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APPENDIX E

MONITORING WELL CONSTRUCTION LOGS
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INCORPORANTED
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i

_ 1’
[

~  GROUT [.

NPV

T 1

BENTONITE]
PELLETS »%°

33!,

|

GRAVELEKE
PACK

MW e
A9 Thornall Stevet
Pilinen NJ
ORK 17 (M)
MONITORING WELL CONSTRUCTION SUMMARY
200 MM, 2 UM
, SMW-
Project: Pinette Salvage Yard Owner: (U S . E.P.A, Vell Mo,:
Orliting Suwmery:
2481.84 ft  Totsl Depth: 7.0 ft Dritier : E. Gaynor
PROTECTIVE
CAS/ING  poretole Diemeter(s): 8 inch = +481.3 ft to +474.3 ft

Rig Type: Gus Peck Brat - 22 Bits: 7 5/8" Auger Bit

Mater Level: +479.34 ft

1=y =
| J=ﬂ| =

Elevetion: Lend Surtece: +481.3 ft

'] Top of Inner Cosing:  +483.35 ft Oritiing Fluld Type: N/A
IR

., Supervisory Geologist: James T. Moore

ha—— RISER

':‘ Well Design:

’.‘ Cosing Meterlet: SCH 80 S/S Olameter: 2 inch LengtM .05 f:

Qlameter: 2 inch Length S ft

Screen Mstertsl: SCH 80 S/S

Setting: +474,3 ft to +479,3 f¢t

Stot Size: 0.010"

Flliter Materlel: #1 Sand Setting:+474.3 ft to +480.3 f¢t
Sesls Meterisi:Bentonite Pellets Settinrg:+480.3 ft to +480.8 ft
Grout Type: Portland Cement/ Setting:+480.8 ft to +481.3 ft

Bentonite

] Surface Casing Matertat: 4% MIld ¢ 401ng:+483.35 £t to +483.84 £t
Time Log: Sterted Compieted
Oriliing: 1030 hrs 11/2/87 1048 hrs 11/2/87
ingteltation: 1048 hrs 11/2/82 1130 hrs 11/2/87
SCREEN Water Leve! Reading: 0723 hrs 11/23/87 07223 hrs 11/23/87
Oevelopment: 1103 hrs 11/16/82 1136 hrs 11/16/87

well ODevelcpment:

Method/Equipment: Bailing/l4" Bailer

Stetic Depth to water: +479.34 f¢t




W Thewmtl et

MO RKIP'ORANLD
bl NI
ORRUT (X)) DOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY
201 906 2 4
Project: Pinette Salvage Yard Site Owrer: U.S. E,P.A, Weil No,:DMW-
Oritiing Summery:
. - Tote! Depth: 34.0Ft Oritter : E, Gavnor
+ +
—A483.72F¢t 12 inch= "481.3 Ft to 473.3 Ft NX Hole=
PROTECTIVE Borerole Dluofor(ﬂ +455.3 Ft to +447.3 Ft 8 inch=*473.3 Ft to
CASING +455.3F¢t
— / Rig Type: _Gus Pock RBRrat-22 @its:_ 7 5/8" Auger BIT
==| o '1 €levetion: Lend Surfece: +481.3F¢t Weter Level:+481.77F¢t
_ :_..; ..
l 1,-': _— ,.l Top of Inner Cosing: +483.20F¢t Drifting Filuld Type: N/A
Ce ‘. 'o.
_ ’. ' >",l Supervisory Geologist: James Moore
. {-°
- ;' ..'.
GwROUT l {4, ..“-.'i
4.._‘ .-..' .'. 7
t . - _'.J Weli Oesign:
— [' = 1 Cesing Materlial: SCH 80 PVC Diemeter: 2 inch Length18.9F¢t
b'.-" b I '.J
I.,ﬂ ] N O . Screen Materlal: SCH 80 pPVC Olemeter: 5> inch Lengthgpe
‘.q':. -...
l". ~’l Slot Size: 0.010" Setting: +456.3Ft to +464.3Ft
.‘ * .‘ 0 D'.

T_‘TT_‘L'-.'_‘-' Filter Materlal: #1 Sand Setting:+455.3Ft to +466.3F¢t
—CQNH#PE ] +447.3Ft to *+455.3Ft /
\gg::\L Seals Meterisl: Bentonite Pellets Seftlrg: +466.3Ft to 468.3Ft

\:\::\:{o:. 1 o) t/
—\‘&A:...,‘-;. 3 Grout Type:_BSRE3ATELCEMEN Setting: +468,3Ft to *+481,IFt
> LJ Mild
’ . ' Ing Materlal:8" Stee Setting:+483.20Ft to +483.72Ft
‘NTONIT RISER Surtace Casing eriat:8 Steel stting i
PELLETS
Time Log: Sterted Completed
_ +466.3Ft Dritling: 1519 Hrs, 10/28/87 1430 Hrg 11/1/87
os Instellation: 1510 Hrs. 11/1/87 1015 §rs,  11/2/87
[ ]
- S
‘-_'-_! water Level Reading: 0720 Hrs. 11/23/87 0720 Hrs, 11/23/87
Y 34 X
a- y
.:;-4 2 —464.3FL _  Devetopment: 1245 Hrs. 11/15/87 1338 Hrg, 11/15/87
—GRAVEL ‘_'_:':‘3
PACK E, wel! Development:
Method/Equipment: Air Lift Method / PVC Pipe (1 1/4") + Compressor

SCREEN +481.77

Static Depth tQ Water:

0@y,

—*4256 3Ft

+355.3F¢



ICE THECHNOLOGY
INCORPORATED

Project:

Motro Bark DI

A Tharnal Sireeq
Fdisan N}

(1K 17 0Dt

MONITORING WELL CONSTRUCTION SUMMARY

PUHIRL T TP []

Owner: U S.E.P.A,

SMW
Vell Mo,

Pinette Salvage Yard Site

Oritiing Summery:

Total Depth: 8.0 ft Drilter

B, Gaynor

Borehole Dliemeter(s): 8 inch = +473.,1 ft to +465.1 ft

8its:_ 7 S5/8" Auger

Rlg Type: Gus Peck Brat -~ 22
m==11 +472.78 ft
PROTECT/vE Elevetion: Lend Surfece: +473.1 ft
CASING

Top of Inner Casing:  +472.43 ft

Weter Level:+4471.02 ft

Oritiing Filuid Type: N/A

Supervisory Geologlist: James T, Moore

<

GROUY["‘ hy—— R/ SER

[}

Well Design:

Cosing Meteriel: ScH 8Q S/S

Screen Materisl:

SCHB0 S/s

BENTONITE] * Stot Size: 0.010"

Qlameter: 2 inch

Olameter: 2 inch  Length2 13

Setting: +465.1 ft to +470.1 f¢t

PELLETS ,°°

Material: #1 Sand

Materlisl: Bentonite Pellets

o Filter
. +421.1 f¢t
. Seals
LN
it
A Grout

Type: Portland Cement/

(]
[4

e

l:"l

0P@ B, " et
"tl’:f' A

470.1 £+

Bentonite
Surtece Casing Material: 4" Steel Setting: +472.43 ft to +472.78 ¢

Mild
e

Setting+465.1 ft to +471.1 ft

Settirg: +471.1 ft to +471.6 ft

Setting: +471.6 ft to +472.1 ft

<

a'a -:‘
]
So¥:>

Time Log:

° &

GRAVELEKX Orlillng:
PACK
Instaliation:

SCREEN Water Lavel Readling:

Development:

Started

0928 hrs 11/13/872

Completed

1249 hrs 11/13/87

1249 hrs 11/13/87

1650 hrs 11/13/87

0731 hrs 11/23/87

0731 hrs 11/23/87

1311 hrs 11/16/87

1339 hrs 11/16/87

Well Oeveiopment:

Method/Equipment :

Bailing/14%" Bailer

465.1 ft

Static Depth to Water:

+471.02 f¢t

LengthS ft



ORPORNLED A99 Thomal Stevet

Fdtsomn N
OHKI7 0001 DOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY
g J01.9%06-2 10
Project: Pinette Salvage Yard Sice Owner: U.S.E.P.A. Well Mo,: DMW-2

Oriiling Summery: Flush Mounted Well-DMW-2

= Tote! Depth: 34 .0Ft Orilter :_E, Gavnor
12 inch=+473Ft to +465 Ft NX Hole=+449Ft to

Boreroie Olameter(s): +43aFt 8 inch=+46SFt tg +449F¢

- Rig Type: Gus Peck Brat-22 Bits: 7 5/8" Auger BIT
=T == . . : |
'“5' —1+472 275.6[.'."00. Lend Surtece: +473.0Ft Water Level: +453 97F¢
o PROTECTIVE
I CASING Top of Inner Casing: +472.60F¢t Oriiting Fluld Type: N/A
. =
_ , L ,?_,;-_' Supervisory Geologlst: James T. Moore
., - 9 .:. ?.
13 fi-
out! 1] ffv,.i
{.’; _'lrff r;1=! Well Design:
— '.:'.' .. K2 A Cesing Materlei: SCH 80 PVC Otemeter: 2 inch Length 16.1Ft
i '
[';-',-q Screen Material: SCH 80 PVC Olsmeter: 2 inch Length 8.0Ft
!1 Stot Size: 0.010° Set?ing:+448.50Ft to +456.5Ft
o
j__lj‘f‘fj‘v'_: Fillter Materlet: #1 Sand Setting: +447.1Ft to *+460Ft
ZONFINING | & 4
. +439Ft to +447.1Ft/

\ QIT\\ I .
: Sesls Meterial: Bentonite Pellets Seftirg: +46QFt to +462Ft

" Growt Type: Portland Cement Setting: *462Ft to +472Ft

Mild
Surtece Casing Materlal: 8" Steel Setting: *472.60Ft to +472.77Ft

"QNITE RISER
ZLLETS
Time Log: Sterted Completed
_ +460Ft___ oOrilling: 1442 Hrs. 10/29/87 1700 Hrs, 11/5/87
Instelletion: 1153 Hrs, 11/6/87 = Q730 Hrs., 11/7/87
- Water Level Reading: (0728 Hrs, 11/23/87 0728 Hrs. 11/23/87
R +456.5Ft _  pevatopment: 1600 Hrs,  11/16/87 1 11/18/87

JRAVEL §
F cK We!ll Development:
— Metrod/Equipment: BRajling / 1 1/2 inch Bailers

SCREEN Static Depth to Water: +453_97Ft

+448.50Ft

+447.1Ft




ICt TECHNOOG)Y Metn lars

INCOKPPORATED 1 Theeralt Stece
b divon N\

(A 47 (umit
FUIRLL BET] T MONITORING WELL CONSTRUCTION SUMMARY

Wel i’a'.wi

Projec®: pipnptre Salvage Yard Site Owner: (1 5 E P A,

Oritiing Summery:

Tots! Depth: 7.5 f¢ Dritier : E. Gaynor

Boretole Diemeter(s): g inch = +475 ft to +467.5 ft

Rig Type: Gys Peck Brat - 22 ~ 8Its: 7 5/8" Auger Bit
E—— "— w=11 +474.83 f¢t
|”=E|’_=j 1 PROTECTIVE Elavetion: Lend Surfece:+475.0 ft Neter Level:+471 ft
||'=||| CASING
Top of Inner Casing: +474.48 £t Oriiting Fluld Type: N/A
' 1 Supervisory Geologist: James T. Moore
b .
croutle) a—— RISER
['.' ».‘:j
o .' Weol) Design:
l'._'< o
l..'- ';.1 Casing Meterlsl: SCH 80 S/S Olsmeter: 2 inch Lengtal .98
Al24 £t . Screen Msterlal: SCH 80 S/S Qlameter: 2 inch Length5 ft
’::‘LTE:'T'SE' Stot Si1ze: 0.010" Setting: +467.5 ft to +472.5 ft
+473.5 £t Fliter Materistl: #1 Sand Setting: +467.5 ft to +473.5 ft
= Seals Materlel: mReptonijte Pellets Setrirg: +473.5 ft to +474 ft
:‘.3 Grovt Y".:Eﬂlﬁlind Cement/ Setting: +474 ft to +474.5 ft
% Bentonite 1g
P‘,' . Surtace Casing Materlal: 4" g%eg] Setting: +474.48 ft to +474.83
3y 472,25 ft.
h
g s Time Log: Sterted Compieted
R
GRAVELEKE B Y Oriiting: 1402 hrs 11/15/87 1402 hrs 11/15/87
PACK &
183 Instaliation: 1402 hrs 11/15/87 1458 hrs 11/15/87
SCREEN Water Leve! Reading: 0748 hrs 11/23/87 0748 hrs 11/23/87
Deveiopment: 1342 hrs 11/17/87 1406 hrs 11/17/87

well Deveiopment:

Method/Equipment: Bailing/l4%" Bailer

Static Depth to water: *+471 ft

X +467.5 f¢t



10 Thommall Streeet

NEORPORAED

Fdisn N
OHR 7 g DOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY
—_ 2011 206 2300
ProJect: Pinette alv Osner: (j S R P A, Weil MO, DM
- Oriiting Swwery: Flush Mounted Well-DMW-3
Tote! Depth: 3] .0Ft Oriller : g Gaynor
- 12 inch=+475.4Ft to +467.4Ft NX Hole=+451.4F
Boretoie Diameter(s): 8 inch=+467 4Ft ta +4S1_4F¢t to +446, 4%
— Rig Type: Gus Peck Brat-22 Blts: 7 S/8% Auger BIT
= THE
'”ﬁ 1= t11 +47S.24ﬂovnloa: Lend Surtece:+475.4F¢t Weter Level:+451.51F¢t
— PROTECTIVE
l CASING Top of Inner Casing: +475.10Ft Oritiing Fluld Type: N/A
7 K
_ ,.. | ,?_“-_‘ Supervisory Geologlist: James T. Mcore
11 P
caour'.' 1 Pl
- t I
. [~ P
t-" r“:- weil Design:
- ., ' . ,.! Casing Materisl: SCH 80 PVC Diemeter: 2 inch Lengthl6.7F¢t
ke 1 '
I-.'i". N U Screen Material: SCH 80 PVC Dlismeter: 2 inch Length SFt
_ ;I..r }.‘°.
!-'. o Y R Stot Size:  0.010" Setting: +450.4Ft to +458.4Ft
[ ] . L ...
AARA ? = ':.' Fliter Materisl: #1 Sand Setting:+449.8Ft to +460.4Ft
TTONFINI Dy
S NIT ] _ +440.8Ft to +449.8Ft
b NNl g Ses!s Materlal: Bentonite Pellets Se*tirg:+460.4Ft to +462.4Ft
NA\N\\P, =
\\\\\\I. 4
. Portland Cement /
1\‘:2.:;:.‘-,-, Grout Type: Bentonite Setting:+462 4Ft to 475.4Ft
*e oo .
% :J Surt Ces! nnlleMlld Settl
: " ng:
JTONITE RISER urface Cosling erls Steel o 9: +475.10F¢t to +475.24F¢t
TE' LETS
Time Log: Sterted Completed
_ +460.4Ft _ Driiting: 0927 Hrs. 11/3/87 1941 Hrs,  11/14/87
Installstion: 1950 Hrs. 11/14/87 1339 Hrs.  11/15/87
— <.
‘.:." sss Weter Lave! Reading: 0741 Hrs. 11/23/87 Q741 Hrs, 11,23/87
ol ',.l-
o R
,-;;3 28 —2438.4 __ Development: 0803 Hrs. 11/17/87 0834 Hrs, 11/18/87
TRAVEL W31 -T-T K
ACK AL ky wei!| Deveiopment:
RS
ts Method/Equipment: Bailing / 1 1/2" Bailers

‘2’.

O
O0e
-

SCREEN +451.51F¢t

‘.

Static Depth to Water:

"®
':_....



http:Hole-+451.4F

L 4
NCORPORNTED

TEAHNOT OGY

Mrune frarh
A Theeenadl Serel
P Aison N\

(MK L7 (Mm
MONITORING WELL CONSTRUCTION SUMMARY

200 ‘um. M

— Project:Pinette v Owner: u.s.E.P.A ve!l molt
Drililing Swmwary:
- +477.44 ft Tots! Depth: 8.0 ft Oritler :_E, Gavnor
' ) Qe — prOTECTIVE ,
CASING  Borercle Diemeter(s): 8 inch = +475.4 ft to +467.4 ft
%. M N Rig Type:_Gus Peck Brat - 22 Bits: 7 S/8" Auger Bit
- I”=“'|-’L 1 ] l“Tll”ﬂ I Clevetion: Lend Surfece: +475.4 ft Weter Level: +47] 19 f¢
=i 4! =]} ==
=1 HiE =1
1 ] Top of Inner Cosing: +477.08 ft Oritiing Fluld Type: N/A

!

