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APPENDIX A

SOIL BORING LOGS, CPT LOGS, AND REGIONAL CROSS SECTIONS



Soil Boring Log

PROJECT No. 86-018-1701
BORING No. DA.1
LOGGED BY BillJohnston

PROJECT NAME: NAS Alameda- Phase 1 Exploratory Borings
BORING LOCATION: NW Corner of 1943-1956 Disposal Area SURFACE ELEV. 110.9 Feet

DRILLER: - AlexBashta DATE: START 5/16/90 FINISH 5/17/90
o . L O . p
E SAMPLE BLOW REC uses wc qu A E SOIL DESCRIPTION I

P COUNT SOIL Y P E
T rNo. TYPE INTERVAL O" 6" 12" (;hi TYPE (%) (TSF) E T ANOREMARKS Z

H FROM TO 6" 12" 18" R H O

1 SS 0.0 2.0 5 9 14 20 GP 3 Medium dense brownsan(:lygravel.
moist, occasional layers of gravelly
sand, some concrete debris (fill).
OVA readings 200 - 500 ppm between

5 0 arid 4 feet inside borehole.
2 CR 5.0 t0.O 12 GP 5.5

Medium dense blackish gray sandy
gravel, saturated, abundant metal
and wood debris, rgightodo_ (fill),

lo free water encounterecl at 7 feel
3 CR 10.0 15.0 t2 SM 1t.0

SM

Medium dense, black to brown silty
t5 sand. Saturatecl.fine to medium

4 CR IS0 20.0 4 SM grained, oly discoloration (fill),
becomes very fine to fine grained
b_ow 13 feet, occasional wool
debris, no odoc.

V 20
s CR Zo.0 iS.0 2 SM 2O.O

Loose gray silty sand, saturated, fine
grainecl, trace of shell debris at 20

2S =S.0 fee(.

6 SS 2_.0 27.0 P 2 CL >0.2S Very sort Oark gray sitty Day.
3e._ saturated, abundant st_l layers

7 SS Z70 2s.0 P 24 CL >0_ (Bay Mud). Trace of fine grained sand
at 28 feel

30
8 SS 30.0 32.0 P 24 CL 44 >0_ abundant shells between 30 and 30.5

feel no odor.
g $S 32.0 _.0 35 CL >0._ abundant sh<dlsbetween 32 and 33

feel
-35

10 SS 3s.0 40.0 42 CL >0.25
abundant shellsbetow 37 feet.

abundant shellsfrom 39 to 39.3 feet.
40 40.0

_ CR 4O.O 4S.O e S_ •0:_ Mecllumdense gray €_yey s_
sand. saturated. _ grained.

P_il: I of 4

C loni Envi ronmer.ta!



Soil Boring Log

PROJECT No. 86-018-1701
BORING No. DA-1
LOGGED BY Bill Johnston

PROJECTNAME: NAS Alameda. Phase 1Exploratory Borings -.
BORINGLOCATION: NW Corner of 1943-1956DisposalArea SURFACE ELEV. 110.9 Feet
DRILLER: Beyfik Drillinq- AlexBashta DATE: START 5/16/90 FINISH 5/17/90
o L o
E SAMPLE BLOW REC USCS wc qu A E SOIL OESCRIPTION
P COUNT SOIL Y P

T NC TYPE I INTEJ:_VAL 0" 6" 12" {inj TYPE {%) ITSF) E T AND REMARKSi

H rF_MI to 6- ',=" ,8" H

i e

I

I

I i ,,

4S

12 Cn 4S.0! S00 i 12 SM 4S.0 Medium dense to dense gray silty

, 46.O "_ sand. saturated, fine grained., , abundant shells, no odor.
I I

SO . Medium dense to dense light brown
13 SS 50.0 I S2.0i 3 4 S 12 SM Siltysand. saturated, fine grained, no

12 - odor (Memtt Sand).
14 SS S2.0I S40 • S !1 6 SM

19

I I55 15 SS 540 56.0 7 11 11 6 SM -

1 I

! I

6O

! ! i

65 .

16 CR 65O17O01 24 SM E

: -" m

I I m

17 CFI 70.0 i 7S.O i 2 SM

7S

e CR ,S.Oi 80.0I 16 SM E
• I I

, , SM 770 Dense gray sa't'ysand, saturated. _
, , no ou_. m

6Q

,9A =-O!='0!
Page: 2 o/ 4

Ot onleE rc .mer:ta! v



SoilBoring Log

PROJECT No. 86-018-1701
BORING No, OA-1
LOGGED BY Bill Jotlnslon

PROJECT NAME: NAS Alameda - Phase 1 Exploratory BorincJs
BORINGLOCATION: NW Corner of 1943-1956 DisDosal Area SURFACE ELEV. 110.9 Feet

DRILLER: - Alex Bashta DATE: START 5/16/90 FINISH 5/17/90
o L o p
E SAMPLE BLOW REC' USCS wc qu a E _:31LDESCRIPTION I

P COUNT . SOIL . Y P E
T NO. TYPE INTERV/la. 0" $" 12" (in} I_fPE (%J {TSF} E T ANOREMARKS Z

H FROM 1"0 6" 12" 18" R H O

as CL 84.o Verystiffgraygreensiltyclay.
2o A as.0 go.o saturated(Observedonaugersafter

augerremoval).

9O

S0.0 Bottom of boring at 90.0 feet.

Notes:

95 1. Boringwas acIvanceKJusingQ-inch-
diameter hollow stem augers.

2. Boringwas backf=lledwith cement/
-i bentonitegrout upon completion of

100 drillng.

3. Ground water was encountered at 7
feet during drilling.

_o5 4. Sam_er type:
CaJifomiasaml_er(SS)

O.O.: 2.5 Inches
I.D.: 2.0 inches

Drycoresaml:ier(CR)
11oi O.0.: 3.0 Inches

I.D.: 2.5 inches

5. Abbrevmtion legend:
A - Or_ cunlngs

11s P - Pu_ (Saml:leradvanced
downward by the weight of
the downh_e hammer.)

120

Page: 3 of 4

"" Cam mle Environmer,tal



Soil Boring Log

PROJECT No. 86-018-I 701
BORING No. DA.I
LOGGED BY BillJohnston

PROJECT NAME: NAS Alame<:la.Phase I Exploratory Borin(Js
BORING LOCATION: NW Corner of 1943-1956 DisposalArea SURFACE ELEV. 110.gFeet
DRILLER: Beytik Drillinq - Alex Bashta DATE: START 5/16/90 FINISH 5/17/g0

0 L 0 p
E SAMPLE =;LOW REC USCS wc Qu A E SOIL 0ESCRIPTION =

P COUNT SOIL Y P E
T No. TYPE INTERVAL 0" 6" 12" (in) TYPE (%) ('rSF') E T ANOREMARKS Z

H FROM TO 6" 12" 18" R H O

Notes: (Continued)
m

6. Boring elevationsare referenceO to --
12s a Navy datum pointusing the Mean --m

Lower Low Water (MLLW) datum.

m

7. Moisture content (%) was obtained
from geotechnical laboratory test

_3o data. --

140 m
m

m

m

m

145

150

155

_m

lfR) "-
ill

Psge: 4 of 4

nleEnvironmenta!



Soil Boring Log

PROJECT No. 86-018-1701
BORING NO. DA-2
LOGGED BY BillJohnston

PROJECT NAME: NAS Alameda - Phase 1ExDIoratory Borings
BORING LOCATION: NE Corner of 1943-1956 Disposal Area SURFACE ELEV. 110.8 Feet
DRILLER: -Alex Bashta DATE: '.START 5/18/90 FINISH 5/18/90

D L O P
E SAMPLE BLOW REC USCS wC qu A E SOiI_OESCRIPTION
p COUNT SOIL Y P E

T ,No II"YPE | INTERVAL 0" I 6" I12" (in, TYPE (%, '('TSF) E T =ORE=KS Z

[ I I_ROM!TO 6"l'="I ,r RH O
1 SS 0.0 2.0 2 2 4 la SM 12.S 0.20 _. Gravel parkincjarea lfill) ___

4 7.7 Loose brown siltysancl,an/. fine m

2 SS 2.0 4.0 4 3 3 t2 SM _lrained.no odor (fill).
4 CL 3.0 L-...

s Medium stiff brownsiltyclay. moist, no

cn s.0 ,o.o 6 SM s.o _ J--

Loose light brownto gray siltysand, J

saturattKI, fine grained (fill), color
_o change to gray greenat 7 feet.

4 SS 10.0 12.0 P S CL 62 10.0
Soft gray siltyday. saturated (fill).

S SS 12.0 t40 P 18 CL
SM t3.o Loose gray siltysana. saturated.

tS 6 SS tad 16.o p 24 SM finegrained, some shells, trace of J

day(fit).i

7 CR 16.0 20.0 ,_ SM
becomes more sandy below 18 feet. --

20
8 Cn 20.0 _.0 _ SM increase in srmllsandless sandy

-_ b_ow20feet. F"
ML 21.S Soft to n'mOlums=iffgray c_ayeysilt. m

saturated, intedingering layersof
2s ctayey sand. abundantshe41sbe4ow

9 ss z3.0zzo p Ta s_ z_.o"_ 22feet(SayMud). /--
Looseto medium den_ gray silty

10 i SS 27,0 :m.0 P 18 SM _7.9 sand. saturated,finegrained,some m

=tNCls.heaving sands encountered
3o _ CR 2S.0 34.0 0 SM at 25 feet. _'-

35 12 CR 34.0 38.0 .4g SM

SM _s.s Denseorangetxownsiltysand. --
saturated, fine grained, trace of clay --
(Memtt Sand).

40 13 S_ 3J.O 41 0 32. 50 65 24 SM _ more dayey between 36
el) and 37 feet.

Psge: I of 4

CanonleE ironmentai



Soil Boring Log

PROJECT No. 86-018-1701
BORING No. DA-2
LOGGED BY BillJohnston

PROJECT NAME: NAS Alameda- Phase ! ExpIorator_ BorincJs

BORING LOCATION: NE Cornerof 1943-1956 Disposal Area SURFACE ELEV. 110.8 Feet
DRILLER: -Alex Bashta DATE: START 5/18/90 FINISH 5/18/90

E i SAMPLE BLOW REC USCS WC qu A E SOiL DESCRIPTIONCOUNT SOIL Y P

I" I iNTERVAL (in) TYPE (%) ('FSF) E T AND REMARKS
H i R H

I

= SS 41,0 43.0 18 18 1 SM ! 18.7

45
|, CR 45.0 50,0 24 SM I thin zone of iron oxidation at 46 feet•

color change to yellow brown below
46.5 feet.

so
sI CR so.o ss.o 24 SM I becomes less silty and more sandy

l_ow 50 feet.

CamteE'tr .n:enta!



_Oll uonng Log

PROJECT No. 86-018-1701
BORING No. DA-2
LOGGED BY Bill Johnston

PROJECT NAME: NAS Alameda - Phase 1 ExploratoryBorings
BORING LOCATION: NE Corner of 1943.1956 DisposalArea SURFACE ELEV.* 110.8 Feet
DRILLER: -Alex BashtaDATE: START 5/18/90 FINISH 5/18/90
O L O
E SAMPLE BLOW REC USCS wC qu A E SO_'DESCRIPTION !

P COUNt SOIL Y P E

T No.ITYPE| 'NTERVAL 0" | 6" | ;2" (;n; TYF_E (%)('rsF') E T ANDREMAJ=IKS Z

. J |F_OMITO 6" Jl'2" 18" m H O
21 CR 8O.O _.0 36 SP tg.6 Dense gray sand. saturated, fine

grained, trace of silt.

22 CR 85.0 g0.0 24 SP

CL _.S Stiffgray green silty clay. saturatecl.
I

9o coi_" change to brown gray below
23 CR go.0 92.0 0 3 4 24 CL gOfeet.

8
92.0

Bottom of boring at 92 feet.
95

Notes:

1. 8o,-ingwas advanced using
•8-inch-cllame_r h_tow stem augers

loo

2. Bodng was backfiiled usingcement
bentonite grout ulx_ completion of
clrilling.

10s 3. Ground water was encountered at
10 feel Ouring driling.

4. Sarnpie_type:
CaJifom_,Sam_er(SS)

_Io O.O.,, 2.5inchee
I.D. - 2.0 klche8

Drycoresampler(CR)
O.O.- 3.0
LD. - 2.5 inch_

11S

S. Abl_n_tion I.bgend:
A.Od,cumn_
P. Push(S_nl=ierwasadvanced

• downwardbytheweighto_the
12o €lowni_ehammer.)

Pige: 3 of 4

" CanouteEnvirot,mer:ta!



SoilBoringLog

PROJECT No. 86-018-1701
BORING No. DA-2
LOGGED BY BillJohnston

PROJECTNAME: NAS Alameda- Phase 1 Exploratory Borings _1_
BORING LOCATION: NE Comer of 1943-1956Disposal Area SURFACE ELEV. 110.8 Feet
DRILLER: Bevlik Drillin -AlexBashta DATE: START 5/18/90 FINISH 5/18/90

o L O p
E SAMPLE BLOW REC USCS wC qu A E SOIL DESCRIPTION i

P CCUNT SOIL Y P E

r No.IWPE_ 0-1S-I,2-(inl TYPE ('4) ('rSF_E_" ,NOREMARKS Z
H I I_P_OMITO 6- I _2"11r R . 0

Notes: (Continued)

6. Boring elevations are referenceclto --
125 a Navy datum point using a Mean

Lower Low Water (MLLW) datum.

i 7. Moisture content (%) was obtained
from geotechnicaJ laboratorytest

13o data. --
i

i

i
135

i

i

140

150

155

i

160

Pa_o: 4 ' of 4

  lonleEtrw.r. .er.ta! v



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOF I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA. 9459B / 1415) 975-3400

,ING/WELL NUMBER M-(_O1A CLIENT I=RC/tJS AIAVY

_._TE STARTED 4/25/gi COMPLETED 4/25/91 PROJECT/JMM PROJECT NO. " NA5 ALAMEOA/2738.0213

;EF. ELEVATION 7.25 SURFACE ELEVA T_TON GEOLOGIST CZNOY F'OIVG

... sandy GRAVEL (GWI. llgnt brown (7.5YR 6/31. /_gOTE'FFTIVE
!IU loose. 0ry to moist, medium sand, granule to 5TE_ C_S[_.

"_ pebble clasts,fill io] LOC.KI_
_ " i sandy GRAVEL (GW).black (7.5YR 2/O}. loose. !o,-3-----..;ROUT

I mealum sane. granule to Cobble clasts, nlgn _-

est K. broken glass, wood and metal fragments, r_ET.LET_AL
fill

I IO,_

d SAND (SP).0rownls,_yellow (10YR 6/61 .meolum 40 PVC CASI/_
0ense. very coarse, angular sand• nsgn est K.

( fill. (cuttlngs) _ WMERLEV_ Q

_,,T"A 0 and GRAVEL (Sw/GwI.black {7.SYR 2/0). very 4.67 feeton
loose, trace of fines, mealum tO very coarse 5/8/9.(

___ sand. broken glass and metal fragments (uo to
2-3"J. f_l!

W4/'_LEVELt_

6.5 feet on
4/25/'9!

:._

CLAY (EL).grey (2.5YR5/0}. (cuttlngs)
'_ " ID.

i _ SANDann GRAVEL(SW/GWI black (7.5YR 2/0I ,9.0]0 _nCn• • SLOTTED.SO_ 40

I 11 -- loose, trace fines, medlum to very coarse sand. P$<7_ING

broken glass and metal fragments (up to 2-3").
GEO-( 6 moderate est K. fill
TECHI ;3

TERPACK.
#2-16SN_Q

_i CwIP
tOTAL DEPTH 15 feet BOTTOMOF

i BORING15 feet

16- I
)

J Note: All samoles were screeneO ,witha Gelger-
, Mueller meter: no ra(_Latzonwas detecte(I.

i

LLING METHOD/RIG TY_ i _U_R/C_ _O DRILLING CONTRACTOR/DRILLER WATER OEV./I_. P_TERSON

_-_E DIAMETER 8.0 _.NCI-ES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING ?.5 FEET WELL COMPLETION DEPTH 14.5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE I OF
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 9459R / (4tSI 975-3400

3RING/WELL NUMBER lw-OO:tB CLIENT P.;_C/USNAVY

_IIBC_,TE5T_ATED 5/09/91 COMPLETED 5/]3/91 PROJECT/JMM PROJECT NO. AYAS ALA,WEOA/2738.0213

;=- ELEVATION 7.79 SURFACE ELEVA TZON GEOLOGIST I]. KRAI_tE.R/R.HALKET

0 s11ty SAND (SM).dark ollve l_rown(2.5Y 3/31. Ii _r_PRZSI'YBOX.
• _ morEcrz_loose, dry, medium sana, gravel up to t.5 _ncnes

in diameter. ,_oderateest K. contalns nalls, l.Jq STEELC,tSZA6.

glass, wlre. me_al fragments, f_ll I!I Lor_.KII_C/////////_P_

clayey SAND (SCI.black (7.5YRN2/O). loose, dry. )_c_I'^'
_ 30% flnes, fzne sand. trace gravel, low est K.

_W_ nails, glass, woo0. =rlcK. flll Grit

_-":'_A(,, liM 0 " _l wl;'ERLEVEL_
O

w I _ 5.21ree_o.

°II
"I

,, !_ SM silty SAND (SHI. black (7.5YR N2/01. me_lum
_,_ 0ense. wet. 20 to 25% flnes, meO;um sano. <t0%

i ' gravel, mooerate est K. na_Is and w:re, i_ll

10 1 ,,_--_---_ non /D SCH

"_"3
_ 0

11131_ SW SAND (SW). very (]arkgray (2.SYR N3/O]. loose.I
"_ l O

wet. trace fines, me01um to coarse san0. <10% o12 gravel, moOerate est K. glass, w_re. woo0. brick.
4 {_ager. flll r o "

1_- s i o

6

' { loj
[_ 5M Silty SAND (5MI. blac_ (7.SYR N2/01. loose, wet,

I 20 to 30% f,nes, f,ne sand..oOerate est K. Plant i [t
mater_al anO br_c_ fragments,glass

for i 0

Ig"

(

"NG METhOD/RIG TYPE SS-15-.rr/'ARCH ORILLI_W3 CONTRACTOA/ORILLER WATER O_V./g. CHIVP.ELLE

,IAMETER 725 [NCI_ BIT TYPE 7"" TRICONE ALTR ROTARY CASING HAMhtER

r_- , 77 FEET 7_,.•_,A,. GEPTM OF BORING WELL COMPLETION OEPTH 5



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE2 OF4
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / {4151 975-3400

,ING/WELL NUMBER t4-OOIB CLIENT RRC/US NAVY
O,aTE STARTED 5/09/91 COMPLETEQ,5/13/9! PROJECT/JMMPROJECT NO. IV.aS,aLA,WEDAi2738.0213
REF. ELEVATION 7. 79 SU,_FACEELEVATION GEOLOGIST O. KR,aMER/R. H,aLKET

{ _ z}; _,_j _.,_ GEOLOGICOESC,IPTION C0_eaENTS

_j 2 0 // SC clayeySAN0 (SCl.verydark;ray (2.5Y3/0)."'" _---"_ loose,wet,30 to 40% fines,flnesand,low _€2 // CL

: _LAY to siltyCLAY (CL).darkgray (2.5YNa/0]
22- 2 _ soft.daml_to wet.mediumto coarsesnell frag- _€

2 ments,lowest K, OOSSzOleburn zoneat 21 feet _(
2 blackColor.asnl _(

}

2 22 feet-sameas above.22 to 23 feet.f111ash. <

"4 2 23 to 23.5feet meO_umto coarsesnell fragments% (
-- 2 24 feet-same as above. 24 to 25 feet. fill ash.

3 25.5 to 26 feet. snell fragments : r-,ROUT
5 }q

26- s o'I CLAY to S11tv CLAY (CLI. clark gray (2.5Y N410}. _'
soft wet. low est K },

2 ° #I

,. _ 3 @27 feet-same as above. _ncreaslng slit. meO_um ,
"_' 2 stlff tO stiff o

2 @ 28 fee{-sameas above,oystersnellfragments. , 411

2 _//_/ low est K oo

6 _ o _ ?-inch;D._k¢

JO 2 _/-//// @ 30 feet-sameas above,ai)proxlmatelyI0 to 20X o JO _ _$Ik62 snell fragments o

2 _ @ 31 feet-sameas above,keroseneodor o
2 // o

// siltyCLAY {CLJ.Oark gray (2.5YNa/O].soft to o
2 // ; mecllumstlff moist to wet coarseto medium

i ' "

23 _ ; odorsnell fragments (1 to fi%]. low est K. kerosene o°

34_
o

- a I I ML sanelySILT (l_.l. ol._ve gray {5Y 3/1). meazum o
I (lense. 20 to 30]{ f_ne sand. 5 to 10%coarse snell o

_ _ 11 J'. fragments, lowest K. kerosene odor o

J_-_ 3 ' SP _'5AhO(SPI (larkolivegray (SY312} medium
6 0ense.wet.tracefines,flnesand.nlgn o
g est K. quartzand feldsoargrains

_ 19 o
J_ - :o

,o
,

I_ , ___ "_.,__.,ii_

LOG OF SOIL BORINGM-OOIB Icontznuecl)



JAMES M. MONTIGOMERY ............

CONSULTING ENGINEERS, INC. PAGE30F-I
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / (4151 9-75-3400

RiNG/WELL NUMBER M-OOIB CLIENT PRC/US NAVY
TE STARTED 5/09/91 COMPLETED 5/13/91 PlqOJECT/JMMPROJECT NO. HAS AL_MEO_/2738.0213

_EF. ELEVATION 7.7g SURFACE ELEVATION GEOLOGIST O. KP_MER/R. HALKET
"" ;" ' i

• ._. ,j_I €_ i -

_-- _ _ -- _--_ i _'5' GEOLOGICDESCRIPTION C0_NENTS

-i 0 SP T°_ j°_
l = IO
I Fo:

SAND (SPl (}arkolivegray (SY3.2l _ealum _€

• • I €

! nense,wet.tracefines,flnesan(l,nlgn 0€ i_
4_ i _ est K. quartzan{lfelaspargrains = % 5t-,OUT --• (: .

I {)€ oI
i I D 0

-I I io¢ o
I 0 O_._,_ , - o _ -

a o

i o ° :o°

46 II 0 ° =

o [o
° O

O

0€I €
0

: I%- I °c
@47 feet-same as above (cuttlngsl o * --2-anon [0. _H ._

r ,', c 40 PVC_SIA6

8- ! o ,:i o €
0

=€ t = =

1 o° o'=0 • _ ° € OC --

l

I : I

2_-i -- _ 52 feet-same as aoove {cuttzngsJ

, i
i I --_vr_vm

! l SM silty SitN0 (5MI, Olive yellow (2.5Y 6/61. loose.
I i wet, 15 to 25%fines, very flne to fine san_.
I

moaerateest K

.=6 CHEM 14 0

17

CHEM t4 @ 57 feet-sameas above,me0_um(lense.5 to 10% ,,_FILTER P_OL

=_ 12 _ fines, mo_lerateto nigh est K 12-16 S_O7

17

' I 41 ]

LOG OF SOIL BORINGM-OOIB Icont_nuea)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEAOF4
365 LENNONLANE, WALNUTCREEK. CALI'FORNIA, 94598 / (4t51 975-13400

.NING/WELL NUMBER M-OOIB CLIENT T_IC/U5 NAVY
rATE STARTED 5/09/91 . COFPLETED 5/13/91 PROJECT/JMM PROJECT NO. A/AS ALAMEDA/2738.02!3

r_EF. ELEVATION 7.79 SbRFACE ELEVA T_ON GEOLOGIST O. KRA_R/R. HALKET

'' "!- _ i _ _ GEOLOGICDESCRIPTION COF£_I-'NTS

TECH wet. 15 to 25X flnes,very .flneto fme sana. --2-:non IO.SOY
21 a_oaerateest K. kerosene oOor 40 _ C,ISZAG
31

- -i : I
I I

' ---I I 12-16S_I
• "-" i

j -,
OO-'i_']I 6 2 I r-- @ 66 feet-same as a0ove ---

"-_i----2-1ncnIO.20 ' O,010 _nCh
,-.,--I SLOTTED.SOY40

' j --

il , -

1 ,
I

I F(]q_14TIOV

r _ 75 feet-same as above {cuttzngsl !( _ ( _ COLLAF-_I
, , $

7_-_ _ '__

' _(_
J " TOTAL DEPTH 77 feet ".,---BOTTOMCF"
I 8GRIN_ 77 fee_

78--i i _

1

i I _te: All saml)les were screeneO wlth a Gelger oI Mueller meter; no raozatxon was aetecte(l.I II

LOG OF SOIL BORINGM-OOIB (cont_nuea)



JAMES M. MONTGOMERY ....
CONSULTING ENGINEERS, INC. PAGE10F 2
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / 1415l 975-3400

_RING/WELL NUMBER M-OOIE CLIENT PRC/US NAVY
DATE STARTED 4/25/91 ,COFPLETED 4/26/91 PROJECT/,JMMPROJECT NO. NAS ALAMEDA/2738.0213

_E_. ELEVATION "7.97 SURFACEELEVATION GEOLOGIST DONNACOURINGTON

. r.J

i / SM CH_ISrr_x.

J i 0 s11tySAND {SM).darkolivebrown (2.5Y3/3). PROTECTIVE iIloose,ary. me0zumsane.gravelup to 1,5 Inches °°_ _ STEELCASING,
in diameter,moderateest K. containsnails. LOCKINGCAP

2-- glass,wlre,metal fragments,f:ll _6ROUT
- clayey SAND(SC}, black (7.5YR N2/0I . loose, dry.

4,- 30% fines,finesane.tracegravel, !owest K.

iI nazis,glass,wood.brlCk,fzll --2-1non IO,.SO,l

_o pvc CJSING _

CHEM

o WAI'£RLEY_05
_ feet on 4/26/91

-! _wAT_L_Z _ _
o-" @ E feet-same as above, wet 5.71 feet on

i 5/17/9II

, --'7BBVTONITE

8i_ V_F_ silty SAN0 (SMI. black (7.5YRN2/01 . medium !_ZLETSEALdense, wet, 20 to 25X fines, mediumsand, <10%

! gravel,moaerateest K. na_Isand wire. flllI

1 .
/

IO_: >50 B @ 10 feet-same as above, very (_ense --FILTERPlOC12_15SANO -

]

wet.trace fines,mediumto coarsesand.<I0%

12 gravel, moOerate to nzgnest K. glass, wire.
4 wOOQ.brick,oaoer,fill.sheenon water from

4 '- 5 split spoon sampler

i -- 2-J_n m.

6 O.0._0_ncn
1 : _.or/_. scM4o

__i siltySAND {SH).black {7.SYRN2/0). wet. fine PVC.CASIA6sand.20 to 30% fines,mo(zerateest K. plant
material,brick and glass Fragments

I
J_im t _ 17.5 feet-same as above, very loose

IB-
for

- IB"

-- F__CAP

_ING METHO0/RIG TYPE _UGER/CME 750 ..... 0RILLING CONTRACTOR/0RILLER WATEROEV./M PETERSON
._OLEOIAMETER 8.0 INCHE_5 BIT TYPE HOL(,OW STeM AUG_R
TOTAL DEPTH OF BORING 29 FEET WELL COMPLETION OEPTH _O



JAMES M. MONTGOMERY
CONSULTING _-_,_-T,,_-_-c,_l,,_cc_,INC. PAGE2 oF2
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / (4151 975-3400

V
uORING/WELL NUMBER M-OO_E CLIENT . PRC/US NAVY

DATE STARTED 4/26/91 COMPLETED 4/26/91 PROJECT/JMM PF_0JECT NO. NAS AL,_MEDA/2738. 0213
_EF. ELEVATION 7.97 SURFACE ELEVATION GEOLOGIST OONNA COURINGTON

• z _ _I _ _ ( GEOLOGIC DESCI_IPTION COFL_IENTS

I
B _/'-_" clayey _AWd ibLl.Iver'l(_arkgray W._Y _/0).

loose, wet. 30 to 40% flnes, fine sara, nalls,

1 _// aspnalt, fill
//,

I /// CL silty CLAY (CL). very 0ark gray (2.5YN3/01.
-- very soft. wet. fines, snell fragments,trace

22- I plant materlal

0 0 @ 23 feet-same as a0ove, one ]ncn of snell nasn
witn silty flne san0 and gravel

24 // -
-- 1/4 zncl;

_ BO_TONITE• _ 0 // silty CLAY (CL). very 0ark gray (7.5YR4/0). /_EI./.E_FOR

2B-- I 0 _/ very soft, wet. fineso // _ @ 26 feet-same as aOove, abunaant largesnell

-- _ fragments

ooJ_i GE0- -- @ 28 feet-same as aoove, per_,eaOslztysam01e
TECH O

TOTAL OEPTH 29 feet ",-"--.---BOTTOMOFBORING_ feet

30_ -
I
I

J _ -'7 - -
i

I
4
|

34- - -

Note: All sables were screenedwitha GeIger-
Muellermeter;no raolatlonwas 0etecte0.

LOG OF SOIL BORINGM-OOIE {contlnueQ)



JAMES M. MONTGOMERY .......
CONSULTING ENGINEERS,INC. PAGEIOF ,
365 LENNONLANE, wALNUTCREEK. CALIFORNIA. 94598 / (415l 975-3400

_II_:RING/WELL NUMBER .V-OO2A CLIENT P/C/US NAVY
dATE STARTED 5/4/95 COMPLETED , 5/4/9_ PROJECT/jMM PROJECT NO. tVAS ALAMEOA/273B. 02!3

_EF. ELEVATION g. 17 SURFACE ELEVATZON GEOLOGIST CRAIG FANSHZER

!
i SP I BOX.

! i SAN0 (SP). gra¥1sh brown (2.5Y5/2). loose. Ory. PROTECTIVE

: )R[L[ <5% fines, fine to ae01um sanD. %0% gravel up to S/'EO. C_EIA6,
i to _ I/2 inch, fill. (cuttlngsl ILOCKINGC4PI

i /- 2-1nontO..%H
i I , _ CAEIA6
"! _ t" /- BENTONITEj {

,,.I'C_E,_I } grave[!'/SAND (SPl.olive brown (2.5Y 4/3}. FELLETSEAL-- loose, ary, trace of silt 10% gravel, snell
5 0 't I fragments, f_I1

TECH 2 (2.SY 3/21, loose, ary, 55 to 65% ftnes, 25 to #2-16 SANO

! 0 SP __5% fine san0, roots, fl]!
3 -5ANOi I (SP} . reoOlsn Orown (SY 4/3}. loose, moist,

4 0 "kl_ 6.5 feet-same as aoove, wet 6.95 feet on

3 "_ , 6 - 6/I0/91 -. ! _"2-Jncn IO,

_OI'TE"Q, sr_.H
PVCC,ISIA6

• rOIALOEPTH I0.5 feet: BOTTOMOr
_ _ 80RI_ '=0.5

feet

:;_-
f

J.S

i

I
• NOte: All samoles were screene0.w_th a Ge_ger-

Mueller meter: no ra01atlon was 0etecte0. i
1

"_!llf_ING METHODi_IG TYPE ,IUC_.R/CME 750 DRILLING CONTRACTOR/DRILLER waTER OEV./M. FETEREON
_.GLE DIAMETER _ 0 [NCk_'S BIT TYPE HOLLOW S,TEmI,AUGER

TOTAL DEPTH OF BORING !O.5 FEET wELL COMPLETION _PTH tO.5



JAMES M.MONTGOMERY
CONSULTING "_'''_"-'-'-''_P_il_M_,INC. PAGEIOF2
365 LENNONLANE. WALNUTCREEK. CALIFORNIA. 94598 / (415I 975-3400

=ORING/WELL NUMBER M-OO2E CLIENT PRC/U5 NAVY

CATE STARTEO 5/23/91 COMPLETED 5/23/9! PROJECT/JMM PROJECT NO. ,VAS ALA/WEDA/2738.0213

_EF. ELEVATION 8.98 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

. z _ _ _ GEOLOGIC DESCRIPTION C0_M-'NTS

..J

l= == _ I
i

Io o I PPOIECrI_
4 SP SAND (SP], loose, dry. very fine to fine sand "- I _ S_ CJS_"

10% gravel, f=ll " " _LOCKIA6 CAP7

_i 7 @2 feet-same as above, snell fragments ]_____G,_Ur
I 3 O ML sandy SILT (MLI.very dark grayish brown =I

3 (10YR 312}, medium stiff, moist, trace clay.
very fine to me01um sand. low est K. rootlets

I 3 Shell fragments, f:ll WAI_rtLEVEL# 4

( 2 , o feet on 5/23,/9I
t 1t

]
___ 2 @ 5.5 feet-same as above, very dark gray

2 ! (2.5Y 3121. Lncreaslngpercent clay to 20% _2-Jncn ID, SOl
3 SP I SAND (SPI.olive brown (2.5yI4/3). loose, wet. 40PVCCASIA6trace f_nes, fine to medium sand f_ll
3

4 "-clayeySILr(MLI,very dark gray {2.4Y N3/0I.

3-- 5 trace very flne sand _BENTONITE
' (SP).olive {5Y 413). loose, wet. flne to PELLET SEAL

I medium sand. color cnange to Dark gray (5Y 4/I)

O I at B feet. snell fragments, fill

'I (CLI,oar_ gray (5Y 4/11. soft, wet. 10 to : FILTER PACT
• I 0 20% silt. f:ll 12-I55ANO

• :oi wATB?LEVB.#
,,, 3 11.42 fee_ on
:c-- 5 @ 12 feet-same as aoove. 112 inch angular rock 5/30/91

tO fragments, fill

14 50

i_ 4 O @ 15 feet-same as aoove, increasing percent --2-(non IO.

8 gravel to t5%. snell fragments, fill O.OlO 1nonSLOTTED.5CH_10
16 55' pvc c_SI/_;

t6

5
6

_B- 25 O @ 18 feet-same as above, rock. snell and woodcnlo

t2 fragments, fill

10

_RILLING METH00/RIG TYPE =L,°GER/CME 750 ORILLING CONTRACTOR/DRILLER WA_I:/ _V.//w. PETE/nSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 23 FEET WELL COMPLETION DEPTH 20.5



JAMES M. MONTGOMERY ....
CONSULTING ENGINEERS, INC. PAGE2OF__
365 LENNON LANE, WALNUT CREEK. CALIFORN[A. 94598 / {4151 975-3400

50RING/WELL NUMBER M-OO2E CLIENT PRC/IJ5 _VAVY

CATE STARTED. 5/23/91 _COMPLETED 5/23/91 PROJECT/JMH PROJECT NO. ,VAS JL_IMEO.4/2738.0213

_E--". ELEVATION 8.9B SURFACE ELEVATION GEOLOGIST CRArG F_.NSHIER

27 _ 'CLAY20%silt.(ELl.f_ll0arkgray (SY 4111. soft. wet. t0 to oF-NOCAP22 TECHt2 -- J_ _a'r SE_.
%

• TOTAL DEPTH 23 .feet = eorr_ or
BORING23 feet

I
,t , q

]
{

_q -
i

i

f

j LJ--_.. _ -
I

i

i
-__ i I

i

S_'-4,
i
1

i
36_

"1
i

38_
i

Note: All samOles were screene0 .itn a Ge,ger-

I Mueller meter;.l_ora0latlon was 0etectea. )wmr

LOG OF SOIL BORINGM-OO2E (contlnueo)



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. P.GEloF
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / 1415| 975-3400

_..rIINGIWELLNUMBER M-OO3A CLIENT PRC/US N_VY

0ATE STARTED 5/23/91 COMPLETED 5/23/91 PROJECT/JMM PROJECT NO. NAS _LAMEOA/2738.0213

_EF. ELEVATION 9.03 SUFIF_CE ELEVATZON GEOLOGIST C.na.[G FANSH,[ER

t "
• er_

(_ ll o IoI I'--T I !oI r4_orEcr;_I0 gravelly SAND (SPI Dark grayish 0town (2.5Y L--4BP. _ S/E'B."_ISIr_G.
' Io_ _. LC_.JCIA6r,ip412). loose. Dry. trace silt. fine to med;um

4 sand. I)eOOle to cobOle grave, ¢,asts. fill '_ _ L GqOUT

2 I o _r-k'La2 feet-as°haltan'_sand,If, "_ "_--_o,_/_v"4 2

_ -- 2-1ncnIO.SOY
zl EHEM 2 0 L- SAND (SPI.very (]ar._graylsn I_rown(2.5Y 312l. _ 40PVCCJSING _

2 I loose,moist, trace flnes.Imedlumsand. hlgn

_ ,--- FILIF.RPA(X4 est K. shell fragments.fIll i lg-16:;AND

4 0 % 5 feet-same as wet6- 5 _ aoove. :::=;_ _ w_rERILEVEI.# --
I I-_ _6.0,ee_on

I_ 4 0 I=, I /6/4/9!3 SAND {SPl. very dark gray (5Y 3/1). loose, wet. _1 L-W,aFERLEVEZ#
7 trace fines. meolum sand. hlgh est K i _ 6.5 feeton

J I -- ' J 4 . 0 -- _ 5/23/9I --
,imm |iy B

6 _ -- 2-1non lO.

.-I N

. - O.OtO inch

-- i .9_OTTED.5CH 40
!0 GE0- 4 0 P_ _IAG -

TECM 5

4 _ 11 feet-same as adore, silty SAND (SP]. lens.
olive (SY 413}. snell fragments'.,nigh est K

 2_X o - ___N -

_4- 4 - e 14 feet-same as aOove -- -

TOTAL DEPTH 15 feet -- .._---BOTTON_F"
BORINGI5 feet

1.6- -

8- I I

Note:All samoleswere screenedwltlla Gelger-
Muellermeter:no radiationwas 0elected.

_JRILLIN(; METHOD/RIG TYPE A_/_./'CM_-_0 DRILLING CONTRACTOR/DRILLER WATER l_V./M PET_RSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STeM _U_R

TOTAL 0EPTH OF BORING 15 FEET WELL COMPLETION DEPTH I4.5



i

PRC ENVIRONMENTALMANAGEMENT, INC. LOG OF BORING d _'_-_=
Page / o f 3

7 _ 8 -,fv" 0

=- _ = =

'=='_i_< _ '_" _ -__ `_F FILL"
o _ r.n ,, " m r.n m _ (_ MATERIALsDESCRIPTION ..__

...... _ ._ _v "_L_Ly_:_l(G._v)i'_k_/_,.a.W-_(-7,_y_/_)_ _;_,€.
._-J _

......... slgk+FY _._,_t

-20

PROJECT NA_ Al_l,y, tpJ =3 fe,,.__... SAMPLING METHOD -_iOl,"_-_,,'i_O0"_

_F Water Level LOCATION Silt'P--..'L GROUNO ELEVATInN k_,_'_ F'_8"_

- JOB NUMBER 0JJ- @__._(_ TOC ELEVATION _. ,'_ _{e.'_

[_ Split Spoon LOGGEDBY. _"F---V/ " .... BORINGDIAMETER I_-.0
DATE DRILLED / 0-l_'-_] '4 "_ 1(_-,9-.4-_ Z/ TOTAL DEPTHOF HOLE _'_ .S' _-_._o.'_ ]_

Sample CollecteO DRILLER "I'_r_,'l'_O "I:>HII_.__e,w;,'_,,_,_, WATERLEVEL /'_0_ AV_,i _.'/_ "

DRILLMETHOD _'_ll,[w-sY'_,_.__I_.,=_/_,__I_7_,_WELLINSTALLED? (Y/N) V



ull

PROJECT SAMPLING METHOD I

/

_' LOCATION GROUNDELEVATII3N IN,:,ter Level

JOB NUMBER '" " TOC ELEVATION

Split Sooon LOGGEDBY. BORING DIAMETER

/DATE DRILLED TOTAL DEPTHOF HOLE

SamoleCol{ecte_ DRILLER HATER LEVEL
DRILL METHOD HELL INSTALLED? (Y/N)



4,'

PROJECT SAMPLINGMETHOD

_V LOCATION GROUNDELEVATInN
w,-_ter Level

-- JOBNUMBER OJ-i- TOCELEVATION

L__ Split Spoon LOGGEDBY. BORINGOIAMETER
DATE DRILLED TOTAL DEPTHOF"HOLE

Sample Collected DRILLER WATERLEVEL

DRILL METHOD WELLINSTALLED? (Y/N)



WSLL
__NO._4_3-6

MONITORING WELL SHEET

PROJECT /J_ _/_ml_L ___- LOCATION/_/2,t1_PJ_; _/"_T"_'_ DRILLER_ol_]I1) _f,_!ly)1_S_rv[_j.._nc .

PROJECT N_). _ 4 _2-_ (_ BORING _V_@'_--_ DRILLING " _rnj//_I_--8_-L//(_
...EI.,_ ?-'_ DATE I D-2-_[_" - 'DEVELOPMENT.

FIELD GEOLOGIST _'F-_] METHOD_'_rd¢/83; ) / PI,(I,.,_p

/
GROUND

E'EV_T,ONJf _LEVAT,O.O__ROUNOSUR_AC.-: I_.._(O
-- -_'ql"-" I ELEVATION oF TOP OF WELL CASING! 1_,"75, I

N N'
/

_ _ RISEFI PIPE I.Do: .,_ I"YId--/3P_S

TYPE OF RISER PIPE: _-_e_ IP_ _ _V

_ 17 BOREHOLE DIAMETER: _ J }_G h #"S

DEPTH OF SF-AI_ _- (_.5

DEPTH TOP OF SAND PACkard 8* _} 5_ _2-q. _;

i_i! J_ TYPE OF SCREEN: _ h_. l#-J'i_) 'p_/P.,.,

|!{i!ili!l i_i! I.D. OF SCREEN _'_ I'-)')(_.,,h_

i!iiiil 1_ TYPE OF SAND PACK: :_ _"/) 2- /V_0/11_'Ar6_JS' I_I

/i!l!,! , so
i_i::_::%i::__ _ DEPTH BOTTOM OF SCREEN_ _;6g_ _ _ '

i_i_i t:_ DEPTH BOTrOM OF SAND PACK': 4 '_, 5

!_ii!_i _!1 TYPE OF BACKFILL BELOW OBSERVATION
li!i::i!_ _iil;i_i!i WELL: _0_- AffJ,'_ I_IP--

_!_!ili_ . .DEPTH OF HOLE._''-'--'(''_-''1=" _,_ S) "_"4.
M_:



f

,,,- iiii

ENVIRONMENTALMANAGEMENT,INC. LOG OF BORING,m,_#J-£
Page i1 o f 2-

J

w

O

- z _ ° "" -' ° ._ILL

-'== < _ " Y {_8 F=, i_ ,_ " o ,t
o -, u_ _ - _ m m _ _ / MATERIALS DESCRIPTION "

...... € f_L"G,_,_ti_;Jf('ML))=p_i I_j,:_/

¢ _ r_T_Fj_r_;g _bck T3r-li_e. nn;+#lrial

.. _°

-20

PROJECT _r'S ,_'//_#O1.__a _ SAMPLING METHOD "_'_ _rL

WaterLevel LOCATION _i_'Q-,, 4 GROUND ELEVATInN /_.2_- F_-_-f
"-:" JOBNUMBER OaJ- _.._ Toe ELEVATION 1_'! 8 F_e-_

._lli_ _-_ Split Spoon LOGGED BY.._lF_--K BORING DIAMETER _,_" |/t_
DATE DRILLED _--/b"-_ 4 TOTAL DEPTH OF HOLE 2_9- FS__:'__..i

3ampleCollecterJ DRILLER _oo_._3r'_. Dr"il{_ _1_, WATERLEVEL dC,_5' _-8._ _ _;DRILLMETHOD Holle,,_-._-I-e,_ ,_ a8€'- WELL INSTALLED? (Y/N) _f



°. p

PRC ENVIRONMENTAL MANAGEMENT, INC. LOG OF BORINGM_"
Page _ f_

'_ _ _ '_ _ t.MATERIALS_SCmPTION"....

.....

_0

_5

-20
if| i i

PROJECT SAMPLINGMETHOD

LOCATION GROUNDELEVATINNWater Level

JOB NUMBER 04J- TOCELEVATION

LOBBED BY. BORINGSplitSPoon DIAMETER

DATE DRILLED TOTAL DEPTH OF HOLE

Sample ColleCted DRILLER WATERLEVEL
DRILL METHOD WELLINSTALLED? (Y/N)



W _LL
R@ 3-E

_- MONITORINGWELLSHEET

PROJECT_'_ /_.l'_m# _ R_ LOCAT,ONl_/Tm,oY,_, __,,_lifOFl')i_ DRILLER _Jo_w_'_ _l"ill_.o

PFIOJECT_O._-_" _)'9--8_ BORING _I_ _.:_-F-- DRILLING'81_. "- ' METHOD #0H_?J .-,_'_,'14 A_zJe.r
F-_LEV-_J_N__ __. _ J DATE ,9) - 1_-9 _ DEVELOPMENT .

FIELD GEOLOGIST _/_/_._'l--_V METHOD _l_& / _ _i//Pf_/_/;D

GROUND

ELEVATION f ELEVATION OF GROUND SURFACE: _ /,3. Z
| ,, ,_ f

"" _ ELEVATION OF TOP OF WELL CASlNJ: )/0,9 0

F
L FIISERPIPE I.D.: Z IYI_ _-_

_ TYPEOFRISERPIPE:_¢_I_.i_)8 _._ _V_-.-

" _ _ BOREHOLEDIAMETER: _'_ /'?lf_[_l_

_i!1 _i.._1 i DEPTH TOP OF SAND PACK____/Lt/__.._ 9" _" _'DEPTH TOP OF SCREE:1_/ _S') II. 7---6

SLOT SIZE x-L-EN6-1_ (_ ,(_ ! i-_dq

i!iiiii: iil I.D.OF SCREEN 12.- _ _kP__

i!_iii1! iiiiil TYPE OF SAND PACK: J_ _--//_./_/V_ Dlq_'_4rfJ_/_S,_
l_,ili!iii l _iiiii:.
i!iill i!i _ -- DEPTH BOTTOM OF SAND PACK: . _---l' _- _'

_;_!:!!!:_!i!ii!!i!__1. DEPTH OF HOLE._3Ce_ _" _5_ F___._,.0



JAMES M. MONTGOMEFIY
CONSULTING ENGINEERS, INC.

PAGE : oF t
• 365 LENNON LANE. WALNUT CREEK, CALIFORNIA. g459B / (4151 975-3400

_IIIIm_ORING/WELLNUMBER M-OOAA CLIENT PFIC/US NAVY

DATE STARTED 5/28/91 .COMPLETED 5/28/91 PROJECT./JMM PROJECT NO. ,VAS _LAMEOA/2738.0213
_EF. ELEVATION 8.49 SURFACE ELEVATION GEOLOGIST CRAIG F_NSHZE_

P lz = _ _ GEOLOGIC DESCRIPTION COMMENTS

_,-_.'_I _
_ _i_ _

I iiii!ii o
[] B SW gravelly SAND {SW). graylsn Drown 12.5Y 5/21. #qO/_'CTZ'/E

loose. 0ry. 10 to 15% fines, fzne to me0zum sano. STEB.CASZAIS.

i 10 pebble to cobble gravel clasts, mo0erate C_to
6 est K. wOO0 Chips. snell fragments. _zll /C_.n(_jT

2Jl CHEMI 4 --/.-_VTOIVITE
a PELLETSEAL

I 3 _ 2-men ID. 50-I
• I• CHEM 3 $p | 40 PVC CA$IIW_

l 3 SAN0 (SP}. 0ark gray (SY 4/I). loose, wet. medium

_] i 3 sanD. small snell iragments, wood. roots, fI!I w_/'_LEI/EI5. 0 feet on
!ii\I 2 ,_ T_ 5M silty SAND (SMI. very dark gray (5Y 3/I}. loose.

;-_L-J. 2 i! I _p \ wet. very fine to fine sanD. snell fragments• _ 7 _/'2B/9!ooerate to low est K "-wATO=ILEI/B.Q .
m 5.92 feet on

3 -SAND {SP]. Dark gray (SY 4/1J. loose, wet. 6/4/91 ...
5 0 meozum sand. small snell fragments
6

_-

PACX
4 0 IZ-16S.aNO _
2

2-inChIO.
I0 2 _ l 0.010 _nctl

- 5LOTTED.50"/4O
pl_ CASING -

! ] ;;_i ML -- silty CLAY (ML). trace of sandI
'_ 4 S_--k'SAND (5P). dark gray (5Y 4/1-], loose, wet.

4 0 _ medium sand small snell fragments
[

4 )illSM Silty SAND (SM), very dark gray (5Y 3/1). loose.

(II
wet, 10 to 20% fines, fine to medium san0.

_. 3 moderate to low est K rap
-TOTAL• DEPTH 14.5 feet BOTTaWO_

BOqINGla. 5
feet

_6-

18il Note: All samoles were screened with a Gezger-
Mueller meter; no radiation was DetecteD.

LLING'_, METHOD/RIG TYPE _UGER/CME 750 DRILLING CONTRACTOR/DRILLER WA_R O_V./M PETE_SON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL _PTH OF BORING _45. FE_T WELL COMPLETION DEPTH _4



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEtOF
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / (415} 975-3400

BORINGIWELL NUMBER M-O25A CLIENT PRC/U5 NAVY

GATE STARTED =./24/91 .COMPLETED 5/24/91 PROJECT/JMM PROJECT NO. NA5 ,IL,_MEDA/2738.0213

REF. ELEVATION 6.78 SURFACE.ELEVATION GEOLOGIST CRAIG FANSHIER

I i • _ _ _ _ GEOLOGIC DESCRIPTION COI4MENTS

I I_< _ =_ _I I _ '= ''

_ I PROTECTIVESTE'B.C,_SING.

CHEM 32 0 gravelly SAND (SP). very clark brown (2.5Y 3/2}, o !o"€---"TL(r..KIN3CAP
31 • loose. Ory. SX fines. B0% fine to mecllum sano. o€ -_'_--GROUT

t 4 i I z.8EVTONITE "
PET.LETSE_

" WArERLEVEZ.@ --

3.83 feeton

I 5/12/91

I
,2- 6

sancl.101 I/2" rounoeO gravel, nign est K _ I ROTTEO. _ ,40

] e 15 feet,same as aoove (cuttzngsI

.J" . "_'TOTALDEPTH 15 feet BORING15 feet

" Note: All samoles were screene_ w_tn a Gesger- •

Mueller meter: no raalation was Oetectecl.

-- ORILLINGMETHOD/RIG TYPE AUG_R/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./N. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW 5TE_M AUGER

TOTAL DEPTH OF BORING 15 FEET HELL COMPLE.TION DEPTH 14.5



JAMES M MONTGOMERY .............

CONSULTING ENGINEERS, INC PAGEIo_
355 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / latSl 975-3400

BORTNG/WELL NUMBER M-025C CLIENT PRC/'U5 NAVY

DATE STARTED __/22/91 COMPLETED 5/23/91 PROJECT/,JMM PROJECT NO. AIAS ALAMEDA/2738.0213

-_EF. ELEVATION 5.26 SURFACE ELEVATION GEOLOGIST RICH HAL KE r

• io J _ !._.!
I ,'_, i : : CPRISTYBOX.

25 SP gravelly SAND {SP). very (larkgraylsn brown, ioI M _ PROIECTIVE(2.5Y 3/2), 0ense, Dry. trace fines, B0% fine
36 to me(llumsan0, 10% gravels I/2 inch alameter to _ IJ_ .:_z_CAS/A6.

11 gravelly SAND {SP). very clarkreOolsn orown.
. wATERL._/B.Q(10YR 2/2) meolum Dense, ._olst,10 to 15%

11 fznes, fzne to me0zum sana, black as0nalt,c ,_ 1°4 3.42 feet on

7 gravel 1/4 to I/2 inch In o_ame_er.._ooerate

s f_t-_a,ea_above._ _Tio4 _L_v_ •
Q IoQ _.5fee_on

4 ///_ SC _'-CIavey S'NO (5C' . Ioo,e. w_, . ,0 _O ,5_, ,ne,. 13 lo I ,_,,

,'/11 flneto mealumsan0.10to 15%gravel,moderate

10 . -: to low est K I I_

B I 10 SP -"-SAM] (SP), black {2.5YR, 2.5/0) , me01um0ense. I O

-- wet. 10 to 15% fines, medium to coarse san0. %0
16 to 20% gravel to I Inch cllameter,nlgn est K
20

21

i,q-4 L --2-men ID SDY
"" i 6 @ 10 feet-aoproxlmately 10% gravel I/4 to I/2

8 lncn rouno to angular "1 l:: ,OPVC'_II_

12 6 ' ',

6 @12.5 feet-blockage In shoe. appears to be ' 3€

-_ asphalt ' _,

14 11 0 -SAND (SP). very (lark gray (SY ]/1}. loose, wet. , _(- 5:1{ fines, fine tO me01umsan0. n_gn est K. trace

P _

_ '4 I',
_ o '4 I',

5 0 , _

6 b _(

,o II'7 0 @ 19 feet-same as above _ _

[ I !

DRILLING METHOD/RIG TYPE ISS-f-5-IIw/ARCH DRILLING CONTRACTOR/DRILLER wATER DEv./'K CHIVRELLK

HOLE DIAMETER 7 _ .r_s BIT TYPE 7"" TRICON_ AIR ROTARY CAS[N G HAMMER

TOTAL DEPTH OF BORING 87 FEET WELL CDMPLETION DEPTH 80.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE2Or
365 LENNONLANE. WALNUTCREEK, CALIFORNIA. 94598 / {4151 975-34O0

BORING/WELL NUMBER M-025C CLIENT Pc/C/U5 NAVY

DATE STARTED 5/22/9! l COMPLETED 5/23/91 PF_OJECT/jMM PROJECT NO. NA5 AL,_MEOA/2738.0213

REF ELEVATION 6.26 SURFACE ELEVATION GEOLOGIST _ICH HALKET

°-- c= _ _ m I GEOLOGIC DESCRIPTION COI_4ENTS

-
6 sP, SAND (SP). very dark gray (SY 3/11. !oose, wet. i: 4
6 0 I 5X fines. (zne to me01um san0. nlgn est K. trace

5 i snell fragments
O

3 SM; -'SlltySAND (SM}.0ark olive gray {SY3/2). _

4 0 i-- loose, wet, 20 to 30I fines, very flne to medium
sand, nlgn est K

8

. _--2-mcn IO. SC.H

3 40 Pvc C451h6

3 0 €
2 I ,€ •

I #:

3

3
]

1

1 CL i CLAY (ELI.alternatlng layers t to 3 inches of
very 0ark gray (5Y 3/2} and olive {5Y 4/3l.

I
very soft. wet, low est K, sample is beDDeD,

] parts along Oeddlng planes

1 :(
(

I I 3

4 0.4 SAND {SPI.0ark gray {5Y 4/I). loose, wet, 5 to _(
I0I fines, very flne to fine sand. nign est K4

m
4

I 6 sllty CLAY (CLI 0ark gray (2.5Y Na/) meolum, , |

stiff, wet, 10 to 15% very fine sand, low to
3 0.4 mo0erate es& K. trace snell fragments _'
4 }q

3 _ 33 feet-same as above. 3-4" sand stringer. 3'

2 very fine to fine sand
<

3
4

to }

39' D'
(

(
:I
(

D
.. (

D

3

i

D
i

2 _ 39 feet-same as above, fossIl_ferous oyster D
bed. moist •

3 __ __ O_

LOG OF SOIL BORINGM-O25C (contlnueO)



JAMES M.MONTGOMERY
CONSULTING _-_,_-_,_r__l_L_l,_r_r_r_,INC. pA__oF5
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 9459B / {415) 975-3400

_+

_RINGIWELL NUMBER M-025C CLIENT P.RC/LFjNAVY

DATE STARTED 5/22/91 COMPLETED 5/23/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0213
,_r_,-. ELEVATION 6.26 SURFACEELEVATION GEOLOGIST RICH HALKET I

' !i:;: I _ GEOLOGICOESCRIPTI0_W COMMENTS

B 0 o¢ €

_l 2 _ Sllty CLAY (CL' Oark gray (2.5Y N4/, meOlum _ _

, , ¢ ¢

Stiff wet I0to 15% very fxnesan0.low to o =• • ¢ €

J2 2 _/ _ moderateestK. tracesnell fragments o =
• € 0 ( -

)RILL o. o(_ J0 PVCCA$II_t0 o o

• °dd 48 - o o -

o o
o

o o

46! ° °

• -- Q G --
o o

a _

o €
I :o o

° o48- 2 @ 48 feet-sameas above.5-I0%oystersnells °a =

3 :oo OG
I 3 :o° o_
i 4 ¢

_0 . I -- 0(: (: --

I 2 _/ @ 50 feet-sameas above _o
€

_10 I 0

€

=3-] I5+ _ SC _
€ €

-- -- clayeySANO (SCI 0arkgray (2.SYR N4/} me(llUm a =• , € ¢

} DFIILL / stlff 0amp 20-251flnes,very flneto flne a =I LO + ,: i / € €=7" sanO. lowto moderateest K. trace oystersnells _ =_ " / € €
€ €

=_d- _ / - € €
I € €

I / . =. / € €

I / @55 feet-same as above, xnterOe00e0 cIlayey sanO = ={
/ anO clay (cutt_ngsl = =

56- // - ° °€ €
• •

, , l €SP SANO(SP}. Oark olive gray (5Y 3/21 loose, wet ° =

5-i0% fines,fxneto very flnesan0, moOerate € €
"' I est K {cuttlngsl o o€ €

..#%a

€

I o o

• _i 1 _ 59 feet-same as above,- nearing sano o =O O I •
1 I€ ,.
• ,O O '_"

LOG OF S01L BORINGM-025C (continueD)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE4 OF
365 LENNON LANE. WALNUT CREEK, CALIFORNIA, 9459B / |415} 975-3400

V
_ORING/WELL NUMBER M-025C CLIENT PRC/US NAVY

_ATE STARTED 51_2191 , COMPLETED 5/23/91 PROJECT/JMM PROJECT NO. N,45 _L,.IMEDAI2738.0213

_EF. ELEVATION 6.25 SURFACE ELEVATION GEOLOGIST RICH HALKET -...

=_ #,
- _ -_

I _ ....

1 SP _ "
oJI ¢

SAND (SPl dark olive gray (5Y 3/2l loose wet _ ='_r_f)RILL .... € c
to 5-10% f_nes, flne to very flne sana moderate _c o. €

62-- 80' _ est K {cuttlngs) o o

• I _vroNirE •

64- - P_LEr SEAL _

"I @ 65 feet-same as above (cuttlngsJ

66.... F&__R_. -
#2/15 5_

.,_..... 2-zncn fO. 50"1
40PVC _5IA6

i

70-i - @ 70 feet-same as above (cu_tlngs} ----
I ---

I '

72- - i74_ -
--_ 2-mcnIO.

0.010 anon
5LOrT_.5CH_0

76- - Pvcc.4s_

@ 77 feet-same as above (cuttlngs)

78- -

-__=

LOG OF SOIL BORINGM-O25C (contlnuea)



JAMES M.MONTGOMERY ..............
CONSULTING ENGINEERS, INC.

IPAGE 5 OF E,
365 LENNON LANE, WALNUT CREEK. CALIFORNIA. 94598 / (415) 975-3400

V
"k iI-_0R-:_G,WELL NUMBER M-025C CLIENT PFIC/US NAVY

OATE STARTED 5/22/9J COMPLETED 5/23/91 PROJECT/jMM PROJECT NO. NAS ALAIWEDA/2738.0213

=EF. E-EVATION 6.26 SURFACE ELEVATION GEOLOGIST RICH HALKET

GEOLOGIC DESCRIPTION CC_H_NTS

CHEM1 12 : SP SAND (SP),Oark ollye gray (SY ]/2J. loose, wet.
12 5-I0% flnes, fzne to very flne san0. mo0erate

\e 'IO ,/i CL st K [cuttzngsl

"-'; -I:LAY (CL).black (5Y 2.5/I). nar0. 0am0. frees.12 ,/v
5 ,// -- low est K

6 r/._

GE0- I0 "" "
TECH " / "11 "/"

,/, R_/-LETSF-AL
:)RILL ,..,
tO ,/,

• _ BT" -/,
i ,/, @ 85 feet-same as above (cuttlngs)
i _'/J

///

TOTAL DEPTH 87 feet 80TTONOF
-//

', BORING87 feet

,,l,,38-_
i

i
I

90-',.' -
4

i

{

I

4
_6 -

984
I

Note: All samoles were screeneO wltrla Gelger-

i Mueller meter; no raazatlon was 0etecte0. .---II.

LOG OF SOIL 8ORINGM-025C (continueO)



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEI OF2
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / (415l 975-3400

V
BOR!NG/WELLNUMBER M-O25E CLIENT PRC/U5 NAVY
0ATE STARTED 5/24/9I COMPLETED5/24/91 PROJECT/JMMPROJECTNO. NA$ ALAMEDA/2738. 0213
.qET. ELEVATION 6.54 SURFACEELEVATION GEOLOGIST CRAIG FANSHIER

:_ I_ _ _ _ _ _, GEOLOGICOESCRIPTION COMMENT,

_ N .....

25 SP gravelly SAND[SPl, very {lark grayish brown. __C/-RZSr,'BOX.
(2.5Y. 3/21. Dense.0ry. trace fznes. 80%fine _ ;_'-IL.-JPROTECTIVE

36 to meolumsan0. 101 gravels l/;2 Inch Diameter to ,_ !,J_ •STEELC,,tSIN_.
13- 32 - 2 inclles,moderateestK. fill J_LOCKIN_ C,:P

"! i t!
I0 gravellySAND (SPI.very_arkreaazsnbrown.

