

.,;,-" 

~-~ ~;,~: ,,-'';::, -~~;:;;,..;.';":;~::,,,::,~" ":.",-,-;.~. -,-

-" ,." 
'.' 

\. 

12/10/2007 

.~ 

, 

DATA ENTRY $.l;E.ET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc.below) 

fMCiRfl 
L±-J. 

I 

ENTER 

Chemical 
CAS No. 

(number$ only, 
no dashes)" 

319846 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
(0C) 

20 

ENTER 
Stratum A 

SCS 

ENTER 
Enclosed 
. space 

floor 
thickness, 

Lcrack 

(cm) 

I, - ·t'S· 

f"MCiFiEl ~Ei-hE-R 

I 

1 

YES 

ENTER 
Initial 

groundwater 
conc., 

Cw 
(~.g/L) 

4.70E+02 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space flo'or, 

LF 

. (cm). 

t5 I 

ENTER· 
Stratum A 

soil dry 
bulk density, 

P: 
(g/cm') 

1.62 

ENTER 

Soil-bldg. 
pressure 

differential, 
<loP 

(glcm-s') 

-·~"-··';:40·.c .. k 
; 
,~ --,' ".- " 

"ENTEif' 
. ~ __ ~ "" : Ave.r,agIG9;;;"c""·,,.A).'era,gingc"; .. 

.time for '"'' . ,\,' ;time fo,r 
.c.~rcinogens, noncarcinogens, 

ATc ::ATNC 

.. (yrs) ~ ()irs) 

" 70 :25 

END 

Industnal - alpha-BHC 

X r 

• Chemical 

alpha~HGH (alpha-BHe) 

ENTER ENTER ENTER ENTER 
Totals must add up to value of LWT (cell G28) 

Depth 
below grade 

to water table, 
LWT 
(cm) 

150 

ENTER 
Stratum A 
soil total 
porosity, 

nA 

(unitless) 

0.390 

ENTER 
Enclosed 

space 
floor 

length, 
Ls 

(em) 

Thickness 
of soil 

. stratum A, 

hA 

(cm) 

150 J 

ENTER 
Stratum A 

soil water-filled 
porosity, 
. e~A 

(cm"tcm') 

0.076 

ENTER 
Enclosed 

space 
floor 

width, 
Ws 

(em) 

ENTER 

Thickness 
of soil 

stratum B, 
(Enter value or 0) 

hs 

(cm) 

a 

ENTER 
Stratum B 

SCS 

ENTER 

Enclosed 
space 
height, 

Hs 

(cm) 

.. ~".; '" ~_ "'c. ·";;;"",".:··.";-~.",, __ ·~Ta,get 
Exposure- Exposure ~'. ;risk'foi: 
duration; frequency, carcinogens, 

ED EF ·'TR 
.. (days/yO _('~niUess).; 

·t·:OE,06;:. 

I 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 

(cm) 

a 

ENTER 
Stratum B 

soil dry 
bulk density, 

P: 
(glcm'.) 

1.62 

ENTER 

Floor~wall 

seam crack 
Width, 

w 

(cm) 

'0:1 

ENTER 
1arget:MazarQ", ~ 

quotient for 
',' <, 

noncarcrnogens i 
niQ 

.(.uoitless) 

"-
i.i~ed:;d~alculate risk-based 

, qrotl~dwaterconcentration. 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A,B, or C) 

A I 

ENTER 
Stratum B 
soil total 
porosity, 

nS 

(unitless) 

0.39 1 

ENT~R _ 

Indoor 
air exchange 

rate, 
ER 

(1Ih) 

ENTER 

SCS 
soil type 

directly above 

water!able 

LS 

ENTER 
Stratum B 

soil water-filled 
porosity, 

ews 

(cm'lcm') 

0_076 

- ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability) 

LS 

ENTER 
Stratum C 

SCS' 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

I 

Leave blank to calculate 
Qsoll 

(Urn) 

'.' 

ENTER 

User·defined 
stratum A 
soil vapor 

OR permeability, 
k, - (cm') 

1 

ENTER ENTER ENTER 
Stratum C Stratum C Stratum C 

soil dry soil total soil water~iilled 
bulk density; porosity, porosity, 

• C 
Pb nC ew

c 

(g/cm') (unitless) (cm"lcm') 

1.62 0.39 ~ . .Q,076 

12/10/2007 



Diffusivity 
in air, 

Oa 
(cm2/s) 

CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Normal 

Oiffu~il/ity: . 'al rEjfElr'ence . . r~ferEffic~ 'tOe riprr:naJ, 'oqHing 
in water," \tempera~ure,4ernperatu:feJ~.,\ b0ilingppinkc

• ,point, 
Ow H TR ~Hv6 TEi 

2" / " . ", 3 . 0 . .' . ' '. '0 
(cm (8) (atm-m/mol) (. C) (cal/mol) ( K) 

;.": ,"- ":, 

Critical 
temperature, 

Tc 
(OK) 

Organic 
carbon 
partition 

coefficient, 

.Koc 

(cm3/g) 

Pure 
component Unit 

water risk Reference 
solubility, factor, coric". 

SURF Rte 
(mgfL) (/lg/m3r1

' (mg/m3
) 

1 1.42E-02 . 7. 34E-06, I, l,06E:;051 ,,25 .,.1, . -~5-,OOO ·1 596.551 839:,36" t r.23E+03·1,·-2.QOE+00 1.8E-03 1 O:OE+OO 

Er'fD~ 

.,~ 

,(";:-, 

.-~. 

',.: .. ..i)! 

( 

", 

Industrial - alpha-SHC • Page 2 of.4 12/10/2007 

Henry's 
law constant 

Diffusivity Oiffu~ivit~{· ·al rEjfElr'emce .. 
in air, 

Oa 
. (cm2/s) 

in water,·' 

Ow 
. (cm2;~)·· 

I· 1.42E-021 ·.7.34E-06. 

END 

Industrial - alpha-SHC 

\tempera~ure , 
H 

.• (atm~m3/mOI) 

l,.06E-05.· .1 

CHEMICAL PROPERTIES SHEET 

Henry's Enthalpy of OrganiC Pure 
law constant vaporization at Normal carbon component 
r~ferEffic~ . tOe riprr:naJ. . b6Hin·· ..... g Critical partition water 

4ernperatu:feJ.~ .. ,.\· .. b0iling.ppinhc . ,point, temperature, coefficient, solubility, 

TR ~Hv.6 TEi Tc .Koc S 
(0C) (cal/mol) (OK) (oK) (cm3/g) (mgfL) 

... 25 ··~s.,OOO 839.,36. . t r.23E+03· 1··2.QOE+00 

• Page 2 of.4 

Unit 
risk Reference 

factor, coric.,. 
URF Rte 

( ;3r1 I!gm . (mg/m3
) 

1.8E-03 I O:OE+OO 

12/10/2007 



INTERMEDIATE CALCULATIONS SHEET' 

Stratum A Stratum B Stratum C Stratum A Stratum A- Stratum A Stratum A Total Air-fiJled Water-filled Floor-
Sburce- soil soil soil effective soil soil soil Thickn.ess of porosity in porosity in porosity in wall 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability: permeability, permeability,. zone, zone, zone; zone, perimeter, 

t LT e/ ea B ea c Ste k; krg kv '-cz ncz ea.cz 8w.cz Xcrack 
(sec) (em) (cm%m3

) (cm3/cm3
) (cm3/cm3

) (cm%m3
) (cm2) (C~2) (cm') (cm) (crri"!cm3

) (t<m"!cm3
) (em%m3)' ' (cm) , 

, 7.SSE+OS 135,' '0.314 !, 0.314 0.314 0.079 1.65E-OS 0.957 l.SSE-OS ' 1S.75 0.39 0.OS7, I 0.303 20,730 

Bldg. 
ventilation 
:"'rate,' , 

-"q~uildin9 
tcm3/s) 

Area of 
enclosed 

space 
below 
grade, 

As 
(cm2

) 

, Stratum Stratum Stratum Capillary Total 
Crack- Crack Enthalpy of Henry's law Henry's law Vapor ABC zone overall 
to-total depth vaporization.at constant at constant at viscosity at effective effective effective effective effective Diffusion 
area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 
ratio, grade, temperature, temperature', temperature, temperature, coefficient, coefftcient, coefficient, coefficient; coefficient,length, 

11 ,,-- lerack 6Hv.Ts HTS H'TS ~TS' DeliA DellS Del'lc D,ellcz bell
T Ld 

{LlnitleS§) , _ (em) (cal/mol) (alm-m3/mol) (unitless) (gfcm-s) (cm2/s) (cm'fs) (cm'ls) (crn2/s) '(cm2/s) (cm) 

1:24E+061.76E;07 1'1.18E-04T 1'5 T ~0,B15==[-----S:79E-06~-2A1E-04 1.7SE-04 T 2.01E-03 O.OOE+OO O.OOE+OO 3.77E-03! 2.1SE-03 I, 135' J 

Exponent of ,Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor source 
. "path ~:vapor ' Crack flow rate diffusion Area of Peelet attenuation bldg. 
, length; cone., radius, into bldg., coefficient. crack, number, coefficient, conc., 

Lp ." i 'Csource r~rack Qsoi! Dcrac~ Acrack exp(Pe~) ex Cbuilding 

(cm1->{(~gfm3) (emt jcm%) (cm2/s) (cm2) (unitless) _-'- _ (ullitiessL _(~g/m3), 

, Unit 
risk 

factor, 

URF 
(~g/m3)'1 

Reference 
conc., 

RfC 

(mgfm3) 

l. 

,-" 15- D.13E+o2-C 0.,10 TI.09E+01 r-2.6fE-B3 =r 2.07E+03 ~ -----s.44E+126-! 5.0SE-0s Ts.75E-os-l, 1.SE-03 1- NA 

-ENO- 1 

~ 
.~, ~." 

"":' 

~ 

Industrial - alpha-BHC 'Page30f4·" 12110/2007 

INTERMEDIATE CALCULATIONS SHEET 

Stratum A Stratum B Stratum C Stratum A Stratum A- Stratum A Stratum A Total Air-fiJled Water-filled Floor-
S6urce- soil soil soil effective soil soil soil Tl1ickn,ess of porosity in porosity in porosity in wall 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability" zone, zone, z,one; zone, perimeter, 

t LT e/ e.B e.c 
Ste k; krg kv '-cz ncz ea.cz 8w.cz Xerack 

(sec) (cm) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) (cm"lcm3

) (cm2) (cm') (cm2
) (Cm) (cm%m3

) (qm%m3
) (cm"lcm3), (cm) 

I 7.SSE+OS 135 '0.314 0.314 0.314 0.079 1.65E-OS 0.957 1.SSE-OS 1S.75 0.39 0.OS7 0.303 20,730 

Area of Stratum Stratum Stratum Capillary Total 
enclOsed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall 

Bldg. space to-total depth vaporization,at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundw,Her ave. groundwater ave. s'oil diffusion diffusion diffusion diffusion diffusion path 
:"'rate,' ' grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coemcient, coefficient, coefficient; coefficient, length, 

-"q~uildin9 As 11 '- ler.ck 6Hv.Ts HTs H'Ts ~TS' DattA Dett
s Del'I

C 
D,ettcz oett ' T Ld 

tem3/s) (cm2) (unitless) (cm) (cal/mol) (atrn-m3fmol) (unit/ess) (gfcm-s) (cm2fs) , (cm'fs) (cm'ts) (cm2/s) , (cm2/s) (cm) 

1:24E+06 1.76E+07 1.1SE-04 15 20,B15 5.79E-06 2.41 E-04 1.7SE-04 2,01E-03 O.OOE+OO O,OOE+OO 3,77E-03 I 2.1SE-03 I 135 

Exponent of ,Infinite 
Average Crack equivalent source Infinite l. 

Convection Source vapor effective foundation indoor source ' Unit 
. 'path ~:vapor ' Crack flow rate diffusion Area of Peelet attenuation bldg. risk Reference 
, length; o'one., . radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc., 

Lp i '~source r~rack Qsoil 
Dcrac~ 

Acrack exp(Pel) ex Cbuilding URF RfC 

(cm2 --".> 1(~glm3): (em)' (cm3!s) (cm2fs) (cm2) (unit/ess) (unitless) (~g/m3) (~gfm3)'1 (mglm3) 

15 ,1.13E+02 I 0.,10 S.09E+01 2.01E-03 2.07E+03 3.44E+126 5.0SE-05 5.7SE-03 I 1.SE-03 NA 

END 

~ 
,-' - '" .' .' ~, '\ .-

,,-<' ",' 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

. 
Indoor Indoor Risk-based Pure Final 

exposure exposure indoor component indoor 
groundwafer groundwater exposure water exposure 

cone., cone., groundwater solubility, groundwater 
carcinogen noncarcinogen cone., S cone., 

(~g/L) (~g/L) (~g/L) (~g/L) (llg/L ) 

NA NA NA 2.00E+03 NA 

INCREMENTAL RISKSALCULATIONS: .' 

Incremental 
risk from 

vapor 
intrusion to 

Hazard 
quotient 

from-vapor 
intrusion to 

indoor air, . indoor air, 
carcinogen noncarcinogen 
(unitless) (uniUess) 

MESSAGE AND ERROR SUMMARY BELOW:. (DO NOT USE RESUt TS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

···TO "END~.' :, 
(, 

END .. 

Industrial - alpha~BHC 

. .. 

.,.,. r" 

:.~O';,; 

. -

-~ :. 

.. , :" 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

. 
Indoor Indoor Risk.based Pure Final 

exposure exposure indoor component indoor 
groundwafer groundwater exposure water exposure 

cone., cone., groundwater solubility, groundwater 
carcinogen noncarcinogen cone., S cone., 

(~g/L) (~g/L) (~g/L) (~g/L) . (llg/L ) 

NA NA NA I 2.00E+03 NA 

INCREMENTAL RISKSALCULATIONS: .. 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

2.5E-06 

Hazard 
quotient 

from-vapor 
intrusion to 

. indoor air, 
noncarcinogen 

(uniUess) 

NA 

MESSAGE AND ERROR SUMMARY BELOW:. (DO NOT USE RESUt TS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

··.T.O "END~.' :, 

I· END 

Industrial - alpha~BHC 

".- ,._"-." ';-- -,. __ . ,-, ::-"'-.:'". 

, •••• '!" -,.' 
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:::' 

rMOREl .L±.....J 

I M~REI 

1 MOR.E .. 1 
. '" 

.j-. 

"Tr;iooET'" . 
,,,:~. 

CENo-] 

Industrial- gamma-BHC 

I 

DATKENTRY SHEET 

CAlcULATE RrSK-BASED GROUNDWATER CONCENTRATION (enter "X' in "YES" box) 

YES J 
OR 

CALCULATE INCFiEMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X''in "YES" box and initial groundwater conc. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

YES r-~X ==:J 

ENTER 
Initial 

groundwater 
conc., 

Cw 
(~g/L) Chemical 

58899 . I 5.40E+02 [-~.-. ~gamma:RCH (Lindane) . I 

ENTER 

Average 
soill 

groundwater 
temperature, 

Ts 
(0C) 

20 

ENTER 
Stratum A 

SCS 
soil type 

ENTER ENTER ENTER ENTER ENTER 
Depth Totals m~st add up to value of LWT (cell G28) 

below grade 
)0 bottom Depth Thickness 

of enclose.d . below grade of soil 
space floor, to water table, stratum A, 

LF LWT h. 

. (em) (cm) . . (em) 

1.~~_t5~0_. 150 I 

ENTER 
Stratum A 

soil dry 
buik density, 

ENTER ENTER 
Stratum A Stratum A 
. soil total soil water-.filled 
porosity, . porosity, 

Thickness 
of soil 

stratum B, 
(Enter. value or'O) 

he 

(cm) 

" 0 

ENTER 
StratumB 

SCS 
soiltype 

Thickness 
of soil 

stratum C, 
(Enter value or .0) 

he 

(cm) 

0 

ENTER 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C) 

A -_. 

ENTER 
Stratum B 
soil total 
porosity, 

___ I 

ENTER 

ses 
soil type 

directly above 

water table 

LS 

-( 

ENTER 
Stratum B 

soii watllr-filled 
porosity, 

ENTER 
Soil 

stratum A 
SCS 

soi/type 
(used to estimate 

soil vapor 

permeability) 

LS 

ENTER 
Stratum C 

SCS 

-
OR 

ENTER 
Stratum C 

soil dry 
bulk density, 

I 

.ENTER 

. User-defined 
stratum A 
soil vapor 

permeability, 
k., 

(em·) 

ENTER 
StratumC 
soil total 
porosity; 

ENTER 
StratumC 

soil water-filled 
porosity., 

ewe ~ 
(cm'lcm') 

LS .\ t.62 0.390 I· 0.076 LS I . 1.62 . 0.39 . 0.076 LS 1.59 O.399To.148 

,:1';'-

ENTER 
Enclosed 

ENTER ENTER 
Enclosed 

ENTER 
Enclosed 

ENTER ENTER ENTER 

space SOil-bldg. space space Enclosed Floor-wall hidoor 
floor pressure floor' floor space seam crack air exchange 

thickness, ·differ.ential, length, width, height, width, rate, 

L'''',k e.P Le We He 'w ER 

(cm) (g/cm-s·) (cm) (em) (cm) (cm) (I/h) 

,I".; ... ...' .. 

ENTE·"f'····· ENTER- "-"'EN,lR: ENTER 'E"NfER E'NTER 

'''A~er:g:gfl}g ":,: .;f:c; . AveragiHg : .. ';C" '~;i'::;:?"',·. . ,. ::;, :,,·c '-: "70;':; •. ;,;::'Earget ." .. ' ... ;: ,,,,I,amet:IJ?~ard,-,,;:;. ': . 
. time for : .time.for Exposure, Exposure risk.for· quotient for 

'carcinogens, '·~·oncarc;nogens, 'duratiOn:" frequency, carCinogens, noncarcinogens; 
ATe PiTNe ED; EF,TR l'H:Q 
(yrs) . (yrs) (yrs) . (days/yr) (.u,nj,tless) (Unitless)' 

70 ,~~ ., ,O'Z5: .:2.5':' 250 

l'::" 

'HlE:.06';' "",. 

j.·Us:ed to calculate ;isk:b~§ed 
.@louM.water concentration. 

Pag~\bf~ 

-. 

, ~: . ; '-

, 
ENTER 

Average vapor 
flow rate into bldg. 

OR 
Leave blank to calculate 

Qscil 

(Um) 

.;-. 

",.' 

&)f 

'-'.;~:-l"(-; 

12110/2007 

IM5REl .L±.....J 

1 MOR.E .. 1 
. '" 

. j-. 

END 

Industrial- gamma-SHC 

I 

DATKENTRY SHEET 

CALCULATE RrSK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I 
OR 

CALCULATE INCFiEMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X''in "YES" box and initial groundwater conc. below) 

YES X 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

(numbers only. Cw 
no dashes) (~g/L) Chemical 

58899 I 5.40E+02 gamma-HCH (Lindane) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals m~st add lip to value of LWT (cell G28) 

Average below grade Thickness Thickness 
soill )0 bottom Depth Thickness of soil of soil Soil 

groundwaJer of enclose.d ' below grade of soil stratum B. stratum C. stratum 
temperature. space floor. 