3

GROUT lo‘

-

<
-

_NTONITER s
_PELLETS p°°

u=£' 'Y - vy
PIy VL * ol A

GRAVEL "‘.?;
PACK 53

MTED

)

WS )
wiye)
N \

Supervisory Geologls?: James T. Moore

' Woll Design:
‘ Casing Meteriel: ScR 80 S/S Oiemeter: 2 inch
+474.9 ft Screen Materlal: SCH 80 §/S Olameter: 2 inch

Length 4.68 f

Length 5 ft

Setting: 4467 4 €+ to +472.4 ft

Siot S12e:  0.01Q"

. )£ Fliter Material: $]1 Sand Setting: 4+467.4 ft to +474.40 ft
Seals Materiai: Bentonite Pellets Settirg: +474.40 ft to +474.9 f¢t
Grout Type:Portland Cement/ . Setting:4474.9 £+ to +475.4 ft

Bentonite
Surfaece Casling Materlal:

. 1d
" gteel Setting:4477.08 ft tgo +477.44 ft

+472.4 ft

Tise Log: Started Completed
Dritling: 1201 hrs 11/9/87 1209 hrg 11/9/82
installation: 1219 hrs 11/9/87 1239 hrs 11/9/87
SCREEN Water Leve! Reading: 0809 hrs 11/23/87 0809 hrs 11/23/87
Development: 1418 hrs 11/16/87 1438 hrs 11/16/87

Well Development:

Mot hod/Equlpment : Bailing/l4% Bailer

Static Depth to Water: +471.9 ft

+467.4 ft



7Y e HNOLOGY Mewru a1l
199 Thomuali St

'OOKPORNTED. ) .
‘dlwon
—_ DRALT 000! OOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY
201 90862400
— Project: Pinette Salvage Yard Site  Owner: j g r p A wet W.Ni
Oritiing Summery:
- Tota! Depth: 34.0 f¢t, Ocliter : F, Gavnor
+479.37 ft. 12 inch=+476.1Ft to +466.1
) = . . NX H =+ .
l PROTECT/IVE Boretole Dismeter(s): to +442.1Ft 8 inch=+466,.1Ft tg f%gz ggi 1F
u CASING
i/- X Rig Type:g c pPock Brat - 22 Bits: 7 S/8" Auger Bit
— .1 on = I|| —
_ =l o » ] o R M— l”_ Elevetion: Lend Surfece: +476.1 ft. Weter Level: +454.13 ft.
I”"ﬁ:,:.‘-_’; [ '.-_,1'”,
l" . - { Top of Inner Cosing: +478.97 ft, Orltling Fiuld Type: N/A
- I-‘.' ',-A: ". Supervisory Geologist: James T. Moore
% I
) ME
- cnourl_u:‘,e . '-;i
41 “.; .'.'
t . -t '] Weil Deslign:
4. R E
L'v', '.r.] Casing Material: SCH 80 PVC Diemeter: 8 inch Leng?thnl3.87
¥ b
_ t'..'"‘.-ﬂ 9. Screen Materlsl: SCH 80 PVC Diameter: 2 inch Length8 ft.
.i".. . ;...
l. : 'I - Siot Size: 0.010" Setting: +451.1 ft to +459.1 ft
LE P o
- \!“F“‘Nl‘:';;; ';""*L\"‘"VTV““\ NA Filter Materlsl: #1 Sand Setting:+450.1 ft to +461.1 ft
CONFINING] © 1 P SNANNDRRRINANN
UNITo ] ] P NN N , +442.1Ft to +450.1Ft/
\\QQ\\ . N Ses!s Meterlal: Bentonite Pellets Settirg:+461.1Ft to +463.1Ft
- W W
. \ ' «\
:_:_::_:_111'.'. N N Grout Type: partland Cement/ Setting: 463 1 Fr +a +47A4 1 Ft
e Bentonite Mild
- o t i Material: g~ Steel tting: .
JENTONITE |2 Surtece Casing Materie Steel Setting:+478,97 ft to +479.37 f
PELLETS ',°
.o Time Log: Sterted Completed
®e
+461.1 ft oOriiling: 08Q7 hrs 11/4/87 1533 hrs 11/8/87

Py
‘N

Instailation: Q757 hrs 11/9/82 1146 hrs 11/9/87

1500840

N B
2ot T h Water Level Reading: 0756 hrs 11/23/87 0756 hrs 11/23/87
s 3
S B
- .2:-.2 - __ —t4839.1 ft Development: 0900 hrs 11/15/87 0933 hrs 11/18/87
GRAVE L &

o}
A ‘-‘ y

*oits

PACK We!l Development:

Bailing/l% inch bailers

Method/Equipment :

[
Lo
.o

.
{

(4

SCREEN Static Depth to water: +454.13 f¢t

,‘z
LJ

2 .’.'.-..



http:l�ngt�19.87
http:479,37.ft

[ LI ] By b NV vy,

INCORPORNIED A# Thornan steve

GRAVELEX
PACK

b hesens N\
— [TV XPRUT I
201 ‘um. 21 MONITORING WELL CONSTRUCTION SUMMARY
— Project: Owrer: 11 s F P A veil ~.S:MW-S
Orililng Summery:
—t429 82 £t Totsl Depth: 7.8 f¢t ] Orttler : B, Gavnor
r PROTECTIVE
B CAS/NG  Boremole Diemeter(s):_g jnch = +478 ft to +470,5 ft
’ ! Rig Type: - 8its: - Bit
é-i. s > —Gus Peck Brat 22 7 S/8" Auger
=)= [ ; ==
- "l:!-!l_lT. “ m ||“ n l Elevetion: Lend Surfece: 478 ft Neter Level: 475.42 ft
= S =1
l* 1 ] Top of Innar Cosing: 479.13 £t Orltling Fluld Type: N/A
— ‘. L.
t.'" .';i Svpervisory Gealogist: James T, Moore
Ggou'rl'c‘ Krn/s:p
Ve »
L_.' '_.'I Woil Design:
- t:i -y _ .
l': '_'.1 Casing Meteriel: SCH 80 S/S Olemeter:2 inch Lengtn3.63 ft
e * :
- K ~+472.5 £ Screen Materlel: SCH B0 S/S Dlaseter: 2 inch Length S f¢t
-- ————
L
}E"‘:f't"f"s"{. Slot S1ze:  0.010" Setting:+470.5 £t to +475.5 ft
Filter Materist: #1 Sand Setting: +470.5 ft to +477 ft

Seals Meterlsl: Bentonite Pellets Settirg: +477 ft to +477.5 f¢t

Grovt Type: portland Cement/ Setting: +477.5 ft to +478 ft

Bentonite Mild
+475.5 ft Surtace Casing Matertel: 4" gStegel Setting: #479.13 ft to +479.87
Time Log: Started Compieted
Oriiiing: 1600 hrs 11/13/87 1611 hrs 11/13/87
Instaltation: 1614 hrs 11/13/87 1636 hrs 11/13/87

SCREEN Water Leve! Reading: 0826 hrs 11/23/87 0826 hrs 11/23/87

Development: 1452 hrs 11/17/87 1523 hrs 11/17/87

Well Deveiopment:

Method/Equipment: Bailing/14" Bailer

Static Depth 1o water: +475.42 ft

+470.5 ft


http:t-479.87
http:t.�ngt�3.63

Folb o mHNOLOGY
FORDPPORNTED

GROUT

.
S
.

—

CONFINING

BENTONITE D

PELLETS

GRAVEL

..

0 Fvee IXT »

PACK

&.

Meuv Pars )

199 Thamnaall NMreet

L S

L4
)

e

bdison V)
ORRI7 00§ OOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY
201906 2 1)
. pj - - ™ME-3
Project: Pinette Salvage Yard Site Owner: U.S.E.P.A, Vet ot__
Oritting Summery:
Tote! Depth: 34.5 ft Dritter : E, Gaynor

.
.
.
[ M
.

»e

' B gv'..','.'.

&'.".

==

J4EN

'i
g
E

-
o
.

RS * . DN

WN— SCREEN
8

o

1

M2

i

+481.78 f¢t 2 inch 7.9
PROTECTIVE Boretole Dluo'orls):é u’igﬁ = +3g;.7 f

CASING

7
tt3°+328.77f€t

NX Hole = +449.7 ft to +442.7 ft
Rig Type: Gus Peck Brat - 22 Bits:7 S/8" Auger Bit

Weter Level! ¢457.67 ft

Elevation: Land Surtece: +477.7 ft

Dritling Fluid Type: N/A

Top of Inner Casing: +481.43 ft

Supervisory Geologist: James T. Moore

Weil Design:

Olsmeter: 8 inch Lengtnl9.7

Casing Materisl: SCH 8Q PVC

Screen Materisl: SCH 80 PVC Digmeter: 2 inch Length8 ft
Siot Size: 0.010" Setting+453.7 ft to +461.7 ft

Fliter Materlsl: #1 Sand Setting:+451.7 ft to +463.7 ft

‘ +443.2Ft to +451.7F:z/

Seals Materisl: Bentonite Pellets Se*tirg: +463.7Ft to +4K5.7F¢

Setting:4465.7 ft to +477.7 ft

Type:portland Cement/
Bentonite
Surtece Casing Material:

Grout

Mild

8"Steel Setting:+481.43 ft to +481.78 !

463,27 fr  Oritling:

+461.7 fr Development:

Sterted Completed

Time Log:
1302 hrs 11/11/87

1520 hrs 11/13/87

0821 hrs 11/23/87

1515 hrs 11/4/87

Installiation: 1528 hrs 11/11/87

0821 hrs 11/23/87

— 0238 hrs 11/717/87  _ 1008 hrs 11/18/87

Water Leve! Readling:

well Development:

Method/Equipment: Bailing/l&" Bajler

+457.67 ft

Static Depth to Weter:




FCF TECHNOLOGY Metro Park 11

VOORPORATED 399 Thornail Street
. Edison, NJ
088370001 DOUBLE CASED MON!TORING WELL CONSTRUCTION SUMMARY
201:906-2400
- Project: Pinette Salvage Yard Site Owner: USEPA Reqion I Well No.:pgMw-—
Dritting Summary:
Total Depth: 74.0 Ft Oriller : Norman Phillips
+478.56 12 1/4® = to +467.60 to +454.10
PROTECT/VE Boretole Dlameter(s): HX core hole = +454.10 to +403.60
- _@ CASING
- . Rig Type: CME 55 Rits: 12 1/4" auger bit/HX corinc
=1 TR T= ‘ bit
- s le— Elevation: Land Surtace: +477.60 Water Levei: +455.30
l”ﬂj«;t'; ‘?.1-5I:“| -
A B9 o e
[.;‘..‘; | Top of Inner Casing: +477.63 Orilling Fluld Type: water
— Sk o1
}".,: N "A*ol Supervisory Geologlst: Robert J. Melvin
'-“ o ;_'
— GROUTL_'-_;','U’, ei
tkji;f ;? }'4 Well Design:
te l’- 1_'f u] Casing Materlal: SCH. 80 PVC Diameter: 2 inch Length35.0 F
.., ;'.4 ‘o .o
t‘.‘;;;‘fé. Screen Material: SCH. 80 PVC Diameter: 2 inch Length 15.0 F
l'o Siot Size: 0.010" Setting: +427.60 Ft to +452.70
- \‘\‘\‘F\'\'Eé o Filter Material: #1 sand Setting: +423.60 to +444.60
CONFINING | 4 4
QQ‘{Q‘\TQ\ e Seals Material: Bentonite PelletssSe:ting: +444.60 to +450.10
NANNNNN P
— \\\\\\\I%i
NNANNNNMYS Grout Type: Portland cement / Setting: +450.10 to +477.60
‘ o bentonite
o o4
— BENTONITE cc::‘ Surtace Casing Materlal:g" 1;11(]2.2 5etting: +467.60 to +477.60
PELLETS
Time Log: Started Completed
_ +444.60 Drilling: 0836 Hrs 7/14/88 1552 Hrs. 7/10/88
instaliatlon: 1552 Hrs 7/20/88 2042 Hrs. 7/22/88
B woter Level Reading: 1500 Hrs 8/01/88 1503 Hrs. 8/01/88
t _+442.60 Development : 0910 Hrs 7/23/88 1055 Hrs. 7/23/88
GRAVEL
PACK

Well Development:

Method/Equipment: Bailing/1-1/2 stainless steel bailer

Static Depth to Water: +455.3

+427.60

+403.60



A0 Theornall Nieve g

INCORIP'ORATED \ §
diseenn
(MK LT (0]
MONITORING WELL CONSTRUCTION SUMMAAY
pIURET AP AT
] ; SMW-6
Project: Plnette Salvage Yard Site Owner: U.S.E.P.A. well molt
Drilllng Summary:
+459.99 Totel Depth: 8.0 ft Oritier : E. Gaynor/R. Bamford
' PROTECTIVE
CAS/ING  porerole Diseeter(s):8 inch = +456.6 ft to +448.6 ft
_}/, F Rig Type: Tripod w/140 lb hammer 8its:7 5/8" Auger Bit
Jﬁ[ 1 ] l"ﬁ” ﬁl Llevation: Lend Surtace: +456.6 ft Weter Level: +455.64 ft
'”m;ﬁl- 1 | 154“ = -
4 “j ] Top of Inner Cosing: +459.40 ft Dritiing Filuid Type: N/A
g 3
{" { Supervisory Geologlst: J. Moore/M. Pierdinock
- -
GROuTlEJ ‘-‘}—RIS[R
L,' Z:‘ Weil Design:
l’* < A
l': ’-'1 Casing Meterlsl: <CH 80 S/S Dismeter: 2 inch lengthg a ¢
S456.1 ft  Screen Materlal: SCH BD S/S Dlametar: 5 ipch Lengthc ¢
5"70"”5':, Siot Size:  0.010" Setting: +448.6 ft to +453.6 ft
PELLETS io
. +455.6 ft Filter Materisi: None Setting: N/A
e Seals Material: Bentonite Pellets Settirg:#455.6 £t to +456.1 ft
Grout Type: Portland Cement/ Sefting: +456.1 to +456.6 ft
Bentonite ‘Mil
+453.6 ft Surfece Casing Materlasl: 4" sgée Setting: +459.40 ft to +9'52 99 f
Tise Log: Started Compieted
GRAVELEK Drililng: 1339 hrs 11/12/87 1446 hrs 11/12/87
PACK
ingtaliatior: 1452 hrs 11/12/87 1524 hrs 11/12/87
SCREEN Weter Level Reading: 0828 hrs 11/23/87 0838 hrs 11/23/87

1530 hrs 11/17/87 1604 hrs 11/17/87

Development:

well Development:

Method/Equipment: Bailing/1%" Bailer

Stetic Depth to Water: +455.64 ft

+448.6 f-


http:t-455.64

ICF TECHNOLOGY
INCORPORATED

BENTONITE] »
PELLETS po°

Metro Park 111
399 Thornall Street

Edison. \J
08837-0001

201/906-2400

MONITORING WELL CONSTRUCTION SUMMARY

Project: PINETTE SALVAGE YARD SITE Owner: USEPA REGION I Well Mo, SMW-6!