- !! (10YR.2/2_.meOlumoense,mOZSt.!O tO iS!

_I i t! fines, fine to me{l_u, san{l, _lack as_r_alt_{" (_-_G_0UT
4 materlal2 zncnesInalameter.65_ sanD.20%

4 gravelI/4to I/2 InchIn01ameter.moderate < WATERLEI/EI.e
7 _ estK (

6 5 5 feet-same as above, wet <tl_ _ 5-24-915"0feet 011
4 _//_. SC - clayey SAND(SCI, loose, wet, 20 to 25:{ fines. <1 ZW.41_LE1_ ,B

!O SP SANOISPI. black I2.SYR. 2.5101. me{llumoense.
_ wet. !0 to 15% tines, mealumto coarse sane. tO

" { Z6 to 20X gravel {a t _ncn {llameter. nzgn est K --i

2o2!

!0-" I 6 -- @10 feet-a00roxlmately !0%gravel !/4 to !/2
B _ inchrounOto angular.

7

!2-_ 5
6 _ 12.5 !met-blockage _n shoe. appears to be

_ asonaItB k__
0 _AND (SP). very {lark gray (5Y. 3/1). loose, wet.

, F/L/_RPIEX

18- 6 -I---- t-_ncnZo.

l /sLoue& soy_o
0 @tg feet-same as above lPV_" _I_ "_

l I

DRILLING METHOD/RIG TYPE ,_UG_R/CM_750 0BILLING CONTRACTOR/ORILLER wATER O_V./_. PETERSON
_OLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 3I FEET WELL COMPLETION DEPTH 27.5



JAMES M. MONTGOMERY .........

CONSULTING ENGINEERS INC. PAGE26F :
365 LENNQN LANE, WALNUT CREEK. CALIFORNIA. 94590 / (415| 975-3400

BORING/WELL NUMBER N-O25E CLIENT PRC/US NAVY
DATE STARTED 5/24/91 COMPLETED 5/24/91 PROJECT/JMM PROJECT NO. NAG JIL,_MEOA/2738.0213

_E,=. ELEVATION 6.5# 5URF_4CEELEVAT.TON GEOLOGIST CRw=IGFANSHIER

i z J i
_ _ GEOLOGICDESCRIPTION i CO4HENTS

I

6 SP SAN0 (SPI.veryaarkgray (5Y.3111. loose,wet.
6 0 5% fines,flneto mec_umsana. hlgb est K. trace

5 " snell fragments FILLERPACX -
#2-16SAND

3 SH --siltySANO(SM},._arl(olive gray {SY.3/2}.

4 0 -- loose,wet,20 to 30% fines,very fineto meolum
sano. hlgh estK

e

3

3 0

2 O.010 ,.ncYl
SLOTT_. .El./ 4O

3 PVCCASIA6
3
3
t
t CL : CLAY (CLI. alternating layers t to 3 inches of

very oark gray (SY. 3/21 an0 olive (5Y. 4/31. "NOCAP
1 very soft. wet. low est K. samole ts oeO(lea.
3 parts alongbe001ngPlanes.
I

t

I

l _ 30 feet-several 1/4 Inch lenses of meOlumsano

t _ 30.5 feet- several I/4 inch tenses of snell
\fragments BOTTOMOFL BORIA63I feet
-TOTALDEPTH 31 feet

i

I

I

i" _te: All sables werescreeneowltn a Gelger-
Nuellermeter;no rao_at_onwas 0etecteo.

LOG OF SOIL BORINGN-O25E (contlnuecl)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAC-E I OF %
355 LENNONLANE. WALNUI CREEK. CALIFORNIA. 94598 J {415) 975-3400

I_ORING/WELL NUMBER M-026A CLIENT PF/C/US NAVY

DATE STARTED 5/2/91 COMPLETED 5/2/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

DEF. ELEVATION 5.31 SURFACE ELEW T.TON GEOt_OGIST CZMPY FOND

w _ --z _.9.-'_ _ GEOLOGIC DESCRIPTION COMMENTS

I _ _ _ .....

:)RILl .......'>T':'gravellyS,NO(S,,.Darkgray_rown125Y'/_I• l'_lloi_OErr_
to ".'.'." loose.0amo. mealum sanD. 20% gravel, uo to 5cm _ _ ETEE/.CAEIA{;.
3" 11_i:11 In alameter, mooerate est K. concrete, fi11 ( "=F"_LOCKI/MGCAP

2- o _ 5Rout
.'.%°.

,11;= BENTONITE

:'1/ i I_Z/::EU_ET SEALo'.°'" !

CHEM 7 ;:1:;1: l I _2-zncn [D. SOY

9 0 -:-:-: ___ I 'fw_rEILEVB._ 3 --
, --_ feet On .5,/2,_1

, 11 ";: GW san0y GRAVEL (Gw}.olive brown (2.5Y.5/3). loose _--i I.w_IERLEVE]_Q

12 ";: to meazum aense, wet. 40% flne to coarse san0 I --,_ 3.83 feeton

5- 14 ••; _ _ _/13/91

i
3 "'2
6 ,@ o

g SP SAND (SPl.gray to very Dark gray (2.5YN3/) wltn e---FILIER PACK
an0 ollve green tznge, loose, wet. flne to meOlum #2-165NWQ

5 0 sano. ntgnest K. snell fragments :I

7 :L

i O.010 zncn

5 SLOTTED.50t 4O
l PvC C_SING

_0- 12 -- @ 10 feet-sameas adore, olive gray (GY 5/2] .

DE0- 2 trace gravel

TE:_.I3
; 7

I;- _ - = -
g 0

g

8 SANO (SPI, l_g_t olive gray (5Y 5/2}. loose, wet. i
trace s_lt, very f_ne to f_ne san0, n_gn est K ----E/_

14-_/ - TOTAL DEPTH14 feet -- -_-,---80TTOM (IF -

l BORING 14 feet

 °il - -
, jl _ _

I

" Note: All samples were screene0 wltn a Delger-
Mueller meter; no ra0zatlon was 0etecte0.

.
_IiI_rDRILLING METHOD/RIG TYPE _UGER/CM_ 750 DRILLING CONTRACTOR/DRILLER WATER OEV.//4. PETEREON

HOLE DIAMETER 8.0 TNCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 14 FEET WELL COMPLETION DEPTH 14



JAMES M. MONTGOMERY
CONSULTING ,--L,r.TL,r,--_r.I_INOIBII_I_Hb, INC. PAGEOF2
365 LENNON LANE. WALNUT CREEK. CALIFORNIA, 94598 / I415) 975-3400

_GRING/WELL NUMBER _4-26E CLIENT PRC/US NAVY

DATE STARTED 5/2/91 COMPLETED 5/2/91 PROJECT/JNM PROJECT NO. iVAS ALAMEDA/2738.0213
--EF. ELEVATION 6.29 SURFACEELEVATZON GEOLOGIST £IAOY FONG

I10il;= ....I _ -- _ _ _ GEOLOGICDESCRIPTION COMMENTS

_RIL // _C BOX.
to // clayeySAND (SC).0ark gray (10YR4/1).stiff, lol PRO_CTI_

-- _.o• 3" 1.:-2._W ry. lowest K. rootlets STEELCASIA6.
• 1:-:-1 gravelly SAN0 (SW], brown (10YR, 5/3}, loose LOCKIN_CAP

_- :111:: - wet. me0zumsana. 15-20X gravel, fill

0 .'-'-"

5 :::::z I
•:-:.: °] wA_ LEVELQ 4 --

,4 0 :::::: 07 feet on 5/24/91
4 %'.*.

:':':" SAND (Swl.gray (5Y5111 wltnolive greentinge. _ WAIET/LEI_EZ.B .:.:.:• . . loose, wet, very f zne to meo1um sand, trace =J.._8 feet ol7
7 ":I : I :... gravel. 0lack mottling, nlgn est K 5/I3/9I
12 ::::::
t4 ::: _TONITE

:':":" _E2.LET_J_.
24 :::::: @7.5 feet-same as ar_ove, {)lack (2.5Y N2/O].

" I " as0nalt, metalPieCes, wire. ritz[
26 o :::

.:.:.:22 -.-.-.
12 SP SAND (SPI.very (larkgray (2.5Y N3/01. loose, p_l_,

wet.meolumsano. tracesnell fragments,nlgn 42-16
16 0 estK. fill

20

,_ I 13 SAND(SPI. gray (SY 5/tl with green tinge, loose.
wet very fine to fine san0. nigh est K, fill_'- 9

7

12 _ SAND(SP),gray to 0arkgray (5Y5/II wltna
greentinge,me(llumsan(l,tracesnell fragments.

1.4- 2 nigh est K, flit3
5
3
3

16- zo.
4 0 O.0;0 l_n

GEO- 3 SL.OTTI_._ 40
TECH 4 PV_'CASJT_

4

18- e _ tB feet-same as above, nearing san0s
5

3

CHEM 2, I

V=LLING METHOD/RIG TYPE AUGE_R/CM{7_0 DRILLING CONTRACTOR/DRILLER W4TER _V./W. PE_R_ON

HOLE DIAMETER B.O INCUS BIT TYPE HOLLOW _;T_M_R
TOTAL DEPTH OF BORING 2_.5,F_T WELL COMPLETION DEPTH 21.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS ,INC. PAGE20F 2
365 L_'NNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / 14151 975-3400

oui41NG/WELL NUMBER M-26E CLIENT PRC/U5 NAVY

DATE STARTED 5/2/91 ,.COMPLETED 5/2/91 PROJECT/JMM PROJECT NO. AlAS ALAMEDA/2738.0213

_,EF. ELEV,_TION 5.2g SURFACE ELEVATION GEOLOGIST C[IvDY FONG

= _I_ _ c_o_oGIcDESC.IPTIO_ CO,._._S

CHEM2 SP l_4--l----2-mcnIO.------ _ :_ _ o.olo,.c,,/ I CL i--:___5LOTIED. SOl 40
-. 1 CLAY (ELI.very dark gray (2.5YN3/01. very soft, _ I IIPVCCASING

1 weL. gray mottling, trace sana -T_'_S _ q FILI'ERPACK. --

2 - "''/' I ,a-,6 s,_vo
PUSH S '>' _ L E/W0CAP
to 5

?5.5 0 _
- ",,_-',---SLOW_ -

@ 25 feet-same as a0ove _

",,---80TTONOF
""-TOTAL DEPTH 25.5 feet BO_ING_.5

fee t

I

Note: All samoles were screene0 wztn a Gezger-
Mueller meter; no ra0zatlon was detected.

, -_mlllr

LOG OF SOIL 80AINGM-26E (contznueO)



JAMES M.MONTGOMERY ..........
CONSULTING ENGINEERS, INC. PA_ 10F t
365 LENNON LANE, WALNUT CREEK. CALIFOP4NIIA. 94598 / 1415l 975-3400

%

_III_30RING/WELL NUMBER M-O27A CLIENT PRC/US NAVY
DATE STARTED 5/13/91 COMPLETED 5/I3/91 PROJECT/JMMPROJECT NO. NAS ALAMEDA/2738. 0213
g.EF. ELEVATION 7.62 SURFACEELEV,4T!ON GEOLOGIST CIMDY FONG

• c_ _ GEOLOGICDESCRIPTION CO_t4ENTS

_ _ 8 _. •

.... __ _rsrYBox.r • . I'='!Ioi:- 6 i-'::-:SW gravellySAND(SW) _arkreO Drown (SYR3/21 (fry

X "'" meO_umsand.15-20%gravel,tracef_nes,trace _ _ STE£LCZ._I_.
8 o i:i:i:i glass.=ooer,teestK ' --_L_r_ c_

- _ ,:_roMirE
vOID.concreteanO steeloIer. fill

_ -
I _ wAr_LEVB.#

l SP SAND(SP). very Oark gray (SYR3/11. loose, wet. 5.08 fee_ on

X 1 -_flne to meOlum sanO. nlgn est K. fill 5/fr.Y'91 _7) 6 feet-sameas above.Oarkgray (2.5YN4/OI _! g

1_ 7
!--- #2-165_Wff

8_1 '7 0 - SAI_i lSPI. aark gray (2.5Y N4/O;. loose, wet. ' --
flneto meOzumsanD.tracesnell fragments,nlgn --__2-tncn IO;

v ,, es_K -- [ o.o_o,,_,,7 .SLOTTED.5Dt aO

3

X -==1 i 5 ' I

_,, 6 8 1.1.5 feet-same as a0ove _ I

I i- i--_EM_CAP14_ 5- -- TOTALDEPTH14 feet -- -,--BOTTOM(_ -
BORIN{_14 feet

Note: All smokies were screeneOw_tl_ a Getger-
Mueller meter; no raOlatlon was 0etecte0.

........... j

__.,{LLiNG METHOD/RIG TYPE AUG_R/CME.75.0 ORILLING CONTRACTOR/DRILLER wATER OEV./M. P_TER$ON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLI.,OWSTeM AtJG_R
TOTAL DEPTH OF BORING !4 FEET WELL COMPLETIONDEPTH 14



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. _AGEI OF4
365 LENNON LANE. WALNUT CREEK, CALIFORNIA. 94598 / {4151 975-3400

=ORING/WELLNUMBER M-O27B CLIENT PRC/US NAVY
DATE STARTED 4/29/91 COHPLETED 5/03/9I PROJECT/JMH PROJECTNO. NA5 ,ILAMEDA/2738.0213
.-qEF. ELEVATION 7.58 SURFACEELEVATION GEOLOGIST DAN KRAI_fER

I'
i

_i _ _ I GEOLOGICDESCRIPTION COIX#4ENTS
z

• -__

i

)RILL =" " O-RISTY8OZ.
to _ pRotEctivE
5" NOrecovery to 5 feet Io_ _ S/r.B. CAS/M;.

°lo

0

0

_ m _

:_ 11 0 SP SAND(SPl. (lark yellowish Orown (10YR3161.
loose, slzgntly moist, graoes to gray (2.5Y

18 _ NS/). loose, moist, less than 10X fines, nzgn _ WATE_/LEV_ @5 --
6- 5 est K feet On5/',5/91

2 0

CHEM 2 :.:-:-: SW SAND (SWI. very (lark gray (SY 3/11. loose to
.'-'.'. - me(llum(lense.wet. tO to I5X fines,flneto

3- g :::::::: meOlumsano.mooerateto nlgnest K...,.-.
9 .',°.%

.,°%°.

13 -'-'."
.-°%'.

• • o

10- -'-'- - r.G_r
..-,.
• -.-.,

..o**-.;. o .

....
5 O ' """"• -.-.

B 0 :-:.:-:
t0 0 -'-'.',

• "-'-% w-• o .

tB 0 :.:.:.:
-.. o,
• . .

14- .-'-°..-.-... -- SANDISWI. very _ark gray (5Y 3/11. loose to
•:':':" meOtum(lense, wet.graOesDownwardto very fine%° .%.

:.:.:.: sara. Dxece of glass in saml}le, one large I_olt. _2-ancn ILl. SCH•:.:.:" fill
I ".'.'." 40P/CC_ING

16- :::::::: -

iiii::""ff'" CLAY(CU.very,ar_grayISY3/il. soft. ,et.

homogenous-noOe(lO1ng,low estK

18- 6 55
7 12.5

SAND(SP] loose, wet. me(llumgrains, fines I

to 0 aownwar(lto fine sana.nlgn estK
13 0 I

€_ ]5-[I/ARCH DRILLING CONTRACTOR/DRILLER WATEROEV /K. CHIVRE?L¢DRILLING METHOD/RIG TYPE -'- - . .
HOLE OIAMETER 7.25 [NCI-_S BIT TYPE 7"" TR_(_OtV_AT,R ROTARY CAS_rNGHAMMffR

TOTAL 0EPTH OF BORING 7_ F_ET WELL COMPLETION DEPTH 66.5



JAMES M.MONTGOMERY
CONSULTING _-_'_'_'_'_-_'r-_ul_r-_-mo,INC. PAGE2 OF
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / 1415) 975-3400

80RING/WELL NUM8ER M-O27B CLIENT PRC/US NAVY
3ATE STARTEO 4/29/9I CONPLETEO 5/03/91 PROJECT/JMM PROJECT NO. ,VAS_LAMEOA/2738.02J3

;EF. ELEVATION "7.58 SURFACE ELEVATION GEOLOGIST DAN KRAHER

Z _ {'_
-- _ GEOLOGICDESCRIPTION COMMENTS

= _ _ _-= _ d

-- I

°°; i 4 0 5P SANO (SP], lignt olive orown 12.5Y 5/41. loose, o c_

• 3 0 7| 'SM silty SAND {SM).very0ar_(gray (SY31',1.meazum
_ ___stiff,wet.trace !,.nes.very fineto flnesan0,

I i \very,_ar_g_av(sY:3/u °_I - -clayeySILT (MLI.veryOarkgray (5Y311).soft, 0€ GROUT
low est K. tracesnell fragments o€

O€

26- : - °€
r' €

i 0€ --

I o€

28- I ' - o, ',mS'
o(

i o

I o¢30 _ -

!i °'
° l

Ol

ol

:2 I _ o
° I

6 , _ -- 2-inchIO.SCH -Pvc C_$ING

3i B
5 "l] ML -clayey SILT ,MU. veryOar,gray (2.5Y3/).soft.

wet. 15lvery flne to flnesano. _0l snell
5 _ mater _al

!i B _/_/'_/CL -_'IIltyCLAY (CLI'very Oark gray tO bla¢_ t2"SY

_1 21 _/ 3/ to 2/_. soft. wet. trace f_ne sand. trace
3 yster s_ells

4 _ -szlty CLAY (CL]. very oark gray to black {2.5Y
6 _ 3/ to 2/l. meatumsttff, apgroxlmately 20%slit.
7 low est K

LOG OF SOIL BORINGM-O27B (cont_nueO)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. pA_ _IOF_

365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / (4t51 975-3400

_=uRING/WELL NUMBER M-O27B CLIENT P.QC/US NAVY
0ATE STARTED ,#/29/91 COMPLETED 5/03/91 PROJECT/JMM PROJECT NO. NA5 ALAMEOA/273B.0213

:.-.:.E .ELEVATION 7.58 SURFACEELEVATION GEOLOGIST DAN KRAMER

i -- m GEOLOGICDESCRIPTION C0)4_E_5

° :ii
3 0 _ CL s11tyCLAY {CL].iter0eOOedoysternasn layers ,_°cEl

5 _ several Inches thick an0 san0 lenses aoproxl- ro

C

9 mately I inch or less. soft to very soft wet. :
increase to 15% fine san0 at oase to me01umsand = =

€ Q
at 41:5 to 42 feet o = _T

0 SP N'SAN0(SP),(5Y3/11.loose,wet.mediumsan0. o i =€oli °• trace fines, some snell fragments, nlgn est K €
o o C

o € o €
€ €

9 0 -- SAN0 {5PI,mediumdense,wet. trace flnes, o o --' ]me01umsand._Ign est K o o
(

36 L o ,, =-_ 2-Inch I0. 5O'/
( ¢.

50. _JJ CL CLAY(CLI. layer, aoproxlmately ] to 4 Àncnes o= o;€ 40PVCCaSI/W;

SP F-_Lcontalnzngoystersnell fragments o o5 0 ' o
-SAN0 (SP]. dark olive gray (5Y 3/21. medium _°c <

12 dense, wet. trace fines, ntgnest K :o o
14 = oa €

12 _ oQ (
D :D O

(: (
5 0 = o
9 =° o7

_ O '
€ =

D _
_ € _ _

D _

iI _ _ 80VTONIIE0 - SAN0 (SP). Ilgnt olive Orown 12.5Y 5/41, loose 1 PELLET_AL _to mediumdense,wet. mediumsan0.nigh est K

o

II SH silty SAM3(5Mj' gray m°ttlzng' m°zstm°°erateestK . : FILTERPAO(,-12_J,I55,4NO
0 5P SAND(SP). very dark gray (SY 3/21. loose to

Ime0zum0ense. trace fines, mediumsand. trace

__oyster snell fragments5M --"
siltySAND(SM).lightolive brown 12.5Y5141 _

L_ mediumdense, wet. 15% fines, fine to medium
a 0 _ sand. angular to su0rounOed, moderate to nigh "-w=--_2-zncn I0.

GEO- t2 _£est K ____; O.OlOancn

SLOrr_. _ 4o

TECH 15 - silty SANO(SMI. lzgnt olive Orown 12.5Y 5/41. PVCCASIA6 -
13 orangemottlingand gray mottling,mediumdense. ---

wet,mealumsand,moderateto n_gnest K "--3 ..... ____

LOG OF SOIL BORINGM-O27B (continued)



JAMES M. MONTGOMERY ......
CONSULTING ENGINEERS, INC. .pAGE4 OF 4
365 LENNON L£NE. WALNUT CREEK. CALIFORNIA. 94598 / (415I 975-3400

BORING/WELL NUMBER M-O27B CLIENT PRC/US NAVY
CATS STARTED 4/29/9! COMPLETED 5/03/9! PI:IOJECT/JMMPROJECT NO. .'VAEAL.'JMEOA/2738.0213

_EF. ELEVATION 17.58 SURFACE ELEVATION GEOLOGIST OAN KRAMEiR

ItIV_I i I | SM silty 5A14015M),llgntOllVebrown {2.5Y5/41,

6 __ orangeanO gra_mottling,me01umoense,wet, \

1 meolumsan(_,mooerateto.nlgnest K. silt ,040( _.0_ncreases towaro Base of split spoon from 12/16 S_ND

t 60 to 6t feet - i!"
_ 2 _ _ _ ' _ ( S P J V _ r V 0 a r _ g _ a y ( 5 Y 3 / _ ] 1 0 0 ' e wet. _ _ :Ij J , ,

! IO% fines, fine to meolumsano,n_gn estK IO,
._Y_ o o 0.0,0 ,no/1

7 PVCCASING

i 2o

0 from65 to 72 feet-sameas above,neavlngsanos
4 cAP

56 6
{ 51
I

68-{ li¢

-4

PELLETSE_L

70-_

72_ TOTALDEPTH72 feet BOTTOMOF
/ BORING72.0

I feet

7a-4

76=

,81 Note: All sampleswere screene0 wltl_a Geiger-
Muellermeter:no raolatlonwas oetecteo.

LOG OF SOIL 8ORINGM-O27B (contlnueO)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS,INC. PAGE I OF 5
365 LENNON LANE, WALNUT CREEK. CALIFORNIA, 94598 / I4151 975-3400

,,_ING/WELLNUMBER H-027C CLIENT PRC/L/SN,4VY
GATE STAIqTED 5/6/91 . COMPLETED 5/7/91 PROJECT/JMM PROJECT NO. N,45_L,:,MEOA/27380213

PE-. ELEVATION .7 17 SURF,4CE ELEV,4TION GEOLOGIST O_N KR,4MER

" _ _ _ _ _ I GEOLOGICDESCRIPTION COF_ENTS

LOCK[_C_o _
_¢ !0 €

€ 'D(:

D€ ID¢

_€ o€_ W,4TB=tLEVB.#
€ ° €, 4.52fee{on

loose,slightlymolst,gracesto gray 12.5Y € • I18 _ NfiI),loose,moist.'essthan I0% fznes nzgn
I 5 est K " o€ --

I

I :9 2.22.:SW SAND 15W). very 0ark gray 15Y3/11. loose to =
_. " - meolum oense..et. 10 to t5% fines, ftne to oi 9 : ,.

' .'-. mediumsanD.=oaera_eto n_gnest K

i '°'--'.

,122Z:22 o
'o:']'Z"

!0- ,'-:-:.: - =
' : ; 1 ;: Z : I O _lO ] _f I

..... o

,1-1-1-

:::::!i °

! '
: I i!5 _ :" :Z Z Z : _ ;

10 0 -..',

-'-'-% O( :18 0 ]:'ill] o
I ZZZZZZ ] O €• . .

14- :.-:::.-: -- SANO (SW). very Dark gray (SY 3/1l. loose to °€ --
•--'-" me02um0ense. wet graoes 0ownwar0to very fine 0(

. " O
' Z-Z-Z.] sana. piece of glass In saa_te, one large J0olt. o("" 2-Jncn IO.SO.l1"i"_': fill *
•Z'Z-:" = _ 40 _ CASI,_G

"'" _ 0 _Z-Z.]-].
•:.:.:. o io
:'Z-]': o

7 >:._::::"'-_-"CLAY (CLI.very0ar_gray (5Y311;. soft.,wet. = ,o
t >_/ homogenous-no0e001ng. low est K /

_j _ o !o
1 8 l i 6 5S O I _0 --

: SAFe3(SPl loose. ,e_ me(_umgra_n_, fines o€
10 0 5P " ' o€0ownwar0 to fine san0. nlg_ est K
13 0 €

_IIII=#IILLINGMETHOD/RIG TYPE S5-15-!I,/ARCH DRILLING CONTRACTOR/0RILLER WATER OEV./_(. CH[VRELL£
HOLE 01,4METER .7._ iTCHES BIT TYPE. 7" TI_ZCOIV_,4r,R ROTAFtY CASING H,4MMEm

TOTAL DEPTH OF BORING 94 FEET WELL COMPLETION DEPTH 90i-5



JAMES M MONTGOMERY .............

CONSULTING ENGINEERS,INC. PAGE2OF-
365 LENNON LANE. WALNUT CRF:EK, CALIFORNIA. 941598 / (415] 97_-3400

BORING/WELL NUMBER M-027C CLIENT PRC/U5 NAVY

DATE STARTED 5/6/,9] COb_OLETED 5/7/91 PROJECT/JMM PROJECT NO. NA5 ALAMEDA/@738. 0213

._EFI ELEVATION 7. 17 SURFACE "ELEVATION GEOLOGIST DAN KPAMER

z = _1 _ GEOLOGIC DESCgIPTION C0bIMENTS . -

I 4 0 SP SAN0 (SP]. light olive brown (2.5Y 5/4}. loose• ° c

i 13 wet• me01um grains, trace fines, nlgn est K io€
€ a

22-- -- S -- ' O i

! 0 o o

3 o IISM Silty SAND (SMl.very °ark gray (5Y 3/t). me01um o€ o=
.... :. stiff, wet. trace fines, very fine to fine san0. • o

2 0 ow est K, snell fragments I € =
4

C

S_'_/--l-@23 feet-aoDroxlmately 1 Inch clayey SAND (SCI. ;o Io
3 ML _v , a

ery Dark gray (5Y 3/lJ - o_ ioc;

6 \.-clayey SILT (ML)."_ery0ark gray (5Y 3/II. soft• o _:_,----GROUT
10 trace snell fragments, low est K °a

2 25 to 26.5 feet-same as above. 20 to 30% ; --
2 meolum to coarse snell layer, low to _o0erate ]

2 ."_estlmate_ K °_u3 " Lclayey SILl"(MiJ, ($arkolive gray, very soft, • "
50 moist, trace very flne to flne sanD, trace snell o_ '

2 -- fragments o_ - IliiFa

2 o_

! °3 .i @ 29 to 30 feet-same as above, clayey silt wItn o€

2 - snell nasn o -

o
,

2 @ 30 to 30.5 feet-same as above, clayey slit o
0

with snell hash layer, medium to coarse snell o
3 fragments. 5 to I0% free sano wltn snell layers °
3 °o

32 2 - °o -
O

2 Q

3 oa
(]

]4- 4 o0
)RILl o

a

I tO Silty CLAY (CL). very'clark gray to Olack (2.5Y
60• _ CL 3/ to 2/). stiff, wet. 10% flne sand o© • --2-Jncn ID• SEll

©
t . 40/_ C._LSIA(_
'

_6- I ML i- clayey SILT (ML| very clarkgray (2.5Y 311 soft. o

l wet. 151Kvery flne to fine sanD. 201{ oyster _©

CL :._snells o €

Silty CLAY ELI, very clarkgray to 01ack {2.SV _o I

_8- "__o3/ tO 2/). soft. wet. trace flne san(l trace o

, (]

yster shells oc

silty CLAY (CLI. very 0ark gray to black {2.5Y o ©

3/ to 2/) meOlumstsff approximately 20X slit.• , •

low est K. very Soft from rig Oenavior o i

LOG OF SOIL BORINGM-O27C (contlnued}



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. P,GE_F
365 LENNON LANE• WALNUT CREEK• CALIFORNIA. 94598 / M151 '975-3400

,.,,JRING/WELL NUMBER .M-027C CLIENT PRC/U5 NAVY

OATE STARTED 5/5/9] COMPLETED 5/7/g! PROJECT/JMM PROJECT NO. NAS ,4LAMEOA/2738.32Z3
=E_'. ELEVATION 7. ]7 SURFACE ELEVAT[ON GEOLOGIST DAN KRAMER

zlc_ -'_ o_ _ GEOLOGICOESCRIPTION C0_I_ENTS

1 °){_Ikq CL Silty CLAY (CL). iteroeoOeooyster nasn layers oa Ito I several lncnes thick ano sano lenses aoproxl- o o"
60• mately I zncn or less, soft to very soft. wet o o• Q €

increase to 15% Pine sano at oase to me01um san0 o o
I at 41.5 to 42 feet o° o

% o _4 I 5P AND liP) (5Y 3111 loose wet. meazum sano. o o• " ' C Q

, trace fines, some snell fragments,nlgn est K o€ Do I
"I o o

I a aa o

4d W ! SAND (SP}. medium cense, wet. trace fines, meOlum o a

I I i san0. suoangular to su0rounoeo/rounoe0 °_a oa
• I _QD-

6_ (_// CL CLAY (EU very soft clay layer aooroxlmately 3 o o

• • i= ,_

4 SP -- to 4 inches contaln_ng oyster snell fragments o o
0 0

AN0 (SPI. 0ark olive gray (5Y 3/2). meolum € a: o o
. _ Dense. wet. trace fines,nlgn est K
I I oe oc

i ° °
I o o

I ° °
o o

_ I € o

l

I ! o°i °II °a
_ ' i0 0_02 ! - _ _ _
I i 1 ,° °
! ( ; a o

i i I i oI€ €

_,S__ i ; i SAN0 (SPI. l_gnt olive orown (2.5Y 5/4i. loose :€ I €
) to me01um Dense. wec. meolum sano. nxgnest K _ I°€ (:

i _ io

54" • - € :c

II sM silty sANO (Sx)' gray'OttlIng' m°zst"mOOerateestK '"€ € -

1 :€ "_'--2-'ncnIO'Sr'H
SP SANO (SPI. very 0ar_ gray (5Y 3/21. loose to € €

meOlum Oense trace fines, meOliulnsano. trace _ ,o€ 40 P/C r..4SING
j I . i i. oyster sI_ellfragmen(s €

Ilty SAFO (SMI. llgnt olive brown (2 5Y 5/4l. _ Lo

(: €meOlum (lense.wet. iS% fines, fine to medium I FO { _0(
J \ sana. angular to suorounaeo,moaerateto nigh iOc oc

! i --Lest K ,o :o58- silty SANO (SM) light olive brown (2.5Y 5/4} Ioc !oc
• . € €

orange mottling ana gray mottling, meolum Dense. io ;O

wet. me01um sanD. moOerate to nlgn est K oc oc

!o

I Jo !O c

LOG OF SOIL 8OI_INGM-027C (continued)



JAMES M.MONTGOMERY -
CONSULTING _-*'_*'_-_-__P_ll__,INC. p_ , oF
365 LENNONLANE. WALNUTCREEK. CALIFORNIA. 94598 / (415l 975-3400

BORING/WELL NUMBER M-027C CLIENT PRC/US NAVY

DATE STARTED 5/5/91 COF_LETED 5/7/91 PROJECT/JMM PROJECT NO. AIAS _LAMEDAi2738. 0213

REF. ELEVATION 7 17 S{.IIqFACE ELEVATION GEOLOGISr DAN I_',qAtVER

6 _ SAND (SP}, ollve gray 15Y 3/21. meOzum 0ense. :1
50 SP wet. 10 to 15% fines, very fine to fzne sanD. a _=

21 IIB.6 nlgn62feeteSt(25xK"siltflnesllncreases slightly from 61 to _>ia
, O

II 115.3 silty SAND (SM}. olive 15Y 5141. _olum oense, Q -
50 wet. fine to meOlum sanO. hlgn est K ,

7 I2.2 >€ _t

SP SAND (SP). oark olzve gray {SY 3/2). meozum
aense, wet. 5 tO 10% fines, fine to meolum san0. €

€
13 0 nigh est K. flowing sanas _ o

€ €
IIL _ •

a6- " ' °,
€ "g"O

_ •
€ (

I ° °€ l

l (

_,8 i , . .-_ 2-,nonIO.SOY€ : ,sO_ _SIN5 I IF
• I € €

@69 feet-same as aoove (cuttlngsJ _€ °€
o

€ € -.

70 o o
_ o

€ €
_ o

€ l
_ o

4 '-- -- € €
if-' _ O --

l l

I ' °N _-z
SANO (SP}. olive gray 15Y 3121. wet P',_,

74- __zJ.£r _'_L

_ N

76-

• _ FILfenPAO¢.
#2_/_6SANO

78-_

! ,
LOG OF SOIL BORINGM-027C _,cont_nuea)



JAMES M.MONTGOMERY
CONSULTING. ENGINEERS, INC. PAGE5 OF
36,_ LENNON LANE. WALNUT CREEK. CALIFORNIA, 94598 / (415l 975-3400

_ORING/WELL NUMBER H-027C CLIENT PRC/US NAVY

0ATE STARTED 5/5/9I COMPLETED 5/7/9] PF_OJECT/,JMM PROJECT NO. AlAS ALAMEDA/2738.02!3

.qEF. ELEVATION 7. I7 SURFACE ELEVATZON GEOLOGIST DAN KAAMER

,ij ll_' GEOLOGIC OESCRIPTION COMMENTS

' 5P SANO (SP]. clarko]zve gray 15Y 3/21, meozum i
oense, wet. 5 to t0% fznes, fzne to meozum sano.
nzgn est K. fl0wzng san0s

82-

£-zncniD.
0.0/0 men

84/.-t SLOTTED.SCH40. pv_ P-._._i/_ -

t
]' .C_ CL @ B5 to 87 feet-CLAY {ELl ano SAN0 (SP). zn

8611 "_,'A sP cuttIng5

/A
IA

• A

i_ 3 SP SANO (Sgl. oark olzve gray (5Y 3/2]. meozum P40("

oense, wet. 15 "-0 20% f znes. very f zne to f zne 12/]5 SJ,_O
2 sano. mooerate to nzgn est K

J 2 1

22ei
> 6 I
"-'--" 5 { /// CL CLAY (CL). 0ark grey (SY 4/t]. very stzff to

_)I 6 'I _/X,, nat0. mozst, clay. szlt. trace organzc materzal EAOCAP

Gb_ CHEMI 7 ' 0 _/'/_,/'/
It

5 , @92 feet-same as aOove, organzc materza[

5 zncreases from 92 tO" g4 feet
5
6

TOTAL 0EPTH 94 feet BOTTOMOF
BORING94 feet

I

96-

gB-

• Note: All samoles were screeneo wztn a Getger-
Mueller Meter: no radzatzon was detected.

LOG OF SOIL BORINGM-027C (contlnueo)



JAMES M. MONTGOMERY ..............
CONSULTING ENGINEERS, INC. PAGEtOF 2
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / {415l 975-3400

'_jIIjp_ORING/WELLNUMBER M-O27E cLIENT PRC/US NAVY
DATE STARTED 5/10/9I COHPLETED 5/13/91 PROJECT/JMMPROJECTNO. NAB AL_MEDA/2738.0213
_EF. ELEVATION 7.44 51.,IRF,4CEELEVATION GEOLOGIST CINDY FONG

i

6 "-'-'-'SW gravellySAND (SWI.aartre0 brown(5YR3/21.0ry CII_IIBWBOX.

i :';':1 meOzumsanD, 15-20%gravel,tracefznes,trace PROECT[VE
8 0 -.I:[.Z_ glass, moderateest K 5/'EELC_L_/NG.

2 20 .-.-... LOCKII_CAP
I
! V01D.concreteand steell)ler,fzll

"2,
i

6-_ ! zne to meozumsana. nzgn est K 5.46 feet on5/15/91
-@ 6 feet-same as above. Dark [2.5Y N4/0I

7 5.5 feet on
7 5/10,/91

i 7 0 SAND(SP]. 0ark gray (2.5Y N4/01. loose, wet.

14 fineto meazum san(1,tracesnellfragments,nzgn '_est K P_E1.LET
; 7

I It 0
,,
..

a

3
, _ /O. SO/

CHEM 6 @ 11.5feet-sameas above ,_0P'/CC_SIA6
3

6

8

5

6 B 14 feet-same as above
J

• /'ERPAQ(
t #E-f6
I

m

1

CHEM3

_4.7 SAND(5P}, (lark gray [2.5Y N4/O]. loose, wet.
fzne to meCzumsan(l, trace oyster snell

fragments,nzgn est K /D. --
0.010_nc_

• . 5L0rT_. 5Z_ 40.
' PVC#JSI_

_.ILLI,_3 METHOD/RIG TYPE AUr_..ER/C,wE_750 DRILLING CONTRACTOR/DRILLER W4TER OEV./M. PETEREON
MOLE DIAMETER 80 INCH_$ BIT TYPE HOLLOW 5TEN AUGER
TOTAL CEPTH OF BORING 29,5 FEET WELL COMPLETIONDEPTH 22:5



,.lAMES M.MONTGOMERY
CONSULTING ENGINEERS,ZNC. pAc_20F2
365 LENNONLANE, WALNUTCREEK. CALIFORNIA 9459B / (4151 975-3400

S0_ING/WELL NUMBER M-O27E CLIENT P/:/C/US NAVY
CiTE STARTED 5/I0/91 COMPLETED 5/13/91 PROJECT/JMM P_OJECT NO NA5 ALAMEOA/2738 0213

AEF. ELEVATION 7.44 SURFACE ELEVATION GEOLOGIST CINDY FONG

• OEO-I[ SPi l_=__l._-,,,c,,zo.TECHI SAN0 (SPI 0ark gray (25Y N4/0]. ]oose, wet
I IU

fine to me01um sanO. trace oyster snell 0010 inch
fragments, nlgn est K 5LOTTED. SOl 40

_-_ Pvc CJEZ/_G
_"- _ ENOCAP

--Z FD_rERP_X

ML; clayey SILT {HL]. oark gray (2.5Y N4/01 soft, _' _5S #2_J'.fEE,4NO
moist, low est K S

24-

3- _

tOtAL 0EP[H 29.5 feet " = BOTTOMOF
30- soR[,__J.5

feet

34-

36-

3B-

Note: AI! samoles were screeneo wStn a Ge%ger-

Mueller meter; no raOsat_on was 0etecte0

I ill. _

LOG OF SOIL 80RINGM-O27E (cont_nueO)



,JAMES M. MONTGOMERY III

CONSULTING
I " "-- _ " I_ _ _ _I-NUINI-I-Hb,INC. PAGEIOFI

365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / (415l 975-3400

_RI_QINGIWELL NUMBER M-O28A CLIENT PRC/U5 NAVY
DATE STIATED 4/30/91 COMPLETED 4/30/91 PROJECT/JMM PROJECT NO. N.4SALAMEDA/2738.0213

_E=. ELEVATION "3.55 5UFtF.4CEELEVATION GEOLOGIST CI/qOY FONG

: I= =  ooGIcoEsc.IprIo.

SAND {SP].olive (5Y5/31. loose to mediumdense. I_OTECTIVE
2. " flneto meazumsana.20% gravelup to 1.5"in STEELCASING,

diameter,nlgn estK. rootlets LOCKINGCAP
" L 5ROUT

_/_"_ BOVTONITE

@ 3 feet-sameas above,verydark 0Town PELLETSEAL
[IOYB212).wnzte and blue precipltate,iron --_2-1ncn ID,5CI-I

40 PVC_$ING _
_ stainmg, rootlets ._ J

•_F!L TERPtCX

.:" - 2--- W,=_ LEVEZ.e --
•"' _ 6.19feet on

• "'" i _5/',0/9Z

• " _ I I 1 "" sandyGRAVEL (GWI,"Darkgray brown t2.5Y412). IWAT_qLEV_ @ 7".'," loose to dense, wet. fine gravel to 112 lncn.

8-- i I 21 .'_..." -- hzgnfragmentseStK..fass°rte°:ll metal and concrete feet on 4/30/9I --

::::::: gravelly SAND (SWl.0lack (2.5Y N2/0I. loose. _2-zncn lO.
:-:.:., =el. 70% fIne to me(lzumsand. 25% fine to coarse 0.010 xncn

-..,%-

0 -. :_ gravel, assorted woooanO metal pieces fill SLOTI_.._H40" 711GEo-i2, sP " p_c_sz_ -

!If 22 SAND(SPI. black 12.5Y N21I. medium Dense. wet.

!_;JIi - mediumsand.nignest K -

l]i ,,o28
7(J' J 18 _ 13 feet-sameas above,very darx gray {2.5Y

_ layerat 13.25 feet

Io _E/_ CAP
B 15 feet-same as above

• - "---BOTTOMOr"
""TOTAL DEPTH15.5 feet BORINGI5.5

feet

18

Note: All samoles were screenea wz_n a 6eiger-

J Huellermeter:no raozattonwas oetecteO. I "
I J

_m__L.ING HETHOO/RIG TYPE ,_UG_'R/'C_ 750 ORILLING CONTR_CTOR/ORILLER W_T_R _V./_. P_TER50N
HOLE DIAMETER 8.0 INCI"_5 BIT TYPE .HOLLOW5T_M AUG_R
TOTAL DEPTH OF BORING _.5 FEET WELL COMPLE,TION DEPTH [4.5



20

PROJECT _,/_"S A ]a I'YI_,'_ _, _ _ SAMPLING METHOD _pli'_S poo_

'_F w,,terLevel LOCATION Si"_---,I... GROUND ELEVATIf_N ]2,_./ F_ P
-- JOBNUMBER 0.1-'-(_ _ _ TOCELEVATION / _'_--_ F"4_'e--_"

_ Sl:)litSpoon LOGGEDBY .-,._'_-..V//_/_'I _ BORING DIAMETER I_..o_-_J_es.

OATEORILLED /0-[_-'_'_ "_b I0-_.-_'_" TOTAL DEPTH OF HOLE R2,_ _ _.S

__. SampleCollecte(:l DRILLER T(_q1.'_o_l_, _c_j_ _F---rl,C..,WATERLEVEL /_J.eY"AX),,,;I_,le.DRILLMETHOD H"Olt01A/-_'_i'P-'¢)1_ A_ WELL INSTALLED? (Y/N)



I

II| 11

PROJECT SAMPLINGMETHOD

!_ LOCATION GROUNDELEVATIftNw.=,ter Level

"-- JOBNUMBER 0J J- TOCELEVATION

SplitSpoon LOGGEDBY. BORINGDIAMETER
DATEDRILLED TOTALDEPTHOFHOLE

WATERLEVEL.S_mDle Collected DRILLER
DRILL METHOD WELLINSTALLED?(Y./N)



PRC ENVIRONMENTAL MANAGEMENT, INC. LOG OF BORING/_
Page3 of ._

_"_ =.
Z 0 IT" 0

o ..J m =- • m _ _ = MATERIALSDESCRIPTION

PROJECT SAMPLINGMETHOD

Ir LOCATION GROUNDELEVATIftNW.=,ter Level

"-" JOBNUMBER OJJ- TOCELEVATION

[_] SplitSpoon LOGGEDBY. BORINGDIAMETER
DATEDRILLED TOTALDEPTHOF HOLE

_-_ 3stapleC0Uectea DRILLER MATERLEVEL
DRILLMETHOD NELLINSTALLED?W/N)



ENVIRONMENTAL MANAGEMENT. INC. I"OG OF BORING M#2_f:,-,_

_ " o= _ _(n _ - _ _ _ _ MATERIALSDESCRIPTION

"....... I_ Sl=' '............

........

PROJECT SAMPLING METHOD

LOCATION GROUNDELEVATII3Nw_ter Level

-- JOBNUMBER ,3JJ- TOCELEVATION

Split Sooon LOGGEDBY. BORINGDIAMETER "_r
DATE DRILLED TOTAL DEPTH OF HOLE /_-_ SampleCollected DRILLER WATER LEVEL
DRILLMETHOD WELL INSTALLED? (YIN)



F_" ENVIRONMENTAL MANAGEMENT, INC. LOG OF BORING_-_-_
PageS o f._

>.
s =>

_ _ z '0 o ,,- o

_ < "d. "" "x _ u}
o _ u} a. " _ m m _ MATERIALSDESCRIPTION -

r ........ Sp ..........

........
.......... _,-_"-9_,_9,-ay(5_Y_A__s}I/',-:

/

i

PROJECT SAMPLINGMETHOD

LOCATION GROUNDELEVATII3NW,:,terLevel

-- JOBNUMBER O-_J- TOCELEVATION

_ Split Spoon LOGGEDBY. BORINGDIAMETER
DATE DRILLED TOTAL DEPTHOF HOLE

Sample Collected DRILLER WATERLEVEL

DRILL METHOD WELL•INSTALLED? (Y/N)



I#_LL

_, MONITORING WELL SHEET

PROJECT _A _ _gnl___ _T_ LOCATlON/{13pl_d_2(_alll_)rl_i _} DRILILER_)I_o 1)rill_'/L_._eFVl_. ""

PROJECT NO_ _" _" _ ,_ _ BORING /_ {_ _- _--_" DRILLING "J '"

''' DEVELOPMENT

FIELD GEOLOGIST M _1 METHOD_UF_£/Ea[//P_FIl,_

• (_Ce._'f.NL LM/)

....... ELEVATION OF GROUND SURFAC .E_/ 12, _-_1GROUNDELEVATION ,{,
ELEVATION OF TOP OF WELL CASING': ] _-, 2.-'7

RISERPIPEm.: _ ,-_.C_e5

TYPE OF RISEFI PIPE: _,O0_NI_ '_'_ PV_..,"

BOREHOLEO,AM R:

TYPEOFBACKFILI.:Ne_- _.P.._._JcGro.'f

I TYPE OF SEAL: g PJY}1Lbn i-/"__d

_7 I_i DEPTH TOP OF SAND PAC__##.6_ _ S) ?_',0.-- DEPTH TOP OF SCREE_ _ O, 0

_-;o_:_ TYPE OF SCREEN:

SLOT SIZE x_-EN6Tt4-. _. e I _ _,_.

I.D. OF SCREEN _ ,_}_b_¢_

,
DEPTH BOTTOM OF SCREEN

-- I!:_ DEPTH BOTTOM OF SAND PACKT q0,0TYPE OF BA_KFILL BELOW OBSERVATION

[! WELL: ._XI_ V#_ r_ _/l_l _1 . " _ -_
_-...::_ ....... ! DEPTH OF HOL :F-I___/_'_TFe_e b_£_ ... '



i J

ENVIRONMENTAL MANAGEMENT, INC. LOG OF BORING _-E.
Page ) of_..

i

g ig I_ a o I_
,-, _ m o. " • m _ (_,MATERIALSDESCRIPTION -....

"......... -_/^ -_ "D_v_"B_._.__,,_ I_-s,l_ s,_ ,,.;_,,.

40

PROJECT_/A-_ A/a>y_.d._r/A... SAMPLINGMETHODSpJ;t' ._l=_o_-

water Level LOCATION_;_--/ GROUNDELEVATII'IN , ),_" I_ _F
-- JOBNUMBER , 0a'_'¢2-_# TOCELEVATION !1,_ F.e.e.,_"

_ Split Spoon LOGGEDBY. _'V_W_ BORINGDIAMETER _,0 i_t.,J_
DATEDRILLED I_'_"_-R_I" TOTALDEPTHOFHOLE 2J _--_t: _._

_-7 SampleCollected DRILLER W®_w_r_{Dr_li,_ do. WATERLEVEL 5_.BF_et b_ls
DRILLMETHOD)Mla,w - ,_-t_,,_.Au_,.- WELLINSTALLED?(Y/N) Y



jl_ ENVIRONMENTALHANAGENEN7,INC. LOGOF BORING_f_-,_I

Oage2--°f_.- i

,5 _ ....

.20I

PROJECT SAHPLING HETHOD

'_ LOCATION GROUNDELEVATInN
water Level

-- JOBNUHBER 04,=- TOC ELEVATION

Split Spoon LOGGEDBY. BORINGDIAHETER
DATE DRILLED TOTAL DEPTH OF HOLE

_-_ Sample Collected DRILLER WATERLEVEL

DRILL HETHOD WELLINSTALLED? (Y/N}



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. p.GE)OF__
355 LENNONLANE. WALNUTCREEK. CALIFORNIA. 94598 / I415l 975-3400

BOFIINGIWELL NUMBER M-O28E CLIENT PRC/US ,_IAVY

DATE 5TARTE0 5/I/91 COMPLETED 5/I/91 PROJECT/JMM PROJECT NO. ,v_ISALAMEDA/2738.0@1]

qEF. ELEVATION 8.23 SURFACE ELEVATION GEOLOGIST CZNOY FONG

! _z = o _ GEOLOGIC DESCRIPTION COF_MENTS

.
I = °

to SAND {SPI.llgnt ollve brown 12.5Y 5/31. loose. _ _ PROTECTIVE3" molst, med'.umsand. 20% gravel, rootlets.mooera,et0oigoest, :H

Stlff. moist. 'ron mottllng o: o7 GROUT

CHEM I0 I 0 SP o o

|0 ! SAND (5Pl, red brown and black (2.SYR a/4 and 2-Jncn I'D. 50f
-- 2.5/1l. mOiSt. 20% gravel, rootlets. 4-1ncn o_ o_ ,tOPVCC_SIA6 _

16 I layer blue/wnlteprecIl_itatebeglnnlng e 3.0" 9 9

I0 I " °itl °o_t

o o

i 12
_ 3 @5.5 feet-same as above, assorted refuse, o o

including film negatzves, metal cnunKs {uo .to 3" WATO=_LEHS_Q6 --

5 long). yellow 0rec101tate. fill °4 _ .leerOn 5/I/91

ji lO
2 0 I

qlm 22 sandy GRAVEL {Gwl. black (5Y. 2.i5/lj. wet. a0% "_ _'_i_F_VTONI_
coarse sand. assorted refuse _nclud_ng. coooer _ _ .-°£LLE'-JL

_9 w_re. meta! {_leces.film negatives, notlceaole

IH
12 oily sneen, m0oerate est K

_0- 2z
_5

12 1.3 SP ____!4 SAND {SP). dark gray {2.5YN3.5/O) wltn a green/I FILTERPAO_

• 14 olive t_nge, loose to medium Dense. wet. meOzum I2-16,K_IA{_
,_ san0, snell fragments, nigh est K

] 12
I IB

J 0.21
_4i B @ 14 feet-same as above, flowing sands

7

_EO" 8 i

6 rECH I0

!_ @ 15 feet-same as above, color grading tO gray

7 (5Y 5/11. 20I snell fragments

18 9
10

"-- _ lg feet-same as above, snell fragments
Increasing in diameter u_ to 2 cm

_RILLING METHOO/RIG TYPE _UGER/CA_ 750 DRILLING CONTRACTOR/DRILLER w_TER OEV./M. I_TERSON

HOLE OIAMETER 8.0 INCHES BIT TYI:_Z _HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 2g.5 FEET WELL COMPLETION DE_TH _1.5



JAMES M. MONTGOMERY .........

CONSULTING ENGINEERS, INC. PAGE2 OF 2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA. 94598 / (alSI 975-3400

BORiNG/WELL NUMBER M-O28E CLIENT PRC/US N.4VY

DATE STARTED 5/I/91 COMPLETED 5/I/91 PROJECT/JMM PROJECT NO. N.aSAL_MEOA/2738. 0213

=EF. ELEVATION 8.23 SURFACEELEV_TTON GEOLOGIST CINDY FONG

i z _5 _ _ GEOLOGICDESCRIPTION COMMENTS

2 SP SAND (SP].gray (5Y5/tl,with a greentlnge.
loose,wet. mediumsand, 15 to 20X medlum 0.01o

5 "_snell fragments,nlgnest K slze l_i---.---._$LOl'TED,5CH40

ln¢ll

3 JI / pvcc_,'.,_
2 I _.5 footclayeySANDsnterbeo,gray (5Y5/1). "------EtwOC_P _

-- loose,wet. flneto mediumsanO,,flneclay _ -/-FILTERPAO(1 lamentations,snellfragments
2 7_//////_ #2-!6 5_MO

CLAY {CLJ.darkgray (7.5YRa/0l, soft,moist./ -- t5% silt/finesana. tracesnell fragments,f_ne

laminations,lowest K2 S,×

// // @27 feet-same as above

/¢ -

f// CLAY (CLI. 6-1ncll layer of Clay wltn
fragments I _ _ BOTTOM/ -_aoBrox_mateIy50%snell

L__0TAL 0EPTH 2g.5 feet 80RIN5_.5 _
feet

Note: All saaw}leswere screenea wltn a 6elger-
Muellermeter;no radiationwas _etected.

LOG OF SOIL BORINGM-O28E (continued)



WBLL

MONITORING WELL SHEET

PROJECT/V,_/7/_'ed__ LOCAT,ON_l_rn_dhr_l,'_r,_j_ OR,LLER_4_t'_ _rill_.
PR_CTNO..,,__44 _ BOR,NGIVP_ -- _:_ OR,LUNG "
E-L"EE_ION_,_- -f ,.. DATE II-__3-_4 METHOD"_d]0VUf S/{_h/_/4.JeF"

DEVELOPMENT 4 , ,

FIELDGEOLOG,STWF'_J METHOD_._r_./Ba;//P_n_p

/
GROUND ELEVATION OF GROUND SURFACE "/'/ /2.,I8

ELEVATION , f i /'_O,TOP

,i--
.RISER PiPE I.D.: ._- i Y'l_-,hP---S

// TYPE OF RISER PIPE: _._.d _ I_- '_'_ _P_/_,,"

_// i -_'_ -- BOREHOLEDIAMETER: _ I"-Y]{-'_1£(_
-- TYPE OF BACKFILL: N_. _ _/')9_Fl'_ _'robL_! "

_/" _ -- DEPTHOF SEAL./W_. (_ef_ _ <_ ] 0

-- DEPTH TOP OF SAND PACK_.__(IZe._.[.__gh 9.O
-- DEPTH TOP OF SCREENF._I _ II, 0

_PE-OFSC.EEN:_hd_l¢ _ PW
SLOT SIZE _-L-E-NG-T-I-__2_,_ / _ ('

I.D. OF SCREEN _ 1"71(.,_q_3

i TYPE OF SAND PACK: _. 2- / 12_ _ I)_I_ _.'I"_._ S_}'l_

-- DEPTH BOTTOM OF SCREE__ 'f_-'f __K) _0_[, 0

DEPTH BOTTOM OF SAND PACK!J" _2_i,
TYPE OF BACKFILL BELOW OBSERVATION

WELL: '_r'H" ,/_l _'f_.-_blp, .

!! DEPTH OF HOL_'_-_ _ _] S_ _2.1,0





I
/

i



MONITORING WELL SHEET

PROJECT_/_"7/"'/"-C7_-02_LOCAT,ON-_/7_/ DR,U_R
PROJECTNO. _ 7_'_./$t_5 BORING ,,4l_),,_, -_" .._ DRILLING

METHOD. € _'.-_

ELEVATION DATE _ //--_ "_--'_,/ DEVELOPMENT

ELEVATIONOF GROUNDSURFACE:

GROUND IIELEVATION
i

I.D.OF SURFACECASING: (_/"/"_

• TYPEOF SURFACECASING:

RISERPIPE I.D.: _ /t
TYPE OF RISER PIPE: _',_'_/ Lf'_::_ _PJ/_'

BOREHOLEDIAMETER: ,._ /r

TYPEOF BACKFILL: f '_ _" E' Y_'/'_'e_'_'_1"_ -'/

ELEVATIONI DEPTHOFSEAL: "7

TYPEOF SEAL: _ 8_/_(_'/"/"_- ""_:_:,'.._

DEPTHTOP OF SAND PACK: ':_ "" "_="_
H _ ELEVATION/DEPTH TOP OF SCREEN: //"

i--_1 FIRSTENCOUNTEREDSATURATEDZONE _' "

TYPE OF SCREEN: •_'_/"_' "_0 FVC--.

SLOTSIZE x LENGTH _'_, 0/ /E_ €"_¢o,PT' _'_ 7"
I.D. OF SCREEN _ '*/

TYPE_OFSAND PACK: _,///_ ,'_<')_ ?_ r_ y"

_:..q ELEVATION/ DEPTHBoTr'OMOF SCREEN: ,_ /

ELEVATIONI DEPTHBOTTOMOF SAND PACK: _ ) _
TYPE OF BACKFILLBELOWOBSERVATION

WE,,. ._,-_/'/'4

°°_ _ _



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE!OF I
365 LENNONLANE. wALNUT CREEK. CALIFORNIA. 94598 / {415I 975-3400

BORING/WELL NUMBER M-O29A CLIENT P_qC/'USNAVY

DATE STARTED 4/29/gi COMPLETED 4/29/9! PROJECT/JMM PROJECT NO. AIAS 4LA_OA/2738.02?.3

_EF. ELEVATION "769 5UI_F,_CEELEVAT[ON GEOLOGIST CINOY FONG

I0II= _ - _ -__ €,-1- _

_,_ --J

].].Z-_SW BOx.IBILL ...
to •"" GW gravelly SAND (SWI.Drown (10YR 5/3l. very loose Pr_IECTI"/E

- 2.5" , to loose, medlum sanD. nlgn est K STE_7S,:5ING.
,. j LOCKI,_6C_P

sandy GRAVEL _GwI.very dark gray (10YR3/I). L_T
,-- very loose to loose, nigh est K

0 "
i •

18 • " •,.. _'_.LE7-_-'AL
"; 14 ... @ 3 feet-same as adore, assorted refuse ,ncluOIng
I ,. • glass, metal, asona!t, concrete, f_!l _ncnZD. SCH

3 2414 ,..'''.,"''. ,-- 40 PVC "S.JSIA6IB

• ° • 1

50 . • •
,. • _ wM'_q LEV_. #

12 " " " 5.58 feet. on
6- ,o "": I _v_/91i•o

[] 14 22 '.'.'. sandy GRAVEL (Gwl. 01aCk (5Y 2.5/2}. wet. medium 5.._ Seer on
, . sand. metal oleces, wire. wOOd. nlgn est K. ,t/3Oig!

36 "- strong 0etroleum o00r. olack oil dr00s, fillj " .

3B 1 .•.iF_ 2_ '"•
4 • e •

5 ''' IO.
I • ° • 0.01.0 lncn

il ,...
I

lO 5 '.;; @ 10 feet-same as adore PVC C_ZA6 -

s ,...-.

g " SP SAND (SP]. ,ery 0ark gray {2.5Y 3/0I. loose, wet.
me01um sano. su0roun0e0, metal pieces u0 to 0.75" ,H-----F[LERP_K.

J TOTAL DEPTH 15 feet BotToMo_"
BORI_ 15 feet

Note; All samoles were screene(_._tn a Ge_ger-

l Mueller Meter; no ra01at_on was oetecteo, i

_3RILLIF_ METHOD/RIG TYPE AUGER/CHE 750 DRILLING CONTRACTOR/DRILLER WATER D_V.!M.PETEmC_ON

•_OLE OIAMETER B.O INCHES BIT TYPE HO_,i_OwSTeM AUGER

TOTAL E_PTH OF BORING 15 FE_T WELL COMPLETION DEPTH !4.5.



,JAMES M. MONTGOMERY .............
CONSULTING "-''_'''"-'-"'_l"NOJ.NI:.I-H:::),INC. PAGE1 OFZ
365 LENNON LANE. WALNUT CREEK. CAL_FORNIA, 94598 / {415] 975-3400

_IIm_0RINGIWELL_hlUMBER M-O29E CLIENT ;RC/LFjNAVY

GATE STARTED 4/29/91 COMPLETED 4/30/91 PROJECT/JMM PROJECT NO. NA5 ALAMEDA/2738.02.{3

_EF. ELEVATION 6.85 SURFACEELEVATION GEOLOGIST CINDY FONG

_ _--I "_ I _ GEOLOGICDESCRIPTION COMMENTS

_" _11 Q. I -J

]RILL IO i i° i r,pR[$TYBOX,
tO SAFE)(SPI. olive gray (SY 4/2l. loose, eamp. ioJ [°1 [_OTECTIVE3' meazumsanG. 15 to 25%gravel

S/EELC_I5/AI;,
Lor_xIA6C_P

gravellySAND (SW).dark olivegray {5Y3/2}.
loose,dam0.meezumsana. 40 to 50% coarse -----GROUT

0 gravel,whiteprect0ztate,wooe, fill
3 _ 2-1ncnIO.SCH

2 aOg_ _SIi_
m

15
18 _ 4.5 feet-sameas adore,mottlee,!5%assortee w,I/'E_/LEV_2.O

refusezncluezngmetal pieces,nazis,glass. 4.5feeton
14 fzl I 5/I/9!one
ta 5_I .
50 SANI] (SP). black {7.SYR 210l. very loose, wet.