Ts LF 
(0C) .' (em) 

20 I 15 I 

ENTER ENTER 
Stratum A Stratum A 

SCS soil dry 
buik density. 

P: 
(g/em3) 

LS I t.62 

ENTER ENTER 
Enclosed 

space Soil-bldg. 
floor pressure 

thickness. 'differ.ential. 
Lcrack e.P 

(em) (glem-s·) 

eNTER ENtER 
"A~er:g:gfD9,,:,: _;f:e; I>,verag;Hg, ... ,,-···· 
. time for _ lime for 

'carCinogens, 
ATe 
(yrs) 

"noncarcinogens, 
p!TNc 

. (yrs) 

to water table. 
LWT 
(em), 

150 

ENTER 
Slratum A 
. soil total 
poros.ity. 

n 
.. 

(unitless) 

0.390 

ENTER 
Enclosed 

space. 
floor 

length. 
Le 

(em) 

stratum A. 
h. 

. (em) 

150 I 

ENTER 
Stratum A 

sojl water,filled 
porosity. 

ew
A 

. {cm3/cm') 

I 0.076 

ENTER 
Enclosed 

space 
floor 

width. 
We 

(em) 

(Enter. value or'O) 
he 

(em) 

" 0 

ENTER 
StratumB 

SCS 

ENTER 

Enclosed 
space 
height. 

He 
(em) 

J 

I 

(Enter value or .0) 
he 

(em) 

0 

ENTER 
Stratum B 

soil dry 
bulk density .. 

Pbe 

(glem') 

1.62 

ENTER 

Floor-wall 
seam crack 

width, 
'w 

(em) 

. . ~ . 
..i_. ':et'i'riR: 

directly above 
water table. 

(Enter A. B. or C) 

A 

ENTER 
Stratum B 
soil total 
porosity . 

.ne 

(unitless) 

. 0.39 

ENTER 

Indoor 
air exchange 

rate. 
ER 

(1/h) 

. ',' ;::0 :,,'.0 •• : '0.7,;·,:. :",:1;a'gel _. • .. "J:,amet,IJ?~ard"",::. ': .. ' . 
Exposure. Exposure risk.f.or· quotient for 
·duratiOn ... • frequency. carcinogens. noncarcinogens; 

ED.; EF.TR l'H:Q 
(yr.s) (days/yr) (u,ni-tless) (Unitless) . 

'L{)E:06'" 

'Us'ed to calculate ;isk:b~§ed 
, 'lou'ndWater concentration. 

I 

ENTER 

SCS 
soil type 

directly above 

water table 

LS 

ENTER 
Stratum B 

soii watllr-filled 
porosity. 

ewe 

(cm'lcm3
). 

. 0.Q76 

ENTER 
Soil 

stratum A 
SCS -

soil type 
(used to estimate 

soil vapor 

permeability) 

LS J 

ENTER 
Stratum C 

SCS 

, 
ENTER 

Average vapor 
'flow rate into bldg. 

OR 
Leave blank to calculate 

Qscil 

(Urn) 

.ENTER 

. User-defined 
stratum A 
soil vapor 

OR permeability. 
k., 

(em·) 

ENTER ENTER ENTER 
Stratum C StratumC StratumC 

soil dry soil tctal soil water-filled 
bUlk denSity. porosity; porosity .• 

Pb
C fic e e w ~ 

(glem') . (unitless) (em3/em') 

1-59 0.399 0.148 

12110/2007 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy'oJ "ce 'Organic Pure 
law constant law constant vaporizafion'at i No'rmal carbon component 

Diffusivity DiffU§l~[tY~~,,,,~ClJ:@f~ler(ge~re.ler~Q~,~~ '::.~~~e:rrC5:r:[n~I. "'~;,,~-bor~tn"g:~',,! Critical partition water 
. in air, in wa,tel',i", ,,,,tel'l:Jpera,t-urei "ternpeFatu-re;. ' ~J)0i1i,r:t~:po.i'r;J,t, ,·,.·,poir:l,t;,,,,,temperature, coefficient, solubility, 

Da Dw ;!,,,, H' . "T R t.H;,ti I~ , T c Koc S 
2 ' . '. 2" '. 'Cv~ ,c" " ,':'3' . '. ',cQ . ., ,""() ,," 0 '3, 

(cm Is)"", (em Is)" ',C' (atm-l11/mol) .;, ''(C)'''C9,O, (cal/mol) ,( K). (K) (cm /g) (mg/L) 

\L;:::';;~f:;'" ." !<U:~~ .. , !;.;~:~--'.':::{--' 

Unit 
risk 

factor"_ 
URF 

(llg/m3r1 

Reference 
, conc., 

RfC' 

(mg/m 3
) 

'1.42&02-T-7.34SQ,6", J.".,1,AOE"D5" .. I· ,-, 25- -·1 ---,t5."0-:.o,O,,,--.1-;59,6.551 -83.9,.3"6 -, "-1 t.07E+03._I" Z,3GE±OO 3. 7E~04 '1.1 E~03 
"-'~-~:. ,--" . 

I",'" END 
... ...:..::. 

"1,'-.. 

'.' 
~':'.:~J'>\ 

';',';'::. 

"'. <;'," 

",,-;:". 

" ,':,. .)., ~ 
-," 

d' 
~- '. ;?-.' :,·;":,1~. 

" 

;::: 

-. ~-.~.' 

·,<:t 
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Henry's 
law constant 

CHEMICAL PROPERTIES SHEET 

Henry's ~nthalpy'oJ. "ce' 
law constant vaporiz8.tion'at i No'rmal 

Diffusivity DiffU§.l~[tYL ... ~ClJ:@f~ler(ge .~re.ler~Q~.~···.~·· '::~~~e:rrC5:r:[n~I.·'~;.~-lJor~tn·g .. ~·.! Critical 
. in air, in wa,tel',i""".tel'l:Jpe"f!Jure, •. iernpeFature; .. ~J)0i1i,r:t~:po.i.r;J,t, ···.··poir:l,t;·",.temperature, 

Da Dw 'l," H. . T R t.H;,ti I~ . T c 

(cm2/s) ........ (crn2/s)':·~:.' (a.tr;;~r:U~/rnbl).':'. "co,C).,·".o .... (calfm~l) ~(OKr (OK) 

"' _ _ '~ __ u_."·" .,_.~_~:._ .. "." •. _.,~_," .. _ ... ~ _ ~"R.,. . .. ~:., ,~ __ , __ '"'; 

END I 
... ...:..::. 

'.' 

• ".~'-:;:".-.~--,,;:., --".- ~";C;'-:~'''i-'' 

<;,,"., 1 ~ '';~:.:'; : 

;:"'-", 

Industrial - 9':1mma-BHC 

Organic 
carbon 
partition 

coefficient, 

Koc 

( cri13/g) 

Pure 
component Unit 

water risk Reference 
solubility, factor"_ . conc., 

S URF RfC' 

(mg/L) (llg/m3r1 (mg/m3
) 

3.7E~04 1.1 E-03 I 

12/10/2007 



Exposure 
'duration, 

't: 

(sec) 

INTERMEDIATECALCULAT,IONS SHEET 

Stratum A Stratum S Stratum C Stratum A Stratum A Stratum A Stratum A Total Air"filled Water~filled Floor~ 
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled cdr-filled air:lilled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary' 'seam 

separation, porositY, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, _.perimeter, 

LT e/ ea a ea C Ste k; krg kv, Lez nez ea,ez ew,cz ( .xeraek 
(cm) (cm3/cm3), (cm%m3

) (cm%m~) _ (crT1
3/cm3

) (cm2
) (cm2

) (cm2
) (~m) (cm3/em3

) (cm%013) (cm%m3) (cm) 

r---Y-BBE';'oil 135 0.314 0.314 0.251 0.b79 1.65E-OB 0.957 1.5BE-OB 1B.75 0.39 0.OB7 0:303 20,730 

Stratum Stratum Stratum Capillary Total 
Crack- Crack Enthalpy of Henry's law Henry's law Vapor A S C zone overall 

Bldg. 
ventilation 

Area of 
enClosed 

space 
below 

to-total depth vaporization at constant at constant ,at viscosity at . effective effective effective effectfve effectiVe Diffusion 

. rate, ' . grade,' 
area' below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusiqn diffusion diffusion diffusion diffusion path 
ratio, ' grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

;'¢~'~'i!din9 
(cm3/s) 

· .. ·As T) Zeraek AHv.TS Hrs H'TS i-lrs De\ Deff
a De"e 6eft

ez Defl
r Ld 

(cm2
) (unitless) ~L (cal/mol) (atm-m3Imol) (unitless) (g/cm-s) (Cm2/S) (cm2/s) (cm"/s) _JCrl12!~____ (cm2/s) __ (9_mL 

[J24E+06' 1.76E+0711.f8@T15 20,915 l:65E-06 3. 1 BE-04 1.7BE-04 2.00E-03 O.OOE+OO O.OOE+OO 2.B6E-03 2.09E-03--1 135 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor sourCe Unit 
path vapor Crack flow rate diffusion Area of Peciet attenuation bldg. risk Reference 

length; Conc., radius" into bldg., coefficil'nt, crack, number, coefficient, cone., factor, conc., 

Lp , C,o",ee reraek a,oil Deraek Aeiaek 'exp(Pe') ex Cbuildjn~ URF RfC 

(cni;j: :(~g/m3) (cm) (crn3/s) (crT1
2/s) (cm2.) (urlitIEl.ss) (unitless) (i-lg/m3) (l-lg/m3r' (mg/m3) 

15 1.72E+02 0.10 B.09E+011 2.00E-03 2.07E+03 1.30E+127 S.OSE-05 8.66E:53- I 3.7E-04 -T-1.1E-03 

E~ 

,­
Industrial - gamma-SHC 

'. " ~ 

f-

.~ 

", :. 

Page 3-of 4 

," .. " 

~ "',,", 

;' ..... 

12/10/2007 

Source-
Exposure building 
'duration, separation, 

't: LT 

(sec) (cm) 

7.BBE+OB 135 

Area of 
enClosed 

Bldg. space 
ventilation below . rate, . 'grade,' 
;'q~'~'i!din9 · .. ·A

s 
(cm3/s) (cm2

) 

1.24E+06 1.76E+07 

Convection Source 
. path vapor 
length, ·Cone., 

Lp CsoLJrce 

(cm;) :(~g/m3) 

15 I 1.72E+02 

END 

(~ 

Industrial - gamma-SHC 

I 

Stratum A Stratum S 
soil soil 

air-filled air-filled 
porosity,· porosity, 

e/ ea S 

(cm3/em3) . (crihcm3) 

0.314 0.314 

Crack- Crack 
to-total depth 

area' below 
ratio, . grade, 

T) Zcrack 

(unitless) (cm) 

.1.1BE;04 15 

Average 
vapor 

Crack flow rate 
radius, . into bldg., 

rcrack Qsoil 

(cm) (cm3/s) 

0.10 B.09E+01 I 

INTERMEDIATECALCULAT,IONS SHEET 

Stratum C Stratum A Stratum A Stratum A 
soil effective soil soil 

air:lilled total fluid intrinsic relative air 
porosity, saturation, permeability, permeability, 

ea
c 

Ste k; krg 

(cm3/cm~) (cm"lcm3) (cm2
) (cm2

) 

0.251 0.b79 1.65E-OB 0.957 

Enthalpy of Henry's law Henry's law Vapor 
vaporization at constant at constant .at viscosity at 

ave. 'groundwater ave. groundwater ave. groundwater ave. soil 
temperature, temperature, temperature, temperature, 

AHv•TS Hrs H'TS j.lrs 

(cal/mol) (atm-m3Imol) (unitless) (g/cm-s) 

20,915 l:65E-06 3. 1 BE-04 1.7BE-04 

Exponent of Infinite 
Crack equivalent source 

effective foundation indoor 
diffusion Area of Peciet attenuation 

coeffici!,n!, crack, number, coefficient, 
Ocrack 

Acra'ck exp(Pe') ex 
(cm2/s) (cm2.) (unitless) (unitless) 

2.00E-03 2.07E+03 1.30E+127 S.OSE-05 

Page 3·of 4 

Stratum A Total Air"filled Water~filled Floor~ 

soil Thickness of porosity in porosity in porosity in wall 
effective vapor capillary capillary capillary capillary . seam 
permeability, zone, zone, zone, zone, _.perimeter, 

kv . Lez nez 9a,cz 8w.cz ( Xcrack 

(cm2
) (cm) (cm3/em3) (cm%r:n3) (cm3/cm3

) (cm) 

1.5BE-OB 1B.75 0.39 .o.OB7 0:303 20,730 

Stratum Stratum Stratum Capillary Total 
A S C zone overall 

. effective effective effective effectfve effectiVe Diffusion 
diffusiqn diffusion diffusion diffusion diffusion path 

coefficient, coefficient, coefficient, coefficient, coefficient, length, 

D
e
\ Deff

B De"e o'eU ez Delf
r Ld 

(crn2/s) (cm2/s) (cm"/s) (ern2/s) (cm2/s) (dm) 

2.00E-03 O.OOE+OO O.OOE+OO 2.B6E-03 2.09E-03 135 

Infinite 
source Unit 
bldg. risk Reference 

cone., factor, cone., 

Cbuildjn~ URF RfC 

(j.lg/m3) (j.lg/m3r' (mg/rn3) 

B.66E-03 3.7E-04 1.1E-03 

;' ..... 

12/10/2007 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: . INCREMENTAL R1SKCALCULAT10NS: 

. SCROLL' 
'DOWN 

TO "END." 

END. ··.·1 

Indoor Indoor Risk-based' Pure. Final 
exposure exposure indoor component indoor 

groundwater groundwater . exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., S cone., 
(~g/L) , (~g/L) (~g/L) (~g/L) (~g/L) 

NA NA. NA 7.30E+03·1. NA 1 

Incremental 
risk from 

vapor 
intrusiorito 

Hazard 
quotient 

from vapor 
intrusion to 

indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) . (unitless) 

1 '7;9E-07 T--K7-E~o3-.-.1 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS AREPRESENT) 

MESSAGE: Risk/HOar risk~based groundwater concentration is based on a route-to"routeextrapolation . 

-, ;." 

c-

, 

Industrial - gamma-SHC ,.Page 4 of4 .'. 

:~ : . 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: . INCREMENTAL R1SKCALCULAT10NS: 

'SCROLL' ..... 
'DOWN 

TO "END." 

END.' ··.·1 

Incremental 
Indoor Indoor Risk-based' Pure. Final risk from 

exposure exposure indoor component indoor vapor 
groundwater groundwater . exposure water exposure intrusiorito 

cone., cone., groundwater solubility, groundwater indoor air, 
carcinogen noncarcinogen cone., S cone., carcinogen 

(~g/L) '. (~g/L) (~g/L) (~g/L) (~g/L) (unitless) 

NA NA. NA 7.30E+03 .NA I .,·7;9E-07· 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS AREPRESENT) 

MESSAGE: Risk/HOar risk~based groundwater concentration is based on a route-to"routeextrapolation. 

Industrial - gamma-SHC ,.Page 4 of4 .'. 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
. (unitless) 

5.7E"03 I 

12/10/2007 
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( I L]Tetra Tech NUS, Inc. BORING LOG Page _1_ of L 
PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: 'T w·-??. S 
PROJECT NUMBER: G00455 DATE: . q -2.1;'; 0+ 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 

~~~------------------~ DRILLING RIG: OPT DRILLER: 

* When rock coring, enter rockbrokeness. 

.* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--~------------------------------------------------

Remarks 

Drilling Area.----=--, 
Background (ppm):1 0 I 

Converted to Well: Yes No -------- Well J.D. #: __ I.!...W.:..=-,..----"-."2=6::wS""-o ___ _ 

( I L]Tetra Tech NUS, Inc. BORING LOG Page _1_ of L 
PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: 'T w·-??. S 
PROJECT NUMBER: G00455 DATE: . q -2.1;'; 0+ 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 

~~~------------------~ DRILLING RIG: OPT DRILLER: 

* When rock coring, enter rockbrokeness. 

.* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--~------------------------------------------------

Remarks 

Drilling Area.----=--, 
Background (ppm):1 0 I 

Converted to Well: Yes No -------- Well J.D. #: __ I.!...W.:..=-,..----"-."2=6::wS""-o ___ _ 



( I tJTetra Tech NUS, Inc. BORING LOG Page -L of i 
PROJECT NAME: MCRD Parris Is.-Site 27 . BORING No.: :r W - ':2.3.::c. 
PROJECT NUMBER: G00455 DATE: 9- AI-03-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: ...;;C....;;.o..;.;n.:..:.ti ________ _ 
DRILLING RIG: OPT DRILLER: 

Blows { Sample 
6" or 
ROD 
(%) Sample 

Length 

• When rock coring, enter rock brokeness. 

No -----

Remarks 

Drilling Area 
Background (ppm): .... 1 -Q-. ---. 

WeIlI.D. #: T Vv - '?.3 :t 
~--~~-~~~------

( I tJTetra Tech NUS, Inc. BORING LOG Page -L of i 
PROJECT NAME: MCRD Parris Is.-Site 27 . BORING No.: :r W - ':2.3.::c. 
PROJECT NUMBER: G00455 DATE: 9- AI-03-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: ...;;C....;;.o..;.;n.:..:.ti ________ _ 
DRILLING RIG: OPT DRILLER: 

Blows { Sample 
6" or 
ROD 
(%) Sample 

Length 

• When rock coring, enter rock brokeness. 

No -----

Remarks 

Drilling Area 
Background (ppm): .... 1 -Q-. ---. 

WeIlI.D. #: T Vv - '?.3 :t 
~--~~-~~~------



( I L1Tetra Tech NUS, Inc. BORING LOG Page ~ of _(_ 

PROJECT NAME: MCRD Parri$ls.-Site 27 BORING No.: rw-2.45 
PROJECT NUMBER: G00455 DATE: 9; - :L.l-,. O"':f-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: -G-f!.M-¥JEl;-.--L----'---

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
-----~------------------------~~----------------

Remarks 

Drilling Area 
Background (ppm):r-I -:::0'--" 

Converted to Well: . Yes No Well 1.0. #: _----'T'-Y\~) _~....::a~y=...l-...:=:s::::-.-__ _ 

( I L1Tetra Tech NUS, Inc. BORING LOG Page ~ of _(_ 

PROJECT NAME: MCRD Parri$ls.-Site 27 BORING No.: rw-2.45 
PROJECT NUMBER: G00455 DATE: 9; - :L.l-,. O"':f-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: -G-f!.M-¥JEl;-.--L----'---

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
-----~------------------------~~----------------

Remarks 

Drilling Area 
Background (ppm):r-I -:::0'--" 

Converted to Well: . Yes No Well 1.0. #: _----'T'-Y\~) _~....::a~y=...l-...:=:s::::-.-__ _ 



( I L] TetraTech NUS, I~c. BORING LOG Page -.L of L 
PROJECT NAME: MCRD Parris Is:-Site 27 BORING No.: TW .;,... ?.S:r: 
PROJECT NUMBER: G00455' DATE: 9 - a 1- 0 ~ 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: .. OPT DRILLER: --,---:-:-------------

•• Include monitor reading in 6 foot intervals @ borehole. Increase. reading frequency if elevated reponse read. 