7

Orilling Summary:

+

~439.43

ORTIRT ",
"9%8°.° I .
o.?..,

[1d Y .00 AN
"l’.:;o:"-.'.;".. A

<!
o2

it
| |

GRAVEL RIF——=

PACK

PROTECTIVE
CASING

Total Depth: 8.5 Pt Dritler : S. Underwood

Borehole Dismeter(s): 81/4 inch= 456.5Ft to 448.0Ft

Rig Type: Mobile B-57 Bits: 8 1/4 auger bit

+ +
Elevation: Land Surtece: 456.5 Woter Level: 452.63

+
Top of inner Casing: 458.24 Oritting Fluld Type: N/A

Supervisory Geologist: James T. Moore

Well Design:

Casing Materlsi: SCH 80 S/S Olameter: 2 inch Llength 4.7S5Ft
Screen Materisl: SCH 80 S/S Olameter: 2 inch Length 5 Opt
Stot Size: 0.010" setting: T448.5 to *453.5

+ +
Fliter Materlal: # 1 Sand Setting: 448.0 to 454.5

SCREEN

454.5
+ +
Seais. Materisl: Benitonite Pellets Setting: 454.5 to 455.5
Grout Typs:Portland cement/  setting:*455.5 to *456.5
bentonite
Surface Casing Materliel:4" mild . Soﬂlng:+458.24 to +459,43
+453.5 A <
steel
Time Log: Sterted Completed
Oritting: 1300 Hrs _ 7/15/88 1310 Hxs 27/15/BR
Instaltation: 1310 Hrs  7/15/88 1330 Hrs 7/15/88

Water Level Readling: 1730 Hrs 7/15/88 1730 Hrs 7/15/88
1126 Hrs 7/16/88 1226 Hrs 7/16/88

Developaent:

'+448.5

x] +448.0

Wel! Deveiopment:

Method/Equipment: Bailer/1-1/2 inch stainless steel hailer

Static Depth to Water: +452.63




LCF (ECHNOLOGY \etro Park 1l

NCORPORNATED 399 Thornall Street
. Fdison, NJ
088370001 DOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY
201:906-2400
— Project: Pinette Salvage Yard Site owner: USEPA Region I Well No,: DMW-
Oritilng Summary:
Tota!l Depth: 24.0 Ft Oriller : S. Underwood
+463.14
PROTECTIVE Boretole Diemeter(s): 8 1/4 inch - +460.70 to +445.20
CASING
A Rig Type: Mobile B-57 Bits: 8 1/4 inch auger
% ara
— I”m!l_l .q°' R Riiia Elevation: Land Surtace: +460.70 Water Level: +452.26
=1;-:_;-'.~_; W R4 Bl Il
kd - | Top of Inner Casing: +462.91 Dritting Fluld Type: NA
5 B ) P
- ‘,' .‘ '1,, Supervisory Geologlist: James T. Moore
) 0% I 2
— GROUTL.E_'.,"-,':‘ ,gf:.-:i
r‘{ o “{ ,"] Well Design:
% . 4
|:,, ° c,,] Caslng Materlal: SCH 80 PVC Diameter: 2 inch Ltength 10.0 F
by -
‘ I"':;'-'?'_ Screen Materiai: SCH 80 PVC Diameter: 2 inch Length 8.0 F
l..’,q'-;.‘ Slot Size:  0.010" Setting: +444.70 to  +452.70
— wi‘:‘;.";. Fliter Material: #1 sand Setting: +444.20 to +454.70
CONFINING} ¢ 4 +436.70 to +444.20
QS%%'QTQ\ D% Sesls Mater|al: Bentonite Pellets settirg: +454.70 to +456.70
N N\Ffo
- \\\\\\\Io°4 POl'.'tl d cC nt/
NN Grout Type: Bentonite o Setting: +456.70 to +460.70
Io:'
BENTONITE :o..‘ Surtace Casing Material: 8" Steel setting: +452.70 to +463.14
PELLETS &9
Time Log: Started Completed
_ _ . +454.70 Brilling: 1323 Hrs. 6/18/88 1615 Hrs. 6/28/88
3 {nstal latlon: 1615 Hrs. 6/28/88 1100 Hrs. 7/06/88
_ 5
‘:.;- Water Level Readlng: 0910 Hrs. 8/01/88 0914 Hrs. 8/01/88
el
o ‘
b ¥ +452.70 Development : 1516 Hrs. 7/13/88 1619 Hrs. 7/13/88

GRAVEL g
PACK

Well Development:

Method/Equipment: Bailer /1-1/2 inch stainless steel Bailer

SCREEN Static Depth to Water: +452.26

+444.70

Y +436.70



WCE T ECHNOLOGY Metro Park i

INCORPORATED 399 Thornail Street
Fdison N
_ ORHAT-(001 _
200 902300 MONITORING WELF CONSTRUCTION SUMMARY
- Project: Pinettes Salvage Yard Site Ovner: USEPA Region I well Mo, :SMW;

Ortliing Suwmary:

Jotal Depth: 7.33 Pt Dritier : Norman Phillips

Borehole Diameter(s): * 1/4 inch = +475.4 to +468.07

Rig Type: OCME 55 Bits: 8 1/4" auger bit
=] —-__j we=1i +475.99
- mil—ll’. ' PROTECTIVE Elevetion: Land Surtece: +475.4  weter Levei: +427.23
"|—=’||I CASING
Top of inner Cosing: +475.29 Oritiing Fivld Type: N/A
! ‘ j Supervisory Geologist: Robert J. Melvin
s
[
- cnourl,a% M——RISER
['," ».’:j
. < | Weil Design:
— r. v .
I' 1 Casing Meterial: SCH 80 S/S Dismeter: 2 inch Length1.89 F
- e ) _+474.9 Screen Material: SCH 80 S/S Diameter: 2 inch Lengtn S Ft
- . ’
BENTONITE] ». 3 lot Size: 0.010" ting: +468.07 to +473.9
PELLETS ‘..'. . Stot Size: Setting:
- °:: +473.9 Fliter Materiai: #1 sand Setting: +468.07 to +473.9
=3 oK
..; :.::. Seais Material: Bentonite pellets Setting: +473.9 to +474.9
— " :..-'
e -e Portland cement/
w2 24 Grout Type: bentonite Setting: +474.9 to 475.4
— X2 I 14734 Surtace Casing Material: 4" mild Setting: +475.29 to +475.59
Bt —————— steel
A Time Log: Sterted Completed
: Q)
GRAVELKS k‘,‘ Orilliing: 1004 Hrs 6/26/88 1012 BHrs 6/26/88
PACK ~
. Installation: 1015 Hrs 6/26/88 1055 Hrs 6/26/88
SCREEN Water Leve! Reading: 0915 Hrs 8/05/88 0917 Hrs 8/05/88
- Development : 1035 Hrs 7/12/88 1442 Hrs 7/12/88

Well Development:

Method/Equipment: Bailer/1-1/2 inch stainless steel bailer

+468.4 Stetic Depth to water:; +472.23

«s®
I +468.07



Metro Park (11
399 Thamall Street
Edison, NJ
08837-0001

201/906-2400

ICF TECHNOLOGY
INCORPORATED

ProJect: Pinette Salvage Yard Site Owner : USEPA 'Rgion I

DOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY

Wel | No, DMW-"

Dritllng Summary:

Tota! Depth: 29.0 Ft Dritler :

Norman Phillips

12 1/4® +475 to +460.4
Borehcle Diameter(s): 8 1/4" 460.4 to +450.9 HX hole

+450.9 Pt

to +440.9 Ft

+475.67 Rl9 Type: Mobile B-57 Bits:8 1/4" and 12 1/4" auger b.
— MEIL == _ _ e
1 1—1n Elevation: Land Surtace: +475.4 Water Level: (initial) +457.58
=] PROTECTIVE
‘ CASING Top of Inner Casing: +475.08 Oritling Fluld Type: N/A
- A S
|-<-,__J -t ,’ Supervisory Geologist:Michael J. Pierdinock
|:,'1-':-.'; ".;\
- GRrRouT! Y. o
Faﬂ_ . ]
! L Wel! Design:
‘n °:; Casing Material: SCH 80 PVC Diameter: 2 inch Length 9. 68
F
. ["7-‘.,-. Screen Material: SCH 80 PVC Dismeter: 2 ipnch Length 10 Pt
coq.
llr; Stot Size: 0.010" Setting: +445.4 to +455.4
- N \:\:\:\:EE ;-'; \ Filter Materlial: #1 sand Setting: +445.4 to +458.4
CONFININST -+ 4 X NNAN
QQQQ'\T\\A\ -‘¢'-1 "'A\Q\A\ ;Q\; Seals Materlal: Bentonite pellets Setting:+458.5 to +460.4
NNNNNNN Fo o 2 SO EEEEESY
- \\\\\\\{..5 b o NN NN
\\\\\\\"’.', :°.,\\\\‘ ‘s> Grout Type:Portland cement/ Setting: +460.4 to +475.08
l‘.' 1 s ,’..J bentonite
%" b o Surtace Casing Material:8" mild Setting:+475.08 to +475.67
—  BENTONITE |- : RISER urtace 9 A 9
° A steel
PELLETS '.%
F. Time Log: Started Completed
LA Z
- +458.5 Oriiting: 1535 Hrs 6/25/88 ‘1300 Hrs 7/07/88
Installation: 1300 Hrs 7/07/88 1633 Hrs 7/07/88
wWater Level Reading: 1140 Hrs 8/01/88 1142 Hrs 8/01/88
y R _3455.4  pevelopment: 1035 Hrs 7/12/88 1142 Hrs 7/12/88
GRAVEL ¥
PACK

wel| Development:

Method/Equipment: Bailer/1-1/2 stainless steel bailer

SCREEN Static Depth to Water: +456.42 (stabilized) @ 8/05/88

+446.4

+445.4



ICEF TECHNOLOGY
INCORPORATED

Project:

Metro Bark 1]
399 Tharnall Street

Fdison N\
OBK47- (0K

MONITORING

201 (M- 2400

Pintte Salvage Yard Site

Owner :

USEPA Region 1

WELL CONSTRUCTION SUMMARY

weoil Mo SMW-

[N}

X
.‘.'

+469.5

Oritiing Summary:

Tota! Depth: 7.5 Ft

Orliler : Norman Phillips

Borehois Dismeter(s): 8 1/4 inch = +476.5 to +469.54

Rigp Type: CME 55 Bits:8 1/4" auger bit
+473.63
;”Iﬂ =1l
m_-:n .| PROTECTIVE Elevetion: Lend Surtece:+476.5 Mater Levei: +472.54
|“‘=’||I CASING
Top of Inner Casing. +476.34 Oritliing Flyld Type: N/A
' H Supervisory Geologist: Robert J. Melvin
)]
cnourloj “TF/SEF
L'..'“ ..{ Well Design:
1
F;. ';-.1 Casing Material: SCH 80 S/S Diameter: 2 inch Lengtn1.84
.' N _+475.9 Screen Material: SCH 80 S/S Diamater: 2 inch Lengtn S Ft
BENTON‘TEL’, '.'3 Siot Size:  0.010" Setting: +469.5 Ft to +474.5 Ft
PELLETS "' -:4
P o
':: e +475.0 Filter Materlal: #1 sand Setting: +469.0 to +475.0
.o; 3 Seals Materie!: Bentonite pellets Setting:+475.0 to +475.9
R o
L) =
_"_; ‘& Grout Type:Portland cement/ Setting:+475.9 to +476.5
‘::‘.‘, ..:. Bentonite -
783 % .4* mild )
:!‘:: gs +474.5 Surtace Casing Material: oo Setting:4476.34 to 476.63
23:¢ R -
j?i &f Time Log: Started Completed
PP}
3]
GRAVEL KR Dritiing: 1017 Hrs__6/25/88 1029 Hrs 6/25/88
PACK 2l
& Instellation: 1029 Hrs 6/25/88 1129 Hrs 6/25/88
X
o SCREEN water Leve! Resding: 1130 Hrs 8/01/88 1133 Hrs 6/25/88
*3 '
L)
.:gq Development: 1444 Hrs 7/12/88 1012 Brs 7/13/88

Well Development:

Method/Equipment:

X +469.0

Bailer/1-1/2 inch stainless steel bailer

Static Depth fo wWater: +472.54 Ft



http:Co$mg.+476.34

WCF TECHNOLOGY

NCORPORANTED

Metro Park
399 Thornall Street

Edison, NJ
08837-0001 DOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY
201,906-2400
Project: Pinette Salvage Yard Site Owner : USEPA Rgign I Well No.pMH-8
Dritiing Summery:
Totsl Depth: 30.0 Ft Drifter :
12 1/4" = +466.5 to +476.5
Borehcle Diameter(s): 8 1/4 " = 4466.5 to 451.5; HX Hole = +451.5
to +441.5
+476.92 Pt RI9 Trpe: CME 55 Bits:8 1/4" and 12 1/4" auger bi
I_E—l_””I-: Elevation: Land Surtece:+476.5 Mater Level:+455.76
A= —_—
) N PROTECTIVE
CASING Top of inner Casing: +476.49 Orliiling Fluld Type: N/A
B
T"""ﬂl Supervisory Geologist: Robert J. Melvin
b..- .;
'..nq,'."t
e o3
[+ 4 Well Design:
o-'aj Casing Material: SCH 80 PVC Dismeter:_ 2 jnch Length]4.99
Screen Materisl: SCH 80 PVC Dismeter: 2 inch Lengthl0 Ft
Slot Size: 0-010. Sofflng:+451.5 Ft to +461-5 Ft
Fliter Material:#l sand Setting: +446.5 to +463.5
N
< RN
. t Seals Materisl: Bentonite pellets Se*tirg: +463.5 to +465.4
S OINNNNY Y NN
b o NN\ NN
SCLNRRNN ‘D) Grout Type: Portland cement/ Setting: +465.4 to +476.49
! :oJ bentonite
- t 1ai:8" mild tting: +476.49 to +476.92
BENTONITE e RISER Surtace Casing Materla mi Setting o
% steel
PELLETS J
Time Log: Started Completed
+463.5 Oriiling: 1445 Hrs 6/23/88 1532 Hrs 6/24/88
Installetion: 1543 Hrs 6/24/88 1137 Hrs 6/25/88
Water Level Reading: 1125 Hrs 8/01/88 1128 Hrs 8/01/88
_3461.5  pevelopment: 1444 Hrs 7/12/88 1012 Hrs 7/13/88

GRAVEL Y
PACK |J

Well Development:

Method/Equipment: Bailer/1-1/2 inch stainless steel bailer

SCREEN Static D.pfh to Water: +455-76

+451.5

Y +a46:5



WCF TECHNOLOGY

Metro Park 1)

INCORPORATED 3949 Thornall Ntreet

Edison N\

ORKAT-(KHN

201 40H- 2300 MONITORING WELF CONSTRUCTION SUMMARY

Project: Pinette Salvage Yard Site Ouner: USEPA Region I well wpSHMW-9
Oriliing Summery:
Tota! Depth: 7.17 Ft Orliler :Norman Phillips
Borehole Diemeter(s): 8 1/4" +480.01 to +472.84
+480.01 Rig Type: CME-55 Bits: 8 1/4" auger bit

m==tl

" _—I_'Wj W ) PROTECTIVE Elevation: Land Surtace: +479.8 Weter Level: +476.04
"'E“l CASING
Top of Inner Cosing: +479.84 Drilting Fluld Type: N/A
’ Supervisory Geologist: J.T. Moore/Denise Page
B
caourlo_} o RISER
R
-’-'j _.‘-.{ Well Design:
[ '
‘_'." ';11 Casing Meterisl: SCH 80 S/S Diameter: 2 inch Ltength 2.0 F
. a| —$479.34  Screen Materisl:_SCH 80 S/S Diamater: 2 inch Length 5.0 F
> e
BENTONITE} » ’.'5 Slot Size:  0.010" Setting: +472.84 to +477.84
PELLETS ‘_ .q
P~
. < +478.84 Fliter Materinl: #1 sand Setting: +472.84 to +478.84
_'.?; Sesls Materlal: Bentonite pellets Setting: +478.84 to +479.34
[,
-...
:‘! Grout Type:Portland cerent/ Setting: +479.34 to 480.01
o bentonite
‘ +477.84 Surface Casing Materlai:4" mild S.fflng:479.sl to 480.01
R steel
Time Log: Completed
GRAVELS Driiling: 1600 Hrs 6/29/88 1630 Hrs 6/29/88
PACK a3
installation: 1630 Hrs 6/29/88 1800 Hrs 6.29/88
SCREEN water Level Reading: 1050 Hrs 8/01/88 1054 Hrs 8/01/88
Development: 1112 Hrs 7/13/88 1236 Hrs 7/13/88

+472.84

Weli Development:

Mot hod/Equipment:

Bailer/1-1/2 inch stainless steel bailer

Static Depth to wWater: +476.04



http:Setting:+479.34
http:ting;+472.84

fCF TECHNOLOGY Metro Park 1l

NCORPORATED 399 Thomnall Street
- Edison. NJ
08837-0001 DOUBLE CASED MONITORING WELL CONSTRUCTION SUMMARY
201,906-2400
Project: Pinette Salvage Yard Site Owner: USEPA Region I Well No . PMW-9
Orillting Summary:
Tots! Depth: 35.7 Ft Oritler : Norman Phillips
12 1/4" = + 479.6 to +469.6;
Borehole Diameter(s): 8 1/4: = +469.6 to +452.6; HX Hole = +452.6
to +442.6
+479.88 Rig Type: CME-55 Bits:8 1/4" and 12 1/4" auger bi
= HES | ' |
i —m Elevation: Land Surtace: +479.6 Water Leve!: +476.96
= ] _T212-0
=] f | PROTECTIVE
| CASING Top of Inner Casing: +479.72 Dritling Fluld Type: N/A
— Pe [
I_ ._'"‘ Supervisory Geologist: Robert J. Melvin
..'q ?. n“o.‘ :
- . RO
— GROUT‘ 13 kf-'.‘.]
Fe_‘-._ - i'»’..'...
f}f, [+ 40 Well Deslign:
- f o x ,]:j
°° - Casing Material: SCH 80 PVC Diameter: 2 inch tengthl7.12
ot % j
[':-‘-4..;‘ i O Screen Material: SCH 80 PVC Dismeter: 2 inch Lengthl0 Pt
o B |
“, Siot Size: 0.010" Setting: +452.6 to +462.6
— f\'\'\-vL" Filter Material: #1 sand Setting: +443.9 to +465.6
CONFINING 5 NN
NN B8 § NNNN Seals Materlal:Bentonite pellets Seiting:+465.6 to 467.6
\\\\\\\{,q SR NN
— NN b o {N NN NN
\\\\\\\.1,5 :"o\\\\‘ NN eout Type: Portland cement/ Setting:+467.6 to +479.72
°) bﬂj bentonite
e " Surtace Casing Materfal:8" mild Setting:+479.72 to +479.88
—  BENTONITE[Y] e rsER vriece Tasing Metertel — e — S
PELLETS .3 o}
F. ,"'] Time Log: Started Completed
LN ] DQ:
:ec % o +465.6 Oritting: 1537 Hrs 6/29/88 1304 Hrs 7/10/88
3! e
? Instalistlon: 1415 Hrs 7/10 88 1117 Hrs 7/11/88
Water Level Reading: 0940 Hrs 8/05/88 0942 Hrs 8/05/88
—3+462 .6 Development: 1112 Hrs 7/13/88 1236 Hrs 7/13/88
GRAVEL X%}
PACK P wWeli Development:
Method/Equipment: Bailer/1-1/2 inch stainless bailer
ER— SCREEN