70% meezumsane.20 to 25% gravel,metalpieces.
nazis,wirecable,fill

_ENTON[TE
PELLET_AL"

8
27
16
14 SAN0 (SPl. black (7.SYR 2/Ol. very loose, wet, FILTERPAQ¢

me0zumsano. 10-15%snell fragments,tracemetal 12-16S,4M7
33 pieces, glass, nzgnest K. fill
42

8
7
10

B 14 feet-same as above, loose to meezumaense,
10-15%slit. 10%snell fragments

--_2-jncn IO.
14 0.010 zncn
12 ._.OrTEg.S_ 40

i _o i ,_cc,4s,r_

, t5 silty SAN[} [SM]. eark gray 12.5Y N4/). loose to
meazumoense, wet. 20% fines, meezumto coarse

6 san0, snell fragments

6 /
: i .... "1

il

_ILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/ORILLER WATEROEV./M. PETERSON
HOLEDIAMETER 8.0 I/vC_S BIT TYPE HOLLOWSTEAMAUC_R
TOTAL DEPTH OF BORING 25 F_T WELL COMPLETION DEPTH 20.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC. PAGE2OF2
365 LENNON LANE. WALNUT CREEK. CALIFORNIA. 94598 / (415I 975,-3400

uvAING/WELL NUMBER M-O29E CLIENT PRC/L,'5N,aVY

OATE STARTED 4/29/91 COI,_LETED 4/30/91 PFIOJECT/jMMPROJECT NO. VA5 ,4LAI4EDA/2738.0213

DEF. EL£VATION 5.85 SURFACE ELEVATION GEOLOGIST CINDY FONG

I _" Z = _ _._ _ GEOLOGICDESCRIPTION EDFI4ENTS

-!/ "" ,,,I_ s===-

5s // me(ILumstiff wet tO%snell fragments _EIWPC,4P
PUSHI.n " " --- _ ;ZLI_'RPaCXs_ _ ,2,5s=o

-22-_

"[! SiltyCLAY (EL}.clarkgray (2.5Y4/0).very SOft. _vx" L4_

moIstto wet. laminate0.30% silt,tracesnell
fragments

F/'__
" TOTALDEPTH25 feet _ BOTTOM(T"

BORIN5_ feet

26- -

I

I
J I

30_!i : _
I
I

i,
32_! -

I
I

i

34- -

i
I

361 -

8 w _

Note: All sauw)leswerescreeneawltl_a Gelger-
Muellermeter;no ra(IIatlonwas (letecteo.

LOG OF SOIL BORINGM-O29E {cont2nueO)



-CJ7=- I__,_'_-'(_,_

-15

-20

PROJECT _]_'_ A.-!'_.v,_).,,_.._L.,O_,'__.. SAMPLING METHOD "_/_/'3F_",='_"'_

waterLevel LOCATION _'1-f-_ . GROUND ELEVATIflN 12.f'2.,(:::._._._
-- JOBNUMBER 0,=,.1-#__._@ TOC ELEVATION /I,_,2 F:.e,P...J(""

[_ SplitSpoon LOGGED BY. p_'_K " - "- BORING DIAMETER _, _ /"l"t,?_'1_

DATE DRILLED _--'_'-(_ 1{ TOTAL DEPTH OF HOLE 12-" _. _- _
SampleCollected DRILLER W00_f. eIAr'_.PP_I'_'_Y_t_' WATER LEVEL _, "7_" _-,__._t f

DRILLMETMOD_L_I{_rW/-_ILe')_ '_(1_J_evY- WELLINSTALLED? (YIN) Y'



WE. LL
__NO. _I_&¢-A

MONITORING WELL SHEET

PROJECT _/_ /6r!'_Ylq-_-/_ _'._-- LOCATION _)ar0_, _.;_li_t:)Y_a DRILLERW00_vU'a_ l_lIl_/[_._
-X?,o_cT?oZ_ _ _z__ _o_,.___ _ o_,w._

E_ JL../ DATE _ -- I_'--_ _ METHOD _t)l )0"V_)_lt_Y_/ A"4__J
DEVELOPMENT

FIELD GEOLOGIST P _--V-./_'F---V IMETHOD _r_P_../_; )/P/,4)lq,p

GROUND ELEVATION OF GROUND SURFAC I_-, _ 2..

ELEVATION €

"II ELEVATION oF TOP OF WELL CASINGS:/ )/,_ Z

_'///_ RISER PIPE I.D.: ..2.. _1,1(.._l___.<_

t _ch_du le_ 4f_ PV_
TYPE OF RISER PIPE:

BOREHOLE DIAMETER: _" _ _ C_-S

TYPE OF BACKFILL: _I_JP-'_'LP_"f-_mL°zTb _?"O1X._

DEPTH OF SEAL/_/_-_f_+ _J£ ) i' 0

TYPE OF SEAl " 1_e,q_TQlqi_¢
....... DEPTH TOP OF SAND PACK__._7-_.F_ ¢.LF 6_ _;_ '_--. 0

--_Z-- iil _i_'_ DEPTH TOP OF SCREENI_"I_/ _..,5'

iliiii __i! TYPE OF SCREEN: _C_f_!_l_ "4 (_ _PV(_

SLOTI.D. OF SCREEN (_-. '_]n_,hLO£

#_.__ _ DEPTH BOl-rOM OF ,SCREE _S) l '

_iiiI _ _ DEPTH BOTTOM OF SAND PACK: 12-, _'
!ii_i! _ii!;;ii_. TYPE OF BACKFILL BELOW OBSERVATION

_!!i_!ili_ DEPTH OF HOLE._---_ L/'T('_ _ S') I Z" 5"
MF



I



ii

ENVIRONMENTAL MANA6EMENT, INC. LOG OF BORING _4_'-r..I
• Page.2o_5

,ll ii • i i i i

"d >,

_ _ = ;o__ / A ......u_ _' • _ m _ _ / MATERILSDESCRIPTION "-

......... _ CL _ _ ar _o

PROJECT SAMPLINGMETHOD

'_' LOCATION GROUNDELEVATIflN
Hater Level

JOBNUMBER 0,4J- TOC ELEVATION ,

[_ Spl!tSpoon LOGGEDBY. BORINGDIAMETER

/DATE DRILLED TOTAL DEPTHOF HOLE

Sample Collected DRILLER WATERLEVEL
DRILLMETHOD WELLINSTALLED?(Y/N)

H



ENVIRONNENTALNANAGENENT,INC. LOGOF BORING/_-_-z,
pa_e3o_

I_ "_ _ _- ._. _ _MATERIALSDES_PTI_ _. •............ _A sP _,_ _ "

81

PROJECT SAMPLINGMETHOD

w.=,terLevel GROUNDELEVATII'INLOCATION

-- JOBNUMBER OJJ- TOCELEVATION

.SOlitSooon LOGGEDBY. BORINGDIAMETER
DATE DRILLED TOTAL DEPTHOF HOLE

S_,moleCollecteO DRILLER NATER LEVEL
DRILLMETHOD NELL INSTALLED? (Y/N)



ENVIRONMENTALMANAGEMENT,INC. LOGOF BORING,_f-_
Page_.of_

" i' 03

,j z_
ca _ - (n _ MATERIALSDESCRIPTION

....... _¢Ib 's,l__:_ (s:._);l,'q/,i:/e//o,,/,'skbrow_

I

PROJECT SAMPLING METHOD

'_' LOCATION GROUNDELEVATIllN_.=,terLevel

-- JOBNUMBER Oa-:'- TOC ELEVATION

_l SiDlitSooon LOGGEDBY. BORING DIAHETER _l_
DATE DRILLED TOTAL DEPTH OF HOLE

[] CoHectea WATER LEVELSamole DRILLER

DRILL METHOD WELL INSTALLED? (Y/N)



ENVIRONMENTAL MANAGEMENT, INC. LOG OF BORING_-'_
P,ge_ot5

"_ _ _ o oZ _m o rr ..I 0

,-, ..., u) ,., - ,.n m m =, MATERIALSDESCRIPTION .._.

"....... 5o13_ _ ._,,,_:-_s_6#-v_"

PROJECT SAMPLING METHOD

LOCATION GROUNDELEVATI('IN
w.=,terLevel

-- JOB NUMBER 04-'- T0C ELEVATION

_ Split Spoon LOGGEDBY. BORING DIAMETER
DATE DRILLED TOTAL DEPTH OF HOLE

Sample Collected DRILLER WATERLEVEL
DRILL METHOD WELLINSTALLED? (Y/N}



_._-_o.P _3#-6,
MONITORINGWELLSHEET

PROJECT /_A _ AIgn1_ _I- LOCATlON/[.I;al,ll_..d,a..,l_all'lCOi,-i,li'_ DRILLER'_0I'IJFo_}'i)l_,_..._rVi#__ _)._

PROJECTNO. _'4" _:2_,_ BORING _ _._)'-- _ DRILUNG U

Eh_ -- )1 DATE DEVELOPMENT "

_,__o_o_,_ _.oo_._..,/_.il/P._

GROUNI3 " ' ELEVATION OF GROUNE) SURFAC .E_ f Iz#g_

ol-- ELEVATIONOFTOP OF WELLCASIN " //' (?_/_

:N

t i TYPE OF RISERPIPE: _ r..]'1_ IP. _"_- _ V Q.J

RISER PiPE I.D.: -_i _IG_ ,S

I -- BOREHOLEDiAMETER:Jl }"Y} (.,._ I_

--_,:'EO,:BAC,<F,"_e._.4C_.m_..r)-L&r_...t

!,: _ P O SE.L.-- DEPTHTOP OF SANDPAC_(_:e#__ _ S) 75*

__ ili!ii............_i.-,ll DEPTH TOPOF SCREE_ -7 G, 5

_!_ii!i _il SLOTSIZE_ (_,_ I I']1_,

I_:_iii:_i ::iii_i!ii

I

_:!i_i?_::_:,_.,.,::.__ DEPTH BOTTOMOF SCREEN../

i!iiiiiii_ _ - DEPTHBOTTOMOFSANDPACK." 87.5'
).i_;__ _ TYPE OF BACKFILLBELOWOBSERVATION

[:ili_!i_i iiiii::_ WELL J,_Fg--/I 2_ MOIqJ_'IP_.,V ,__;}/q_{
i::%i!ii_!_!i'!::i_ii:::.!]

I.:i'::i::ii:i_...:.ii!_;ii_.;ii!ii_ _9 5"
`;:i;!!:::!:ii:::;;'['!`:i]q_ DEPTH OFHOL:_f/,(Tre_; _)_(:)



PROJECT _A5 Al_,,_d_p..'F SAMPLING METHOD _/_;t s/,0o-,.,-
'_ Haler Level LOCATION _1/'_- _'- GROUNDELEVATII'IN /_'"4 "_a__P_P
-:" JOBNUMBER O_a- (_--_ _ TOCELEVATION ) }, _ _ F-_e"t"

_ split Spoon LOGGEDBY..!_F_-._.. BORING DIAMETER _= _' _'3,'be.,J,V.._ ,
DATE DRILLED _--I _* --q4 TOTAL DEPTH OF' HOLE IG F-_..i;.,bas

_'_ SamoleCollecteO DRILLER VV00_w/_3"P_. "_r'_[L_ _--_, WATERLEVEL "1_,"7_" F_._"_ _)_5 'a

DRILL METHOD_ IIo-w- _p__ _e.r- WELLINSTALLED? (Y/N) Y



W_LL S"

MONITORINGWELLSHEET

• ,.,D,,

IPFIOJECTNOz._'4-4 _2.._) _ BORING M _ _,_ -- E_" DRILLING . v

E_:_4_._.,__,T"_. DATE .B--I..._- _
DEVELOPMENT /

FIELD GEOLOGIST D F-K./_-_'E._/ METHOD £_r,le.16a;//P.

//
GROUNDELEVATION _ ELEVATION OF GROUND SURFACET" / /z_. 4

_'q ELEVATION oF TOP OF WELL CASINGS: //, _'_)

N-N
_/. _-- RISER PIPE I.D.: I T'h _ _I#_S

_ TYPE OFRISERPIPE: _c]lt"d'/f_ '_ PV_._,

_ _ BOREHOLEDIAMETER: _°_ I'-h_)1"l&_

_/_ _ DEPTH OF SEAL._'_'-L/t[eg'LI" _J_) "2.. C)

_:ii!i _;i DEPTH TOP OF SAND PACK: /F L _S') 4,0

-_'--_ _1 il "_1 DEPTH TO P OF SC REENy (-t"_T (_.O

_il__il. i!, " TYPE OF SCREEN: S C_IP.._ _.. 4 _ P V C'

_iii_i_i1 i_l SLOTS=ZE_=-_ _. I_I "_ _i!i I.D. OF SCREEN _. ,'-_ ¢..l'_.S

_'|ii._#iil;i; _i'i;__ TYPE OF SAND PACK: "_ _//2" /Vl 01€1t_'reA/ 6a 14d_)_S/_i_i__ _ DEPTH BOTTOM OF SCREEN, s"/"( 1C_'Jc

.,:.:_._...., v. 16 0"_:_;'__.i"'_ r--- DEPTH BO1-FOM OF SAND PACK_ ,

_l !_i_ _' TYPE OF BACKFILL BELOW OBSERVATION
_!_ii WELL:_J_+/_o!,-c_Ik "_

_!_._1 DEPTH OF HOL_ _gP_'_ _) !_' 0
MI:



t

P_ ENVIRONMENTAL MANAGEMENT, INC. LOG OF BORINGM¢_I_A
Page] of

>,
.s =.

_ 0

11

40

"/'p=I_..,5F_'c bgs

_5

-20

' PROJECT NAS Al-_.,,,,v__{a _._ SAMPLING METHOD _/,,l,"/" s'/_o'xt .

WaterLevel LOCATION S;,_..l GROUND ELEVATInN ]_ "_F "_'t"
-- JOB NUMBER O4J- _'Z_ TOC ELEVATION I0,0 I F:'_-'_''t_-

[_ SplitSpoon LOBBEDBY. z)_K BORING DIAMETER _l,¢J_

DATE DRILLED B-_O -_I_L TOTAL DEPTH OF HOLE It,_ _-_,_e..__;

SampleCollected DRILLER _@J{:>O(_W-&',"__r_ I_na_ 4_10, WATER LEVEL _, 4_" .F_e_ _S

DRILLMETHOD _,)llr_,/S'_#.A,_ ,4_f_j WELLINSTALLED? (Y/N} Y



_F_..LL
_o. 1__5±-A

MONITORINGWELL SHEET

PROJECT_ _!_'__ _ LOCAT,ON,_)_'_/_-_h_O"'_DR,LLER_JOO,_'rdD_ll_
PROJECT NO._L(_#'4- (_ZS_ BORING /v_(_.,_,.1_-_ DRILLING . "J

EL,_k'T-ie_L__... T--.'- ... DATE 5--10--_ " 'DEVELOPMENT . --

FIELD GEOLOGIST D _ _/_ METHOD _Mr_/_&;I/P. }'_.p

/ /O, 5
GROUNDELEVATION , _ ELEVATION OF GROUND SURFACE_." t

_._,,,T,o.oFToPo_w_,,c_,.J" /o,o!

,RISER PIPE I.D.: _-TYPE OF RISER PIPE: _(_ln_l_.. 4_ PVC.,/

BOREHOLE DIAMETER: }J. _" I-_ _1_e..

TYPE OF BACKFILL: Heal_ _'FT/B_'L- _'=T"OH._

i DEPTH OF SEAL:F "

DEPTH TOP OF SAND PAC_(_p_ ._ _ 3) _., 0

-_--. i!i_}i DEPTH TOP OF SCREEN_._ 2_._

ili!ii_i,,i_:::::: TYPE OF SAND PACK: ";_ ,_-//_ f_//0T)?'_,'l('_ _a'l_d

i_ DEPTH BOTTOM OF SCREEN_ L_ _-'Jr _ $_ )Z. €

_ DEPTH BOTTOM OF SAND PACK': I _.

_i _'.-'i_ TYPE OF BACKFJL. I_ELOW,_'OBSERVATION -_111_
i_!iil_ w_,,:Ho./__,_,'___ "

::!::::!!ii DEPTH OF HOLE._'-_'t L _)___ I 2-, _"



-rD= _,_._ _%ee_.b_s
-20

'_ _o._,T'_Wa._.L_I PROJECTaAs Alameda _- SAHPLINGHETHOD .,<'gl;f _n_
_V WaterLevel _iorh LOCATIONS;I_-"4-- GROUNDELEV_TInN 10, ,.-._ _,_k-
.-=- ,_flct'__,_st_ll_t_n JOBNUMBER Oaa- _ZBIP TOCELEVATION )O,.O I _-8€.._

[_ Split Spoon LOGGEDBY. P/'/_ : BORINGDIAHETER I[.GO _
DATEDRILLED _'/0-.Q_ TOTALDEPTHOF HOLE (_ °_' _e'_ _o=_;

SampleCollectea DRILLER _oO_{W_r'd__rill,'_ (__, WATERLEVEL (.o.0 Fee'_ lo_:_ "
DRill METHOD_ol/o.vv-_f,_rv_ /_Ra_r" HELLINSTALLED?('fiN} _'



! r.rtoi._J_
/_, _,,,z ,,.,,_,

40

-20. _ .......

PROJECTN '/_' A/d.A'_L_,_=_ tf_ :_" SAHPLIM6METHOD5"p/i_/ _l,_'l_

waterLevel LOCATIONSit_P--"4_ GROUNDELEVATII3M ,lI, I_ P:_'_
"- JOBNUMBER 04a-_Z_ TOCELEVATION /0.40 F_ZCJ_"

_ S_lit 51_oon LOGGEDBY. ,0"F--.V .. .. BORINGDIAMETER)2.O rP'_J_DATEDRILLED /0"/3"_'1[ "/_ ,/O-2.'o-=/'_ TOTALOEPTHOFHOLE _2o.=R' /::_e'_ /_,.T

[] SamoteCollectea DRILLER "l"_'_o_.rill'_g_.rvice_'_. • HATERLEVEL _ F,_i_ _,ds
,, DRILLMETHOD F/o///1,'v'-.....cTr/'P/_4{4_r..f_H(//_/7KIT_rf 'dELLINSTALLED?(Y/N| 7 ,, , ,



• i ii

PROJECT SAMPLINGMETHOD

'_F WaterLevel LOCATION GROUNDELEVATInN _
--" JOBNUMBER Oaa- TOCELEVATION

SplitSpoon LOGGEDBY. GORINGDIAMETER
DATEDRILLED TOTALDEPTHOFHOLE

SampleCollected DRILLER WATERLEVEL
DRILLMETHOD WELLINSTALLED?fY/N}

i



i i i

ENVIRONMENTALMANAGEMENT,INC. LOGOF BORINGP/-_3a_
Page._of_

1 t =ill

,-....... _ St, -...........

i • i i

PROJECT SAMPLINGNETNOD

WaterLevel ELEVATINNLOCATION GROUND
J

JOBNUNBER 0=,=- TOCELEVATION

[_ Split SPoon LOGGEDBY. BORINGDIANETER
DATEDRILLED TOTALDEPTHOF HOLE

SampleCollecteO DRILLER HATERLEVEL
- DRILLHETHOD 'dELLINSTALLED'/WIN)

.i



i ii i ii ii i

PR_ ENVIRONMENTALMANAGEHENT,INC. LOGOF BORING/v/-_3j
P_g_o_

i

t

_o/_,
i

H •

PROJECT SAMPLING METHOD

_P' Hater Level LOCATION GROUNDELEVATINN .'

" JOBNUMBER Oa,a- TOC ELEVATION
Spill SDoon LOGGEDBY. BORINGDIAMETER

DATEDRILLED TOTALDEPTHOF HOLE

_-_ Sample Collected DRILLER HATER LEVEL
DRILLMETHOD HELL INSTALLED?(YIN)

i m



ENVIRONMENTALMANAGEMENT,INC. LOGOF BORING/4-'
Page._of_

ii ii i ill i i

m_° _ . m_ _ XATER]Jd.SDESCFQPTION
r ....... SP "............

PROJECT SAMPLINGMETHOD

LOCATION GROUNDELEVATInNwater Level

"-" JOBNUNBER Oa,a- TOCELEVATION

[_ Split Sooon LOGGEDBY. BORINGDIAHETER
DATEDRILLED TOTALDEPTHOF HOLE

CollecteCl DRILLER HATERSample LEVEL
DRILLHETHOD HELLINSTALLED?WIN)



BORINGNO./_ -(33{ - C...

MONITORINGWELL SHEET

PROJECTN_3 A,I=_=-,/_To_.tcLOCATION _i ('€-'- ( DRILLER EL=..to-;'r VAN o_._oPi;'F_..

PROJECTNO. _2:P3 _, I=_'O(_ BORING _- (3_) '1° C DRILLING
'METHOD "i_"1 !

ELEVATION DATE ('O - "_..O- ¢1_" !DEVELOPMENT

FIELDGEOLOGIST O"o_ ,,J ",/',4_ E'T'-r" METHOI:__

ELEVATIONOF GROUND SURFACE:/
GROUND " Jl

I
i

ELEVATION
J

" ELEVATIONOFTOP OF WELLCASING:

N 'i
" I.D. OFSURFACECASING: <_

TYPEOF SURFACECASING: ,"_ee i Lr_,,,.du,c.,=,," C,_._;n_

• RISERPIPE I.D.: _ /t
TYPEOF RISERPIPE: __._,'L .'_ (3 P'"VC...

BQREHOLEDIAMETER: "_"- 5 II

• TYPEOF_CKFlU.:%,"_'t=_ C_r_,,± _v'o,.,'l"
/

ELEVATIONI DEPTH OF SEAL: _ I, 5. io_s

TYPEOFSEAL: _"_[,_-o v_; "I'P_

_...-,ql---• DEPTHTOP OF SAND PACK: "_r'_- :5" b,_jS

• FIRSTENCOUNTEREDSATURATEDZONE

TYPEOF SCREEN: _- '_ O _ C..

SLOTSIZEx LENGTH (::::).O __ _l,t_ke__ X IO .+"_e'P.

I.D.OF SCREEN _/s

i---------- TYPEOF SANDPACK: /bl,o_€-v"_"/ ,-_/./_3,- :5_.'_
I

; ii I.--- ELEVATIONI DEPTH BOTTOM OFSCREEN: _ _° 5 J_3

TYPEOF BACKFILLBELOWOBSERVATION

" WELL_O,L.e,'e'_ .3./!._ _,_,,J'

ELEVATION/ DEPTH OF HOLE: __



_0

_5

i t
aen,,_ Wa.=L=v_I PROJECT _VAsAlar.,,edalI 2Z SAMPLING NETHOO ;/P(;_ _1peO'_- --

_ Water Level _ier_ LOCATION _- "J- GROUNDELEVATINN /0, _ _;_'_
_. _l 3_st_tt_=_ JOBNUNBER 04a- l_ZS_l TOCELEVATION /0,0 ! _4._.._

V [_ s_t Sooon LOGGEDBY. DrK • BORINGDIAMETERII._O I',_,Ju,o-
DATEDRILLED tirol0-9'_ TOTALDEPTHOFHOLE I_ ,_ F,ee'_ __s

_-_ SampleCollected DRILLER _/oo_wa_ _)rilJ,_(. _.=. HATERLEVEL (,,.0 Feet; _S "

" = I INSTALLED?WIN]DRILLNETHODHeilew-Sf_',, Av_e.r WELL



t

_LL..
._e_o _ _31-_

MONITORING WELL SHEET

PROJECT_J_S/_l,_¢da _- LOOAT,ON!!I_da:_aiForn_DRILLER W00JWf!,rd _f)'///"//Z_).

"sPROJECTNO'i/'IF_.-_r_" _2._ - BORING _3..1-- E. DRILLING , _1 _[:#
E_l;__v-.,-'*'_ DATE _-Io--q_ METHOD _-_//_A/ _'_I/'_/_ u_ Gr"DEVELOPMENT

FIELD GEOLOGIST _ F-- _ METHOD _'.f4 _ / _" //P,-_ff

Z/C  dMLL )
GROUND ELEVATION OF GROUND SURFACE_ r 10' 6

ELEVATION _ _,
ELEVATION OF TOP OF WELL CASIN_:

TYPE OF RISER PIP_: "_ T_'_'__ e _ _ _ %/_-.""

BOREHOLE DIAMETER: I/* _' "/_1 (_J3L# _

i1 I_ TYPEOFBACKFILL:: ?J#"_3L _m_n_ _-°k_• -il DEPTH OF.SEAL_f_--_:e¢-_ _JS) 4" 0

!1 I E TYPE OF SEAL: _flYl_'_ _P_DEP_To,,o_SANDPAC'_.f(,__ _'_0 _.0
_'_" I_! i_ _ DEPTH TOP OF SCREENf;I/' ',_)

_ TYPE OF SCREEN: 5 _I_._LI_ 4 e pV_/

•_ _ !1 SLOT SIZE }ebEN6"TH_ @ ' t_ ) F_.t__ _ _ I.D. OF SCREEN 2- 1"!3C_le..._

._ DEPTH BOT.rOM OF SCREEN_ ('_t-_'t!" _j_$) /6,0

DEPTHBOTTOMOFSANDPAC.:: /B.5
TYPE-OF BACKFILLBELOW OBSERVATION

_ .,,_- DEPTH OF HOLE,_'_'_"__."/Z _) ll_' _
ll_ .



.. . jpL-

PRC ENVIRONMENTALNANAGENENT,iNC. LOGOF BORING/_P_-,'t
Page/ of /

- _ _

" _ = _ _ 8 LL
o _, m _" • _ m _ _ NATER]ALSDESCRIPTION -

"FD = 12.. '5 F___'B &_s

-t5

-20

PROJECT '/_t4"_ /_/_Yk_P,, _..'T SAMPLINGMETHOD .,,._l;_ _p=o_

Water Level LOCATION _;_1_ _ GROUNDELEVATIrlN-- 12, 4 _ F_.'&'t
-:" JOB NUMBER Oa.,1- _',Z.-_'_ TOCELEVATION I_, "70 F:_."t I-

_1_ _ Split Spoon LOGGED BY..,i_'K BORINGDIAMETER I1,_ ;n_,_=_
DATE DRILLED _-I/b-_ _" TOTAL DEPTH OF HOLE /_" _ F.p_._ _$

[] SampleCollecte,"J DRILLER W.o_vv_J_:Dr;ll,'_ d._, HATERLEVEL 4,Z5" F-_._."_ /_._£
DRILL METHOD N-o!l,'r_) ,Sf'€_ A:Me,,_-- HELL iNSTALLED? (Y/N) _(



WF_._LL.-
i

MONITORINGWELL SHEET

PROJECT NA _ AI_YY'-e-,(_Q_,_L. LOCATION A)3t r_j' _'_ ;"_'0f'l'Vi_ DRILLERI_/MWjp_ Dr;ll,_J

E_gXTIB_[ ,,.P"" DATE _ --10--_" DEVELOPMENT I I "

FIELD GEOLOGIST P _ I_- METHOD ._'.r_//,_ai//_. i.),lp

_;_._ MLL_V_o.ou.o OF .OUNOSU.. CE
L V.T,ON ELEVATION OF TOP OF WELL CASIN " /)' 7 (_i

@
RISERPIPEI.D.: 2- ,mche_

TYPE OF RISER PIPE: _'r_._'IO_U le..4 g PV

BOREHOLE DIAMETER: /)' _" _ /-_ C,1/_ S

TYPE OF SEAL: ,_7_/_!"&LO73j7L_,

i:_"i!_i_!ii:: _ DEPTH TOP OF SAND PACl___y._,lO_47 _9£_ __,5il _ DEPTH TOP OF SCREEI'____._ '4, Z._

_: _P_O_O_.:__ 4_ ?v_
_i SLOT SIZE _ (_. _ I

C/ll

I.D. OF SCREEN _- )'_,_tf_,S

lij TYPE OF SAND PACK: "_"/) _ M °tI )c'eA"_ _y12

__ : DEPTH BOTTOM OF SCREEN_L("_P--_ _S_ '2._'

__ _ DEPTH BOTTOM OF SAND PACKt'. IZ,.__'! TYPE OF Bt&CKFI_rL BELLOW0BSERVATIONWELL:No_-A_,_lic.o_i¢..

MI_



Sorlna; MW#(11-039A



BORING NO./_ "0._3,4

MONITORING WELL SHEET

PROJECT <To _ ,,t/h.__d,/I_F_.LOCATION 5./_ o i I _--_?,,_ _,<.S_,T,_.r /, DRILLER

PROJECT NO..,2 7 _JS.I _tJ V BORING /'YI - O _3 /_ ! DRILLING "
METHOD IJ _.A

ELEVATION DATE. fg to- -) ,.( DEVELOPMENT

FIELD GEOLOGIST ._, K,_-_M_... METHOD_j,;I. _=j_,,,) '_Uh,,_.?i

ELEVATION OF GROUND SURFACE:
GROUND
ELEVATION

i
i

'i ELEVATION OF TOP OF WELL CASING: O. o / /_f.$

• I.D. OF SURFACE CASING: 2. ' '
TYPE OF SURFACE CASING: _)I/_- }) _,_ k_

_LI-_- RISER PIPE LD.: _V'J_-

• BOREHOLE DIAMETER: //. Z,._- ""

I
• TYPE OF BACKFILl.': (_...t."r_.,,,"_ '9 q_J "Y

ELEVATION / DEPTH OF SEAL: | - _" _=/-_

TYPE OF SEAl..: _Z,a_',._'l_

DEPTH TOP OF SAND PACK: .,_" 5" bi$

ELEVATION / DEPTH TOP OF SCREEN: .=4.;,25"b'_
FIRST ENCOUNTERED SATURATED ZONE

TYPE OF SCREEN: _:9.01 '_|o/.'!€,,_ _(-.,,

SLOT SIZE x LENGTH O .OI ,/ _O

": TYPE OF SAND PACK: "Z/l'J r,,o,*J,'@v'y &'-" a.

i:,: 0EO,,o ro,,OFSO E,
ELEVATION / DEPTH BOTTOM OF SAND PACK:

TYPE OF BACKFILL BELOW OBSERVATION

WELl" tJlA

. ELEVATION / DEPTH OF HOLE: I 7. -_ I=.ijb



H0

-'/-p - I;Z. 5 Fe.e'_ b_s

45

-20

PROJECT HA ,-S/_/_"_v49--_€_#t-_'T-" SAMPLING METHOD _#pl;'F_.r=,e"r_-

'_' waterLevel LOCATION S_"_..I GROUND ELEVATIflN //./_ F_--"_"
- JOBNUMBER 04J- _'2.2€]_Z_ TOCELEVATION /_)"ar_ _'_

'_=i¢_' [_ SplitSpoon LOGGED BY. _K. BORING DIAMETER II,_-_r,_Ju_
DATE DRILLED _"-lO''_'_" TOTAL DEPTH OF HOLE IZ,_ F,_,_J_"- _d_

W--]S_mDl_Co,,e:,_oORILLERWoocLw_'_Ll:::)rtlL_,4_.._.WATERLEVEL _'5 _@__F- _9 s
DRILLMETHOD 14elle'vv-Sft_,_ Ar_r- WELL INSTALLED? (Y/N)



V',/E,_L,L-
-_:_P_'NO. /_I _A

MONITORING WELL SHEET

PROJECT _ A_ _}'Tfe.._ £_ LOCATION ,/_/aD1_.-da,_--'_li "_lQ_[a DRILLER _Joty_.T_ _/'_lllLit_,

PROJECTNO., _'4 4 _Z,_ BORING ?_ _3_'-A ' DRILLING.. v

_-_TI_ _ _ ' DATE _ --I 0 --_ _- METHOD /'J_//#'v'J _,,_*130 //,'t4"_!,.iDEVELOPMENT _

FIELD GEOLOGIST 'E) F..-y_., . METHOD _._"_¢e/_///D/4ZZ//D

GROUNDELEVATION _ ELEVATION OF GROUND SURFACE:/ /]' }_

•91 ELEVATION oF TOP OF WELL CASING':_/ /D, # I

I- RISER PIPE I.D.: 2-- i }"1Gh_ S

TYPEOFR,SERP,PE:_ _._._e "4_ PVt...

= BOREHOLEDIAMETER: II,_-_i-_c,_eS _w'

i TYPE OF BACKFILL: /'_e_ _-.V](I'_.I,'I.'_ GlrOl_- I_

-._ DEPTH OF •

,41 TYPE OF SEAL: }_P_./1,"_"['_l_i"!"_"DEPTH TOP OF SAND PACK_8_'t L _'S") _' _

i_i!. DEPTH TOP OF SCREEI_ 4'_--_

ii i ii I
_iiiii_i i!i I.D. OF SCREEN ___ _ 6__P-._iiiil ,,
......... •YP_OFS,NO,,C,:_ _-/__ t_._._'_ S_
ilii
:J_!i:_ I_ DEPTH Bo'n'OM OF SCREE e'/- _j.s) / 2_.

i!ii_i r DEPTH BOTTOM OF SAND PACK': /2..,

ilili ii _P_O_,,,,o,,_,..,,_,o,,,o,,s_,_,,,,T,ON
!i WELL:/_o_ Appli_l_le.

!:'!L_:I:_: DEPTH OF HOLE.'_'-'_-_6-_ 1_ SI I Z. 5



PRCENVIRONMENTALMANAGEMENT,INC. LOG OF BORING/_&_"A-
pa_o/or/

i...... I i

SP

I
I

i

_0 _ -
I

1

1
I

! 1

4,,;
I

I

--20 -

PROJECT /V_rS t/_','_ _.."r" SAMPLINGMETI_0D. SiP_;_" _/_oo.-w. '

water Level LOCATION S_'_ :. GROUNDELEVAT]rIN 12. _ 3 /1_'_
-- JOBNUMBER 04a-_)2._)(_ TOC ELEVATION )_'IAF F-P_e'_

[_ SOlit Spoon LOGGEDBY. _- BORINGDIAMETER _/LZ._"/_.
DATE DRILLED 8-- |_ --q _" TOTAL DEPTH OF HOLE !_ ,_'e_---J_ _

DRILL METHOD _,_la"V_-_I'_4,_ i_a_" WELL INSTALLED? {'tiN)Y



_NO. /_ _3 _-/_

MONITORING WELL SHEET

PROJECT ._IA-._ _l_,lt"o_d_ _I_,_-.-LOOATIONt)_nn#_/_.l _]._.111C0"¢/_1"3 DRILLER IA]_W'alP_ :_ri!tl")l_

PROJECT NO ,_A _r (_"2..-_)(_ BORING _'_ _3_'-/_ DRILLING. ,a
_'/r-_ _: • METHOD;';01/_'_t_",_,#_,_e,
E,L_VA_L__.. _" DATE _- 0-_ DEVELOPMENT / ._

FIELD GEOLOGIST.... p F__y_ METHOD _'_€-/£;ai//Pur_f

EL_VAT,O__ IZ,_
i ELEVATION OF TOP OF WELL CASING! 12-, 14

RISER PiPE I.D.: g- 1"-71C-h_._ .

_////. TYPE OF RISER PIPE: _¢.. I__ I'_L_'_ '4 _ _ _ P--.,,

BOREHOLE DIAMETER: /I"_- 5 _ C _(_ .,.S

_PEo_BACK_,LL:,,H*_{C_men_ Crouf
_/' DEPTH OF SEAL_'_-" _'F_.e.-t _ _: ) ], _'

TYPE OF SEAl" "_.,YT_'O_ i _P-/
DEPTH TOP OF SAND PAC_/_,8.. _ ]:_,) _' _'
DEPTH TOP OF SCREE_ =dr , O

TYPE OF SCREEN: _(_3_I_/P_ 4_ 12_/_-'

SLOT SIZE x"E-NG"T'Ht-- (_' (_ I ]')'IG_1"

I.D. OF SCREEN _-. I'-}q6,_ f,.

TYPE OF SAND PACK: "_ _ t//_P / V_r'y_'/''l°/f"f-.,V _._J/_
!

DEPTH BoI-rOM OF SCREEt_ L/_e-%P_ S) l _[' 0
DEPTH BOTTOM OF SAND PACK: { '4,0

TYPEOF BACKFILL BELOW OBSERVATION

WELL: ._tT_ _,,PI _-C._IP_.

!!'::_ DEPTH OF HOLE._'_-_'_£#_'Jr _S') ) _" ,C)
MI::



E TONTO ENVIRONMENTAL DRILLING

_Operator :IOITGOI.,ATSON CPTDate :01/06/00 02:40
OnSite Loc:CPT-I-1 ConeUsed :462
JobNo. :2738.140_ Watertable(neters): 3
Tot. Unit et. (avq) : 115 pcf

DEPTH Oc(avq) rs (avg) Rf (avg) SICV' SOILBEnVIOURTYPE Eq- Dr PHI SPT Su
(neters) (feet) (tsf) (tsf) (t) (tsf) (t) deq. g tsf

mm_mm0_m_m_m_mmm_me_mmm_mm_m-em_m_m_mm_m_m_-_mmmmmm_-om_m_mmmm_-m-_e-_m_e_-_mmm_-_m_.mmmm_mm-_e_em-_e_

0.25 0.82 3.12 0.03 1.00 0.02 sensitivefine grained UNOFNDUNDF0 1 .3
0.50 1.64 94.88 1.41 1.48 0.07 silty sand to sandy silt >90 >48 ]0 U]IDEFI]IED
0.75 2.46 278.14 2.66 0.96 0.12 sand >90 >48 >S0 U]I)EFIIZD
1.00 3.28 107.54 0,53 0.49 0.17 sand >90 >48 21 UIlDIYlI[D
1.25 4.10 71.30 1.62 2.27 0.21 sandysilt to clayey silt UWDFIDUIDFD 27 7.1
1.50 4.92 15.80 0.49 3.07 0.26 clayeysilt to silty clay _riu U]DPD 8 1.5
1.75 5.74 15.50 0.28 1.79 0.31 clayeysilt to silty clay UIDFND_DFD 7 1.5
2.00 6.56 16.14 0.19 1.15 0.35 sandysilt to clayeysilt 0NDFNUO]DYD 6 1.5
2.25 7.38 21.12 0.16 0.76 0.40 sandysilt to clayey silt OXDFNUUNDFU 8 2.0
2.50 8.20 51.82 0.25 0.49 0.45 sand tosilty sand 50-60 40-42 12 U]D[FI|_
2.75 9.02 37.44 0.39 1.03 0.50 silty sand to sandysilt 40-50 ]8-40 12 OlDZFIILq)
3.00 9.84 75.10 0.48 0.64 0.54 sandto silty sand 60-70 42-44 18 UIDHFIIID
3.25 10.66 92.12 0.53 0.57 0.58 sand to silty sand 70-80 42-44 22 OllDETIlZD
3.50 11.48 107.50 0.46 0.43 0.60 sand 70°8O 42-44 21 UIlDITIID
3.75 12.30 58.15 0.14 0.25 0.62 sand to silty sand 50-60 40-42 14 011DEFILED
4.00 13.12 50.74 0.23 0.46 0.64 sand to silty sand 50-60 40-42 12 01DIFIII[D
4.25 13.94 69.70 0.26 0.37 0.66 sand to silty sand 60-70 40-42 17 UID_III_
4.50 14.76 81.54 0.44 0.54 0.68 sand to silty sand 60-70 40-42 20 U]IDIFIHD

qem,' 4.75 15.58 102.20 0.37 0.36 0.71 sand 70-80 42-44 20 UJDEFIIID
e

5.00 16.40 117.66 0.36 0.30 0.73 sand 70-80 42-44 23 O]IDE?IIID
5.25 17.22 113.14 0.49 0.43 0.75 sand 70-80 42-44 22 UIDErll_
5.50 18.04 140.70 0.65 0.46 0.77 sand 80-90 42-44 27 UIlDETIHD

5.75 18.86 106.20 0.69 0.65 0.79 sand to silty sand 70-80 42-44 25 _DEFIHD
6.00 19.69 121.86 0.46 0.38 0.8t sand 70-80 42-44 23 O]IDEFIIID
6.25 20.51 65.40 0.42 0.64 0.84 sandto silty sand 50-60 38°40 16 UIIDEFIII_
6.50 21.33 21.46 0.28 1.28 0.86 sandysilt to clayey silt U]IDr]D UIDFO 8 2.0
6.75 22.15 8.26 0.06 0.68 0.88 sensitivefine grained mPID U_ 4 .7
7.00 22.97 6.38 0.07 1.06 0.90 sensitive fine grained 01_rJD mrD ) .5
7.25 23.79 6.06 0.06 0.97 0.92 sensitivefine grained OIDPXDUXDrD• 3 .4
7.50 24.61 7.48 0.09 1.24 0.94 clayey silt to silty clay _DFID UIDYD 4 .6
7.75 25.43 6.26 0.07 1.17 0.96 sensitive fine grained I_JD OSDrD 3 .4
8.00 26.25 6.82 0.00 1.20 0.99 sensitive fine grained olOrxD 0]DYO ] .5
8.25 27.07 6.40 0.04 0.70 1.01 sensitive fins grained UIOFfD OIDPD ) .4
8.50 27.89 6.46 0.05 0.72 1.03 sensitivefine grained uJorn HDFD ] .4
8.75 28.71 6.34 0.04 0.67 1.05 sensitivefine grained oIOrSD alOFD ] .4
9.00 29.53 9.80 0.08 0.84 1.07 clayeysilt to silty clay UJDFID_YD 5 .8
9.25 30.35 32.78 0.22 0.66 1.09 silty sud to surly silt <40 34-36 I0 OIlDEFII_
9.50 31.17 66.66 0.49 0.73 1.12 sand to silty sand 50-60 38-40 16 I_HFII_

Dr- All sands (Janiolkovskietal. 1985) PSI- lobertsonandCupanella1983 Su:Xk:10

Note:Forinterpretationpurposesthe PLOTTEDCP?PROFILEshouldbe usedvith the T_UL&T_D0UTPU?ftoa CPTIITRI(v 3.04) ,tat



TONTO ENVIRONMENTAL DRILLING

Operator:MONTC01.WATSON OnSiteLoc:CPT-I-I PageNo.2

DEPTH Qc(avg) Fs (avg) Rf {avq) SIGV' SOILBE_VIOORTYPE Eq - Dr PHI SPT Su
(neters) (feet) (_sf) (tsf) (t) (tsf) _ deg. N tsf

9.75 31.99 145.08 0.96 0.66 1.14 sand _0-80 42-44 28 U]iDEFI|ED
i0.00 32.81 233.08 1.80 0.77 1.16 sand _0-90 44-46 45 UHDEFIIED
10.25 3L63 250.32 1.88 0.75 1.18 sand >90 44-46 48 U]IDEYIIED
10.50 34.45 249.14 1.99 0.80 1.20 sand >90 44-46 48 UIDEFIIED
10.75 35.27 232.38 1.66 0.72 1.22 sand 80-90 42-44 45 OIDEPIID
11.00 36.09 217.12 1.47 0.68 1.24 sQd 80-90 42-44 42 OIOEFIEED
11.25 36.91 206.78 1.40 0.68 1.27 sand 80-90 42-44 40 O]IDErIID
11.50 37.73 174.54 1.35 0.77 1.29 sand 70-80 42°44 33 UJDUJJ_

11.75 38.55 70.54 1.20 1.70 1.31 silty sandto sandysill 50-60 38-40 23 UIIDEFIIED
12.00 39.37 55.50 1.66 2.99 1.33 sandysilt to clayey silt UNDFNDUHDFD 21 5.3
12.25 40.19 129.82 5.84 4.50 1.35 very stiff fine grained (*) UNDFNOU]IDFD>50 011DEfilED

Dr - All sands (Janiolkovski eL al. 1985) PHI- RobertsonandCupanella 1983 Su: Nk=10

(J) overconsolidated or cetented

**** lore: For interpretation purposesthe PLOTTEDCPTPROFII_should be usedvith the TIBULATEDOUTPUTfrou CPTIMTI1(v 3.04) eeee



E TONTO ENVIRONMENTAL DRILLING

_Operator :MOETGOM.MATSON CPTDate :01/06/94 10:10
OnSite Loc:CPT-I-2 ConeUsed :462

Job 8o. :2738.1402" Hater table (neters): 3
Tot. Unit St. (avE): 115pcf _

--_m_-_t_--mo_-_mmm_-_mo_m_-mm-_m_-m-m_-_m_-m_-_-_mm_--------_---------_-_-_m_m_mmmm_m_-

DEPTH Qc(avE) Fs (avq) Rf (avE) SIGV' SOILBEHIVIO_TYPE Eq- Dr PHI SPT Su
(meters) (feet) (tsf) (tsf) (|) (tsf) (_) deq. ! tsf

0.25 0.82 43.04 0.36 0.82 0.02 silty sandto sandysilt >90 >48 14 UNDEFILED
0.50 1.64 100.90 0.85 0.85 0.07 sand to silty sand >90 >48 24 UNDEFILED
0.75 2.46 121.64 1.04 0.86 0.12 sand to silty sand >90 >48 29 UNDUIIED
1.00 3.28 129.44 1.55 1.20 0.17 sand to silty sand >90 >48 31 UNDIFIIED
1.25 4.10 103.70 0.80 0.77 0.21 sand to silty sand 80-90 46-48 25 UNDIFII_D
1.50 4.92 80.38 0.44 0.55 0.26 sand to silty sand 70-80 44-46 19 UNDEFI|F_
1.75 5.74 60.48 0.32 0.53 0.31 sand to silty sand 6O°7O 44-46 14 UNDEFILED
2.00 6.56 35.52 0.19 0.53 0.35 silty sandto sandysilt 50-60 40-42 11 UNDEFILED
2.25 7.38 32.06 0.21 0.65 0.40 silty sandto sandysilt 46-50 40-42 10 UNDEFII_
2.50 8.20 33.58 0.25 0.73 0.45 silty sandto sandysilt 40-50 38-40 11 UNDEFILED
2.75 9.02 52.38 0.31 0.59 0.50 sand to silty sand 50-60 40-42 13 UNDEFILED
3.00 9.84 67.12 0.31 0.46 0.54 sand to silty sand 60-70 40-42 16 UNDEFILED
3.25 10.66 34.38 0.35 1.03 0.58 silty sandto sandysilt 40-50 38-40 i1 UNDEFIIID
3.50 11.48 6.18 0.05 0.86 0.60 sensitive fine grained UNDFNDUNDFD 3 .5
3.75 12.30 36.20 0.24 0.67 0.62 silty sandto sandysilt 40o50 38-40 12 UNDEFILED
4.00 13.12 36.32 0.)6 0.98 0.64 silty sandto sandysilt 40-50 38-40 12 UNDEFILED
4.25 13.94 67.98 0.42 0.62 0.66 sandto silty sand 60-70 40-42 16 UNDEFILED
4.50 14.76 50.48 0.40 0.79 0.68 silty sand to sandysilt 50-60 38m40 16 UNDEFIleD
4.75 15.58 33.96 0.25 . 0.73 0.71 silty sand to sandysilt 40-50 36-38 II UNDEFILED
5.00 16.40 12.78 0.23 1.77 0.73 clayey silt t-silty clay UNDFID UNDFD 6 1.1
5.25 17.22 4.68 0.05 1.06 0.75 sensitive finegrained UNDFIDUNDFD 2 .3
5.50 18.04 4.38 0.05 1.23 0.77 sensitive fine grained UNDFNDUNDFD 2 .3
5.75 18.86 4.20 0.06 1.48 0.79 sensitive fine grained UNDFIDUNDFD 2 .3
6.00 19.69 4.76 0.07 1.37 0.81 sensitive fine grained UNDFIDUNDFD 2 .3
6.25 20.51 5.60 0.08 1.45 0.84 sensitive finegrained UNDYlDUIDFD 3 .4
6.50 21.33 5.60 0.05 0.81 0.80 sensitive fine grained UNDriD UNDO 3 .4
6.75 22.15 5.46 0.07 1.21 0.88 sensitive finegrained UNOF_DUNDFD 3 .4
7.00 22.97 6.00 0.05 0.90 0.90 sensitive fine grnlned UNDrXDU|UFD 3 .4
7.25 23.79 4.58 0.03 0.61 0.92 sensitivefine grained UNDFIDUNDO 2 .3
7.50 24.61 5.90 0.06 0.97 0.94 sensitive fine grained UNDPIDUNDFD 3 .4
7.75 25.43 4.98 0.04 0.76 0.96 sensitive fine grained UNDID UNDFI) 2 .3
8.00 26.25 8.12 0.04 0.45 0.99 sensitive fine grained UNDFRDIJIDFD 4 .6
8.25 27.07 21.72 0.10 0.44 1.01 silty sandto sandysilt <4o 32-34 7 UNDEFILED
8.50 27.89 22.50 0.07 0.33 1.03 silty sand to sandy silt <40 32-34 7 UNDEFILED
8.75 28.71 9.70 0.06 0.60 1.05 sandysilt to clayeysilt UNDFIDUNDFD 4 .8
9.00 29.53 7.08 0.05 0.72 1.07 sensitive fins grnined UIDIID UNDFU 3 .5
9.25 30.35 9.44 0.03 0.30 1.09 sensitivefine grained UNDFNDUNDFD 5 .7
9.50 31.17 11.64 0.03 0.29 1.12 sandy silt to clayey silt UNDFD UNUFD 4 .9

....... mm.eemm o_om_.mm

Dr - All sands (Janiolkovskiet al. 1985) PSI- RobertsonandCanpanella1983 Su: Nk=10

lute: For interpretation purposesthe PLOTTED_ PROFILEshouldbe usedvit.h the TABUI_TEDOUTPUTfromCPTII_I(v 3.04) ,e,,



E TONTO ENVIRONMENTAL DRILLING

Operator:IONTCON.WATSONOnSiteL0c:CPT-I-2 PaqeNo.2

D..oooomo_oo_o_

DEPTH Qc(ave)Fs(avg)Rf(avg)SI_' SOILB_YI0_TYPE Eq-Dr PHI SPT Su
(neters) (feet) (tsf) (tsf) (t) (tsf) (t) deg. N tsf

9.75 ]1.99 11.28 0.08 0.69 1.14 sandysilt to clayey silt UNDFNDUNDrD 4 .9
10.00 32.81 9.54 0.05 0.49 1.16 sandysilt to clayey silt UNDFNDUNDFD 4 .7
10.25 33.63 8.02 0.00 1.00 1.18 clayey silt to silty clay UNDFNDUNDFD 4 .6
10.50 34.45 7.74 0.07 0.96 1.20 sensitive fine grained UNDFNDUNDFD 4 .5
10.75 35.27 9.66 0.06 0.65 1.22 sandysilt to clayey silt UNDFNDUNOFD 4 .7
11.00 36.09 48.40 0.40 0.83 1.24 silty sandto sandy silt 40-50 36-38 15 _[DEFIIID
11.25 36.91 144.94 3.41 2.36 1.27 silty sandto sandy silt 70-80 40-42 46 UIDNFIIlD

Dr - All sands(Jaaiolkovskiet a1.-1985) PHI- RobertsonandCnpanella 1983 Su:Nk=10

****Note: For interpretation purposesthe PLOTTEDCPTPROFILEshould be used vith the TABULATEDOUTPUTfron CPTINTR1(v 3.04) ee,,

_mr



E TONTO ENVIRONMENTAL DRILLING

vJperator :lOlTCOM.WATSON CPTDate :01/06/00 01:20
OnSite Loc:CPT-1-4 ConeUsed :462
JobNo. :2738.1402- Watertable(meters): 3
Tot. Unit it. (avq) : 115pcf u.,

DEPTH Qc(avq) Ps (av9) af (av9) SIGU' 5OILBEHAVI0_TYPE Eq- Dr PHI 5PT 5u
(neters) (feet) (tsf) (tsf) (_) (tsf) (t) deq. W tsf

_e___ooo_e_o_o_o_o_o_oo_o_o_o_o__o_--_-_o_o_o_e_

0.25 0,82 46.70 0.37 0.79 0.02 silty sand to sandysilt >90 >48 15 IJIDUIID
0.50 1.64 68.60 0.55 0.81 0.07 sand to silty sand >90 >48 16 U|DEFIIEU
0.75 1.46 81.84 0.45 0.56 0.11 sandto silty sand >90 >48 20 UiDZPIlZD
1.00 3.28 80.08 0.40 0.50 0.17 sand to silty sand 80-9O 46o48 19 U|DEPIIlD
1.25 4.10 84.98 0.37 0.43 0.21 sand to silty sand 80-90 46-48 20 OIDrFIl_
1050 4.92 75.08 0.35 0047 0.26 sand to silty sand 7O-80 44-46 18 INDIIIID
1075 5.74 50.26 0.21 0.43 0.31 sand to silty sand 60o70 42-44 12 gIDEFII_D
2000 6.56 50.58 0.22 0.44 0.35 sand to silty sand 60-70 42-44 12 U]IDEPIID
2.25 7.38 57.60 0.27 0.47 0.40 sand to silty sand 60-70 42-44 14 UIDEPI|ZD
2.50 8.20 47.16 0.22 0.47 0.45 sand to silty sand 50-60 40°42 ll UIDZPIIIU
2.75 9.02 31.98 0.16 0.50 0.50 silty sand to sandy silt 40-50 38-40 10 UIDLTIilm
3.00 9.84 37.18 0.15 0.40 0.54 silty sand to sandysilt 40-50 38-40 12 UIDEFIIED
3025 10.66 44.90 0.25 0.56 0.58 silty sand to sandysilt 50-60 38-40 14 UJIDEFIID
3.50 11.48 37.14 0024 0.65 0060 silty sand to sandysilt 40-50 38-40 12 UDF_IJ|D
3.75 12.30 12.00 0.16 1.36 0062 clayeysilt to silty clay UIDIqD OIUPD 6 1.I
4.00 13.12 17.88 0021 1.19 0.64 sandysilt to clayey silt UnPID U|DFD 7 1.7
4.25 13.94 21.92 0.30 1.38 0.66 sandy silt to clayey silt UliDPIU _lUYD 8 2.1
4.50 14.76 6.40 0.07 1.05 0.68 sensitivefine grained UIDPID O|UFD 3 .5

qmm_4.75 15.58 3.86 0.03. 0.83 0.71 sensitive fine grained lnlDmlD UIDFD 2 .2
5.00 16.40 3.78 0.03 0.71 0.73 sensitive fine graxned UIDPID UIUPD 2 .2
5.25 17.22 4.12 0.05 1.19 0.75 sensitive fine grained UIIDP|D OlDPD 2 03
5.50 18.o4 4.32 0.05 1.o6 0.77 sensitive fine grained UIDPID U]IDPD 2 .3
5.75 18.86 4.16 0.03 0.83 0.79 sensitive fine grained ,lUriD _IDPD 2 .3
6.00 19.69 5.28 0.07 1.42 0.81 sensitive fine grained UIDPID 1_iUPU 3 .4
6.25 20.51 4.32 0.03 0061 0084 sensitive fine graxned INDPIU UIDPD 2 .3
6.50 21.33 4.36 0004 0.82 0.86 sensitive fine grained UNDPIUUIDPD 2 .3
6.75 22.15 4046 0003 0.66 0.88 sensitive fine grained OliOr|U oinPD 2 .3
7.00 22.97 5.04 0.03 0.60 0.90 sensitive fine grained _DFID UIDFD 2 .3
7.25 23.79 5.06 0.03 0.61 0.92 sensitive fine grained U|OFID UJOPD 2 .3
7.50 24.61 5.38 0.04 0.66 0.94 sensitive fine graxned UIDPIU UIDFD 3 .3
7.75 25.43 5.70 0.03 0.45 0.96 sensitive fine grained INUPID UIDFD 3 .4
8.00 26.25 5.60 0.02 0.30 0.99 sensitive fine grained UIDPID UJlDFD 3 .4
8.25 27.07 5.98 0.02 0.35 1.01 sensitive fine grained UIIDlqDUIDPD 3 04
8.50 27.89 6.88 0.02 0.31 1.03 sensitive Line grnmed UllOnO UIOFU 3 .5
8.75 28.71 7.94 0.03 0.32 1.05 sensitive fine graxned OlDl_lD UIDFD 4 .6
9.00 29.53 12.00 0.02 0.18 1.07 sandy silt to clayeysilt UIDP|D OiDPD 5 1.0
9.25 30.35 11.06 0.01 0.09 1.09 sandy silt to clayey silt OIDIVlDUIDF1) 4 .9
9.50 31.17 6.52 0.03 0.44 1.12 sensitive fine grained Inll)PlO UIDPD 3 .4

Dr- All sands (Jsniolkovski et al. 1985) PHI- lobertson and Canpanell81983 5o: Ik: 10

'_ lute: For interpretation purposes the PLOTTDCPT_IOFILEshould be used eith the T_BUT_TEDOUTPUTfr0sCPTlE_t (v 3.04] cue,



TONTO ENVIRONMENTAL DRILLING

Operator :KOKTGOK.NATSON On Site Loc:CPT-1-4 Page!o. 2

DEPTH Qc (avg) Fs (avq) Rf (avq) SIGV' SOILBZnVIO0_TYPE E: - 9r PHI SPT Su
(neters) (feet) (tsf) (tsf) (_) (tsf) _: deg. K tsf

9.75 31.99 7.62 0.02 0.30 1.14 sensitive fine grained UHDFHDUNDFD 4 .5
10.00 32.81 7.14 0.03 0.37 1.16 sensitive fine grained UNDFNDUKDFD 3 .5
10.25 33.63 9.62 0.06 0.67 1.18 sandy silt to clayey silt _HDFKDUHDFD 4 .7
10.50 34.45 6.82 0.05 0.68 1.20 sensitive fine _ained UNDFKDUKUFO 3 .4
10.75 35.27 6.74 0.04 0.55 1.22 sensitivefine grained UKDFNOUKDFU 3 .4
11.00 36.09 7.18 0.05 0.69 1.24 sensitive fine grained UKDFNDUHDFD 3 .5
11.25 36.91 8.06 0.03 0.37 1.27 sensitive fine grained UNDFNDUWDFD 4 .5
11.50 37.73 12.18 0.05 0.40 1.29 sandysilt to clayey silt UNDFNDUNOFD 5 1.0
11.75 38.55 13.36 0.03 0.19 1.31 sandysilt to clayey silt _DFND UNDFD 5 1.1
12.00 39.37 27.22 0.15 0.56 1.33 silty sand to sandy silt <40 ]0-32 9 UNDErlI_
12.25 40.19 62.62 0.48 0.77 1.35 sand to silty sand 40-50 ]6-38 15 UIlDUIIED
12.50 41.01 171.02 1.27 0.75 1.37 sand 70-80 40-42 33 I_IDZFINZD
12.75 41.83 195.38 1.71 0.88 1.40 sand 80-90 42-44 37 IND_IIED
13.00 42.65 212.56 1.89 0.89 1.42 sand 80-90 42-44 41 U][DErlIZD
13.25 43.47 188.16 2.14 1.14 1.44 sand 70-80 42-44 36 UIDEFIIED
13.50 44.29 172.96 5.89 3.40 1.46 sandysilt to clayeysilt UNDFNDUNDFD>50 17.0
13.75 45.11 118.60 1.94 1.64 1.48 silty sand to sandy silt 60-70 40-42 38 UIDIYliID
14.00 45.93 96.56 3.29 3.41 1.50 sandysilt to clayey silt UIDFK_ _OfO 37 5.3

Imom._mmmm _4m momm _ mmm. omm4mm4u,m.mqDmG4_mm

Dr - All sands (Janiolkovski et el. 1985) PKI- Iobertson andCupanella 1983 Su: Nk:10
_me

-- Note: For interpretation purposes the PLOTTEDCPTP|OFILIshould be used eith the TIBUI£TEDOUTPUTfron CPTIITil(v 3.04) t,t



E TONTO ENVIRONMENTAL DRILLING

V Operator :KOMTGOMERYiiATSO CPTDate :07/I1/94 8:40
on Site Loc:CPT-!-5 ConeUsed :407
Job No. :2738.1402- Watertable (meters} : 3
Tot. Unit It. (avg) : 115 pcf

---------------- m'm_momQmmmm'mmmm.._mm_..mm_m..mmm.mmmmmm... Hm .._.....m..