Remarks: 
--~------------------------------------------~ 

Remarks 

Drilling Area.--_--, 
Background (ppm):~1 C)~--1 

Converted to Well: Yes TW No ------- Well I. D. #: _----<T---'W'-"------.-;.2-1S"""X"""-___ _ 

( I L] TetraTech NUS, I~c. BORING LOG Page -.L of L 
PROJECT NAME: MCRD Parris Is:-Site 27 BORING No.: TW .;,... ?.S:r: 
PROJECT NUMBER: G00455' DATE: 9 - a 1- 0 ~ 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: .. OPT DRILLER: --,---:-:-------------

•• Include monitor reading in 6 foot intervals @ borehole. Increase. reading frequency if elevated reponse read. 

Remarks: 
--~------------------------------------------~ 

Remarks 

Drilling Area.--_--, 
Background (ppm):~1 C)~--1 

Converted to Well: Yes TW No ------- Well I. D. #: _----<T---'W'-"------.-;.2-1S"""X"""-___ _ 



[ h .. ) Tetra Tech NUS, Inc BORING LOG Page l of ·_1_. 

PROJECT NAME: MeRD Parris Is.-Site 27 BORING No.: T\AJ- '),,(o.:s:. 
PROJECT NUMBER: .. G00455 DATE: 91 60 (0']= 
DRILI:.ING COMPANY: Vironex, Inc. . GEOLOGIST: .....;C;;...;o;.;;.n;.;;.ti~ _____ .-.... __ _ 
DRILLING RIG: . OPT DRILLER: 

/ 

I 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------------------------

Remarks 

Drilling Area..--,--..., 
Background (ppm):1 Q 

Corlverted.to Well: No --------Yes TW Well 1.0. #: ___ -.J.,.I' .... \A""'J_---'A=Wc-,S"'--__ _ 
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PROJECT NUMBER: .. G00455 DATE: 91 60 (0']= 
DRILI:.ING COMPANY: Vironex, Inc. . GEOLOGIST: .....;C;;...;o;.;;.n;.;;.ti~ _____ .-.... __ _ 
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I 
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•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------------------------

Remarks 

Drilling Area..--,--..., 
Background (ppm):1 Q 

Corlverted.to Well: No --------Yes TW Well 1.0. #: ___ -.J.,.I' .... \A""'J_---'A=Wc-,S"'--__ _ 



[ Il] Tetra Tec~ NUS, Inc. BORING LOG Page -.l.. 01_1_ 

PROJECT NAME: MCRD Parris Is.-:Site 27 BORING No.: _-:I....:w;,.,::.;...-~a:::..1--~:c:::..-____ _ 
PROJECT NUMBER: G00455 . DATE: 9 - ao - 0 l-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: ..,::C:.;:o:.:.,:n:.:,:ti __ -,-_____ _ 
DRILLING RIG: OPT DRILLER: GAMWFM.. 

Blows I Sample 
6- or 
ROD 
(%) Sample 

Length 

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole .. Increase reading frequency if elevated reponse read. 

Remarks: 
------~------------------------------------------

Remarks 

Drilling Area~_..., 
Background (ppm):1 0 

Converted to Well: Yes . TW No ...,----- WeIlI.D. #: __ T..:...VJ~-_~..:....=....i:r-'-:{:.=_ ___ ---

[ Il] Tetra Tec~ NUS, Inc. BORING LOG Page -.l.. 01_1_ 

PROJECT NAME: MCRD Parris Is.-:Site 27 BORING No.: _-:I....:w;,.,::.;...-~a:::..1--~:c:::..-____ _ 
PROJECT NUMBER: G00455 . DATE: 9 - ao - 0 l-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: ..,::C:.;:o:.:.,:n:.:,:ti __ -,-_____ _ 
DRILLING RIG: OPT DRILLER: GAMWFM.. 

Blows I Sample 
6- or 
ROD 
(%) Sample 

Length 

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole .. Increase reading frequency if elevated reponse read. 

Remarks: 
------~------------------------------------------

Remarks 

Drilling Area~_..., 
Background (ppm):1 0 

Converted to Well: Yes . TW No ...,----- WeIlI.D. #: __ T..:...VJ~-_~..:....=....i:r-'-:{:.=_ ___ ---



{1l:Fetra Tech NUS, tne. BORING. LOG Page -L of _1_ 

PROJECT NAME: MCRD Parrisls.-Site 27 BORING No.: . TW - :l8 S 
PROJECT NUMBER: G00455 DATE: --q=-. =.'2":'""Q-"=. =-:..::O~g..,------
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: ....;;;..;;;.~------~-

Blows I Sample 
6" or 
ROD 
(%) Sample 

Length 

{ 

• When rock coring, enter rock brokeness. 

U 
5 
C 
5 

•• Include monitor reading in'6 I&ot intervals @ borehole. Increase reading frequen<;y if elevated reponse read; 

Remarks: ----------------------------------------------------

Remarks· 

Drilling Area 
Background (ppm):I"-O-=-'-' 

Converted to Well: Yes :rw No --------- Well 1.0. #: _--!i~W'""'_---L:;;t'_"'2.LoS""'· '-___ _ 

{1l:Fetra Tech NUS, tne. BORING. LOG Page -L of _1_ 

PROJECT NAME: MCRD Parrisls.-Site 27 BORING No.: . TW - :l8 S 
PROJECT NUMBER: G00455 DATE: --q=-. =.'2":'""Q-"=. =-:..::O~g..,------
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: ....;;;..;;;.~------~-

Blows I Sample 
6" or 
ROD 
(%) Sample 

Length 

{ 

• When rock coring, enter rock brokeness. 

U 
5 
C 
5 

•• Include monitor reading in'6 I&ot intervals @ borehole. Increase reading frequen<;y if elevated reponse read; 

Remarks: ----------------------------------------------------

Remarks· 

Drilling Area 
Background (ppm):I"-O-=-'-' 

Converted to Well: Yes :rw No --------- Well 1.0. #: _--!i~W'""'_---L:;;t'_"'2.LoS""'· '-___ _ 



( I tJ Tetra Tech NUS, Inc. BORING LOG Page --l- of -L 
PROJECT NAME: MCRD Parris Is.-Site 27 BORING .No.: TW - 2q :c. 
PROJECT NUMBER: G00455 DATE: q - W - QJ-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: . OPT DRILLER: ....;;;..:.Gf:\.,;.;..;.;..-M-W-· -E-:U------

Remarks 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm):I""""'-:;O:::---1 Remarks: LoG tN SC.B,£?YAR-D (B;..\yCfJ) IN') 

Converted to Well: Yes TW No ---- WeIlI.D. #: __ T.J..-"-\J\ .... l ----=2::....q ..... I=. ___ ~ 

( I tJ Tetra Tech NUS, Inc. BORING LOG Page --l- of -L 
PROJECT NAME: MCRD Parris Is.-Site 27 BORING .No.: TW - 2q :c. 
PROJECT NUMBER: G00455 DATE: q - W - QJ-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: . OPT DRILLER: ....;;;..:.Gf:\.,;.;..;.;..-M-W-· -E-:U------

Remarks 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm):I""""'-:;O:::---1 Remarks: LoG tN SC.B,£?YAR-D (B;..\yCfJ) IN') 

Converted to Well: Yes TW No ---- WeIlI.D. #: __ T.J..-"-\J\ .... l ----=2::....q ..... I=. ___ ~ 



[ I L) T elra Tech NUS, Inc. BORING LOG Page ...L. 01_1_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: TW - 30 5 
PROJECT NUMBER: G00455 DATE: 9 - 19 - Or 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: . OPT DRILLER: ~~GA-M-N-E-,L--L-----

lithology . 
Change 

flQO. (OepthIFt.) 
(%) . Sample or 

Length Screened 
Interval 

• When rock coring, 'enler rock brokeness. 

u 
s 
c 
s 

•• Include monitor reading in 6 loot intervals @ borehole~ Increase reading frequency il elevated reponse read. 

Remarks: 
--------------------------------~------~---

Remarks 

Drilling Area..---,o::---. 
Background (ppm):1 0 

Converted to Well: Yes \w No ----- WeIlI.D. #: __ -IT....;W"-"---_'30_· =S ___ _ 

-----------

[ I L) T elra Tech NUS, Inc. BORING LOG Page ...L. 01_1_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: TW - 30 5 
PROJECT NUMBER: G00455 DATE: 9 - 19 - Or 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: . OPT DRILLER: ~~GA-M-N-E-,L--L-----

lithology . 
Change 

flQO. (OepthIFt.) 
(%) . Sample or 

Length Screened 
Interval 

• When rock coring, 'enler rock brokeness. 

u 
s 
c 
s 

•• Include monitor reading in 6 loot intervals @ borehole~ Increase reading frequency il elevated reponse read. 

Remarks: 
--------------------------------~------~---

Remarks 

Drilling Area..---,o::---. 
Background (ppm):1 0 

Converted to Well: Yes \w No ----- WeIlI.D. #: __ -IT....;W"-"---_'30_· =S ___ _ 

-----------



[ Il]TetraTech NUS, Inc. BORING LOG Page-LofL 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: TV\) "5 II. 
PROJECT NUMBER: G00455 DATE: Cl- 19 - 01-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: -~------,----

Sample lithology 
Change 

I . (Depth/Ft.). 
Sample or 
length Screened 

Interval 

• When rock coring, enter rock brokeness. 

u 
S 
C 
5 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------------~----------------------------------

Remarks 

Drilling Arear--_-. 
Background (ppm):I· 0 

Converted to Well: Yes TW No Well 1.0. #: ____ ~T-"\N=---3.-.....\ .... I-______ _ 

[ Il]TetraTech NUS, Inc. BORING LOG Page-LofL 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: TV\) "5 II. 
PROJECT NUMBER: G00455 DATE: Cl- 19 - 01-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: -~------,----

Sample lithology 
Change 

I . (Depth/Ft.). 
Sample or 
length Screened 

Interval 

• When rock coring, enter rock brokeness. 

u 
S 
C 
5 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------------~----------------------------------

Remarks 

Drilling Arear--_-. 
Background (ppm):I· 0 

Converted to Well: Yes TW No Well 1.0. #: ____ ~T-"\N=---3.-.....\ .... I-______ _ 



r IlITetra Tech NUS, Inc. . BORING LOG Page..l of _1_ 
PROJECT NAME: MCRD Parrisls.-Site 27 BORING No.: TW - 32- I PROJECT NUMBER: G00455 DATE: ~ \ 2.0 IO""f DRILLING COMPANY: Vironex, Inc. GEOLOGIST: ....;C:...,:o;,;.;n:...;.;ti ________ _ DRILLING RIG: OPT DRILLER: G ~M W'E. L..L 

Blows I Sample 
6"ar 
RaO 
(%) Sample 

Length 

• When rock coring. enter rock brokeness. 
•• Inclucle monitor reacling in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: 

--------------------------------------~----------

Remarks 

Drilling Area 
Background (ppm):r"1 "'D~ 

Converted to Well: WeIlI.D. #: __ I-'---'-W-"----":3=2.:c.==-__ _ Yes No ----

r IlITetra Tech NUS, Inc. . BORING LOG Page..l of _1_ 
PROJECT NAME: MCRD Parrisls.-Site 27 BORING No.: TW - 32- I PROJECT NUMBER: G00455 DATE: ~ \ 2.0 IO""f DRILLING COMPANY: Vironex, Inc. GEOLOGIST: ....;C:...,:o;,;.;n:...;.;ti ________ _ DRILLING RIG: OPT DRILLER: G ~M W'E. L..L 

Blows I Sample 
6"ar 
RaO 
(%) Sample 

Length 

• When rock coring. enter rock brokeness. 
•• Inclucle monitor reacling in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: 

--------------------------------------~----------

Remarks 

Drilling Area 
Background (ppm):r"1 "'D~ 

Converted to Well: WeIlI.D. #: __ I-'---'-W-"----":3=2.:c.==-__ _ Yes No ----



[ I L] Tetra Tech NUS, Inc. BORING LOG PagelofL 
PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: T W - 33 s· PROJECT NUMBER: G00455 DATE: q.-?, 1-03-: DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti DRILLING RIG: OPT DRILLER: ---=G:"'":"A,-M-W-. -EM..--------

~~~~u 
s 
C Remarks s 

J 

• When rock coring, enter rock brokeness. 
•• InClude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: ------------------------------------------

o 

Drilling Area 
Background (ppm):I~O---' 

Well 1.0. #: __ :r-!-'-w:--....::3:::..>o.3 .......... S'---__ _ 
Converted to Well: Yes No --------

[ I L] Tetra Tech NUS, Inc. BORING LOG PagelofL 
PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: T W - 33 s· PROJECT NUMBER: G00455 DATE: q.-?, 1-03-: DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti DRILLING RIG: OPT DRILLER: ---=G:"'":"A,-M-W-. -EM..--------

~~~~u 
s 
C Remarks s 

J 

• When rock coring, enter rock brokeness. 
•• InClude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: ------------------------------------------

o 

Drilling Area 
Background (ppm):I~O---' 

Well 1.0. #: __ :r-!-'-w:--....::3:::..>o.3 .......... S'---__ _ 
Converted to Well: Yes No --------



( I L]Tetra Tech NUS, Inc. . BORING LOG Page _\_ of _1_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: . \"\\\ - 34l-
PROJECT NUMBER: G00455 DATE: - 9- ?'I- 01-
DRILLING COMPANY: Vironex, Inc. . GEOLOGIST: ...:C:..::o:.:..:n~ti~ _______ _ 
DRILLING RIG: OPT DRILLER: GAM\\Jre.u; 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--------------------~------~----------------------

Remarks 

Drilling Arear---;~..., 
. Background (ppm):1 0 

Converted to Well: Yes No -------'-- Well 1.0. #: __ :r..l.....!....VV::..!-~--..::::3'-4.:..:r ____ _ 

( I L]Tetra Tech NUS, Inc. . BORING LOG Page _\_ of _1_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: . \"\\\ - 34l-
PROJECT NUMBER: G00455 DATE: - 9- ?'I- 01-
DRILLING COMPANY: Vironex, Inc. . GEOLOGIST: ...:C:..::o:.:..:n~ti~ _______ _ 
DRILLING RIG: OPT DRILLER: GAM\\Jre.u; 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--------------------~------~----------------------

Remarks 

Drilling Arear---;~..., 
. Background (ppm):1 0 

Converted to Well: Yes No -------'-- Well 1.0. #: __ :r..l.....!....VV::..!-~--..::::3'-4.:..:r ____ _ 



tit) Tetra Tech NUS, Inc. BORING LOG Page -L of -L 
, PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: T\AJ -:- 355 
PROJECT NUMBER: G00455 DATE: 9 - 21 - 01: 
DRILLING COMPANY: Vironex, Inc. ' GEOLOGIST' Conti 

~~--------~--------DRILLING RIG: OPT DRILLER: 

IsampiE Deplh Blows I Sample Litholog'y 
No. (Fl.) 'jI" or Recove~ Change ' 
and or RaD I iln.. ,'hi", 

IType 01 Run (0/0) Sample or 
RQD No. Length Screened 

Inlerval 

5/ 

10/ 

13 
ID 

.. '010 L3 

1/ 

v 

• When rock conng, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------------------------~---------------

~t>.M \JV~Ll 

Remarks 

o 

o 

Q 

o 

Drilling Area 
Background (ppm): \"--=0--' 

Converted to Well: Yes No ----Tv.) Well 1.0. #: __ T-'---'-W.=....;...---'3 .... S=-::S"__ ___ _ 

tit) Tetra Tech NUS, Inc. BORING LOG Page -L of -L 
, PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: T\AJ -:- 355 
PROJECT NUMBER: G00455 DATE: 9 - 21 - 01: 
DRILLING COMPANY: Vironex, Inc. ' GEOLOGIST' Conti 

~~--------~--------DRILLING RIG: OPT DRILLER: 

IsampiE Deplh Blows I Sample Litholog'y 
No. (Fl.) 'jI" or Recove~ Change ' 
and or RaD I iln.. ,'hi", 

IType 01 Run (0/0) Sample or 
RQD No. Length Screened 

Inlerval 

5/ 

10/ 

13 
ID 

.. '010 L3 

1/ 

v 

• When rock conng, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------------------------~---------------

~t>.M \JV~Ll 

Remarks 

o 

o 

Q 

o 

Drilling Area 
Background (ppm): \"--=0--' 

Converted to Well: Yes No ----Tv.) Well 1.0. #: __ T-'---'-W.=....;...---'3 .... S=-::S"__ ___ _ 



[ I tJ Tetra Tech NUS, Inc. BORING LOG Page -Lot :.L 
PROJECT NAME: MeAD Parris Is.-Site 27 . BORING No.: TVJ - "3(0 ":c. PROJECT NUMBER: G00455 DATE:' C) I '2.1 I 0 -:r DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 

------~---------------------DRILLING RIG: OPT DRILLER: G#\M\.QE.U... 

Blows I Sample 
~" or 
ROD 
(ok) Sample 

Length 

• When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: ------------------------------------------------------

Remarks 

Drilling Area 
Background (ppm):r-, O=:---. 

Converted to Well: Yes :T\AJ No ---------------- Well 1.0. #: __ T....r-..;;.W-=-.. _· .-3~(a"""y:==--__ _ 

[ I tJ Tetra Tech NUS, Inc. BORING LOG Page -Lot :.L 
PROJECT NAME: MeAD Parris Is.-Site 27 . BORING No.: TVJ - "3(0 ":c. PROJECT NUMBER: G00455 DATE:' C) I '2.1 I 0 -:r DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 

------~---------------------DRILLING RIG: OPT DRILLER: G#\M\.QE.U... 

Blows I Sample 
~" or 
ROD 
(ok) Sample 

Length 

• When rock coring, enter rock brokeness. 
•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: ------------------------------------------------------

Remarks 

Drilling Area 
Background (ppm):r-, O=:---. 

Converted to Well: Yes :T\AJ No ---------------- Well 1.0. #: __ T....r-..;;.W-=-.. _· .-3~(a"""y:==--__ _ 



( I t)Tetra Tech NUS, Inc. BORING LOG Page -L of _1_ 

PROJECT NAME: MCRD Parris Is.-5ite 27 BORING No.: IW - 3z5 
PROJECT NUMBER: G00455 DATE:q-?.I-O:t 
DRILLING COMPANY'Vironex, Inc. GEOLOGIST' Conti 

~~~G~~.k -.M-IU-J--~.L-l_-. -------. DRILLING RIG: OPT 

ISamplE Depth 
No. (Ft) 
·and or 

ITypeol Run 
ROD No. 

o 

Blows I Sample Uthology 
6" or Recovery Change 
ROD I t""nth'<=< 

(%) Sample or 
Length Screened 

Interval 

v 
v 

5/ 

1/ 
1/ ~ 

1/ 

v v 

• When rock conng, enter rock brokeness. 

DRILLER: 

MATERIAL DESCRIPTION 

* 

SEE:.. 'TW-

•• Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency il elevated reponse read. 

Remarks: 
----------~------------------------------------

a 

b 

In 

10 

Drilling Area..--_--. 
Background (ppm):1 Q 

Converted to Well: Yes Tvv No ---- WeIlI.D. #: ___ '.!....w..!...::....._--=3:;:;..T-'-S=-__ _ 

( I t)Tetra Tech NUS, Inc. BORING LOG Page -L of _1_ 

PROJECT NAME: MCRD Parris Is.-5ite 27 BORING No.: IW - 3z5 
PROJECT NUMBER: G00455 DATE:q-?.I-O:t 
DRILLING COMPANY'Vironex, Inc. GEOLOGIST' Conti 

~~~G~~.k -.M-IU-J--~.L-l_-. -------. DRILLING RIG: OPT 

ISamplE Depth 
No. (Ft) 
·and or 

ITypeol Run 
ROD No. 

o 

Blows I Sample Uthology 
6" or Recovery Change 
ROD I t""nth'<=< 

(%) Sample or 
Length Screened 

Interval 

v 
v 

5/ 

1/ 
1/ ~ 

1/ 

v v 

• When rock conng, enter rock brokeness. 