Static Depth to Water: +476.96

a0
PPy

@
)

+452.6

+443.9


http:Lengthl7.12

APPENDIX F

RESULTS OF GEOTECHNICAL ANALYSES OF SOIL SAMPLES



GRAIN SIZE ANALYSES

SUBSURFACE SOIL AND
SEDIMENT SAMPLES



GRAIN SIZE

ANALYST: J5C ich: 87921

DATE: 7-26-88

SAMPLE  AIR DRY MASS RETAINED 1 OF
ID WEIGHT ON 18 SIEVE  TOTAL

39844-81 157.79 19.689 12,81
3984A-810  158.43 39.95  25.18
3764/-82 210.49 9%6.59  45.89
3984A-03 215.14 27.87  12.58
3984n-04 245.90 125.68  51.00
3984n-23 285.48 163.44  57.20
39844084 191.98 8.18 8.85
3984n-7 343.98 1.2 8.M
3984A-08 207. 14 0.0 8.09
3984A-29 229.99 126.28  54.9%

J984n-10 268.39 125.80  46.87

NASS PASSING
{@ SIEVE

137.83
118,58
113.43
187.84
120,17
122,88
191.54

74.33
286.88
102,63
139.73

% OF
TaTAL

87.33
74,74
53.8%
87.31
18.87
42.73
99.77
21.48
99.84
44,65
52.06



GRAIN SiZE
ANALYST: JSC RMA BCH: 87921 DATE: 7-26-88

MASB DF SDIL PASSING SIEVE igraams)
SAMNPLE

ID S5uM 1/2°  SuM 3/8° SuM fs4" SN B4 SUM BB SUM
3984A-81 157.63 12.71 144.92 1.9t 143.81 2.14 148.87 @.48 148.47 .44 137.93
3984a-81D 158.56 20.89 137.67 .31 131,36 3.67 127.69 3.09 124.58 6.084 118,36
3984A-82 289.35 48.17 151,38 12.20 149.18 14.48 134,78 8.24 {26.44 13,01 113.43
3994A-83 214.99  4.31 21B.68 2.11 288.57 8.3s 208.21 4.75 195.46 .62 1B7.04
3994A-84 245.85 34.98 216.95 19.11 208,84 24.4@ 174.44 14.54 157.9@ 37.73 140.17
3964A-B5 285.62 35B.64 234.98 9.98 225.80 41.456 183.54 19.98 163.54 41.56 122,46
3984A-26 191.63 2.0Q 191.453 .88 191.63 0.88 191.43 @.08 191.63 8.29 191.04
39844-97 345.89 137.81 268.88 3@.34 177.74 38.55 139.1% 22.34 115.85 42.52 74.33
3984a-98 2856.08 9.8 284.50 ¢.08 285.80 .89 224.80 @.0@ 285,80 ©.80 19s.88
3984A-89 229.82 69.37 159.65 13.13 146,52 11.83 134.67 9.38 125.29 22.68 1B2.49
3984A-18 263.33 48.52 216.71 14.83 285.88 22.38 183.58 15.34 168.14 28.41 139.73



SRAIN SIIE
ANALYST: JSC RMA QCh: 87921 DATE: 7-24-88

AMOUNT OF SOIL PASSING SIEVE

SAMPLE 1/2" sieve 3/8° sieve  1/4° sieve ¥ sieve B sieve
1D graas 1 grass 1 grams 1 grass L grass 1

39B4A-01 144,92 91,8 143.8) 90.6 140.87 89.3 140.47 989,80 137,83 87.4
3984A-810 137.67 86.8 131.36 982.8 127.69 60.5 124.68 78.3 118.36 747
J9844-82 161,38 76.7 149.18 78,9 134.78 64.8 126.44 0.1 113.43 539
39844-93  218.68 97.9 208.57 95.9 209.21 93.¢f 195.46 9B.9 187.B4 B2.3
J994a-44  210.95 B85.8 200.84 81,7 174,44 T7B.9 157.99 é&4.2 120,17 44.9
3984A-05  234.98 62.3 225.88 7B.8 183.34 4.2 143.44 57.3 122,88 427
3984a-06  191.463 99.8B 191,63 99,8 191,63 99.8 191.63 99.8 191.34 99.8
39844-47 208.88 Q.1 177.74 514 139.19 4.2 116.85 33.8 74,33 u.5
39844-08  206.89 99.8 204.8¢ 99.8 286.88 99.8 284,88 99.8 2Be.BB ¢9.8
39B4A-07  159.65 69.4 146,52 3.7 134,67 5B.6 125.2% S5A.5  1@2.89 dhe
J984A-18 206,71 B88.7 295.88 76.7 183.58 e8.4 168.14 2.6 139.73 5.



SRAIN SIIE

ANALYST: JSC RMA QC ¥: 87921 DATE: 7-26-88

ANOUNT OF SOIL PASSING SIEVE

SANPLE sieve {8 sieve 35 sieve 48 sieve (68 sieve 1.8 sieve (/0@ sieve /38
1D grass 1 graes 1 grass 1 grass 1 grass % grass grass 1
39840-81 55,58 BJ7.1 64,29 B4.2  33.37 49.9 42,42 S55.6  39.32 1.3 34.83 436 :9.4% 38.p
Jog4n-810  62.35 73.1  3B.14 68.2 46 06 541 36.32 42,6  33.48 39,2 49.77 MY i5.38 8.7
I9848-82 52,23 53,7 48.88 58.2  43.46 M9 39.75 48.9  38.55 39.6 3579 3.8 3448 3544
3994A-83  74.37 84.8  7B.9% BR.7  87.35 Th.6  4D.06 45.5  29.83 3.8 17,72 8.1 18.98 1i1.3
3984A-84  43.34 35.5 2141 0.5 ?.98 8.2 7,24 3.9 8.73 3.3 6.86 3.8 .23 43
39944-85  48.15 345 40,72 9.9 38.47 27.7 3026 21,7 25.82 18.5 1B.76 13.4 t1.44 8.2
3984A-86 358,55 t@t.4 3A.54 t@1.4 54,49 1013 36,47 101,3  54.47 181.3  56.47 181.3  5s.45 18}.2
3904A-87  36.12 1s.8 28,78 2.7 21,62 9.5 17.77 1.8 16,19 7.2 14,42 8.3 1.4 D4
3984A-88  3%.40 108.4 59,39 180.4  39.37 190.3  39.36 (@D.3  59.36  188.3  39.34 l@8.3  §9.11 °9.9
39844-89 56,85 39.5 45,78 31.8  36.48 25.4 32,22 22.4 3184 .6 29.38 @.4 6,97 18.8
3984A-1@  52.82 46.4 45,37 4.5 37.27 33.3  33.64 0.0 32.82 29.3  31.38 8.1 3818 ¢a.9



GRAIN SIZE
ANALYST: ISC gh: 8792t DATE: 7-26-88

MASS OF TOTAL SAMPLE REPRESENTED IN HYDRONETER TEST
oven dry sass = mass x HCF W= {a/b) x 108

SAMPLE sass ¢ hydro. oven dry % passing g of tot

ID used corr, fac. sass g (@) e ‘b)  saspie {W)
3984A-81 87,73 9.984 b6.67 87.35 76.32
39844-41D 64,87 8.983 83.77 A7 85.32
3984A-082 35.13 8.951 52.43 53.89 9.2
3984A-23 77.98 8.98s 76.81 87.31 87.97
39844-04 48,26 8.991 59.72 48.87 122.28
3984A-45 68.32 8.989 39.60 42,73 139.08
3984n-06 56.53 2.984 53,43 99.77 58.75
3984447 98,86 8.941 48.88 21.48 227.58
3984A-88 59.58 8.993 59.88 99.84 59.18
3984809 87.26 8.933 54.18 44,45 143.56

3984A-19 39.58 p.980 58.31 52.86 112.980



HYDRONETER ANALYSIS

o 81921 DATE: 7-24-88
CASER: A ANALYST: JSC

SANPLE  [nitial
D Tise 2 Hin S Min 15 Min 3B Min 6B Min 258 Hin 1448 Hin

Blank 9:34 4.5 4.0 i.2 4.0 3.5 3.9 4.3
39844-81 8130 28.5 17.5 14.5 12.8 10.8 7.8 5.8
3984A-31D B:3h 18.5 18.5 12.9 9.5 8.8 5.9 3.3
3984a-22 8:42 21.5 23.5 19.5 18.3 14.5 18.3 7.8
39844-03  B:48 8.5 4.5 4.8 3.9 3.8 1.5 1.3
3984p-04 9354 4.5 4.9 3.8 2.9 2.5 1.5 1.5
3984A-35 9:80 8.5 3.0 3.5 2.3 2.5 1.5 1.3
398406  9:04 48.5 47.8 8.9 34.8 29.9 17.5 18.5
3964A-27 9:12 8.3 6.4 5.8 3.0 3.9 1.5 B.S
3984a-28  9:18 47.5 3.0 3.5 14,5 10.8 4.5 3.8
39844-09 124 19.5 15.9 11.9 9.9 7.9 4.2 1.5

15.9 13.5 9.5 1.9

39844-18  9:38 25.5 2.9 18.8



GRAIN SIIE
ANALYST: JSC RMA G4 87921 DATE: 7-25-88

PERCENT OF SGIL RENAINIMG IN SUSPENSION (F) P = (Ra/¥i x |88

SAMPLE ID 2 MIN S MIN IS NIN 3@ MIN 5B HIN 258 MIN 1448 HIN

3984A-81  256.86 22,93  19.8% 15.72  13.18 .17 8,35
39a4A-210 21,48  1B.17 14,86 11.43 9.38 3.86 4. 10
3984A-02 28,27 24,15 .4 1696 14,98 1B.79 1.19
3984A-23 7.39 5.12 4.55 Ly 3.4 171 .71
39844-04 3.68 .27 2.46 2.88 2.8 1.23 1.23
3984A-95 6.99 3.58 2,31 1.79 1.79 1.87 1.87
3904A-B5  B86.99 BA3B 71,74  6B.98  52.81  31.39  1B.8B3
3984A-07 3.74 2,64 .28 1.32 1.32 8.88 8.22
3984A-88  BR.26 64,20 39.71  24.5B  15.98 1.68 5.87
3984A-89  13.5B  1B.45 7.46 6.27 3.22 .79 184
39B4A-18  22.77  19.64  1H87  13.39 12.85 8.48 6,25



AMALYST: J5C

BRAIN SliE

RMa OC 82

87921

DATE: 7-26-88

SANPLE
ID 2 NIN

5 MIN

DIAMETER (mai

15 NIN

38 NI

b=x (L)

o8 NN

K = 8.01382

250 HIR 1440 NIN

3984A-81  9.83M
3984A-81D 9.4344
3984p-82  Q.8327
3984A-83  B.9375
3984n-24 0.9375
3984A-85 0.8348
3964806  8.09275
3984A-87  0.8368
3984p-08  0.8278
39844-29 8.9345
J904A-18  8.4332

8.8224
8.8224
8.8213
8.8249
8.2238
8.8237
8.8177
8.8234
2.8192
8.8224
2.0213

8.9138
2.8132
8.8126
8.8137
8.8138
$.9138
8.2188
&.8137
e.9123
8.8133
9.0127

B.20%3
p.2895
2. 899¢
8.2098
g.84%8
8.2@%8
#.0861
8.2090
8.8892
8.80894
8.8491

8.28s7
8.8867
8.0863
B.08849
8.08s9
B.0849
8.2839
8.8849
8.8846
8.28s7
8.8863

8.8832
B.8833
8.8832
8.28%3
8.8033
8.8833
8.8830
8.8833
B.8433
B, 8833
B.8832

g.eet4
g.pe14
8.0814
8.8015
8.0813
8.2815
9.0814
8.8815
g.0814
B.8815
8.a814



EFFECTIVE DEPTH, L ca

2HIN S MIN 1S MIN 38 IR 68 MIN 258 MIN 1448 NIN
13.8 13.4 13.9 14.3 14,7 15.2 15.5
13.3 13.8 14.3 4.8 15.9 13.3 13.7
1.8 12,5 13.1 13.6 13.9 14.4 15.2
15.3 15.6 15.86 15.8 15.8 la.1 6.1
13.6 15.4 15.8 15.9 15.9 18.1 la,1
14.9 15.3 13.7 15.9 5.9 fo.l 1.1
8.4 8.6 9.7 18.7 11.5 13.4 4.6
14.9 15.3 15.5 13.8 15.8 16.1 16,2
B.5 8.1 12.3 13.9 14.7 13.6 15.8
13.4 13.8 14,5 14.8 15.1 15.4 toot
12.1 12.7 13.3 13.8 4.1 14.8 15.2
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GRAIN SIZE ANALYSES

UNDISTURBED SAMPLES



GRAIN SIZE ANALYSIS

PROJECT NAME: USEPA BORTNG NO.: 3984-A
PROJECT NO.: SAS3984A DEPTH: 7.0-7.55 FT
— SAMPLE NO.: ST-11 SPEC. GRAV. 2.7 ASSUMED

SIEVE NO. DIAMETER PERCENT FINER
(mm) (%)
3.0 in. 75.000 100.0
1.5 in. 37.500 100.0
- 0.75 1in. 19.000 100.0
. 0.375 in. 9.500 100.0
NO. 4 4.750 100.0
NO. 10 2.000 100.0
- NO. 20 0.850 99.9
NO. 40 0.425 99.9
NO. 60 0.250 99.9
-~ NO. 140 0.106 : 99.8
NO. 200 0.075 99.8

DIAMETER PERCENT FINER CORRECTED PERCENT
— (mm) L X
0.0716 83.5 99.7
- 0.0509 82.9 98.9
0.0361 82.13 98.2
0.0257 81.7 97.5
0.0162 72.1 86.0
- 0.0110 45.7 v 54.5
0.0080 39.6 47.3
0.0062 19.2 22.9
—_ 0.0046 10.2 12.2
0.0033 6.0 7.2
0.0014 2.4 2.9 .
CORRECTION FACTOR = 1.194
— WEIGHT OF SOIL FOR SIEVE ANALYSIS = 603.6 (gm)
WEIGHT OF SOIL FOR HYDROMETER ANALYSIS = 66.1 (gm)
VISCOSITY OF WATER = 9.61 (millipoises)
D60= NOT CALC CU= NOT CALC
D30= NOT CALC CZ= NOT CALC

D10= NOT CALC


http:7.0-7.55
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~

PROJECT NAME:

PROJECT NO.:

SAMPLE NO.:

GRAIN SIZE ANALYSIS

USEPA : BORING NO.: 3984A
SAS-3984A , DEPTH: 5.20-5.45 FT

ST-12 SPEC. GRAV. 2.68 ASSUMED

SIEVE NO. DIAMETER PERCENT FINER
(mm) (%)
3.0 in 75.000 100.0
1.5 in 37.500 100.0
0.75 in. 19.000 100.0
0.375 in. 9.500 100.0
NO. 4 4.750 100.0
NO. 10 2.000 100.0
NO. 20 0.850 100.0
NO. - 40 0.425 99.9
NO. 60 ’ 0.250 99.9
NO. 140 0.106 99.7
NO. 200 0.075 99.2

DIAMETER PERCENT FINER V CORRECTED PERCENT
(mm) % %
0.0752 79.9 99.2
0.0551 74.4 92.3
0.0401 69.4 86.2
0.0295 62.6 17.7
0.0189 49.6 61.5
0.0112 44.6 : 55.4
0.0082 38.4 47.7
0.0060 29.17 36.9
0.0044 23.5 29.2
0.0032 18.0 22.3
0.0013 9.9 12.3
CORRECTION FACTOR = ' 1.241
WEIGHT OF SOIL FOR SIEVE ANALYSIS = 327.87 (gm)
WEIGHT OF SOIL FOR HYDROMETER ANALYSIS = 64.36 (gm)
VISCOSITY OF WATER = 9.61 (millipoises)
D60= NOT CALC CU= NOT CALC
D30= NOT CALC CZ= NOT CALC

D10= NOT CALC
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GRAIN SIZE ANALYSIS

PROJECT NAME: USEPA BORING NO.: DUP
PROJECT NO.: SAS3984-A DEPTH: 5.20-5.45
SAMPLE NO.: ST-12 SPEC. GRAV. 2.68 ASSUMED

SIEVE NO. DIAMETER PERCENT FINER
(mm) (%)
3.0 in 75.000 100.0
1.5 in 37.500 100.0
0.75 1in 19.000 100.0
0.375 in 9.500 100.0
NO 4 4.750 100.0
NO 10 2.000 100.0
NO 20 0.850 100.0
NO 40 0.425 99.9
NO 60 0.250 99.9
NO. 140 0.106 99.8
NO. 200 0.075 99.4

DIAMETER PERCENT FINER CORRECTED PERCENT
(mm) % %
0.0720 109.0 99.0
0.0518 105.8 96.2
0.0377 100.3 91.2
0.0268 99.5 90.5
0.0181 73.7 67.0
0.0107 67.4 61.3
0.0081 51.7 47.0
0.0060 : 36.1 32.8
0.0045 21.9 20.0
0.0032 13.3 12.1
0.0014 5.5 5.0
CORRECTION FACTOR = 0.909
WEIGHT OF SOIL FOR SIEVE ANALYSIS = 318.16 (gm)
WEIGHT OF SOIL FOR HYDROMETER ANALYSIS = 50.88 (gm)
VISCOSITY OF WATER = 9.61 (millipoises)
D60= NOT CALC CU= NOT CALC
D30= NOT CALC CZ= NOT CALC

D10= NOT CALC
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PERMEABILITY ANALYSES

UNDISTURBED SAMPLES
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FRCOECT NAME LUSEFRA

FROECTY NI i?2344

FERMEARILLIIY TESTING WiflH *0.,01N CALCIUN SULFATE
RORLING NO}e 51-12 TESYT RO, 1 -1

SAMFPLE NO. ST-1u CELL RO U-14&

UDEFIH 1ty 4,45 LOCATLION IN CELL F-1
CELL FRESSURE (=<1 GRL 00 SFECIFIC GRAVITY
BASE FRESSURFE (x4 35,70 lzesiymed)
T0F FRESSURE S B 03,20 AVERAGE GRANDNIENT
AVFRANBE SFFRECTIVE STRESS (ps1) DL0G
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APPENDIX H

ACETONE

Acetone is absorbed in humans and animals following oral or inhalation exposure
(EPA 1984). Acetone vapors as high as 2,150 ppm produce irritation of the
mucosal membranes in humans (EPA 1984). In rats, slight increases in organ
weights and decreases in body weights have been observed following long-term
exposure to acetone (EPA 1986).