DEPTH Qc (av9) Ps (avg) Rf (avg} SIGT' SOILBEI_VIOI_TYPE Eq- Dr PHI SPT Su
(meters) (feet) (tsf) (tsf) (t) (tsf) (t) deq. ! tsf

0.25 0.82 50.76 0.24 0.47 0.02 sandto silty sand >90 >48 12 OIDETI]I_
0.50 1.64 259.38 1.39 0.54 0.07 sand >90 >48 50 OID[TI|D
0.75 2.46 262.74 1.92 0.73 0.12 sand >90 >48 >50 OIDP_II_D
1.00 3.28 202.46 1.04 0.51 0.17 sand >90 >48 39 OlD|PIPED
1.25 4.10 151.54 0.70 0.46 0.21 sud >90 >48 29 OIDEFIiID
1.50 4.92 120.34 0.27 0.23 0.26 sand >9O 46-48 23 OlD[FIllED
1.75 5.74 90.70 0.15 0.17 0.31 sand 80-90 44-46 17 OIDEFDIED
2.00 6.56 78.30 0.19 0.25 0.35 sand to silty sand 70-80 44-46 19 OIDEFIHD
2.25 7.38 65.48 0.19 0.29 0040 sand to silty sand 60-70 42-44 16 OIDEFI|ZD
2.50 8.20 55.44 0.19 0.34 0.45 sand to silty sand 60-70 40-42 13 UIDErlIID
2.75 9.02 61.12 0.21 0.34 0.50 sand to silty sand 60-70 40-42 15 UIDEFI][ED
3.00 9.84 52.22 0.19 0.36 0.54 sand to silty sand 50-60 40-42 13 OIDEFIIlD
3.25 10.66 61.66 0.24 0.39 0.58 sand to silty sand 60m70 40"42 15 U][D_I]I_
3.50 11.48 64.06 0.24 0.38 0.60 sand to silty sand 60-70 40-42 15 UIDIrI]SID
3.75 12.30 44.66 0.27 0.60 0.52 silty sand to sandy silt 50-60 38-40 14 UIDLr/][ID
4.00 13.12 65.60 0.20 0.30 0.64 sand to silty md 60-70 40-42 16 OID_Ill_
4.25 13.94 43.46 0.28 0.64 0.66 silty sand to sandysilt 40m50 38"40 14 oiDl_Illm
4.50 14.76 32.28 0.10 0.32 0068 silty sandto andysilt <40 36-38 10 OIDUI|D

qua' 4075 15058 25.16 0.12 . 0.48 0.71 silty sand to sandysilt <4O 34-36 8 OIDEFIilm
5.00 16.40 78.04 0.33 0.42 0.73 sand to silty sand 60-70 40-42 19 OID]_IID
5.25 17.22 55.08 0.25 0046 0.75 sand to silty sand 50°60 38-40 13 _IDUIID
5.50 18.04 16.62 0.24 1.45 0.77 sandy silt to clayey silt OIDFIlDUIlDF1) 6 1.5
5.75 18.86 39.74 0.22 0.54 0.79 silty sand to sandysilt 40-50 36-38 13 OID[FIIID
6.00 19.69 17.28 0.28 1.63 0.81 sandy silt to clayey silt UIDFID UIDFi) 7 1.6
6.25 20.51 12.38 0.12 0.99 0.84 sandy silt to clayey silt OIDFID _IDFI) 5 1.1
6.50 21.33 5.26 0.02 0.36 0.86 sensitive fine grained 011)rl0 _DD 3 .4
6.75 22.15 5048 0.02 0040 0.88 sensitive finegrained OIOYXD0lOrD 3 .4
7.00 22.97 5.68 0.02 0034 0.90 sensitive flit grained OIDFID UIDFD 3 .4
7.25 23.79 5.00 0.04 0.76 0.92 sens:tive fine grained OIO_D oloro 2 .3
7.50 24.61 4050 0.02 0052 0.94 sensitive fine grained UDFD UDD 2 .3
7.75 25.43 4.94 0003 0,66 0.96 sensitive fine grained On_ HOrn 2 .3
8.oo 26.25 5.62 o.o5 o.06 o.99 arms:tirefine grained .inriD UnFD 3 .4
8.25 27.07 7.96 0.04 0.50 1.01 sensitive fine grained OIDrIOUID_ 4 .6
8.50 27.89 6.20 0.02 0.26 1.03 sensitive fine grained uJnruo mtnro 3 .4
8.75 28.71 6.54 0001 0.08 1.05 sensitive fine grained oinm 0morn 3 .4
9.00 29.53 6.54 -0.00 -0.07 1.07 undefined OIDFllO UIIOD UD! UIDI_IID
9.25 30.35 10.46 -0.01 -0.11 1.09 udefiitd UIDFn OlDl_ UD! OlOUlll_
9.50 31.17 21.40 0.01 0.07 1.12 silty sand to sandysilt <40 30-32 7 UIIDEFIID

Dr - All sands(Janinlloeskietal. 19853 PHI- IobertsonandCupoitlla 1983 Sa: |k= 10

_m_ l,re: Nr interpretation purposesUe PLOTTEI)C_ PROFILEshould be used with the T_UI_TL_OU_ fromCPTIITil(v 3.04} eeee



E TONTO ENVIRONMENTAL DRILLING

Operator:I01TG01ERYWATS0OnSiteLoc:CPT-I-5 PageNo.2

"omoooo'_omo.oooooooom_ooo_omooooooooooooooooooo, e_HMS_.me, O Qq_jr
non . mom.momm._.mmmmomommmooQmmommomm_mmmmom.

DEPTH Qc (aug) Fs (avq) Rf(aug) SIGV, SOILBEHAVIOURTYPE Eq- Dr PHI SPY Su
(neters) (feet) (tff) (Lqf) {t) (tsf) (t) deg. M _f

" _m.mmmm_mm_........ oo m. me ....oe... me oommmmm........

9.75 31.99 9.52 0.01 0.11 1.14 sensitivefinegrained UNOFIDONDFD 5 .7
10.00 32.81 9.06 -0000 -0.01 1.16 undefined UNDFNDUiDFD UDF UI[DEFI]IIII)

10.25 33.63 22.10 0.04 0.19 1.18 silty sand to sandysilt <40 30-32 7 RDrFIIXD
10.50 34.45 10.74 -0.01 -0.08 1.20 undefined U_DFNDUNOFDUDP UIIDEFIID
10.75 35.27 8.86 00.01 -0.07 1.22 undefined _DFID UIDFD UDF UID_IHD
11000 38009 8.88 -0.00 -0.02 1.24 undefined _DFND _DFD UDP UIDEFIID
lh25 36.91 8.46 0.01 0.09 1.27 sensitive fine grained U_DFHDUI_FD 4 06
11.50 37.73 16.12 0.03 0.21 1.29 sandysilt to clayey silt UIDFlqDUNDFD 6 1.3
11.75 38.55 8.64 0.01 0.08 1.31 sensitive fine grained U_DFI[D_DFD 4 .6
12.00 39.37 28006 0.22 0.80 1.33 silty sand to sandysilt <4O 32-34 9 UIDEFIID
12.25 40.19 115.44 0.65 0.57 1.35 sand 60-70 40-42 22 OID_FIIED
12.50 41.01 136.38 0.51 0.37 1.37 sand 70-80 40-42 26 UIlDLYIIII_
12.75 41.83 117.70 0040 0.34 1040 sand 60-70 40-42 23 UIID[FIID
13.00 42.65 98.42 0.26 0.27 1.42 Sand 60-70 38-40 19 NID[FIID
13.25 43.47 163.00 0059 0.36 1044 sand 70-80 40-42 31 UIDYYlI]_
13.50 44.29 186.32 0.89 0.48 1.46 and 70-80 42-44 36 UIDIFIID
13.75 45.11 67.58 0.49 0.73 1.48 sad to silty sand 40-50 36-38 16 UID]_I_D
14.00 45.93 31.70 0.56 1.77 1.50 sandysilt to clayey silt UIDFIIDUIDFI) 12 2.9
14.25 46.75 61.76 1.87 3.03 1.52 sandysilt to €layeysilt 0IDrlD U_ 24 509
14050 47.57 174.88 7.74 4.43 1.55 very stiff fine grained (t) UIDI_I) UIDPD >50 UIDETIilD
14.75 48.39 294.20 6.07 L06 1.57 sandto silty sand >90 42-44 >50 UIDIFIII_)
15.00 49.21 363.54 4.09 1.12 1.59 sand >90 44-46 >50 UIDEFI/D
15.25 50.03 326.12 3.52 1o08 1.61 sand >90 44-46 >50 UIIDEFII_D_IW
15.50 50.85 327.26 2.33 0.71 1.63 sand >90 44-46 >50 UIDlYIID
15.75 51.67 362.58 4.65 1.28 1.65 sand >90 44-46 >50 _DHIID
16.00 52.49 361.10 5034 1.48 1.68 sand to silty sand >9O 44-46 >50 UJD]_IIED
16.25 53031 399.18 3.95 0.99 1.70 sand >90 44-46 >50 NIDI_IID
16.50 54.13 444.56 3.67 0.82 1.72 gravelly sandto sand >90 44°46 >50 UHD|fl]_
16.75 54.95 343042 4.48 1.30 1.74 and >90 44-46 >50 UIDEFIIW
17.00 55.77 287.82 2.92 1.01 1.76 sand 80-90 42-44 >50 NID|FI]I_
17.25 56.59 295024 6099 2.37 1.78 silty sand to sandysilt 80-90 42-44 >50 OlOlYll_)

Dr - All sands(JaniolkovsUet al. 1985) lqI - tobertsonand_ulmtlla 1983 Su:Sk=10

(t) overconanlidatedor cenent_l

e,e, Note:F0rinterpretation purposesUe PLOTTED€_TnOrlLZshouldbe usedviU t_a TUULAI_0_ fr0nCPTIIlTll(v 3004)eeee

. .



E TONTO ENVIRONMENTAL DRILLING

_w'0perator:K01TGOR.MATSOH CPTDate:011061007:54
OnSite Loc:CPT-1-6 ConeUsed :462
3ohKo. :2738.1402" Matertable (neters): 3
Tot. Unit We. (avg) : 115 pcf

DEPTH Qc (avg) Ts (avg) Rf [av9) SIGV' SOILBEIKVIOUITYPE Eq- Dr PHI SPT Sa
(meters) (feet) (tsf) (tsf) (t) (tsf) (_) deq. M tsf

0.25 0.82 52.38 0.46 0.87 0.02 silty sandto sandysilt >90 _48 17 UIOEFI|ED
0.50 1.64 117.78 0.76 0.64 0.07 sandto silty sand >90 >48 28 OIDUIIED
0.75 2.46 124.54 0.58 0.46 0.12 sand >9O >48 24 UIDEFIIID
1.00 3.28 108.04 0.43 0.40 0.17 sand >90 >48 21 UIDEPIIED
1.25 4.10 23.24 0.31 0.42 0.21 sand to silty sand _0ea0 46-48 18 UIOEFI|EO
1.50 4.92 58.26 0.31 0.53 0.26 sandto silty sand 70-80 44-46 14 UIDEFIIED
1.75 5.74 70.78 0.36 0.51 0.31 sandto silty sand 70-80 44-46 17 UIDEFIIED
2.00 6.56 69.48 0.15 0.22 0.35 sandto silty sand _0-B0 42-44 17 FfDUIIED
2.25 7.38 36.64 0.04 0.I1 0.40 sand to silty sand 50-60 40o42 9 UIDtFII_
2.50 8.20 53.62 0.27 0.50 0.45 sand to silty sand 60-70 40-42 13 UIDKFIFED
2.75 9.02 106.18 0.79 0.74 0.50 sandto silty sand 70-80 44-46 25 UIDEFIFG
3.00 9.84 80.72 0.35 0.43 0.54 sandto silty sand 60-70 42o44 19 _iDIFIIED
3.25 10.66 38.20 0.20 0.52 0.58 silty sand to sandy silt 40-50 38-40 12 UIDEFIllm
3.50 11.48 26.34 0.14 0.54 0.60 silty sandto sandysilt <40 36-38 8 UDUIID
3.75 12.30 40.14 0.21 0.53 0.62 silty sandto sandysilt 40-50 38-40 13 UIDtFIID
4.00 13.12 17.00 0.07 0.39 0.64 sandysilt to clayey silt 010FNO UMDFD 7 1.6
4.25 13.94 19.46 0.07 0.37 0.66 silty sand to sandy silt <40 34-36 6 UIDEFIIED

qmw,4.50 14.76 21.20 0.22 1.02 0.68 sandysilt to clayey silt UNDFIDUIDFD 8 2.0
4.75 15.58 69.42 0.04 0.05 0.71 sendto silty sand 60-70 40°42 17 UIDtFIIED
5.00 16.40 0.46 0.04 " 7.96 0.73 undefined UDDrID_DrD UDYUIDEFIIED
5.25 17.22 0.48 0.03 6.79 0.75 undefined OllDFn U]OFDUDF HDEFII_I)
5.50 18.04 0.50 0.03 5.08 0.77 undefined _D UIDTD 0DY UIDtFIID,eDooen_

Dr - Ill sands (Janiolkonki et al. 1985) lqI - IobertsonandCnpanella 1983 Su: lk: 10

**** lute: FOr interp_e_ltion purposes the P_ _ PIOlqL|shouldbe used vit]l the TUULATDOUTPUTfromCPTIMTRI(v 3.04) ****



E TONTO ENVIRONMENTAL DRIELING

Operator :ROITGOIf.IATSOll CPTDate :011061008:30
OnSite Loc:CPT-I-6-A ConeUsed :462

Job No. :2738.1402" Watertable (meters) : 3
Tot. Unit Nt. (avq) : 115 pcf

DEPTH Oc (avg) Fs (avq) af (avg) SIGV' SOILBEIItVIOURTYPE £q - Dr PHI SPY Su
(haters) (feet) (tsf) (tsf) (t) (tsf) (%1 deq. N tsf

.o0o. oo_o0 so.sow .008 _ooeeeooooeeooo_o o00.0 sHoe.De.De o_ooosooeeeoeoaeeo, e_ooee_oeeOOOHOOOo--00, e o e see.., i .o ...oeee_._.eoee_oe

0.25 0.82 22.64 0025 1.09 0.02 sandysilt to clayey silt UNDFI(OUNDFD 9 2.2
0.50 1.64 120.86 0.86 0.71 0.07 sand to silty sand >90 >48 29 UBDEFIIi_
0.75 2.46 125.86 0.86 0.68 0.12 sand >9O >48 24 UIOZFI|D)
1.0O 3.28 140.54 0.59 0.42 0.17 sand >90 >48 27 UIDEFIHD
1.25 4.10 98.04 0.45 0.46 0.21 sand to silty sand 80-90 46-48 23 UIDEFI|ED
1.50 4.92 76.02 0.25 0.32 0.26 sand to silty sand 70-80 44-46 18 UIDIFIBED
1.75 5.74 79.46 0.24 0.30 0.31 sandtb silty sand 70-80 44-46 19 UIDZFI|ED
2.00 6.56 84.26 0.18 0.21 0.35 sand 70-80 44-46 16 U]IDIFI|KD
2.25 7.38 44.38 0.19 0.43 0.40 sand to silty sand 50-60 40-42 11 UIDEFI|ED
2.50 8.20 39.80 0.18 0.45 0.45 silty sand to sandysilt 50°60 40-42 13 mUllED
2.75 9.02 47.18 0.35 0.74 0.50 silty sand to sandysilt 50-60 40-42 15 01DEFI|ED
3.00 9.84 50.82 0.24 0.47 0.54 sand to silty send 50-60 40-42 12 UiDEFII_D
3.25 10.66 69.64 0.31 0.44 0.58 sand to silty sand 60-70 40°42 17 UIDEFIID)
3.50 11.48 83.74 0.40 0.48 0.60 sand to silty sand 60-70 42-44 20 U]IDIFIIID
3.75 12.30 85.36 0.40 0.46 0.62 sand to silty sand 60-70 42-44 20 UIDEFII[ID
4.00 13.12 38.92 0.22 0.55 0.64 silty sand to sandy silt 40-50 38-40 12 UIDRFI]_
4.25 13.94 25.08 0.02 0.06 0.66 silty sand to sandy silt <40 36-38 8 MtFlltD
4.50 14.76 10.34 0.04 0.40 0.68 sandysilt to clayey silt UNDF][DUIDFD 4 .9i
4.75 15.58 7.00 0.06 0.89 0.71 sensitive fine grained UIDFIO UIDFO 3 .6
5.00 16.40 7.08 0.05 " 0.67 0.73 sensitivefine grained UIDFIO UIDFD 3 .6
5.25 17.22 5.08 0.09 1.77 0.75 silty clay to €lay _IDFWD UIDFD 3 .4
5.50 18.04 9.94 0.16 1.65 0.77 clayey silt to silty €lay UJDFID U]iDFD 5 .8
5.75 18.86 8.02 0.10 1.25 0.79 clayey silt to silty €lay UIDFWDUIDFD 4 .6
6.00 19.69 7.54 0.09 1.17 o.81 undefined UIDFID U][DFDUDF UIDUIIRD
6.25 20.51 7.66 0.08 0.99 0.84 sensitive fine grained UIDFID U]IDFD 4 .6
6.50 21.]] 7.26 0.06 0.80 0.86 sensitivefine grained _DFRD URDFD 3 .6
6.75 22.15 6.18 0.04 0.65 0.88 sensitive fine grained UIDFIO UI[OFO 3 .4
7.00 22.97 7.30 o. o5 o.75 o.95 sensitive fine grained UIDFID UIDI_ 3 .6
7.25 23.79 6.80 0.05 0.81 0.92 sensitivefine grained _D_ID URDFD 3 .5
7.50 24.61 8.12 0.06 0.71 0.94 sensitive fine grained UIlDFNOUNDFD 4 .6
7.75 25.43 27.52 0.11 0.38 0.96 silty sand to sandy silt <40 34-36 90IDFZIIRD
8.00 26.25 26.34 0.05 0.20 0.99 silty sand to sandysilt <40 32-34 8 UIDIFIIRD
8.25 27.07 10.88 0.05 0.47 l.Ol sandy silt to clayey silt UBDFNDURDFD 4 .9
8.50 27.89 20.46 0.16 0.77 1.03 sandysilt to clayeysilt UIDFID UIDFD 8 lo8
8.75 28.71 29.36 0.11 0.38 1.05 silty sandto sandysilt <40 34-36 9 URDHFIID)
9.00 r 29.53 28.20 0.12 0.41 1.07 silty sandto sandysilt <40 32-34 9 UIDLYlRID
9.25 30.35 25.24 0.08 0.33 1.09 silty sand to sandysilt <40 32-34 8 OJD|FIIE)
9.50 31.17 20.10 0.12 0.62 1.12 sandysilt to clayey silt URDFNDUNDFD 8 1.8

oe_4n mqn me.Do omomoeoo oom4m_ m4noomeNNe_ m_e

Dr- kil sands(Janiolkovskiet el. 19853 PHI- RobertsonandCanpanella1983 Su: lik:10

'*** Rote: For interpretation purposesthe PLOTTEDCPTPROFILEshould be used vith the TUULATEDOUTPUTfron CPTII_I (v 3.04) *a _qlg_



•". TONTO ENVIRONMENTAL DRILLING

Operator:HONTGON.WATSONOnSiteLoc:CPT-I-6-APaqeNo.2

DEPTII Qc (avq) Fs (avq) Rf (avq) SIGV' SOILBE_VIOURTYPE Eq - Dr PHI SPY Sn
(neters) (feet) (_f) (tsf) (t) (tsf) (t) deq. N _f

9.75 31.99 15.20 0.17 1.11 1.14 sandysilt to clayey silt UHDFNDUHDFD 6 1.3
i0.00 32.81 12.16 0.06 0.53 1.16 sandysilt to clayey silt UNDID UKDFD 5 1.0
10.25 33.63 8.56 0.04 0.45 1.18 sensitive fine qrained _DPND UWDFD 4 .6
10.50 34.45 11.24 0.03 0.25 1.20 sandysilt to clayey silt UNDFND_DFD 4 .9
10.75 35.27 11.82 0.08 0.69 1.22 sandysilt to clayey silt UIIDPNDUNDFD 5 .9
11.00 36.09 55.26 0.20 0.37 1.24 sand to silty sand 40-50 36-38 13 UIDEPIIID
11.25 36.91 27.92 0.25 0.91 1.27 silty sandto sandysilt <40 32-34 9 UIIDEFIID
11.50 37.73 26.10 0.16 0.60 1.29 silty sandto sandy silt <40 30-32 8 OlDEFIID
11.75 38.55 94.70 0.60 0.63 1.31 sand to silty sand 60-70 38-40 23 OJDZPIID
12.00 39.37 137.10 0.82 0.80 1.33 sand 70-80 40-42 26 UIDtrlID
12.25 40.19 135.98 0.94 0.69 1.35 sand 70-80 40-42 26 UND[rlI_
12.50 41.01 135.70 0.82 0.61 1.37 sand 70-80 40-42 26 UllOZFI|t_
12.75 41.83 129.88 2.88 2.22 1.40 silty sand to sandysilt 60-70 40-42 41 UNDUIID
13.00 42.65 140.22 6.49 4.63 1.42 very stiff fine qrained (*) OSOPID _DFD >50 UIDtTIID
13.25 43.47 251.50 6.83 2.72 1.44 silty sand to sandy silt 80-90 42-44 >50 UIDEFIID

_om_ mmom4mmqNnmo_m_m _ __o=_=--_---= ==--= =_ _ _m 4nH_mom_mo mm4u_ommommD_ mMmm_ooommmmmemm.mmmm mmomomm41m momom4uNmm

Or - All sands (Janiolkovski et al. 1585) PHI- iobertson and Canpanella1983 Su: Nk=10

(t) overconsolidated or cemented

_, _lote: For interpretation purposesthe PLO_DCPTPiOFILEshould be used vith the TtBULtTDOUTPUTfromCPTINR1(v 3.04) ,tt,
e



TONTO ENVIRONMENTAL DRILLING

Operator:I01TG01.WAYS0! CPTDate:0612919411:18
OnSite Loc:CPT-1-7 ConeUsed :462
Job No, :2738.1402. later table (seters): 3
Tot, Unit it, (avg): 115 pcf •

DEPT] Qc(avg) Fs (avg) Rf(avq) SI_V' SOILBEHAVIOUI(TYPE Eq - Dr PHI 5PT Su
(meters) (feet) {tsf) (tsf) (t) (tsf) (I) deq. N tsf

0.25 0.82 69,42 0,46 0,66 0,02 sand to silty sand >90 >48 17 INDErI]ED
0.50 1.64 117,74 1,23 1,05 0,07 sand to silty sand >90 >48 20 U]IDIFIHD
0,75 2,46 78,44 0,45 0,58 0,12 sand to silty sand >9O >48 19 OiDIrlIED
1,00 3,28 60,76 0,27 0,45 0,17 sand to silty sand 70-80 46-48 15 _IDEBI]ID)
1,25 4,10 58,14 0,30 0,51 0,21 sand to silty sand 7O-6O 44-46 14 0]IDUI|D
1,50 4,92 69,68 0,35 0,51 0,26 sand to silty sand 70-80 44-46 17 UIDEFII_
1,75 5,74 62,54 0,31 0,49 0,31 sand to silty sand 70-80 44-46 15 UIDUInD
2,00 6,56 60,42 0,28 0,46 0,35 sand to silty sand 60-70 42-44 14 UIDIrlID)
2.25 7.38 54.48 0.28 0.52 0.40 sandto silty sand 60-70 42-44 13 O]IDEFInD
2,50 8,20 59,04 0,31 0,53 0,45 sand to silty sand 60-70 42-44 14 UIDIFIID
2,75 9.02 72.18 0,38 0,52 0,50 sand to silty sand 60-70 42-44 17 OllDEFI|ID
3,00 9,84 63,92 0,30 0,60 0,54 sand to silty sand 60-70 40-42 15 IN1)IFIIED
3.25 10.66 27,48 0.24 0,86 0.58 silty sandto san&/silt <40 36-38 9 OIDUIID
3.50 11.48 25.98 0,21 0,82 0,60 silty sandto sandy silt <40 36-38 8 UJIDLYlXD
3,75 12,30 13,46 0,21 1,54 0,62 clayey silt to silty clay 01Dlql) UIIDFD 6 102
4,00 13,12 6,08 0,11 1,86 0,64 silty clay to clay UJnlql) _DFD 4 ,5
4,25 13,94 32,90 0,25 0,75 0,66 silty sandto sandy silt 40-50 36-38 I1 0IDZFIID)
4.50 14.75 40.02 0.31 0.78 0.68 silty sandto sandysilt 40-50 38-40 13 U]IDEFIIED
4.75 15.58 38.24 0.28 . 0.73 0.71 silty sand to sandy silt 40-50 38-40 12 1NDZFIID_Ig_
5,00 16,40 11,24 0,17 1,48 0,73 clayey siltto silty clay ODFID U]iDFD 5 1,0
5,25 17,22 3,30 0,01 0,39 0,75 sensitive fine grained OIDrlIDUEDFO 2 ,2
5.50 18,04 2,68 0,01 0,34 0,77 sensitive fine grained UIDFIIDINDFD 1 ,1
5.75 18.86 3.28 0.02 0.48 0.79 sensitivefine grained 01DFID UBDFD 2 .2
6,00 15,69 4,18 0,01 0,30 0,81 sensitive fine grained Ull)rlD _DFD 2 ,3
6,25 20,51 4,26 0,01 0,30 0,84 sensitivefine grained ODrD UIDFD 2 ,3
6,50 21033 4,56 0,01 0032 0,86 sensitive fine grained UIDFID UIDFD 2 ,3
6.75 22.15 5.84 0.02 0.28 0.88 sensitivefine grained 01DIqiD_OFD 3 .4
7,00 22,97 6,62 0,01 0,19 0,90 sensitive fine grained ODYJD nDFD 3 ,5
7.25 23.79 7.76 0.02 0.28 0.92 sensitivefine gra_ned OIDIqlDOJDrD 4 .6
7.50 24.61 6.58 0.02 0.28 0.94 sensitive fine grained OlDl_lO INDFD ) .5
7,75 25,43 12,94 0,01 0,11 0,96 sandy silt to clayey silt UIDrlD _IDFO 5 1,I
8,00 26,25 25,16 0,02 0,09 0,99 silty sandto sandysilt (40 32-34 8 UIDETIIED
8,25 27,07 51,84 0,30 0,57 1,01 sand tosilty sand 40°50 36-38 12 _I1)EFIID
8.50 27,89 9,08 0,06 0,66 1,03 clayey silt to silty clay UIDPID U]IDFD 4 ,7
8.75 28.71 8.68 0.01 0.09 1.05 sensitive fine grained UIDFID OIDFD 4 07
9,00 29,53 8,24 0,01 0,11 1,07 atuitive fine grained 0JDlql) UIDFD 4 ,6
9.25 30.35 7.04 0.01 0.14 1.09 sensitivefine grained UIDIqD_I)FO 3 .5
9,50 31,17 6,24 0,01 0,18 1,12 sensitive fine grained U]IDFIDUIDFD 3 ,4

Dr - All sands (Jauiolkovski et al, 1985) PHI- Iobertson andCanpanella1983 Su: Ik= 10

lute: Pot interPretation purposes the PLOTTEDCPTPIOFILIshould be used vith the TUULITD0FlUff fromCPTINTR1(v 3,04) ee_e_



E TONTO ENVIRONMENTAL DRILLING

Operator:IONTGOM.WATSON OnSiteLoc:CPT-I-7 PaqeNo.2

DEPTH Qc (av9) Fs (avg) Rf (avq) SI;V' SOILBF,HAVlOURTYPE £q - _r _I SPY Su
(neters) {feeL) (t.sf) (tsf) (|) (tsf) (_) deq. N tsf

9.75 31.99 6.62 0.02 0.25 1.14 sensitive fine grained _UFN8 UNDFD 3 .4
10.00 32.81 6.56 0.01 0.11 1.16 sensitive fine grained UNDFNDUHUFD 3 .4
10.25 33.6] 12.74 0.01 0.10 1.18 sandy silt to clayey silt _KDFNDUKUFD 5 1.0
10.50 34.45 19.58 0.03 0.13 1.20 silty sand to sandysilt <40 30-32 6 U]IDErlND
10.75 35.27 11.70 0.04 0.37 1.22 sandysilt to clayey silt OHDFNDONDFD 4 .9
11.00 36.09 7.58 0.01 0.15 1.24 sensitive fine grained UHDFNDUNDFD 4 .5
11.25 36.91 8.86 0.02 0.21 1.27 sensitive fine grained UNDFNDUNDFD 4 .6
11.50 37.73 13.92 0.04 0.28 1.29 sandysilt to clayey silt Ul0rNO UNUFD 5 1.1
11.75 38.55 20.46 0.07 0.34 1.31 silty sand to sandy silt <40 30-32 7 UIDEFIIZD
12.00 39.37 38074 0.17 0.44 1.33 silty sand to sandysilt <40 34-36 12 UIDIFIID)
12.25 40.19 42.52 0.19 0.46 1.25 silty sand to sandysilt (40 34-36 14 UIDETIID
12.50 41.01 49.76 0.20 0.40 1.37 sandto silty sand 40-50 36-38 12 UNDEFI]ID
12.75 41.83 48.22 0.19 0.39 1,40 sand to silty sand 40-50 34-36 12 UIDEFIIED
13.00 42.65 38.46 0.09 0.23 1.42 sand to silty sand <40 32-34 9 UIUEFI|D
13.25 43.47 63.56 2.22 3.50 1.44 clayey silt to silty clay UNDFNDUNDFD 30 6.1
13.50 44.29 120.58 4.42 3.66 1.46 sandysilt toclayeysilt o_Ynu UIIUFD 46 11.8
13.75 45.11 119.38 3.34 2.80 1.48 sandy silt to clayey silt ONUFNDUNDFO 46 11.6
14.00 45.93 138.96 1.58 1.13 1.50 sand to silty sand 7o-8o 40-42 33 U]IDIFIJ_D
14.25 46.75 280.98 2.66 0.95 1.52 sand >90 42-44 >50 OlOtrlllD
14.50 47.57 329.92 3.86 1.17 1.55 sand >90 44-46 >50 OIDEFIIED
14.75 48,39 279,70 3.95 L.41 1,57 sand to silty sand 80-90 42-44 >50 UIDErlFKI)
_5.00 49.21 297.62 4.31 1.45 1.59 sand to silty sand )90 42-44 >50 UIDLYlBID

"_en_15.25 50.03 266.92 4.63 . 1.73 1.61 sandto silty sand 80-90 42o44 >50 INDErI|D
15.50 50.85 244.74 2.13 0.87 1.63 sand 80-90 42-44 47 UID_IIED
15.75 51.67 117.60 5.38 4.58 1.65 very stiff fine grained (o) OIDFNDOIDFU >50 UIDEPIIED
16.00 52.49 186.02 5.24 2.82 1.68 silty sand to sandysilt 70-80 40-42 >50 UI0_IID

amem_im_.aDo o_,um_1

Dr- All sands(Janiolkouskiet al. 1985) PHI- RoberLsonandCanpanella1983 Su:lk= 10

(*) overconsolidatedor unseated

**eLNote:Forinterpretationpurposesthe PLOTT_CPTPIOFIL!shouldbe usedvith tho TABULATEDOUTPUTfromCPTIITI1(v 3.04) ,eft



E TONTO ENVIRONMENTAL DRILLING

Operator :MONTGOI.WATSON CPTDate :06/28/948:22
OnSite Loc:CPT-1-8 ConeUsed :462

JobNo. :2738.141_2 Watertable (seters): 3
Tot. Unit we. (avq) : 115 pcf _

DEPTH 0c (avq) rs (avg) If (av9) SIGV' SOILHEHAVI0_TYPE Eq- Dr PHI SPT Su
(meters) (feet) (tsf) (tsf) (t) (tsf) (_) deq. N tsf

0.25 0.82 86.52 0.38 0.44 0.02 sandto silty sand )90 >48 21 HOEFIRZD
0.50 1.64 194.72 1.63 0.84 0.07 sand >90 >48 37 UIDUIIED
0.75 2.46 208.36 1.47 0.71 0.12 sand >90 >48 40 OIDEFIIID
1.00 3.28 162.40 0.86 0.53 0.17 sand >9O >48 31 UIDEFIHD
1.25 4.10 125.56 0.60 0.48 0.21 sand >90 >48 24 U][DEFIIED
1.50 4.92 99.24 0.49 0.&9 0.26 sand to silty sand 80-90 46-48 24 URDEFIRED
1.75 5.74 85.92 0.44 0.52 0.31 sandto silL_sand 70-80 44-46 21 OIO_IllED
2.00 6.56 83.62 0.47 0.57 0.35 sandto silty sand 70-80 44-46 20 UIDEFI|D)
2.25 7.38 114.72 0.59 0.52 0.40 sand 80-90 44-46 22 _UIIF_
2.50 8.20 122.66 0.64 0.52 0.45 sand 80-90 44-46 23 UIDEFIND)
2.75 9.02 118.36 0.56 0.47 0.50 sand 80-90 44-46 23 UBDEFIR_
3.00 9.84 106.36 0.49 0.46 0.54 sand 70-80 42-44 20 URDEFIIID

3.25 10.66 86.70 0.42 0.48 0.58 sandto silty sand 70-80 42-44 21 UIDEFIiID
3.50 11.48 69.16 0.35 0.51 0.60 sad to silt_ sand 60-70 40-42 17 UIDIFIIED
3.75 12.30 84.28 0.44 0.53 0.82 sandto silty sand 60-70 42-44 20 OIlDLeII_D
4.00 13.12 38.94 0.35 0.91 0.64 silty sand to sandysilt 40-50 38-40 12 UIDLYIilED
4.25 13.94 21.54 0.08 0.36 0.66 silty sandto sandy silt <40 34-36 7 OllDIFIll_

4.50 14.76 40.08 0.21 0.52 0.88 silty sandto sandysilt 40-50 38-40 13 glDEFI3.
Ill

4.75 15.58 32.96 0.46 . 1.40 0.71 sandysilt to clayey silt UNOFID_UFD 13 2_e_v
5.00 16.40 19.70 0.13 0.65 0.73 sandysilt to clayeysilt OIDrND UIDFD 8 1.8
5.25 17.22 36.64 0.41 1.12 0.75 silty sandto sandy silt 40-50 36-38 12 OIDUIIID
5.50 18.04 7.12 0.08 1.12 0.77 sensitivefine grained U_DFmDUIIDFD3 .6
5.75 18.86 7.96 0.03 0.40 0.79 sensitivefine grained OlnFNDoanFn 4 .6
6.00 19.69 6.16 0.03 0.49 0.81 sensitive fine grained UIDFi0 UIUFD 3 .5
6.25 20.51 6.22 0.03 0.53 0.84 sensitivefine grained _D_D U]IDFD 3 .5
6.50 21.33 6.76 0.06 0.83 0.86 sensitivefine grained U_DFID UIDFD 3 .5
6.75 22.15 7.06 0.04 0.63 0.88 sensitivefine grained OaDFltDOSDrD 3 .5
7.00 22.97 7.68 0.11 1.45 0.90 clayey silt to silty clay URDFNDUIDFD 4 .6
7.25 23.79 6.34 0.04 0.58 0.92 sensitivefine grained UNDrllDOlDYD 3 .4
7.50 24.61 7.10 0.07 0.99 0.94 sensitivefine grained UNDFNDUIlDFD 3 .5
7.75 25.43 6.76 0.07 1.01 0.96 sensitivefine grained OSDF_DUNDFD 3 .5
8.00 26.25 8.70 0.05 0.54 0.99 sensitivefine grained UIDFXUmFD 4 .7
8.25 27.07 6.64 0.00 0.07 1.01 sensitive fine grained UIlOFID_DFO 3 .5
8.50 27.89 6.08 0.01 0.18 1.03 sensitive fine grained _DFND _IDFD 3 .4
8075 28.71 7.60 0.01 0.18 1.05 sensitive fine grained _FlO OSDFD 4 .5
9.00 29.53 15.46 0.07 0.44 1.07 sandysilt to clayey silt 1NDFIiDUIDFD 6 1.3
9.25 30.35 8.88 0.01 0.08 1.09 sensitive fine grained gllDFID UIIDFD 4 .7
9.50 31.17 7.38 0.02 0025 1.12 sensitivefine grained _DFND UliDFD 4 .5

mm_m .moo _ mo mmmm moo_mm o. _m_._o .ore e_m_o o_momm_oo4uDo'eDIDe_iPoe_mPm'_m_meH_m'_°_8_° °_u__m om_mm_,mN_DOm

Dr- t11 sands(Janiolkovskietal. 1985) PHI- iobertsonandCanpanella1983 Su:Nk=10

**** Note: For interpretation purposes the PLOTTEDCPTPROFILEshould be used with the TABULATEDOUTPUTfromCPTIlfTR1(v 3.04) *_m_e



E TONTO ENVIRONMENTAL DRILLING

Operator:MONTG01.WATS01OnSiteLoc:CPT-I-8 PageNo.2

DEPTH Qc(avg) Fs (avq) Rf (avg) SIGV' SOILBEE_VIO_TTPE in - Dr PHI SPT Su
(meters) (feet) (tsf) (tsf) (|) (tsf) i_1 deq. N tsf

o.,

9.75 31.99 7.72 0.01 0.12 1.14 sensitive fine grained UKDFNDUNDFD 4 .5
10.00 32.81 10.96 0.00 0.0] 1.16 sandysill to clayeysilt UHDFNDUNDFD 4 .9
10.25 33.63 17.00 0.05 0.27 1.10 sandysill to clayey silt UNDFNDUNDFD 7 1.5
10.50 34.45 27.78 0.14 0.50 1.20 silty sand to sandysilt <40 32-34 9 UIDEFI|ED
10.75 35.27 30.42 0.20 0.51 1.22 silty sandto sandysilt <40 34-36 12 _iDIFIID
11.00 36.09 23.80 0.10 0.43 1.24 silty sand to sandysilt <40 30-32 8 UJDZrlID
11.25 36.91 10.98 0.03 0.32 1.27 sandysilt to clayey sill UKDFNDUHDFD 4 .8
11.50 37.73 9.68 0.04 0.40 1.29 sandy silt to clayey sill UNDFND_DFD 4 .7
11.75 38.55 10.20 0.06 0.55 1.31 sandy silt to clayey silt UNDFNDRDFD 4 .8
12.00 39.37 9.52 0.04 0.39 1.33 sandy sill to clayey silt UNDFNDUNDFD 4 .7
12.25 40.19 9.60 0.01 0.07 1.35 sensitive fine grained UNDFNDUNDD 5 .7
12.50 41.01 8.94 0.01 0.08 1.37 sensitive fine grained UNOFNOONOFO 4 .6
12.75 41.83 12.26 0.01 0.09 1.40 sandysill to clayeysilt UNDFNDUNDFD 5 .9
13.00 42.65 23.44 0.14 0.58 1.42 silty sand to sandysill <40 30o32 7 UIDETIHD
13.25 43.47 94.66 0.66 0.70 1.44 sandto silty sand 50-60 38-40 23 UIDIFI|D
13.50 44.29 187.68 1.37 0.73 1.46 sand 70-80 42-44 36 UIDIrlID
13.75 45.11 217.12 1.47 0.68 1.48 sand 80-90 42-44 42 OIDEFIllD
14.00 45.93 239.86 2.31 0.96 1.50 s8_d 80-90 42-44 46 UIDZFIIED
14.25 46.75 358.44 3.81 1.06 1.52 sand >90 44-46 >50 UDLYlID
14.50 47.57 299.36 3.34 1.12 1.55 sand >90 42-44 >50 UIDEFIII[D
14.75 48.39 300.76 2.69 0.89 1.57 sand >90 42°44 )50 UDNFIID

Dr - tll sands (Janiolkovski at sl." 19853 PFI- Robertsonand ¢anponella1983 Su: Nk=10

tent Note:For interpretationpurposesthe PLOTmC_ PiOrI_ shouldbe usedwiththeTIBULATEDOUTPUTfron CPTINTR1(v 3.04) eeee



E TONTO ENVIRONMENTAL DRILLING

Operator :KOK?GOK.HATSOB OPTOate :01/05/00 8:40
OnSite Loc:CPT-I-IO Conegsed :462
3oh He. :2738.1402 Watertable (meters) : 3

Tot. OnitVt. (avg): 115pcf

DEPTH Qc(avq) Fs (avq) ef (avq) SIGV' SOILBEHAVIOURTYPE Eq- Dr PHI SPY Sn
(meters) (feet) (tsf) (tsf) (t) (tsf) (t) deq. X tsf

0.25 0.82 11.56 0.05 0.48 0.02 sandy silt to clayeysilt UI[DFNDUHDPD 4 1.1
0.50 1.64 61.12 0.43 0.70 0.07 sand to silty sand >90 >48 15 UIDHPIID
0.75 2.46 85.34 0.69 0.81 0.12 sand to silty sud >90 >48 20 UIDEFIIED
1.00 3.28 90.14 0.52 0.57 0.17 sandto silty sand 80-90 >48 22 UIDEFIIED
1.25 4.10 112.04 0.51 0.45 0.21 sand >90 46-48 21 UROErlHR
1.50 4.92 102.06 0.43 0.42 0.26 sand 80-90 46-48 20 UNDEFILED
1.75 5.74 93.98 0.44 0047 0.31 sand to silty sand S0-90 44-45 23 91DUIIED
2.00 6.55 85.28 0.43 0.51 0.35 sand to silty and 70-80 44-46 20 U]IDEFIIED
2.25 7.38 77.56 0.39 0.50 0.40 sandto silty and 70-80 42-44 19 OliPEFIlEO
2.50 8.20 59.90 0.35 0.51 0.45 sand to silty and 60-70 42-44 17 UJIDZrIH_
2.75 9.02 59.94 0.37 0.51 0.50 sandto silty _and 60-70 40-42 14 UIDETIIED
3.00 9.84 52.80 0.35 0.55 0.54 sandto silty and 50-50 40-42 13 RDUIID
3.25 10.56 52.50 0.32 0.61 0.58 sandto silty land 50-60 40-42 13 OIDEIqIED
3.50 11.48 51.00 0.32 0.63 0.60 sand to silty ;and 50-50 40-42 12 UNDS!I]ED
3.75 12.30 48.30 0.37 0.77 0.62 silty sud to sandysilt 50-60 38-40 15 UIDtrlID
4.00 13.12 58.55 0.35 0.59 0.64 sandto silty sand 50-60 40-42 14 U]ID_IIfD
4.25 13.94 45.22 0.44 0.98 0.56 silty sand to sandy sill 40-50 38-40 14 gloEFIr"
4.50 14.76 45.16 0.41 0.91 0.58 silty sand to sandy silt 40-50 38-40 14 _DHFI_._
4.75 15.58 74.42 0.42 0.57 0.71 sand to silty sand 50-70 40-42 18 OIOLTIIin'"
5.00 16.40 65.14 0041 " 0.63 0.73 sand to silty sand 50-60 40°42 16 UIDEFI|ED
5.25 17.22 19.96 0.30 1.91 0.75 sandysilt to clayey sill UIDF11DUHDYD 8 1.0
5.50 18.04 7.05 0.21 2.99 0.77 clay UnDiD UHDrD 7 .5
5.75 18.86 52.20 0.25 0040 0.79 sand to silty sand 50-60 38-40 15 UIDgFIIIm
5.00 19.59 120.05 0.59 0.5T 0.81 sand 70-80 42-44 23 UIlDEFIIED
6.25 20.51 58.00 0.38 0.56 0.84 sand to silty sand 50-60 40-42 15 UIDEFIID
6.50 21.33 7.96 0.01 0.08 0.86 sensitive fine grained _DYHD UDDTD 4 .5
5.75 22.15 7.68 0.04 0.55 0.88 sensitivefine grained O]ID_DmJDrD 4 .5
7.00 22.97 10.38 0.10 0.94 0.90 clayey silt to silty clay UJDFID UNDPD 5 .9
7.25 23.79 5.31 0.05 1.09 0.92 sensitivefine grained UHDFIDOliDFD 3 .3
7.50 24.51 4.92 0.04 0.75 0.94 sensitive fine grained UIDFND UIDFD 2 .3
7.75 25.43 5.04 0.05 1.12 0.95 seui_t fine grained gltOlqO OItDFD 2 .3
8.00 26.25 • 6.52 0.09 2.32 0.99 sensitivefine grained _IDFHD UIDFD 3 .5
8.25 27.07 5.74 0.07 1.30 1.01 sensitivefine greened UIDFliD UIIDFD 3 .4
8.50 27.89 5.08 0.05 1.11 1.03 sensitive fine grained UIDPHDUIDFD 2 .3
8.75 28.71 5.52 0.05 1.08 1.05 sensitivnfine gnzned glD_O UIDFD 3 .3
9.00 29.53 5.95 0.07 1.15 1.07 sensitive fine grained UIDFID U|DFD 3 .4
9.25 30.35 8.78 0.07 0.85 1.09 clayey:silt to silty clay OIDHIDUIOFD 4 .7
9.50 31.17 6.06 0.05 0.78 1.12 sensitive finn grained _IDrID _IDTD 3 .4

Dr - tll sands {Jaaiolko.ki at al. 1985) PHI- iobertson andCaapanella 1983 Su: Ik: 10

**** lore: Fo_ interpretation purposes the PLOTTEDCPTPHOFII_should be usedvitt the TABULATEDOUTPUTfroa CPTIITRI(v 3.04)



E TONTO ENVIRONMENTAL DRILLING

Operator :MOMTCON.WATSONOnSite Loc:CPT-I-IO Paqe No. 2

_-m_m-o_-_m_-__._-_o_m_o_m_-_._m__m_m_-_mo_-_--_-o_m-_o_mm_

OEPTH Qc(avq) Fs (avg) Rf {avg) SICV' SOILBEHAVIOURTYPE Eq - Dr PHI SPY Su
(neters) (feet) (tsf) (tsf) (_) (tsf) (I) deg. S tsf

9.75 ]1.99 9.20 0.03 0.37 1.14 sensitivefine grained UIDFNOUNDFD 4 .7
10.00 32.81 11.58 0.05 0.44 1.16 sandysilt to clayey silt UNDFNDUNDFD 4 .9
10.25 33.63 12.78 0.06 0.47 1.18 sandysilt to clayey silt _DFND UNDFD 5 1.0
10.50 34.45 8.18 0.04 0.43 1,20 sensitive fine grained UMDFIDUMDFD 4 .6
10.75 35.27 8.36 0.03 0.37 1.22 sensitive fine grained UNDFNDUNDFD 4 .6
11.00 36.09 7.62 0.02 0.32 1.24 sensitive fine grained USDFNDUNDFD 4 .5
11.25 36.91 12.90 0.07 0.55 1.27 sandysilt to clayeysilt ONDFNDUNDFD5 1.0
11.50 37.73 7.46 0,05 0.66 1.29 sensitive fine grained UIDFND I_DFD 4 .5
11.75 38.55 7.16 0.04 0.59 1.31 sensitive fine grained UIDFID _DFD 3 .4
12.00 39.37 7.80 0.07 0.90 1.33 sensitive fine grained UIDFNDUNDFD 4 .5
12.25 40.19 7.96 0.09 1.08 1.35 clayeysilt to silty clay USDFNDUNDFD 4 ,5
12.50 41.01 8.44 0.09 1.01 1.37 clayey silt to silty clay UIDrND ONDFD 4 .6
12.75 41.83 7.40 0.08 1.02 1.40 sensitive fine grained _NDT_D_NDFD 4 .5
13.00 42.65 7.58 0.07 0.97 1.42 sensitivefine grained U_FND UNDFD 4 .5
13.25 4L47 7.90 0.08 1.07 1.44 clayey silt to silty clay I_DFID UNDYD 4 .5
13,50 44,29 7.60 0,08 1.10 1.46 undefined I_IDFNDUNDFDUDF UNDEFILED

13.75 45.11 9.84 0.05 0.48 1.48 sandysilt to clayey silt UNDFNDUNDFD 4 .7
14.0o 45.93 17.20 0.11 0.63 1.50 sand_silt to claye7 silt UlOrlD UIDFn 7 1.4
14.25 46.75 31.52 0.26 0.84 1.52 silty sandto sandysilt <4o 30-32 10 IJ]IDEFIID
14.50 47.57 91.78 0.74 0.81 1.55 sand to silty sand 50-60 38-40 22 OnEFIIED
14.75 48.39 224.12 1.76 0.79 1.57 sand 80-90 42-44 43 UIDEFIID
15.00 49.21 294.38 2.75 0.94 1.59 sand )90 42-44 >50 UNDEFILED

_me_15.25 50.03 318.52 3.43 1.08 1.61 sand >90 44-46 >50 UIDEFIIED
15.50 50.85 301.88 3.10 1.03 1.63 sand 390 42-44 >50 UIDEFIIED
15.75 51.67 275.26 2.58 0.94 1.65 sand 80-90 42-44 >50 UID_IIED
16.00 52.49 231.68 2.39 1.03 1.68 sand 80-90 42-44 44 UIlDEFIIED
16.25 53.31 241.88 2.19 0.90 1.70 sand 80-90 42-44 46 UID_IID
16.50 54013 310.64 3.04 0.98 1.72 sand 390 42-44 >50 O]IDEFIIZD
16.75 54.95 305.62 3.09 1.01 1.74 sand >90 42-44 >50 UNDEFILED
17.00 55.77 286.28 3.11 1.08 1.76 sand 80-90 42-44 )50 UNDEFILED
17.25 56.59 251.32 2.41 0.96 1.78 sand 80-90 42-44 48 9]IDEFIIED
17.50 57.41 229.16 1.58 0.69 1.80 sand 80-90 42-44 44 UIDZFIlED
17.75 58.23 217.96 1.53 0.70 1.83 sand 80-90 40-42 42 UID_II_D
18.00 59.06 194.52 1.58 0.81 1.85 sand 70-80 40-42 37 UIDEFIlED
18.25 59.88 159.96 0.82 0.51 1.87 sand 70-80 40-42 31 UIDUIIED
18.50 60.70 165.04 0.72 0.44 1.89 sand 70-80 40-42 32 UIIDEFIIED

18.75 61.52 61.62 0.56 0.92 1.91 silty sandto sandysilt 40-50 34-36 20 U]ID_IID
19.00 62.34 62.16 0.58 0.93 1.93 silty sandto sandysilt 40-50 34-36 20 UIDEFIIED
19.25 63.16 148.36 2.69 1.81 1.96 silty sandto sandy silt 60-70 38-40 47 UNDEFINED
19.50 63.98 90,80 4.28 4.72 1.98 veqstiff finegrained(e) UJDrNDUIDFD 350 UIDEFZI]_)
19.75 64.80 81.66 4.57 5.60 2.00 ver7 stiff fine grained(t) U_DI_ID_DFD >50 UIIDEFIIED
20.00 65.62 85.92 4.80 5.58 2.02 very stiff fine grained (e) UIDI_IDUIDFD >50 UIDEFII_D

o m moo _ meIdN_OQ I_B • m m IQeeNeoi iQOlm

Dr - All sands (Janiolkovski et al. 19853 PHI- Iobertson andCanpanella1983 Su: lk: 10

(e) overconsolidated or cenented

Note: For interpretation purposesthe PLOTTEDCPTP_OFIL!should be used vith the TIBULITDOUTPUTfromCPTINT_I(v 3.04} _ete



E TONTO ENVIRONMENTAL DRILLING

Operator :MONTCOM.WATSON OnSite Loc:CPT-I-10 Page No. 3

DEPTH Oc(avg) Fs (avg) Rf (avg) SIGV' SOILBEHAVIOURTYPE Eq - Dr PHI SPT Su
(meters) [feet) [tsf) [tsf) (I) (tsf) (l! deg. N tsf

enOeMND

20.25 66.44 180.72 4.18 2032 2.04 silty sandto sandysilt 70-80 40-42 >50 URDEFIHD

Or- All sands(Jauiolkowskiet al. 1985) PHI- RobertsonandCupanella1983 Su:Nk:10

e., Rote:ForinterpretationpurposesthePLOTTEDCPTPROFILEshouldbeusedwiththeTABULATEDOUTPUTfromCPTINTR1(v 3.04)eeee



TONTO EI_T_JIRONMENTAL DRILLING

Operator :MONTGOM.WATSON CPT Date :06/28/94 6:40
On Site Loc:CPT-l-11 Cone Used :462
Job No. :2738.1402 Water table (meters) : 3
Tot. Unit Wt. (avg) : 115 pcf

DEPTH Qc (avg) Fs (avq) Rf (avq) SIGV' SOILBEHAVIOI_TYPE Eq-0r PHI SPY Su
(meters) (feet) (tsf) (tsf) (t) (tsf) !_) deq. N tsf

9.25 0.82 66.06 0.49 0.74 0.02 sand to silty sand >90 >48 16 INDEPINED
0.50 1.64 121.70 0.76 0.63 0.07 sand >90 >48 23 UIDEFINED
0.75 2.46 135.36 0.90 0.67 0.12 sand >90 >48 26 UHO_rIl_D
1.00 3.28 119.38 0.55 0.46 0.17 sand >90 >48 23 UIDZTIIID

1.25 4.10 93.68 0.38 0.41 0.21 sand to silty sand 80-90 46-48 22 UND[FIIID
1.50 4.92 74.30 0.30 0.40 0.26 sand to silty sand 70-8O 44-46 18 UID[FI|ED
1.75 5.74 66.12 0.30 0.45 0.31 sandto silky sand 70-80 44-46 16 _DEFINED
2.00 6.56 58.92 0.31 0.52 0.35 sand to silty sand 60-70 42-44 14 UIDEFIIED
2.25 7.38 56.40 0029 0.52 0.40 sand to silty sand 60-70 42-44 14 INDEFINED
2.50 8.20 58.46 0.30 0.51 0.45 sand to silty sand 60-70 42-44 14 UHDErI|ED
2.75 9.02 54.68 0.31 0.57 0.50 sandto silty sand 50-60 40-42 13 UIlDEFIIZD
].00 9.84 48.28 0.28 0.59 0.54 sand to silty sand 50-60 40-42 12 UJlDUIHD
3.25 10.66 53.86 0.31 0.58 0.58 sand to silty sand 50-60 40-42 13 UNDEFILED
3.50 11.48 49.62 0.32 0.64 0.60 silty sand to sandysilt 50-60 40-42 16 IDIDErlIED
3.75 12.30 57.34 0.3] 0.58 0.62 sand to silty sand 50-60 40-42 14 INDETIlm)
4.00 13.12 71.48 0.39 0.54 0.64 sand to silty sand 60-70 40-42 17 UID[rI|ED
4.25 13.94 44.78 0.26 0.59 0.66 silty sandto sandysilt 40-50 38-40 14 UIDEFIHED
4.50 14.76 45.12 0.23 0.52 0.68 silty sand to sandysilt 40-50 )8-40 14 U]IDETIIED
t.75 15.58 21.72 0.20 0.90 0.71 sandysilt to clayeysilt UNDFNDONDFD 8 2.0
5.00 16.40 7.20 0.18 2.51 0.73 silty clay t, clay UNDFNDUliDFD 5 .6

_45.25 17.22 19.12 0.21 . 1.09 0.75 sandysilt to clayey silt UNOFIO_iOF0 7 1.8
5.50 18.04 4.10 0.03 0.81 0.77 sensitive fine grained UJDFHDUIDFD 2 .3
5.75 18.86 3.90 0006 1.58 0.79 sensitive fine grained UIDPHDUNDFD 2 .2
6.00 19.69 4.12 0.10 2.31 0.01 clay UIlDFliDUNDFI) 4 .3
6.25 20.51 5.10 0.08 1.53 0.84 sensitive fine grained UIDFNDUIDFD 2 .3
6.50 21.33 4.24 0.09 2.23 0.86 clay UDDFNDUMDFD 4 .3
6.75 22.15 4.00 0.08 2.02 0.88 clay UIID_D UIDFD 4 .2
7.00 22.97 5.30 0.15 2.76 0.90 clay U]IDFIDUNDFD 5 - _ .4
7.25 23.79 4002 0.07 1.80 0.92 sensitivefinegrained UJO_SOmioFo 2 .2
7.50 24.61 4.30 0.07 1.52 0.94 sensitive fine grained UIIDFNDUliDFD 2 .2
7.75 25.43 5.34 0.05 0.88 0.96 sensitivefinegrained U_DFID UBDFD 3 .3
8.00 26.25 8.66 0.05 0.58 0.99 sensitive fine grained UIDFNDUiDFD 4 .7
8.25 27.07 4074 0.03 0.60 1.01 sensitivefinegrained UIIDFIDUNDFD 2 .3
8.50 27.89 6.00 0.05 0.01 1.O3 sensitive fine grained UIlDFSDUSDrD 3 .4
8.75 28.71 8072 0.06 0.66 1.05 udefined UIDfilO UIDFD UDF UNDEFILED
9.00 29.53 8.90 0.06 0.69 1007 clayey silt to silty clay UIlDFIDOIDFD 4 .7
9.25 30.35 26.48 0.08 0.30 1009 silty and to nudy silt <40 32-34 8 UIDEFIIZD
9.50 31.17 19.14 0.11 0.56 1.12 sandysilt to clayey silt _DFID UNDFD 7 1.7

Dr - All sands (Janiolkovski et al. 1985) PKI- BobertsonandCanpaanlla1983 5u: Nk=10

"** K,re: For interpretation purposes the PLOTTEDCPTPROFILEshould be used vith the %BULATEOOUTPUTfromCPTIKTH1(v 3.04) ,re



TONTO ENVIRONMENTAL DRILLING

Operator :MONTGOM.etTSOS OnSite Loc:CPT-I-ll Page No. 2

DEPTH Qc(avg)Fs(avq)Hf(avg) SIGV' SOILBEHAVIOURTYPE Eq- Dr PHI SPT Su
(meters) (feet) (tdf) (tsf) (%) (tsf) (%) des. N tsf

9.75 31.99 27.26 0.14 0.52 1.14 silty sand to sandysilt <40 32-34 9 _DEFIIIED
10.00 32.81 42.44 0.27 0.64 1.16 silty sand to sandysilt <40 36-38 14 UIIDEFIIED
10.25 33.63 51.70 0.33 0.64 1.18 sand to silty sand 40-50 36-38 12 UNDEFINED
10.50 34.45 49.96 0.27 0.53 1.20 sandto silty sand 40-50 36-38 12 UIIDEFIIID
10.75 35.27 40.94 0.18 0.44 1.22 silty sand to sandysilt <40 34-36 13 _DEFIIED
11.00 36.09 14.68 0.12 0.80 1.24 sandysilt to clayey silt UNDFNDUHDFD 6 1.2
11.25 36.91 6.98 0.05 0.65 1.27 sensitive fine graxned UIDFHD UIDFD 3 .4
11.50 37.73 7.20 0.05 0.74 1.29 sensitive fine graxned glIDrHD UNDFD 3 .5
11.75 38.55 7.20 0.07 0.97 1.31 sensitive fine grained UIIDFHDUNDFD 3 .5
12.00 39.37 6.70 0.06 0.89 1.33 sensitive fine grained UIlDFNDUNDFD ] .4
12.25 40.19 7.00 0.07 0.95 1.35 sensitive fine grained _DFND _DFD 3 .4
12.50 41.01 7.28 0.06 0.80 1.37 sensitivefine qraxned UIDFIIDU_DFD 3 .4
12.75 41.83 7.84 0.07 0.90 1.40 sensitive fine grained ONDFNDUI(DFD 4 .5
13.00 42.65 6.94 0.07 1.04 1.42 sensitive fine grained DliD_UDUIIDFD 3 .4
13.25 43.47 7..20 0.08 1.05 1.44 sensitive fine grained UIDFND UNDFD 3 .4
13.50 44.29 7.18 0.09 1.18 1.46 sensiti_e fine q:ained UllDFNDUWDFD 3 .4
13.75 45.11 7.42 0.09 1.20 1.48 undefined UIIDFI_DUNDFDUDF UIDL_IIID
14.00 45.93 7.68 0.09 1.16 1.50 clayey silt to silty clay U]IDFliD UNDFD 4 .5

14.25 46.75 11,02 0.13 1.22 1.52 clayeysilt to silty clay UIlDFNDUIlDFD 5 .8
14.50 47.57 54.48 0.42 0.76 1.55 silty sand to sandy silt 40-50 34-36 17 _Iln
14.75 48.39 266.84 2.01 0.75 1.57 sand 00-90 42-44 >50 _ZTII_
15.00 49.21 308.34 2.83 0.92 1.59 sand >90 42-44 >50 UIDUII_!
15.25 50.03 271.20 2.70 1.00 1.61 sand 80-90 42-44 >50 UIlDEFIJIDV
15.50 50.85 268.26 2.54 " 0.95 1.63 sand 80-90 42-44 >50 U]IDEFIIED
15.75 51.67 309.42 2.59 0.84 1.65 sand >90 42-44 >50 OIDEFIHD
16.00 52.49 317.72 2.68 0.84 1.68 sand >90 42-44 >50 U]IDITIID
16.25 53.31 261.78 2.29 0.88 1.70 sand 80-90 42-44 >50 UIIDrFI]ID
16.50 54.13 280.02 2.13 0.76 1.72 sand 80-90 42-44 >50 UIDEIII_)
16.75 54.95 203.12 1.13 0.56 1.74 sand 70-80 40-42 39 OiIDZFIilD)
17.00 55.77 128.88 0.70 0.54 1.76 sand 60-70 38-40 25 glOuIlrl_
17.25 56.59 130.96 0.56 0.42 1.78 sand 60-70 38-40 25 UIDZrlIID)
17.50 57.41 131.82 0.61 0.46 1.80 sand 60-70 38-40 25 UIIDZrlID
17.75 58.23 97.70 0.39 0.39 1.83 sand 50-60 36-38 19 UIDIFIID
18.00 59.06 95.26 0.56 0.59 1.05 sandto silty sand 50-60 36-38 23 UIDEFIID
18.25 59.88 141.82 0.66 0.47 1.87 sand 60-70 38-40 27 UIIDZFI]I1D
18.50 60.70 51.30 0.80 1.55 1.09 :. silty sand to sandy silt <40 32-34 16 IJIDIFI|I_
18.75 61.52 38.44 0.42 1.08 1.91 silty sand to sandy silt €40 30-32 12 _lmuil_
19.00 62.34 11.66 0.12 1.04 1.93 sandysilt to clayey silt UIDFID UIlDFD 4 .l

,am. mmmNmm_Dl_

Or- Lll sands(Saniolkovskietal. 1985) PHI- Iobertsonand¢ampanella1983 Su:Ilk=10

**DeNote: For interpretation purposesthe PLOTTEDCPTPROFILEshould be used with the T&BUL_TEDOUTPUTfromCPTIIITIL1(v 3.04) **t,



E TONTO ENVIRONMENTAL DRILLING

_m_:perator :HOITGOIHRYWATSO CPTDate :07/05/948:16
on Site Loc:CP?-I-12 ConeUsed :407
JobNo. :2738.1402" rater table (neters) : 3
Tot. Unit it. (avq) : 115 pcf

DEPTH Ociavg) Fs (avq) ef (avg) SIGV' SOIL8EHAVIOURTYPE Eq- Dr PHI SPT Su
(seters) (feet) (tsf) (tsf) (t) (tsf) (_) deg. g tsf

0.25 0.82 64.40 0.32 0.50 0.02 sand to silty sand >90 >48 15 UIDI_IID
0.50 1.64 260.02 0.71 0.44 0.07 sand >90 >48 31 UNDITIID
0.75 2.46 275.38 1.87 0.68 0.12 sand >90 >48 >50 UIDEFIIZD

1.00 3.28 311.62 1.76 0.57 0.17 _avelly sandto sand >90 >48 50 UEHrlID
1.25 4.10 189.46 0.73 0.39 0.21 sand >9O >48 36 UEIrIilD
1.50 4.92 85.12 0.4? 0.55 0.25 sand to silty sand 80-90 46-48 20 UIDIrI|D
1.75 5.74 50.24 0.20 0.41 0.31 sand to silty sand 60-70 42-44 12 UIDErIIID
2.00 6.56 26.66 0.28 1.05 0.35 sandysilt to clayey silt U]iUFMDU]IDFD 10 2.6
2.25 7.38 36.94 0.19 0.52 0.40 silty sandto sandysilt 50-60 40-42 12 HDEFIID
2.50 8.20 72.72 0.34 0.46 0.45 sand to silt! sand 60-70 42-44 17 UND_IIL_
2.75 9.02 54.84 0.33 0.50 0.50 sand to silty sand 50-?0 42-44 16 UIOZrIl]_
3.00 9.84 41.54 0.25 0.52 0.54 silty sand to sandysilt 50-60 39-40 13 _IDEFIND
3.25 10.66 25.80 0.19 0.72 0.58 silty sand to sandysilt <4O 36-)8 9 UIDZFIi_D
3.50 11.48 21.60 0.17 0.79 0.60 sandy silt to clayey silt UIDrND UIDrD 8 2.0
3.75 12.30 7.62 0.10 1.28 0.62 clayeysilt to silty clay _ID_D UIlDR 4 .6
4.00 13.12 3.04 0.08 2.77 0.64 clay UIDPEDOHDPD 3 .2
4.25 13.94 1.92 0.05 2.48 0.66 clay UIDFNDUID_ 2 .1

_up, l.50 14.76 9.92 0.07 0.75 0.68 sandysilt to clayey silt UIDF]D UIDPD 4 .9
4.75 15.58 4.40 0.05 . 1.06 0.71 sensitive fine grained UEFID _lDfO 2 .3
5.00 16.40 8.76 0.05 0.62 0.73 sensitive fine grained gllOraO UIDD 4 .7
5.25 17.22 5.40 0.09 1.62 0.75 sensitive fine grained UIlOFIDOJDrO ) .4
5.50 18.04 11.56 0.05 0.39 0.77 sandy silt to clayey silt glDFaO OlDPD 4 1.0
5.75 18.86 10.92 0.06 0.53 0.79 sandysilt to clayey silt glD_D gaorD 4 .9
6.00 19.59 12.08 0.04 0.35 0081 sandy silt to clayey silt UIDiID UIDD 5 1.0
6.25 20.51 9.40 0.12 1.24 0.84 clayey silt to silty €lay UIOFID UND_ 5 .8
5.50 21.33 24.15 0.42 1.74 0.86 sandy silt to clayey silt UIDPID U]IDPD 9 2.2
6.75 22.15 34.64 0.28 0.81 0.88 silty sand to sandy silt <40 36-38 11 UilDEFZID
7.00 22.97 76.40 0.34 0.45 0090 sud to silty sad 60-70 40-42 18 UID[YlJSD
7.25 23.79 104.00 0055 0.53 0.92 sand to silty sand 60-70 40-42 35 II_EFIID
7.50 24.61 97.42 0.49 0.50 0.94 sand to silty sud 60-70 40-42 23 OD|FIHD
7.75 25.43 106.96 0.52 0.48 0.95 sud 60°70 40-42 20 Olm|FtllD
8.00 26.25 70.14 0.45 ] 0.65 0.99 sandto silty sand 50-60 38-40 17 UNDIFIID
8.25 27.07 71.80 0.38 0.53 1o01 sand to silty sand 50-60 38-40 17 UDIFIID
8.50 27.89 52.I0 0.16 1.38 1.03 silty sand to sudy silt 50-60 38-40 20 gli_11_
8.75 28.71 21.96 0.25 1.15 1.05 sandy silt to clayey silt UIDISD OIDPO 8 2.0
9.00 29.53 11.06 9.16 1.48 1.97 clayey silt to silty €lay UIDPID U]IDFD 5 .9
9.25 30.25 18.46 0.31 1.09 1.09 sandy silt to clayey silt 011DPIDOID_ 7 1.6
9.50 31.1? 52.28 0.29 9.56 1.12 sand to silty sand 40-50 36-38 13 UIDSFIISD

Dr- All sands(Janiolkovskiet al. 1985) PHI- lobertson andCupanella1983 Sn:lk: I0

'¥lote: For interpretation puposes _e PLOTTEDCPTPROFILEshould be used vitdl _t ?anUIATEOO_POTfrom CPTIITILI(v 3.04) ,ee,



E TONTO ENVIRONMENTAL DRILLING

Operator:MONTGOMERYWATS0OnSiteLoc:CPT-I-12 PaQeMo.2

DEPTH Qc (avq) Fs(avq) Rf (avq) SIGv' SOILREIIAVIOURTYPE Eq - Dr PHI SPT Su
(neters) (feet) (tsf) (tsf) (|) (tsf) (_) deg. N tsf

e.t_.