DRILLER: 

MATERIAL DESCRIPTION 

* 

SEE:.. 'TW-

•• Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency il elevated reponse read. 

Remarks: 
----------~------------------------------------

a 

b 

In 

10 

Drilling Area..--_--. 
Background (ppm):1 Q 

Converted to Well: Yes Tvv No ---- WeIlI.D. #: ___ '.!....w..!...::....._--=3:;:;..T-'-S=-__ _ 



{ I L] Tetra Tech NUS,lnc. . . BORING LOG Page .J... ol_f_ 
PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.:TW - 3<6:c. PROJECT NUMBER: G00455 DATE: 9 - ?I- OJ DRILLING COMPANY: Vironex, Inc. GEOLOGIST: ....;C....;o~n~ti ________ _ DRILLING RIG: OPT DRILLER: G& MvJ E&L 

Blows I Sample lithology 
6° or Change 
ROD . I 

(%) Sample of 

Length Screened 
Interval 

* When rock coring, enter rock brokeness. .* Include monitor reading in 6 foot intelVals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: 

--------------------------------~------------~--

Remarks 

o 
b 

Drilling Area 
Background (ppm): Ir-o-=--' 

Converted to Well: Yes Tw No WeIlI.D. #: __ ....1T_'N.:.....:<....-...:.. _____ _ 

{ I L] Tetra Tech NUS,lnc. . . BORING LOG Page .J... ol_f_ 
PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.:TW - 3<6:c. PROJECT NUMBER: G00455 DATE: 9 - ?I- OJ DRILLING COMPANY: Vironex, Inc. GEOLOGIST: ....;C....;o~n~ti ________ _ DRILLING RIG: OPT DRILLER: G& MvJ E&L 

Blows I Sample lithology 
6° or Change 
ROD . I 

(%) Sample of 

Length Screened 
Interval 

* When rock coring, enter rock brokeness. .* Include monitor reading in 6 foot intelVals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: 

--------------------------------~------------~--

Remarks 

o 
b 

Drilling Area 
Background (ppm): Ir-o-=--' 

Converted to Well: Yes Tw No WeIlI.D. #: __ ....1T_'N.:.....:<....-...:.. _____ _ 



[ Il] Tetra Tech NUS, Inc. BORING LOG Page --L of _\ _ 

PROJECT NAME: . MCRD Parris Is.-Site 27 BORING No.: J:::1Qag S 
PROJECT NUMBER: G00455 DATE:!ij20\O'f-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: ""':;":::S:2':':'A.~M-~-E.lL.------

Blows I Sample lithology. 
6 n or Change 
ROD 
(%) Sample or 

Length Screened 
Interval 

• When rock coring, enter rock brokeness .. 

u 
s 
c 
s 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------~------------------------------------~--

Remarks 

Drilling Area,........,...,......., 
Background (ppm):\ 0 

Converted to Well: No --------- WeIlI.D.#: __ TW....l....!I~-_~.:::. --l9.::::S~ __ __ Yes 

[ Il] Tetra Tech NUS, Inc. BORING LOG Page --L of _\ _ 

PROJECT NAME: . MCRD Parris Is.-Site 27 BORING No.: J:::1Qag S 
PROJECT NUMBER: G00455 DATE:!ij20\O'f-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: ""':;":::S:2':':'A.~M-~-E.lL.------

Blows I Sample lithology. 
6 n or Change 
ROD 
(%) Sample or 

Length Screened 
Interval 

• When rock coring, enter rock brokeness .. 

u 
s 
c 
s 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------~------------------------------------~--

Remarks 

Drilling Area,........,...,......., 
Background (ppm):\ 0 

Converted to Well: No --------- WeIlI.D.#: __ TW....l....!I~-_~.:::. --l9.::::S~ __ __ Yes 



( Il)Tetra Tech NUS,tnc. BORING LOG Page-.L of l 

. PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: ,w -~1" 
PROJECT NUMBER: G00455 DATE: q \ci.O \ 03: 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Contj 

----~--------------------DRILLING RIG: OPT DRILLER: GAMWE.U.. 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehble. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------------------

Remarks 

Drilling Area 
Background (ppm):r-I-='o-' 

Converted to Well: Yes No WeIlI.D. #: __ T,-W'-><-.':"_4 ...... 0,-",· __ !~ ___ _ 

( Il)Tetra Tech NUS,tnc. BORING LOG Page-.L of l 

. PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: ,w -~1" 
PROJECT NUMBER: G00455 DATE: q \ci.O \ 03: 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Contj 

----~--------------------DRILLING RIG: OPT DRILLER: GAMWE.U.. 

• When rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehble. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------------------

Remarks 

Drilling Area 
Background (ppm):r-I-='o-' 

Converted to Well: Yes No WeIlI.D. #: __ T,-W'-><-.':"_4 ...... 0,-",· __ !~ ___ _ 



( I L) Tetra Tech NUS, InG. BORING LOG Page -L of _(_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: I w-4 ( 52 
PROJECT NUMBER: . G00455· DATE: <1 - '1.0- 01-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: --G---A.-M-j-hJ-e,-L-L--:-----

Blows I 
6" or 
ROD 

Sample u 
s 

(%) Sample .c Remarks 
Length s 

* 

*. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency. if elevated reponse read. 

Remarks: 
------------------------------~------------------

Drilling Area.--_.:.., 
Background {ppm):1 0 ·1 

Converted to Well: Well J.D. #: _--!.T-=w~-_4.....L· ..... \ _5""--___ _ Yes TW No -----

( I L) Tetra Tech NUS, InG. BORING LOG Page -L of _(_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: I w-4 ( 52 
PROJECT NUMBER: . G00455· DATE: <1 - '1.0- 01-
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: --G---A.-M-j-hJ-e,-L-L--:-----

Blows I 
6" or 
ROD 

Sample u 
s 

(%) Sample .c Remarks 
Length s 

* 

*. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency. if elevated reponse read. 

Remarks: 
------------------------------~------------------

Drilling Area.--_.:.., 
Background {ppm):1 0 ·1 

Converted to Well: Well J.D. #: _--!.T-=w~-_4.....L· ..... \ _5""--___ _ Yes TW No -----



t h L] Telro Tech NUS, Inc. BORING LOG Page_'_ of _·1_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: IW 4'2..:c. 
PROJECT NUMBER: G00455 DATE: ----;Cj~I:-':2.0~I='D':::..,.:------
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti .. 
DRILLING RIG: OPT DRILLER: ....;;...,..,;..;;.---.....;....-.-------

Blows I Sample 
6" or 
RQO 

(%) Sample Remarks 
Length 

•• Include monitor reading in 6 fooi intervals @ borehole. Increase reading frequency if elevated reponse read. . Drilling Area 
Background (ppm):I"""'-="O--' Remarks: ST.AICI·· "'- 0'171.5 -5rIU- Tlf;...f"-lII'JG 

Converted to Well: Yes v No WeIlI.D. #: __ ....JT"--W~4..l....li:#.:......I""'· '--___ _ 

t h L] Telro Tech NUS, Inc. BORING LOG Page_'_ of _·1_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: IW 4'2..:c. 
PROJECT NUMBER: G00455 DATE: ----;Cj~I:-':2.0~I='D':::..,.:------
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti .. 
DRILLING RIG: OPT DRILLER: ....;;...,..,;..;;.---.....;....-.-------

Blows I Sample 
6" or 
RQO 

(%) Sample Remarks 
Length 

•• Include monitor reading in 6 fooi intervals @ borehole. Increase reading frequency if elevated reponse read. . Drilling Area 
Background (ppm):I"""'-="O--' Remarks: ST.AICI·· "'- 0'171.5 -5rIU- Tlf;...f"-lII'JG 

Converted to Well: Yes v No WeIlI.D. #: __ ....JT"--W~4..l....li:#.:......I""'· '--___ _ 



[ I L) Tetra Tech NUS, tnc. BORING LOG Page _l 01_'_ 

PROJECT NAME:. MCRD Parris Is.:'Site 27 BORING No.: T\AJ-43 S 
PROJECT NUMBER: G00455 DATE: 9 - 19 - O?b- . 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti . 
DRILLING RIG: OPT DRILLER: ...;;...;;..:;..;,.;;.:..-------.,;.---

Blows I Sample lithology .. 
6ft or Change 
RQD (Depth/Ft.) 

; .. 

(%) Sample or 
length Scree.ned 

Intervar 

-14.5 

'When rock coring. enter rock brokeness. 

"Include monitor reading in 6footinteNais @ borehole. Increase reading frequency if elevaled reponse read. 

Remarks: 
------------------~--------------------~~--------

Remarks 

Drilling Area 
Background (ppm):r-I 0=-·"'" 

Converted to Well: Yes No Well 1.0. #: __ T--'--=W:<...-_4 ..... 35=="---__ _ 

[ I L) Tetra Tech NUS, tnc. BORING LOG Page _l 01_'_ 

PROJECT NAME:. MCRD Parris Is.:'Site 27 BORING No.: T\AJ-43 S 
PROJECT NUMBER: G00455 DATE: 9 - 19 - O?b- . 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti . 
DRILLING RIG: OPT DRILLER: ...;;...;;..:;..;,.;;.:..-------.,;.---

Blows I Sample lithology .. 
6ft or Change 
RQD (Depth/Ft.) 

; .. 

(%) Sample or 
length Scree.ned 

Intervar 

-14.5 

'When rock coring. enter rock brokeness. 

"Include monitor reading in 6footinteNais @ borehole. Increase reading frequency if elevaled reponse read. 

Remarks: 
------------------~--------------------~~--------

Remarks 

Drilling Area 
Background (ppm):r-I 0=-·"'" 

Converted to Well: Yes No Well 1.0. #: __ T--'--=W:<...-_4 ..... 35=="---__ _ 



( I LJT ';'raTech NUS, Inc. BORING LOG Page _,_ of _1_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: I"" 44 I 
PROJECT NUMBER: G00455 DATE: q-lDt-O:r 
DRILLING COMPANY: Vironex,lnc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: ~-G-A-fv'\-W'---e-:U...--'-----

Depth 
(FL) 
or 

Run (%) 
RQO No. 

o 

• When rock coring. enter rock brokeness . 

.. Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency il elevated reponse read. 

Remarks: 
-----------------------------------------------~ 

,/ 

Remarks 

Drilling Area .... · -=----. 
Background (ppm):1 0 

Converted to Well: Yes TW No ---- Well 1.0. #: _--->.T--'W'-"-· -_1~4'--L=__ ___ _ 

( I LJT ';'raTech NUS, Inc. BORING LOG Page _,_ of _1_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: I"" 44 I 
PROJECT NUMBER: G00455 DATE: q-lDt-O:r 
DRILLING COMPANY: Vironex,lnc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: ~-G-A-fv'\-W'---e-:U...--'-----

Depth 
(FL) 
or 

Run (%) 
RQO No. 

o 

• When rock coring. enter rock brokeness . 

.. Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency il elevated reponse read. 

Remarks: 
-----------------------------------------------~ 

,/ 

Remarks 

Drilling Area .... · -=----. 
Background (ppm):1 0 

Converted to Well: Yes TW No ---- Well 1.0. #: _--->.T--'W'-"-· -_1~4'--L=__ ___ _ 



[ I t]Tetra Tech NUS, Inc. BORING LOG. Page_l_ of 2 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: TW 45D 
PROJECT NUMBER: G00455 DATE: 911g lOX: 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: ....,;G....,;A..;.;M~VJ1i:-l-l----------

Blows I Sample 
6u or 
RQO 

(%) Sample' or 
Length 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------------------

Remarks 

Drilling Area 
Background (ppm):r-I-O-"" 

Converted to Well: Well 1.0. #: __ --IT.....;W...,.·'----_· ---,4..".S;..!:D::::........... __ _ Yes TW No -----

[ I t]Tetra Tech NUS, Inc. BORING LOG. Page_l_ of 2 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: TW 45D 
PROJECT NUMBER: G00455 DATE: 911g lOX: 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 
DRILLING RIG: OPT DRILLER: ....,;G....,;A..;.;M~VJ1i:-l-l----------

Blows I Sample 
6u or 
RQO 

(%) Sample' or 
Length 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------------------

Remarks 

Drilling Area 
Background (ppm):r-I-O-"" 

Converted to Well: Well 1.0. #: __ --IT.....;W...,.·'----_· ---,4..".S;..!:D::::........... __ _ Yes TW No -----



. ( Il] Tetra TechNUS, Inc. BORING LOG Page .2.. of 2... . 

PROJECT NAME: MCRD Parrisls.-Site 27 BORING No.: T\AJ 45D 
PROJECT NUMBER: G00455 DATE: ----Lq...:,;1 :::"19-1I~a::"":3-=------
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti . 
DRILLING RIG: OPT DRILLER: -s,-f3-M-W-E-u------

Blows I Sample Lithology 
6" or Change 
ROD (Depth/Ft.) 
(%) Sample or 

Length ·Screened . 
Interval 

I 

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency il elevated reponse read. 

Remarks: 
--------~----------------~------~--~------------

Remarks 

Drilling Area 
Background (ppm): 1""---0---' 

Converted to Well: Yes' TW No --------- WeIlI.D. #: __ I....:.-;W-'--45~_D"'--___ _ 

. ( Il] Tetra TechNUS, Inc. BORING LOG Page .2.. of 2... . 

PROJECT NAME: MCRD Parrisls.-Site 27 BORING No.: T\AJ 45D 
PROJECT NUMBER: G00455 DATE: ----Lq...:,;1 :::"19-1I~a::"":3-=------
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti . 
DRILLING RIG: OPT DRILLER: -s,-f3-M-W-E-u------

Blows I Sample Lithology 
6" or Change 
ROD (Depth/Ft.) 
(%) Sample or 

Length ·Screened . 
Interval 

I 

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency il elevated reponse read. 

Remarks: 
--------~----------------~------~--~------------

Remarks 

Drilling Area 
Background (ppm): 1""---0---' 

Converted to Well: Yes' TW No --------- WeIlI.D. #: __ I....:.-;W-'--45~_D"'--___ _ 



( I L] Tetra Tech NUS, Inc, BORING LOG Page -.L of _,_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: :r:W -~.s 
PROJECT NUMBER: G00455 DATE: Q\20\ OJ 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 

. DRILLING RIG: OPT DRILLER:. ---"-§-A.-M-\..Qe,,---'--I..-L-----

Blows I Sample· Lithology 
6" or Change 
RaO 
(%) Sample or 

Length Screened 
IntelVal 

• When ·rock coring. enter rock brokeness. 

SEE. TW- 4TI 

u 
s 
c 
s 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------------------------

Remarks 

Drilling Arear-_-., 
Background (ppm):1 Q 

Converted to Well: Yes No --------- Well 1.0. #: ___ T.J........lO.,;W"----->4"""'.la...,S::::.....-__ 

( I L] Tetra Tech NUS, Inc, BORING LOG Page -.L of _,_ 

PROJECT NAME: MCRD Parris Is.-Site 27 BORING No.: :r:W -~.s 
PROJECT NUMBER: G00455 DATE: Q\20\ OJ 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 

. DRILLING RIG: OPT DRILLER:. ---"-§-A.-M-\..Qe,,---'--I..-L-----

Blows I Sample· Lithology 
6" or Change 
RaO 
(%) Sample or 

Length Screened 
IntelVal 

• When ·rock coring. enter rock brokeness. 

SEE. TW- 4TI 

u 
s 
c 
s 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------------------------

Remarks 

Drilling Arear-_-., 
Background (ppm):1 Q 

Converted to Well: Yes No --------- Well 1.0. #: ___ T.J........lO.,;W"----->4"""'.la...,S::::.....-__ 



( I t]Tetr. Tech NUS,lnc. BORING LOG Page.....L of -..L 

PROJECT NAME: MCRD Parris Is .. -Site 27 BORING No.: TW - 41- 'L 
PROJECT NUMBER: GOQ455 DATE: 91;;nlo3: 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 

------------------------------------DRILLING RIG: OPT DRILLER: . GI\tv\W£'U 

Sample 

. Remarks 

± 

~~-----~~~----------~~~~-~----4=~~----------------~~~----------_+--~+_~~ 
• When rock coring. enter rock brokeness. 

;. Include monitor reading in 6 loot intervals @ borehole, Increase reading Irequencyil elevated reponse read. 

Remarks: 
--------------------~----------~-------------------------

Drilling Area 
Background (ppm):I'-O---' 

w No --------- Well 1.0. #: ___ I.l-W.!..li:---_4-'-~__'_·..:::l+=___ __ _ Converted to Well: Yes 

( I t]Tetr. Tech NUS,lnc. BORING LOG Page.....L of -..L 

PROJECT NAME: MCRD Parris Is .. -Site 27 BORING No.: TW - 41- 'L 
PROJECT NUMBER: GOQ455 DATE: 91;;nlo3: 
DRILLING COMPANY: Vironex, Inc. GEOLOGIST: Conti 

------------------------------------DRILLING RIG: OPT DRILLER: . GI\tv\W£'U 

Sample 

. Remarks 

± 

~~-----~~~----------~~~~-~----4=~~----------------~~~----------_+--~+_~~ 
• When rock coring. enter rock brokeness. 

;. Include monitor reading in 6 loot intervals @ borehole, Increase reading Irequencyil elevated reponse read. 