EPA (1988) derived an oral reference dogse (RfD) for acetone of 0.1 mg/kg/day
based on a study sponsored by the EPA Office of Solid Waste (EPA 1986) in which
increased liver and kidney weights and nephrotoxicity were cbserved in rats
exposed orally to acetone; an uncertainty factor of 1,000 was used to derive
the RfD.



ENVIRONMENTAL PROTECTION AGENCY (EPA). 1984. Health Effects Assessment for

Acetone. Envirommental Criteria and Assessment Office, Cincinnati, Ohio.

EPA 540/1-86-016

ENVIRONMENTAL PROTECTION AGENCY (EPA). 1986. Ninety-Day Gavage Study in

Albino Rats Using Acetone. Office of Solid Waste, Washington, DC. As
cited in EPA 1988

ENVIRONMENTAIL PROTECTION AGENCY (EPA). 1988. Integrated Risk Information
System (IRIS). Envirommental Criteria and Assessment Office, Cincinnati,
Chio



ANTTMONY

Antimony is a metal which occurs both in the trivalent and pentavalent
oxidation states (EPA 1980). Absorption of this metal via oral and inhalation
routes is low (EPA 1980). Humans and animals exposed orally or through
inhalation to either trivalent or pentavalent forms of antimony displayed
electrocardiogram (ECG) changes and myocardial lesions (EPA 1980).
Pneumoconiosis has been observed in humans exposed by inhalation and dermatitis
has occurred in individuals exposed either orally or dermally. Oral
administration of therapeutic doses in humans has been associated with nausea,
vomiting, and hepatic necrosis (EPA 1980). A single report (Balyeava 1967)
noted an increase in spontaneous abortions, premature births, and gynecological
problems in 318 female workers exposed to a mixture of antimony metal, antimony
trioxide, and antimony pentasulfide dusts.

EPA (1988) derived an oral RfD of 4x10~4 mg/kg/day for antimony based on a
chronic oral study (Schroeder et al. 1970) in which rats given the metal in
drinking water had altered blood glucose and blood cholesterol levels and
decreased lifespan. An uncertainty factor of 1,000 was used to derive the oral
RED.



BALYAEVA, A.P. 1967. The effects of antimony on reproduction. Gig. Truda
Prof. Zabol. 11:32

ENVIRONMENTAL PROTECTION AGENCY (EPA). 1980. Ambient Water Quality Criteria
for Antimony. Office of Water Regulations and Standards, Washington, D.C.
EPA 440/5-80-020

ENVIRONMENTAL PROTECTION AGENCY (EPA). 1988. Integrated Risk Information
System (IRIS). Envirommental Criteria and Assessment Office, Cincinnati,
Ohio

SCHROEDER, H.A., MITCHNER, M., and NASAR, A.P. 1970. Zirconium, nicbium,
antimony, vanadium, and lead in rats: Lifetime studies. J. Nutr.
100:59-66



ARSENIC

Arsenic is readily absorbed via the oral and inhalation routes. Both inorganic
and organic forms of arsenic are readily absorbed from the gastrointestinal
tract; more soluble forms are more readily absorbed than the insoluble forms
(EPA 1984). Approximately 95 percent of soluble inorganic arsenic administered
to rats is absorbed from the gastrointestinal tract (Coulson et al. 1935, Ray-
Bettley and O’Shea 1975). Approximately 70 to 80 percent of arsenic deposited
in the respiratory tract of humans has been shown to be absorbed (Holland et
al. 1959). Dermal absorption is not significant (EPA 1984).

Acute exposure of humans to the metal arsenic has been associated with
gastrointestinal effects, hemolysis, and neuropathy. Chronic exposure of
humans to this metal can produce toxic effects on both the peripheral and
central nervous systems, keratosis, hyperpigmentation, precancerocus dermal
lesions, and cardiovascular damage (EPA 1984). Arsenic is embryotoxic,
fetotoxic, and teratogenic in several animals species (EPA 1984). Arsenic is a
known human carcinogen. Epidemiological studies of workers in smelters and in
plants manufacturing arsenical pesticides have shown that inhalation of arsenic
is strongly associated with lung cancer and perhaps with hepatic angiosarcoma
(EPA 1984). Ingestion of arsenic has been linked to a form of skin cancer and
more recently to bladder, liver, and lung cancer (Tseng et al. 1968, Chen et
al. 1986). '

EPA has classified arsenic in Group A—Human Carcinogen, and has developed
inhalation and oral cancer potency factors of 50 (mg/kg/day)~! and

1.75 (mg/kg/day) ™}, respectively (EPA 1988a, 1988b). The inhalation potency
factor is the geometric mean value of potency factors derived from four
occupational exposure studies on two different exposure populations (EPA 1984).
The oral cancer potency factor was based on an epidemiological study in Taiwan
which indicated an increased incidence of skin cancer in individuals exposed to
arsenic in drinking water (Tseng 1977). EPA (1988b) has reported an oral
reference dose of 1x1073 mg/kg/day based on the study by Tseng (1977) in which
investigating blackfoot disease was cbserved in humans exposed to arsenic in
their drinking water. An uncertainty factor of 1 was used to develop the RfD.
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BENZENE

Benzene is readily absorbed following oral and inhalation (EPA 1985). The
toxic effects of benzene vapors in humans and other animals following exposure
by inhalation include central nervous system effects, hematological effects,
and immune system depression. In humans, acute exposures to high
concentrations of benzene vapors has been associated with dizziness, nausea,
vomiting, headache, drowsiness, narcosis, coma, and death (NAS 1976). Chronic
exposure to benzene vapors can produce reduced leukocyte, platelet, and red
blood cell count (EPA 1985). Benzene induced both solid tumors and leukemias
in rats exposed by gavage (Maltoni et al. 1985). Many studies have also
described a causal relationship between exposure to benzene by inhalation
(either alone or in combination with other chemicals) and leukemia in humans
(IARC 1982).

Applying EPA’s criteria for evaluating the overall evidence of carcinogenicity
to humans, benzene is classified in Group A (Human Carcinogen) based on
adequate evidence of carcinogenicity from epidemiological studies. EPA (1988)
derived both an oral and an inhalation cancer potency factor for benzene of
2.9x1072 (mg/kg/day)”l. This value was based on several studies which
increased incidences of nonlymphocytic leukemia were observed in humans
occupationally exposed to benzene principally by inhalation (Rinsky 1981, Ott
1978, Wong 1983).
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BERYLI.IUM

Beryllium is not readily absorbed by any route of exposure. Occupational
exposure to beryllium results in high levels being seen in the bone, liver and
kidney (EPA 1986). Acute respiratory effects due to beryllium exposure include
rhinitis, pharyngitis, tracheobronchitis, and acute pneumonitis. Dermal
exposure to soluble beryllium compounds can cause contact dermatitis,
ulceration and granulomas (Hammond and Beliles 1980). Ocular effects include
conjunctivitis and corneal ulceration from splash burns. The most common
clinical symptams caused by chronic beryllium exposure are gramulaomatous lung
inflammation (IARC 1980, EPA 1986). Chronic skin lesions sametimes appear
after a long latent period in conjunction with the pulmonary effects. Systemic
effects from beryllium exposure may include right heart enlargement with
accompanying cardiac failure, liver and spleen enlargement, cyanosis, digital
clubbing, and kidney stone development (EPA 1986). Beryllium has been shown to
be carcinogenic in experimental animals resulting primarily in lung and/or bone
tumors when given by injection, intratracheal administration, or inhalation
(EPA 1986). Several epidemiological studies have suggested that occupational
exposure to beryllium may result in an increased lung cancer risk although the
data are inconclusive (EPA 1986).

Beryllium has been classified by EPA in Group B2——Probable Human Carcinogen
based on limited evidence of carcinogenicity from epidemiological studies (EPA
1986). The Carcinogen Assessment Group (CAG) calculated an inhalation cancer
potency factor of 8.4 (mg/kg/day)”1l based on an epidemiological study by
Wagoner at al. (1980) and the industrial hygiene reviews by NIOSH (1972) and
Eisenbud and Lisson (1983) (EPA 1986). EPA (1988) developed an oral reference
dose (RfD) for beryllium of 0.005 mg/kg/day based on a study by Schroeder and
Mitchner (1975) in which rats exposed to 5 ppm beryllium sulfate in drinking
water for lifetime did not exhibit adverse effects; an uncertainty factor of
100 was used to develop the RfD.
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BIS (2-ETHYIHEXYL) PHTHALATE

Bis(2-ethylhexyl)phthalate also known as di-ethylhexyl phthalate (DEHP) is
readily absorbed following oral or inhalation exposure (EPA 1980). DEHP is
reported to be carcinogenic in rats and mice, causing increased incidences of
hepatocellular carcinomas or neoplastic nodules following oral administration
(NTP 1982). Chronic exposure to relatively high concentrations of DEHP in the
diet can cause retardation of growth and increased liver and kidney weights in
laboratory animals (NTP 1982, EPA 1980). Reduced fetal weight and increased
number of resorptions have been observed in rats exposed orally to DEHP (EPA
1980) .

DEHP has been classified in Group B2-—Probable Human Carcinogen (EPA 1986).
EPA (1988) calculated an oral cancer potency factor for DEHP of 1.4x10 2
(mg/kg/day) "L based on data from the NTP (1982) study. EPA has recommended an
oral reference dose (RfD) for DEHP of 0.02 mg/kg/day based on a study by
Carpenter et al. (1953) in which increased liver weight was observed in female
guinea pigs exposed to 19 mg/kg bw/day in the diet for 1 year (EPA 1988); an
uncertainty factor of 1,000 was used to develop the RfD.
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2-BUTANONE (METHYL ETHYL KETONE)

Absorption of methyl ethyl ketone fram the gastrointestinal tract and from the
lungs has been inferred from systemic toxic effects observed following acute
oral exposure and acute and subchronic inhalation exposures (Lande

et al. 1976). Schwetz et al. (1974) reported that rats exposed to inhaled
methyl ethyl ketone at concentrations of 3,000 ppm displayed retarded fetal
development and teratogenic effects (acaudia, imperforate anus, and
brachygnathia). Inhaled methyl ethyl ketone also produces hepatotoxicity and
neurological effects in rats (Cavender et al. 1983, Takeuchi et al. 1983).

EPA (1988a) determined an oral reference dose (RfD) of 5 x 10~2 mg/kg/day for
methyl ethyl ketone based on a study by LaBelle arnd Brieger (1955) in which no
effects were observed in 25 rats exposed to 235 ppm (693 mg/m3 or 46 mg/kg/day)
methyl ethyl ketone for 7 hours/day, 5 days/week for 12 weeks. Higher doses
have resulted in fetotoxic effects in rats exposed to methyl ethyl ketone via
inhalation (1958 mg/m3 or 130 mg/kg/day) (Schwetz et al. 1974). EPA (1988b)
also derived an inhalation RfD of 9 X 10™2 mg/kg/day based on the LaBelle and
Brieger (1955) study. An uncertainty factor of 1,000 was used to calculate
both oral and inhalation RfDs.
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CHLOROBENZENE

Evidence from toxicity studies suggests that chlorobenzene is absorbed after
oral, inhalation, and dermal exposure (EPA 1985). Acute and chronic exposure
to chlorobenzene has been associated in humans and experimental animals with
central nervous system (CNS) effects, liver and kidney lesions, and respiratory
distress. Results of reproductive studies with rats and dogs also indicate
that chlorobenzene induces testicular lesions (EPA 1985).

EPA (1988) derived an oral RED for chlorcbenzene of 3x10 2 my/kg/day based on a
study by Monsanto (1967) in which dogs were administered chlorcbenzene in
capsules for 90 days; an uncertainty factor of 1,000 was used to develop the
RfD. EPA (1988) also reported an inhalation RED for chlorcbenzene of 5x10 -
mg/kg/day based on a study by Dilley (1977)in which rats were exposed to
chlorobenzene 7 hours/day, 5 days/week for 120 days; and uncertainty factor of
10,000 was used to develcp the RfD.
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CHIOROETHANE (ETHYL CHLORIDE)

Chloroethane is primarily absorbed through the lungs, although some dermal
absorption may occur. Absorption and excretion of chloroethane occurs rapidly
via the lungs; it is not metabolized to a significant degree (Clayton and
Clayton 1981). Severe acute inhalation of chloroethane by humans produces
minor neurological effects that are manifested as stupor and lack of
coordination, and in some incidences as cardiac arrhythmia produced by the
potentiation of adrenalin (Clayton and Clayton 1981). Acute inhalation of
chloroethane by animals has produced histological or pathological charnges in
the liver, brain, and lungs (Troshina 1964). Chronic exposure of animals to
chloroethane produced kidney damage and fatty changes in the liver, and at high
levels has upset cardiac rhythm (EPA 1985). Studies assessing the mutagenicity
and carcinogenicity of chloroethane are currently being conducted (EPA 1985).
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CHIL.OROMETHANE (METHYL CHIORIDE)

Chloromethane is primarily absorbed by inhalation, although some is absorbed
through the skin (NIOSH 1977). The campourd is widely distributed in the body
and rapidly metabolized and excreted within 24 hours of exposure. Acute
exposure to humans produced primarily central nervous system (CNS) effects
including headache, drowsiness, giddiness, ataxia, convulsions, hepatic and
renal effects, depression of bone marrow activity, coma, and respiratory
failure (ACGIH 1986). Symptoms may develop a few hours after exposure to
chloromethane. Chronic effects of chloromethane exposure include blurred
vision, dizziness, weakness, gastrointestinal disturbances with prolonged
vomiting, sleep disturbances, muscular incoordination, and tachycardia (Hansen
et al. 1953). Chronic exposure in animals was reported to produce
neurcmuscular, liver, kidney, and testicular damage ard death (Evtushenko 1966,
Mitchell et al. 1979, Smith and von Oettingen 1947). Chloromethane has
produced teratogenic effects in the form of heart defects in the offspring of
exposed mice (CIIT 198l1a). Chloromethane was found to be carcinogenic in male
mice exposed by inhalation for 24 months, producing tumors of the kidney and
liver (CIIT 1981b).