9.75 31.99 144.52 0.46 0.32 1.14 sand 70-80 42-44 28 _DErI]_I)
10.00 32.81 157.52 0.72 0.46 1.16 sand 70-80 42-44 30 U/DEFI|ID
10.25 33.63 161.98 0.68 0.42 1.18 sand 70-80 42-44 31 _OEFIMED
10.50 34.45 94.08 0.52 0.55 1.20 sand to silty sand 60-70 38-40 23 UIDEPI|I1)
10.75 35.27 121.30 0.58 0.48 1.22 sand 60-70 40-42 23 UID[FIIID
11.00 36.09 163.08 0.79 0.49 1.24 sand 70-80 42-44 31 UIDIFI/ll)
11.25 36.91 176.52 0.83 0.47 1.27 sand 70-80 42-44 )4 UIIDEFIll_
£1.50 37.73 115.90 0.49 0.42 1.29 sand 60-70 40-42 22 UIlDEFIll_
11.75 38.55 35.88 0.28 0.77 1.31 silty sand to sandy silt <40 34-36 11 UIDEFIIED
12.00 39.37 12.58 0.05 0.41 1.33 sandysilt to clayey silt UNDFNDUNDFD 5 1.0
12.25 40.19 8.60 0.03 0.36 1.35 sensitive fine grained _DFMD UNDFD 4 .6
12.50 41.01 7.74 0.04 0.50 1.37 sensitivefine grained UllDFNDUNDFD 4 .5
12.75 41.83 7.20 0.05 0.68 1.40 sensitive fine grained UIIDFNDUNDFD 3 .4
13.00 42.65 7.16 0.07 1.02 1.42 sensitive fine grained _DFND UIDFD 3 .4
13.25 43.47 6.72 0.08 1.19 1.44 sensitive fine grained UJ[OFMDUNDFO 3 .4
13.50 44.29 6.98 0.09 1.32 1.46 sensitivefine grained U/DFND UIDFD 3 .4
13.75 45.11 6.86 0.08 1.23 1.48 sensitive fine grained nD_D UXDFD 3 .4
14.00 45.93 7.38 0.07 0.92 1.50 sensitive fine grained USDFID UIIDFD 4 .4
14.25 46.75 6.72 0.09 1.27 1.52 sensitivefine grained UIDFMDUMDFD 3 04
14.50 47.57 6.90 0.09 1.33 1.55 sensitive fine grained UIDFMDUlil)FD ) .4
14.75 48.39 6.86 0.09 1.37 1.57 sensitivefine grained nOFaD _OFO 3 .4
15.00 49.21 7.16 0.09 1.28 1.59 undefined UIDFID UIDFD _F UIDEPII
15.25 50.03 7.36 0.09 1.26 1.61 undefined OIDFMD_DFD UDF UIDEFII_Ye

15.50 50.85 7.58 0.09 1.17 1.63 undefined _UIDFID UMDFDUDF OlDrfI]ll_
15.75 51.67 7.56 0.10 1.28 1.65 €layey silt to silty clay OlDFIO UIDFD 4 04
16.00 52.49 7.66 0.09 1.12 1.61 undefined _FMD _DFD VDF UIDEFI/D
16.25 53.31 7.68 0.08 1.10 1.70 undefined 01DFMD UIDFD _F NIDtFII_

16.50 54.13 7.64 0.08 0.99 1.72 sensitive fine grained UIDF|D UIDrD 4 .4
16.75 54.95 8.70 0.07 0.75 1.74 clayey silt to silty clay UIDFMDUIDFO 4 .5
17.00 55.77 8.34 0.06 0.73 1.76 sensitivefine grained glDrMD UIlDFD 4 .5
17.25 56.59 8.10 0.07 0.85 1.78 sensitivefine grained OlOFIO UIDFI) 4 .4
17.50 57.41 8.42 0.08 0.93 1.lO clayey silt to silty clay UIDFID UIDFD 4 .5
17.75 58.23 8.58 0.07 0.82 1.83 clayey silt to silty €lay UIDFIIDUIID_ 4 05
18.00 59.06 8.62 0.07 0.83 1.85 clayey silt to silty clay UIDFIO UIDFD 4 .5
18.25 59.88 9.28 °0.04 0.47 1.87 audy silt to clayeysilt OilDFID UIDF1) 4 .5
18.50 60.70 19.50 0.12 0.60 1.89 sandysilt to clayey silt UIDFIDU/DO 7 1.6
18.75 61052 65.08 0026 0.39 1.91 sand to silty nund 40-5o 34°36 16 OIDEFIIlm
19.00 62.34 106.78 0.53 0049 1.93 sand 50-60 38-40 20 glDKFIMD
19.25 63.16 27.18 0035 1,29 1.96 sandysilt to clayey silt OlIDFID _DFD 10 2.3
19.50 63.98 10.04 0.04 0.40 1.t8 sandysilt to clayey silt UIDFMDUMDFD 4 .4
19.75 64.80 10022 0.06 0059 2000 sandysilt to clayey silt HDF|D UIDFD 4 .6
20.00 65.62 9.64 0.07 0073 2.02 sandysilt to clayeysilt UIDFND _IDFD 4 .5

.... e_n4n4n

Dr - _11 sands (Jasiolkovskiet al. 1985) MI - lob.tenonandCupunella1983 Su: Ik=10

-- lot.: Forinterpretation purposesUe PLO?_ _ PlOrlIJshouldbe usedviU the ?IBULtTtOOUTPUTfronCPTIl_l (v 3.04) e_g,



E TONTO ENVIRONMENTAL DRILLING

Operator:MONTGOHERYWATS0OnSiteLoc:CPT-I-12 PageSo.3

DEPTH Qc(avq) Fs(avq) Rf(avg) SIGv' SOILBEHtVIOURTYPE Eq - Dr PHI SPT Su
(Deters) (feet) (tsf) (tsf) (_) (tsf) i_) deg. M tsf

20.25 66.44 9.50 0.09 0.91 2.04 clayey silt to silty clay UNDFNDUNDFO 5 .5
20.50 67.26 9.80 0.10 0.97 2.06 clayey silt to silty clay UNDF_DUNDFD 5 .5
20.75 68.08 10.34 0.10 0.96 2.09 clayey silt to silty clay UNDFNDUNDFD 5 .6
21.00 68.90 16.52 0.16 0.99 2.11 sandysilt to clayey silt UNDFNOUNDFD 6 1.2
21.25 69.72 84.56 0.79 0.93 2.13 sandto silty sand 50-60 36-38 20 DIDEFII_
21.50 70.54 60.78 1.00 1.65 2.15 silty sandto sandysilt 40-50 34-36 19 UIDUI|ED
21.75 71.36 19.78 0.57 2.90 2.17 clayey silt to silty clay USOFNDUNDFD 9 1.5
22.00 72.10 11.02 0.13 1.18 2.19 clayey silt to silty clay UHDFNDUIDFD 5 .6
22.25 73.00 10.16 0.12 1.21 2.21 clayey silt to silty clay UNDFSD_DFD 5 .5
22.50 73.82 10.28 O.1l 1.08 2.24 clayey silt to silty clay UNDFNDUSDFD 5 .6
22.75 74.64 10.38 0.11 1.07 2.26 clayey silt to silty clay UIDFMDUI[DFD 5 06
23.00 75.46 10.20 0.12 1.15 2.28 clayey silt to silty clay UliDFNDUNDFD 5 .5
23.25 76.28 15.88 0.10 0.61 2.30 sandysilt to clayey silt UNOFND_OFD 6 1.1
23.50 77.10 53.46 0.27 0.50 2.32 sandto silty sand _40 32-34 13 UID_I|D
23.75 77.92 43.04 0.25 0.59 2.34 silty sand to sandysilt <40 30-32 14 UIDEFIID
24.00 78.74 104.60 0.78 0.75 2.37 sand to silty sand 50-60 36-38 25 UIDgFIID
24.25 79.56 153.26 1.19 0.78 2.39 sand 60-70 38-40 29 UIDEFI|gl)
24.50 80.38 19.32 0.43 2.21 2.41 clayey silt to silty clay UNDFIDUIDFD 9 1.4
24.75 81.20 13.44 0.11 0.82 2.43 sandy silt to clayey silt DIDFID _DrD 5 .8
25.00 82.02 12.64 0.16 1.27 2.45 clayey silt to silty clay UIDFID UIDFD 6 .7
25.25 82.84 12.48 0.17 1.33 2.47 clayey silt to silty €lay UIIDFIDUBDFD 6 .7

_,5050 83.66 12.20 0.17 1.38 2.49 clayeysilt to silty clay I_DrlD ONDFD 6 07
_5.75 84.48 11.66 0.16 . 1034 2.52 clayey silt to silty clay OXDFIDmfD 6 .6
26.00 85.30 11.16 0.15 1.33 2.54 clayey silt to silty clay DXDFJDU]IDrD 5 .6
26.25 86.12 12000 0.16 1.36 2.56 clayey silt to silty clay UIDFID UIlDFD 6 .7
26.50 86.94 12.20 0.17 1.42 2058 clayey silt to silty clay IJ]iD_IDUNDrD 6 .7
26.75 87.76 12.24 0.19 1.55 2060 clayey silt to silty €lay UHDFIDUNDFD 6 07
27.00 88.58 12.48 0.20 1.58 2.62 clayeysilt to silty clay UWDFNDUIDFD 6 .7
27.25 89.40 12.88 0.20 1.57 2.65 clayey silt to silty clay _HDrID UHDFI) 6 .7
27.50 90.22 12.54 0.20 1.58 2.67 clayeysilt tosilty clay _DFND UIDFD 6 .7
27.75 91.04 I2.92 0.21 1.60 2.69 clayey silt to silty clay UIIDFIDUIIDFD 6 07
28.00 91.86 13.26 0.21 1.60 2.71 clayey silt to silty clay UIDFID UIDFD 6 08
28.25 92.68 13.32 0.20 1.50 2.73 clayey silt to silty clay UIDFID _DrD 6 .8
28.50 93.50 12.74 0.18 1.45 2.75 clayeysilt to silty clay UIDFSDUIDFD 6 .7
28.75 94.32 13.00 0.16 1.22 2.77 sandysilt to clayeysilt OIDFID _DFD 5 .7
29.00 95.14 13.08 0.15 1.11 2.80 sandysilt to €layey silt UIDPNDI_IDFD 5 .7
29.25 95.96 56.90 0.46 0.81 2.82 silty sandtoatndy silt <40 30-32 18 01D[FIID
29.50 96.78 75.30 1.78 2.36 2.84 sandysilt to clayeysilt UIDFJiDOIDFD 29 6.9
29.75 97.60 29.56 1.03 3.48 2.86 clayey silt to silty clay UIIDFIlDUIlDFI) 14 203
30.00 98.43 76.22 1.74 2.28 2.88 silty sandto sandysilt 40-50 32-34 24 UIDLYI|ED
30.25 99.25 33.70 1.18 3.50 2.90 clayeysilt to silty €lay O]IDFIDUllD_ 16 2.8
30.50 100.07 30.80 1.02 3.31 2.93 clayey silt to silty clay UIDFID UIDFD 15 2.5

Dr - Ill sands (Jniolkovski et el. 1985) PBI- tobertson andCupanella1983 Su:Uk=10

V lore: For interpretationpurposesthe PLOTTEDCPTPlOYlI_shouldbe useduith the TunUL&TEDOUTPUTfromCPTI|TR1(v 3.04) tree



T'ONTO ENVIRONMENTAL DRILLING

Operator:MONTC01ERYWATSOOnSiteLoc:CPT-1-12 PaqeNo.4

Q----o----mooooo_o_moooooommo_oQo_oo o_m6_m__o__m_-__o_-_-_o_-_--Q--_-_e_mm_m_

DEPTH Qc(avg)Fs(avq)Rf(avg) SIGV' SOILBEHAVIOURTYPE -Eq-Dr PHI SPT Su _8_
(seters) (feet) (tsf) (tsf) (%) (tsf) (_) deq. N tsf

30.75 100.89 34.54 1.16 3.37 2.95 clayey silt to silty clay UHOFHDUNDFD 17 2.8
31.00 101.71 32.90 1.03 3.13 2.97 clayey silt to silty clay UNOFNDUNDFD 16 2.7
31.25 102.53 29.80 0.70 2.35 2.99 sandysilt to clayey silt UNDFNDUNDFD 11 2.3
31.50 103.35 28.98 0.62 2.14 3.01 sandy silt to clayey silt UHDFNDUNOFD ll 2.3
31.75 104.17 26.62 0.45 1.71 3.03 sandy silt to clayey silt UNDFNDUNDFD 10 2.0
32.00 104.99 23.00 0.39 1.71 3.05 sandy silt to clayey silt UMDFMDU_DFD 9 1.6
32.25 105.81 20.52 0.30 1.48 3.08 sandysilt to clayey silt UIDFID UNDFD 8 1.4
32.50 106.63 21.00 0023 1.10 3.10 sandysilt to clayey silt _DFND ONDFD 8 1.4
32.75 107.45 22.60 0.30 1.34 3.12 sandy silt to clayey silt _DFND UNDFD 9 1.6
33.00 I08.27 23.98 0.40 1.65 3.14 sandy silt to clayey silt _OFID UNDFD 9 1.7
33.25 109.09 21.44 0.32 1.51 3.16 sandy silt to clayey silt _DFND UNDFD 8 1.5
33.50 109.91 19.64 0.27 1.37 3.18 sandy silt to clayey silt UIDFNDUNDFD 8 1.3
33.75 110.73 18.92 0.25 1.31 3.21 sandy silt to clayey silt _DFND _DFD 7 1.2
34.00 111.55 19.02 0.29 1.55 3.23 sandysilt to clayey silt UMDFNORDFD 7 1.2
34.25 112.37 17.80 0.23 1.31 3.25 sandysilt to clayey silt U]DFNDUNDFD 7 1.1
34.50 113.19 17.38 0027 1.58 3.27 sandy silt to clayey silt ONDFID_NDFD 7 1.0
34.75 114.01 16.40 0.28 1.69 3.29 clayeysilt to silty clay UIDrID _DFD 8 ,9
35.00 114.83 19.66 0.26 1.34 3.21 sandy silt to clayey silt UI[DFIDUIDFD 8 1.3
35.25 115.65 20.08 0.25 1.23 3.34 sandysilt to clayey silt OiOFlO OiOFD 8 1.3
35.50 116.47 20.34 0.28 1.38 3.36 sudy silt to clayey silt OJDFIOUIDFD 8 1.3
35.75 117.29 22.80 0.29 1.27 3.38 sandysilt to clayeysilt UIIDFMD_DFD 9 1.6
36,00 118.11 23.26 0.29 1.23 3.40 sandy silt to clayey silt U]JDFIDU_OFD 9 l_
36.25 118.93 18.52 0.15 . 0.80 3.42 sandy silt to clayey silt UIDFNDUNDFD 7 1;_lgjy
36.50 119.75 20.82 0.2I 0.98 3.44 sandysilt to clayeysilt OXDrlD UiIDFD 8 1.)
36.75 120.57 21.64 0.24 1.11 3.45 sandy silt to clayey silt UIDFID UNDFD 8 1.4
37.00 121039 21.14 0.31 1047 3.49 sandy silt to €ltyq silt UIDFID UIDFD 8 1.4
37.25 122.21 19.72 0.29 1.47 3.51 sandy silt to clayey silt UIDFNDU_DFD 8 1.2
37.50 123.03 18.10 0.28 1.54 3.53 sudy silt to clayey silt UIDFID _DFD 7 1.I
37.75 123.85 17.22 0.30 1.76 3.55 sandysilt to clayeysilt _DFND U]IDFD 7 l.O
38.00 124.67 19.62 0.34 1.72 3.57 sudy silt to €layey silt _DFID UIIOFO 8 1.2
38.25 125.49 23.76 0.44 1.84 3.59 sandy silt to clayey silt _DF|D _DFD 9 1.6
38.50 126.31 22.20 0.35 1.57 3.62 sandysilt to clayey silt O]lOffD U]IDFD 9 1.4
38.75 127.13 22.34 0.22 0.97 3.64 sudy silt to clayey silt UnFID UIDFD 9 1.5

Mnmom mmommmmmomm_ mommo_ moommmmm.oqeom mm mm _ooom_m, mJm

Dr - All sands(Jawiolkovskiet el. 19853 PHIo iobertson and Cnpanella 1983 Su:Nk=10

****rote: For interpretation purposesthe PLOTTEDLYTPIOTIIJshould be used gith the TIBULITDOUTPUTfrou CPTIIITR1(v 3.04) e_ee



E TONTO ENVIRONMENTAL DRILLING

Operator :HO_GOX.WATSON CPTDate :01/06/9410:10
_e_,On Site Loc:CPT-I-2 ConeUsed :462

3ohIo. :2738.1402 Watertable (aeters): 3
Tot.Unit_t. (avq): 115pcf

DEPTH Qc (avq) Fs (avq) ef (avq) SIGV° SOILBEH_VIO_TYPE Eq- Dr PHI SPT Su
(aeLers) (feeL) (tsf) (tsf) (t) (tsf) (|) deq. ! tsf

mine m_

0.25 0.82 43.84 0.36 0.82 0.02 silty sandto sandysilt >90 >48 14 OWDEFIIZD
0.50 1.64 100.90 0.85 0.85 0.07 sandLQsilty sand )90 >48 24 O]iDEFInD
0.75 2.46 121.64 1.04 0.86 0.12 sand t:o silty sand >90 >48 29 UHDEFIBD)
1.00 3.28 129.44 1.55 1.20 0.17 sand to silty sand >9o )48 31 IJRDHYIRRD
1.25 4.10 103.70 0.80 0.77 0.21 sand to silty sand 80-90 46-48 25 UIDEFIIED
1.50 4.92 80.38 0.44 0.55 0.26 sand to silty sand 70-80 44-46 19 U_EPIIED
1.75 5.74 60.48 0.32 0.53 0.3L sand to silty sand 60-70 44-46 14 _[DEFIIED
2.00 6.56 35.52 0.19 0.53 0.35 silty sandto sandysill 50-60 40-42 11 H]iDEFI]ZD
2.25 7.38 32.06 0.21 0.65 0.40 silty sandto sandysill 40-50 40-42 10 OWDEFIIED
2.50 8.20 33.58 0.25 0.73 0.45 silty sandto sandysill 40-50 38-40 11 UREFIHED
2.75 9.02 52.38 0.31 0.59 0.50 sandto silly sand 50-60 40-42 13 UIIDHFIIED
3.00 9.84 67.12 0.31 0.46 0.54 sand to silty sand 60-70 40-42 16 UHD_IIZD
3.25 10.66 34.38 0.35 1.03 0.58 silty sandto sandysilt 40-50 38-40 11 _IDEFIHED
3.50 11.48 6.18 0.05 0.86 0.60 sensitive fine grained U_DFNDUNDFD ) .5
3.75 12.30 36.20 0.24 0.67 0.62 silty sand to sandy sill 40-50 38-40 12 _DEPIHED
4.00 13.12 )6.32 0.36 0.98 0.64 silly sand to sandy sill 40-50 38-40 12 U]il)EFIHED
4.25 13.94 67.98 0.42 0.62 0.66 sand to silly sand 60-70 40-42 1G _BEF$1ED
4.50 14.76 50.48 0.40 0.79 0.68 silty sand to sandysill 50-60 38-40 16 IJWDErI_D

_uw,,4.75 15.58 33.96 0.25 0.73 0.71 silty sand to sandysill 40-50 36-38 11 OIDEFISED
,;_1_5.00 16.40 12.78 0.23 1.77 0.73 clayeysilt to silly clay _DFND UNDFD 6 1.1
*->'_-5.25 17.22 4.68 0.05 1.06 0.75 sensitive fine grained OllDF]OUBDFD 2 .3

5.50 18.04 4.)8 G.O5 1.23 0.77 sensitive fine grained _OFUO U_OFD 2 .3
5.75 18.86 4.20 0.06 1.48 0.79 sensitive fine grained O)IDF]D_DFD 2 .3
6.00 19.69 4.76 0.07 1.37 0.81 sensitive fine grained U]DFID UIDFD 2 .3
6.25 20.51 5.60 0.08 1.45 0.84 sensitive fine grained nDF_D U_OFD 3 .4
6.50 21.33 5.60 0.05 0.81 0.86 sensitive fine grained U_OrSD UHUFD 3 .4
6.75 22.15 5.46 0.07 1.21 0.88 sensitive fine grained OliOFSOUIDFD ) .4
7.00 22.97 8.00 0.05 0.90 0.90 sensitive fine grained 011DFIOUIIOYD 3 .4
7.25 23.79 4.58 0.03 0.61 0.92 sensitive Zine grained OHDFIDUHDFD 2 .3
7.50 24.61 5.90 0.06 0.97 0.94 sensitive fine grained _IDF]D I_FD 3 .4
7.75 25.43 4;98 0.04 0.76 0.96 sensitive fine grained O]IDFIDUHDFD 2 .3
8.00 28.25 8.12 0.04 0.45 0.99 sensitive fine grained 011D_D _DFD 4 .6
8.25 27.07 21.72 0.10 0044 1.01 silty sand to sandysill (40 32-34 7 O]IOITIHED
8.50 27.89 22.50 0.07 0.33 1.03 silty sand to sandysill <40 32-34 7 DWDETIHED
8.75 28.71 9.70 0.06 0.60 1.05 sandyslit to clayey sill _DFID _DFD 4 .8
9.00 29.53 7.08 0.05 0.72 1.07 sensitive fine grained O]IDI_iDUHDFD 3 .5
9.25 30.35 9.44 0.03 0.30 1.09 sensitive fine qrained OIDFHDUMDFD 5 .7
9.50 31.17 11.64 0.03 0.29 1.12 sandysilt to clayey sill UWDFNDUI(DFD 4 .9

Dr- All sands(JaaiolkovskieL al. 19853 PHI- RobertsonandCanpanella1983 Su:_k: 10

lute: For interpretation purposesthe PLOTTEDCPTPROFILEshouldbe used villi the TABULATEDOUTPUTfromCPTINTR1{v 3.04) ee**



E TONTO ENVIRONMENTAL DRILLING

Operator :XONTGON.WATSOH OnSite Loc:CPT-I-2 Page8o. 2

mmmmom_mom_mmooom_ _o_oom

_m_ DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV' SOILBEHAVIOURTYPE Eq- Or PHI SPT Su
(neters) (feet) (tsf) (tsf) (_) (tsf) (|) deq. N tsf

9.75 31.99 11.28 0.08 0.69 1.14 sandysilt to clayey silt OIOFNDUNDFD 4 .9
10.00 32.81 9.54 0.05 0.49 1.16 sandysilt to clayey silt UNDFHDUNDFD 4 .7
10.25 33.63 8.02 0.08 1.00 1.18 clayeysilt to silty clay UNDPHOUNDFU 4 .6

,10.50 34.45 7.74 0.07 0.96 1.20 sensitive fine grained UHDFNDUNDFD 4 .5
0.75 35.27 9.66 0.06 0.65 1.22 sandysilt to clayeysilt _UFNO UNOFO 4 .7
1.00 36.09 48.40 0.40 0.83 1.24 silty sandto sandysilt 40-50 36°38 15 UIDEFIIXD

l_ 11.25 36.91 144.94 3.41 2.36 1.27 silty sandto sandysilt 70-80 40-42 46 OllDErIIZD

Dr- All sands(Janiolkovskiet al. 1985) PHI- gobertsonandCapanella 1983 Su:Hk=10

****Note:Forinterpretation purposesthe PLOTTEDCPTPROFILEshouldbeusedvith the TABULATEDOUTPUTfrol CPTINTR1(v 3.04) tree



GEOLOGICAL CROSSSECTION A-A'

_' WESTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page 1 of 1)

BORING LITHOLOGIC KEY FEATURES

SEQUENCE
M023-B l:ill to Bay Sediments Change from loose silty sand to medium stiffsilty clay; presence of

shell fragments at the interface.
Bay Sediments to Lower San Change from loose sand to stiff clay; change from wet to damp.

Antonio Formation

M036-B Fill to Bay Sediment Change from loose flowing hydraulic fill to a very soft dark gray
clay and sandy silt.

Bay Sediment to Lower San Change from a soft to medium stiff dark gray clay to a stiffto very
Antonio Formation stiffblack clay; presence of brown mottling and organic material at

(Yerba Buena Mud) interface.
M037-B Fill to Bay Sediments Change from landfill debris and hydraulic fill to a soft to very soft

dark gray clay with interbedded clayey sand and silty sand layers.
Bay Sediment to Lower San Sharp contact between loose to medium dense dark gray silty sand

Antonio Formation and a very stiff to hard dark gray clay with organic material and.
(Yerba Buena Mud) iron staining;.

M038-B Fill to Bay Sediments Change from landfill debris and hydraulic fill to a thick shell hash
•layer, increasing clay with depth; soft dark green gray below shells.

Bay Sediments to Merritt Change in color from dark gray to pale olive brown; change from
Sand loose fine sand to a dense medium sand.

Merritt Sand to Upper San Color change from pale olive brown to grayish brown to dark
Antonio Formation greenish gray with depth; change from medium dense sand to a

very stiffto hard clay; presence of iron staining, mottling, and
interbedded sand below a interface.

Upper San Antonio Sharp contact between a dark green gray sand and a hard to very
Formation to Lower San hard green gray clay; black organic material and brown mottling

Antonio Formation present.

(Yerba Buena Mud)
M039-3 Fill to Bay Sediments Change from landfill debris and hydraulic fill to a thick shell hash

layer; very soft dark green gray clay beneath shells.
Bay Sediment to Merritt Change from a stiffdark green gray clay to a dense yellow-brown

Sand medium sand.

Merritt Sand to Upper San Change from a dense yellow-brown medium sand to a loose to
Antonio Formation medium dense dark green gray sand.

WB-3 Fill to Bay Sediment Change from a heaving yellow brown silty sand to a medium stiff

gray silty clay with thin clayey seams and some shells at interface.
Bay Sediments to Merritt Change from a soft gray silty clay to a dense orange brown clayey

Sand silty'sand.
Merritt Sands to Upper San Change from a loose to medium dense yellow-brown silty sand to a

Antonio Formation very stiff gray silty clay.

S: _Alameda'.CTO 166_,RI_qev tsealDra [I'_XSCTI%'TB LA -A" .doc
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GEOLOGICAL CROSS SECTION B-B'

WESTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of 2)

• i

BORING LITHOLOGIC KEY FEATURES
SEQUENCE

DA-2 Fill to Bay Sediments Characteristicsoft gray siltyclay la3_erat interface;appearanceof shells below
interface;change in color from brownto gray to gray greenjust above
interface.

Bay Sedimentsto Merritt Change from a loose to mediumdensegray silty sandto a dense orangebrown
Sand silty sand with tracesof clay; appearanceof iron oxidationbelow interface.

MerrittSandto Upper Change from aloose light brownsilty sand to a densegray sandwith traceof
SanAntonio Formation silt.

UpperSan Antonio Change from a dense gray sandwith trace silt to a stiff gray greensilty clay.
Formationto LowerSan

Antonio Formation

M007-C Fill to Bay Sediments Change in color from dark olive grayto darkgray;presence of clay deposits
within the sand atthe interface.

Bay Sedimentto Merritt Changefrom a loose darkgray sandto a dense brown to grayish brownsand;
Sand change from moist to wet; increasingblow counts

MerrittSand to Upper Change from a grayish brownheaving sand to a dense darkgray silty sand.
San AntonioFormation

Upper SanAntonio Changefrom a densesilty sandto a veryhard clay with a trace of f'mesand;
Formation to LowerSan change fromwet to moist.

Antonio Formation
('YerbaBuenaMud)

M009-A Fill Boring didnot cross lithologic unit.
M010-B Fill to Bay Sediments Change from a loose to medium densegreenbrown sand to a stiff darkgray

green clay; hydrogen sulfide/organicdecay odorpresentat the interface.
Bay Sediments to Upper Change in density of clayey sand; presenceof shell fragmentsand interbedded
San Antonio Formation clay layers near interface;change from very fine to mediumsand where

present.
UpperSan Antonio Change from a medium dense silty sand to a very stiff clay; plant materialand

Formationto Lower San organic stingerspresent atthe interface.
Antonio Formation
(YerbaBuena Mud)

M012-B Fill to Bay Sediments Change from a soft clayey gravelto a medium dense silty sand; change from
olive green to dark gray green; organicdecay odorpresentat interface.

Bay Sedimentsto Merritt Change in color fromlight graygreen to orange brown;presence of orange
Sand brown mottling at the interface;rust-redlaminations presentjust below

interface.

M013-C Fill to Bay Sediments Change from a medium dense gray clayey gravel to aloose green gray silty
sand; presence of heaving sand withdepth.

Bay Sedimentsto Merritt Change from a loose green gray silty sand to a very dense tan silty sand;
Sand increasing blow counts with depth.

MerrittSand to Upper Change from a very dense silty sand to a hardclay; change from tanto very
San Antonio Formation darkgray;change from wet to damp;interbeddedlayers of clayey sand and

clay below interface.

S:_AIameda_-'TO166_i_.viJ_IDra_XSCTNTBLB-B" .doc



GEOLOGICAL CROSS SECTION B-B'

WESTERN REGION

• KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY
ALAMEDA POINT

(Page 2 of 2)

BORING LITIIOLOGIC KEY FEATURES
SEQUENCE

' M014-B Fill to Bay Sediments Change froma loose sand to a soft clayey sand;change in color
from light tan to gray green;characteristiclayers Of siltyclay and

• silty sandat the interface;presenceof hydrogensulfide/organic
decay odorjust below the interface.

Bay SedimentJto Merritt Change from a graygreento light greenclayey sand to a yellow
Sand brown silty sand;rust-coloredmottlin6 present below interface.

WB-3 Fill to Bay Sediments Change from a mediumdenseyellow brownsand to a medium
stiff graysilty clay with traceof organic debris;presenceof thin
clayey seams withinthe silty sand at the interface.

Bay Sediments to Merritt Changefrom a soft graysilty clay with sand seams to a dense
Sand orangebrownclayey silty sandwith traceof clay.

Men'in Sandto Upper Change from a loose to mediumdenseyellow brownsilty sandto
San Antonio..F°rmati°n a verystiff gray silty clay;presenceof heavin[_sandswith depth.

S Alameda CTO 166'_.I\Revi_4:dDrafl'_XSCTN'I'BLB-B'.doc
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GEOLOGICAL CROSS SECTION C-C' °

WESTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT
(Page I of 2)

BORING LITHOLOGIC KEY FEATURES
SEQUENCE

M001-B 'FilltoBaySediment Changefromloosesandsto.softclay;endofdsbris;increasingblowcountwith
depthbelowthe interface.

Bay Sedimentto Merritt Colorchangefromgrayto olive-yellow;increasingblow countswithdepth
Sand belowthe interface;changefromlooseto mediumdensesandwithdepthbelow

interface.
M028-C Fill to BaySediment Changefromloose sandtofromclay;traceclayinsandimmediatelyabove

interface;characteristicgreencoloris presentbelowinterface.
BaySedimentto Merritt Changeincolorfroma darkgreengrayto yellowbrown;changefrommedium

Sand densetoverydensesand;increasingblowcountswithdepthbelowinterface.
Merrittto UpperSan Changeincolorfroma darkyellowishbrownto greenishgray.sandto a
AntonioFormation characteristicdarkblue graysanddirectlybelowinterface;presenceof oxidized

redsandat interface.
UpperSanAntonio Changein lithologyfromsandto siltyclay;presenceof rootfragmentsatthe

Formation to Lower San interface; blow counts decreased across interface.
AntonioFormation : -.
(YerbaBuenaMud)

M027-C Fillto BaySediment Characteiisticinterbeddedsilt,sand,andclaylayersaboveinterface;color
changefromlightolive brownto darkgray;softat interface,increasingblow
countswithdepthbelow interface.

BaySedimentto Upper Cuttingsindicateprobableinterbeddedclayandsandlayersat interface;change
San AntonioFormation fromflowingto mediumdensesand;changein grainsize belowinterface.

UpperSan Antonio Changefroma mediumdensesandtoa verystiffto hard clay; changefromwet
FormationtoLowerSan tomoist;inoreasingorganicmaterialwith depthbelowinterface.

AntonioFormation
• (YerbaBuenaMud)

M025-C Fill to BaySediment Changefromloosesandto clay; presenceof alternatingcolorclay layersat
interface;verysoft, low blowcount,increasingstiffnesswithdepth.

WB-I Fill to Bay-Sediments Changefroma loose gray siltysandto a softgraysiltyclay; presenceofclayey
siltandsandlayersat theinterface;abundantshellsat interface.

Bay Sedimentsto Lower Changefroma denseclayeysandtoa verystiffsilty clay; tracesof rootdebris
San AntonioFormation justbelowinterface.

M023-B Fillto BaySediments Changefromloosesilty sandto a mediumstiffsiltyclay;presenceof shell
fragmentsat theinterface.

BaySedimentsto Lower Changefromloosesand tostiffclay;changefromwet to damp.
San AntonioFormation

MO22:E Fill to BaySediments Changefromgravelto siltyclay;changein colorfromgraybrownto darkgray;
hydrogensulfideodor;firstappearanceof shell fragmentsat the interface.

Fill to BaySediment Changefromloose silty gravelto amediumstiffsiityclay;changefromwetto
M021-C damp;gravelis not native.

BaySedimentsto Lower Changein colorfrom olivegreento black;changefromloose sandto very stiff
San AntonioFormation clay;changefromwet todamp.

(YerbaBuenaMud)

V
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GEOLOGICAL CROSS SECTION C-C'

_' WESTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page 2 of 12)

l

BORING LITHOLOGIC KEY FEATURES

SEQUENCE
M020-B Fill to Bay Change in color from reddish brown to black; change from loose sand to

Sediments soft clay; change from wet to damp; increasing stiffness with depth from

interface; appearance of shell frasments at interface.
• Bay Sediment to Presence of iron staining at the interface; sand coarsens at the interface.
Upper San Antonio

Formation

Upper San Antonio Change in color from olive to black; change from a very dense silty sand
Formation to Lower to a hard clay; change from wet to moist; presence of organic smngers at

San Antonio the interface.
Formation

(Yerba Buena Mud)
WB-2 Fill to Bay Change from a loose yellow-brown silty sand to a medium stiff gray silty

Sediments clay and medium dense gray silty sand.
Bay Sediments to Change in color from gray to yellow brown, increase in iron staining and

Merritt Sands change in color to orange brown with depth; increase in density from
medium dense to dense.

Merritt Sand to Change in co16r from orange brown to gray brown. Change from clayey
Upper San Antonio sand to a silty sand; trace of shells below interface.

Formation
UpperSan Antonio Changein colorfromgraygreentobrowngray;mottlingat interface;
Formationto Lower changefromsandyclayto siltysandwith seamsof clay.

San Antonio
Formation

S:,AlamedaCTO 166\RJ_evisedDrafl_XSCTNTBLC-C' doc
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GEOLOGICAL CROSS SECTION D-D',

WESTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of 1)

BORING LITHOLOGIC KEY FEATURES
• SEQUENCE

• MO01-B Fill to Bay Sediment Change from loose sands to soft clay; end of debris; increasingblow
countwith depth below the interface.

Bay Sediment to Color change from gray to olive-yellow; increasing blow counts with
Merritt Sand depthbelow interface; change from loose to medium dense sand with

depth below interface.
M030-C Fill to Bay Sediment Change from a medium to coarse gray clayey gravel to a soft very .dark

gray clay; appearance of shells near the interface.
Bay Sediment to Change from a dark gray sand to a dense clarkyellowish brown sand

Merritt Sand without shells.

Merritt Sand to Upper Change from a dense dark yellowish brown sand to a very dense dark
San Antonio olive gray silty sand; change from moist to wet.
Formation

Upper San Antonio Change from a very dense dark gray silty sand to a hard dark olive gray
Formationto Lower clay; increasing clay at the interface;increase in blow counts.

San Antonio ..
Formation

MO04-A Fill Boring:doesnot cross a litholo[_icunit.
M005-A Fill Boringdoes not cross a litholo[_icunit.

DA-2 Fill to Bay Sediments Characteristic soft gray silty clay layerat interface;appearance of shells
below interface;change in color frombrownto grayto graygreen just
above interface.

Bay Sedimentto Change from a loose to medium dense graysilty sand to a dense orange
MerrittSand brown silty sandwith traceclay; presenceof ironoxidationwithdepth

below interface.
MerrittSand to Upper Changefrom a loose light brownsilty sandto densegraysand with trace

San Antonio of silt.
Formation

Upper SanAntonio Changefrom a dense gray sand withtrace silt to a stiff graygreen silty
Formationfo Lower clay.

SanAntonio
Formation

(Yerba Buena Mud)
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GEOLOGICAL CROSS SECTION E-E'

WESTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page 1 of 1)

BORING LITHOLOGIC KEY FEATURES
SEQUENCE

M14-02 Fill Boringdoes notcross a lithologic unit.
B 14-10 Fill Boringdoes not cross a lithologic unit.
D14-01 Fill to Bay Sediments Changefrom agray very free sand withwood and organicmatterto a dark

grayfree sandwithoutwood or organic matter;shells common.
Bay Sediment to Change from a greenish gray clayey sand with light olive brownmottling

MerrittSand androots to a denseyellowish-brown clayey sand, which gradesto sand
with depth.

MerrittSand to Changefroma light brownishgray free sandwith trace silt to a dark
Upper SanAntonio greenish graysand; sandcoarsenswith depth.

Formation
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GEOLOGICAL CROSS SECTION FoF'

WESTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of 1)

BORING LITHOLOGIC KEY FI_'ATURES
SEQUENCE

D14-01 Fill to Bay Sediments Change from a gray very fine sandWithwood and organicmatterto a
darkgray fine sand withoutwood or organic matter;shells common.

Bay Sedimentto Merritt Change from a greenishgray clayey sandwith light olive brown
Sand mottling androots to a denseyellowish-brownclayey sand, which

gradesto sandwith depth.
MerrittSand to Upper Change froma lightbrownish grayfine sand with Wacesilt to a dark

San Antonio Formation greenish gray sand;sandcoarsenswithdepth.
B 14-11 Fill Boring does not cross a lithologic unit.
B 14-08 Fill Boring does not cross a lithologic unit.
B 14-05 Fill Boring does not cross a lithologic unit.
Ml4-01 Fill Boring does not cross a lithologicunit.
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GEOLOGICAL CROSS SECTION A-A'

_' CENTRAL REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of I)

BORING LITHOLOGIC KEY FEATURES
SEQUENCE i

D05-01 Fill to Bay Change from a light brownish gray with trace red sand to a black to dark
Sediments gray silty clay;shells and sand lenses presentatinterface.

Bay Sediments to . Change from a darkgreenish gray sandwith Waceshells to a brown sand
MerrittSand with no shells; presenceof ironoxide stainingbelow interface.

M05-09 Fill to Bay Change from a soft green silt to a loose darkgreensand; increasein blow
Sediments counts.

B05-13 Fill to Bay Change fromadense yellowish brownsandwithsome clay fragments to a
Sediments mediumstiffolive silty clay; characteristiclayeringof clayey sand and silty

clay atinterface.
B05-12 Fill to Bay Change from a loose olive clayey sand to amediumstiff darkolive silty

Sediments clay; alternatinglayersof clay and clayey sandpresentsbelow interface.
D08-01 Fill to Bay Change from a loose greengray silty sand to a soft darkgray clay. A former

Sediments tidalchannelbackfilledwith darkgray sand andunderlainby a very stiff
greengray clay withroots occursbelow youngest interface.

Bay Sediments to Changes froma greenishgray clayey sand to a yellowish brownclayey sand
MerrittSand with trace silt;gradesto light yellow brown sandwith depth.

M08-03 Fill to Bay Changefrom amedium dense dark olive sandwith shell fragmentsto a stiff
Sediments darkolive silty clay. Silty clay grades to interbeddedsandand silty/:lay.

M08-04 Fill to Bay Changefrom an olive gray sandwith clay fragmentsto an olive gray clayey
Sediments sandandsandy clay with layers,of shell fragments.
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GEOLOGICAL CROSS SECTION B-B',

_w" CENTRAL REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page 1 of 1)

BORING LITHOLOGIC KEY FEATURES
SEQUENCE

M05-03 Fill to Bay Change from a medium dense olive clayey Sand to a stiffblack to olive
Sediments sandy clay; characteristic interbedded sand and clay at interface.

MI0-01 Fill to Bay Change from a loose wet ,alivesand to a soft moist olive clay; abundant shell
Sediments fra_;rnentspresent below interface.

D10A-01 Fill to Bay Change from a brown sand to a dark gray silty sand; abundant shells present
Sediments below interface.

Bay Sediments to Change from a mottled olive brown to gray silty sand to a yellow brown fine
• Merritt Sand sand. Trace clay and silt disappear with depth.

~
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GEOLOGICAL CROSS SECTION C-C'

CENTRAL REGION
KEY FEATURESDISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of I)

BORING LITHOLOGIC KEY FEATURES

SEQUENCE
D08-01 Fill to Bay Change from a loose green gray silty sand io a soft dark gray clay. A' former

Sediments tidal channel backfilled with dark gray sand underlain by a very stiffgreen
gray clay with roots occurs below youngest interface.

Bay Sediments to Change from a greenish gray clayey sand to a yellowish brown clayey sand

Men'in Sand with trace silt. Grades to light yellow brown sand with depth.
M08-07 Fill to Bay Change from a dense gray brown sand to a medium dense dark gray silty

Sediments sand.

M 12-02 Fill to Bay Change from a medium dense olive gray sand to a soft black clay; abundant
Sediments shell fragments present below interface.

D 12-01 Fill to Bay Change from loose olive sand to a soft dark gray clay. Thin layer of clayey
Sediments sand and shells at interface.

Bay Sediments to Change from a medium stiff pale olive silty sand to a dense light olive
Merritt Sand brown sand with greenislh gray staining in the root pores; change in color to

light yellowish brown below interface.

S: Alameda\CTO 166\R_evisedDrafl\X SCTNrIBLC-C" C.doc



LEGEND
NORTH SOUTH

{ .:,) C C' AS-ASPHALT
.......................... 20 [] GM - SILTY GRAVELS

20 ........ 0 ........................ I_ ......................... o,I .. [] SW - WELL-GRADED SANDSI 0 0 0

l:30eO O:_E001 _o_1 _ _,°ql _[]I_ SMSP -_ POORLY-GRADEDSILTY SANDS SANDS
_ _ SC - CLAYEY SANDS

' IN]10 ....... ;:.:........................ _ ................................... 10 ML- SANDY SILTS. SILTY CLAYS

" "': [] CL - SANDY CLAYS, SILTY CLAYSY- __V..:.= - •
_,.'.:- • _ --

- ..-..= FILL -- , CONTACT
'-- INFERREDCONTACT•. : --

-- _ APPROXIMATEWATER LEVEL MEASURED
"'":-- -- _ DURING DRILUNG ACTIVITIES

MLLW O .................... _ _-............................ -- 0

-- -- MONITORINGWELL SCREENEDINTERVAL

MLLW MEAN LOWERLOW WATER
I.--
W

--10 ...................................................................... 10

L_
..J

BAY SEDIMENTS '"

_ - 20 ..................................................................... 20 ;::_

11 " J .............. ..........!
• _.___---"------ i ( ;

-30 ....................................................................... 30 DETAIL AREA

:........ !

--40 ..................................................................... 40 _EGION"

, ii
MERRITT SAND

-- , \:

-50 ..... : ............................................................ 50 ....._

-- CENTRAL REGION LOCATION MAP

_. -60 ...................................................................... 60

_,. ,;_ _ GEOLOGICAL CROSS SECTION:,C-C'
_' _ CENTRAL REGION,_)' 0 ,TO' loft

--------J I I NOTE:VERTICALEXAGGERATIONIS IOX. ALAMEDA POINT
HCRIZONTALSCALE: 1" = 100' ALAMEDA, CALIFORNIA



GEOLOGICAL CROSS SECTION D-D',

CENTRAL REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of I)

BORING LITHOLOGIC KEY FEATURES

SEQUENCE• ...

D05-01 Fill to Bay Change from a light brownish gray sand toa black to dark gray silty clay
Sediments with shells and sand lenses present at interface.

Bay Sediments to Change from a dark greenish gray sand with trace shells to a brown sand
• Merritt Sand with no shells; iron oxide present below interface.

D05-03 Fill to Bay Change from a medium dense gray sand to a soft dark gray clayey silt with

Sediments sand; a'ace organic matter present at interface.
Bay Sediments to Change from a dark gray'to a light olive brown sand; increasing denseness

Merritt Sand and color change to brownish yellow with depth.
Merritt Sand to Change from a loose grayish brown sand with orange mottling to a medium

Upper San Antonio dense olive gray to gray sand; moist to dry with depth.
Formation

M I 16-E Fill to Bay Change from a light brown to gray black sand, correlates with depth to
Sediments interface of adjacent borings.

M 117-E Fill to Bay Change from dark brown sand to a gray clay; characteristic interbedded clay
Sediments and sand at interface.
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GEOLOGICAL CROSS SECTION E-E'

CENTRAL REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT
(Page I of 11)

BORING LITHOLOGIC KEYFEATURES
SEQUENCE

D05-03 Fill toBay Changefroma mediumdensegraysandto a softdarkgrayclayeysiltwith
Sediments sand,traceorganicmatterpresentat interface.

BaySedimentto Changefroma darkgrayto lightolivebrownsand;increasingdenseness
• MerrittSand and colorchangeto brownishyellowwithdepth.
MerrittSandto Changefroma loosegrayishbrownsandwithorangemottlingtoa medium

UpperSan Antonio denseolivegrayto graysand;moistto drywithdepth.
Formation

B05-06 Fill toBay Changefroma loosewet sandtoa stiffmoistclaywithsomeclayeysand;
Sediments shell fragmentsaboveinterface.

M05-03 Fill toBay Changefroma mediumdenseoliveclayeysandtoa stiffblackto olive
Sediments sandyclay; characteristicinterbeddedsandandclayat interface.

M05HW-01 Fillto Bay Changefroma red-brownsandwith traceshellfragmentsto a darkgraysilty
Sediments sandwithabundantwholeshells.

B12-05 Fillto Bay Changefroma mediumdensesiltysandsto a stiffclayand clayeysand;
Sediments characteristiclayersof interbeddedsandandclaybelow interface.

D12-01 Fillto Bay Changefroma looseolivesand to a softdarkgrayclay;darkgrayclayey
Sediments sandand shelllayerat interface.

BaySedimentsto Changefroma pale olivesiltysandto a lightolivebrownsandwithgreenish
MerrittSand graystainingin rootpores. Changesto a lightyellowishbrownwith iron

oxidestainingpresentwithdepth.
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GEOLOGICAL CROSS SECTION F-F' ,

CENTRALREGION
KEYFEATURESDISTINGUISHINGCHANGESIN LITHOLOGY

ALAMEDA POINT
(Page I of 1)

BORING LITHOLOGIC KEY FEATURES

• SEQUENCE
M lS-Ol Fill to Bay Change from a medium dense clayey sand to a stiff sandy clay;

Sediments characteristic layers efclayey sand and sandy clay at interface.
M 15-03 Fill to Bay Change from a light olive brown clayey sand to a olive gray clay; change

Sediments from wet to moist,

S:',Alameda_CT01b6'_ I_ evir,edDr_ff,.XSCTEq'BLF-F'.C .doc



WEST EAST

.( .... F F'
15 ............................................................ 15

0
' I

O
I "-

10 _E " : ' 10

D , tl,

.L. I'--

• "- -- _ b,J
• /. >t'. W

.. -- _ _ I._
- --- //---

5 ..... :"-.T-,_ .................................................... .-.,._/I--__ ..... ,5 oZ
• ,-,,_ I_

: -- FILL ,"- =-- W
," f'i --

__ f,J --

/./

MLLW O _i ............................................. 1.1//"---__.... O
. _-___

-- f,j
""( --" /./ --

/:-/--
": _ I-/--
::- : /:-7-

-- l-J

Zl ---

-5 _ ............ BAY SEDIMENTS ............. 5
I

;.. DETAIL AREA

t

I

SW- WELL-GRADEDSANDS =M.15-o1.... ,, &F' ,'
-" iD - POORLY-GRADED SANDS NOTE: VERTICAL EXAGGERATIONIS 6X. -•--_ ,,SP

|--

F_ _c- CLAYEYSANDS i
CL - SANDY CLAYS. SILTY CLAYS " _ , ,._.;
CONTACT • " -- "_"":
INFERRED CONTACT

• APPROXIMATEWATER LEVEL MEASURED DETAIL AREA CENTRAL REGION LOCATION MAP
DURING DRILLING ACTIVITIES

-- MONITORINGWELL SCREENEDINTERVAL tS' o 15' 30'
- -----' ' I GEOLOGICAL CROSS SECTION F-F'

MLLW MEAN LOWERLOW WATER HORIZONTALSCALE: 1"= 30' CENTRAL REGION
ALAMEDA POINT

ALAMEDA, CALIFORNIA



GEOLOGICAL CROSS SECTION G-G'

CENTRAL REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT
(Page I of I)

BORING 'LITHOLOGIC KEY FEATURES
,SEQUENCE

M15-02 Fill to Bay Change from sandto clayey sand;abundantshell fragmentspresentat
Sediments interface;8fades to stiffsilty clay withdepth.

M15-03 Fill to Bay Change froma light olive brownclayey sandto a olive grayclay; change
Sediments fromwet to moist.

o
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GEOLOGICAL CROSS SECTION H-H' ,

CENTRAL REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT
(Page I of 1)

BORING LITHOLOGIC KEY FEATURES
SEQUENCE r

M06-01 Fill to Bay Change froma medium dense greenishgray sand to a sfiffdark gray clay.
Sediments

M06-02 Fill to Bay Change froma mediumdense greenish graysilty sandto a soft darkgray
Sediments clay; plant debrispresentat interface.

B06-06 Fill to Bay Change from a dense darkgrayish brownsand with some gravel to a stiff
Sediments black clay; layer of sandyclay and slight hydrogensulfide odorprescn.t

below interface.

M06-03 Fill to Bay Change froma dense olive sandto a verysoft very darkgrayclay.
Sediments

B06-08 Fill to Bay Change from an olive gray, mediumdense silty sand to a soft darkgray clay;
Sediments layers of shell fragmentsbelow interface.
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GEOLOGICAL CROSS SECTION I-r

CENTRAL REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of 1)

IIII

BORING LITHOLOGIC KEY FEATURES
SEQUENCE

B06-12 Fill to Bay Change from a mediumdenseolive sand to a mediumstiff darkolive clay;
Sediments presenceof trace shell fra_,_nentsand interbeddedsand below interface.

B06-13 Fill to Bay Change from a denseolive graysand to a soft very darkgrayclay;
Sediments interbeddedsandlayerspresentbelow interface.

B06-14 Fill to Bay Change from a denseolive sandto a soft darkolive clay with some sandy
Sediments partin[[s;chan_efromwet to moist. Worm burrowsbelow interface.

B06-15 Fill to Bay Change from a dense yellow brownsandto a mediumstiffdark olive clay;
Sediments interbeddedblack sandand shell fra[_mentsat interface.

B06-16 Fill to Bay Change from a mediumdenseolive sand to a very soft darkolive clay;
Sediments change from wet to moist; partingsof silt andsand, burrowslinedwith sand.

B06-17 Fill to Bay Change from a denseolive gray silty sand to a mediumstiff very dark gray
Sediments clay; shell fra[_rnentsaboveinterface.

B06-23 Fill to Bay Change from a loose to mediumdense clayey sand to a clay with tracesand
Sediments and shells;sulfurodorpresentbelow interface.
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GEOLOGICAL CROSS SECTION J-J' ,

CENTRALREGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page 1 of I)

I_• IIII

BORING LITHOLOGIC KEY FEATURES

sEqwNcE
' M07A-06B' Fill to Bay Changefrom a medium stiff greengraysilty clay with interbeddedsand

Sediments layers to a soft darkgreengray clay with organicmatter.
W-2 Fill to Bay Change from a gray brownsandto a grayorganic clay; slight hydrogen

Sediments sulfide odorat the interface.

D07A-01 Fill to Bay Change from fill sand to a soft grayisholive clay with black mottling;clay
Sediments sradesto a clayey sandy silt with depth.

Bay Sediments to Change from a soft olive brownclayey silt to a densegrayish olive sil_
Upper San Antonio sand. Peat layer at interface.

Formation

M07A-()8 Fill to Bay Changefrom a grvvn gray silty gravel tea soft greengray silty clay; roots
Sediments common at interface.

,'2
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GEOLOGICAL CROSS SECTION K-K'

' CENTRAL REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of 1)

BORING LITHOLOGIC KEY FEATURES
SEQUENCE I

I-AL-3 Fill to Bay Change from a brownsand to a darkgrayclay. Featpresentbelow interface.
Sediments

Bay Sediments to Change from a darkgray clay to a brownpoorly gradedsand, clayey sand
• MerrittSand layerat interface.
MerrittSand to Change from a clayey sand to a silty clay; gradesto poorlysortedsandwith

Upper SanAntonio depth.
Formation

M07A-06B Fill to Bay Change from a mediumstiffgreen gray silty clay with interbeddedsand
Sediments layers to a soft dark[reen [[rayclay with organicmatter.

M07A-01 Fill to Bay Change froma densesandwith wood and cement fragmentsto a stiffclay
Sediments with abundantrootsand organicmaterial;a stronghydrogensulfide odoris

presentat this interface.
D07A-03 Fill to Bay Change froma loose gray brownsand to a mediumstiffvery darkgrayclay;

Sediments grass androots presentbelow interface.
Bay Sediments to Changefroma mediumdense darkgrayclayey silty sand to a yellow brown

Merritt Sand silty sand; _radesto a densesand withdepth.
MerrittSand to Change from a dense darkyellowish brown sand to a medium to very dense

Upper SanAntonio dark gray sand; grades to a gray brownsilty sand with depth.
Formation

S :',Alameda',CTO 166'J_,I_Revi,_dD_fl_XSCTN'I'BIK-K'_C.doc
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GEOLOGICAL CROSS SECTION A-A'o

SOUTHEASTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page 1 of 1)
II1" I

BORING LITHOLOGIC KEY FEATURES
.. SEQUENCE

"" MBG-3 Fill to Merritt Sand Change from a soft darkbrownclayey sandwi_' horizontal roots to a
medium dense tan.siltysand with iron staining. Buried soil overlying
Merritt Sand;elevation too high forBay Sediments.

D04-02 Fill to Merritt'Sand Change from a gravel with minorsand, silt, and clay to a medium dense
yellowish brownclayey to silty sand;__'adesto sand with depth.

Merritt Sand to Change from a dense dark yellowish brown sand to a stiffdark grayclay
Upper San Antonio with traceroots and organicmatter; interbedded sands and sandy clays with

Formation depth.
Upper San Antonio Change from an interbeddedvery"densedark gray sands and very stiff olive

Formation to Lower gray clays to a stiff dark gray clay with.room and root holes.
SanAntonio
Formation

(YerbaBuenaMud)
B360-9 Fill to Merritt Sand "Change from a loose dark brown silW fine sand to a medium dense reddish

brown and graysilty sand.
B360-8 Fill to MerrittSand Change from a mediumdense brownsilty sand to a stiff orangebrown

sandy clay witti graymottles atthe interface; gradingto a mediumdense
oran[_ebrown silty sandwithdepth.

BOR-7 Fill to MerrittSand Change from a brownsilty sand to orange brown'clayey sandwith gray
mottles at the interface;gradesto silty sand andblow counts increasewith
depth.

BOR-14 Fill to Merritt Sand. Change from a medium stiff gray clayey silt to a medium dense brown
clayey sand with some [_rayto blackmottlingat the interface.

B13-42 Fill to MerrittSand Change from a mediumdense green silty sand to a medium densebrown
sand; blow counts increasewithdepth. t

B-IMI_-08 Fill Boring does not cross a lithologic unit.
D10B-02 Fili to Bay Change froma loose darkgrayclayey sand to a very dark gray clay with

Sediments sand inclusions andtraceshells.

' Bay Sediments to Change froma very darkgrayclay with sand inclusions to a denseorange
Merritt Sand brown silty sandwith redmottling, increase in blow counts withdepth.

Merritt Sandto Change froma dense light tannishbrown sand to a very stiff darkgrayish
UpperSan Antonio black clay; change fromwet to moist. Interbeddedsandsandclayey sands

Formation with depth,
MW530-2 Fill to Bay Change froma loose gray silty sandwith trace of gravel to agray to dark

Sediments brown clayey sandwith some pockets of clay; increasingclay contentand
appearanceof shells with depth.