Remarks: 
--------------------~----------~-------------------------

Drilling Area 
Background (ppm):I'-O---' 

w No --------- Well 1.0. #: ___ I.l-W.!..li:---_4-'-~__'_·..:::l+=___ __ _ Converted to Well: Yes 



1=1:: Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

Site 27 
Conti 

DRILLING Co.: Vironex 
DRILLER: <:JA~VJEU. 
DRILLING METHOD: OPT 
DEV. METHOD: ----

BORING No.: 
DATE COM 
NORTHING: 
EASTING: 

TION OF TOP OF RISER PIPE: 

.J..----,-~...;.....;._+_-- RISER STICK-UP ABOVE GROUND SURFACE: 

L.~b~ __ GROUND ELEVATION: 
H--- TYPE OF SURFACE SEAL.· __ ..... N..;a.· .:...A;o.... ___ _ 

·fF>+"""'-"-~~--- RISER PIPE J.D.: _.&..11_' ---",--___ _ 

TYPE OF RISER PIPE: _·...JPi-· ..:,V...;:c.:.-___ _ 

VA....,,"""';'''-'''''-+--- BOREHOLE DIAMETER: _ ..... ~.L-" ____ _ 
VAf-'.;,C-'--c.,--,+--'-- TYPE OF SEAL: N ~ 

~~~-+-__ ELEVATION I DEPTH OF SEAL: I -
'-~--"'+--- TYPE OF SEAL: N A 

:'<. ,1'Q~?74--- ELEVATION I DEPTH TOP OF FILTER PACK: /-

~~~~+:-:~~-r-- ELEVATION I DEPTH TOP OF SCREEN: _-,/--lo"---i 

'~"':jlEller'-...,.-----,-~--- TYPE OF SCREEN: P\JG 

SLOT SIZE X LENGTH: \Q5LXS' 

I.D. OF SCREEN: 

1oOo!!f---'---t--- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BonOM OF SCREEN: 

ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW l\ 
WELL: Nf"\ 

113 ~---:-+---ELEVATION I DEPTH OF BOREHOLE: ~-L _________________ ~ __ ~ 

1=1:: Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

Site 27 
Conti 

DRILLING Co.: Vironex 
DRILLER: <:JA~VJEU. 
DRILLING METHOD: OPT 
DEV. METHOD: ----

BORING No.: 
DATE COM 
NORTHING: 
EASTING: 

TION OF TOP OF RISER PIPE: 

.J..----,-~...;.....;._+_-- RISER STICK-UP ABOVE GROUND SURFACE: 

L.~b~ __ GROUND ELEVATION: 
H--- TYPE OF SURFACE SEAL.· __ ..... N..;a.· .:...A;o.... ___ _ 

·fF>+"""'-"-~~--- RISER PIPE J.D.: _.&..11_' ---",--___ _ 

TYPE OF RISER PIPE: _·...JPi-· ..:,V...;:c.:.-___ _ 

VA....,,"""';'''-'''''-+--- BOREHOLE DIAMETER: _ ..... ~.L-" ____ _ 
VAf-'.;,C-'--c.,--,+--'-- TYPE OF SEAL: N ~ 

~~~-+-__ ELEVATION I DEPTH OF SEAL: I -
'-~--"'+--- TYPE OF SEAL: N A 

:'<. ,1'Q~?74--- ELEVATION I DEPTH TOP OF FILTER PACK: /-

~~~~+:-:~~-r-- ELEVATION I DEPTH TOP OF SCREEN: _-,/--lo"---i 

'~"':jlEller'-...,.-----,-~--- TYPE OF SCREEN: P\JG 

SLOT SIZE X LENGTH: \Q5LXS' 

I.D. OF SCREEN: 

1oOo!!f---'---t--- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BonOM OF SCREEN: 

ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW l\ 
WELL: Nf"\ 

113 ~---:-+---ELEVATION I DEPTH OF BOREHOLE: ~-L _________________ ~ __ ~ 



Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 DRILLER: 

Co.: 
DATE COMPLET 
NORTHING: 

Site 27 
Conti 

DRILLING METHOD:=D~PT~_ 
DEV. METHOD: EASTING: 

ATION OF TOP OF RISER PIPE: 
14--..c..,---'---i--- RISER STICK-UP ABOVE GROUND SURFACE: 

GROUND ELEVATION: 
::::=t---'-- TYPE OF SURFACE SEAL:-,·._-..t..N-,,-· "'-A..:...... _____ _ 

:""";"':':'-";"''c-+---RISER PIPE 1.0.: _---JlL..·,_' ____ _ 
TYPE OF RISER PIPE: P'vC --.:......:..;=-----

/*--'-'-~"--"'-.---- BOREHOLE DIAMETER: __ ---=o~' '_"'"'""'-__ _ 
' ... v~4-"'---,'--'-+---TYPE OF SEAL: . IV A. 

4-.,..,---'---'<---i---. ELEVATION / DEPTH OF SEAL: _....;/-":";:..::...l.-I 
+-,,-..,.;.;...-""-t--- TYPE OF SEAL: N A 

i-:.:~~;.,.,,--"+-- ELEVATION / DEPTH TOP OF FILTER PACK: / 
_....;....:.....;:..l~ 

•... ~~~~r:--:--"1--- ELEVATION / DEPTH TOP OF SCREEN: /1 

·---'~903--....,-~,-t---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~t.;.=-::-=-I'QIJ-:---'---r-- TYPE OF FILTER PACK: 

pvc.. 
I 

LO SoL- >< 5 

NA 

ELEVATION / DEPTH BonOM OF SCREEN: / ~~ 
ELEVATION / DEPTH BonOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: NA 

/ 
+--,.--+---ELEVATION / DEPTH OF BOREHOLE: r-~~---------~~--~ 

Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 DRILLER: 

Co.: 
DATE COMPLET 
NORTHING: 

Site 27 
Conti 

DRILLING METHOD:=D~PT~_ 
DEV. METHOD: EASTING: 

ATION OF TOP OF RISER PIPE: 
14--..c..,---'---i--- RISER STICK-UP ABOVE GROUND SURFACE: 

GROUND ELEVATION: 
::::=t---'-- TYPE OF SURFACE SEAL:-,·._-..t..N-,,-· "'-A..:...... _____ _ 

:""";"':':'-";"''c-+---RISER PIPE 1.0.: _---JlL..·,_' ____ _ 
TYPE OF RISER PIPE: P'vC --.:......:..;=-----

/*--'-'-~"--"'-.---- BOREHOLE DIAMETER: __ ---=o~' '_"'"'""'-__ _ 
' ... v~4-"'---,'--'-+---TYPE OF SEAL: . IV A. 

4-.,..,---'---'<---i---. ELEVATION / DEPTH OF SEAL: _....;/-":";:..::...l.-I 
+-,,-..,.;.;...-""-t--- TYPE OF SEAL: N A 

i-:.:~~;.,.,,--"+-- ELEVATION / DEPTH TOP OF FILTER PACK: / 
_....;....:.....;:..l~ 

•... ~~~~r:--:--"1--- ELEVATION / DEPTH TOP OF SCREEN: /1 

·---'~903--....,-~,-t---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~t.;.=-::-=-I'QIJ-:---'---r-- TYPE OF FILTER PACK: 

pvc.. 
I 

LO SoL- >< 5 

NA 

ELEVATION / DEPTH BonOM OF SCREEN: / ~~ 
ELEVATION / DEPTH BonOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: NA 

/ 
+--,.--+---ELEVATION / DEPTH OF BOREHOLE: r-~~---------~~--~ 



1t: Tetra lech NUS, ·Inc .. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PRO~ECT No.: . 
SITE: 
GEOLOGIST: 

. .' 

MCRD Parris Island 
G00455 

DRILLING Co.: Vironex BORING No.: 
DRILLER: G.A.M\Vti:.U... DATE 

Site 27' 
Conti 

DRILLING METHOD: OPT . NORTHING: 
DEV. METHOD: R;,slSi1t..I:I'"I' EASTING: 

ATION OF TOP OF.RISER PIPE: 

==+-__ GROUND ELEVATION: 

1'--+-- TYPE OF SURFACE SEAL'.;... ----'Nc..;:·.""&~ ___ _ 

:·'>.'.~~4¥4---RISER PIPE 1.0.: \ II 

TYPE OF RISER PIPE: 

,.,,' I 
V./J~~~:'+----'-- BOREHOLE DIAMETER: u 

/J .... : .. , .. v.~~~~r----TYPEOFSEA~L~:_~_~h~I~&L-_______ __ 

~---+---'--+'+-__ ELEVATION I DEPTH OF SEAL: 1-
+-""""""'~'+--- TYPE OF SEAL: N ~ 

1'4'-;';';""";-~-'-+--- ELEVATION I DEPTH TOP OF FILTER PACK: 1-

t=::;~~~~7""7T-- ELEVATION I DEPTH TOP OF SCREEN: 1 

~.~;r--.';"""":'~++---TYPE OF SCREEN: Pvc. 
, 

SLOT SIZE X LENGTH: \OSLX 5 

I.D. OF SCREEN: 

..... I--'-'---'-~-+--- TYPE OF FILTER PACK: 

~IIIF=~:=F== ELEVATION I DEPTH BonOM OF SCREEN: 
ELEVATION I DEPTH BonOM OF FILTER PACK: 

. TYPE OF BACKFILL BELOW 

':'~mB WELL: .' 'l\Jt\. 
'.~ +-~'-;"':':"':+--- ELEVATION I DEPTH OF BOREHOLE: 

~~~~~~~--~~~~~~~~ 

) 

1t: Tetra lech NUS, ·Inc .. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PRO~ECT No.: . 
SITE: 
GEOLOGIST: 

. .' 

MCRD Parris Island 
G00455 

DRILLING Co.: Vironex BORING No.: 
DRILLER: G.A.M\Vti:.U... DATE 

Site 27' 
Conti 

DRILLING METHOD: OPT . NORTHING: 
DEV. METHOD: R;,slSi1t..I:I'"I' EASTING: 

ATION OF TOP OF.RISER PIPE: 

==+-__ GROUND ELEVATION: 

1'--+-- TYPE OF SURFACE SEAL'.;... ----'Nc..;:·.""&~ ___ _ 

:·'>.'.~~4¥4---RISER PIPE 1.0.: \ II 

TYPE OF RISER PIPE: 

,.,,' I 
V./J~~~:'+----'-- BOREHOLE DIAMETER: u 

/J .... : .. , .. v.~~~~r----TYPEOFSEA~L~:_~_~h~I~&L-_______ __ 

~---+---'--+'+-__ ELEVATION I DEPTH OF SEAL: 1-
+-""""""'~'+--- TYPE OF SEAL: N ~ 

1'4'-;';';""";-~-'-+--- ELEVATION I DEPTH TOP OF FILTER PACK: 1-

t=::;~~~~7""7T-- ELEVATION I DEPTH TOP OF SCREEN: 1 

~.~;r--.';"""":'~++---TYPE OF SCREEN: Pvc. 
, 

SLOT SIZE X LENGTH: \OSLX 5 

I.D. OF SCREEN: 

..... I--'-'---'-~-+--- TYPE OF FILTER PACK: 

~IIIF=~:=F== ELEVATION I DEPTH BonOM OF SCREEN: 
ELEVATION I DEPTH BonOM OF FILTER PACK: 

. TYPE OF BACKFILL BELOW 

':'~mB WELL: .' 'l\Jt\. 
'.~ +-~'-;"':':"':+--- ELEVATION I DEPTH OF BOREHOLE: 

~~~~~~~--~~~~~~~~ 

) 



Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 

. GEOLOGIST: 

MCRD Parris Island· 
G00455 
Site 27 

·Cohti 

DRILLING Co.: VironexBORING No.: 
DRILLER: ·C.AMWE..l.L. DATE CO 
DRILLING METHOD: OPT . NORTHING: ---:---DEV. METHOD: PERIS'"ff\C.,.l(. EASTING: 

TION OF TOP OF RISER PIPE: 

!s::==t---
GROUND ELEVATION: lS~30 

r+-- TYPE OF SURFACE SEAL: N ft . 

.. <:: :>1!itSf~+:':'+-+---RISER PIPE I.D.: ---'\....,tl,,--~ ___ ____ 
TYPE OF RISER PIPE: _-olP~V...;::c.=--___ _ 

+-"~-"-'-":i---- ELEVATION' DEPTH OF SEAL: 
~~~+---TYPE OF SEAL: N A 

·:I9~*~H--- ELEVATION' DEPTH TOP OF FILTER PACK: 

~&:":'d::::1t~7"j---c--ELEVATION' DEPTH TOP OF SCREEN: 

~-..: ... ~:-r:""':":""~~I----. TYPE OF SCREEN: -'P'---'-V..;::c.."'--____ _ 

SLOT SIZE X LENGTH: 10 5L X 5 ' 

\
11. 1.0. OF SCREEN: _ 

:".;.~J~~~--'-':-:,-+-- TYPE OF FILTER PACK: _ ..... N~· '-1.£1....>--___ _ 

ELEVATION' DEPTH BOTTOM OF SCREEN: 
ELEVATION 'DEPTH BOTTOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: tJ/\ 
ELEVATION' DEPTH OF BOREHOLE: 

1-

IJq 

Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 

. GEOLOGIST: 

MCRD Parris Island· 
G00455 
Site 27 

·Cohti 

DRILLING Co.: VironexBORING No.: 
DRILLER: ·C.AMWE..l.L. DATE CO 
DRILLING METHOD: OPT . NORTHING: ---:---DEV. METHOD: PERIS'"ff\C.,.l(. EASTING: 

TION OF TOP OF RISER PIPE: 

!s::==t---
GROUND ELEVATION: lS~30 

r+-- TYPE OF SURFACE SEAL: N ft . 

.. <:: :>1!itSf~+:':'+-+---RISER PIPE I.D.: ---'\....,tl,,--~ ___ ____ 
TYPE OF RISER PIPE: _-olP~V...;::c.=--___ _ 

+-"~-"-'-":i---- ELEVATION' DEPTH OF SEAL: 
~~~+---TYPE OF SEAL: N A 

·:I9~*~H--- ELEVATION' DEPTH TOP OF FILTER PACK: 

~&:":'d::::1t~7"j---c--ELEVATION' DEPTH TOP OF SCREEN: 

~-..: ... ~:-r:""':":""~~I----. TYPE OF SCREEN: -'P'---'-V..;::c.."'--____ _ 

SLOT SIZE X LENGTH: 10 5L X 5 ' 

\
11. 1.0. OF SCREEN: _ 

:".;.~J~~~--'-':-:,-+-- TYPE OF FILTER PACK: _ ..... N~· '-1.£1....>--___ _ 

ELEVATION' DEPTH BOTTOM OF SCREEN: 
ELEVATION 'DEPTH BOTTOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: tJ/\ 
ELEVATION' DEPTH OF BOREHOLE: 

1-

IJq 



Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: MCRD Parris Island DRILLING Co.: 
PROJECT No.: G00455 DRILLER: . GAM\D8M, 
SITE: Site 27 DRILLING METHOD: OPT 

. ...;;;;..;.....;;.....--

GEOLOGIST: Conti . DEV. METHOD: t'ERtstACTtc. EASTING: 
....;..;;~------

:,:£~~~~"":';';;""i-"--~-£LI::\lATION OF TOP OF RISER PIPE: 

~====+--~_ GROUND ELEVATION: 
1'--'+-- TYPE OF SURFACE SEAL:~_:....;N>L.lPt,-,-___ _ 

":'.'··f~""""""+-"-',",-=_f_-- RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

. II 
I"*~"""-:---:-"'lf---- BOREHOLE DIAMETER: 2:, 
...... -"--'-'-"'-,......,.,f---'- TYPE OF SEA_L_: ___ ----IN..;:,u.A->--____ _ 

~-'-'-"'--'~-- ELEVATION I DEPTH OF SEAL: / -

~~~-+--- TYPE OF SEAL: N A 

,,'.K~~~~;--"'--- ELEVATION I DEPTH TOP OF FILTER PACK: / -

~~~~~7~T---'-ELEVATION I DEPTH TOP OF SCREEN: -"';/--'-I~-f 

IC)Cr'--2"*'=!1""""'f--~"'--_f_--TYPE OF SCREEN: pvc.. 
SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

TYPE OF FILTER PACK: 

ELEVATION I DEPTH BOTTOM OF SCREEN: 

ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

TYPE OF, BACKFILL BELOW 

WELL: N£\ 
...,.,--'---'---4---ELEVATION I DEPTH OF BOREHOLE: 

~~~~~~~~~~~~~~=-~~ 

Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: MCRD Parris Island DRILLING Co.: 
PROJECT No.: G00455 DRILLER: . GAM\D8M, 
SITE: Site 27 DRILLING METHOD: OPT 

. ...;;;;..;.....;;.....--

GEOLOGIST: Conti . DEV. METHOD: t'ERtstACTtc. EASTING: 
....;..;;~------

:,:£~~~~"":';';;""i-"--~-£LI::\lATION OF TOP OF RISER PIPE: 

~====+--~_ GROUND ELEVATION: 
1'--'+-- TYPE OF SURFACE SEAL:~_:....;N>L.lPt,-,-___ _ 

":'.'··f~""""""+-"-',",-=_f_-- RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

. II 
I"*~"""-:---:-"'lf---- BOREHOLE DIAMETER: 2:, 
...... -"--'-'-"'-,......,.,f---'- TYPE OF SEA_L_: ___ ----IN..;:,u.A->--____ _ 

~-'-'-"'--'~-- ELEVATION I DEPTH OF SEAL: / -

~~~-+--- TYPE OF SEAL: N A 

,,'.K~~~~;--"'--- ELEVATION I DEPTH TOP OF FILTER PACK: / -

~~~~~7~T---'-ELEVATION I DEPTH TOP OF SCREEN: -"';/--'-I~-f 

IC)Cr'--2"*'=!1""""'f--~"'--_f_--TYPE OF SCREEN: pvc.. 
SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

TYPE OF FILTER PACK: 

ELEVATION I DEPTH BOTTOM OF SCREEN: 

ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

TYPE OF, BACKFILL BELOW 

WELL: N£\ 
...,.,--'---'---4---ELEVATION I DEPTH OF BOREHOLE: 

~~~~~~~~~~~~~~=-~~ 



Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

ECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

Co.: 
DRILLER: G.AM~E.l.t 

Site 27 DRILLING METHOD: OPT 
..;;;;..;.~--Conti DEV. METHOD: "Pi:::.~ISiAaI' 

OF TOP OF RISER PIPE: 

:=t-__ GROUND ELEVATION: 
:-"i--- TYPE OF SURFACE SEAL:;.... _~N..;..f\:....!.-___ _ 

o 

.'/.f.'7+"~~"+-"t---·RISER PIPE 1.0.: 
TYPE OF RISER PIPE: Pvc... 

?,I' ':v, .... ~~-'--:-i--- BOREHOLE DIAMETER: fd. 
:·~~;';";""''-:.,..;.~~-''-TYPE OF SEAL: N A 

~~---",+-__ ELEVATION / DEPTH OF SEAL: 1 ---''-'-''--'-f ~:"'-"-'~'+--- TYPE OF SEAL: N A 

JoOi:,......~~~-- ELEVATION / DEPTH TOP OF FILTER PACK: 1 
--:...:;...:~ )\IiIIIELLJ[L= ELEVATION I DEPTH TOP OF SCREEN: _....;1--"-1--1 

i TYPE OF SCREEN: PVc. 

SLOT SIZE X LENGTH: \OSL XSI 

1.0. OF SCREEN: 

:l6~':'-...,..--.:-t--- TYPE OF FILTER PACK: 

3~~~r-"""7"=-:~--- ELEVATION I DEPTH BOTTOM OF SCREEN: 
·,Ml'rI'"olV"o ..... c..:":.:----'-...,.,,...:.:-f---- ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 
WELL: Nt\ 
ELEVATION I DEPTH OF BOREHOLE: 

Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

ECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

Co.: 
DRILLER: G.AM~E.l.t 

Site 27 DRILLING METHOD: OPT 
..;;;;..;.~--Conti DEV. METHOD: "Pi:::.~ISiAaI' 

OF TOP OF RISER PIPE: 

:=t-__ GROUND ELEVATION: 
:-"i--- TYPE OF SURFACE SEAL:;.... _~N..;..f\:....!.-___ _ 

o 

.'/.f.'7+"~~"+-"t---·RISER PIPE 1.0.: 
TYPE OF RISER PIPE: Pvc... 

?,I' ':v, .... ~~-'--:-i--- BOREHOLE DIAMETER: fd. 
:·~~;';";""''-:.,..;.~~-''-TYPE OF SEAL: N A 

~~---",+-__ ELEVATION / DEPTH OF SEAL: 1 ---''-'-''--'-f ~:"'-"-'~'+--- TYPE OF SEAL: N A 

JoOi:,......~~~-- ELEVATION / DEPTH TOP OF FILTER PACK: 1 
--:...:;...:~ )\IiIIIELLJ[L= ELEVATION I DEPTH TOP OF SCREEN: _....;1--"-1--1 

i TYPE OF SCREEN: PVc. 