EPA (1988) developed cancer potency factors for chloromethane from kidney tumor
data in male mice obtained from the CIIT (1981b) study. An inhalation cancer
potency factor of 6.3 x 1073 (mg/kg/day) ! was calculated. EPA (1986) also
calculated an oral cancer potency factor of 1.3 x 1072 (mg/kg/day) "1 based on
an oral extrapolation from data obtained in the CIIT (1981b) study.
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CHROMIUM

Chromium exists in two states, as chromium (III) and as chromium (VI).
Following oral exposure, absorption of chromium (III) is low while absorption
of chromium (VI) is high (EPA 1987). Chromium is an essential micronutrient
ard is not toxic in trace quantities (EPA 1980). High levels of soluble
chromium (VI) and chromium (III) can produce kidney and liver damage following
acute oral exposure; target organs affected by chronic oral exposure remain
unidentified (EPA 1984). Chronic inhalation exposure may cause respiratory
system damage (EPA 1984). Further, epidemiological studies of worker
populations have clearly established that inhaled chromium (VI) is a human
carcinogen; the respiratory passages and the lungs are the target organs (EPA
1984) . Inhalation of chromium (III) or ingestion of chromium (VI) or (III) has
not been associated with carcinogenicity in humans or experimental animals (EPA
1984). Certain chromium salts have been shown to be teratogenic and
embryotoxic in mice and hamsters following intravenous or intraperitoneal
injection (EPA 1984).

EPA has classified inhaled chromium (VI) in Group A--Probable Human Carcinogen
(EPA 1988). Inhaled chromium (III) and ingested chromium (III) and (VI) have
not been classified with respect to carcinogenicity. EPA (1988) developed an
inhalation cancer potency factor of 41 (mg/kg/day)~l for chromium (VI) based on
an increased incidence of lung cancer in workers exposed to chramium over a 6
year period, and followed for approximately 40 years (Mancuso 1975). EPA
(1988) derived an oral reference dose of 5.0x1073 mg/kg/day for chromium (VI)
based on a study by MacKenzie et al. (1958) in which no observable adverse
effects were observed in rats exposed to 2.4 mg chromium (VI)/kg/day in
drinking water for 1 year. An uncertainty factor of 500 was used to derive the
RfD. EPA (1988) developed an oral RfD of 1 mg/kg/day for chromium (III) based
on a study in which rats were exposed to chromic oxide baked in bread; no
effects due to chromic oxide treatment were ocbserved at any dose level
(Ivankovic and Preussman 1975). A safety factor of 1000 was used to calculate
the oral RED.
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DDD, DDE, DDT

DOT and DDE are absorbed through the skin and gastrointestinal tract in humans
(EPA 1984). In humans, DDT and its metabolites are stored primarily in adipose
tissue; storage of DDT in human tissues can last up to 20 years and tissue
storage of DDE can last for the lifetime of the individual (NIOSH 1978). Acute
oral exposure to DDT in humans an animals causes dizziness, confusion, tremors,
convulsions, and parathesia of the extremities. Allergic reactions in humans
following dermal exposure to DDT have also been reported (EPA 1980). Long-term
occupational exposure to DOT and DDE results in increased activity in hepatic
microsomal enzymes, increased serum concentrations of IDH, SGOT, and
cholesterol, decreased serum concentrations of creatinine phosphokinase,
increased blood pressure, and increased frequency of miscarriages (NIOSH 1978).
Liver effects, neurological effects, imminotoxicity, reduced fertility,
embryotoxicity, and fetotoxicity have also been reported in animals exposed to
DDT or DDE (NIOSH 1978, Mclachlan and Dixon 1972, Schmidt 1973). DDT has been
shown to be carcinogenic in mice and rats at several dose levels or dosage
regimens. The principal site of action was the liver, but an increased
incidence of tumors of the lung and lymphatic system were reported in several
investigations (NIOSH 1978, Tomatis et al. 1974, NCI 1978). DDE also caused
hepatocellular carcinamas in both sexes in B6C3F1 mice (NCI 1978).

DDD, DDE, and DDT are classified by EPA’s Carcinogen Assessment Group in Group
B2--Probable Human Carcinogen based on inadequate evidence of carcinogenicity
from human studies and sufficient evidence of carcinogenicity from animal
studies (EPA 1988). EPA (1988) developed an inhalation and oral cancer potency
factor of 0.34 (mg/kg/day) ! based on the geometric mean of a number of
carcinogenicity studies. EPA (1988) also developed an oral RfD for DDT of
5x10~4 mg/kg/day based on a study in which liver lesions were observed in rats
fed 5 ppm but not in those fed 1 ppm (0.05 mg/kg/day) DDT (laug et al. 1950);
an uncertainty factor of 100 was used to derive the RfD.

EPA (1988) has reported an oral cancer potency factor of 0.24 (mg/kg/day)~! for

DDD based on a study in which an increased incidence of lung tumors in males
and lung and liver tumors in females was abserved in mice fed 250 ppm (TWA) DDD
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for 13 weeks (Tomatis et al. 1974). EPA (1988) also has reported an oral
cancer potency factor of 0.34 (mg/kg/day) ~1 for DDE based on the geametric mean
obtained from feeding studies in mice and hamsters.
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1, 2-DICHIOROBENZENE

1,2-Dichlorabenzene is readily absorbed through the lungs, skin, and
gastrointestinal tract (EPA 1987). The principal toxic effects of this
compound in humans and experimental animals from acute and longer-term exposure
include central nervous system depression, blood dyscrasias, and lung, kidney,
and liver damage (EPA 1985). Chromosame breaks also have been observed in
exposed humans (EPA 1987).

EPA (1988) derived an RfD of 9x10™2 mg/kg/day for 1,2-dichlorcbenzene based on
a study in which kidney effects were cbserved in mice administered
1,2-dichlorobenzene 5 days/week for 103 weeks (Hollingsworth et al. 1958); an
uncertainty factor of 100 was used to derive the RfD. EPA (1988) also reported
an irhalation reference dose for 1,2-dichlorobenzene of 4x10~2 mg/kg/day based
on an NTP (1985) study in which decreased body weight was observed in rats
exposed to 1,2-dichlorobenzene for up to 7 months (EPA 1985); an uncertainty
factor of 1,000 was used to develop the RfD.
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1, 3-DICHLOROBENZENE

1,3-Dichlorabenzene (1,3-DCB or meta-dichlorobenzene) is absorbed following
oral and inhalation exposure (EPA 1985a). Results of pharmacokinetic studies
suggest that dichlorobenzenes are readily distributed after absorption
regardless of exposure route and that some tissues preferentially accumilate
these compounds, particularly the kidney, liver, lung, and adipose tissue (EPA
1985b). 1,3-DCB is metabolized to arene oxide intermediates via action by
epoxidase enzymes. Although no studies were available on the acute or chronic
effects of 1,3-DCB exposure, these effects are expected to be similar to those
associated with 1,2-DCB or 1,4-DCB. Acute exposure to high doses of 1,2-DCB or
1,4-DCB primarily affects the respiratory tract, central nervous system, and
hematologic systems. Chronic exposure to 1,2-DCB or 1,4-DCB has been
associated with damage to the reticuloendothelial and hematopoietic systems, as
well as the central nervous system, liver, and kidneys (NJDWQI 1987). No data
are available on either the carcinogenic or reproductive/teratogenic potential
of 1,3-DCB.

With respect to carcinogenicity, EPA (1987) has classified 1,3-DCB in

Group D--Not Classified. Since no adequate studies on the noncarcinogenic
effects of 1,3-DCB were available, EPA (1987) calculated an oral RfD for
1,3-DCB based on subchronic data for 1,2-dichlorcbenzene. In two separate
unpublished studies (Battelle-Columbus 1978a,b), rats and mice were
administered 1,2-dichlorobenzene in corn oil by gavage at doses of 30, 60, 125,
250, or 500 mg/kg/day 5 days/week for 13 weeks. A NOAEL of 125 mg/kg/day was
identified from these studies; at higher doses (188 mg/kg/day, 5 days/week)
kidney and liver weights increased in rats (Hollingsworth et al. 1958).
Applying a safety factor of 1,000 to the NOAEL and adjusting for exposure for S
days a week, EPA (1987) derived an oral RfD for 1,3-DCB of 8.9x10™2 mg/kg/day.
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1, 4-DICHLOROBENZENE

1,4-dichlorcbenzene is a solid used as an air deodorant and as an insecticide.
It is readily absorbed through the lungs, skin, and gastrointestinal tract and
is widely distributed to various tissues (EPA 1987). The principal toxic
effects of this compound in humans and experimental animals from acute and
longer-term exposure include central nervous system depression, blood
dyscrasias, and lung, kidney, and liver damage (EPA 1985). Chromosame breaks
also have been cbserved in exposed humans (EPA 1987). 1,4-Dichlorcbenzene was
found to cause liver tumors in mice in a 103-week gavage study (NTP 1986).

EPA classified 1,4-dichlorobenzene in Group B2-—-Probable Human Carcinogen based
on adequate evidence of carcinogenicity in animals (EPA 1987). An oral cancer
potency factor of 2.4x1072 (mg/kg/day)”l has been reported by EPA (EPA 1988).
EPA (1987) ‘also derived an oral RfD for 1,4-dichlorobenzene of 0.1 mg/kg/day
based on the NTP study in rats and using an uncertainty factor of 1,000. This
RfD was used to develo§ a lifetime health advisory for 1, 4-dichlorcbenzene
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DI-n-BUTYL PHTHAIATE

Di-n-butyl phthalate is readily absorbed following oral and inhalation exposure
(EPA 1980). Reduced fetal weight, increased numbers of resorptions, and
dose-related musculoskeletal abnormalities have been observed among fetuses
from rats and mice exposed to very high doses of di-n-butyl phthalate during
gestation (Shiota and Nishimura 1982).

EPA (1988) calculated an oral reference dose (RfD) for di-n-butyl phthalate
based on a study by Smith (1953) in which male Sprague-Dawley rats were fed
diets containing 0, 0.01%, 0.05%, 0.25%, or 1.25% dibutyl phthalate for a
period of 1 year. One-half of all rats receiving the highest dibutyl phthalate
concentration (1.25% of diet, or 600 mg/kg/day) died during the first week of
exposure. The remaining animals survived the study with no apparent adverse
effects. Using a NOAEL of 125 mg/kg/day (0.25% dibutyl phthalate in diet) and
an uncertainty factor of 1,000, an oral reference dose (RfD) of 0.1 mg/kg/day
was derived; a LOAEL of 600 mg/kKg/day (1.25% dibutyl phthalate in diet) was
~nserved in this study.
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DI-n-OCTYL PHTHAIATE

Di-n-octyl phthalate is not especially toxic. It is a severe eye and a mild
skin irritant in rabbits (NIOSH 1985, NTP/IRIG 1982, EPA 1980). Fetotoxicity
and develcpmental abnormalities were cbserved in the offspring of rats
administered 5 g/kg intraperitoneal injections on days 6 to 15 of gestation
(NTP/IRLG 1982, EPA 1980).
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LEAD

Absorption of lead fram the gastrointestinal tract of humans is estimated at
10%-15%. For adult humans, the deposition rate of particulate airborne lead is
30%-50%, and essentially all of the lead deposited is absorbed. Iead is stored
in the body in bone, kidney, and liver (EPA 1984). The major adverse effects
in humans caused by lead include alterations in the hematopoietic amd nervous
systems. The toxic effects are generally related to the concentration of this
metal in blood. Blood concentration levels of over 80 ug/dl in children and
over 100 ug/dl in sensitive adults can cause severe, irreversible brain damage,
encephalopathy, and possible death. Lower blood concentrations of lead (30-40
ug/dl) have been associated in humans with altered nerve conduction, altered
testicular function, renal dysfunction, and anemia. Iead exposure also has
been associated in humans with spontaneocus abortions, premature delivery, and
early membrane rupture in humans; however, reliable exposure estimates are
lacking in these cases. Decreased fertility, fetotoxic effects, and skeletal
malformations have been observed in experimental animals exposed to lead (EPA
1984) . .

EPA classified certain lead salts in Group B2--Probable Human Carcinogen (EPA
1985), although no cancer potency factor has been established (EPA 1988). This
category applies to those agents for which there is sufficient evidence of
carcinogenicity in animals and inadequate evidence of carcinogenicity in
humans. Oral ingestion of certain lead salts (lead acetate, lead phosphate,
lead subacetate) has been associated in experimental animals with increased
renal tumors, but no quantitative estimate of cancer potency has been developed
for these various lead materials. Doses of lead that induced kidney tumors
were high and were beyond the lethal dose in humans (EPA 1985). EPA (1985) has
noted that the available data provide an insufficient basis on which to
requlate lead acetate, phosphate and subacetate as human carcinogens. EPA
(1988) has also considered it inappropriate to develop a reference dose (RfD)
for inorganic lead ard lead compounds, since many of he health effects
associated with lead intake occur essentially without a threshold.
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MERCURY

In humans, elemental and inorganic mercury are absorbed following inhalation
exposure but are poorly absorbed following oral exposure (EPA 1984); absorption
of orally administered inorganic mercury is estimated to be between 7 ard 15%
(Rahola et al. 1971, Task Group on Metal Accumulation 1973). No information
was found on health effects following chronic exposure of humans to inorganic
mercury. Occupational exposure of workers to elemental mercury vapors (0.1 to
0.2 mg/m3) has been associated with mental disturbances, tremors, and
gingivitis (EPA 1984). A primary target organ for inorganic compourds is the
kidney. Human exposure to inorganic mercury compourds has been associated with
anuria, polyuria, proteinuria, and renal lesions (Hammond and Beliles 1980).

In rats administered mercury (as mercuric acetate) in the diet for up to 2
years, decreased body weight in males exposed to 160 ppm mercury and
significantly increased kidney weight in the 40 and 160 ppm dose groups were
observed (Fitzhugh et al. 1950). In hamsters administered mercuric acetate on
day 8 of gestation, resorptions and embryo abnormalities were dose-related
(Gale 1974).

EPA (1984) has categorized mercury as a Group D agent (Not Classified). This
classification applies to those agents for which there is inadequate evidence
of carcinogenicity in animals. EPA (1988) has reported an oral reference dose
(RfD) for inorganic mercury of 2x103 mg/kg/day based on a chronic rat study in
which kidney effects were cbserved (Fitzhugh et al. 1950). An uncertainty
factor of 1,000 was used to derive the RfD.
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METHYLENE CHIORIDE

Methylene chloride is absorbed following oral and inhalation exposure. The
amount of airborne methylene chloride absorbed following inhalation exposure
increases in direct proportion to its concentration in inspired air, the
duration of exposure, and physical activity. Dermal absorption has not been
accurately measured (EPA 1985a). Because of methylene chloride’s high
solubility in water and lipids, it is probably distributed throughout all body
fluids and tissues. Acute human exposure to methylene chloride may result in
irritation of eyes, skin, and respiratory tract; central nervous system
depression; elevated carboxyhemoglabin levels; ard circulatory disorders that
may be fatal. Chronic exposure of animals can produce renal and hepatic
toxicity (EPA 1985a).

There have been several chronic studies in which methylene chloride was
administered to experimental animals either orally or by inhalation. The
inhalation studies provided clear evidence of carcinogenicity. There is only
suggestive evidence of a treatment-related increase in caombined hepatocellular
carcinomas and neoplastic nodules provided in drinking water studies in
experimental animals (EPA 1985a,b).

EPA (1988) classified methylene chloride in Group B2--Probable Human
Carcinogen. It has been concluded by EPA (1985b) that the induction of distant
site tumors from inhalation exposure and the borderline significance for
induction of tumors in a drinking water study are an adequate basis for
concluding that methylene chloride be considered a probable human carcinogen
via ingestion as well as inhalation. EPA (1985b) derived an inhalation cancer
potency factor of 1.4x10 2 (mg/kg/day) L based on the results of a National
Toxicology Program (NTP) inhalation biocassay (NTP 1986). In the NTP biocassay,
groups of 50 male and 50 female F344/N rats and B3C6F1 mice were exposed by
inhalation to methylene chloride concentrations ranging from 0 to 4,000 ppm

for 6 hours a day, 5 days/week for 2 years. Significant dose related increases
in the incidence of neoplastic lesions were reported for mammary tumors in male
and female rats and for lung and liver tumors in male and female mice. EPA
(1985b) determined an oral cancer potency factor of 7.5x10™3 (mg/kg/day) -1
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based on the results of the NTP (1986) inhalation bicassay and on an ingestion
bicassay conducted by the National Coffee Association (NCA 1983). In the NCA
study, groups of fram 50 to 200 B6C3F1 mice received between 60 and 250
mg/kg/day of methylene chloride in their drinking water. Significant increases
in the incidence of hepatocellular adenamas and/or carcincmas were reported for
male mice in the 125 mg/kg/day and 185 mg/kg/day groups and a borderline
significant increase in incidence of these neoplastic lesions was reported in
the 250 mg/kg/day group.

An oral reference dose (RfD) of 0.06 mg/kg/day has been developed by EPA (1988)
based on a 2-year rat drinking water biocassay (NCA 1982) that identified
no—observed-effect levels (NOELs) of 5.85 and 6.47 mg/kg/day for male arnd
female rats, respectively. Liver toxicity was observed at doses of 52.58 and
58.32 mg/kg/day for males and females, respectively. An uncertainty factor of
100 was used to derive the RfD.
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POLYCYCLIC ARCMATIC HYDROCARBONS (PAHS)

PAHs occur in the enviromment as complex mixtures of many camponents with
varying noncarcinogenic and carcinogenic potencies. Only a few components of
these mixtures have been adequately characterized, and only limited information
is available on the relative potencies of different compounds. The PAHs are
often separated into two categories for the purposes of risk assessment:
carcinogenic and noncarcinogenic PAHs.