D IOB-01 Fill to Bay No recovery at interface. Interfacedepth based on Navy harbor sounding
Sediments prior,!o filling,

B_iySediments to Change from a loose light brown sand to a dense reddish yellow silty
Merritt Sand clayey sand grading to a dense yellow red silty sand with depth; increasing

..... blow count with depth.
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GEOLOGICAL CROSS SECTION B-B'

_" SOUTHEASTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of 1)

BORING LITIIOLOGIC KEY FEATURES

SEQUENCE
D03-01 Fill to Bay Sediments Change from a loose grayish olive silty gravelly sand to a soft grayish olive

green clay; interbedded layers of clayey sand and silty clay at the interface.
Bay Sediments to Merritt Change from a soft grayish olive clay to a medium dense yellowish brown

Sand silty sand; increasin8 blow counts at the interface.
MW97-3 Fill to Bay Sediments Change from a loose gray silty sand to a very soft gray silty clay;

appearance of shells just below the interface.
Bay Sediments to Merritt Change from a loose dark gray silty sand with shells to a medium dense

Sand oran[[e brown clayey sand with [:ray mottlins; increasing density with depth.
D04-03 Fill to MerrittSand Change from a gravel with sand to a medium dense yellowish brown silty

sand with trace clay; [rades to dense dark yellow brown sand with depth.
MerrittSand to Upper Change from a very dense dark yellowish brown sand to a dark greenish

San Antonio Formation gray sand; interbedded layers of stiffsilty clay and sand near interface.
Upper San Antonio Change from interbedded wet dark green gray sands and sandy clays to a

Formation to Lower San stiff moist clay with trace organic matter.
Antonio Formation - .

(Yerba Buena Mud)
D04-02 Fill to Merritt Sand Change from gravel with minor sand, silt and ciay to a medium dense

yellowish brown clayey to silty sand; b,rades to sand with depth..
MerrittSand to Change from a dense dark yellow brown sand to a stiffdark gray clay with

Upper San Antonio trace roots and organic matter; interbedded sands and sandy clays with
Formation depth.

Upper San Antonio Change from interbedded very dense dark gray sands and very stiffolive
formation to Lower San gray clays to a stiffdark gray clay with roots and root holes.

Antonio Formation

" _YerbaBuenaMud)
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GEOLOGICAL CROSS SECTION C-C' ,

_" _ SOUTHEASTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of 1)

BORING LITHOLOGIC KEY FEATURES
. . SEQUENCE

D09-01 Fill to Bay Change froma mediumdense light olive brownsandto a loose verydark
Sediments [ray sand;abundant.shellfra[[mentsabove the interface.

Bay Sediments to Change from a loose light olive brownsand to a denseyellow brownsand,
• MerrittSand increasingblow counts with depth.

M09-06 Fill to Bay Change from a mediumdense lightyellow brownsandto a loose light olive
Sediments brownsand; traceshells near interface.

D 10B-01 Fill to Bay No recovery atinterface. Interfacedepth based on Navy harborsoundings
Sediments priorto fill!n[.

Bay Sedimentsto Changefrom a loose sand to a dense reddishyellow silty clayey sand which
MerrittSand gradesto a denseyellow redsilty sandwith depth; increasingblow count

with depth.
BOR-25 Fill to Bay Changefrom a denseto a loose graysilty sand; seashell fragmentspresent

Sediments above interface.
Bay Sediments to Change from a loose dark gray silty sand to a loose orange brown silty sand

MerrittSand with [ray mott|in5.
BOR-26 Fill to Bay Changefrom a loose gray silty sandto a darkgray clayey sand;gradesto a

Sediments mediumdense blackto dark[ray silty sand with shells.

_, BOR-27 Fill to Bay Change from a mediumdensegray brown silty sand to a soft darkgray_ilty
Sediments clay.
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GEOLOGICAL CROSS SECTION D-D'

SOUTHEASTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT
(Page 1 of 1)

BORING LITHOLOGIC KEY FEATURES
• SEQUENCE

D11-01 Fill to Bay Sediments Change from a medium dense orange brown silty sand to a soft black
clay; slight organic odor and trace black staining present at interface.

Bay Sediments to Change from a soft black clay to a medium dense orange brown clayey
Merritt Sand silty sand; increase inblow counts.

M03-06 Fill to Bay Sediments Change from a medium dense black sand to a medium dense green gray
grading to yellow brown clayey sand; roots common. Bay sediments
pinch out where clayey sandchan_:escolor and becomes MerrittSand.

M04-07 Fill to MerrittSand Change froma loose blacksilty sand withorganic matterand traceclay
to a mediumdenseyellowish brownsandwith gray staining in root
pores andtracesilt.

D04-03 Fill to MerrittSand Change fromgravel with sandto a mediumdenseyellowish brown silty
sandwith trace clay; gradesto dense darkyellow brownsandwith
depth.

Merritt Sand to Change from a very dense dark yellowish brown sand to a dark greenish
UpperSan Antonio gray sand;interbedded layers ofstiffsilty clay andsand near interface.

Formation

UpperSan Antonio Change from interbeddedwet dark greengray sandsandsandyclays to
Formationto Lower a stiff moist clay with trace organic matter.

San Antonio Formation

(Yerba Buena Mud)
MBG-3 Fill to Merritt Sand Change from a soft dark brown clayey sand with horizontal roots to a

medium dense tan silty sand with iron staining. Buried soil overlying
Merritt Sand; elevation too high for Bay Sediments.
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GEOLOGICAL CROSS SECTION E-E' ,

SOUTHEASTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT
(Page I of 1)

BORING LITHOLOGIC KEY FEATURES
•sEqt_. NCE

MW547-2 Fill to Merritt Sand Change from a brown Silty sand to a medium dense orange brown clayey sand

with Bray mottlin5.
D07C-01 Fill to Merritt Sand Change from a medium dense dark gray sand to a loose orange brown silty

sand with orange mottling; 2 inch thick layer of black clay at interface
(elevation too high for Bay Sediments). Blow counts increase dramatically

withdepth,5radingtoa densesand.
M07C-07 Fill to Merritt Sand Change in color from light brown to gray brown; saturated; increase in blow

count with depth indicates change to Merritt Sand.
M 13-08 Fill to Merritt Sand Change from a loose dark gray to light olive brown sand to a dense yellowish

brown to light brownish gray sand; mottling and trace roots present at
interface; increase in blow counts with depth.

M13-09 Fill toMerrittSand Changefroma verydensegreenishgraysandwithrootstoa yellowishbrown
sand with light gray mottling.

D I 3-O1 Fill to Merritt Sand Change from a gravelly sandy silt to a sandy silty clay; presence of dark red

mottlingbelowinterface;oxidizedzonepresentatinterface(possiblebeach
dune).

MerrittSandto Upper Change froma dense light tannishbrownsand toa verydensedarkgraysand.
SanAntonioFormation

UpperSan Antonio Changefroma very densedarkgraysandto a stiffto verystiffbluishgray
FormationtoLower clay;presenceof organicmatterat the interface.

San Antonio
Formation

(YerbaBuenaMud)
BOR-24 Fillto MerrittSand Changefroma loosebrownsiltysandwithsomegravelto a loosemottled

orangebrownand grayclayeysand;abundantironstainspresentat the
interface;increasingblowcountwithdepth•

MWOR-5 Fillto MerrittSand Changefroma densedarkbrownsiltysandygravelto a densedarkorange
brownclayeysiltysand.

BOR-27 Fill to BaySediments Changefroma mediumdensegraybrownsiltysandto a softdarkgraysilty
clay."

M16-04 Fillto BaySediments Changefroma looseto mediumdensegreenishgraysandwithtraceshells to a
stiffdarkgraysiltyclaywith darkgreenishgraymottling.

B!6-12 Fill Boringdoesnotcrossa litholo_icunit.
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GEOLOGICAL CROSS SECTION F-F'

SOUTHEASTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT

(Page I of 1)

BORING LITHOLOGIC KEY FEATURES
SEQUENCE

D03-01 Fill to Bay Changefrom a loose grayisholive silty gravelly sandto a soft grayish olive
Sediments greenclay; interbeddedlayersof clayey sandand silty clay at the interface.

Bay Sediments to Changefrom a soft grayisholive clay to a medium dense yellowish brown
• MerrittSand silty sand;increasin[[blow counts at the interface.

B07B-03 Fill to Bay Changefroma mediumdense brown sand and fine gravel withoyster shells
Sediments to a mediumstiff blackclay; sand presenton horizontalbeddingplanejust

below interface.
Bay Sediments to Changefrom a mediumstiffblack clay to a mediumdense olive clayey sand

MerrittSand withgray mottling;largeincreasein blow counts approximatelyhalfway
throushclayey sand.

MI 1-02 Fill to Bay Change from a mediumdense darkolive gravellysand to a soft darkolive
Sediments clay withthin interbeddedsands.

Bay Sediments to Changefrom a black sandwith shells to a dense mottledyellowish brown
MerrittSand clayey sand.

D11-01 Fill to Bay Changefroma medium denseorangebrown silty sand to a soft blackclay;
Sediments sli[lhtorl_anicodorand traceblackstainin_presentat interface.

Bay Sediments to Change from a soft black,clay to a mediumdenseorange brownclayey silty
MerrittSand sand; increase in blow counts.
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GEOLOGICAL CROSS SECTION G-G',

SOUTHEASTERN REGION
KEY FEATURES DISTINGUISHING CHANGES IN LITHOLOGY

ALAMEDA POINT
(Page I of 1)

BORING LITHOLOGIC KEY FEATURES

SEQUENCE
DI9-01 Fill to BaySediments Changefroma densereddishyellowsiltygravelto a stiffgraysilty

clay;changefromdryto moist.
BaySedimentsto Merritt Changefroma stiffgraysiltyclayto a mediumdenseyellowishbrown

Sand siltysand;gradesto sandandincreasedblow countwith depth.
BDI3-7 Fill to MerrittSand Changefroma looseto densebrownsiltysandto a denseorange

brownclayeysand;;abundantiron-stainedlaminationspresentat the
interface.

D04-O1 Fill to MerrittSand Orangefroma loosegrayishbrownsandwith tracesilt to a slightly
consolidatedyellowishbrownsandwithtraceclay.

MerrittSandto Upper Changefrom a slightlyconsolidatedpalebrownsandwith tracesiltto
San AntonioFormation a darkgreenishgraysiltyclay;organicmatterpresentat the interface;

interbeddedsandsandclayeysandswithdepth.
Upper San Antonio Change from interbedded sands and clayey sands to a thick dark green

Formation to Lower San gray silty clay; organic matter present below interface.
AntonioFormation .. -..
(YerbaBuenaMud)

MW547-1 Fill toMerrittSand Changefroma mediumdensebrownsandto a looseorangebrown
siltysandwithgraymottling;increasingblowcountswithdepth.

MW547-2 Fill toMerrittSand Changefroma brownsiltysandtoamediumdenseorangebrown
clayeysandwithgraymottlin[[.
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165South.Union Boulevard Union Tower,Suite 1000 Lakewood, CO 80228

Ms. Teresa Bernhard/Ms. Camille Garibaldi

Engineers-in-Charge
Department of the Navy
Engineering Field Activity West
Naval Facilities Engineering Command
900 Commodore Drive

San Bruno, California 94066-5006

DearMs. BernhardandMs.Garibaldi:

This letter contains the results of additional analyses performed on the background data sets as requested at
the interagency meeting of February 26, 1997. Specifically, outlier tests were performed for the following
chemicals: zinc in the blue area; beryllium in the pink area; and arsenic and silver in the yellow area.
Tables presenting the calculations and results of these tests are enclosed as Attachment A. Also, the 80th

lower confidence limit on the 95th percentile of the distribution (80LCL/95) value was calculated for all
ino_anic chemicals at each of the three back_ound areas, and new data summaries calculated without
outlying values are included as Tables I throuo_h.3 of this letter;, the $OLCL/95 concentrations are also

reported in thesedamsummaryrabies.

The outlier tests used for evaluating zinc, beryllium, arsenic, and silver were Rosner's test (for zinc and

beryllium) and DLxon's test (for arsenic and silver). The Rosner's test requires at least 25 detected res'ults
for application, while Dixon's test is more appropriate for sets with less than 25 detected results. The
Rosner's test calculates a test value using the mean and standard deviation of the data set aEer removal of
the suspected outlier. The calculated test value is then compared to a critical value corresponding to a
particular level of significance and sample. The Dixon's test examines the suspected outlying value relative
to the rznge ofwe[ues and the next closest value to the suspected outlier. The test value calculated in a
DLxon's test is also compared to a critical value corresponding to a desired level of significance and the
sample size. In both cases, if the test value exceeds the criticaK value, the extreme value is considered an

oudier. The test are repeated, iterative[y removing the most extreme value, until the test value no longer
exceeds the critical value. Both of these tests are described in derail ha EPA's Guiden'ce for Data Quality
Assessment (EPA 1996) and either may be used with normally or lognormal[y distributed data.

Using these test, it appears that the arsenic value of 33 milligrams per kilogram (mg/kg) in the yellow area

is not an outlier.Thehi_est valueof zinc(316mg/kg)in theblueareaandof berylliumin the pinkarea
Q_9 mg/kg) are outliers at alpha= 0.05. The questionedvalue ofsiiver'(30 m_g) in theyellow areamay
not be an outlier, the distribution of silver couldnot be defined, so the DLxon'stestwas performed on
untransformed and lo_ormally transformeddata. Using untransformed data,the value of 30 mg/kg
appearedto be an outlier at alpha= 0.05, but not at alpha = 0.0 I. Using Iog-u'ansforrneddata, the value of
.30mg/kg is not an outlierat either alpha= 0.05 or =0.01. It is recommendedthat this valuebe retained
becausethe results of theoutlier lest are not unequivocal,and it is very possiblethat the distribution of
silver is indeed Iognormal. Additionally, there isno site history to indicate that silver would be site-related
at any part of the base.

The sample identification number associatedwith the outlying z_mcvalue is M-BG3-O00 and for beryllium
is BI2-Og-000. Additionally, the inorganic results associated with sample 280-S 164_-g were removed
from the yellow background data set due to an outlying value of lead. as agreed in the February 26,
1997 interagency meeting. Removal of these samples decreases the inorganic chemical sample sizes to

_,.
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Ms. Bernhard/Ms. Garibaldi
March 14. 1997

Page 2 of 2

88 for the blue area, 50 for the pinkarea, and55 for the yellow area. Reviseddata surnm_es are attached
as Tables l through 3.

The 80LCL/95 concentrations for inorganic chemicals were calculated using the formulapresented in the
Statistical Methodology for Background Comparisons ('HASAlameda), which can also be found in
Statistical Methods for Environmental PollutionMonkodng (Gilbert 1987). The calculation was performed
on untransforrned data for normally distributeddam and for data for which adistribution could not be

determined. For lognormally distributed data,the g0LCL/gS calculationwas performed on thenatural
logarithm-transformed data. These concentrationswere calculated after removal of sample M-BG3-000 in
the blue area, BI2-08-000 in the pink area,and280-S16-28 in the yellow area. A value ofone-half the
sample quantitation limit was substituted for nonde.tectresults.. The 80LCL/95 concentration was not
calculated for organic chemicals because this value will not be usedin the assessment of anthropogenic
organic chemicals.

[f you have any questions or comments regardingthese calculations, pleme call me at (303) 914-1752.

Sincerely,

Theresa K. Lopez
Senior Toxicologist

co: SusanWilloughby, PRC
DuaneBalch, PRC

EPA. 1996. Guidancefor DataQuality.Assessment.EPA QMG-9. QualityAssuranceDivision,
Washington,D.C. February.

//

Gilbert,R.O. 1987. StatisticalMethodsfor EnvironmentalPollutionMonitoring. Van NosrrandReinhold.
NewYork.

TerraNe×t
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NAS ALAMI'_I)A
llACI(GIIOUNI) DATA FOILIILUEARE_

DATASUMMARY

Chenlicnl _qQl. l_reclne,cy of Mininlunl M:Ixlmuil| Mmln _lan(hlrd 95 UCL CV 80LCL/951h

l)elecllon l)clected l)elecled Concoll|rl|liOlll)evhttlon l)erc_,lile
Coneenlrnlion Cuncenlrnlion

lnorgn,h: Chemimds(mglhl_)

Alumint,nlm NA 88188 2,880 26,800 5,703 1.6 ' 7,078 0.06 !5,509

Antimony°) 0.46-9.2 2188 0.89 1.0 1.8 1.3 2.0 0.71 4.,I

Arsenic(=) 0.61- 13 33188 0.7,1 23.0 2.2 2.9 4.8 1.3 19.2

Bariumm 24-25 85188 0.30 198 48.6 32.4 55.5 0.67 114.9

Beryllium(') 0.2-1.3 25188 0.09 0.77 0.32 0.21 0.36 0.67 036

Cndmiumm 0.06-1.3 29188 0.I 0.82 0.31 0.23 0.36 0.73 0.78

Calcium(=) /. NA 88188 1,360 19,200 3,033 1.9 4,181 0.08 10,958

Chromiumt_) NA 88188 II.,I 81.7 33.6 13 36.4 0.39 60.I

Cobaltm 3.9-6.8 66189 1.9 I,I 5.0 2.7 5.6 0.5,1 10.6

Coppe: _) 5.8-6.3 83189 4.2 89.4 10.4 2.0 15.I 0.30 42.7
i

Iron(=) HA 88188 760 26,900 I0,013 5,072 11,087 0.5! 20,390

Leadm 1.4-6.8 27188 1.3 41 3.2 2.2 5.2 0.66 16.I

Magnesiumm NA 88188 1,510 42,400 2,557 1.6 3,159 0.06 6,858

Manganese_2) NA 88/88 50 1,060 126 1.7 160 0. II 365

Nickeloj NA 88/88 I1.6 88.5 26.9 1.5 31.9 0.13 63.,I



"I'AIILF. I (CoN'rlHUI_.D)
NAS ALAM I,:I)A

IIACI(CROUNI) DATA I_OR IILUI_. ARI_.A'

DATA SUMMARY

I

Cheullenl S{_L I_'requeucy M|.h..,. Mslxinlunl MeilU SIn,llhlrd 95 UCb CV X01.CL/951h
of l)ele_led l)cleeled Conceiltrnlh)n l)evlntlon perceulile

l)elcclio,I CoUcmllr;llioq Coucculr=lliou
, . , ,,

l,olnssimnm 610 87188 310 6,382 800 1.6 997 0.07 2,203

Selenium()) 0.42-13 1188 5.? 5.7 2.9 2.1 , 3.3 0.72 7.I

Silv¢63| 0.18-6.3 2188 0.44 0.6! 0.95 1.2 1.2 1.2 3.4

Sodiunlm 288-650 68188 I 88.I 3,510 299.8 2.2 473.I 0.14 1".473

Thalliumm 0.36-13 1188 5.3 5.3 2.4 2.2 2.8 0.93 6.9
, , =.

Tilallium('1 NA 66166 ' 223 1,020 408.4 ,145.8 444.3 0.36 706.7

Vanadiumm NA 88188 12.8 62.3 22.4 8.8 24.2 0.40 40.5

Ziucm NA 88188 I,I 84 26.2 1.5 31 0.13 61.0

Pol)'¢ycli¢Aromntlc I-_pdrocnrbons(ulllkl_)
,, , ,,,

AcennphlllenC{j]' 83-14,000 1185 130 130 293.I 743.2 453.5 2.5 NA

AnthraceneoI 83-14,000 2185 59 390 294.2 743.5 454.7 2.5 HA

Benzo(a)nuthraceuc_4) 100-14,000 8/85 61 1,000 290.I 747.9 451.5 2.6 NA

Benzo(a)pyrenem ' 140-14,000 11/85 48 1,300 208.4 1.8 277.3 0.II NA

13enzo(b)13uoranth©nem 100-t4,000 9185 66 ?60 202.4 1.8 2?3.9 i0.1l NA

Benzo(g,h,i)perylen¢t'_ 170-14,000 6185 140 950 304.6 745.8 465.6 2.4 NA

13enzo(k)fluoranthen¢m 100-14,000 6/85" 100 1,100 208.1 1.8 280.9 0.ll HA

( ( (
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TAIILE I (CON'I'INUEI))
NAS ALAMEDA

IIACI(GItOUNI) DATA FOR tlLU£ JEItEA_
DATA SUMMARY

t

Chenllenl SQL Frequency Mininlum Mnxlmunl Mean Sinnd',trd 95 UCL CV 80LCLJ951h
of l)eleeled l)eieclcd ConccnIr_tllon l)evhIIiOn percentile

Detection CosieenlrJilio, Conceltlr=_llo,t

Chrysene(') 100-14,000 II185 58 1,300 288.9 752.6 451.3 2.6 NA

Dibenzo(n,h) 170-14,000 1185 230 230 296.4 742.4 , 456.7 2.5 NA
anlhracencm

,,. . ,, .,.

Flooranlhen=m 83-14,000 12185 54 2,000 198.2 1.9 284.2 0.13 HA

F|uorenem 83-14,000 !185 100 !00 292.7 743.3 453.2 2.5 NA

Indeno(1,2,3-e,d)- 170-14,000 6185 120 930 215.2 1.7 279.3 0.I0 NA
pyrenem

Naphthalenem 83-14,000 1185 35 35 292.3 743.5 452.8 2.5 NA

2-Methylnnphthnlenem 100-14,000 I185 320 320 294.2 742.9 454.6 2.5 NA
I

lqlennnthrenem 83-14,000 8185 27 1,600 196 2.0 284.2 0.13 NA

Pyrenem 83-14,000 12185 65 2,500 343.4 '785.3 484.6 2.3 NA

Noles:

SQL , SampleQuantilationLimit
95 UCL 95 percentUpperConfidc,zccI.imit of theMennConcenlrztlio,z :.
CV CoeFficientor Varinlion
80LCL/951hpercenlile 80|hpercentLowerConlidenceLimitol'lhe951hpercentileorthe dislribulion
NA Notnpplicnble
mg/kg milligrnmsperkilogram
ug/kg microgramsperkilog'rnm

€,} Dalnnormnllydlslrlbulcd



TAIILF, I (COH'r|IslUI_.D)
HAS ALAMEDA

llACI(CIt, OUND DATA FOR IILUE AREA1
DATA SUMMARY

O1 '} O;lln IoBtlorm,'llly d{slributed. CnlcuhdcdCV m_d80LCIJ95 for I_llurlll logi_rilhm-lriu_sl'om_cdthll_l.
t_) Too Fewdclectio,ls Io dclcrnli,lc distributiou. CallcuhllcdCV mid 80LCIJ95II1 percentile.fromtlrithulctic ultra1mid stmtdnrdd<:viatio,I.
('1 I):lln Iir¢:nol ,Iorul:dly or Ioguormlllly dislribl,lcd. CtdcuhltcdCV mid B01.CL/=)SIIIpcrcculilcfrom =lrithmcliculCml_lndstandarddcvintion.

I

( ( (
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TA LILIE 2

NAS ALAMEDA
IIACI(CIt, OUNI) DATA I;'OR PINK ARE._

DATA SUMMARY

Cheullcnl SQL Frequency of Miuiuuun Mnximum Mcnn Slandnrd 95 UCI. CV 80LCIJ95Ih
Dclcclio,I I)elecletl I)eleeletl Cuncenlrnllun I)cvinlion percenlile

Cuneenlrnllon Cuncenlrillion

hlor_iilliC Chelnicnls (inl_/kl_)

Almni,lum (:) HA 55155 1,760 22,600 5,231 1.6 6,528 0.05 12,930

Antimony(') 0.46- I 1.0 !8155 0.7 8.6 2.2 1.8 2.7 0.84 5.7

Arsenic(z. 0.59-10 45155 0.44 | 5.6 1.8 2.4 3.1 !.4 8.7

Bnriunlo) NA 55155 6,9 156 36.0 1.7 47.4 0.15 103

Beryllium(.) 0.15-I.0 28155 0.25 1.47 0.50 0.35 0.60 0.71 1.2

Cntl,nium(_. 0.08- 1.0 I1155 0.I 3.2 0.19 2.7, 0.42 0.59 1.33
,i

Cnlciund:) j' HA 55/55 816 66,600 2,913 2.i 4,686 0.09 12,513

Chromiun,(') NA 55155 15.6 66.7 30.4 9.9 33.I 0.33 50.0

Cobnlt__ . 3.96-5.7 48155 3.0 49.7 6.I 6.7 7.9 I.I 19.3

Copperm 8.8-10.2 52155 3.I 49.I 7.5 1.8 10.5 0.29 24.3
i

Ironn: , HA 55155 4,500 27,900 9,365 1.5 I 1,230 0.04 20,39,1

LeadI:. 1.9-3.0 51/55 0.47 165 4. I 2.8 9.9 0.01 32.6

Mngnesit,nl €_. HA 55/55 1,290 8,800 2,627 1.5 3,172 0.05 5,969

Manganese ol NA 55155 55.5 748 126.1 1.7 167.6 0. I I 363.1
,i

Mercu_€ :1 0.06-0.27 7154 0.057 2.71 0.063 2.4 0.12 0.31 0.34



'I'A !!L E 2 (CO NT! N UEl))
NAS ALAM I_.I)A

IIACI(GROUNI) DATA FOIL PINI( AREA.
DATA SUMMARY

?

Chemicnl SQL FrequeBcy Minimum Maximum Menn Slnlldnrd 95 UCL CV 80LCL/gSIh
of Delected Detected Costeesltrniion Devintion percentile

Detecllon Co,leenh'.tlon Coltcelt lrstlio,l

Nickel (2) NA 55155 I 1.5 80.4 25.8 1.4 , 30.1 0. I0 49.7

Polnssitml °) NA 55/55 209 2,480 683 1.5 819 0.06 1,523

Silver (_) 0.18-1.47 11/55 0.32 5.6 0.30 2.5 0.58 0.74 '1.73
,,, •, ,,

Sodium oP HA 55155 62.6 1,580 335.9 !.9 503.4 0.1 I 1,251

Tilnnium ()) NA . I/I 518 518 518 ' NA NA NA NA

Vanadiumo_ NA 55155 10.5 55.3 22.6 9.0 25.1 0.40 44.6

Zinc ol 18 54/55 I0 191 22.6 1.7 29.2 0.16 6 ! .5

].
Polyeyclic Aronlnlic Ilydrocnrbons (t,lIIItlI)

Acenaphthylene (jj 70-3,400 1156 150 150 121.6 226.2 I B2.3 1.9 NA

Anlhracene o) 70-3,400 !156 240 240 123.2 226.8 !84. I 1.8 NA

Benzo(a)nnthracenecJ) 100-3,400 I156 1,600 1,600 497.1 2,264.3 1,105.0 4.6 NA

Benzo(a)pyrene °j' 140-3,400 1156 2,600 2,600 186.4 394.9 292.4 2. I NA
, ,| ,, ,,

De,lzo(b)fluornnthene 13_ 100-3,400 1/56 2,300 2,300 168. I 366. I 266.4 2.2 NA
,, , , ,

Benzo(g,h,i)perylene O) 160-3,400 1/56 1,700 1,700 177.1 300.4 257.7 1.7 HA

Benzo(k)fluoranlhenen) 100-3,400 I156 620 620 138.1 232.9 200.6 1.7 NA
, , L.

( ( (
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'I'AIILI_2 (CONTINUED)

NAS ALAMEDA
BACIeGROUND DATA FOR PINK AREA

DATA SUMMARY

I

Chemleql SQL, Freqpeucy Miidmnnl M.xlmum Me.B Stnnthtrd 95 UCL CV 80LCLJgSth
,Jr I)ctecled Detected CoBce.trnliou l)evintio, percentile

Detection CoBeenlr.tion Coneenlrnlion

Chrysene()) 100-3,400 1/56 1,500 1,500 152].8 288.9 231.4 1.9 NA

Fluoranthencts_ 70-3,400 .3156 34 3,600 207.5 477.0 , 355.6 2.3 NA

Indeno(1,2,3-c,d)- 160-3,400 1156 1,800 1,800 178.8 309.8 262.0 I .'7 NA
pyrenem

Naphthalene(j) 70-3,400 1156 99 99 !20.7 226.2 !8!.4 t .9 NA

Phenanthrene(j) 70-3,400 2/56 240 2,200 131.3 29I. I 209.4 2.2 NA

Pyrenem 70-3,400 3156 210 6,IO0 240.5 831.0 463.5 3.5 NA

Notes:

SQL J SampleQunntltationLimit
95 UCL 95 percentUpperConfidenceLimitol'theMeanConcentration
CV CoeFficientof Variation
80LCL/gSIhpercentile 80thpercentLowerCo,)fidertceLimitorthe95thpercentileoFthedistribution
NA Notapplicable
mg/kg milligramsperkilogram
ug/kg microgramsperkilogram

I

m Data.ornlatly distributed ,,.
(3_ DataIognormallydistributed.CalculatedCV n,d 80LCL/95FornaturalIognrithm-trn,srormcddata.
(J) Too fewdetectionsto detenninedistribution.CalculatedCV and80LCL./gSfromarithmeticmeanandstandarddeviation.
t4_ Dataarenotnormallyor Iognormisllydistributed.CalculatedCV n.d 80LCL/95Fromarithmeticmeanandstandarddeviation



( . ( (

TAIILE 3
NAS ALAMF.DA

IIACI(CROUNI) DATA FOR YELLOWAREA
DATA SUMMARY

Chemle.l SQL Frequen©yof Mhihuum Maxhllt, n1 Me.. Sinndard 95 UCL CV 80LCL/951h
Detection l)eleeled i)eleeled CoueenlrlttiouDev|111|on l)ercenlilc

Colieeiih'sdio. Co.ee.lr.lio.

hlorgnnl¢ Chemlenls(.11_lltg)
. ,=

Aluminum(.) NA 50150 20 13,300 6,I 19 2,543 6.841 0.42 I 1,09I

Antimo,y (*) 2.5-7.3 3/50 2.8 3.6 3.0 0.61 3.1 0.21 .,I.2
,,,

Arsenic(" 10-12 21150 1.1 33 73 6.5 9.5 0.84 20.3

Bnriumo) 21-24 43/50 19.8 260 30.0 1.8 43.0 0.18 99.4
l

Beryllium(.) I-I.2 9/50 0.3 !.3 0.57 0.19 0.63 0.33 0.95

Cndmiu,ntl_ 0.36-1.2 11150 0.33 2.9 0.66 0.49 0.80 0.75 1.6
=,

Calciumtlj j" NA 50/50 500 97,000 3,411 2.0 5,256 0.08 12,995

Chromium14) NA 50/50 5.0 69.7 32.0 8.4 34.4 0. I0 48.5
.i

Cobalt€') 5-6 20150 4.3 11.4 4.3 2.3 5.0 0.54 2.6

Copped'_ 5.5-5.6 48150 4.2 49 15.7 12.I 19.! 0,77 39.3

Iro, (" , NA 50/50 • 10 20,800 10,247 3,859. I1,410 0.38 17,791

Leadtl) NA 50150 3.3 180 20.7 2.4 41.2 !0.29 I 18

M_gnes|umo) NA 50150 500 8,820 2,540 1.6 3,192 0.06 6,23 I

Mn,ganese(" NA 50/50 5.0 330 136.2 74. I !57.3 0.54 28 !

Mercury"l 0.05-0. II 5/9 0.05 0.18 0.08 0.06 0.12 0.72 0.15



'rAIILE 3 (CONTINUI_I))
NAS hl.,hMlr.I)h

IIACKCII.OUNI) I)ATA FOR YELLOW AREA
DATA SUMMARY

?

[ Chentleal SQL Frequency Minitnt,m Mnxhnunt Met|n Slnnd:trd 95 UCL CV 80LCIM951h

of Detected l)i:tected Collcetllrnl|o11 Dcvllllion ilerccnlilc
Deleelion Concenlr,tlion Concenlrnlioll

, ,, ,,

Nick©lt41 NA 50150 5.0 7 !. I 27.7 9.9 , 30.5 0.36 46.7
=,

Polasslutnt') NA 50150 500 1,700 914 289 996 0.32 1,479

Silvero) 0.48-6 6150 0.52 30 2.9 4. I 4. I 1.4 11.0
•" • i

Sodiumm 500-610 11/50 232 1,380 358 260 432 0.73 867

Titanium(') NA 41141 280 663 456 • 77.1 480.2 0.17 603

Vanadiumo_ NA 50/50 15.6 50.0 25.5 7.9 27.7 0.31 40.9

ZincO| NA 50150 17.0 140.0 46.9 31.6 55.8 0.67 108.6

Polycyclle Arontntlc'_lydroenrbous (ug/kg)

Benzo(a)pyrenc°_ 84-6,700 I/51 24 24 400.4 487. I 537.4 1.2 NA

Benzo(g,h,i)perylenem 96-6,700 1/51 19 19 402.2 485.9 538.9 1.2 NA

Chry_enem 60-6,700 2151 22 130 398.2 488.7 535.6 1.2 NA

Fluoranlhenem ' 48-6,700 3/51 30 790 407.0 492.1 545.4 1.2 NA
i

Indeno(1,2,3-c,d)- 96-6,700 I/51 21 21 402.2 485.9 538.9 1.2 NA
pyreneOt

Phenanthrenem 48-6,700 2151 120 200 401.9 486.7 538.8 1.2 NA

Pyrenet=l 48-6,700 4151 33 900 41 I. I 492.8 549.7 1.2 NA

( ( (
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TAIILF, 3 (¢ONTINUI_.I))
NAS AI,AMEI)A

IIACI(CItOUND I)ATA FOIl. YELLOW AREA
DATA SUMMARY

Notes:

SQL SampleQunntitatlo.Limit
95 UCL 95percentUpperConfidenceLimitof theMeanConcenlratio.
CV Coemcientor Variation

I

80LCtJ95thpercentile 80thpercentLowerConndenceLimit ol'the95thpercentileol'lhedistribution
NA Notapplicable
mg/kg milligramsperkilogram
ug/lcg microgramsperkilogram

t_) Datanormallydistributed
(z) DataIognormallydistributed.CalculatedCV and80LCIJP_iIhpercentileFornaturallogarithm-transformeddata.,
m Too fewdetectionsto determinedistribt,tion. CalculatedCV and80LCL/gSIhpercentilerromarithmeticmeanandstandarddeviation.
(_) Dataarenotnormally or Iognomlnllydistributed.CalculatedCV and80LCU95thpercentiletramarithmeticmeanandstandarddeviation

./

I
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ATTACt_-'h4ENT A
OUTLIER TEST CALCULATIONS
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Beryllium - Outlier Evaluation Using Ro_ner'sTest I I t I

Pink Area I _ I I I
I I I I I 1- I

Data: ! I I I I IPotential IPotentiai
Sample DepthRange 'Chemical IConc. Units 'Qualifier iAII deteCtS IOut!ier 1 1Outlier2
280-RA-033 0.01 1.51BERYLUUM0.S6000[MG_GUJ I "1 I
280-RA-034 2.51 3.5 BERYLLIUM 0.89000 MG/KG UJ J J

28o-_-o35 50 so8_R_IUM0.e_00]M_GUJ I I128o.._..o39o.oi 1.oBERYLL,UM0.=0001MG/',<GUJ
280-RA-040 2.01 3.0 BERYLLIUM 0.53000 MG/KG UJ

280-_..04., 3.51 4.5BER',,LLIUM0=S0001MGn<GU I
280-RA-042 I 0-01 1.5 BERYLLIUM 0.540001MG/KG UJ

280-RA-043 , 2.51 3.5BERYLLIUM I O.54000,MG/KG .IUJzso-_-o_l 5.0 5.O_BERYLUUM0._,0001M_:GUJ I
280-RA_51 0.0 1.SBERYLLIUM0.5_001MG_GIW I
2eO-RA-0,=SJ 2.51 3.5IBERYUJUM0.52000JMG_GluJ I
2so-_z 5.oi 6.01BERYU.IUM0.54000iMC._<GIuJ I I
250-RA-048 0.01 1.5 BERYLLIUM 0.670001MG/KG IJ 0.67000 0.67000 ! 0.67000
280.-RA-049 2.51 3.5BERYLLIUM 0.6t0001MG.'KGJ I 0.610001 0.61000{ 0.61000
2S0-RA-0SO 5.01 S.01BERYLUUM0.3a00OIMGn<GIJ I 0.38000 0.38 0.38
ao6-o7-ooo o.51 I"OIBERYLLIUM O'567991MG/KG J I O.56799J 0.567991 0.56799

B06-07..002 2.ol 3.3 BERYLLIUM J 0.341001MG/KG j j o.341001 0.3411 o.3<1
BOe-O7-Oo88.ol S.5IBERYLLIUM0.162001MG/KGU I I I
B06-06-000 1.01 1.5 BERYLLIUM 0.315001MG/KG I I 0.316001 0.316l 0.316
B06-O8..002 I 2.01 3.0 BERYLLIUM I 0.603001MG/KG I 0.60300l 0.6031 0.603

B06-08-007 6.51 7.51BERYLUUMI 0-77S_OIMG'I<G I I 0.779001 0.779! 0.779
B07B-02-000J 0.51 1-SlBERYLLIUMI 0-SSSG01MG"KG I I 0.899001 0.899 0.899
B078"02"0041 3.51 5-01BERYLLIUM1.2S_01MG_G i I 1.250001 1.251 1.25
B10-04-0C0 0.51 1.0 BERYLLIUM 0.889SgIMG/)<G I ! 0.689991 0.689991 0.68999
BIO-O_o5 5.o! 8.01BERYLLIUM0.15C001Mr_GIU I I I
B12-08-OC0 0.51 1.01BERYLLIUM 2.2S0001MG/KG J I 2.29000[ I
B12-08-004 3.51 5.0 BERYLLIUM 0.SS4001MCUKGIJ I 0.954001 0.9541 0.954
B12-08-010 9.51 10.01BERYLUUM 1.050001MG/KG IJ I 1.050001 1-051 1.05

FIO [0.0-0.0] 0.OI 0.0IBERYLUUM 1.000001MC-_GIu I
M-006A-0 I 2.01 2.5 BERYLLIUM 0.946001MGA<G I 0.94600J 0.9461 0.946

M-OO6A-005 3.51 4.5 BERYLLIUMJ 1.11_]O01MG/KG IJ I 1.180001 1.181 1.18
M-101A-004 2.0 3.5BERYLLIUMI 0-mSS0OIMG_GJ 0.86500 0.865 , 0.865
M-10ZA-004 2.0! 3.31BERYLLIUM0.572001MGn<GIJ I 0.57200 0.572 0.572
M-106A-0 i 0.01 0.01BERYLLIUM 0.246001MG/KG I 0.24600 0.2461 0.246
M-106A-003 2.01 3.01BERYLUUM I 0.609001MG/'KG IJ 0.60900 0.609l 0.609
M-107A-0 0.0 0.01BERYt.LlUM0.2S3001MG_G I 0.26300 0.263l 0.263
M-107A-O02 0.51 Z0(BERYLLIUM 0.531001MG/KG tJ ( 0.53100 0.5311 0.531
M-109A-0 0.0 0.0BERYLUUM 1.010001MG/KG I 1.01000 1.01 1.01
M-10gA-007 5.51 8.31BERYLLIUM 0.83200JMG/KG JJ ) 0.83200 0.832 0.832
M-110A-003 1.51 3.01BERYLLIUM1.47000IMG/KG IJ ,, I 1.470001 1.47

U-IIIA-O 0.5j 0.0JBERYLLIUM 1.35000JMG/KG IJ " I 1.35000J 1.351 1.35
_A-111A-003 2.0; 3.SIBERYLLIUM 0.38000 MG/KG JJ 0.38000" 0.381 0.38
M-BG1-002 2.ol ZSIBERYLLIUM 0.79200 MG/KG J J 0.79200 0.7921 0.792
_4-BG1-003 I 3.01 3.5(BERYLLIUM O.76300(MG/KG (U ( (

Page 1
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M-SG1-004I 5.0! S.5IBERYLUUMI -O.S32001MG,KGIU I I I
M-SG2_O2I zol =.5IB_R_U,UMIO.S3SO0!MG_<GlU I I
M-BG_o5I 5.ol S.SJBERYLUUMIO.60_001MG_<GIu I I
M-8C_Oo2I =ol ZSISER_'SUMI O.527001MG_<G!u I I
M-SG4-007 J 7.51 8.0JBERYLLIUM10.SO7001MGn<G j 0.60700! 0.6071 0.607
M-8c-,-oloI lo.ol 10.slSERYWUMIO.S>s00iMG_<GIU I I
M,o3-AI 5.ol e.518ER_U.lUUI O.180001,C_GlU ! I

7.0JBER_WUMo.',9oooiM_G I I

Mlo_ I 5.ol ,._l_E_,u,,Io,,ooolM=<Glu I I I
M,o8-8 I o.o, O-'ISE_-Llu"Io."oooI"c_Gtu I I I

I I I I I I I I I
IRk is test value for Rosner's Test j jMean I 0.794931 0.7415351 0.714554815

J J j J I !Stdev J 0.43233911 0.32878091 0.301808656
I J I J !Rk I I 4.709717312.503060034
j J J J jCritical value at alpha =0.05 is 2.91

I I I I In=30 I I I
I e ! i I I J I
J I I IBased on these results, the highest hit of Be (2.29 mglkg)
J J I Jisan outlier but no other value is an outlier j

Page 2
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Arsenic - Outlier evaluation Using Dixon's Test I I i
!YellowArea I I I I

I ! I I I
Data are normally distributed J J I

I I i I I
PotentialOutlier isArsenic = 33 mg/kg J I J ....

i I I i i
Chemical IDetectedResult IUnits I I I

I I I
ArsenicI 1.111 I ! I t

ArsenicI 1"62! " I I l IArsenic! 1.741 I I
ArsenicI 1.91 ! I I I
Arsenic I 2.19t I I- I I
Arsenic ! 3.311 I I I I
Arsenic I 3.81 I ! I !
Arsenic I 4.831 I I
:Arsenic I 5.45 I I
Arsenic I 7.75 I
Arsenic I 11 I
Arsenic I 11 I

Arsenic ! 11 I
Arsenic I 11 I
ArsenicI 111 I
Arsenic I 111 I
Arsenic I 131 I
ArsenicI 191 I
Arsenic I 211
Arsenic I 22i
Arsenic I 281
Arsenic I 33l J

I I I
N=22 I I I

I I I
Dixon's Test I I

I t I
c = I 0.1567889621 I I

I I I I
CriticalValue at alpha = 0.05 is 0.43 I I I

I I I I !
Based on the results of this test, As at 33 mglkg is not an outlier at alpha = 0.05

Page 1
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Silver - Outlier Evaluation Using Dixon's-Test I I
Yellow Area J J I j I

I I I I i I
DistributionUnknown;tested using both transformedand unb'ansformeddata

I I I _ I I

DetectedResults: I ] I I I ....t I _ J

Silver 30 3.401197 mg/kg I. I

Silver I 1012.3025851mg/kgI I I
Silver ! 0.8031 -0.21941mg/kg I I I
Silver I 0.6651 -0.407971mg/kg I I I
Silver I 0.5441-0.608811mg/kgI I I
Silver I 0.522{-0.650091mg/kg I I I

! J ! _ ! I
Dixon's Test Using Untransformed Data for value = 30 I

I I I ! I I
c= I 0.5784261 I l I I

I I i J I t
Critcal Value at alpha = 0.05 = I o.561 I I
Cdtcal Value at alpha = 0.01 = I 0.6981 I I
Conclusion: This value may be an outlier at alpha = 0.05 I
but is not an outlier at alpha = 0.01 I I I

I s I I i I
Dixon's Test Using Transformed Data for value = In(30) I

I I I I I I
C= I 0.2711821 I I I I

I I i _ I I
Critcal Value at alpha = 0.05 = I 0.561 I I
Conclusion: This value is not an outlier at alpha= 0.05 I

41.I
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ZincOutlierEvaluationUsingRosnersTest
BlueAres

Zinc - Outlier Evaluation Using Rosner's-rest 1

Blue Area I ! I I
Zinc is Lognormally Distributed I I

I- I I I
:Data: IPotential Outlier I I Potential ! --
Chemical I Result I LN Result I Outlier2 IUnits Qualifier
zinc I 17.800001 2.579z01 2.S79201MGn<G

z,,c I 17.8ooooi=.8792ol387_1._G
ZINC I 19.5ooool 2.570411 2.570411MG,_:G!
z,,c I _100001 _.095681 3.o95581Mc_G!
z,Nc I 1,.ooooolz,,,_,I z,,,_l-_G I
Z,NC I =o.ooooo!=.995731 Z995_IM_GI
z,.c i ..oooool2..,,.,j =-""1''_ I
ZINC 18.300001 2.S0SS01 2.S0eS01MG_GI
z,Nc 17._ool z=.,8ol Z_,,8olMG_GI
Z,NC ,_.7ooool z873561 2.873561MG_:G!
ZINC 21.400001 3.06339! 3-063391MG/KG I
zinc 17.,oocol z88,8ol 2.8_8olMC,_<GI
zinc 17.3ooool2.a_7_! z850711M_GI
z,.c 15.7oooo! z753_1 zT-_IMc_G I
ZINC I 17-20000I 2-844911 2.84491JMG/',<G I

ZINC 17.10000 2.839081 2.113908IMG/KG

ZINC 20.20000 3.005681 3.00568 IMG/KG

ZINC 22.40000 3.109061 3.10906IMGJXG

ZINC 32.40000 3.47816J 3.478161MG/l<G
ZINC 40.40000 3.698831 3.Sg883JMG/KG

ZINC 54.20000 2.992581 3.99268!MG/KG

ZINC 31.80000 3"459471 3"459471MG/KG I

ZINC 27.40000 3.310541 .3.31054JMG/KG

ZiNC 34.S00C0 3.552491 3.552491MGfKG

ZINC 63.40C00 4.14946 4.149461MG/I<G

ZINC 80.60000 4.38950 4.389501MG/KG

ZINC 33.300(]0 3.505.*-6 3.50556IMG/KG

ZINC 53.50000 3.97968 3.97968[MG/KG

ZINC 27.50000 i 3.31419 3.314191MG/KG

ZINC 17.700001 187356 2.873561MG/I<G

ZINC I 17-4ooool zass47 2.e_zlMr--_G
ZINC ! _.00oa01 ,_.,t_82 IMr-_ I
ZINC I 33.ooooo 3.4_511 3.4_s'=l_r__G I
z,Nc I _0.000_ 3.401_1 3.401_l_r._GI
zinc I 2o.0oooo zsss73J 2.SSS'Z3IMG_GI
zinc I 57.00000 4._-I 4.20_SSlMGn<GI
ZINC I 2_.ooooo 3.13,_9l 3._35491_c._<_I
ZINC I 30.00000 3.,,o1201 3.,,01201MC_I
ZINC I 2S.00000 3.21a"1 3"218881M_l(G I
ZINC ! =_.ooooo _8 ! 3.21,elMC-_KGI
Z,NC I 17.00000 2.833211 2.833211MG/I<G t

IIIII1_" ZINC I 14.00000 Z638_061 Zr_0_IMG'_G I
ZINC I 2s.oooeoi 3.25610l 3.238101MG/XG I

$;
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Zinc OutlierEvaluationUsing RosnersTest
Blue Ares

ZINC I 17.000001 2.833211 2.83321IMGn<G I
Z,NC I 20.0ooo01 2.998731 2-995731M_GI

zinc j 17.0o00ol 2.8332_1 2.8332_IM_GIZ,NC . 26.00000! 3.258101 3.258101MC._Gi
ZINC I 22_0001 3.104581 3.1o_.IM_<G-oRY! .
ZINC I 31.500O01 3-449991 3"44=;991MG_:G"ORYI ""
:iNC J 27.400001 3.310541 3.31054JMG/KG-DRYj

ZINC ] 21.100001 3.04927J 3.04927 MG/KG jJ

aNC j 74.4OOOO1 4.30948l 4.30948MGn<G IJ
ZINC I _0o001 353231 3.53223M_G IJ
ZINC j 19.900001 " 2.99072 2.=;9072'MCVKG tJ
ZINC I 21.0O0O0[ 3.04452 3.04452MG/KG IJ
ZINC I 2s.400001 3.273361 3.273361MGn<GIJ
ZiNC I 18.700001 2928521- Z=;28521M_GP
aNC I 3Z50000l 3-481241 3.48124JMG/KG i
ant I 27.800001 3.325041 3.325041MG/KG j
ZINC I 2S.0O00Oi 3.280911 3.280911MGn<:G t
ZINC 20.20000 3.005681 3.00568 IMC_I<G J

ZINC 21.40000 3.063391 3.06332;IMG/KG J

ZINC 24.80000 3.21084 ! 3.21084JMG/KG I
ZINC 28.800O0 3.288401 3-288401MG'l<:G I
ZINC 30.40000 3.414.€41 3-414"441MG/KG I

ZINC 40.60000 3.703T7J 3.70377 MG/KG j

ZINC 12;.90000 2.990721 2.9=;072[MG/KG J

ZINC 24.00000 3.178051 3,17805 MC-gKG I

ZINC 24.90000 3.214871 3.21487 MG/KG !

ZINC 60.20000 4.09767 j 4.09767 MG/KG j

ZINC 29.30000 3.377591 3.37759 MG/KG J

ZINC J 36.90000 3.608211 3.60821 MG/KG j

ZINC I 18.10000 2.82;52;11 2.89591MG_G I

ZINC I 12;.20oooj 2-9-_,,=;,I 2.95,=;1MC,_G !
ZINC i 56.90oo014.o413o1 4.04130MGn<:G !
ZINC I 27.5000013.314,1 3.31,,MC,_:_i
Z,NC I 39._0ol 3.871221 3-871221MC'_G!
ZINC I =9.800001 3.3_511 3.3.511MG.'KGI
ZINC J 27.0o0o0l 3_.95841 3-295841MG"KGI
Z,NC ! 61.,0o00J,,.,17,,,I ,,.-7,,,I,,,,_ I
ZINC I 20-900001 3.03975J 3.03975IMG/',<G !

41.400001 3.723281 3.723281MG_<G

ZINC I

ZINC 3200O0Ol 3._'1 3.465741MG_G
ZINC 23.0O0O0l 3.13_9J 3.13549JMG/KG

zINC I 25-000o013.2,88813.21._1-_G
ZINC I 17.00000 ! 2-833211 2.83321JMG/KG

=,,Nc ! 19.oooool2."2! ="_J_°
'ZINC , 17.00o0oJ 2.833211 2.833211M.Gn<:G

I j I I ""I i I s
MEAN I 2u14"rtl 3.26765! 3.2.'-28! I
s'r. o_. I 14.937971 0.410021 0.39284J J
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ZincOutlierEvaluationUsingRosnersTest
BlueAres

R_ I I 6"0685'I 2.9_'96i I
,,_ c,u==v.,...t.,ph.=o.os I 3.350ool 3.35o00i i

I I I I I
Po[ential Outlier.1 I I I i

z,Nc i _,6.oooool s..s74t I I ...
I I ! I

I I I I
:PotentialOutlier2 I I I
z,.c i 84-°°o°°1 4.,=o8=1 !

! I I ! I
Based on these results, the highest hit of Zn (316) is an outlier I
but no other value is an outlier I I I
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PRC EnvironmentalManagement.Inc.
1099 18_ Street
Sure 1960
Denver.CO 80202
303-295-1101

. Fax 303-295-2818

Pn£"
February 7, 1997

Ms.Teresa Bc_l'_rd/Ms. CamilleCraribaldi
F._eers-in-Charg¢
I_pa,-_cat of theNavy
EngineeringField A_vity West
NavalFacilitiesEngia_ring Command
900 CommodoreDrive
SanBruno,California94066°5006

CLEANContractNumberN62474-88-D-5086
ConwactTask Order0316

w

Subject: Samples for Use as Background, Naval Air Station (NAS) Alameda, Alameda, California

Ms. BernhardandMs. C-m'ibaldi:

Pl_,CEavironmcatalMax_e_nent Iac. (PRC) has completedits rcvi_v of theNAS AlamedaRcmedhl
Iavesdgadon(R!) databaseandhasselectedsamplesthatcouldix:usedtoprovidebackgroundiaforn_on
for the installation. The sampleswere selectedto representthe threedistinctfill areaspreviouslyidentified
f_omthe RI data. A prclL,nh_y llst of samples andaccompanying mapwere providedto you on
November27, 1996. The list (Table l) andmap(Plate l) arc now revisedand arcenclosed hcrcia.
Additionalsamples have been includedin this deliverable;a descriptionof the selectioncriteriais also
includedin this letter. A datasummarytablefor inorffamc"andpolycycUcaromatichydrocarbon(PAH)
a_y_ and cumulativeplots for all inorgamcanaly_ arc also provided. Additionally,this I¢Izcrreport
describesthe basis for establishingbackgroundas wcUas applicableguidano¢fromseveralrcgulaWry
agenciesregardingdefinitionof background,andmethodsfor evaluatingdata. Thisreportis organizedin_
the followiagsections: Purpose,ProjectHL_ry, andBackgroundData Set Selc_:tion.R_erences are
providedat the cad of the letter;tables and figures follow the l¢_r. At_-J_ncat A includesgraphical
pres_tations of thedatafor eachfill area.

Pul-DOSe

Backgroundinformationis typically collected and analyzed iterativelyas part oftbe Compmhemiv¢
Environm_atalResponse, Compeasatioa, and LiabilityAct (CERCLA)process. Ina site invesdg_.ion,
determiningira releasehasoccurredrequiresthat informationregardingbackgro_d conditionsbe
available. Data must be obtainedto determine"whethersiteconccatrationsarc sufficiendydifferentfi,om
background"(EPA 1990). The determination of background conditionsis an intrgral partof the ha.ser€
humanhealth risk assessment(HI-IRA)and ecological riskassessment, which are conductedaspartofthe
ILltoensure protectionof humanhealthand the environment_---one of the two thresholdcriteriaof the
National Oiland HazardousSubstances PollutionContingency Plan (NCP). RiskAssessmentGuidance
for Superfimd,Human Health EvaluationManual (VolumeI) (EPA 1989)presentsa discussionof

am.
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hypothesis'testingand icwls of precisionofstatisticalt_ts thatshouldb¢metwhendiffer_mtiatiag
backgroundfromsite-relatedchemicals.

CaliforniaD_araneat of ToxicSubstancesControl(DTSC)guidance(1994)also pn:s_atsa similar
rationalsforcollectingbackgroundsamples(emphasisnotadded):

Backgroundsamplesarecollectedtodistinguishbetw¢_ site-r_latedcontaminationandnaturally
occurringor anthropog_aiccontaminantlevels.Ing_eral, theuse of regionalbackgroundlc_,e.ls
forcomparisonto site contaminationis notacceptable.Backgroundsamplesshouldbecollecte_l
foreachmediumbeinginvcstigazed,beitwater,soil,soilgas,orair. Backgroundsamplesshould
be coUect_at or near thesitebutnotinareaslikelyto be influcacedbythe contaminationand/or
facilityoperations(pastorpresent).

Theestablishm_atof backgrounddataset isalsoimportantforsitenanediation.CERCLASection
104(3)(a)specificallysta_: "TbePresidentshallnotprovidefora rtrnovalor remedialactionunderthis
scctioain respoaseto a r_l_.scorthremofa re.leaseof a naturallyoccurringsubstanceinits una_red
form,oralteredsolelythroughnaturallyoccurringprocessesorphczlorrama,froma locationwhereit is
naturallyfound."It is important,however,todistinguish_ backgroundchemlicalsandsite-r_las_
chemicalsduetothelimitationsonactionas d_mcdbyCERCLA,andbecausen:mcdiafionk-wlsfor
backgroundandambientch_ficals mustbeestablishedforchcmficalswhichmay havean ambientl_vcl. It
is important,therefore,to distinguishbetwembackgroundchemicalsandsite-relatedchemicalsdueto the
limitationson actionas definedbyCERCLA,andbecausercmediafionlevelsforbackgroundandambient _lf
chemicalsmust beestablishedforchemicalswhichmayhaw an ambi_atlevel.

t

The definitionof backgroundis alsoimportantto thisdiscussion.Accordingto theU.S. Enviroamental
ProtectionAg_acy(EPA)(1989),backgrouadchemicalscanbe categoKzedas either:.

Nonauthropogenicornaturallyoccurring:mineralsor othersubstancespresentintheeaviroenmat
in formsthathaw not beeninflueacedbyhumanactivities;and

Anthropogmic:naturalandmanmad¢substanc_prtscnt intheemvironmcntas a resultofhunma
activitiesnotspecificallyrelatedto siteactivities.

Noaanthropogerficchemicalsare naturally occurringorganicor inorganicchemicalsthat arc in soilor
wateraspartor'thegeologicalorhydrogeologicalconditionsoftheariaandas=inanunalteredformnot
relatedto humanactivity(forexample,n,.ctalsfn)mrockformationsorPAFIsfromfor_ fires).
Anthropogenicbackgroundchemicalsarcrelatedto humanactivityinther_,ionbutarcunrelatedto site
operatioas;PAHsandmetals maybe consideredanthropogenicbackgroundbecauseth_ arealsofrom
sourcessuchas car_aust.

InorganicChemicals

The purposeof identifyingbackgroundlevelsofinorganicchemicalsis todistinguishbetw_n thoselevels
that representnaturalsoil constituentsandthoserelatedto siteactivities.This is a commonlyaccepted
practice,as describedin many EPAguidancedocuments(EPA1989,EPA1990). Inorganicchemicals

_,.
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V

presentas partof thenaturalsoilcompositionareconsiderednonanthropogenic.Concentrationsof
inorganicchemicalsmayalso beafrectedbynon-siterelatedanthropogenicactivitieS:It wasexpectedthat
concentrationsof inorganicchemicalsfrombackgroundsamplesat NAS Alamedawouldrtflectnaturally
occurring,ambientlevelsconsistentwithconcentrationsfoundinbay sediment,whichis thesourceof fill
soilat NAS Alameda.

Organic Chemicals('PAILs)

TheNavy considerstherandomdetectionsofPAI-Isinfall(also calledpolynudeararomatichydrocarbons
orPNAs)atmanyarmsof NASAlamedatobeanthropogmiobadqc-oundfortwormsons. Fh_ as
describedinthe followingsection,NASAlamedais e,onstructedof fill dredgedfromtheSanFrancisco
Bay. The _€ detectionsofPAHsat theKllsoil-nativematerialinterfaceat mostIRPsitesis
evidence that the bay floor was contaminated with PAHs priorto base construction (PRC 1992). The
Regional Water Quality Control Board (RWQCB) listsa totalambientlevelof PAI-Isin San Francisco Bay
sediment of 5.13 milligrams per kilogram 0ng/kg) (P.WQCB 1996); PAHs detectedat orbelow this
concentrationare l&elyto representtheambientbay levelsbecausethe baseis constructedof bay sediment.
Second,dueto its urbanlocation,soilis expectedtocontainanambientlevelofPAHs.Forexample.,the
Agencyfor ToxicSubstancesandDiseaseControl(1995)publishedbadggroundsoilconcentrationsof
PAILs in urban areas. The ranges are prmented on a ¢hemical_specMic basis (ratherthan total) and as, as

highas 62 mg/kgforheavymolecularweightPAl-Isand166mg/kgforlightmolecularweightPAHs.
DTSC has also _ree__e_;-etlbackground levels of PAHs in the San Francisco Bay anm ofat least 8.5 mg/kg.
As describedin correspondencebetweenDTSCandEcologyandEnvironment,Inc.(1993): AtDTSC's
rtquest,andto putthererfiedialgoalinpe.rspective,backgroundlevelsof PNAsw_re_ealunted.PNAsare
pttsentinurbanenvironmentsduetovehicleexhaust,asphaltpaving,tobaccoandbarbecuesmoke.,and
othersources. PNAsweredetectedin 17outof 19of thebackgroundsamplestakenas partofthe ILl;the
levelof total PNAsmeasuredin theareanearthesiterangedfrom0.02 to 1.03mg/kg.Thelevelof PNAs
hasalso beenrecentlymeasuredin 98backgroundsurfacesoil samplesthroughoutnorthernCaliforniafor
17PreliminaryEndangermentAssessmeatsrecentlysubmittedto theCaI-EPAandpres_tedintheDraft
PttEE[PublicHealthandEnvironmentalEvahation].Atmlyticaldatacompiledandazaly-zedfixxnthese
reports indicate a mean background concentration of total PNAs of 8.5 mg/kg for the 17 sites.

DTSCalso acceptedbac.kgroundlevelsof PAHsat thePG&EMartinServiceCenter(MSC)(1992):

BackgroundcomamtrafionsoftotalPNAs insoilfromparksand alongroadsidesin theMSC site
•VicinityrangedfTomlessthantheanalyticald¢_:tionlimitstoO.l I milligramsperkilogram
(mg/kg). This fallswithintherangereportedinthe literatureforotherurbanareasof 0.04to 13
mg/kg(Edwards,1983).

Withthesedefinitionsandexpectedusesof backgrounddata,theRIdatabaseofNASAlamedawas
reviewedto selectappropriatebackgroundsamplessincebar&groundsampleshadnotbeenpreviously
collectedforthe installation.However,sampleshadbeencollectedin and aroundtheInstallation
RestorationProgramOR.P)sitesas partof theILlinvestigation,andsomewerecollectedat sites thatwere
primarilysuspectedofcontainingIietroleumcontamination.Samplesfromtheseareaswereconsidered
potentialbackgrounddata, in accordancewithDTSCrecommendationsfor identifyingbackground(DTSC

•_mw' 1995):
-+.
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Thelargestdataset possibleisdesirablefordescribingambientconditions.If thenumberof
'background'samplesplannedisnotsufficientlylarge,thepopulationsize for 'background'
analysiscanbeexpandedbya techniqueusedsuccessfullyat severalothersites. SamplesofsoLl
collectedbecau_ of suspectedcontaminationwithpetroleumproductsof_n arc foundnegativefor
thesemixturesuponassay. Ifthesesamesamples_re analyz_ formetals,the basewidcdataset
canbe augmented.

Accordingly, samples in theIRP datasetwcr_evaluatedfor use as backgroundsamples, andbothmetals
andPAHs were consideredas having a backgroundlcvd.