SLOT SIZE X LENGTH: \OSL XSI 

1.0. OF SCREEN: 

:l6~':'-...,..--.:-t--- TYPE OF FILTER PACK: 

3~~~r-"""7"=-:~--- ELEVATION I DEPTH BOTTOM OF SCREEN: 
·,Ml'rI'"olV"o ..... c..:":.:----'-...,.,,...:.:-f---- ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 
WELL: Nt\ 
ELEVATION I DEPTH OF BOREHOLE: 



Th Tetra Tech NUS,.lnc. TEMPORARY MONITORING WELL SHEET 
BORING 

P 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD,Parris Island DRILLING Co.: Vironex INGNo.: 
G00455 DRILLER: GAMVJ$t& DATE COMPLETE 

NORTHING: I 
EASTlNG: 

Site 27 DRILLING METHOD: OPT 
..;.;..;.......;..,,-~-...;;C...;;o.;.,;,nt~i __ '---__ ·DEV. METHOD: "P'a'~~lT l(. 

TION OF TOP OF RISER PIPE: 

GROUND ELEVATION: \ \·QCO L..:.C.i!E5::1!!!!!l!=::::::O+---
1'"'+--- TYPE OF SURFACE SEAL~: _-,N~&~ ___ _ 

:W;~:"";";""~+-+---RISER PIPE 1.0.: tu 
----:~....-----TYPE OF RI~ER PIPE: _---,:p_\J.:..c..~ ___ _ 

VA~~~'+--- BOREHOLE DIAMETER: ~ /I 
--:--........ '------V.-'lff,-":,..;;..,;,.~-t--- TYPE OF SEAL: bl IA 

~~~'+-__ ELEVATION lDEPTH OF SEAL: r-
+--"~~'-+--- TYPE OF SEAL: N-A. 

0(]04-:-~"""'-'-+--- ELEVATION I DEPTH TOP OF FILTER PACK: I -

t::=~~==ef+:"'~~",",,-- ELEVATION / DEPTH TOP OF SCREEN: __ /---.-J.--j 

Pvc ·-...,~e.-----"'""-+---TYPE OF SCREEN: : .... :.r..r 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~~=====~= ..... ----'--+--- TYPE OF FILTER PACK: NA 

ELEVATION I DEPTH BOTTOM OF SCREEN: 
ELEVATION I DEPTH BOTTOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: NA. I'-'-'-'-'-"-~~~---'---'--'-'-_'--'-'---'-'----'-'--'-'-'--'~ .... --:~-"--'-.,-' ~--,. _~ -1-+--- ELEVATION I DEPTH OF BOREHOLE: I 

Th Tetra Tech NUS,.lnc. TEMPORARY MONITORING WELL SHEET 
BORING 

P 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD,Parris Island DRILLING Co.: Vironex INGNo.: 
G00455 DRILLER: GAMVJ$t& DATE COMPLETE 

NORTHING: I 
EASTlNG: 

Site 27 DRILLING METHOD: OPT 
..;.;..;.......;..,,-~-...;;C...;;o.;.,;,nt~i __ '---__ ·DEV. METHOD: "P'a'~~lT l(. 

TION OF TOP OF RISER PIPE: 

GROUND ELEVATION: \ \·QCO L..:.C.i!E5::1!!!!!l!=::::::O+---
1'"'+--- TYPE OF SURFACE SEAL~: _-,N~&~ ___ _ 

:W;~:"";";""~+-+---RISER PIPE 1.0.: tu 
----:~....-----TYPE OF RI~ER PIPE: _---,:p_\J.:..c..~ ___ _ 

VA~~~'+--- BOREHOLE DIAMETER: ~ /I 
--:--........ '------V.-'lff,-":,..;;..,;,.~-t--- TYPE OF SEAL: bl IA 

~~~'+-__ ELEVATION lDEPTH OF SEAL: r-
+--"~~'-+--- TYPE OF SEAL: N-A. 

0(]04-:-~"""'-'-+--- ELEVATION I DEPTH TOP OF FILTER PACK: I -

t::=~~==ef+:"'~~",",,-- ELEVATION / DEPTH TOP OF SCREEN: __ /---.-J.--j 

Pvc ·-...,~e.-----"'""-+---TYPE OF SCREEN: : .... :.r..r 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~~=====~= ..... ----'--+--- TYPE OF FILTER PACK: NA 

ELEVATION I DEPTH BOTTOM OF SCREEN: 
ELEVATION I DEPTH BOTTOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: NA. I'-'-'-'-'-"-~~~---'---'--'-'-_'--'-'---'-'----'-'--'-'-'--'~ .... --:~-"--'-.,-' ~--,. _~ -1-+--- ELEVATION I DEPTH OF BOREHOLE: I 



1=1: Tetra Tech NUS, Inc. TEMPORARY MONITORING WEll SHEET 

PROJECT: 
PROJECT No.: 
SITE: . 
GEOLOGIST: 

MCRD Parris 
G00455 DRILLER: GAMW'eJ.A.. 
Site 27 DRILLING METHOD: OPT 

DEV. METHOD: PE.R~f:";"s.Itd;";""'-;r-t(.-. Conti 

ATION OF TOP OF RISER PIPE: 

GROUND ELEVATION: ~~tO =+---'--
"'"':'+-- TYPE OF SURFACE SEAL;...: _~N~A..:1-. ___ _ 

::.w:.t""'~~~---RISER PIPE 1.0.: _-'1'-0--:"_---, __ _ 
TYPE OF RISER PIPE: _ .... P_v~c..:....-___ _ 

"Lt.' v/'~~~":"'+_.c...-- BOREHOLE DIAMETER: _--,.2~ ____ _ 
.. V,,'--'---'~-+-l--- TYPE OF SEAL: N A 

~~-"---"-+-__ ELEVATION I DEPTH OF SEAL: 1-
~~':';';""";'-+---TYPE OF SEAL: N A 

:·::::·:·:>':PI~:: .: .. :::: 
:.JoOoIl+~"--::"-...,q--- ELEVATION / DEPTH TOP OF FILTER PACK: 1 -

>lilii~22[== ELEVATION I DEPTH TOP OF SCREEN: __ I--'---'--i 

: •••• ::. TYPE OF SCREEN: PV e .. 
SLOT SIZE X LENGTH: lO 61..X S' 

I.D. OF SCREEN: I II 

:~I~~~~b-__ --1I----_T_Y_PE_O_F_FI_LT_E_R_P_A_C_K_: __ N_~ ______ _ 

<)IIIIRS==g===-ELEVATION I DEPTH BonOM OF SCREEN: ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: NA.. 
. ELEVATION I DEPTH OF BOREHOLE: 

1=1: Tetra Tech NUS, Inc. TEMPORARY MONITORING WEll SHEET 

PROJECT: 
PROJECT No.: 
SITE: . 
GEOLOGIST: 

MCRD Parris 
G00455 DRILLER: GAMW'eJ.A.. 
Site 27 DRILLING METHOD: OPT 

DEV. METHOD: PE.R~f:";"s.Itd;";""'-;r-t(.-. Conti 

ATION OF TOP OF RISER PIPE: 

GROUND ELEVATION: ~~tO =+---'--
"'"':'+-- TYPE OF SURFACE SEAL;...: _~N~A..:1-. ___ _ 

::.w:.t""'~~~---RISER PIPE 1.0.: _-'1'-0--:"_---, __ _ 
TYPE OF RISER PIPE: _ .... P_v~c..:....-___ _ 

"Lt.' v/'~~~":"'+_.c...-- BOREHOLE DIAMETER: _--,.2~ ____ _ 
.. V,,'--'---'~-+-l--- TYPE OF SEAL: N A 

~~-"---"-+-__ ELEVATION I DEPTH OF SEAL: 1-
~~':';';""";'-+---TYPE OF SEAL: N A 

:·::::·:·:>':PI~:: .: .. :::: 
:.JoOoIl+~"--::"-...,q--- ELEVATION / DEPTH TOP OF FILTER PACK: 1 -

>lilii~22[== ELEVATION I DEPTH TOP OF SCREEN: __ I--'---'--i 

: •••• ::. TYPE OF SCREEN: PV e .. 
SLOT SIZE X LENGTH: lO 61..X S' 

I.D. OF SCREEN: I II 

:~I~~~~b-__ --1I----_T_Y_PE_O_F_FI_LT_E_R_P_A_C_K_: __ N_~ ______ _ 

<)IIIIRS==g===-ELEVATION I DEPTH BonOM OF SCREEN: ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: NA.. 
. ELEVATION I DEPTH OF BOREHOLE: 



Tetra Tech NUS, Inc~ TEMPORARY MONITORING WELL SHEET 

o 
PROJECT No.: DRILLER: GAM\..UEM- DATE 
SITE: DRILLING METHOD: OPT NORTHING: GEOLOGIST: Conti DEV. METHOD: ?~I~TA.\.""C. EASTING: 

TION OF TOP OF RISER PIPE: 

=+-__ GROUND ELEVATIQN: 
1"-'+-- TYPE OF SURFACE SEAL:;... _--L.::N:I-lAu.-___ _ 

,--_W~~~~---RISERPIPEI.D.: 1"----::::-'---::---"""';'--TYPE OF RISER PIPE: Pv C 
--.:...~=-----

";2" _ <-.. -" v;"' __ .,,..;-~'-"-+---BOREHOLE DIAMETER: .;J 

--Vi'-~~-+-rl---- TYPE OF SEAL:' N A 

~~~4--- ELEVATION / DEPTH OF SEAL: I -
~,-'-'-~4--- TYPE OF SEAL: N A. 

JoOia.-~,-+-,,...q-~- ELEVATION / DEPTH TOP OF FILTER PACK: 1-

ELEVATION / DEPTH TOP OF SCREEN: _...;/:.......loW-.-\ 

TYPE OF SCREEN: pvc... 
SLOT SIZE X LENGTH: tD~LXS I 

1.0. OF SCREEN: 

..::.,.j,~---,-.,.-:-~-t--- TYPE OF FILTER PACK: 

ELEVATION / DEPTH BOTTOM OF SCREEN: 
ELEVATION / DEPTH BOTTOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: - N ~ 

~""'-'''''''-:''''+--- ELEVATION / DEPTH OF BOREHOLE: ~~~~~~~~~~~~~~~~~ I t \ 

Tetra Tech NUS, Inc~ TEMPORARY MONITORING WELL SHEET 

o 
PROJECT No.: DRILLER: GAM\..UEM- DATE 
SITE: DRILLING METHOD: OPT NORTHING: GEOLOGIST: Conti DEV. METHOD: ?~I~TA.\.""C. EASTING: 

TION OF TOP OF RISER PIPE: 

=+-__ GROUND ELEVATIQN: 
1"-'+-- TYPE OF SURFACE SEAL:;... _--L.::N:I-lAu.-___ _ 

,--_W~~~~---RISERPIPEI.D.: 1"----::::-'---::---"""';'--TYPE OF RISER PIPE: Pv C 
--.:...~=-----

";2" _ <-.. -" v;"' __ .,,..;-~'-"-+---BOREHOLE DIAMETER: .;J 

--Vi'-~~-+-rl---- TYPE OF SEAL:' N A 

~~~4--- ELEVATION / DEPTH OF SEAL: I -
~,-'-'-~4--- TYPE OF SEAL: N A. 

JoOia.-~,-+-,,...q-~- ELEVATION / DEPTH TOP OF FILTER PACK: 1-

ELEVATION / DEPTH TOP OF SCREEN: _...;/:.......loW-.-\ 

TYPE OF SCREEN: pvc... 
SLOT SIZE X LENGTH: tD~LXS I 

1.0. OF SCREEN: 

..::.,.j,~---,-.,.-:-~-t--- TYPE OF FILTER PACK: 

ELEVATION / DEPTH BOTTOM OF SCREEN: 
ELEVATION / DEPTH BOTTOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: - N ~ 

~""'-'''''''-:''''+--- ELEVATION / DEPTH OF BOREHOLE: ~~~~~~~~~~~~~~~~~ I t \ 



. 1\: Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 

DRILLING Co.: Vironex BORING No.: 
DRILLER: GAMWg,lL DATE COMPLETE 
DRILLING METHOD: OPT· NORTHING: I 

~ LL:'::u...=-=~ 

DEV. METHOD: 'PERISII\LT'C. EASTING: 
Site 27 
Conti 

TION OF TOP OF RISER PIPE: 

=+ ___ GROUND ELEVATION: 

H--- TYPE OF SURFACE SEAL:_. _--:..N.,:..:..;t\~ __ _ 

':.w.';=~~"""'+---RISER PIPE I.D~: \ II ---'-------
. TYPE OF RISER PIPE: _-,eL-..:\}~c..=<--___ _ 

V./l~~~:"t--- BOREHOLE DIAMETER: 3 ,I '---='-------
Vf'!.,..".,+-~'+_--TYPE OF SEAL: 1\.) A 

~-7-~~--- ELEVATION / DEPTH OF SEAL: _-I--'-~-i 
Nf\-

jo()(.....,~~--+--- ELEVATION / DEPTH TOP OF FILTER PACK: I 
---'--'-..>...oj 

.·t:!~~~~7~T-- ELEVATION / DEPTH TOP OF SCREEN: _...:../~"--I 

~.;.:::";~~~A~+-----TYPE OF SCREEN: Pvc 

SLOT SIZE X LENGTH: \t) 5L X 5 J 

I.D. OF SCREEN: 

.... _.-.. -_.-_, .... .-.-~""'--'--'-+--- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BOTTOM OF SCi'lEEN: 

ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

. TYPE OF BACKFILL BELOW 

WELL: . 

+:---'.,..-"-'-!---ELEVATION I DEPTH OF BOREHOLE: 
~~---~~~~~~~--~~~~~~ 

. 1\: Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 

DRILLING Co.: Vironex BORING No.: 
DRILLER: GAMWg,lL DATE COMPLETE 
DRILLING METHOD: OPT· NORTHING: I 

~ LL:'::u...=-=~ 

DEV. METHOD: 'PERISII\LT'C. EASTING: 
Site 27 
Conti 

TION OF TOP OF RISER PIPE: 

=+ ___ GROUND ELEVATION: 

H--- TYPE OF SURFACE SEAL:_. _--:..N.,:..:..;t\~ __ _ 

':.w.';=~~"""'+---RISER PIPE I.D~: \ II ---'-------
. TYPE OF RISER PIPE: _-,eL-..:\}~c..=<--___ _ 

V./l~~~:"t--- BOREHOLE DIAMETER: 3 ,I '---='-------
Vf'!.,..".,+-~'+_--TYPE OF SEAL: 1\.) A 

~-7-~~--- ELEVATION / DEPTH OF SEAL: _-I--'-~-i 
Nf\-

jo()(.....,~~--+--- ELEVATION / DEPTH TOP OF FILTER PACK: I 
---'--'-..>...oj 

.·t:!~~~~7~T-- ELEVATION / DEPTH TOP OF SCREEN: _...:../~"--I 

~.;.:::";~~~A~+-----TYPE OF SCREEN: Pvc 

SLOT SIZE X LENGTH: \t) 5L X 5 J 

I.D. OF SCREEN: 

.... _.-.. -_.-_, .... .-.-~""'--'--'-+--- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BOTTOM OF SCi'lEEN: 

ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

. TYPE OF BACKFILL BELOW 

WELL: . 

+:---'.,..-"-'-!---ELEVATION I DEPTH OF BOREHOLE: 
~~---~~~~~~~--~~~~~~ 



Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT No.: 
SITE: 

. GEOLOGIST: 
Site 27 
Conti 

Co.: Vironex· 
DRILLER:GAMv.:£l..L 
DRILLING METHOD:,-= D;,,;...P;,,;...T __ 
DEV. METHOD: P"tatSTA.'-1tC. 

BORING No.: 
DATE COM 
NORTHING: 
EASTING: 

·.~~F777:+----ELiEVATION OF TOP OF RISER PIPE: 

~I--__ ' GROUND ELEVATION: -..:...;....,,;~--I ? 
~-,.- TYPE OF SURFACE SEAL;,..: _-.:N~&-l.-___ _ 

':':':J'I"7t'~~~+---'-- RISER PIPE /.D.: _--1-1 L_' ____ _ 
TYPE OF RISER PIPE: _-.:Pc:·..!V:....:lc.~ ___ _ 

~II vp~~"-++--......;,... BOREHOLE DIAMETER: ~ 
.V:;4-~';';';;';'~f---- TYPE OF SEAL: N A. 

~~~'+-__ ELEVATION I DEPTH OF SEAL: 1 .-
~':"";";'~4---TYPE OF SEAL: N A 

W~+F::-+-- ELEVATION I DEPTH TOP OF FILTER PACK: 1 .-.. 

...• ~~¥-~:f'f¢/f4--- ELEVATION I DEPTH TOP OF SCREEN: __ 1----"--'--1 

..... ~~;;,,:,..;.~"""4--- TYPE OF SCREEN: 

SLOT SIZEX LENGTH: 

/.D. OF SCREEN: III 

...... ~--'-..:.,;,.;,.;,-4--- TYPE OF FILTER PACK: N ~ 

Ililiptpf== ELEVATION I DEPTH BOTTOM OF SCREEN: I 2t.t ELEVATION I DEPTH BOTTOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: N t'1 
ELEVATION I DEPTH OF BOREHOLE: 1 ?5 

• 

Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT No.: 
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. GEOLOGIST: 
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DEV. METHOD: P"tatSTA.'-1tC. 
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NORTHING: 
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11: Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 

. SITE: 
GEOLOGIST: 

DRILLING Co.: Vironex BORING No.: 
DRILLER: GA.MNE..LLDATE 
DRILLING METHOD: OPT NORTHING: 
DEV. METHOD: P-~ISTA.\.TIc:. EASTING: 

. ATlON OF TOP OF RISER PIPE: 

GROUND ELEVATION: 1 :)~ 10 ::+--'---
H------ TYPE OF SURFACE SEAL: ,,\ A 

.'.,'::<CJ"':>+""'~~~--- RISER PIPE 1.0.: __ l,,-l_J ......"... ___ _ 

TYPE OF RISER PIPE: P \J C. 

VA~~~"+--- BOREHOLE DIAMETER: __ ..... 3_'_' ___ _ 
V:.i'!~~~"+--- TYPE OF SEAL: t>.J A. 

+--'~~"+-__ ELEVATION I DEPTH OF SEAL: / -

*'-~~-+--- TYPE OF SEAL: lJ A. 

JoO(JI+-~~-4--- ELEVATION / DEPTH TOP OF FILTER PACK: /-

< •• ' ..••..... \~~b::~~jf-~41-- ELEVATION / DEPTH TOP OF SCREEN: __ 1_. -"""'--I 

t"~-.. :~e&~~,;.,--..-+---TYPE OF SCREEN: 

SLOT SIZEX LENGTH: 10 SL KS I 

I.D. OF SCREEN: 

...... I---.....,.....,-'-'-H--- TYPE OF FILTER PACK: N~· 
-.....!..,;:'--'-'------

•. ·.,·,.~ljl~==SE=4==~ELEVATION / DEPTH BOTTOM OF SCREEN: 
.,.... ELEVATION / DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

~i~~·.~i... ____ ..l __ WELL: 
ELEVATION / DEPTH OF BOREHOLE: /\3 
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Tetra Tech NUS; Inc .. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

RD Parris Island DRILLING Co.: Vironex. BORING No.: 
G00455 
Site 27 

. Conti 

DRILLER: GAMWel,l. 
DRILLING METHOD: OPT 
DEV.METHOD: PER~I-~~A-~~-t-C-

DATE 
NORTHING: 
EASTING: 

TION. OF TOP OF RISER PIPE: 

:::::-\-__ GROUND ELEVATION: 

bt--- TYPE OF SURFACE SEAL: N A 

~~+-"+---RISER PIPE 1.0.: _~l;::::-fl~ __ .....;._ 
·.· ..... ··.rL ... ·· ... ··:··.·· TYPE OF RISER PIPE: p,,(' 

Vr~~""-;;""+--- BOREHOLE DIAMETER: . 2:/ . ----:.=;.-----
.v· ...... ,...:.;.,..+-'~-+------ TYPE OF SEAL: . N Pr 

I 

13.01-

+-'-"""""-~"-+-_~ ELEVATION I DEPTH OF SEAL: / -

~~~"-+--- TYPE OF SEAL: N A 

JoOoj~~~st--- ELEVATION I DEPTH TOP OF FILTER PACK: I ---

i~~ih ____ 8---r-~'-ELEVATION IDEPTH TOP OF SCREEN: /0 

.. ~l~~:~10 _____ GJ~-:- TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~-.:.-=:-~ ... ~~~'----'-- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BonOM OF SCREEN: / '2S 
ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: t.J A 
I-'--'....J...'---.,;..;..;.:.'-'-'--'-'-'--'-'-'--'--'-'-'---'---'---'---""-~ .... '---+.:..:. ..... .:.:.'-:--".-' .... -;---'-- ELEVATION I DEPTH OF BOREHOLE: /25 
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1=1: Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT No.: 
SITE: 
GEOLOGIST: 

DRILLING Co.: Vironex BORING No.: 
DRILLER: G&Mv.lStL DATE 
DRILLING METHOD: OPT NORTHING: 
DEV. METHOD: PEru";;;'S;-;"o,:.-::'{-'c..- EASTING: 

Site 27 
Conti 

TION OF TOP OF RISER PIPE: . 