PAH absorption following oral exposure is inferred from the demonstrated
toxicity of PAHs following ingestion (EPA 1984a). PAH absorption following
inhalation exposure is inferred from the demonstrated toxicity of PAHs
following inhalation (EPA 1984a). It has been suggested that simultaneous
exposure to carcinogenic PAHs such as benzo[a]pyrene and particulate matter can
increase the effective dose of the compound (ATSDR 1987). PAHs are also
absorbed following dermal exposure (Kao et al. 1985).

Acute effects from direct contact with PAHs and related materials are limited
primarily to phototoxicity; the primary effects is dermatitis (NIOSH 1977).
PAHs have also been shown to cause cytotoxicity in rapidly proliferating cells
throughout the body; the hematopoietic system, lymphoid system, and testes are
frequent targets (Santodonato et al. 1981). Some of the noncarcinogenic PAHs
have been shown to cause systemic toxicity but these effects are generally seen
only at rather high doses (Santodonato et al. 1981). Slight morphological
changes in the livers and kidneys of rats have been reported following oral
exposure to acenaphthene. Oral administration of naphthalene to rabbits and
rats has resulted in cataract formation (EPA 1984b). Nonneoplastic lesions are
seen in animals exposed to the more potent carcinogenic PAHs only after
exposure to levels well above those required to elicit a carcinogenic response.
Carcinogenic PAHs are believed to induce tumors both at the site of application
and systemically. Neal and Rigdon (1967) reported that oral administration for
approximately 110 days of up to 250 ppm benzo[a]pyrene led to forestamach
tumors in mice. Thyssen et al. (1981) observed respiratory tract tumors in
hamsters exposed to up to 9.5 mg/m> benzo[a]pyrene for up to 96 weeks.
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Benzo[a]pyrene is representative of the carcinogenic PAHs arnd is classified by
EPA as a Group B2—Probable Human Carcinogen based on sufficient evidence of
carcinogenicity from animal studies and inadequate evidence fram
epidemiological studies (EPA 1984c). EPA (1984a) calculated a value of 11.5
(mg/kg/day) "1 for the cancer potency factor for oral exposure to carcinogenic
PAHs (specifically benzo[a]pyrene) based on the study by Neal and Rigdon
(1967) . EPA (1984a) calculated and inhalation cancer potency factor of 6.1
(mg/kg/day) 1 for benzo(a)pyrene based on the study by Thyssen et al. (1981).
These potency factors are currently undergoing a reevaluation based on
recalculation of the data.

EPA’s Envirommental Criteria Assessment Office developed a reference dose for
chronic exposure to naphthalene of 0.4 mg/kg/day based on the development of
ocular lesions in rats (Schmal 1955, as cited in EPA 1986) and occupational
data on coke oven workers. An uncertainty factor of 100 was applied to the
animal data in the development of the reference dose.
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POLYCHIORINATED BIPHENYLS (PCBs)

PCBs are complex mixtures of chlorinated biphenyls. The commercial PCB
mixtures that were marmufactured in the United States were given the trade name
of "Aroclor." Aroclors are distinguished by a four—-digit number (for example,
Aroclor 1260). The last two digits in the Aroclor 1200 series represent the
average percentage by weight of chlorine in the product.

PCBs are readily absorbed through the gastrointestinal (G.I.) tract and
somewhat less readily through the skin; PCBs are presumably readily absorbed
from the lungs, but few data are available that experimentally define the
extent of absorption after inhalation (EPA 1985). Dermatitis and chloracne (a
disfiguring and long-term skin disease) have been the most praminent and
consistent findings in studies of occupational exposure to PCBs. Several
studies examining liver function in exposed humans have reported disturbances
in blood levels of liver enzymes. Reduced birth weights, slow weight gain,
reduced gestational ages, and behavioral deficits in infants were reported in a
study of wamen who had consumed PCB—contaminated fish from ILake Michigan (EPA
1985). Based on the published literature, reproductive, hepatic, and
imminotoxic effects appear to be the most sensitive end points of PCB toxicity
in nonrodent species, and the liver appears to be the most sensitive target
organ for toxicity in rodents (EPA 1985). Immunotoxic and immunosuppressive
effects have been reported in most experiments in which these end points have
been investigated, and are among the more sensitive indicators of PCB exposure
(EPA 1985). A number of studies have suggested that PCB mixtures are capable
of increasing the frequency of tumors including liver tumors in animals exposed
to the mixtures for long periods (Kimbrough et al. 1975, NCI 1978, Schaeffer et
al. 1984, Norback and Weltman 1985). Studies have suggested that PCB mixtures
can act to pramote or inhibit the action of cther carcinogens in rats and mice
(EPA 1985).

EPA (1984) classified PCB in Group B2 agent--Probable Human Carcinogen based on
sufficient evidence in animal biocassays and inadequate evidence from studies in
humans. The EPA Carcinogen Assessment Group (EPA 1988) calculated a low-level
cancer potency factor of 7.7 (mg/kg/day) ' for PCBs based on the incidence of
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hepatocellular carcinomas and adenocarcinamas in female Sprague-Dawley rats
exposed to a diet containing Aroclor 1260 as reported in a study by Norback and
Weltman (1985).
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TOLUENE

Toluene is absorbed in humans following both inhalation and dermal exposure
(EPA 1985). In humans, the primary acute effects of toluene vapor are central
nervous system (CNS) depression and narcosis. These effects occur at
concentrations of >200 ppm (754 mg/m3) (von Oettingen et al. 1942a,b). In
experimental animals, acute oral and inhalation exposures to toluene can result
in central nervous system depression and lesions of the lungs, liver, and
kidneys (EPA 1987). The earliest observable sign of acute oral toxicity in
animals is inhibition of the NS, which becomes evident at approximately 2,000
mg/kg (Kimura et al. 1971). In humans, chronic exposure to toluene vapors at
concentrations of approximately 200 and 800 ppm has been associated with CNS
and peripheral nervous system effects, hepatomegaly, and hepatic and renal
function changes (EPA 1987). Toxic effects following prolonged exposure of
experimental animals to toluene are similar to those seen following acute
exposure (Hanninen et al. 1976, von Oettingen et al. 1942a). There is some
evidence in CD-1 mice that oral exposure to greater than 0.3 ml/kg toluene
during gestation results embryotoxicity (Nawrot and Staples 1979). Inhalation
exposure of up to 1,000 mg/m3 by pregnant rats during gestation has been
associated with significant increases in skeletal retardation (Hudak and
Ungvary 1978).

EPA (1988a) has derived an oral risk reference dose for toluene based on a 24-
month inhalation study in which rats were exposed to concentrations as high as
300 ppm (30 mg/kg/day) (CIIT 1980). No adverse effects were observed in any of
the treated animals. Using a NOEL of 30 mg/kg/day and an uncertainty factor of
100, an oral RfD of 0.3 mg/kg/day was deruved. EPA (1988b) reported an
inhalation RfD for toluene of 1 mg/kg/day also based on this CIIT study and
using an uncertainty factor of 100.
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1, 2, 4-TRICHIOROBENZENE

Information inferred from data describing the toxicity or excretion of
tri:hlorobenzenes suggests that they are absorbed following oral, dermal, and
inhalation exposure (EPA 1985). Human exposure to 1,2,4-TCB in air can result
in eye and respiratory irritation. The effects in laboratory animals of acute
exposure to trichlorcbenzenes include local irritations, comvulsions, and
death. Liver, kidneys, adrenals, mucous membranes, and brain ganglion cells
appear to be target organs with effects including edema, necrosis, fatty
infiltration of the liver, increased organ weights, porphyrin induction, and
microsomal enzyme induction (EPA 1985). Studies on the toxic effects of
trichlorobenzenes following subchronic exposure indicate that, in general, the
liver and kidneys are target organs (Kociba et al. 1978, Coate et al. 1977,
Watenabe et al. 1978). Subchronic oral studies have found that 1,2,4-TCB
induces hepatic enzymes and liver porphyrins, increases liver weight, and
causes fatty infiltration of the liver (Carlson and Tardiff 1976, Carlson 1977,
Smith et al. 1978). Topical doses of 1,2,4-ICB have been reported to result in
extensor convulsigns, necrotic foci in the liver, and death in guinea pigs
(Powers et al. 1975, Brown et al. 1969). Teratogenicity studies after
administration by the oral route in rats showed mild osteogenic changes in pups
and significantly retarded embryonic development as measured by growth
parameters (Black et al. 1983, Kitchin and Ebron 1983). Maternal toxicity was
observed at doses causing effects in the pups. Increased incidences of non-
neoplastic lesions were seen in multiple organs in both male and female mice
exposed to 1,2,4-TCB painted on the skin for 2 years (Yamamoto et al. 1957).

EPA (1988a) developed an oral RfD for 1,2,4-trichlorobenzene of 0.02 mg/kg/day
based on a study by Carlson and Tardiff (1976) that identified increased
liver-to-body weight rations in male rats exposed at 40 mg/kg/day but not at
20 mg/kg/day; an uncertainty factor of 1,000 was used to develop the RfD. EPA
(1988b) developed an inhalation RfD of 3x10~2 mg/kg/day based on a study of
Watanabe et al. (1978) in which rats were exposed to up to 2.5 mg/kg/day for 3
months; an uncertainty factor of 1,000 was used to develop the RfD.
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APPENDIX I

AIR MODELING SUMMARY



I.1 SOIL VOIATILIZATION EMISSIONS MODEL

Mathematical models have been developed to predict volatilization rates of
organic chemicals from the soil when the chemical concentration in the soil is
known. One such model proposed by Hwang (1986) was used to calculate the
emissions of volatile organic compounds due to soil volatilization at the
Pinettes site. The Hwang model used in this assessment calculates the flux as
a function of time for chemicals incorporated throughout the soil column from
the soil surface. A time dependent model was used because the organic
chemicals in the soils at the Pinettes site represent a finite reservoir of
contamination and as the organic chemicals volatilize from the site the
concentration in the soil will decrease. The volatilization flux rate is
proportional to the chemical concéntration ipn the soil, therefore the
reduction in soil concentration will result in a decreased volatilization flux
rate. Additionally, it is possible that the initial mass of a particular
chemical could be totally depleted from the source in less than a 70 year
exposure period, so that calculating volatilization for a 70 year period

without some depletion could result in unrealistically high risks.

First, it was necessary to assume an initial volume over which the
contamination occurred in the soil. This was estimated to be an area of
approximately 5,350 m? (57,600 ftz) and the contaminants were estimated to
extend to a depth of 1.8 m (6 ft). This was based on the presence of Aroclor
1260, the primaryuconCaminant of concern at the site. The dimensions for the
source volume represent the furthest extent at which Aroclor 1260 was detected
in soil samples. However, Aroclor 1260 was not always detected in all soil
samples from 0 to 6 feet within the specified area. Consequently, the
contaminant source volume was conservatively considered to be an over-estimate
of the emissions source. This results in a large flux of chemicals from the
source area and predicted air concentrations will be conservative.

Conversely, this large flux will cause the chemical to volatilize more quickly
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which will deplete the source within a shorter amount of time and reduce the

exposure period.

To account for the reduced volatilization flux rate due to source depletion,
the Hwang model was run for one volatilization period (this period was assumed
to equal 140 days beécause for the remaining days of the year the
volatilization process would be decreased due to snow cover or frozen ground).
The mass lost over the first period was subtracted from the mass of the
chemical in the soil at the beginning of that period, and a new soil
concentration was calculated. The new soil concentration was used in the
Hwang model to calculate the volatilization flux for the next period. This
process was continued until the volatilization flux was reduced by a factor of
ten million (10’) from the initial flux or until the reservoir was totally
depleted for a given organic chemical. An average flux rate for the exposure
period was calculated by summing the flux rates for each year and dividing by
the number of years over which the 10’ reduction in volatilization flux

occurred.

Table I-1 lists the time period for volatilization and the average emission
rates for the chemicals of concern at the Pinettes site. Note that the Hwang
model does not explicitly take into account the effects of temperature, the
presence of a stagnant boundary layer, and soil moisture on the rate of
volatilization. Therefore, it overestimates volatilization of soluble, low
molecular weight chemicals (such as chlorinated and non-chlorinated solvents)

which are diffusion limited.

The time dependent volatilization model used in this exposure scenario assumes
that the chemicals are incorporated uniformly throughout the soil column. In
the soil matrix a chemical can exist in the following three phases: adsorbed
to soil particles; as a liquid in the soil pore spaces; or as a vapor also in
the soil pore spaces. In the Hwang model the flux rate of chemicals from the
soil into the air is a result of Fickian diffusion of chemical vapors up

through the soil matrix. Thus it was necessary to determine the concentration
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of vapors in the soil pore spaces associated with the reported concentrations
of chemicals adsorbed to soil particles at the Pinettes site. By assuming an
equilibrium partitioning between the adsorbed, liquid and gas phases of a
chemical in the soil matrix, it was possible to determine the chemical

concentration in each phase.

The phase partitioning between the adsorbed and liquid phases is a function of
the fraction of organic carbon (foc) in the soil and the tendency for the
compound to be adsorbed by the organic matter. Based on site-specific data,
the soils at the Pinettes site were described as sandy and silty with very
little organic carbon content. Therefore, the value for foC was assumed to be
0.1%. The tendency for a chemical to be adsorbed to organic matter in the
soil can be described by the organic carbon partition coefficient (KOC). The

equilibrium concentration of a chemical in solution was determined by:

where

C, = concentration of chemical in solution, [g/ml]
C. = concentration of chemical adsorbed to soil, [g/g].
The concentration of a chemical in solution was used with the liquid-vapor
partition coefficient to determine the equilibrium vapor-phase concentration.
The liquid-vapor partition coefficient is generally represented by the
chemical-specific Henry's Law Constant. Thus the vapor-phase concentration of

a chemical in the soil pore spaces was determined by:

C, H
=TT
where
C, = concentration of chemical in the vapor phase, [g/cma]

8
H = Henry's Law Constant, [atm-m’/mol],

I1-3



TABLE I-1

PERIODS FOR VOLATILIZATION OF CHEMICALS OF CONCERN
AND EMISSICN RATES FROM SURFACE SOIL
PINETTES SITE

NUMBER OF AVERAGE
YEARS FOR EMISSION
FLUX TO CHEMICAL RATE FOR

DECREASE VOLATILIZED  PERIOD
CREMICAL BY 107 -7 FIRST YEAR (g/sec)
Acetone 1 YES 7.83E-05
PCBs(Aroclor-1260) 70 NO 2.38E-06
*2-Butanone 1 YES 7.19E-06
Chlorobenzene i YES 5.50£-06
4,4"-DDD 70 NQ 2.04E-08
4,4 -DDE 70 NO 3.18E-08
4,4'-DDT 70 NQ 2.40€-07
1,2-Dichlorobenzene 34 NO 1.05€-05
1,3-Dichlorobenzene 23 NO 1.04E-05
1,4-Dichlorobenzene 26 NO 1.51€-05
Methylene Chloride 1 YES 7.68E£-05
Carcinogenic PAH (Total) 7 NQ 1.03€-07
NonCarcinogenic PAH (Total) 52 NO 1.66E-05
Toluene ! YES 6.40E-06
1,2.4-Trichlorobenzene 70 NQ 8.10E-06




=
]

iversal r8.19x10-
universal gas constant, [8.19x 5 atm-m}/mol -K!

=
I

soil temperature, (293 K].

The soil column was assumed to be isothermal with a constant temperature of
20°C. This assumption will vield an average estimate of the annual
volatilization flux since periods of lower soil temperatures at the Pinettes
area site could retard or even halt the volatilization process, while higher

temperatures could accelerate the process.

Based on the assumption of equilibrium phase partitioning in the soil matrix,
the vapor phase concentration of a chemical, C,, in the Hwang time dependent

flux rate equation is given by:

where C,, is the initial concentration of chemical adsorbed to the soil and

all other varilables are as defined earlier.

The transport of chemical vapors in the soil is by diffusion through the soil
pore spaces. The effect of soil geometry and moisture on the vapor-phase
diffusion is accounted for by defining an effective diffusivity, D,. The

effective diffusivity is given by:

1/3

D, =D, ¥ E

where

D, = vapor-phase diffusion coefficient in air for iEE chemical, [cm?/s)
E

= soil porosity.

This definition for the effective diffusivity conservatively assumes that the

soil is dry.