BackgroundProiect History

Selectionof backgrounddata at NAS Alameda is complicatedby the fact that the installation is €_'tnzcted
of fill soil. Althoughthe exact sources of fillan:unknown,it was dredgedfi'omSan Fran_ Bay overa
periodofapproximatdy 75 years (1900 to 1975). The fithologyof the fill soft is not classifiable, as it is
heterogeneousthroughoutthebase. At thesoutheasterncornerof theba_, approxima_ly 3 fi:_ of soil
overlaythe nativeMerrit_Sand. Inthe restof the installation,_ll soil r_prcsentsthe top 10 to 14 feet of
soU;soil below thesed_ths r=pn_amtsthebayfloor raa_rialas it _isted priorto placementof flU. It is
di_cult to establish backgroundfor fill soil becausethe exact sourcesarcunknown.

Ina previousletterto theregulatoryagencies(datedOctober11, 1996), the identificationoftbe dLffermt
fill areasacross the basehas been described.Briefly,the base was examinedby _ datacollected
withinareas delineazedby time of fill deposition. Five fill areas were firstidentified: the far w_stportion
of thebase ("Site l/Site 2" area) anda smallstripof landborderingtheOakland InnerHarbor, the runway
area; the area cast of the runway to thebasebound, and two areaswithinthe southeast comer of the
base. Ironand mangane_ data _ compa_ statistically to determinewhetherthe=_€areas contained
geologicallysimilar soils andcould be representedby one backgrounddataset. The n:asous for usingiron
andmanganeseforthis evaluationand tl_ methodologyemployed(describedin the letter of OctoberIl,
1996)are:

• Both ironandmanganesearecommonsoilcomponents

• Basedonsitehistory,neitherchemicalis rdatedtoany siteactivityat NAS Alameda

• Both chemicalsarepresentat quantifiesweUabovedetectionlimitsat all sites(thatis, they
have100percentfrequenciesofdetection),eliminatingthepotentialproblemof differing
detectionlimitsbetweensamplingeffortsat NAS Alameda.(Mu|tipledetectionlimitscanbea
confoundingfactorin theinterpretationof results.)

• U.S. EnvironmentalProtectionAgency(EPA)-es_a_blishedanalyticalmethodsforthesetwo
analyteshavenotchang_ betweensamplingeffortsatNAS Alameda.

t,,
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• The distributionsof ironandmanganeseoxideshave beenshownto a_ect the concent.,-_onof
manyotherchemicals in soil (Evans 1989;Jenne 1968)

Using nonparametsicstatistical tests, resultsoft.he evaluationindica_ that some areas couldbe combined,
butthat more thanonedata set would beneededto representbackgroundfor theentire installation.
Specifically, it appearedthat Site 1 aad Site2 areaswere similar,the runwayand amtral portionof the
installationwere similar,andthe two areas at the southeast comerof thebase were similar. (Theseareas
an:denotedon FigureI by the colors blue,pink,andyellow.) Therefore,three backgrounddatasets are
indicatedto accuratelyconduct statistical evaluationsfor thepurposeof selecting chemicals of concern
(COCs) andestablishingrernediationlevels, if necessary.

Enviromnent_lBaselineSurvey (EBS) datawere not includedin the evaluationof the fill area soil types.
AJthoughthis data hadat one point beenconsideredpotentialbackgrounddata, it was eveatualJyexcluded
from the evaluationbecauseof data qualityissuesand cone.erasaboutthe whether the datafzomthe RIand
EBSsampling effortscouldbe combined. The issues couldnotbe resolvedand the EBS datawas notused.
The EBS data had beencollected for a differentassessmentpurpose and data qualityobjectives for EBS

dam had not includeduse as potemdalbackgrounddata,which requiresa morestringentcollectionand
validation process than has beenplannedfortheEBS daza.

Background Data Selection

_' Some samples collectedas part of the IRP investigationcouldbe usedas backgroundsamples for the thr_
areas. Use of this data would avoid costly delaysassocia_ with additionalsampling and so was
consideredthe most eFFicientmethodfor developinga backgrounddataset. The RI clazabasewas reviewed
on a sample-by-samplebasis to select samplesthat couldrt_presentbackground. Fh-st,for each area,all
samples collectedfromIRP sit_s that couldcontain metalcontaminationbasedon site history (Sit_s 4 and
5) were excludedas backgroundsamples. Also excludedfi'omconsiderationwere areas of suspectedPAH
contamination,specifically,the lancLEUand bum pit areas of Site 1.

Next, samples fromboringsthat containednoa-PAH organicchemicals, except for insignificantlevelsof
laboratorycontaminantsand organiccarbonraeasumnents, wen: excludedfi'omconsideration. Common
laboratory contaminants,accordingto EPA,an:acetone, 2-butanone(methylethyl ketone), methylene
chloride, toluene, andphthalateethers(EPA 1989). This considerationwas necessary because olderdata
collectedby Canonichadnot been validatedas thoroughlyas datacollectedat_r 1990 and therewas aa
indication of low level laboratory contaminationwhichoccurredsporadicallyin these data.

This process resultedinmanysamples beingrejectedas pot_tial backgrounddata. Afar applyingthese
st_s, samples locatedwithinthe IRP sites wereexcludedas well. The remainingsamples were considered
to be potential backgrounddata.

Inthe threefill areas identified(denotedby the colors blue,pink, and yellow on the attached plate), a total
backgroundsamples. Table 1 lists the sample identificationof 247 sampleshavebeenselected as pot-ntial "_

numbersanddepthintervalfor each sampleselected. As shown in Plate 1 andTables 2 through4, 140
sampleswere identifiedin the blue area, 56 samples in the pinkare=,and51 samples in the yellowarea.

tl,;
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Samplesin'theblue areawere notconsistently analyzed for bothmetalsand PAHs: 34 were analyzedfor
both, while55 were analyzedonlyfor metals and51 only forsernlvolatiJ¢organiccompounds(including
PAHs). Thesamples arc indicatedon Plate I by pointname,ratherthansample name,because often
samples werecollected at multipledepths within a borehole.

Tables2 through4 providedatasummariesfor thedatasets, includingmaximum,minimum,and average
values,aswellastheprobabilitydensityfunctionfor each chc=nical.Samplequantitationlimits,
frequ_¢iesofdece_on,andstandarddeviationsarealsopresented.Cumulatiwfrequencyplotsforeach
chemicalineachareaareincludedasanattachmenttothislet_r.Theplotsincludeall_ resultsand,
forchemicalswithlessthan100pereeatfrequ(mcyofdetz_on,detectedresultsandno_ r_'ultsset
equal to one-half the samplequantitationlimit. Probabilitydensityfunctions(PDFs)wr_ determinedfrom

resultsonly. This informationallows for comparisonof the datasdect_ to regionalvalues and
amongthe three fill areas identifiedat NAS Alameda. The rangesofchemicalconcentrationsarespecific
toeachofthethreefillarms,asshownbelowforsdec¢ch_aicals(inmilligramsperkilogram):

Blue Pink Yellow
Ars_c 0.74 - 23.0 0.44 - 15.6 1.1 - 33.0
Berylliurn 0.09-0.77 0.25-2.3 0.3- 1.3
Chrondum 11.4 - 81.7 12.3 - 66.7 5.0-69.7
Iron 760-26,900 4,500-27,900 I0-20,800
Manganese 50- 1,060 55.5-885 5.0-330
Nickel 11.6 - 88.5 11.5 - 80.4 5.0 - 71.1
Benzo(a)pyrene 0.048 - 1.3 2.6 0.024
Chrysene 0.058 = 1.3 1.5 0.022 - 0.13

Thecumulativ_frequencyplotsareprovidedinAuachmentA,aswellascoe_cientsofvariation(standard
deviationdividedby themean). Thesearc providedon the plots in ARachmentA. Overall,thecoeffidents
of variation(also presented in Tables2 through 4) are below 1.0. When nondet_ areexcludedfromthe
datasetandonly_ resultsareploR_i,thecumulativefrequencygraphsarerelativelystraightfor.
those chemicalswith lowerfi-equenciesof detection. The plots haw elsewherebeen usedto establisha
single backgroundvalue foreach analyte, which were subsequeatlyused to select COCs. This value could
be selected fromthe lower portion of a cumulative fi_luency plot,assumingthata "hinge point" exists to
denmrcamsite contamination fzombackground levels (accordingto a letmrfrom DTSC to Navy dated
September29, 1995). As describedby Gilbert (1996), this "definitionof ambientbackgroundis
predicatedon the idea thattesting for compliance with a backgrounds_ndard should bedone by comparing
thehighest measurementfrom a PCA Ltmtentially¢onmmimted area] with a single backgrouadnumber
(threshold).Thatis,thebackgrounddataset shouldbereducedtoa singlenumberforrestingpurposes."
He concludesthat the hinge point approach is not Uc..hnicallydefensiblefor at least two rtasoas. First, "the
Type I decisionerrorrate(probabilitythat the analyte will be incorrectlydeclared a COPC [chemical of
potential concern]) dependscritically on the number of measurementsfromthe PCA" (Gilbert 1996). As
he describes, the hinge point method has the pot_mtialforgeneratingextremelylow backgroundthreshold
levels, whichwill in turn result in many false positive decisionerrors. That is, the probabilityof
incorrectlydecidingthattheanaJyteisa COPCbecomesveryhigh,ifnotcertain.

o.
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Second, the hinge point method "does not make full use of'the information about variability of the
backgroundmeasurements .... The existence of a hinge pointdoes not necessarily meaiithat two populations
are present and that the lower portion of the plot (nearest the origin) is the ambient background
distribution....However, the more fundamental point is that, as pointed out above, the practice of reducing
the background population to a single thresholdvalue is not a technically defensible methodfor determining
if an analyte is a COPC. "

Gilbertpresentsa detailed discussion of this in his letter to the Navy (1996) and haHardin and Gilbert
(1993). Therefore, while these plots provide a visual inspection of the data, they will not be usedto
dc_erminea backgrounddata set or one valueto represent"background." The data presentedhere
constitutethe backgroundrangesand data that will be used to statistically determinewhich chemicalsare
above orbelow background levels for each site using the methodologyin Navy policy.

In conclusion, the data presentedhere representthe backgrounddata and ranges (pres_ted in Tables 2
through4)forthethr_ fillareasofNASAlameda.Thenumberof samples andanal distributionof
sampleswithin each oftlae three fill areas meets concerns ofsu_cient statistical power, confidence,and
spatial r_resemtationof the data. The background ranges can be used to conductstatistical tests of means
to select COCs. Please call me at (303) 312-8843 if you haveany questions or comments regardingthis
deliverable.

Sincerely,

Theresa K. loper.
SeniorTo_dcologi_

e.c: SusanWilloughby,PRC
DuaneBale.h,PRC
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.. TABLE 1

_' NAS ALAM]_A
SAMPLES SELECTEDFOR BACKGROUND DATA SET

DEPTH INTERVAL
AREA SAMPLE (FEET BGSD POINT NAME

BLUE 280-S09-001 1.5 2.5 M09-05
BLUE 280-S09-002 3.0 4.0 M09-05
BLUE 280-S09-003 5.0 6.0 M09-05
BLUE 280-S 16-018 0.5 1.5 B16-10
BLUE 280-$16-019 2.5 3.5 B16-10
BLUE 280-S 16-020 3.5 4.5 B16-10
BLUE 280-S 16-021 . 5.0 6.0 B16-10
BLUE 280-S 16-022 1.5 2.5 B16-11
BLUE 280-S 16-023 2.5 3.5 B16-11
BLUE 280-S 16-024 5.0 6.0 B16-11
BLUE 280-S 16-O25 0.5 1.5 B 16-12
BLUE 280-S 16-026 2.5 3.5 B16-12
BLUE 280-516-027 5.0 6.0 B 16-12
BLUE 280-S 16-028 1.0 2.0 M16-04
BLUE 280-S 16-O29 2.O 3.0 M 16-O4
BLUE 280-$7C-001 0.5 1.5 B07 C-11
BLUE 280-$7C-002 2.5 3.5 B07C-I1
BLUE 280-57C-003 5.0 6.0 B07C-I1
BLUE 280-$7C-004 0.5 1.5 B07C-12
BLUE B410-7 [1.0-1.5] 1.0 1.5 B410-7
BLUE B410-7 [3.0-3.5] 3.0 3.5 B410-7
BLUE B410-7[5.5-6.0] 5.5 6.0 B410-7
BLUE ]3410-7 [6.0-6.5] 6.0 6.5 B410-7
BLUE ]3410-7 [8.5-9.0] 8.5 9.0 B410-7
BLUE B410-7 [9.0-9.5] 9.0 9.5 B410-7
BLUE ]3410-7[I1.0-I1.5] I1.0 I1.5 B410-7
BLUE B410-7 [I 1.5-12.0] 11.5 12.0 B410-7
BLUE B410-7 [14.5-15.0] 14.5 15.0 B410-7
BLUE B410-7 [15.0-15.5] 15.0 15.5 B410-7
BLUE ]3410-9 [1.0-1.5] 1.0 1.5 B410-9
BLUE B410-9 [2.5-3.0] 2.5 3.0 B410-9
BLUE B410-9 [3.0-3.5] 3.0 3.5 B410-9
BLUE B410-9 [5.5-6.0] 5.5 6.0 B410-9
BLUE ]3410-9 [6.0-6.5] 6.0 6.5 B410-9
BLUE ]3410-9 [8.5 -9.0] 8.5 9.0 ]3410-9
BLUE B410-9 [9.0-9.5] 9.0 9.5 B410-9
BLUE B410-9 [11.5-12.0] 11.5 12.0 B410-9
BLUE B410-9 [12.0-12.5] 12.0 12.5 ]3410-9
BLUE B410-9 [14.5-15.0] 14.5 15.0 ]]410-9
BLUE B410-9 [15.0-15.5] 15.0 15.5 ]3410-9
BLUE B547-10 [0.5-1.0] 0.5 1.0 B547-10
BLUE B547-10 [2.0.-2.5] 2.'(1 2.5 B547-I0
BLUE B547-I0 [2.5-3.0] 2.5 3.0 B547-I0
BLUE B547-10 [5.0-5.5] 5.0 5.5 B547-10

__ BLUE B547-10 [5.5-6.0] 5.5 6.0 B547-10
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TABLE 1 (Continued)

NAS ALAMEDA
SAMPLES SELECTED FOR BACKGROUND DATA SET

DEPTH INTERVAL

AREA SAMPLE (FEET BGS) - POLNT NAI%[E
BLUE B547-10 [8.0-8.5] 8.0 8.5 B547-10
BLUE B547-I0[8.5-9.0] 8.5 9.0 B547-I0
BLUE B547-10 [ 11.0-11.5] 11.0 11.5 B547-10
BLUE B547-10 [I 1.5-12.0] 11.5 12:0 B547-I0
BLUE B547-I0[14.0-14.5] 14.0 14.5 B547-I0
BLUE B547-I0[14.5-15.0] 14.5 15.0 B547-10
BLUE B547--6[2.0-2.5] 2.0 2.5 B547--6
BLUE B547.6[2.5-3.0] 2.5 3.0 B547.6
BLUE B547-6[3.5-4.0] 3.5 4.0 B547-6
BLUE B547.6[4.0-5.0] I 4.0 5.0 B547-6
BLUE B547.6[5.0-5.5] . I 5.0 5.5 B547.6

BLUE B547-6.[6.0-6.5] 6.0 6.5 B547-6
BLUE B547-6[6.5-7.0] 6.5 7.0 B547-6
BLUE B547-6 [9.0-9.5] 9.0 9.5 B547-6
BLUE B547-6 [9.5-10.0] 9.5 10.0 B547-6
BLUE B547-6 [11.0-11.5] 11.0 11.5 B547-.6
BLUE B547-6 [11.5-12.0] 11.5 12.0 B547-6
BLUE B547-6 [14.0-14.5] 14.0 14.5 B547-6
BLUE B547-6 [14.5-15.0] 14.5 15.0 B547-6
BLUE BC2-7[0.5-1.0] 0.5 1.0 BC2-7
BLUE BC2-7[2.5-3.0] 2.5 3.0 BC2-7
BLUE B C'2-7[5.0-5.5] 5.0 5.5 BC'2_-7
BLUE BC2-7[7.0-7.5] 7.0 7.5 BC2-7
BLUE BC2-7[9.5-I0.0] 9.5 I0.0 BC2-7
BLUE BC2-7 [11.0-11.5] 11.0 11.5 BC2-7
BLUE BC2-7 [13.5-14.0] 13.5 14.0 BC2-7
BLUE BC2-7 [14.0-14.5] 14.0 14.5 BC2-7
BLUE M-BG3-000 0.3 0.5 MBG-3
BLUE M-BG3-002 2.0 2.5 MBG-3
BLUE M-BG3-O04 4.0 4.5 MBG-3
BLUE M-BG3-006 5.5 6.0 MBG-3
BLUE M'W410-I[0.5-1.0] 0.5 1.0 M'W410-I
BLUE MW410-1 [2.0-2.5] 2.0 2.5 MW410-1
BLUE MW410-1 [3.0.3.5] 3.0 3.5 MW410-1
BLUE MW410-1 [5.5-6.0] 5.5 6.0 MW410-1
BLUE MW410-1 [6.5-7.0] 6.5 7.0 MW410-1
BLUE MW410-1 [7.0-7.5] 7.0 7.5 MW410-1
BLUE M'W'410-1[7.5-8.0] 7.5 8.0 MW410-I
BLUE MW410-1 [8.0-$.5] 8.0 8.5 MW410-I
BLUE MW410-1 [11.0-11.5] 11.0 11.5 MW410-1
BLUE MW410-1 [11.5-12.0] 11.5 12.0 MW410-1
BLUE MW410-I [12.5-13.0] 12.5 13.0 MW410-1
BLUE MW410-1 [14.0-14.5] 14.0 14.5 MW410-1
BLUE MW410-1 [14.5-15.0] 14.5 15.0 MW4 I0-I
BLUE MW4i0-3 [1.0-1.5] 1.0 1.5 MW410-3
.BLUE MNV410-3[3.0-3.5] 3.0,, 3.5 MW410-3
BLUE MW410-3 [4.0-4.5] 4.0 4.5 MW410-3
BLUE M'W410-3[5.5-6.0] 5.5 6.0 MW410-3
BLUE MW410-3 [6.0-6.5] 6.0 6.5 MW410-3
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TABLE 1 (Continued)

NAS ALAMEDA
SAMPLES SELECTED FOR BACKGROUND DATA SET

DEPTH INTERVAL

AREA SAMPLE (FEET BGS) POINT NAME
BLUE MW410-3 [8.5-9.0] 8.5 9.0 MW410-3
BLUE M3,V410-3[9.0-9.5] 9.0 9.5 MW410-3
BLUE MW410-3 [11.5-12.0] 11.5 12.0 M'W410-3
BLUE MW410-3 [12.0-12.5] 12.0 12.5 MW410-3
BLUE MW410-3 [14.5-15.0] 14.5 15.0 MW410-3
BLUE MW410-3 [15.0-15.5] 15.0 15.5 MW410-3
BLUE MW410,-4[1.0-1,5] 1,0 1.5 MW410-4
BLUE MW410--4.[3.0-3.5] 3.0 3.5 M'W410-.4
BLUE MW410-4 [4.0-4.5] 4.0 4.5 MW410-4
BLUE MW410-4 [5.5-6.0] 5.5 6.0 MW410-4
BLUE M3V4I0.4[6.0-6.5] 6.0 6.5 MNV410-4
BLUE MW410-4 [8.5-9.0] 8.5 9.0 MW410-4
BLUE MW410--4[9.0-9.5] 9.0 9.5 M'W410-4
BLUE MW410-4[11.5-12.0] 11.5 12.0 MW4IO--4
BLUE MW410..4[12.0-12.5] 12,0 12.5 MW410-4
BLUE MW410-4 [14.5-15.0] 14o5 15.0 MW410-4
BLUE Mw410-4 [15.0-15.5] 150 15.5 Mw410-4
BLUE MW547.1 [0.5-1.0] 0.5 1.0 MW547-1
BLUE M'W547- I [2.0-2.5] 2.0 2.5 M'W547-1

BLUE MW547-1 [2.5-3.0] 2.5 3.0 M'W547-1
BLUE MW547-1 [4.5-5.0] 4.5 5.0 MW547-1
BLUE MW547-1 [5.0-5.5] 5.0 5.5 MW547-I
BLUE MW547-1 [8.0-8.5] 8.0 8.5 M3,V547-1
BLUE MW547-1 [8.5-9.0] 8.5 9.0 MW547-1
BLUE MW547-I [11.0-11.5] 11.0 11.5 MW547-1
BLUE MW547-1 [11.5-12.0] 11.5 12.0 MW547-I
BLUE MW547-1 [14.0-14.5] 14.0 14.5 MW547-I
BLUE MW547-I [14.5-15] 14.5 15.0 MW547-I
BLUE MW547-2[0.5-I.0] 0.5 I.O MW547-2
BLUE MW547-2 [2.0-2.5] 2.0 2.5 MW547-2
BLUE MW547-2 [2.5-3.0] 2.5 3.0 M'W547-2
BLUE MW547-2 [5.0-5.5] 5.0 5.5 MW547-2
BLUE MNV547-2[5.5-6.0] 5.5 .6.0 MW547-2
BLUE MW547-2 [6.0-6.5] 6.0 6.5 MW547-2
BLUE MW547-2 [6.5-7.0] 6.5 7.0 MW547-2
BLUE MW547-2 [9.5-10.0] 95 I0.0 MW547-2
BLUE MW547-2 [I0.0-10.5] 10.0 10.5 MW547-2
BLUE MW547-2 [12.5-13.0] 12.5 13.0 MW547-2
BLUE MW547-2 [13.0-13.5"] 13.0 13.5 MW547-2
BLUE MW547-2 [14.0-14.5] 14.0 14.5 MW547-2
BLUE MW547-2 [14.5-15.0] 14.5 15.0 MW547-2
BLUE MWC2-3 [1.0-1.5] 1.0 1.5 MWC2-3
BLUE MWC2-3 [4.0-4.5] 4.0 4.5 MWC2-3
BLUE MWC'2-3[5.0-5.5] 5.0 5.5 MWC2-3
BLUE MWC2-3[6.5-7.0] 6.5 7.0 MWC2-3
BLUE MWC'2-3[7.0-7.5] 7.0,_ 7.5 MWC2-3
BLUE MWC'2-3[8.0-8.5] 8.0 8.5 MWC2-3
BLUE MWC2-3 [8.5-9.0] 8.5 9.0 MWC2-3
BLUE MWC2-3 [9,.5-10.0] 9.5 10.0 M'WC2-3
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TABLE 1 (Continued)

NAS ALAMEDA
SAMPLES SELECTED FOR BACKGROUND DATA SET

DEPTH LN'rERVAL

AREA SAMPLE (FEET BGS) POLNTNAME
BLUE MWC2-3 [10.0-10.5] 10.0 10.5 MWC2-3
BLUE MWC2-3 [11.0-11.5] 11.0 11.5 MWC2-3
BLUE MWC2-3 [12.5-13.0] 12.5 13.0 NfWC2-3

PINK 280-RA-033 0.0 1.5 M112-A
PINK 280-RA-034 2.5 3.5 MlI2-A
PINK 280-RA-035 5.0 6.0 M1I2-A
PINK 280-RA-039 0.0 1.0 M114-A
PINK 280-RA-040 2.0 3.0 MI14-A
PINK 280.-RA-041 3.5 "4.5 M114-A
PINK 280--RA-042 0.0 1.5 M115-E
PINK 280-RA-043 2.5 3.5 MIlS-E
PINK 280-RA-044 5.0 6.0 M115-E
PINK 280-RA-045 0.0 1.5 M116-E
PINK 280-RA-046 2.5 3.5 M116-E
PINK 280-RA-O47 5.0 6.0 M116-E
PINK 280-RA.-048 0.0 1.5 M117-E
PINK 280-RA,.049 2.51 3.5 M117-E
PINK 280-KA-050 5.0 6.0 M 117-E
PINK B06-O7-OO0 0.5 1.0 B06-O7
PINK B06-07-002 2.0 3.3 B06-07
PINK B06-07-007 6.5 7.5 B06-07
PINK B06-07-008 8.0 9.5 B06-07
PINK B06-08-000 1.0 1.5 B06-08
PINK B06-08-002 2.0 3.0 B06-08
PINK B07B-02-000 0.5 1.5 B07B-02
PINK BO7B432-004 3.5 5.0 B07B-02
PINK BI0-04-000 0.5 1.0 BI0-04
PLNK B10-04-005 5.0 6.0 BI0-04
PINK B 12-08-000 0.5 1.0 B12-08
PINK B12-08-004 3.5 5.0 B12-08
PINK B 12-08--010 9.5 •I0.0 B12-08
PINK FIO [0.0-0.0] 0.0 0.0 F-10
PINK M-006A-0 2.0 2.5 M006-A
PINK M-O06A-O05 3.5 4.5 M006-A
PINK M-101A-.004 2.0 3.5 M101-A
PINK M-102A-004 2.0 3.3 MI02-A
PINK M-106A-0 0.0 0.0 MI06-A
PINK M-106A-003 2.0 3.0 MI06-A
PINK M-107A-0 0.0 0.0 MI07-A
PINK M- I07A-002 0.5 2.0 M 107-A
PINK M-109A-0 0.0 0.0 MI09-A
PINK M- 109A-007 5.5 6.3 M109-A
PINK M-110A-003 1.5 3.0 M 110-A
PINK M-111A-O 0.5 0.0 M11I-A
PINK M-111A-O03 2.0,, 3.5 MI 11-A
PINK M-BG1-002 2.0 2.5 MBG-1
PINK M-BG1-O03 3.0 3.5 .MBG-I
PINK M-BG1-004 5.0 5.5 MBG-I

#..
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TABLE 1 (Continued)

NAS ALAMEDA

SAbfPLES SELECTED FOR BACKGROUND DATA SET

'_11_" DEPTH _NTERVAL

AREA SAbfPLE (FEET BGS) POINT NA.ME
PINK M-BG2-002 2.0 2.5 MBG-2
PINK M-BG2-005 5.0 5.5 - MBG-2
PINK M-BG4-002 2.0 2.5 MBG.-4
PINK M-BG4-007 7.5 8.0 MBG.-4
PINK M-BG4-010 I0.0 10.5 MBG-4
PINK M103-A 5.0 6.5 MI03-A
PINK M103-B 0.0 0.5 MI03-B
PINK M105-A 5.5 7.0 M105-A
PINK MI05-B 0.0 0.5 M105-B
PINK M108-A 5.0 6.5 M108-A
PINK M108-B 0.0 0.5 MI08-B

YELLOW 280-S01-016 0.0 0.0 SSI-RA-14
YELLOW A2 [0.0-0.0] 0.0 0.0 A-2
YELLOW A3 [0.0-43.0] o.0 o.o k-3

YELLOW _.. A4 [0.0-0.0] 0.0 0.0 A-4
YELLOW : : AS [0.0-0.0] 0.0 0.o A-5
YELLOW :; 4L A6 [0.0-0.0] o.0 0.0 A-6
YELLOW " A7 [0.O-0.0] 0.0 0.0 A-7

YELLOW AS [0.0-0.0] 0.0 0.0 A-S
YELLOW B2 [O.0-0.0] 0.0 0.0 B-2
YELLOW B3 [0.0.43.0] 0.0 0.0 B-3
YELLOW ]34[0.O-43.0] 0.0 0.0 B-4

',,=,,- YELLOW B5 [0.0-0.0] 0.0 0.0 B-5
YELLOW B6 [0.0-0.0] 0.0 0.0 B-6
YELLOW B7 [o.0-0.0] 0.0 0.o B-7
YELLow BS[o.o-o.o] o.o o.o B-8
YELLOW FI [0.0-O.0] 0.o 0.0 F-t
YELLOW F2 [0.0-0.0] 0.0 0.0 F-2
YELLOW F3 [0.0-0.0] 0.0 0.0 F-3
YELLOW F4 [0.0-0.0] 0.0 -0.0 F-4
YELLOW F5 [0.0-O.0J 0.0 0.0 F-5
YELLOW F6 [0.0-.0.0] 0.0 0.0 F-6
YELLOW F9 [0.0-0.0] 0..0 0.0 F-9
YELLOW G2 [0.0-0.0] 0.0 0.0 O-2
YELLOW G3 [0.0-0.0] 0,,0 0.0 G-3
YELLOW G5 [0.0-0.0] 0,,0 0.0 G-5
YELLOW 08 [0.0-0.0] 0,.0 0.0. G-8
YELLOW G9 [0.0-0.0] 0,,0 0.0 0-9
YELLOW H8 [0.0-0.0] 0.0 0.0 H-g
YELLOW H9 [0.0-0.0] o.o o.0 H-9
YELLOW I"7[0.O-0.0] 0.0 0.0 I-7
YELLOW I8 [0.0-0.0] 0.0 0.0 I-8
YELLOW J7[0.0-0.0 0.0 0.0 J-7
YELLOW JS[0.0-0.0] 0.0 0.0 J-S
YELLOW K6 [0.0-0.0] o.e., 0.0 K--6
YELLOW K7 [0.O-0.0] 0.0 0.0 K-7
YELLOW L5 [0.0-O.0] 0.0 0.0 L-5

YELLOW L6 [0.0.-0.0] 0.0 0.0 L-6
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TABLE 1 (Continued)

. NAS ALAMEDA
SA.M[PI.,ESSELE'C'r]_ FOR BACKGROUNI) DATA SET

DEPTH _h'NTERVAL

AREA. SA_M2PLE (FEET BGS) POINT NAME
YELLOW L7 [0.0-0.0] 0.0 0.0 L-7
YELLOW M-004A-0 2.0 2.5 - M004-A
YELLOW M-004A-004 3.5 4.5 M004-A
YELLOW M-00SA-0 0.5 1.5 M005-A
YELLOW M-005A-003 2.0 2.5 M005-A
YELLOW M-.008A-0 0.5 1.8 M008-A
YELLOW M--008A-004 2.0. 3.3 M008-A
YELLOW M-025A-004 4.0 0.0 M025-A
YELLOW M4 [0.0-0.0] 0.0 o.o M-.4
YELLOW MS [0.6-O.0] 0.0 0.0 M-5
YELLOW M6 [0.0-0.0] 0.0 0.0 M..6
YELLOW M7 [0.0-0.0] 0.0 0.0 M-7
YELLOW M8 [0.0-0.0] 0.0 0.0 M-8

Notes:

bgs= Below ground surface _t
PointName designates the sample locationas shown on Figure 1.
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TABLE 2

•NAS ALAMEDA
BACKGROUNDDATA FOR BLUEAREA

DATA SUMMARY
t_

Inorganic Chemicals (mg/kg)

Aluminumo) NA 89189 5,726 !.6 7,096 0.06

Antimony°) 0.46-9.2 2189 1.8 1.3 2.1 0.71

Arsenic(_ 0.61-13 34189 2.2 2.9 4.8 1.3

IBarium°) 24-25 86189 48.9 32.3 55:7 0.66

Beryllium°) 0.2-1,3 25189 0.32 0.21 0.36 0.67

Cadmium(') 0.06-1.3 30189 0.32 0.23 0.37 0.73

Calciumc2) NA 89189 3,044 1.9 4,185 0.08

'Chromium(.' NA 89189 33.7 [ 12.9, 36.5 0.38

Cobalt(" 3.9-6.8 67189 5.0 [ 12.7 5.6 0.53./
Copper(7_ 5.8-6.3 84189 10.4 2.0 15.2 0.30

Iron(.) NA 89189 10,068 5,070 11,135 0.50

Lead°J 1.4-6.8 28189 3.3 2.3 5.4 0.68

Magnesium_2j HA 89189 2,560 1.6 3,156 0.06

Manganese_2) NA 89189 126 1.7 160.0 0.11

_/ickel_2J NA 89189 26.9 1.5 31.9 0.13

Potassium(7' 610 88/89 802 i.6 998 i 0.07

Selenium°_ 0.39-13 1/89 2.8 2.1 3.3 0.75

Silver°_ 0.18-6.5 2/89 0.95 1.2 1.2 1.2

Sodium(_J 288-650 69189 299.8 2.2 470.7 0.14
I O)Thall'um 0.33- !3 1/89 2.3 2.2 2.8 0.94

Titanium(" HA 66166 408.4 145.8 444.3 0.36
1

Vanadium°' NA 89189 22.5 8.9 24.3 0.39

044.0316hfifdilamcddtb2.blu.doJ2DP)?ljcn_



TABLE 2 (Continued)

NAS ALAMEDA
BACKGROUND DATA FOR BLUE AREA

DATA SUMMARY

Zinco) NA 89/89 27.0 1.6 33.5 0.15

Polycycllc Aromatic Hydrocarbons (pg/kg)

Acenaphthene°) 83-14,000 1/85 293.1 743.2 453.5 2.5

Anthracene°) 83-14,000 2/85 294.2 743.5 454.7 2.5

Benzo(a)anthracene°) I00-14,000 8/85 290.1 747.9 451.5 2.6
Benzo(a)pyrene°) 140-14,000 11/85 208.4 1.8 277.3 0.11

Benzo(b)fluoranthene°) 100-14,000 9/85 202.4 1.8 273.9 [ 0.11
Benzo(g,h,i)perylene°) 170-14,000 6/85 304.6 745.8 465.6 ] 2.4
Benzo(k)fluoranthene°) 100-14,000 6/85 208.1 1.8 280.9 0.11

Chrysene°) 100-14,000 11/85 288.9 752.6 451.3 2.6

Dibenzo(a,h)antbracene°) 170-14,000 1/85 296.4 742.4 456.7 2.5

Fluoranthene_2) 83-14,000 12/85 198.2 1.9 284.2 0.13
Fluorene°_ 83-14,000 1185 292.7 743.3 453.2 2.5

lndeno(1,2,3-cd)pyrener2) 170-14,000 6/85 215.2 1.7 279.3 0.10

Naphthalene°) 83-14,000 1/85 292.3 743.5 452.8 2.5
'.hrene°J 83,14,000 8/85 196.0 2.0 284.2 0.13

Pyrenev) 83-14,000 12185 343.4 785.3 484.6 2.3

2-methylnaphthalene°) 100-14,000 1/85 294.2 742.9 454.6 2.5

Notes:

(') Datanormallydistributed
o) DataIognormally distributed. Calculated coefficient of variation fornatural Iogarlthm-transformed data.
o) Too fewdetectionsto determinedistribution.Calculatedcoefficientof variationfromarithmeticmeanandstandarddeviation.
(*) Dataarenotnormallyor Iognormallydistributed.Calculatedcoefficientof variationfi'omarithmeticmeanandstandarddeviation.
HA Not applicable
mg/kg milligramsperkilogram
pg/kg micrograms per kilogram

) ) 044-0316;.irl/ttamcd_, _.oc/_,97/jcm
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TABLE 3

NAS ALAMEDA
BACKGROUNDDATA FOR YELLOWAREA

DATA SUMMARY

Inorganic Chemicals (mg/kg)

m°) NA 51151 6,156 2,532 6,869 0.41

Antimony°) ! .3-7.3 3/51 2.9 0.69 .3.1 0.24

Arsenic°) 10-12 22/51 7.6 6.4 9.4 0.84

' Barium(2). 21-24 44/51 30.4 1.9 "43.5 0.18

Beryllium°) I-! .2 10/51 0.58 0.19 0.63 0.33
CadmiumCu 0.36-I .2 12/51 0.66 0.49 0.80 0.74

Calcium_) NA 51/51 3,441 2.0 5,269 0.08

Chr°mium(4) I NA I 51/51 32.1 8.4 34.4 0.26

Cobalt(I) [ 5-7.6 [ 20/51 4.3 2.3 4.9 0.53

Copper()) "/ 5.5-5.6 49151 15.9 12.0 19.3 0.76

Iron°) NA 5 !151 10,324 3,859 11,410 0.37
Lead_TJ NA 5 i15i 22.2 2.8 51.7 0.33

Magnesium(_ NA 51/51 2,541 1.6 3,178 0.06
Manganese°) NA 51/5 ! 136.9 73.6 157.6 0.54

Mercury(u 0.05-0.15 5110 0.08 0.05 0.12 0.68

Nickel(_) NA 51151 27.8 9.8 30.6 0.35

Potassium(u NA 51/51 921 291 1,003 0.32
Silver _4) 0.18-6 6/51 2.9 4.1 4.0 1.4

Sodium°) 125-610 !1/51 353 260.8 425.9 0.74

Titanium °) NA 41/4 ! 456 77.1 480.2 0.17

Vanadium(|J NA 51/51 25.7 7.9 27.9 0.31

Zinc(I) NA 51/51 47.8 31.9 56.8 0.67

0444).316i,riti/l|*mcd JLhb3-),€l, dtw./2/7/97/j cm



TABLE 3 (Contimtcd)

NAS ALAMEDA
BACKGROUND DATA FOIl.YELLOW AREA

DATA SUMMARY

Polycycllc Aromatic Hydrocarbons (pg/kg)
i ..... j ................... i i

_._.i_:_i_i_i_:.+_i_?._;_i_.:_._:.+_`?.:j_._i_..:::_._..:._._.:_._.._`.:+:._' _'::_:'_':::'":::':_:::""::+:::::::_:_: 487. 1.2Benzo(a)pyrene°) 84-,6,700 1151 [:_.,.._:_..++_::.:.,::_.:+.:+.+..,_i_i_i_._i_!i_ 400.4 1 537.4
.__....,,.,J.,.....:..._._._..t.._..,..._.;_._.,..,:,'J'-:-:-:.:-Y;+_:L'+:J:+:O:O:.:-:-::.

Benzo(g,h,i)perylene °_ 96-6,700 1/51 I:::_i-_!_+._i_!_i_+._':_:_:..'.,'._:.,_.+:_+v.:_,}_402.2 485.9 538.9 1.2
4:_"::_::_:':'._:"""":::::"":_:'i::'_'.;:_:Chry ene°' 60-6,70O 2 51  !i!iii i i i+ i398.2 488.7 535.6 1.2
':_'::_;_:-_';::-::';':':'_':':':-':;:+":"_-:':":',:-"_-:::_:::_ ........_:_"+:_*_*ir°'"_:_ _ i_;.' iii_i_'..'_!i 492. 545.4 1.2Fluoranthene°) 48-6,700 3/51 ii_!i_}_i_+0...:M__i_ 407.0 1

l,++++.:_++.++++.++m.m++++}++++++:?+}'++:+++}++t++}lndeno(l,2,3-ed)pyrene o+ 96-6,700 1/5! l:++++++++..::+m++:+_+....+._;m:++++.+..+.+..i_J,[+.,.+_++:+++402.2 485.9 538.9 1.3

Ph+nnn/hr+ne (3) 48-6,700 2/5 l i:::+:mm;:_:_.+,.'_:++:_.++ ..i.ou., 538.8 i .2............................................................ iii_i_i'_;_ 401.9

Pyrene°) 48-6,700 4/51 .:_i+!_+i.'.+:.'..i_i+.;i'va+;:n:_:,+'..i_.!._::"_::+_:...........:+_::+:_.:.._:+:_iI++i.+::_:,,O:iiiiii4 II. I 492.8 549.7 1.2, I_++"+_':+:<_+_:'__+'+"_+::"+;+_+:+++++_.... ....., • t ' I

Notes:

_'_ Data normallydistributed
m Da(a lognormally distributed. Calculated coefficientof variation for natural logarithm-transformed data.
o> Too few detections to determine distribution
_+) Data are not normally or lognormally distributed
NA Not applicable
mglkg milligramsper kilogram
lag/kg micrograms per kilogram

044-0316i,rhd,,l_mcddlb:I-ycl.doc/_" ""/j,:m



TABLE 4

NAS ALAMEDA
BACKGROUND DATA FOIl PINK AREA

DATA SUMMARY
it



TABLE 4 (Continued)

NAS ALAMEDA
BACKGROUND DATA FOR PINK AREA

DATA SUMMARY

ZinccJ) 18.0 55/56 23.2 1.7 30.8 0.17

Polycyclic Aromatic Hydrocarbons (:g/kg)

Acenaphthene°) 70-3,400 1/56 121.6 226.2 !82.3 1.9

A nthracene_3) 70-3,400 1/56 123.2 226.8 184.1 1.8

: Benzo(a)anthracene_) 100-3,400 1156 497. I 2,264.3 I, 105.0 4.6

Benzo(a)pyrene_) 140-3,400 I/56 186.4 394.9 292.4 2.1
Benzo(b)fiuoranthene°) 100-3,400 1156 168.! 366.1 266.4 2.2

Benzo(g,h,i)perylene °) 160-3,400 [ 1/56 177.1 300.4 257.7 1.7

Benzo(k)fluoranthene °_ 100-3,400 J 1/56 138.1 232.9 200.6 !.7

100-3,400 1156 153.8 288.9 231.4 1.9

Fluoranthene_> 70-3,400 3/56 207.5 477.0 355.6 2.3

lndeno(1,2,3-cdJ'pyrene°) 160-3,400 1/56 178.8 309.8 262.0 1.7

Naphthalene°_ 70-3,400 1156 120.7 226.2 181.4 1.9
Phenanthreneo_ 70-3,400 2/56 131.3 291.1 209.4 2.2

Pyrend s> 70-3,400 3/56 240.5 831.0 463.5 3.5

Notes:

ct_ Data normally distribu!ed
cn Data Iognormallydistributed. Calculatedcoefficient of variation for natural logarithm-transformeddata. _
o_ Too few detections to determinedistribution. Calculated coeMcient of variation from arithmeticmeanand standard deviation.
('_) Data are not normally or lognormaUydistributed. Calculated coefficientof variation from arithmetic mean and standard deviation.
NA Not applicable
mg/kg milligrams per kilogram
ttg/kg micrograms per kilogram



APPENDIX B

_' GROUNDWATER BACKGROUND DETERMINATION METHODOLOGY

Metals occur naturallyin groundwater,theconcentrations of which vary among locations, Theseinherent variations

in metals concentrationscan arisefrom several factors, including(I) differences in overlyingsoil characteristicsin

the recharge zone, (2) differences in subsurfacehydrostratigraphy,(3) differences in geochemistry, and(4) location

within the groundwater flow system.

Some concentrationsof metals in groundwaterat AlamedaPoint may not be naturally occurring,butare

unrelatedto Naval activities atAlamedaPoint. A review of the historyof Alameda Point construction

indicates that almost the entire installationis located on marshland,tidalflats, and bay margin (submerged

land)thathas been filled with sedimentdredgedfromthe OaklandInnerHarbor, San FranciscoBay, and

the shipchannel/SeaplaneLagoon area. The species and concentrationof metals present in the fill

sediment are not known, butmay havebeenimpactedby industrialactivitiesalong the originalOakland

Bayshoreand Alameda Island beforeplacementof the dredgedmaterialbegan.

During technical meetings betweentheNavy and regulatory agenciesheld on April 28 and 29, 1998,the

BCT decidedto follow a statisticalapproachfor the determinationof the concentrations of ambientmetals

in groundwatersimilarto thatused to determinetheconcentrationsof ambientmetals in soils atAlameda

Point (PRC 1997). This simplifiedapproachwas followed becauseof the transitory natureof groundwater

andthe following factorsarising fromthe constructionof AlamedaPoint:

• The presenceof anthropogenicmetals in fill sediment

• The slow leachingof bothnaturally-occurringand anthropogenicmetals from the marine
sediments intothe groundwater

• The marine-derivedfill sedimentwas placed in a column of sea water and serves as the
aquifer material

• The disequilibriumof groundwater chemistry due to the slow flushing of salineconnate
water from the pore spaces and the large geochemical gradients that occur within small
horizontal and vertical distances

• Existing andpotential future sea water intrusion inducedby remediation-or supply-based
pumping

In consultation with the BCT, the Navy proposed estimating the concentration limits of ambient metals in

the following manner:

• Selectwell locations that appear to be unaffectedby IR site-relatedcontaminationto
create an initial data set to be used to determine ambient concentrations of metals
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• Compare all organic groundwaterdata from the initial data set to the 1996 tap water
preliminary remediation goals (PRG) to exclude impacted wells

• Examine the initial data set using probability plots and Rosner's test to exclude outlier
concentrations of metals

• Test the remaining data (without outliers) for normality using a statistical graphics
program

• Prepare summary statistics and estimatethe ambient concentrations of metals from the
tested data set

A subsequent meeting between the agencies and the Navy was held on May 1I, 1998, to identify

monitoring wells at Alameda Point for potential use in developing background groundwater. The following

sections provide a detailed description of the process used to develop the ambient metals data set and the

statisticalprocedure used to estimate the concentrations of ambient metals in groundwater at Alameda

Point.

MONITORING WELL SELECTION AND DATABASE COMPILATION

Beginning in 1991, anumber of environmental and geoteclmical studies were conducted at Alameda Point

in an effort to characterize environmental contaminationthat may have been caused by past activities at the

airstation. Over 260 monitoringwells were installedduring these previous investigations. These

monitoring wells form the monitoring well network thatwas sampled for at least four quarters and was used

to develop the ambient metals data set discussed in this report.

The data set used to determine the concentrations of ambient metals in groundwater was limited to

groundwater samples collected from the FWBZ. Groundwater samples collected from the SWBZ were not

included in the data set due to extensive saltwater intrusion and the inherent inability of analytical methods

to detect trace metals in the presence of very high levels of marine salts.

Monitoring wells were designated on a location-by-location basis as potential ambient wells if they met the

following criteria:

• The well must not be located at an IR site that contains metals contamination based on

site history

• The well must be located upgradient or cross-gradient from known sources of
contamination at Alameda Point

• The well must not be locatedwithin any existing or previously identified organic
contaminantplume
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• The well mustnotbe contaminatedby any organic compoundduringany sampling event
unless the detectionwas infrequentandthe concen_ation was below 1996 tapwater
PRGs for the given compound

Based on the May 11, 1998, technical meeting and a subsequent comparison of potential ambient wells to

tap waterPRGs, 35 wells were identified as being unaffected by IR site-related groundwater contamination.

These wells are referred to in this report as"unaffected wells." The 35 unaffected wells are as follows:

DRA-01 M013-A M06-03 M108-A M15-03
M003-E M014-A M06-05 M110-A MBG-1
M006-A M015-A M07C-08 M117-E MBG-2
M007-A M025-E M103-A M12-02 MBG-3
M008-A M026-A M105-A M12-04 MW530-3
M010-A M026-E M106-A M13-08 MWOR-4
M012-A M031-A MI07=A M15-01 MWC2-1

Figures B-1 through B-3 showthe locationsof the35unaffectedwells in eachregion of AlamedaPointin

relationto IRsites, contaminant plumes, and the directionof groundwater flow.

Filteredmetals data, analyzed using Contract Laboratory Program (CLP) methodology,were used to

constitute the ambient metals data set. Unfiltered metals data were not used due to large variations in

turbidityvalues typically associatedwith unfiltered samples. Each of the 35 wells was sampled at least four

_, times duringthe quarterly sampling; therefore, up to 188 separate measuredconcentrationswere potentially

available for each metal. However, fewer concentrationswere available forbexavalent chromium due to

infrequent analysis and formolybdenum due to analytical difficulties.

STATISTICALANALYSIS

Statistical procedures consistent with EPA and DTSC guidance documents (EPA 1989a; DTSC 1992a,

1992b, 1994) and current practices in the environmental industry were used to estimate ambient

concentrations of metals in groundwater. The statistical analysis consisted of the following four steps:

• Nondetected datawere substitutedwith numerical values at one-halfthe report.detection
limit depending on the detection frequency.

• Outliers were identified and excluded from the data set.

• Data sets for metals with high detection frequencies were tested for normality.

• Data were statistically summarized based on their probabilitydistribution,and ambient
concentrations were determined from the data.

Each of these steps is discussed separately below.
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Treatment Of Nondetected Data. Beforethe upperlimitsof the concentrationsof ambient metals could

be estimated,the dataset forall metals requiredspecialpreparationto assignnumericalvalues to

nondetected results. Typically, nondetected results are assigned numerical values equal to one-half of the

reported detection limit, which varies from sample to sample due to dilution factors and variations in

analytical instrument response. For all chemicals, a value of one-half the reporteddetection limit was

substituted for each nondetected data point per agreements reached in the Apriland May 1998 BCT

monthly tracking meetings.

Exclusion Of Outliers. In any population, a few values may be significantly higher or lower than the main

population, and can cause disproportionate statistical effects. To avoid these disproportionate effects,

values that were significantly higher than others were identified as outliers and were excluded from the data

set before estimating ambient concentrations.

Potential outliers in the data set were first visually identified usingprobabilityplots. Probability plots were

constructedat an appropriatescale (normalor lognormal)foreach metal, usingup to 188 sample

concentrations. Potential outliers for each metalwere thenvisually identifiedasvalues that plotteda

significant distance from the straight line along whichthe majorityof the datawere clustered. Rosner's

test, describedin EPA's Guidancefor Data Quality Assessment(EPA 1996a),was performed for those

metals that appearedto be potential outliers based on visual inspection of the data.

The original data set contained up to 188 samples for each metal. These datawere natural-log transformed

and detected values were plotted on a cumulative frequency chart. The followingmetals appeared to

contain outliers aftervisual inspection of the lognormally transformed data plots: aluminum, antimony,

arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, lead, manganese, nickel,

vanadium, and zinc. Rosner's test was used to determineif the highest detected concentrations of these

metals were outliers. The results of Rosner's test indicated that the preceding list of metals did not contain

outliers in their data subsets with the potential exceptionsof: aluminum, cobalt, lead, nickel, vanadium,

and zinc.

The outliers for aluminum, cobalt, lead,nickel, vanadium, and zinc were associatedwith samples from the

following wells collected on the dates listed:

Well Sample
t_l.gBf!_lIL_ Date Chemicals with Potential Outliers

MW530-3 8/24/90 Aluminum,Cobalt,Copper,Lead,Nickel, Vanadium
MWC2-1 8/29/90 Aluminum,Cobalt,Copper,Lead,Nickel, Vanadium
MWOR-4 8/27/90 Aluminum,Cobalt,Copper,Lead,Nickel, Vanadium
M008-A 7/1/91 Aluminum
M014-A 9/25/91 Aluminum,Cobalt,Lead,Nickel, Vanadium, Zinc
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M117-E 3/7/95 Zinc

M003-E 5/3/95 Lead
DRA-01 3/7/95 Zinc
M107-A 3/4/95 Nickel
M110-A 3/5/95 Lead, Nickel, Zinc
M15-03 3/8/95 Zinc .

Review of the laboratory reports for the first six wells listed above revealed thatthe samples from the

corresponding quarters had not been filtered, artificially elevating metal concentrations. Therefore,

analytical results for those wells (for the above-listeddates only) were removed from the groundwater

ambient data set for all metals. The March 1995sample for M003-E had an anomalously high lead

detection, the basis for which could not be determined. The May 1995sample for well DRA-01 had a

detection of zinc that was high and perhaps more representative of saline water in SWBZ. Therefore,

samples from wells M003-E and DRA-01 collected on the above-listed dates were also removed.

The remaining samples did not have any apparent explanation for the anomalous results, although samples

from M107-A and M110-A for March 1995 were reported as turbid, which may explain the higher

detection of lead, nickel, and zinc. However, there is no apparent eontamination near these wells and no

indication of laboratory problems with the samples. Wells M107-A, M110-A, and M15-03 were sampled

before and after the detections of the apparent outliers, and all results were low to nondetected with low

detection limits. Therefore, although there are anomalously high hits of lead, nickel, and zinc in these

wells, the samples were retained in the ambient metals data set.

Based upon the previous discussion of exclusion of outliers, the final data set for each metal could contain

up to 180 groundwater samples results. However, the actual population of a metal subset (maximum

population of 180 data points) was limited by the frequency of detection for a specific metal. For example,

although 180 groundwater samples were available from the ambient metals data set, the metal nickel was

only detected 13 times yielding a frequency of detection of 13/180.

Normality_ Testing. After the removal of outliers, the data set was subjected to normality testing to

objectively evaluate the distribution of the data. Normality testing is an analytical technique used to judge

whether a data set is distributed normally or lognormally_ The assumption of normality was tested using

the Wilks-Shapiro Rank-Its plots. Normality testing was only applied to metals detected at least five times

in a population of up to 180 groundwater samples. The normality tests were conducted using only detected

values, which requires at least five values to provide a distribution. Metals with fewer than five detected

results were evaluated assuming a normal distribution.

Estimation Of Ambient Metals Coneentrationg After treating nondetected values, removing outliers

from the ambient metals data set, and normality testing, the data for each metal were statistically
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summarizedto calculate mean concentrations and the ambient screening concentration (the 81Ypercent

lower confidence limit [LCL] of the 9_ percentile of the distribution [80 LCL/95]). All data summaries

were conducted on the natural-log transformed data unless the data were normally distributed, in which

case the data summaries were performed on untransformed data. The 80 LCL/95 concentration was

calculated using the formula presented in Statistical Methods for Environmental Pollution Monitoring

(Gilbert 1987). The concentration at the 95thupper confidence limit (95 UCL) of the mean was also

calculated for information purposes.

GROUNDWATER BACKGROUND LEVEL DETERMINATION RESULTS

Estimated ambientmetals concentrationsat both the 80 LCL/95 and 95 UCL for shallow groundwater

(FWBZ) at Alameda Point, statistical features of the data sets, and relevant water quality criteria are listed

in Table B-1. The estimated concentrations of ambient metals in groundwater at the 80 LCL/95, in many

cases, exceeded the maximum contaminant level (MCL) for municipal supply (RWQCB 1995). Estimated

concentrations for antimony, cadmium, iron, manganese, and thallium exceeded their respective MCLs.

The background data sets were used in developing COCs for IR sites at Alameda Point. COC selection

procedures and results are presented in Chapter 5 of this report.
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APPENDIX B-3

AMBIENT PAH DETERMINATION
(in progress)



APPENDIX B-4

SVOC AND TPH CONCENTRATIONS IN HIGH ORGANIC LAYER



( ( (
TABLE B-4.1

DETECTED CHEMICALSAT THE TOP OF THEBAY SEDIMENT UNIT
ALAMEDA POINT

(Page I of 3)

DETECTION MINIMUM MAXIMUM

ANALYTICAL TOTAL NUMBER OF FREQUENCY VALUE VALUE

REGION GROUP CHEMICAL SAMPLES DETECTIONS (%) (UG/KG) (UG/KG)
CENTRALAND SVOA 2-METHYLNAPHTHALENE 148 3 2.03 130 330

WESTERNREGIONS ACENAPHTHENE 148 17 11,49 54 42000

ACENAPHTHYLENE 148 14 9.46 35 11000
ANTHRACENE 148 23 15.54 47 47000m

BENZO(A)ANTHRACENE 148 39 26.35 391 65000
BENZO(A)PYRENE 148 48 32.43 46l 130000
BENZO(B)FLUORANTHENE 148 48 32.43 130 130000
BENZO(G,H,I)PERYLENE 148 29 19.59 170 140000

BENZO(K)FLUORANTHENE 148 33 22.30 65 39000

BIS(2-CHLOROETHYL)ETHER 148 I 0.68 400 400

BIS(2-ETHYLHEXYL)PHTHALATE 148 5 3.38 750 860_
CHRYSENE 148 42 28,38 43 66000

DIBENZO(A,H)ANTHRACENE !48 6 4.05 240 38(
DIETHYLPHTHALATE 148 1 0.68 36 36
FLUORANTHENE 148 56 37.84 89 16000(
FLUORENE 148 11 7,43 35 1200(

!,

.IN,DENO(1,2,3-CD]PYRENE 148 29 19.59 170., 7600(
NAPHTHALENE 148 26 17.57 91 1800C

ill

PHENANTHRENE 148 44 29.73 26 17000C
PYRENE 148 68 45.95 38 17000C

TOTALRECOVERABLE
TPH PETROLEUMHYDROCARBONS 31 9 29.03 39000 15600C

MARSHSURFACE SVOA 2-METHYLNAPHTHALENE 22 1 4.55 530 53C
i|

4-METHYLPHENOL 22 2 9.09 230 49Ci i| i

ACENAPHTHYLENE 22 2 9.09 35 26(]

ANTHRACENE 22 3 13.64 91 63(3
ii.

BENZOIA)ANTHRACENE 22 4 18.18 320 800(3
BENZO(A)PYRENE 22 4 18.18 380 22000
BENZO(B)FLUORANTHENE 22 4 18.18 350 11000



TABLE B-4.1
DETECTED CHEMICALS AT THE TOP OF THE BAY SEDIMENT UNIT

ALAMEDA POINT

(Page 2 of 3)

DETECTION MINIMUM MAXIMUM

ANALYTICAL TOTAL NUMBER OF FREQUENCY VALUE VALUE

REGION GROUP CHEMICAL SAMPLES ,DETECTIONS (%! {UG/KG/ _UG/KG)
MARSHSURFACE svOA BENZOIG,H,I)PERYLENE 22 5 22.73 570 1100C

BENZO(K)FLUORANTHENE 22 4 18.18 390 9400
CHRYSENE 22 4 18,18 470 8100
FLUORANTHENE 22 5 22.73 85 29000

,2,3-CD)PYRENE 22 4 18.18 400 8600INDENOQ

N-NITROSODIPHENYLAMINE_1) 22 1 4.55 77 77
NAPHTHALENE 22 3 13.64 48 48(

PHENANTHRENE 22 4 i 8.18 120 1800
PYRENE 22 6 27.27 260 25000

TPH GASOLINERANGEORGANICS 9 5 55.56 1800 510000fl..
MOTOROILRANGEORGANICS 9 8 88.89 15000 880000
TOTALRECOVERABLE
PETROLEUMHYDROCARBONS 21 9 42.86 4900 1490000

SOUTHEASTREGION SVOA 2,4-DIMETHYLPHENOL 244 1 0.41 12000 12000
2-METHYLNAPHTHALENE 244 14 5.74 43 160000

ACENAPHTHENE 241 3 1.24 37 410

ACENAPHTHYLENE 247 3 1.21 25 130
i

ANTHRACENE 243 24 9.88 32 4800

BENZO_A)ANTHRACENE 244 35 14.34 40 1200
BENZO_A)PYRENE 243 33 13.58 21 4500
BENZO_B)FLUORANTHENE 244 36 14.75 20 5100

BENZO_G,H,I)PERYLENE 243 25 10.29 62 12001
BENZO_K)FLUORANTHENE 243 22 9.05 58 2100

BIS(2-ETHYLHEXYL)PHTHALATE 244 4 1.64 52 13000
CARBAZOLE 30 1 3.33 5900 5900

CHRYSENE 244 45 18.44 22 3600(
DI-N-BUTYLPHTHALATE 244 6 2.46 32 12000

DIBENZO(A_H)ANTHRACENE 243 7 2.88 52 640
DIBENZOFURAN 243 3 1.23 23 6900



t TABg_ B-4.1 (
DETECTED CHEMICALS AT THE TOP OF THE BAY SEDIMENT UNIT

ALAMEDA POINT

(Page 3 of 3)

DETECTION MINIMUM MAXIMUM

ANALYTICAL TOTAL NUMBER OF FREQUENCY VALUE VALUE

REGION GROUP CHEMICAL SAMPLES DETECTIONS (%) (UG/KG) (UG/KG)
SOUTHEASTREGION SVOA DIETHYLPHTHALATE 243 1 0.41 8800 8800

FLUORANTHENE 244 43 17.62 25 3900
FLUORENE 243 14 5.76 42 46000

INDENO_I,2,3-CD)PYRENE 243 23 9.47 62 8700

N-NITROSODIPHENYLAMINE!1) 243 40 16.46 44 4500
NAPHTHALENE 243 39 16.05 36 30000

PENTACHLOROPHENOL 244 1 0.41 930 930

PHENANTHRENE 243 47 19.34 42 140000

PYRENE 244 60 24.59 20 16000
TPH DIESELRANGEORGANICS 37 10 27.03 11000 35000000

GASOLINERANGEORGANICS 9 3 33.33 16000 9310000

MOTOROILRANGEORGANICS 40 18 45.00 15000 23000000
TOTALRECOVERABLE
PETROLEUMHYDROCARBONS 187 69 36.90 2000 170000000

Notes:

% = Percent

UG/KG ffi Microgramperkilogram

SVOC ffi Semivolatileorganiccompound
TPH -- Total petroleumhydrocarbon



SOILBORELOGDESCRIPTIONSFORSAMPLESATTOPOFBAYSEDIMENTUNIT
ALAMEDA POINT

(Page I of 8)

, ' I ,,,

TOP OF BOTTOM OF
SAMPLE SAMPLE

INTERVAL INTERVAL

REGION SITE POINT NAME _FTBGS) _FTBGS1 INTERFACE DESCRIPTION o

CENTRALAND 5 B05-07 14 15.5 Olive to darkgrayclayand blacksilty sand,H2Sodor. Olive sandabove.

WESTERN REGIONS 5 B05-08 14 15.3 Darkolive graysandyclay, H2S/fuelodor. Olive Sandabove, fuel odor: ....

5 B05-09 14 15.5 Olive _5Y413)silty clay. Olive sand above.
5 B05-10 14 15 Olive (5Y 4/3) silty clay,slightH2Sodor. Olive sandabove, hydrocarbonodor.

5 B05-12 14 15.3 Darkolive clay. Oliveclayey'sandabove. . ,

5 B05BS-01 15 16 Blackclay. Green sandabove.

6 , B06-06 II 12.5 Black(7.SYR N2) clay,sl!ght H2Sodor. Grayishbrownsand above.

6 B06-07 14 15.5 Very dark_ray(2.SYRN3_ clayey.sand. Olive silty sandabove.

6 B06-08 14 15,5 Darkgray(2:5YRN4)clay, plan!debris,strongH2Sodor. Olive graysilty sandabove.

6 B06-09 8 9.5 Very dark[_'ay_2.SYRN3) clay. Olive graysandabove,

6 B06-09 14 15.5 Very darkgray(2.5YRN3) clayeysand, slightH2Sodor. Olive graysand above.
6 B06-10 8 9.5 Very dark8ray(2.5YRN3) clayey sand. Olive 8raysandabove.