, I. ==+-__ GROUND ELEVATION: 

++-~- TYPE OF SURFACE SEAL: N A _--'-'''-'-L--___ _ 

.. w,......,,~+'"'"~-..,...-- RISER PIPE 1.0.: _____ l_"---.,.. ___ _ 
TYPE OF RISER PIPE: __ pt-...:V~c..=-. ___ _ 

::::l! " V/'~~~4--- BOREHOLE DIAMETER: .:;I 

Af,.~~.;;.,.;.,.j--- TYPE OF SEAL: N B 

+"'~~"+-__ ELEVATION I DEPTH OF SEAL: / -

*",,~"""""'"""+--- TYPE OF SEAL: N A 

1oO(1*"'~~4-~- ELEVATION I DEPTH TOP OF FILTER PACK: / -

ELEVATION I DEPTH TOP OF SCREEN: / 
--'-"":;-i 

TYPE OF SCREEN: P\J(. 

SLOT SIZE X LENGTH: lOSL KsJ 

1.0. OF SCREEN: 

TYPE OF FILTER PACK: 

.. ~;:,:,~~---~,--:,,-r--- ELEVATION I DEPTH BonOM OF SCREEN: /13 
ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: NA 
ELEVATION I DEPTH OF BOREHOLE: / I 
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Af,.~~.;;.,.;.,.j--- TYPE OF SEAL: N B 

+"'~~"+-__ ELEVATION I DEPTH OF SEAL: / -

*",,~"""""'"""+--- TYPE OF SEAL: N A 

1oO(1*"'~~4-~- ELEVATION I DEPTH TOP OF FILTER PACK: / -

ELEVATION I DEPTH TOP OF SCREEN: / 
--'-"":;-i 

TYPE OF SCREEN: P\J(. 

SLOT SIZE X LENGTH: lOSL KsJ 

1.0. OF SCREEN: 
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.. ~;:,:,~~---~,--:,,-r--- ELEVATION I DEPTH BonOM OF SCREEN: /13 
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1=1:: Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

P,ROJ~CT: 
PROJECT No.: DRILLER: GAMWELl DATE COMP 
SITE: . Site 27 DRILLING METHOD: OPT NORTHING: 
GEOLOGIST: Conti DEV. METHOD: PE.fl.IS."TA.&:'1"tc. EASTING: 

ATION OF TOP OF RISER PIPE: 

NA 
==:+ ___ GROUND ELEVATION: ~ COS 
1'-"+0-- TYPE OF SURFACE SEAL:..: _...;.' ..!.:Nlt...!..:f\L...-__ _ 

~~"'+--- RISER 'PIPE 1.0.: _-=:!:l"-I'~ ___ _ 

TYPE OF RISER PIPE: _-:BJ~~c...=-___ _ 

V/~~:"":;';':"'':''-I---- BOREHOLE DIAMETER: _--==3::..L_1 ____ _ 

.. '.:·.'JVA~~~"+--- TYPE OF SEAL: NAt . 

~~':':"':":';-'+'-__ ELEVATION I DEPTH OF SEAL: 1 -
~~~'+--- TYPE OF SEAL: N 1\ . 

1oC.-:~~~~-- ELEVATION I DEPTH TOP OF FILTER PACK: 1 
-----I 

•.•• ·~%;;,;;~~734r--- ELEVATION I DEPTH TOP OF SCREEN: __ 1'---'--1 

;~~~~~lbG01--TYPE OF SCREEN: 

SLOT SIZE X LENGTH: lOSL ><-5) 

I.D. OF SCREEN: III 

'J6§-~..:.....c.~--- TYPE OF FILTER PACK: ._--.:.N...:.!.,.V\..!.-___ _ 

ELEVATION I DEPTH BOTTOM OF SCREEN: 12.4 
ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: Nf\ 
~~'--+--- ELEVATION I DEPTHOF BOREHOLE: / 

~~~~~~--~'-----~'--'--~'--~ 
125 
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Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT No~: DRILLER: 6f\N\~ DATE 
SITE: Site 27 DRILLING METHOD: OPT NORTHING: 
GEOLOGIST: Conti DEV. METHOD: P£IlI'lA ... ,..,C. EASTING:· 

OF TOP OF RISER PIPE: 

GROUND ELEVATION: \~.~'l :=t---
"""+--. TYPE OF SURFACE SEAL::...:.. .. _---..:.N~&~ __ _ 

..... ,': ...... ".:.rtI'~~~-+4--- RISER PIPE 1.0.: _~~_~I-:--~ __ _ 

TYPE OF RISER PIPE: _,....Pv'--"-.... C,,"'---__ -'-_ 

v/-...,+"'-~"'+--- BOREHOLE DIAMETER: ---,O¢..,!-II-__ --

:.·.v"~~,,....:.;.,_'_+--- TYPE OF SEAL: N As 

",,"",..;.;,.-,.~~ ___ ELEVATION I DEPTH OF SEAL: ,-

~~~;,f--- TYPE OF SEAL: NA 

>i~~HS#+--- ELEVATION I DEPTH TOP OF FILTER PACK: , -

.... ·~~~~ftc00t--- ELEVATION I DEPTH TOP OF SCREEN: __ '--""--I 

~I-="::~M~":':::;'~+--TYPE OF SCREEN: Pvc. 

SLOT SIZE X LENGTH: tOSLX 5' 

1.0. OF SCREEN: 

If~j~~1~8~4-~~TYPE OF FILTER PACK: 

••. · .•• ~IIIF~~tl===- ELEVATION I DEPTH BOnOM OF SCREEN: 
...... ELEVATION I DEPTH BOnOM OF FILTER PACK: 

TYPEpF BACKF!LL BELOW 

'."?J~~S..: _____ l4+---WELL: N Ij 
10: ELEVATION I DEPTH OF BOREHOLE: 

~~~--~~--~~~~~~~~~~ 
/13 
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PROJECT No~: DRILLER: 6f\N\~ DATE 
SITE: Site 27 DRILLING METHOD: OPT NORTHING: 
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OF TOP OF RISER PIPE: 
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TYPE OF RISER PIPE: _,....Pv'--"-.... C,,"'---__ -'-_ 
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:.·.v"~~,,....:.;.,_'_+--- TYPE OF SEAL: N As 

",,"",..;.;,.-,.~~ ___ ELEVATION I DEPTH OF SEAL: ,-
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>i~~HS#+--- ELEVATION I DEPTH TOP OF FILTER PACK: , -

.... ·~~~~ftc00t--- ELEVATION I DEPTH TOP OF SCREEN: __ '--""--I 

~I-="::~M~":':::;'~+--TYPE OF SCREEN: Pvc. 

SLOT SIZE X LENGTH: tOSLX 5' 

1.0. OF SCREEN: 

If~j~~1~8~4-~~TYPE OF FILTER PACK: 

••. · .•• ~IIIF~~tl===- ELEVATION I DEPTH BOnOM OF SCREEN: 
...... ELEVATION I DEPTH BOnOM OF FILTER PACK: 

TYPEpF BACKF!LL BELOW 

'."?J~~S..: _____ l4+---WELL: N Ij 
10: ELEVATION I DEPTH OF BOREHOLE: 

~~~--~~--~~~~~~~~~~ 
/13 



-w:t: Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT No.: 
. SITE: 
GEOLOGIST: 

MCRD Parris Island 
GQ0455. 

DRILLING Co.: Vironex 
DRILLER: GAl\I\\\)5.U.. DATE CO 

. Site 27 DRILLING METHOD: OPT NORTHING: 
Conti DEV. METHOD: t1:.,I.stAI."'C. EASTING: 

ATION OF TOP OF RISER PIPE: 

:::::=-If---- GROUND ELEVATION: 
1"-'+--- TYPE OF SURFACE SEAL: NAt 

~-------

,·.~:.c,..,;o..~~---RISER PIPE 1.0.: . tll 

TYPE OF RISER PIPE: Pvc.. 

·.".'>.:V;),~~~--",+--'-- BOREHOLE DIAMETER: 3" 
'.'·V;J+-~~~r---""- TYPE OF SEAL: . t-J A 

ioIf'-"~~"+--- ELEVATION I DEPTH OF SEAL: 
+-"~~"'f--- TYPE OF SEAL: N A 

~' /; ·jol:;'}OPSSP4---- ELEVATION I DEPTH TOP OF FILTER PACK: 

~~~::!:t~7Hr--ELEVATION I DEPTH TOP OF SCREEN: 

pvc :"~"",,*~++B---TYPE OF SCREEN: . 
..... : ... Ir>In". 

SLOT SIZE X LENGTH: 

I.D.OFSCREEN: \It 

-:-JI7Z7T-:---TYPE OF FILTER PACK: 

/ -.. 

/ 

1

[1111+.8=*4=== ELEVATION I DEPTH BonOM OF SCREEN: / 2.3 
ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

··:·'·~~ru~. WELL: /'J .f\ 
.. '.'.~ +-.;...,.;.~+--- ELEVA nON I DEPTH OF BOREHOLE: 

~~~~~~~~~~~~~-~~~ 
/ 
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~~~::!:t~7Hr--ELEVATION I DEPTH TOP OF SCREEN: 

pvc :"~"",,*~++B---TYPE OF SCREEN: . 
..... : ... Ir>In". 
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I.D.OFSCREEN: \It 

-:-JI7Z7T-:---TYPE OF FILTER PACK: 

/ -.. 

/ 

1
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~~~~~~~~~~~~~-~~~ 
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Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT No.: 
SITE: 
GEOLOGIST; 

MCRD Parris Island 
G00455 

BORING No.: 
DRILLER: 4>AMille.u.. DATE CO 

Site 27 DRILLING METHOD: OPT NORTHING: 
Conti DEV. METHOD: i"e.~\s.~tI..," .. t\t. EASTING: 

ATION OF TOP OF RISER PIPE: 

i::::i;t--- GROUND ELEVATION: 

1-""+-- TYPE OF SURFACE SEAL:~-J.,;f\.IoI.\.J-A.1--__ ...,...._ 

~~~--RISER PIPE 1.0.: I" 
TYPE OF RISER PIPE: 

<:'V~';"':;';';"~';';";;';"I--~- BOREHOLE DIAMETER: --:---""6"'"--° ____ _ 
<v ....... "+-".;;,..;..:..c~'---- TYPE OF SEAL: N '"' 

~~~,q.-__ ELEVATION I DEPTH OF SEAL: /---

i+-"~;-;,....;.;.:+--- TYPE OF SEAL: N t\ 

(IOi(]~~~,..f--- ELEVATION I DEPTH TOP OF FILTER PACK: /-

~~~~~±~T-__ ELEVATION I DEPTH TOP OF SCREEN: _-'./---I.~-I 

too::t.c~~;~~""'"'+~+-'-.;.:+--- TYPE OF SCREEN: 'Pvc. 
SLOT SIZE X LENGTH: IOSL'XS' 

I.D. OF SCREEN: I" 

.-:-:)oO-3I-:~~~--- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BonOM OF SCREEN: 

ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 
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ATION OF TOP OF RISER PIPE: 
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1-""+-- TYPE OF SURFACE SEAL:~-J.,;f\.IoI.\.J-A.1--__ ...,...._ 

~~~--RISER PIPE 1.0.: I" 
TYPE OF RISER PIPE: 

<:'V~';"':;';';"~';';";;';"I--~- BOREHOLE DIAMETER: --:---""6"'"--° ____ _ 
<v ....... "+-".;;,..;..:..c~'---- TYPE OF SEAL: N '"' 

~~~,q.-__ ELEVATION I DEPTH OF SEAL: /---

i+-"~;-;,....;.;.:+--- TYPE OF SEAL: N t\ 

(IOi(]~~~,..f--- ELEVATION I DEPTH TOP OF FILTER PACK: /-

~~~~~±~T-__ ELEVATION I DEPTH TOP OF SCREEN: _-'./---I.~-I 

too::t.c~~;~~""'"'+~+-'-.;.:+--- TYPE OF SCREEN: 'Pvc. 
SLOT SIZE X LENGTH: IOSL'XS' 

I.D. OF SCREEN: I" 

.-:-:)oO-3I-:~~~--- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BonOM OF SCREEN: 

ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 



Tetra Tech NUS, Inc. TEMPORARY.MONITORING WELL SHEET' 

ECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 

Co.: Vironex 
DRILLER: GAroWE..U.. 

BORING No.: 
DATE COMPLETE 

Site 27 
Conti 

DRILLING METHOD: DPT 
DEV. METHOD: Pc.-:-(l-IS\'~A..~\'''''~\ c,.-

NORTHING: I Sq;'_-:-'-:::--:-:---:-:-I 
EASTING: 

:."; 

TlON OF TOP OF RISER PIPE: 

NA 
GROUND ELEVATION:' :==::::::::::-ir---

r;+-....,.-- TYPE OF. SURFACE SEAL: __ ........,tJ""'A....,I...-___ _ 

~,;o..;..,;.;",+--- RISER PIPE I.D.: ,.11 
---::r:,---'-----

TYPE OF RISER PIPE: Pv c. ---'-.;..:...;:=------

V7:It"-'-~'_'+"""+-- BOREHOLE DIAMETER: _-'"2>...,j/'-" ____ _ 

:.-··'.,.·.v .... w-;;~~+-+---- TYPE OF SEAL: 1\1 A 

~~...;...-...+-__ ELEVATION {DEPTH OF SEAL: . /-

-4--"-'--"o'~'-I--'-- TYPE OF SEAL: N £\ . 

)r()I;;,....~*-'-"'+--- ELEVATION {DEPTH TOP OF FILTER PACK: / -

»~L2J~~+4+-__ ELEVATION {DEPTH TOP OF SCREEN: / 
---''---4--i 

,,:--.;.·"II=::JIQ3----'"~~-+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: IQSl..x, 6 1 

1.0. OF SCREEN: \ 1/ 

1~~;~~12~st-,---~ TYPE OF FILTER PACK: NA 
-----------------------------

/~I;i~t~f==ELEVATION {DEPTH BOTTOM OF SCREEN: 
ELEVATION {DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: Nf1 
ELEVATION {DEPTH OF BOREHOLE: 

Tetra Tech NUS, Inc. TEMPORARY.MONITORING WELL SHEET' 

ECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 

Co.: Vironex 
DRILLER: GAroWE..U.. 

BORING No.: 
DATE COMPLETE 

Site 27 
Conti 

DRILLING METHOD: DPT 
DEV. METHOD: Pc.-:-(l-IS\'~A..~\'''''~\ c,.-

NORTHING: I Sq;'_-:-'-:::--:-:---:-:-I 
EASTING: 

:."; 

TlON OF TOP OF RISER PIPE: 

NA 
GROUND ELEVATION:' :==::::::::::-ir---

r;+-....,.-- TYPE OF. SURFACE SEAL: __ ........,tJ""'A....,I...-___ _ 

~,;o..;..,;.;",+--- RISER PIPE I.D.: ,.11 
---::r:,---'-----

TYPE OF RISER PIPE: Pv c. ---'-.;..:...;:=------

V7:It"-'-~'_'+"""+-- BOREHOLE DIAMETER: _-'"2>...,j/'-" ____ _ 

:.-··'.,.·.v .... w-;;~~+-+---- TYPE OF SEAL: 1\1 A 

~~...;...-...+-__ ELEVATION {DEPTH OF SEAL: . /-

-4--"-'--"o'~'-I--'-- TYPE OF SEAL: N £\ . 

)r()I;;,....~*-'-"'+--- ELEVATION {DEPTH TOP OF FILTER PACK: / -

»~L2J~~+4+-__ ELEVATION {DEPTH TOP OF SCREEN: / 
---''---4--i 

,,:--.;.·"II=::JIQ3----'"~~-+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: IQSl..x, 6 1 

1.0. OF SCREEN: \ 1/ 

1~~;~~12~st-,---~ TYPE OF FILTER PACK: NA 
-----------------------------

/~I;i~t~f==ELEVATION {DEPTH BOTTOM OF SCREEN: 
ELEVATION {DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: Nf1 
ELEVATION {DEPTH OF BOREHOLE: 



Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
GOQ455 .. 
Site 27 0 

Conti 

DRILLING Co.: Vironex 
DRILLER: <2AN\w8..L 
DRILLING METHOD: OPT 0 NORTHING: 
DEV. METHOD: ~ISt'"'l'\C. EASTING: 

,0;";~;';"+'7~~7t---ELEVATION OF TOP OF RISER PIPE: 

~'--__ GROUND ELEVATION: 

--+-- TYPE OF SURFACE SEAL:~ __ N.:..:A:...:.-___ _ 

o'-o'o'.]jl'7t'~~~+---RISER PIPE 1.0.: 
0·0"''''''·0'·0·0'·. 

\" 
TYPE OF RISER PIPE: 

v.~~~~f----- BOREHOLE DIAMETER: 3" 
.V;AF~~~~--TYPEOFSEA_L_: ______ ,--N~A~~ ______ _ 

~~-"-'-'-'-+-__ ELEVATION I DEPTH OF SEAL: 0 I -
~.....;.c,..-'-,.--+--- TYPE OF SEAL: N A 

)OiCl++-:'~~--- ELEVATION I DEPTH TOP OF FILTER PACK: I 
----; 

o0e:=:p-~~~--"-'o-~i-__ ELEVATION I DEPTH TOP OF SCREEN: _..:../---=:~ 

·~F="::::~~++'--+---TYPE OF SCREEN: Pvc.. 

SLOT SIZE X LENGTH: °tOSLXS I 

1.0. OF SCREEN: 

,~~~~-':-t--- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BonOM OF SCREEN: 

ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION IDEPTH OF BOREHOLE: I I \ 

Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
GOQ455 .. 
Site 27 0 

Conti 

DRILLING Co.: Vironex 
DRILLER: <2AN\w8..L 
DRILLING METHOD: OPT 0 NORTHING: 
DEV. METHOD: ~ISt'"'l'\C. EASTING: 

,0;";~;';"+'7~~7t---ELEVATION OF TOP OF RISER PIPE: 

~'--__ GROUND ELEVATION: 

--+-- TYPE OF SURFACE SEAL:~ __ N.:..:A:...:.-___ _ 

o'-o'o'.]jl'7t'~~~+---RISER PIPE 1.0.: 
0·0"''''''·0'·0·0'·. 

\" 
TYPE OF RISER PIPE: 

v.~~~~f----- BOREHOLE DIAMETER: 3" 
.V;AF~~~~--TYPEOFSEA_L_: ______ ,--N~A~~ ______ _ 

~~-"-'-'-'-+-__ ELEVATION I DEPTH OF SEAL: 0 I -
~.....;.c,..-'-,.--+--- TYPE OF SEAL: N A 

)OiCl++-:'~~--- ELEVATION I DEPTH TOP OF FILTER PACK: I 
----; 

o0e:=:p-~~~--"-'o-~i-__ ELEVATION I DEPTH TOP OF SCREEN: _..:../---=:~ 

·~F="::::~~++'--+---TYPE OF SCREEN: Pvc.. 

SLOT SIZE X LENGTH: °tOSLXS I 

1.0. OF SCREEN: 

,~~~~-':-t--- TYPE OF FILTER PACK: 

ELEVATION I DEPTH BonOM OF SCREEN: 

ELEVATION I DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION IDEPTH OF BOREHOLE: I I \ 



Th Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

. PROJECT No.: 
SITE: 
GEOLOGIST: Conti 

DRILLING Co.: Vironex 
DRILLER: GAMuJELA., 
DRILLING METHOD: OPT 
DEV.METHOD: ~--I-~~Nm---~ 

BORING No.: 
DATE 
NORTHING: 
EASTING: 

TION OF TOP OF RISER PIPE: 

GROUND ELEVATION: ==t,S"5 =+---
1-++--- TYPE OF SURFACE SEAL: ___ --'-N"""A .......... ___ _ 