The flux rate of vapors from the soil surface into the overlying air is
obtained by solving a mass balance equation for a vertical element of the
soil. Solution of this equation requires the specification of initial and
boundary conditions. In this case the assumed conditions are a time dependent
emission from the soil surface, with chemicals incorporated throughout the
soil column beginning at the soil surface. The initial condition is that the
vapor-phase concentration throughout the soil pore spaces is given by the
equilibrium partitioning described earlier. The boundary condition for the
soil surface sets the vapor-phase concentration equal to zero. The lower
boundary condition sets the vapor-phase concentration equal to the equilibrium
concentration to an infinite depth. Using these initial and boundary

conditions, the average flux rate for a given time period, t, is given by:

Ny = _— = ™ 7. Cq
T om x ¢ Ka
where
N, = average flux rate over the period t, [g/m®-s]
= total porosity,
Ds = effective diffusivity, [cmz/s]
H' = nondimesional Henry's Law constant

Ky = soil/liquid partition coefficient = Koc * foc, [cms/g]
Cso= initial chemical concnetration in the soil, [g/g]
t = flux rate period, s
« = (D, % E]/(E + P, % (1 - E)(Ky/H')], [cm?/s]
~ where P, = true soil density = bulk soil density/(1-E), [g/cm’].

The total porosity was set at 24%, based on site-specific data. The chemical-
specific value for K, was the‘product of the chemical-specific KoC value and
the soil fOC value, assumed to be 0.1%. The soil was assumed to maintain a
constant 20°C temperature. The flux rate period was 12,096,000 seconds (140

days) based on local climatological data for Caribou, Maine (NOAA, 1979). The
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true soil density was computed as defined by Hwang (1986) as the ratio of the
soil bulk density and the total soil porosity. The soil bulk density was
assumed to be 1.54 g/cm’ based on an average of the mean value for dry bulk

density of medium sand and silt as stated in Morris and Johnson (1967).

The average emission rates determined using the Hwang model were incorporated
into the Box model to determine air concentrations for current on-site workers

and nearby residents at the Pinettes site.

1.2 WIND EROSION DUE TO VEHICLE EMISSIONS

Contaminants may be released from the unpaved road surface on the Pinettes
site as a result of vehicular traffic. Entrainment of contaminated dust and
dirt from the vehicles and the subsequent inhalation of particles is a
possible exposure pathway for individuals at the garage and those at nearby
residences. Emission rates are calculated using the methodology presented

below.

The emission rate equation for vehicle traffic presented in EPA (1985) was
used to determine the emission rate for this exposure scenario. The PM,,
emission factor for an average case for vehicle traffic over the unpaved road

at the Pinettes site was calculated by the following equation:

W 0.7 0.5 36 _
elgy = k(L. 2 R
12 24 2.7 4 365
where
elOv = PMlO emission factor per vehicle-kilometer of travel, VKT,
(kg/VKT)

k = particle size multiplier (dimensionless),
s = s5ilt content of soils (%),
S = mean vehicle speed (km/hour),
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W = mean vehicle weight (Mg),

mean number of wheels, and

£
I

P = number of days with at least 0.254 mm of precipitation per vear.

The particle size multiplier, k, was set at 0.36 which represents a particle
size of 10 mm or less (PM.;). Site-specific data indicated a silt content of
26%. A mean vehicle speed of 4 km/hr was assumed for the vehicles which
travel on the site road. Since a number of different types of vehicles use
the road, a mean vehicle weight of 6.375 Mg and 12 wheels were used as average
parameters for the vehicle emissions scenario. The number of days with at
least 0.0l inches of precipitation was assumed to be 160. This was based on
local climatological data for Caribou, Maine (NOAA, 1979). These assumptions

are listed in Table I-2.

The PM,, emission rate due to vehicle traffic, E,y;,, is estimated by

multiplying the PM;;, emission factor by the number of vehicle-kilometers

travelled each day:

Eipv = €15y * Av * CF

where
Eiov PM,, emissions due to vehicle traffic (g/sec),
€1ov PM,, emission factor due to vehicle traffic (kg/VKT),
Av = Average source extent (VKT/s), and
CF = Conversion factor (1000 g/kg).

The average source extent, Av, was calculated using the following equation:
Av = (# of round trips/dav)x(# of vehicles/round trip)x(dist travelled/veh)
For the average case scenario, it was assumed that one vehicle made one round

trip per day. Since the length of the road was estimated to be 150 m, the

distance travelled per day was twice the length of the road (300 m).



TABLE I-2

PARAMETERS USED TO ESTIMATE DUST EMISSIONS
FRCM VEHICLE TRAFFIC

Silt content (s) 26%

Mean vehicle speed (S) (km/hr) 4 km/hr
Mean vehicle weight (W) (Mg) 6.375 Mg
Mean number of wheels/vehicle (w) 12

Number of days with 0.01 inches
of precipitation/year 160 days/year
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These assumptions and the calculated PM;, emission factor are listed in Table
I-3. Based on these assumptions, the emission rate was calculated to be

6.81x10™" g/sec.

The particulate emission rates were then converted to chemical-specific
emission rates using the equation:

Rigy = Cq * Ejpv

where
Rigy = average emission rate of metals on particulates (g/sec),
C, = contaminant concentration in the road surface (g/g), and
Eiov = PM,; due to vehicle traffic (g/sec).

Exposure point concentrations were then calculated using a dispersion model to

be described in a later section of this appendix.

I.3 BOX MODEL

Both the on-site garage and the nearest residence (approximately 80 meters
east of the center of the site) at the Pinettes site are located near the
spill area. The Industrial Source Complex Long Term (ISCLT) model, which is
the most recent EPA approved refined dispersion model, cannot be used to
determine the ambient concentrations of an area source at or near the source
of emission. The ISC User's Manual (EPA 1987) recommends subdividing the area
source into smaller area sources in this case. However, the spill area of the
Pinettes site is one emission source and it would be difficult to divide this
source area into several separate emission sources. Therefore, a box model
was used to determine the ambient air concentrations for on-site workers at

the garage and the nearest resident.

The box model assumes steady and spatially uniform conditions of dispersion so
that the emissions from an area source are uniformly distributed throughout a

box defined by the area of the source and the mixing height. The model



TABLE I-3

ASSUMPTIONS USED TO DETERMINE SOURCE EXTENT
FOR AN AVERAGE CASE SCENARIO

# of Round trips/day 1
it of Vehicles/round trip 1
Distance travelled/vehicle 300 m
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requires steady-state emission rates, a constant wind vector. and also that
the crossvind distance of the area source is large in comparison to the
downwind distance of the receptor. To meet these requirements, all emission
rates were calculated for steady state, the wind speed was chosen to be the
annual average wind speed recorded at a local airport, and the receptor
location was the site of the area source. All of these assumptions are
functions of the model. They are considered to be conservative and therefore
appropriate for predicting annual average concentrations. The only condition
left to determine was the height of the box. Box models used on an urban
scale often use the height of the daytime mixing layer, approximately 500 m,
as the height of the box. For that definition to be appropriate, a downstream
fetch on the order of tens of kilometers is required. The mean vertical
displacement of emissions as a function of stability and downwind distance
should provide a reasonable analogy to the mixing height used in larger scale
box models. The height of the box was determined using the following equation

presented by Pasquill (1975):
X =16.252Zy [(H/Z0) 1n (H/Z,) - 1.58(H/Z;) + 1.58))]

This expression is for a D or neutral stability class. Although this
stability does not result in the highest air concentrations (an F stability is
most conservative) it should provide an average estimate of ambient
concentrations because the effect of a change in atmospheric stability would
be to raise or lower the box height relative to the neutral stabilicty.
Changes in the box height will affect the ambient concentrations in the box
since the volume available for diluting the emissions is changed. The value
for Z,, the roughness height, was chosen to be 0.03 m which represents open
flat terrain, grass and a few isolated obstacles (NOAA 1983). This
description was considered to most closely resemble the area where
volatilization would occur at the Pinettes site. The downwind distance, X,
was chosen to be 91 m, which is the square root of the area of emissions at
the Pinettes site. This value is an approximation of the length of one side

of the site and assumes that the site is square. Because the actual site is



rectangular, ambient concentrations determined bv the box model would be
lowest when the wind is blowing parallel to the shortest side of the site, for
the same conditions. Thus, treating the site as a square should provide an

average case for the ambient concentrations.

Having specified X and Z,, H was determined to be 4.3 m. This height
represents the mean vertical height that a particle would attain after
traveling across the entire length of the site. Because exposure to emissions
could occur anywhere on the site and not just at the downwind edge, an average
annual concentration was determined by using one-half the calculated value for

the box height in the box model equatioh.

The concentration on-site can be determined using the equation:

Ci = QA
(H/2)WU
where
o = The concentration on-site for the i'" contaminant, [g/m3]
Q,; = The emission rate of the i*® contaminant, (g/m? - s
U = Average wind speed in the box, [m/s]
H = Height of the box, [m]
Y = Crosswind width of the area source, [m], and
A = Size of the area source, [m?].

An average wind speed value of 5 m/s speed was based on local climatological
data from Caribou, Maine (NOAA, 1979). This wind speed is measured at a
typical anemometer height of 10 meters. Therefore, the wind speed used in the
box model calculations is slightly larger than the actual ground level wind
speed. However, the lower wind speed at the ground level would not differ
significantly from the wind measured at 10 meters and therefore would have
little effect on predicted concentrations. The dimensions A and W were
determined using the square area source dimensions as described earlier. The
input parameters used to determine the on-site concentrations were H/2 = 2.15

m; U=5.0m/s; and Z; = 0.03 m.



I.4 GAUSSIAN LINE SOURCE DISPERSION MODEL

A gaussian infinite liné source dispersion model (Turner 1970) was used to
estimate concentrations downwind of the unpaved road located on the Pinettes
site. This model requires that the source be a straight line. Consequently,
it was assumed that the road was a straight line with approximately a north-
south orientation and that the modelled line source was located midway between

the north-south sections of the actual road on-site.

This model was used as a conservative screening model based upon the air
quality modeling parameters recommended in the Superfund Exposure Assessment
Manual (ICF 1987). The major parameters suggested in this manual when
estimating long-term atmospheric concentrations is a D stability
classification and the assumption that the wind blows toward the exposure
point 30 percent of the time. The model presented in Turner (1970) is used to
estimate atmospheric dispersion when mean wind speed and direction can be
determined. This model does not account for turbulence or the variation of
wind speed with height. It is assumed that the stability classification is
the same throughout the diffusing layer and that no turbulent transfer occurs

through layers which have different stabilites.

The special case of defining a line as the emission source was used in
calculating ambient air concentrations for the garage on-site and for off-site

residents. The following equation was used to estimate concentrations:

x = 2qF

where

q = Source strength per unit distance (g/sec-m),

F = Percent of time during which wind blows toward receptor,

o, = Standard deviation of plume concentration distribution in the
vertical (m), and

U = Mean wind speed (m/sec).
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For the Pinettes site, it was assumed that a round trip by a vehicle on the
unpaved road would constitute an erosion event. Therefore the source strength
per unit distance, q, was calculated as the emission rate in g/sec divided by
two times the length of the road (2 x 150 m or 300 m). As mentioned earlier,
F was assumed to be 30 %. Once the downwind distance from the source to
receptor is determined, ¢,, can be estimated using Figure 3-2 in Turmer. For
the Pinettes site the model was used to estimate concentrations at two
receptors. Consequently, two different downwind distances and vertical
dispersion coefficients were used. These values are listed in Table I-4.

Based local climatological data for Caribou, Maine, the mean annual wind speed

used was 5 m/sec.
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TABLE 1-4

DOWNWIND DISTANCES AND DISPERSION COEFFICIENTS FOR
FUGITIVE DUST EMISSIONS

Receptor Location Distance from Source Dispersion Coefficient
Garage 52 m 335 m
Nearest Resident 88 m 430 m
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J. EXPOSURE AND RISK CHARACTERIZATION METHODOLOGY
The purpose of this appendix is to present the methodology used to evaluate
exposure and risk in the text of the Public Health Evaluation for the Pinettes

Salvage Yard site.

J.1 DIRECT CONTACT WITH CONTAMINATED SOILS

Chronic daily intake (CDI) estimates for incidental soil ingestion are

calculated as follows:

CDI = (Cs)(I)(AI) (E)(YR)(X)

(BW) (DY) (YL)

where

CDI = chronic daily intake (mg/kg/day);

Cs = chemical concentration in soil (mg/kg);

I = amount of soil ingested (mg/visit); = (mg/day);
ATl = oral absorption factor;

E = frequency of exposure events (days/yr);

YR = years of exposure (years);

X = conversion factor (kg/lO6 mg) ;

BW = average body weight (kg);
DY = days in a year (365 days/year); and

YL = vyears in lifetime or in the period over which risk is being
estimated (70 year lifetime for carcinogens, period of exposure
for noncarcinogens).

CDIs for dermal absorption of chemicals of potential concern are calculated as

follows:

CDI = (Cs)(CD)(E)(YR)(Z)(ABS)

(BW) (DY) (YL)

where



The total CDI associated with direct contact with soils is the sum of the CDIs

CDI = chronic daily intake (mg/kg/day);

Cs
CD

YR

ABS
BW
DY
YL

= chemical concentration in soil (mg/kg);
= contact rate for soil (mg/day);

= frequency of exposure events (days/vear)
= vears of exposure;

= conversion factor (kg/10® mg);

= dermal absorption factor;

= average body weight (kg);

= days in year (365 days/year); and

= years in lifetime or in the period over which risk is being

estimated (70 year lifetime for carcinogens, period of exposure

for noncarcinogens).

from incidental ingestion and dermal absorption.

J.2 EXPOSURE TO CONTAMINANTS RELEASED FROM SQILS VIA INHALATION

The equation used to estimate the CDI through inhalation is:

where

CDI

YR
BW
DY
YL

cpr = (Ca) (V) (E)(YR)

(BW) (DY) (LT)

chronic daily intake (mg/kg/day);
ambient air concentration (mg/ma);
ventilation rate (m3/day);

number of exposure events (days/yr);
years of exposure (yr);

body weight (kg);

days in a year (365 days/yr); and

years in lifetime or in the period over which risk is being

assessed (70 year lifetime for carcinogens, less than lifetime for
noncarcinogens).



J.3 INGESTION OF GROUNDWATER

The CDI estimates for ingestion of groundwater were calculated as follows:

o1~ (G (DR
(BW) (YL)

where

CDI = chronic daily intake (mg/kg/day);

C, = chemical concentration in groundwater (mg/liter);
I = amount of water ingested (liter/day);

YR = years of exposure (year);

BW = average body weight (kg); and

YL = years in a lifetime (70 years).

J.4 EXAMPLE CALCULATIONS

(see attached pages)
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APPENDIX K

COMMON AND SCIENTIFIC NAMES USED IN THE TEXT

Common name

Mammals

meadow voles

mink

beaver

red fox
white-tailed deer
moose

shrews

field mice
eastern chipmunk
short-tailed weasel
muskrat

opossum
cottontail rabbit
racoon

woodchuck

Birds

Eastern kingbird
American goldfinch
barn swallow
mourning dove
red-winged blackbird
common yellowthroat

swamp sparrow

belted kingfisher

screech owl

Bald eagle

American Peregrine Falcon

Amphibians & Reptiles
Eastern newt

Northern leopard frog
green frog

Painted turtle

Fish

yellow perch
pumpkinseed
common shiner
white sucker
brook stickleback

Invertebrates
scud
midge

Scientific Name

Microtus pennsylvanicus
Mustela vison

Castor canadensis
Vulpes fulva
Odocoileus virginianus
Alces alces

Sorex sp.

Peromyscus sp.

Tamias striatus
Mustela erminea
Ondatra zibethicus
Didelphis marsupialis
Sylvilagus floridanus
Procyon lotor

Marmota monax

Tyrannus tyrannus
Spinus tristus

Hirundo rustica
Zenaidura macroura
Agelaius phoeniceus
Geothlypis tichus
Melospiza georgiana
Megacervle alcyon

Qtus asio

Haliaeetus leucocephalus
Falco peregrinus anatum

Notophthalmus viridescens
Rana pipiens

Rana clamitans

Chrysemys picta

Perca flavescens
Lepomis gibbosus
Notropis cornutus
Catostomus commersoni
Culaea inconstans

Gammarus pseudolimnaeus
Tanytarsus dissimilis




APPENDIX K

COMMON AND SCIENTIFIC NAMES USED IN THE TEXT (continued)

Common _name

Plants
- Ostrich ferns
Arrow-leaved tearthumb
Bedstraw
Black willow
Cattail
Cottonwood
Foul -meadow grass
Foxtail
Joe-Pye-weed
Mint
- Sensitive fern
Soft-stem bulrush
Speckled alder
Tamarack
Tussock sedge

Scientific Name

Matteuccia struthiopteris
Polygonum sagittatum

Galium palustre

Salix nigra
Typha latifolia

Populus deltoides
Poa palustris
Alopecurus
Eupatorium maculatum
Mentha arvensis
Qnoclea sensibilis

Scirpus validus

Alnus rugosa
Larix laricina

Carex stricta
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