~~~--RISER PIPE I.D.: _~\:,-l_\ ______ _ 

TYPE OF RISER PIPE: _ ..... P_· V~c...",--___ _ 

.... ,.' ..... ,:''''''/jIII~~~+----'-. BOREHOLE DIAMETER: 3 ---==-------
~---....,""-"--'-,-I---- TYPE OF SEAL: '" A 

~~~"-I-__ ELEVATION I DEPTH OF SEAL: 1-
+-"~...;.;.C.;.-'+-__ TYPE OF SEAL: N A 

jIO(J~~~-'+--- ELEVATION I DEPTH TOP OF FILTER PACK 1 -

~~~~~±~-t--_ELEVATION I DEPTH TOP OF SCREEN: __ I-=-=--I 

SLOT SIZE X LENGTH; lOSL'>< Sl 

I.D. OF SCREEN: 

'~~~-'-'-..,-'4--...,. TYPE OF FILTER PACK: 

I;;;I====:±==ELEVATION I DEPTH BOTTOM OF SCREEN: 
ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

I?..S 

)Iill~ TYPE OF BACKFILL BELOW 
•.•••• WELL: N f.\ 

1-'--'-'---L...:....c.:.;~"---"~~~--"-'-~....;.:.c..~....;.:.c.._ .... 1"';.;.. -'-_ -_ ;'-..c.. ..;,..~--- ELEVATION I DEPTH OF BOREHOLE: IL.? 

Th Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

. PROJECT No.: 
SITE: 
GEOLOGIST: Conti 

DRILLING Co.: Vironex 
DRILLER: GAMuJELA., 
DRILLING METHOD: OPT 
DEV.METHOD: ~--I-~~Nm---~ 

BORING No.: 
DATE 
NORTHING: 
EASTING: 

TION OF TOP OF RISER PIPE: 

GROUND ELEVATION: ==t,S"5 =+---
1-++--- TYPE OF SURFACE SEAL: ___ --'-N"""A .......... ___ _ 

~~~--RISER PIPE I.D.: _~\:,-l_\ ______ _ 

TYPE OF RISER PIPE: _ ..... P_· V~c...",--___ _ 

.... ,.' ..... ,:''''''/jIII~~~+----'-. BOREHOLE DIAMETER: 3 ---==-------
~---....,""-"--'-,-I---- TYPE OF SEAL: '" A 

~~~"-I-__ ELEVATION I DEPTH OF SEAL: 1-
+-"~...;.;.C.;.-'+-__ TYPE OF SEAL: N A 

jIO(J~~~-'+--- ELEVATION I DEPTH TOP OF FILTER PACK 1 -

~~~~~±~-t--_ELEVATION I DEPTH TOP OF SCREEN: __ I-=-=--I 

SLOT SIZE X LENGTH; lOSL'>< Sl 

I.D. OF SCREEN: 

'~~~-'-'-..,-'4--...,. TYPE OF FILTER PACK: 

I;;;I====:±==ELEVATION I DEPTH BOTTOM OF SCREEN: 
ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

I?..S 

)Iill~ TYPE OF BACKFILL BELOW 
•.•••• WELL: N f.\ 

1-'--'-'---L...:....c.:.;~"---"~~~--"-'-~....;.:.c..~....;.:.c.._ .... 1"';.;.. -'-_ -_ ;'-..c.. ..;,..~--- ELEVATION I DEPTH OF BOREHOLE: IL.? 



Tetra Tech NUS, Inc. TEMPORARY MONITORING WEll SHEET 

PROJECT: 
PROJECT No.: 
SITE; 
GEOLOGrST: 

MCRD·Parris Island 
G00455 

DR 
DRILLER: GJ\MW8.L DATE CO 

Site 27 DRILLING METHOD: DPT . NORTHING: 
. Conti DEV. METHOD: PeRI~"IC. 'EASTING: 

ATION OF TOP OF RISER PIPE: 

::=1--- GROUND ELEVATION: Cf • :,~ 
1'--+--- TYPE OF SURFACE SEAL:,..: --!.N~I\~-.:.. __ _ 

:"",""",,~';';";';"'''"+--- RISER PIPE 1.0.: _J...I 1_' _____ _ 

TYPE OF RISER PIPE: ---IP~\J~C....r.... ___ _ 

V~~~-':7-'':+--'-~ BOREHOLE DIAMETER: _...JPo.!-'_' ____ _ 
·:.<'''::.VA~~~'+--- TYPE OF SEAL: N A 

4-"~~4--- ELEVATION / DEPTH OF SEAL: I -
+-"~~4--- TYPE OF SEAL: N A.. 

ELEVATION / DEPTH TOP OF FILTER PACK: I 
--'---'-~'-I 

.... : ...... ,.,.~b;;;~~±P---4--- ELEVATION / DEPTH TOP OF SCREEN: 

Pvc 

SLOT SIZE X LENGTH: IOSLX 5' 

1.0. OF SCREEN: , " 
:==':=~::~~+~--t---- TYPE OF FILTER PACK: NA 

>lliIIZ±=2f== ELEVATION / DEPTH BonOM OF SCREEN: ? ELEVATION / DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION / DEPTH OF BOREHOLE: 

Tetra Tech NUS, Inc. TEMPORARY MONITORING WEll SHEET 

PROJECT: 
PROJECT No.: 
SITE; 
GEOLOGrST: 

MCRD·Parris Island 
G00455 

DR 
DRILLER: GJ\MW8.L DATE CO 

Site 27 DRILLING METHOD: DPT . NORTHING: 
. Conti DEV. METHOD: PeRI~"IC. 'EASTING: 

ATION OF TOP OF RISER PIPE: 

::=1--- GROUND ELEVATION: Cf • :,~ 
1'--+--- TYPE OF SURFACE SEAL:,..: --!.N~I\~-.:.. __ _ 

:"",""",,~';';";';"'''"+--- RISER PIPE 1.0.: _J...I 1_' _____ _ 

TYPE OF RISER PIPE: ---IP~\J~C....r.... ___ _ 

V~~~-':7-'':+--'-~ BOREHOLE DIAMETER: _...JPo.!-'_' ____ _ 
·:.<'''::.VA~~~'+--- TYPE OF SEAL: N A 

4-"~~4--- ELEVATION / DEPTH OF SEAL: I -
+-"~~4--- TYPE OF SEAL: N A.. 

ELEVATION / DEPTH TOP OF FILTER PACK: I 
--'---'-~'-I 

.... : ...... ,.,.~b;;;~~±P---4--- ELEVATION / DEPTH TOP OF SCREEN: 

Pvc 

SLOT SIZE X LENGTH: IOSLX 5' 

1.0. OF SCREEN: , " 
:==':=~::~~+~--t---- TYPE OF FILTER PACK: NA 

>lliIIZ±=2f== ELEVATION / DEPTH BonOM OF SCREEN: ? ELEVATION / DEPTH BonOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION / DEPTH OF BOREHOLE: 



Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 

DRILLING Vironex BORING 
DRILLER: GNI(Iu:£J.J... DATE COM 
DRILLING METHOD:_D_PT~_ NORTHING: 
DEV. METHOD:· Pm,sTf\L..T1C EASTING: 

Site 27 
Conti 

ATION OF TOP OF RISER PIPE: 

=:t--- GROUND ELEVATION: 

~-- TYPE OF SURFACE SEAL::...-.........!..,;N~A!....-___ _ 

... W;;p!ii!i!~~&t--- RISER PIPE J.D.: _",,=\ t~I--=-____ _ 

TYPE OF RISER PIPE: _ ...... p_\J.:<...>oc,"--___ _ 

3 " 'v"" ___ ~c.:...,-'-'-'+--- BOREHOLE DIAMETER: _ 

...--+----'--'-'-...-'o-t--- TYPE OF SEAL: N A 

10 .. 0'l. 

4 

4"""'~~"-t--- ELEVATION / DEPTH OF SEAL: 1 -
~~~c+--- TYPE OF SEAL:. N f\ 

.... ~~ .. > .. >::t0.LIO*~~~--- ELEVATION / DEPTH TOP OF .FILTER PACK: 1 -

if •.••.•.. liil~;-;09--~ ELEVATION / DEPTH TOP OF SCREEN: _-1---"'-=-1 

PVc., """'*""~';';"';';''--'.:.,--'+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

··§i~==:S=:~~?TP+--TYPE OF FILTER PACK: 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 1 

Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 

DRILLING Vironex BORING 
DRILLER: GNI(Iu:£J.J... DATE COM 
DRILLING METHOD:_D_PT~_ NORTHING: 
DEV. METHOD:· Pm,sTf\L..T1C EASTING: 

Site 27 
Conti 

ATION OF TOP OF RISER PIPE: 

=:t--- GROUND ELEVATION: 

~-- TYPE OF SURFACE SEAL::...-.........!..,;N~A!....-___ _ 

... W;;p!ii!i!~~&t--- RISER PIPE J.D.: _",,=\ t~I--=-____ _ 

TYPE OF RISER PIPE: _ ...... p_\J.:<...>oc,"--___ _ 

3 " 'v"" ___ ~c.:...,-'-'-'+--- BOREHOLE DIAMETER: _ 

...--+----'--'-'-...-'o-t--- TYPE OF SEAL: N A 

10 .. 0'l. 

4 

4"""'~~"-t--- ELEVATION / DEPTH OF SEAL: 1 -
~~~c+--- TYPE OF SEAL:. N f\ 

.... ~~ .. > .. >::t0.LIO*~~~--- ELEVATION / DEPTH TOP OF .FILTER PACK: 1 -

if •.••.•.. liil~;-;09--~ ELEVATION / DEPTH TOP OF SCREEN: _-1---"'-=-1 

PVc., """'*""~';';"';';''--'.:.,--'+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

··§i~==:S=:~~?TP+--TYPE OF FILTER PACK: 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: 

ELEVATION I DEPTH OF BOREHOLE: 1 



1'= Tetra Tech NUS, Inc; TEMPORARY MONITORING WELL SHEET 

Island DRILLING Co.: ronex . BORING No.: -=-=:-::-:-::-::------
DRILLER: GAMWE.LL DATE COMPLET PROJECT No.: 

SITE: DRILLING METHOD: OPT NORTHING: 
GEOLOGIST: DEV. METHOD: ~15TA"'T< EASTING: 

ATION OF TOP OF RISER PIPE: 

~ __ GROUND ELEVATION: l·bO 
r+-- TYPE OF SURFACE SEAL: ____ ..... N .... A-->--___ _ 

.. t·.:::::: .... ·:.~~~~4--~RISER PIPE 1.0.: ! II 
TYPE OF RISER PIPE: Pvc..· 

/'14~8:...++t--- "":> If < BOREHOLE DIAMETER: _...,.....=:o:::..... __ ~ __ 

:::v:,...,...~~~---TYPE OF SEAL: N A 

4'-"--"-'~,..,.f--- ELEVATION I DEPTH OF SEAL: / 
--~'-'-I 

~~~::+--- TYPE OF SEAL: N A 

IIIQ(].....,.,~~'-f--- ELEVATION I DEPTH TOP OF FILTER PACK: -;"";/~':"';":'--l 

> \~~~~~"t"::~4r--- ELEVATION I DEPTH TOP OF SCREEN: -_/--"'~--l 

SLOT SIZE x LENGTH: \OSL X .5' 

1.0. OF SCREEN: 

TYPE OF FILTER PACK: 

>~lllt2f==4==~ ELEVATION I DEPTH BOTTOM OF SCREEN: 
, ELEVATION I DEPTH BOTTOI\t1 OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

Xliii WELL: 
~~~+--- ELEVATION I DEPTH OF BOREHOLE: 

1'= Tetra Tech NUS, Inc; TEMPORARY MONITORING WELL SHEET 

Island DRILLING Co.: ronex . BORING No.: -=-=:-::-:-::-::------
DRILLER: GAMWE.LL DATE COMPLET PROJECT No.: 

SITE: DRILLING METHOD: OPT NORTHING: 
GEOLOGIST: DEV. METHOD: ~15TA"'T< EASTING: 

ATION OF TOP OF RISER PIPE: 

~ __ GROUND ELEVATION: l·bO 
r+-- TYPE OF SURFACE SEAL: ____ ..... N .... A-->--___ _ 

.. t·.:::::: .... ·:.~~~~4--~RISER PIPE 1.0.: ! II 
TYPE OF RISER PIPE: Pvc..· 

/'14~8:...++t--- "":> If < BOREHOLE DIAMETER: _...,.....=:o:::..... __ ~ __ 

:::v:,...,...~~~---TYPE OF SEAL: N A 

4'-"--"-'~,..,.f--- ELEVATION I DEPTH OF SEAL: / 
--~'-'-I 

~~~::+--- TYPE OF SEAL: N A 

IIIQ(].....,.,~~'-f--- ELEVATION I DEPTH TOP OF FILTER PACK: -;"";/~':"';":'--l 

> \~~~~~"t"::~4r--- ELEVATION I DEPTH TOP OF SCREEN: -_/--"'~--l 

SLOT SIZE x LENGTH: \OSL X .5' 

1.0. OF SCREEN: 

TYPE OF FILTER PACK: 

>~lllt2f==4==~ ELEVATION I DEPTH BOTTOM OF SCREEN: 
, ELEVATION I DEPTH BOTTOI\t1 OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

Xliii WELL: 
~~~+--- ELEVATION I DEPTH OF BOREHOLE: 



BORING 

. Tetra Tech NUS, Inc. TEMPORARY MONI.TORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 

DRILLING Co.: Vironex 
DRILLER: GAMWrcu... 

BORING No.: 
DATE COMPLETED 
NORTHING: --!.~~-I Site 27 

Conti 
DRILLING METHOD.:~ D..;;...PT __ 
DEV. METHOD: fE~IS'tACTt(. EASTING: 

TION OF TOP OF RISER PIPE: 

.I+S-.,.,.-'~C:+--- RISER STICK-UP ABOVE GROUND SURFACE: 

. GROUND ELEVATION: 14 ... l2-
:::::..::==t--- TYPE OF SURFACE SEAL: . N ~ --"--'-.;,...:------

·": .• ~"'--"~~---RISER PIPE I.D.: l ~I --"-------
TYPE OF RISER PIPE: _-,-p_\).x..::::c..=-' ___ _ 

VA~~~-+--- BOREHOLE DIAMETER: __ 30<-1_' ____ _ 

f.J., .... ,'._··v';OW-~~--'-'-I'----TYPE OF SEAL: N A 

4-'-~~'-I--- ELEVATION/ DEPTH OF SEAL: 1 -' 
~~~'-I--- TYPE OF SEAL: N A 

IQC~-'-":--~-+--- ELEVATION / DEPTH TOP OF FILTER PACK: 1 -

>~~~~:r-7¢ ____ I-_ELEVATION / DEPTH TOP OF SCREEN: __ 1--",,'--:1 

~r=~:+.IoM-"-"'~"":""'+--TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

··.~lj~~j;lf--~~-- TYPE OF FILTER PACK: NA 

•

••• lliiF~==n==~ELEVATION / DEPTH BOTTOM OF SCREEN: ELEVATION / DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: NA 
ELEVATION / DEPTH OF BOREHOLE: 

BORING 

. Tetra Tech NUS, Inc. TEMPORARY MONI.TORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

MCRD Parris Island 
G00455 

DRILLING Co.: Vironex 
DRILLER: GAMWrcu... 

BORING No.: 
DATE COMPLETED 
NORTHING: --!.~~-I Site 27 

Conti 
DRILLING METHOD.:~ D..;;...PT __ 
DEV. METHOD: fE~IS'tACTt(. EASTING: 

TION OF TOP OF RISER PIPE: 

.I+S-.,.,.-'~C:+--- RISER STICK-UP ABOVE GROUND SURFACE: 

. GROUND ELEVATION: 14 ... l2-
:::::..::==t--- TYPE OF SURFACE SEAL: . N ~ --"--'-.;,...:------

·": .• ~"'--"~~---RISER PIPE I.D.: l ~I --"-------
TYPE OF RISER PIPE: _-,-p_\).x..::::c..=-' ___ _ 

VA~~~-+--- BOREHOLE DIAMETER: __ 30<-1_' ____ _ 

f.J., .... ,'._··v';OW-~~--'-'-I'----TYPE OF SEAL: N A 

4-'-~~'-I--- ELEVATION/ DEPTH OF SEAL: 1 -' 
~~~'-I--- TYPE OF SEAL: N A 

IQC~-'-":--~-+--- ELEVATION / DEPTH TOP OF FILTER PACK: 1 -

>~~~~:r-7¢ ____ I-_ELEVATION / DEPTH TOP OF SCREEN: __ 1--",,'--:1 

~r=~:+.IoM-"-"'~"":""'+--TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

··.~lj~~j;lf--~~-- TYPE OF FILTER PACK: NA 

•
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