6 .. B06-11 I. 6.5 7.5 Olive 15Y4/3) fine 8ravel. Olive sandabove. .....
6 B06-11 14 15 Darkolive (5Y 3/3) clayeysand. Olive _avel above.
6 B06-12 8 9.3 Olive (SY 4/3) sandacrossinterface. Darkyellow brown,sandabove.
6 B06-12 14 15.5 Darkolive _5Y3/3) sandyclay. Olive sand above.

6. B06-13 8 9.5 Verydarkstay 5Y 3/1)clay. Olive [p'aysandabove. ..
6 B06-20 10 11 Blackclay. Lightbrownsilty sand above. ..

6 B06-20 13.5 14,5 Blackclayeysand. Lightbrownsiltysandabove.
6 B06-22 9.5 10.5 Not available.

[ I I I I H IIII

6 .... B06-23 9.5 10.5 Blackclayey sand. Brownsandabove.

6 B06-23 13.5 14.5 BlackclaYeYsand, H2Sodor. Brownsand above.

8 B08-06 14 15.3 Darkolive 8;ray_SY3(2)sand,mo!hballodor. Darkolive _ay sandabovel ' i
8 B08-07 12.5 14 Dark8ray(2.5Y N4)clayey sand. Very dark_ay _SY3/1) clay above.

8 • B08-08 11 12.5 Olive_ray(SY4/21siltysand. Oiive[_'a_,sandabove.

8 B08-08 14 15.5 Darkolive bq'ay.(5Y 4/17sandyclay. Olive a_aysandabove.

8 B08-09 14 15.3 Darkolive 15Y3/31sand,hydrocarbonodor. Olive clayey sandabove.
8 B08-10 14 15,5 Darkolive 15Y3/3) sand,productodor. Darkolive clayeysand above.
8 B08-11 14 15.5 Darkolive _5Y3/4) sand, productodor,c_bon/wood frays. Dark olive Clayeysand above.
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REGION ....SITE POINT NAME (FT BGS) _rr BGS) INTERFACE DESCRIPTION

CENTRALAND 8 B08-12 14 15.5 IOlive15Y5/3) siltysand, mothballodor. Olive silty sandabove.
WESTERNREGIONS 10 BI0-04 14 15,5 Olive 15Y4/4) claygradingto olive gray(5Y4/2) sand. Olive silt), sandabove.

12 B1.2-05 14 15.5 Darkolive gray(5Y3/2) sand. Darkolive grayclayeysandabove.
12 B12-06 14 15.5 Darkolive gray_5Y3/2) clayey sand. Olive [Faysilty sandabove.
12 B12-07 9.5 i i Black(2.5Y N2) clayeysand. Gray-greensandabove.
12 B12-07 14 15.5 Black_2.5YN2) clayeysand, Gray-greensandabove.

12 B12-08 14 15,5 Darkolive(SY 3/4)clayey sand. Olive brownsand above.
12 B12-09 14 15.5 Darkolive _5Y 3/3)clayey sand. Darkolive sandy clay above.
1 DA-I 25 25.5 Dark [pl"aysiltyclay. Graysilty sandabove.

2 M019-E 33.5 35 Olive15Y 5/3) sand.Clay above.
1 M025-E 32 33 Very darkgray15Y3/2) andolive 15Y4/3) clay. Darkolive graysilty sandabove.
5 M05-01 14 15.5 Black_2.5YN2) siltyclay.. Olive sandabove.
5 M05-02 14.5 15.3 Black_2.5Y N2) silt},clay. Olive sandabove.

5 M05-03 14 15,5 Blackto olive (SY4/3) sandy clay. Olive sandabove.

5 M05-04 14 15.5 Black12YRN2), highlyorganicclayeysand. Gray-greensand above.

5 M05-05 14 15.3 Darkolive (5Y 3/3)clayey sand. Olive clayey sandabove,

5 M05-12 9 10 Dark8ray_/4) siltyclay, traceorganicmatter. Greenishstay silty sandabove.
6 M06-01 8 9.5 Dark_ay _2.5YN3)cla]t. Green_ay sand above.
6 M06-04 i4 15.5 Darkolive to blackclay. Olive 8raysandabove.

6 M06-06 10 I1 Darkbray_7.5YRN4)clay. Lishtbrownsand above.
6 M06-06 13.5 14.5 Dark [;ray_7.5YRN4)clay. Lightbrownsand above.

8 M08-01 14 15.3 Darkolive 15Y4/3)silty sand. Olive sand above.

8 M08-02 14 15,5 Olive _,ra),15Y4/21clayey sand,mothballodor. Olive bray sand above" ,
8 M08-03 14 15.5 Darkolive 15Y3/3)silty clay. Darkolive sandabove.

8 M08-04 14 15.5 Olive gray_SY3/3)sandyclay. Olive gray sandabove.

8 .. M08-05 14 15.5 Darkolive _5Y3/4)sand,mothballodor. Darkolive clayey sand above.
10 MI0-01 14 15 Black (7.5YRN21clay. Olive sandabove.

1O MI0-02 14 15.3 Olive 15Y4/3) sand.Olive clayeysandabove.
10 MI0.03 14 15.5 Darkolive (5Y 3/3)sand,slightH2S odor. Olive sandabove.
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CENTRALAND 12 MI2-01 14 15.5 Darkgrayi5Y 4/1) clayey sand. Darkolive Staysilty sandabove.

WESTERNREGIONS 12 M12-02 9.5 11 Black_5Y2.5/1) clay. Olive _ray_5Y4/2) sandabove.
12 M12-02 14 15.5 Darkgray(SY 4/1) clayeysand. Olive _ay sandabove.

12 M12-03 11 12.5 Verydark[pay (SY 3/1) clay. Lighto!ive brownsand above.

12 M12-03 14 15.5 Dark_ay (5Y 4/1) clayeysand. Lightolive brownsand above.
12 M12-04 9.5 11 Verydarkgray (5Y 3/1)c!ay., Lightolive brownsand above.

12 M12-04 12.5 14 Verydarkgray(SY 3/1) clay. Lightolive brownsand above. ..
14 M14-02 8 9.5 Dark olive 15Y3/3) clay. Darkyellow brownsandabove.

MARSH SURFACE 7 B07A-05 2 3.5 Darkyellow browntodarkolive (5Y 3/3i sand'. Yellowishbrown_ravelly sandabove
7 B07A-05 6.5 8 Dark olive Fay clay,blackorganicmaterial. Darkolive 8_aysandabove.
7 B07A-05 12.5 14 Dark olive I,_ayclay,organicfra_nents, roots, stalks, clay above. ....
7 B07A-06 2 3.5 Darkolive graysandgradin8 to clay. Darkbrownsandabove, stron[_hydrocarbonodor.
7 B07A-06 9.5 I 1 Dk olive grayclay, organicrich, H2Sodor. Dk brownsand, stronghydrocarbonodorabove.

7 B07A-07 5 6,5 Dark olive [_'ay_5Y3/3)clay, some organicmatter. Lightolive brownsand, HC odor above..

.7 B07A-08 5.5 6 Grayto li6ht brown(2.5Y 5/2) sand. Greenira), send_,_vel above. .
...7 B07A-09 5 5.5 Dark gray(2.5Y 3/0)sand. GreenEpraysilty _avel above, stronl gasoline odor.

.. 7 B07A-09 10 10.5 Black12.5Y5/0) cla},.Graysandabove.

3 M03-04 I0 11 Dark [pay_5Y4/1) siltycla),, organicmatter, Green[p-a),sandabove.
4 M04-07 5 5.5 Black (2.5Y N2) si!_ sand,organicmatter. Lightbrown8raysandabove.

Darkolive grayclay,abundantroots andorganicmaterial,strongH2Sodor. Darkolive graysand
7 M07A-01 11.5 13 above, HCodor

7 M07A-02 2 3.5 Black12.SYRN/3) c!a_,..Blacksilty sandabove.

7 M07A-02 6.5 8 Black(2.SYR N3) clay,partiallydecayedplantmatter,H2Sodor. Black silty sand above.
Darkgray(7.5R N/3) silty clay to clayey silt, plant stem/roots,viscous blackoil. Olive clayey

7 M07A-03 4 5 sandabove, stron_diesel odor.

7 M07A-04 5 6.5 Green_$_,5/2) sandatinterface. Darkgray_5'Y3/1) cla_,below.
7 M07A-05 2.5 3 Green Bra),(5GY4/1)organic clay. Palebrownsandy gravel above.

7 M07A-05 3 3.5 .. Greenish8_-ay(5GY4/1) organicclay. Pale brownsandy_ravelabove. T..



TABLE B-4.2

SOIL BORE LOG DESCRIPTIONS FOR SAMPLES AT TOP OF BAY SEDIMENT UNIT

ALAMEDA POINT

(Page 4 of 8)

TOP OF BOTTOM OF
SAMPLE SAMPLE

INTERVAL INTERVAL

REGION SITE POINT NAME _FTBGS) _FTBGS) INTERFACE DESCRIPTION
MARSHSURFACE 7 M07A-06 2.5 4 Green[pay_5GY5/1)silty clay. Yellow brown sandabove.

7 M07A-08 2.5 3,5 Greenish[[ray(5GY511)sandat interface. Greenish[_raysilty clay below.

7 M07A-08 4:5 5.5 Dark[_reenish_ra__5GY4/1) silty clay, roots common. Greenish8raysandabove.

7 M07A-09 5 6 Gray _5Y 5/1) silt_clay, organicmattercommon. Silty [_'avelwith sandabove.

3 MW97-1 7 7.5 Grayto blacksandyclay. Blacksilty sand withblackclay lensesabove.
3 MW97-3 7 7.5 Grayailt'_sand. Li_htbrownsiit_ sandabove.
3 MW97-3 10.5 11 Orangebrown(graymottling)clayey sand. Lisht brownsilty sandabove.

SOUTHEASTREGION 13 B-IMF-01 8 8.5 Blacksilty sand,coke-tar,oily. Olive clayey sandabove.

4 B04-24 5 5.5 Black (2.5Y N2) siltysand. Gray sandabove.

21 B07B-02 11 12.5 Black (2.5Y N2) clayeysand. Blackclay above.

21 B07B-02 14 14.5 Mottledbrown_2.5Y4/31andbray(2.5Y N5! clay, rootmaterial. Blackclayey sand above.

21 B07B-03 11 12.5 Gray_2.5YN3) clayeysand. Blackclay above.
21 B07B-04 5.5 6 Lightbrownsand,someclay, traceroots.
21 B07B-05 5 6 Li[_htbrownsand,some clay, traceroots, hydrocarbonodor.

11 BI'I-05 14 15 Blackclayey sand. Darkyellow brownsand above.
11 BI1-06 8 9.5 Dark_a_, sil_ sand.Yellow brownsandabove.

11 B11-06 14 15.3 Darkyellow brown_IOYR4/4) clayey sand. Blackclayey sandabove.

13 B13-28 5.5 6 Green-gra},(5BG4/1) sand,traceroots, odor. Verydark l_ay sandabove.
Green-gray(5GY5/1)clayey sand,caliche, traceroots. Verydarkgraybrownsilty sandabove,

13 B13-29 5 5.5 theen.

13 B13-39 8 8.5 Grayto tansand. Paleyellow brownsandabove.
13 B13-39 11.5 12 Graysilty cla_,. Gra}tto tansand above.

13 B13-39 14 14,5 Gray interbeddedclayand silt layers. Gray to tan sandabove.

13 B13-40 9.5 10 Dark[paysilty clay. Pale yellow brownsandabove.
13 B13-40 13 13.5 Dark[_raysilty cla_,.Pale yellow sandabove.
13 B13-41 6.5 7 Blacksand,blacktar-likematerial,stron_odor. Reddishbrownsilty sand above.

13 B13-41 7 7.5 Blacksand,blacktar-likematerial,stron[_odor. Reddish brownsilty sand above.
13 B13-41 8 8.5 Black sand,blacktar-likematerial,stron[_odor. Reddishbrownsilty sandabove.
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SOUTHEASTREGION 13 B13-41 8.5 9 Black rod, blacktar-likematerial,strons odor. Reddishbrown'silty sandabove.
13 B13-41 9 9.5 Pale yellow brownsand. Black sand,blacktar-likematerial,stron8 odorabove.
13 B13-41 11 I1.5 Pale yellow brownsand. Black sand,blacktar-likematerial,stron_odorabove.

13 B13-42 12.5 13 Brown sand,hydrocarbonodor. Greensilty sandabove.
13 BI3-43 9.5 10 Blackailt_sand,blacktar-likematerial,stron_odor. Greensilty sandabove.

13 B13-43 10 10.5 Blacksilty sand,black tar-likematerial,stron_odor. Greensilty sand above.

13 B13-43 12 12.5 Blacksilty sand,black tar-likematefiai_stron8 odor. Greensilt), sandabove.
9 B410-5 10.5 11 Blackto darkgraysiltyclay. Browngray siltyclayey sandabove.

9 B410-5 11 11.5 Blackto darkgraysilt_clay.. Browngraysilty clayey sandabove.
9 B410-5 14 14.5 Dark[Fayc!ayeyfinesand. Blackto dark_raysilt_ clay above.
9 B410-6 11 ]1.5 Lightbrownsilty sand.
9 B410-6 11.5 12 Lightbrown silty sand.

9 B410-6 13 13.5 Blacksilt_clay. Lightbrownsilt_ sandabove.

Darkgray(mottledbrown)silty clay, moderateodor,black'oilydiscoloration. Brown graysandy
9 B410-7 11 I 1.5 clayabove.

Darkgrayclayey sand. Darkgray(mottledbrown)silty clay, moderateodor, blackoily
9 B410-7 14.5 15 discoloration.

9 B410-9 14.5 15 LGraysilty sand,pocketsof siltyclay. Lightbrownsilty sandabove.
Blacksil sand, stron fuel odor Li t a sandabove fuel odor22 B547-8 11 11.5 I ty _ . _h _r y.. . . .

16 BC2-4 14 14.5 Dark_rayclayeysilt, organicmatter. Lightbrownish8ra),silty sandabove.
19 BDI3-11 9 9.5 Gray _avelly sand. Oranse brownto brownIFa),t_'avellysandabove.
19 BD13-11 13 13.5 iOran_ebrowncla_,eysand. Dark_a_ siit_ sandyclay above.' . i

19 BDI3-12 8.5 9 Black claye), sand,oilydiscoloration. Gra),cla),e_'sandabove.
19 BDI3-12 10.5 11 Orangebrowncla),e),sand. Blackclaye), sand,oily discolorationabove. !

19 BD13-13 11 11.5 Orangebrownsiltysand,traceof cla)': Brownsilt},sand above. ..
I9 BDI3-14 9.5 10 Brown 8raysilty sandy[i_'avel.Darkto lightbrownsilty sandabove.

19 BDI3-15 8.5 9 Li6htbrownsilt),sand.

19 BDI3-15 10.5 11 Blacksilt_sand. Lightbrownsil_ sandabov'e_
19 BDI3-16 9 9.5 Darkgraygravellysiltysand,organicandwood debris. Graybrownclayey sand above.



TABLE B-4.2
SOIL BORE LOG DESCRIPTIONS FOR SAMPLES ATTOP OF BAY SEDIMENT UNIT

ALAMEDA POINT

(Page 6 of 8)

TOP OF BOTTOM OF
SAMPLE SAMPLE

INTERVAL INTERVAL

REGION SITE POINT NAME _FTBGS) (FTBGS) , INTERFACE DESCRIPTION
SOUTHEASTREGION 19 BDI3-16 10.5 1! Dark8rayas_avellysilty sand,orlanic andwood debris. Graybrownclayey sandabove.

19 BDI3-16 12 12.5 Orangebrownclayeysand.Dark[FaylFavell_siltysand,orl_anicandwooddebrisabove.
19 BD13-16 13.5 14 Orangebrownclayeysand. Darkgraygravelly siltysand_or6anicand wood debrisabove.
19 BD13-6 5.5 6 [Darkgraysilty sandgradingto siltyclay. Lightbrownsilty sandabove.
19 BDI3-8 8 8.5 GraybrownjFavellysand.

19 BDI3-8 . 10.5 11 Grayclayeysand_blackdiscoloration_strongodor. Graybrown [Favellysandabove.
19 BDI3-8 11 11.5 Grayclayeysand,blackdiscoloration,strongodor. Graybrowngravelly sandabove.
19 BDI3-8 12.5 13 Orangebrownclayeysand. Grayclayey sand,blackdiscoloration,strongodorabove.

19 BDI3-9 8 8.5 Graysand. Brownsilty sandabove.
19 BDI3-9 8.5 9 Graysand. Brownsilty sand above.
13 BOR-10 11 11.5 Darka_raysilty clay,oil staining. Graysiltysandabove.

13 BOR-I1 11 11.5 Gray silty clay. Graysilty sandabove.

23 BOR-12 8.5 9 Lightgraysilty sand. Lightbrownsilty sandabove.
23 BOR-12 11 11.5 Dark8rayto blacksandy siltyclay. Light8raysiltysand above.

13 BOR-15 11 11.5 Graysiltysand, traceclay, strongpetroleumodor. Graysilty sand above.

13 BOR-15 14 14.5 Darkorangebrown(withgraymottling)clayey sand,strongodor. Graysilty sandabove.
13 BOR-17 10 10.5 OranBegray silty sand,strongodor. Graybrownsilty sandabove.
13 BOR-17 10.5 11 Graygreenclayey sand,strongodor. Graybrownsilty sandabove.
13 BOR-19 7 7.5 Orange(withFray-_reenmottle)clayeysand. Orange-greenclayey sandabove.
13 BOR-19 11 11.5 Gray-l:reensilty},sand.Orange greenclayey sandabove.

13 BOR-20 11.5 12 Brown silty sand. Li[_htbrownsilty sandabove.

13 BOR-21 7 7.5 Lightbrownsilty sand.

13 BOR-21 11.5 12 Orangebrown (mottledgray) siltysand. Lightbrownsilty sandabove. !
13 BOR-22 7.5 8 Graybrownsilty sand. Lightbrownsiltysandabove.
13 BOR-22 11 11.5 Dark_'aysilty clay. Lightbrownsilty sandabove.
13 BOR-23 11 11.5 Blacksilty sandy clay. Graysilty sandabove.

13 BOR-24 7 7.5 Orangebrown_mottlel_ray)clayey sand. Brownsilty sandabove.

13 BOR-24 11 11.5 Orangebrown(mottlegray) clayey sand_Brownsilty sandabove.
13 BOR-25 11 11.5 Graysilty sand. Lightbrownsilty sandabove.
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SOUTHEASTREGION 13 BOR-26 13 13.5 Blackto darkgray silt_sand. Graysilty sandabove.

13 BOR-27 7 7.5 " Graybrownsilty sand.Lisht brownsilty sandabove.
13 BOR-27 10 10.5 Graybrownsilty sand.Li[_htbrownsilty sandabove.

13 BOR-27 12.5 13 Darkjp'aysilty clay. Lightbrownsilty sandabove. ..
13 BOR-8 7 7.5 . Graysiltysand. Lightbrownsilty sandabove.
13 BOR-8 1! 11.5 Darkgray s!ltyclay. Graysilty sandabove.

13 BOR-9 11 11.5 Black siltysand_pervasiveodor. Graysilty sand,strons odorabove
13 BOR-9 14 14.5 Blacksilt), sand, pervasiveodor. Graysilt), sand,strona odorabove

21 M07B-01 8 9 Gray_2.5Y5/3) clay. Grayclayeygravelabove.

1! MI 1-02 9.5 11 Darkolive _5Y3/4) clay. Yellow brownsand above.

.. 11 MI 1-04 9.5 11 Dark olive 15Y3/1) sand. Yellow brownsand above.
9 MW410-1 11 11.5 Dark 8raysilty clay. Graysilty sandabove.

9 MW410-1 11.5 12 Darki[raysilty clay. Graysilty sandabove.

9 MW410-1 14 14.5 Darkgraysilty sand. Dark[_raysilty clay above.
... 9 MW410-2 12 . 12.5 Browngraysilty sand.Lightbrownandabove.

9 MW410-2 15 15.5 Dark pay siltyclayeysand. Brown pay silty sand above.
9 MW410-3 14.5 15 Dark graysilty sandwithpockets of clay. Graysil_ sand above.

9 MW410-4 14.5 15 Dark pay clayey sandwith pocketsof silty clay. Graysilty sandabove.
23 MW530-1 8.5 9 Graysilty sand, blackstreaks_oily odor.

23 MW530-1 11.5 12 Gray silty sand,blackstreaks,oily odor.

23 MW530-1 12 12.5 Gra_,silty sand,blackstreaks,oil_,odor.

23 MW530-2 11.5 12 Graysilty sand, Lightbrownsilty sandabove.

23 MW530-2 14 14.5 Grayto darkbrownclayeysand. ._.
23 MW530-3 11.5 12 Gray clay.

22 MW547-5 8.5 9 Blackclayey sand. Brownsand above.
19 MWDI3-1 7 7.5 Blacksilty sand withpocketsof_ray clay. Lishtbrownsilty sandabove.

19 MWDI3-2 9 9.5 Gray silty sand,organiclayer. Brownsilt_ sandabove.
.... 19 MWDI3-3 11.5 12 Darkgray silty clay 8radin_to orangebrownclayey sand.

13 MWOR-2 12 12.5 Darkgraysilty clay. Lightbrownsilty sandabove.
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SOUTHEAST REGION 13 MWOR-3 10 10.5 Orangebrownclayeysand, _Irayclay lenses. Blackto dark_da}1brownsilt), sand above.

13 MWOR-4 6.5 7 Oransebrownclayeysand,Braymottlin8. Brownsilt]/sand above.
13 MWOR-4 10 10.5 Orangebrownclayeysandt_tay mottling. Brownsilty sandabove.
13 MWOR-5 7 7.5 Darkbrownsilty sandwitha_avel.
13 MWOR-5 10 10.5 Dark orangebrownsilty sand,some clay. Dark brownsiltysanda_'avelabove.
13 MWOR-5 12.5 13 Darkorangebrownsilt_sand, some clay. Dark brownsilty sand _ravel above.

Notes:

FT = Feet

BGS = Below groundSurface

HC = Hydrocarbon
Dk = Dark

Frag = Fragment
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C II I I IIENTRAL/WESTERN 5 B05-07 14 15.5 11 SVOA BENZO_B_FLUORANTHENE. 62 140
CENTRAL/WESTERN 5 B05-07 14 15.5 11 SVOA FLUORANTHENE 50 160
CENTRAL/WESTERN 5 B05-07 14 !5.5 I 1 SVOA PYRENE 50 220

- o,

CENTRAL/WESTERN 5 B05-08 14 15.3 i0 SVOA BENZO_A_ANTHRACENE 77 i70

CENTRAL/WESTERN 5 B05-08 14 15.3 10 SVOA BENZO_AIPYRENE 110 420i
CENTRAL/WESTERN 5 B05-08 14 15.3 10 SVOA BENZO_B_FLUORANTHENE 77 37(3
CENTRAL/WESTERN 5 B05-08 14 15.3 10 SVOA CHRYSENE 77 180

CENTRAL/WESTERN 5 B05-08 14 15.3 10 SVOA FLUORAN_NE 62 380

CENTRAL/WESTERN 5 B05-08 14 15.3 10 SVOA PHENANTHRENE '" 62! 22(
CENTRAL/WESTERN 5 B05-08 14 15.3 10 SVOA PYRENE 62 620• i

CENTRAL/WESTERN 5 B05-09 14 . 15.5 11 SVOA BENZO_AIPYRENE 88 200
CENTRAL/WESTERN 5 B05-09 ...14 15.5 11 SVOA BENZO(B_FLUORANTHENE 63 180

CENTRAL/WESTERN 5 B05-09 14 . I 15.5 11 SVOA FLUORANTHENE 50 120
CENTRAL/WESTERN 5 B05-09 14 15.5 11 SVOA PYRENE 50 390

CENTRAL/WESTERN 5 B05-10 14 15 "9 SVOA BENZO_A_ANTHRACENE 62 300
CENTRAL/'_VESTERN' 5 B05-10 14 15 9 SVOA BENZO_A_PYRENE 86 1200

CENTRAL/WESTERN 5 B05-10 14 15 9 SVOA BENZO_BIFLUORANTHENE 62 1300

CENTRAL/WESTERN 5 B05-10 14 15 9 SVOA BENZO(G,H,I_PERYLENE 99 1200

CENTRAL/WESTERN 5 B05-10 14 15 9 SVOA BENZO_K_FLUORANTHENE 62 240
CENTRAL/WESTERN 5 B05-10 14 15 9 SVOA CHRYSENE 62 350
CENTRAL/WESTERN 5 B05-10 14 15 9 SVOA FLUORANTHENE 49 1100

CENTRAL/WESTERN 5 B05-10 14 15 9 SVOA INDENO(I,2,3-CD_PYRENE 99 670

CENTRAL/WESTERN 5 B05-10 14 15 9 SVOA PHENANTHRENE 49 230
CENT.R.AL/WESTERN 5 B05-10 14 15 9 SVOA PYRENE 49 380{)

CENTRAL/WESTERN 5 _B05-12 .14 15.3 9 SVOA BENZO(A_ANTHRACENE 64 230

CE.NT.RAL/WESTERN 5 B05-12 14 15.3 9 SVOA iBENZOIA)PYRENE 89 860
CENTRAL/WESTERN 5 B05-12 14 15.3 9 SVOA BENZO_B_FLUORANTHENE 64 900

CENTRAL/WESTERN 5 B05-12 14 , 15.3 9 SVOA BENZO_G,H,I_PERYLENE 100 710
CENTRAL/WESTERN 5 B05-12 14 15.3 9 SVOA BENZOIK_FLUORANTHENE .. 64 240
CENTRAL/WESTERN 5 B05-12 14 15.3 9 SVOA CHRYSENE 64 280i

CENTRAL/WESTERN 5 B05-12 14 15.3 9 SVOA FLUORANTHENE 51 770

CENTRAL/WESTERN 5 B05-12 14 15.3 9 SVOA PHENANTHRENE 51 120
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REGION SITE NAME _ BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

CENTRAL/WESTERN 5 B05-12 14 15.3 9 SVOA PYRENE 51 2300

CENTRAL/WESTERN! 5 B05BS-01 15 12 SVOA PYRENE 49 260

CENTRAL/WESTERN 6 B06-06 11 12.5 5 SVOA BENZO_A)ANTHRACENE 83 630
CENTRAL/WESTERN 6 806-06 11 12.5 5 SVOA BENZO_A)PYRENE 120 2300

CENTRAL/WESTERN 6 806-06 11 12.5 5 SVOA BENZO_BIFLUORANTHENE 83 1800

CENTRAL/WESTERN 6 806-06 11 12.5 5 SVOA BENZO_G,H,I)PERYLENE 130 2000

CENTRAL/WESTERN 6 806-06 11 12.5 5 SVOA BENZO_K)FLUORANTHENE 83 910
CENTRAL/WESTERN 6 806-06 I1 12.5 5 SVOA CHRYSENE 83 770
CENTRAL/WESTERN 6 806-06 11 12.5 5 SVOA FLUORANTHENE 67 1000

CENTRAL/WESTERN 6 806-06 11 12.5 5 SVOA INDENO_1,2,3-CD)PYRENE 130i 1600
CENTRAL/WESTERN 6 B06-06 11 12.5 5 SVOA NAPHTHALENE 67, 150
CENTRAL/WESTERN 6 B06-06 11 12.5 5 SVOA PYRENE 67 4900

CENTRAL/WESTERN 6 B06-07 14 15.5 5 SVOA PYRENE 88 90

CENTRAL/WESTERN 6 806-08 14 15.5 5 SVOA FLUORANTI,IENE 57 160

CENTRAL/WESTERN 6 B06-08 14 15.5 5 SVOA PYRENE 57 380

CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA ACENAPI-ITHENE 65 2100
CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA ACENAPHTHYLENE 65 240
CENTRAL/WESTERN 6 B06-09 8 9.5 4 SVOA ANTHRACENE 72 150

CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA ANTHRACENE 65 1100

CENTRAL/WESTERN 6 B06-09 8 9.5 4 SVOA BENZO_A)ANTHRACENE 90 1100

CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA BENZO_A)ANTHRACENE 81 1300

CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA BENZOIAIPYRENE 110 1800

CENTRAL/WESTERN 6 B06-09 8 9.5 4 SVOA 8ENZO_A)PYRENE 130 4100
CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA 8ENZO_B_FLUORANTHENE 81 1300

CENTRAL/WESTERN 6 B06-09 8 9.5 4 , SVOA 8ENZOIB)FLUORANTHENE 90 3100

CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA 8ENZOIG,H,I)PERYLENE 130 1000

CENTRAL/WESTERN 6 B06-09 8 9.5 4 SVOA BENZO_G,H,I_PERYLENE 140 3300

CENTRAL/WESTERN 6 B06-09 14 . 15.5 4 SVOA BENZO_K)FLUORANTHENE 81 420

CENTRAL/WESTERN 6 B06-09 8 9.5 4 SVOA BENZO_K)FLUORANTHENE 90 540
CENTRAL/WESTERN 6 B06-09 8 9.5 4 SVOA CHRYSENE 90 1200
CENTRAL/WESTERN 6 B06-09 14 15,5 4 SVOA CHRYSENE 81 140()

CENTRAL/WESTERN 6 B06-09 8 9.5 4 SVOA FLUORANTHENE 72 1500i

( ( (



( ( (
TABLEB-4.3

DATA QUERYFOR CHEMICALSAT THE TOPOF THE BAY SEDIMENT UNIT
ALAMEDA POINT

(Page3 of39)

TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FurBGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
CENTRAL/WESTERN 6 !_06-09 14 15.5 4 SVOA FLUORANTHENE 65 420C
CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA FLUORENE 65 59G

CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA INDENO_1_2,3-CD)PYRENE 130 110G

CENTRAIJWESTERN 6 B06-09 8 9.5 4 SVOA INDENO_I_2r3-CD)PYRENE 140 310C
CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA NAPHTHALENE 65 150C
CENTRAL/WESTERNI 6 B06-09 8 9.5 4 SVOA PHENANTHRENE 72 45C

CENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA PHENANTHRENE 65 620CCENTRAL/WESTERN 6 B06-09 14 15.5 4 SVOA PYRENE 65 4800
CENTRAL/WESTERN 6 B06-09 8 9.5 4 SVOA PYRENE 72 800C

CENTRAL/WESTERNl 6 306-10 8 9.5 4 SVOA BENZO_A)PYRENE 120 43C
CENTRAL/WESTERN 6 306-10 8 9.5 4 SVOA BENZO_A)PYRENE I00 57C

CENTRAL/WESTERN_ 6 306-10 8 9.5 4 SVOA BENZO_B)FLUORANTHENE 82 34(]

CENTRAL/WESTERN 6 B06-10 8 9.5 4 SVOA BENZO_B)FLUOR_,NTHENE 74 42(]

CENTRAL/WESTERN 6 B06-10 8 9.5 4 SVOA 8ENZO(G_H,I)PERYLENE 130 39(]

CENTRAL/WESTERN 6 B06-10 8 9.5 4 SVOA BENZO_G,H,I)PERYLENE 120 50(]
CENTRAL/WESTERN 6 B06-10 8 9.5 4 SVOA CHRYSENE 74 18(]

CENTRAL/WESTERN 6 B06-10 8 9.5 4 SVOA FLUORANTHENE 59 350

CENTRAL/WESTERN 6 B06-10 8 9.5 4 SVOA FLUORANTHENE 66 400

CENTRAL/WESTERN 6 306-10 8 9.5 4 SVOA I1NDENO(1,2,3-CD)PYRENE 130 340

CENTRAL/WESTERN 6 B06-10 8 9.5 4 SVOA INDENO_1_2,3-CD_)PYRENE 120 410
CENTRAL/WESTERN 6 306-10 8 9.5 4 SVOA PYRENE 66 760

CENTRAL/WESTERN 6 B06-10 8 9.5 4 SVOA IPYRENE 59 1200

CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 SVOA ANTHRACENE 74 110

CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 SVOA BENZO_A)ANTHRACENE 1IC 230

CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 SVOA BENZO_A)PYRENE 150' 560
CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 SVOA IBENZO(B)FLUORANTHENE 110 570

CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 ..... SVOA BENZOIG,H,I)PERYLENE 170 590

CENTRAL/WESTERN 6 B06-1! 6.5 7.5 4 SVOA BENZO_K)FLUOKANTHENE 1I0 120
CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 SVOA CHRYSENE 110 270
CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 SVOA FLUORANTHENE 74 760

CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 SVOA I_ENO_ 1,2_3-CD)PYRENE 170 480
CENTRAL/WESTERN 6 306-11 6.5 7.5 4 SVOA NAPHTHALENE 74 100
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

CENTRAL/WESTERN 6 B06-1i 6.5 7.5 4 SVOA PHENANTHRENE 74 650
CENTRAL/WESTERN 6 B06-11 14 15 4 SVOA PYRENE 89 170

CENTRAL/WESTERN 6 B06-11 6.5 7.5 4 SVOA PYRENE 74 2200

CENTRAL/WESTERN 6 B06-12 8 9.3 4 SVOA BENZOIB)FLUOKANTHENE 130 160

CENTRAL/WESTERN 6 B06-12 14 15.5 4 SVOA BIS(2-ETHYLHEXYL)PHTHALATE 68 960
CENTRAL/WESTERN 6 B06-12 8 9.3 4 SVOA FLUORANTHENE 88 140

CENTRAL/WESTERN 6 B06-12 8 9.3 4 SVOA PYRENE 88 270

CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA ANTHRACENE 75 260

CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA BENZO_A)ANTHRACENE 93 1400

CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA BENZOIA)PYRENE 130 5600
CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA BENZO_B)FLUORANTHENE 93 5000
CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA BENZOIG,H,I)PERYLENE 150 5100

CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA BENZO_K)FLUORANTHENE 93 1800
CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA CHRYSENE 93 2000

CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA iFLUORANTHENE 75 3500

CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA INDENO_1,2,3-CD)PYRENE 150 4400
CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA INAPHTHALENE 75 280
CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA 'HENANTHRENE 75 840

CENTRAL/WESTERN 6 B06-13 8 9.5 4 SVOA 'YRENE 75 13000

CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA ACENAPHTHENE 1800 120

CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA ACENAPHTHYLENE 1800 170
CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA ANTHRACENE 1800 770

CENTRAL/WESTERN 6 B06-20 13.5 14.5 5 SVOA BENZO_A_ANTHRACENE 430 39

CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA BENZOIA_ANTHRACENE 1800 1700
CENTRAL/WESTERN 6 B06-20 13.5 14.5 5 SVOA BENZO_A_PYRENE 430 46

CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA BENZO_A)PYRENE 1800 2300
CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA BENZO_B_FLUORANTHENE 1800 2800

CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA BENZO_G,H,I_PERYLENE 1800 1900

CENTRAL/WESTERN 6 B06-20 13.5 14.5 5 SVOA BENZOIK)FLUORANTHENE 430 65
CENTRAL/WESTERN 6 B06-20 13.5 14.5 5 SVOA CHRYSENE 430 43
CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA ' CHRYSENE 1800 1300

CENTRAL/WESTERN 6 B06-20 13.5 14.5 5 SVOA FLUORANTHENE 430 89
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) .OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
i

CENTRAL/WESTERN 6 806-20 10 11 5 SVOA FLUORANTHENE 1800 450C
CENTRAL/WESTERN 6 B06-20 10 I 1 5 SVOA FLUORENE 1800 15(]

CENTRAL/WESTERN 6 B06-20 10 II 5 SVOA INDENO_I,2,3-CD)PYRENE 1800 160(]
CENTRAL/WESTERN 6 B06-20 10 11 5 SVOA NAPHTHALENE 1800 14C

CENTRAL/WESTERN 6 B06-20 13.5 14.5 5 SVOA PHENANTHRENE 430 2_
CENTRAIJWESTERN 6 806-20 10 11 5 SVOA PHENANTHRENE 1800 280C

CENTRAL/WESTERN 6 B06-20 13.5 14.5 5 SVOA PYRENE 430 17(]

CENTRAL/WESTERN 6 806-20 10 11 5 SVOA PYRENE 1800 890C
CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA ACENAPHTHENE 650 5'_

CENTRAIJWESTERN 6 806-22 9.5 10.5 5 SVOA ACENAPHTHYLENE 650 3'_

CENTRAL/WESTERN 6 B06-22 9.5 10,5 5 SVOA ANTHRACENE 650 16C

CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA BENZO(A)ANTHRACENE 650 71(]
CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA BENZO_A)PYRENE 650 220(]
CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA BENZO_B)FLUORANTHENE 650 300C

CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA BENZO(G,H,I)PERYLENE 650 240(]
CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA CHRYSENE 650 83(]

CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA DIBENZO_A_H)ANTHRACENE 650 26(]
CENTRAI.YWESTERN 6 B06-22 9.5 10.5 5 SVOA DIETHYLPHTHALATE 650 36

CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA FLUORANTHENE 650 200(]

CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA INDENOI1_2_3-CD)PYRENE 650 180C
CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA NAPHTHALENE 650 1213

CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA PHENANTHRENE 650 44(]
i i

CENTRAL/WESTERN 6 B06-22 9.5 10.5 5 SVOA PYRENE 650 940(]
i

CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA ANTHRACENE 560 47

CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA BENZO_A)PYRENE 560 71(]

CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA BENZO_B)FLUORANTHENE 560 92(]
CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA BENZO_G_H,I)PERYLENE 560 800
CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA CHRYSENE 560 260

CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA FLUORANTHENE 560 590

CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA INDENO_ 1,2,3-CD_PYRENE 560 560
CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA PHENANTHRENE 560 120
CENTRAL/WESTERN 6 B06-23 13.5 14.5 6 SVOA PYRENE 450 38
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TOP O'F BOTTOM OF
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POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (lrr BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
CENTRAL/WESTERN 6 B06-23 9.5 10.5 6 SVOA PYRENE 560 2800
CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA 2.METHYLNAPHTHALENE 60 130

CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA ACENAPHTHENE 48 610
CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA :ACENAPHTHYLENE 48 220

CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA ANTHRACENE 48 560

CENTRAL/WESTERN 8 iB08-06 14 15.3 7 SVOA BENZO(IA)ANTHRACENE 60 1000

CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA BENZOIA)PYRENE 84 1500
CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA BENZO(B)FLUORANTHENE 60 1400

CENTRAL/WESTERN 8 [B08-06 14 15.3 7 SVOA BENZO(K)FLUORANTHENE 60 410
CENTRAL/WESTERN 8 B08-06 14 " 15.3 7 SVOA 81S(2-ETHYLHEXYL)PHTHAL,_TE 60 8600
CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA CHRYSENE 60 1200

CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA FLUORANTHENE 48 3400

CENTRAL/WESTERN 8 808-06 14 15.3 7 SVOA FLUORENE 48 130
CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA NAPHTHALENE 48 2000

CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA PHENANTHRENE 48 2500
CENTRAL/WESTERN 8 B08-06 14 15.3 7 SVOA JYRENE 48 2900
CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA ANTHRACENE 48 170

CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA BENZO_A)ANTHRACENE 60 440

CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA BENZO(A)PYRENE 84 720

CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA BENZOIB)FLUORANTHENE 60 430

CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA BENZO(G,H,I)PERYLENE 96 530

CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA BENZO(K)FLUORANTHENE 60 420
CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA CHRYSENE 60 530

CENTRAL/WESTERNi 8 B08-07 12.5 14 7 SVOA FLUORANTHENE 48 1200

CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA INDENO(1,2,3-CD)PYRENE 96 350
CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA PHENANTHRENE 48 700

CENTRAL/WESTERN 8 B08-07 12.5 14 7 SVOA PYRENE 48 1800

CENTRAL/WESTERN 8 B08-08 11 12.5 7 SVOA ACENAPHTHENE 60 3100

CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA ACENAPHTHENE 64 42000
CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA _.CENAPHTHYLENE 64 11000

CENTRAL/WESTERN 8 B08-08 | 1 12.5 7 SVOA ANTHRACENE 60 2300

CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA ANTHRACENE 64 47000

( ( (
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CENTRAL/WESTERN 8 B08-08 11 12.5 7 SVOA BENZO_A_ANTHRACENE 75 4100

CENTRAL/WESTERN 8 B08-08 14 15.5 . 7 SVOA BENZO_A_ANTHRACENE 80 65000

CENTRAL/WESTERN 8 B08-08 11 12.5 7 SVOA BENZO_A)PYRENE 100 6100

CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA BENZO(A)PYRENE 110 130000

CENTRAL/WESTERN 8 B08-08 11 12.5 7 SVOA BENZOIB)FLUORANTHENE 75 6200
CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA BENZO(B)FLUORANTHENE 80 130000
CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA BENZO(G_H,I)PERYI.,ENE 130 140000

CENTRAL/WESTERN 8 B08-08 11 12.5 7 SVOA BENZOIK)FLUORANTHENE 75 2200
CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA BENZOIK)FLUORANTHENE 80 27000
CENTRAL/WESTERN 8 B08-08 I1 12.5 7 SVOA CHRYSENE 75 4500
CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA CHRYSENE 80 66000

CENTRAL/WESTERN 8 . B08-08 11 12.5 7 SVOA FLUORANTHENE 60 15000

CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA FLUORANTHENE 64 160000
CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA FLUORENE 64 2900

CENTRAI3WESTERN 8 B08-08 14 15.5 7 SVOA INDENO(I_2,3-CD_PYRENE 130 76000
CENTRAL/WESTERN 8 B08-08 11 12.5 7 SVOA NAPHTHALENE 60 1200

CENTRAL/WESTERN 8 308-08 14 15.5 7 SVOA NAPHTHALENE 64 9000

CENTRAL/WESTERN 8 B08-08 11 12.5 7 SVOA PHENANTHRENE 60 10000
i,i

CENTR.AI3WESTERN 8 B08-08 14 15.5 7 SVOA PHENANTHRENE 64 150000
CENTRAL/WESTERN 8 B08-08 11 12.5 7 SVOA PYRENE 60 16000

CENTRAL/WESTERN 8 B08-08 14 15.5 7 SVOA PYRENE 64 150000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA ACENAPHTHENE 48 8800
CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA ACENAPHTHENE 56 33000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA ACENAPHTHYLENE 48 730
CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA ACENAPHTHYLENE 56 2800

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA ANTHRACENE 48 6800ii

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA ANTHRACENE 56 20000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA BENZOIA_ANTHRACENE 60

/ /

7000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA BENZO(A)ANTHRACENE 70 21000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA BENZO_AIPYRENE 84 11000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA BENZO(A_PYRENE 98 39000
CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA BENZO(B)FLUORANTHENE 60 11000
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REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA BENZO(B_)FLUORANTHENE 70 43000
CENTRAL/WESTERN 8 B08-09 14 t5.3 7 SVOA BENZO(G,H,I)PERYLENE 110 48000
CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA BENZO(K)FLUORANTHENE 60 3600

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA BENZO_'_)FLUORANTHENE 70 14000
CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA CHRYSENE 60 8000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA CHRYSENE 70 24000
CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA FLUORANTHENE 48 27000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA FLUORANTHENE 56 74000

CENTRAL/WESTERN @ B08-09 14 15.3 7 SVOA iFLUORENE 48 980
CENTRALAVESTERN 8 B08-09 14 15.3 7 SVOA FLUORENE 56 3200

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA INDENO_1,2,3-CD_)PYRENE 110 32000
CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA NAPHTHALENE 48 1100

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA NAPHTHALENE 56 3800

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA _HENANTHRENE 48 31000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA PHENANTHRENE 56 77000

CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA PYRENE 48 21000
CENTRAL/WESTERN 8 B08-09 14 15.3 7 SVOA PYRENE 56 58000
CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA 2-METHYI.,NAPHTHALENE 60 330

CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA ACENAPHTHENE 48 1600
CENTRAL/WESTERN 8 !B08-10 14 15.5 8 SVOA ACENAPHTHYLENE 48 680

CENTRAL/WESTERN 8 B08-10 14 !5.5 8 SVOA ANTHRACENE 48 1300

CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA BENZO(A_)ANTHRACENE 60 1800

CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA BENZO(A_)PYRENE 84 2300
CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA BENZO_B_)FLUORANTHENE 60 2000
CENTRAL/WESTERN 8 [B08-10 14 15.5 8 SVOA BENZO(_G,H,I_)PERYI.,ENE 97 2100

CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA 8ENZO(_KIFLUORANTHENE 60 610
CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA CHRYSENE 60 2100

CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA DIBENZO_A,HI)ANTHRACENE 97 240
CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA FLUORANTHENE 48 4800

CENTRAL/WESTERN 8 IB08-10 14 15.5 8 SVOA FLUORENE 48 470

CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA INDENO(_I,2,3-CD_)PYRENE 97 1800
CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA _APHTHALENE 48 4300
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DATA QUERY FOR CHEMICALSAT THE TOP OFTHE BAY SEDIMENT UNIT
ALAMEDA POINT

(Page 9 of 39)

i

TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

CEN'FRAL/WESTERN 8 B08-10 14 15.5 8 SVOA PHENANTHRE.NE 48 640C
CENTRAL/WESTERN 8 B08-10 14 15.5 8 SVOA PYRENE 48 640C
CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA ACENAPHTHENE 50 2100C

CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA ACENAPHTHYLENE 50 740C
CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA ANTHRACENE 50 3700C,,.

CENTRALJWESTERN 8 B08-11 14 15.5 7 SVOA BENZO_A)ANTHRACENE 62 5100C
CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA BENZO(AIPYRENE 87 6800C

CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA BENZOIBIFLUORANTHENE 62 4000C
CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA BENZO_G,H_I)PERYLENE 100 5100C

CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA BENZO_K)FLUORANTHENE 62 3900C
CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA CHRYSENE 62 5600(]

CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA FLUORANTHENE 50 13000G
CENTRAL/WESTERN 8 B08-1 ! 14 15.5 ' 7 SVOA FLUORENE 50 1200C

CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA INDENO(I,2,3-CD_PYRENE 100 4000C
CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA NAPHTHALENE 50 1300C

CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA PHENANTHRENE 50 17000Ci.

CENTRAL/WESTERN 8 B08-11 14 15.5 7 SVOA PYRENE 50 17000C
i • i

CENTRAL/WESTERN 8 B08-12 14 15.5 7" SVOA FLUORANTHENE 48 15C
CENTRAL/WESTERN 8 B08-12 14 15.5 7 SVOA PYRENE 48 25C

CENTRAI.JWESTERN 10 BI0-04 14 15.5 l I SVOA BENZO_A)PYRENE 99 22G
CENTRAL/WESTERN 10 BI0-04 14 15.5 11 SVOA PYRENE 57 54C,i

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA ACENAPHTHYLENE 49 13C

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA ANTHRACENE 49 17C

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA BENZO(A)ANTHRACENE 61 190C

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA BENZO(A)PYRENE 85 270C
CENTRAL/WESTERN 12 B 12-05 14 15.5 8 SVOA IBENZO(B_FLUORANTHENE 61 220C

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA BENZO_G,H,I)PERYLENE 97 340G
CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA BENZO_K)FLUORANTHENE 61 63(_
CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA CHRYSENE 61 180_

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA DIBENZO(A,H)ANTHRACENE 97 32C
CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA FLUORANTHENE 49 300(]

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA INDENO(I,2,3-CD)PYRENE 97 250C
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (lrr BGS) OFTBGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA NAPHTHALENE 49 120
CENTRAL/WESTERN 12 BI2-05 14 15.5 8 SVOA PHENANTHRENE 49 500

CENTRAL/WESTERN 12 B12-05 14 15.5 8 SVOA PYRENE 49 7600

CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA BENZO_A)ANTHRACENE ... 61 4400

CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA BENZO_A)PYRENE 86 6600

CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA BENZO(B)FLUORANTHENE 61 3600
CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA BENZO(G,H_I)PERYLENE 98 4100
CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA BENZO(K_FLUORANTHENE 61 4300

CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA BIS_2-ETHYLHEXYL)PHTHALATE 6! 1!00
CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA CHRYSENE 61 5500

CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA FLUORANTHENE 49 11000

CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA INDENOI1,2,3-CD_PYRENE 98 3300
CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA PHENANTHRENE 49 920

CENTRAL/WESTERN 12 B12-06 14 15.5 8 SVOA PYRENE 49 19000

CENTRAL/WESTERN 12 B12-07 14 15.5 8 SVOA BENZOIA_ANTHRACENE 60 650
CENTRAL/WESTERN 12 B12-07 14 15.5 8 SVOA BENZO_AIPYRENE 85 1100

CENTRAL/WESTERN 12 B12-07 9.5 11 8 SVOA BENZO_BIFLUORANTHENE 66 220
CENTRAL/WESTERN 12 B12-07 14 15.5 8 SVOA BENZO_B_FLUORANTHENE 60 1100
CENTRAL/WESTERN 12 B12-07 14 15.5 8 SVOA BENZOIK_FLUORANTHENE 60 340
CENTRAL/WESTERN 12 B12-07 14 15.5 8 SVOA CHRYSENE 60 570
CENTRAL/WESTERN 12 B12-07 9.5 11 8 SVOA FLUORANTHENE 53 410

CENTRAL/WESTERN 12 B12-07 14 15.5 8 SVOA FLUORANTHENE 48 1000m

CENTRAL/WESTERN 12 B12-07 9.5 11 8 SVOA PHENANTHRENE 53 260

CENTRAL/WESTERN 12 B12-07 14 15.5 8 SVOA PHENANTHRENE 48 370
CENTRAL/WESTERN 12 B12-07 9.5 I 1 8 SVOA 3YRENE 53 680
CENTRAL/WESTERN 12 B12-07 14 15.5 8 SVOA PYRENE 48 2100

CENTRAL/WESTERN 12 B12-07 14 15.5 8 TPH TRPH 34100 83200
CENTRAL/WESTERN 12 B12-07 9.5 11 8 TPH FRPH 37200 90800

CENTRAL/WESTERN 12 B12-08 14 15.5 8 SVOA BENZO_A)ANTHRACENE 61 150

/

CENTRA_ESTERN 12 BI2-08 14 15.5 8 SVOA BENZO_A_PYRENE 86 310

CENTRAL/WESTERN 12 B12-08 14 15.5 8 SVOA BENZO_B_FLUORANTHENE 61 260
CENTRAL/WESTERN 12 B12-08 14 15.5 8 SVOA BENZO(G,H,I_PERYLENE 98 300

( ( (
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME OFTBGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
CENTRAL/WESTERN 12 B12-08 14 15.5 8 SVOA CHRYSENE 61 160ill

CENTRAL/WESTERN 12 B12-08 14 15.5 8 SVOA FLUORANTHENE 49 280

CENTRAL/WESTERN 12 B12-08 14 15.5 8 SVOA INDENO_I,2,3-CD)PYRENE 98 220

CEN.TRAL/WESTERN. 12 B12-08 14 15.5 8 SVOA PYRENE 49 58{3
CENTRAL/WESTERN 12 B12-09 14 15.5 8 ,., SVOA BENZO_A)ANTHRACENE 64 37{3
CENTRAL/WESTERN 12 B12-09 14 15.5 8 SVOA BENZO_A)PYRENE 89 80{3

CENTRAL/WESTERN 12 B12-09 14 15.5 8 SVOA BENZO_B)FLUORANTHENE 64 77{3
CENTRAL/WESTERN 12 B12-09 14 15.5 8 SVOA BENZO_K)FLUORANTHENE 64 28{3
CENTRAL/WESTERN 12 _ 12-09 14 15.5 8 SVOA CHRYSENE 64 36{3

CENTRAL/WESTERN 12 B12-09 14 15.5 8 SVOA FLUORANTHENE 51 730

CENTRAL/WESTERN 12 B12-09 14 15.5 8 SVOA PHENANTHRENE 51 22{3

CENTRAL/WESTERN 12 B12-09 14 15.5 8 SVOA PYRENE 51 1300

CENTRA.L/WESTERN 1 DA-I 25 25.5 19 SVOA BENZO_A)PYRENE 2400 . . 580{3
CENTRAL/WESTERN 1 DA-1 25 25.5 19 SVOA BENZO(B_FLUORANTHENE 2400 400{3
CENTRAL/WESTERN 1 DA-I 25 25.5 19 SVOA INDENO_I,2,3-CD)PYRENE 2400 2700
CENTRAIJWESTERN l DA-I 25 25.5 19 SVOA PYRENE 2400 8300

/ /

CENTRAL/WESTERN 2 M019-E 33.5 35 31 SVOA BISI2-ETHYLHEXYL)PHTHALATE 60 750

CENTRAL/WESTERN 1 M025-E 32 33 27 SVOA BIS(2-ETHYLHEXYL)PHTHALATE 61 II00

CENTRAL/WESTEIT_I, 5 M05-01 14 15.5 I0 SVOA ACENAPHTHENE 100 30{3
CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA ANTHRACENE 100 280

CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA BENZO_A)ANTHRACENE 140 160{3

CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA BENZO_A)PYRENE 200 520{3
CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA BENZO_B)FLUORANTHENE 140 430{3

CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA BENZO_G_H,I)PERYLENE 230, 580C

CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA BENZO_K)FLUORANTHENE 140 88{3
CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA CHRYSENE 140 200(]

CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA DIBENZO_A,H)ANTHRACENE 230 32(]
CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA INDENO_1,2,3-CD)PYRENE 230 530(]
CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA NAPHTHALENE 100 22{3

CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA PHENANTHRENE 100 150(]

CENTRAL/WESTERN 5 M05-01 14 15.5 10 SVOA 'PYRENE 100 980(]

CENTRAL/WESTERN 5 M05-02 14.5 15.3 l I SVOA ACENAPHTHENE 110 13{3



TABLE B-4.3
DATA QUERY FOR CHEMICALSAT THE TOP OFTHE BAY SEDIMENT UNIT

ALAMEDA POINT
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!

TOP OF " BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
CENTRAL/WESTEI_N 5 M05-02 14.5 15.3 11 SVOA ACENAPHTHYLENE 110 110
CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA !_NTHRACENE 111 230

CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA BENZO(A)ANTHRACENE 15G 2100

CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA .,,BENZO_A)PYRENE 210 9100
CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA iBENZO_B)FLUORANTHENE 150 7700

CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA BENZO_G,H,I)PERYLENE 240 9100
CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA BENZO_K)FLUORANTHENE 15C 1700
CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA CHRYSENE 150 2800
CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA FLUORANTHENE 11(3 6100

CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA [NDENO_1,2,3-CD)PYRENE 240 9100
CENTRAL/WESTERN 5 M05-02 14.5 15_3 11 SVOA NAPHTHALENE 110 410
CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA PHENANTHRENE 11(3 1300
CENTRAL/WESTERN 5 M05-02 14.5 15.3 11 SVOA PYRENE 110(3 19000

CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA BENZO_A)ANTHRACENE 74! 810

CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA BENZO(A)PYRENE 10(3 2500
CENTRAL!WESTERN 5 M05-03 14 15.5 11 SVOA BENZO(B)FLUORANTHENE 74 2100

CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA BENZO(G,H_I)PERYLENE 12(3 4200

CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA BENZOIK)FLUORANTHENE 74 590

CENTRAL/WESTERN 5 M05-03 14 . . 15.5 11 SVOA BISI2-CHLOROETHYL)ETHER 59 400
CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA CHRYSENE 74 790

CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA FLUORANTHENE 59 1800

CENTRAL/WESTERN 5 M05-03 •14 .... 15.5 11 SVOA INDENO_I,2,3-CD)PYRENE 120 2700
CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA NAPHTHALENE 59 130
CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA PHENANTHRENE 59 430

CENTRAL/WESTERN 5 M05-03 14 15.5 11 SVOA PYRENE 59 7100

CENTRAL/WESTERN 5 M05-04 14 15.5 9 SVOA BENZO_A)PYKENE 87 210
CENTRAL/WESTERN 5 M05-04 14 15.5 9 SVOA FLUORANTHENE 5(3 240

CENTRAL/WESTERN 5 M05-04 14 15.5 9 SVOA PHENANTHRENE 50 100

CENTRAL/WESTERN 5 M05-04 14 15.5 9 SVOA PYRENE 59 120
CENTRAL/WESTERN 5 M05-04 14 15.5 9 SVOA PYRENE 50 750
CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA ACENAPHTHYLENE 52 110

CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA ANTHRACENE 52 290

( ( (
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION
REGION SITE NAME (F'r BGS) OFTBGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA BENZO(A)ANTHRACENE 65 1400
CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA BENZO(A)PYRENE . 90 2800
CENTRAL/WESTERN 5 _05.05 14 15.3 11 SVOA BENZO(B)FLUORANTHENE 65 2400

CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA BENZO(G,H,I)PERYLENE 100 4200
CENTRAL/WESTERN 5 M05-05 14 15.3 11 . SVOA BENZO_K)FLUORANTHENE 65 620
CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA CHRYSENE 65 1200

CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA DIBENZO_A,H)ANTHRACENE 100 380
CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA FLUORANTHENE 52 3300

CENTRAL/WESTERN 5 _05-05 14 15.3 11 SVOA INDENO(I,2,3-CD_PYRENE 100 " 2800
CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA NAPHTHALENE 52 110
CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA PHENANTHRENE 52 840

CENTRAL/WESTERN 5 M05-05 14 15.3 11 SVOA PYRENE 52 7400

CENTRAL/WESTERN 5 M05-12 9 10 8 SVOA BENZO_A)PYRENE 460 .. 60

CENTRAL/WESTERN 5 M05-12 9 10 8 SVOA BENZO(B)FLUORANTHENE 460 200

CENTRAL/WESTERN 5 M05-12 9 10 8 SVOA BENZO(G,H,I)PERYLENE 460 170
CENTRAL/WESTERN 5 M05-12 9 10 8 SVOA BENZO_K_FLUORANTHENE 460 110
CENTRAL/WESTERN 5 M05-12 9 10 8 SVOA FLUORANTHENE 460 200

CENTRAL/WESTERN 5 M05-12 9 10 8 SVOA INDENO_1,2,3-CD)PYRENE 460 170
CENTRAL/WESTERN 5 M05-12 9 10 8 SVOA PHENANTHRENE 460 50
CENTRAL/WESTERN 5 M05-12 9 10 8 SVOA PYRENE 460 250

CENTRAL/WESTERN 6 M06-01 8 9.5 6 SVOA BENZO(A)ANTHRACENE 120 130

/

CENTRAL/WESTERN 6 M06-01 8 9.5 6 SVOA BENZOIA)PYRENE 170 200
CENTRAL/WESTERN 6 M06-01 8 9.5 6 SVOA CHRYSENE 120 150

CENTRAL/WESTERN 6 M06-01 8 9.5 6 SVOA FLUORANTHENE 87 320

CENTRAL/WESTERN 6 M06-0i 8 9.5 6 SVOA PHENANTHRENE 87 150

CENTRAL/WESTERN 6 M06-01 8 9.5 6 SVOA PYRENE 87 440=ll

CENTRAL/WESTERN 6 M06-04 14 15.5 4 .. SVOA BENZO_A)ANTHRACENE 120 290

CENTRAL/WESTERN 6 M06-04 14 15.5 4 , SVOA BENZO_A)PYRENE 170 830

CENTRAL/WESTERN 6 M06-04 14 15.5 4 SVOA BENZO(B_FLUORANTHENE 120 800
CENTRAL/WESTERN 6 M06-04 14 15.5 4 SVOA BENZOIG_H,I)PERYLENE 200 890

CENTRAL/WESTERN 6 M06-04 14 15.5 4 SVOA BENZO(K_FLUORANTHENE 120 170
CENTRAL/WESTERN 6 M06-04 14 15.5 4 SVOA CHRYSENE 120 340
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION 81TE NAME 0rr BG$) (ITBGS) OFFILL GROUP CHEMICALNAME (UG/KG) (UG/KG) !
CENTRAL/WESTERN 6 M06-04 14 15.5 4 SVOA FLUORANTHENE 87 730

CENTRAL/WESTERN 6 M06-04 14 15.5 4 SVOA INDENO!1,2,3-CD)PYRENE 200 420
CENTRAL/WESTERN 6 M06-04 14 15.5 4 SVOA PHENANTHRENE 87 170
CENTRAL/WESTERN 6 M06-04 14 15.5 4 SVOA PYRENE 87 2200
CENTRAL/WESTERN 6 M06-06 10 11 5 _ SVOA ACENAPHTHENE 600 54
CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA ACENAPHTHYLENE 600 52

CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA ANTHRACENE 600 140

CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA BENZOIA)ANTHRACENE 600 900
CENTRAL/WESTERN 6 M06-06 13.5 14.5 5 SVOA BENZO_A)PYRENE 420 641

CENTRAL/WESTERN 6 M06-06 10 1! 5 SVOA BENZO_AIPYRENE 600 1400:

CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA BENZO(B)FLUORANTHENE 600 250C
CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA BENZOiG,H,I_PERYLENE 600 320
CENTRAL/WESTERN 6 M06-06 10 I1 5 SVOA CHRYSENE 600 980

CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA DIBENZOIA,H)ANTHRACENE 600 250
CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA FLUORANTHENE 600 2800

CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA FLUORENE 600 35

CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA INDENO_1,2,3-CDIPYRENE 600 ,, 1500
CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA NAPHTHALENE 600 91
CENTRAL/WESTERN 6 M06-06 10 11 5 SVOA PHENANTHRENE 600 560

CENTRAL/WESTERN 6 M06-06 13.5 14.5 5 SVOA PYRENE 420 180

CENTKAtYWESTERN 6 M06-06 10 11 5 SVOA PYRENE 600 7100
CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA ACENAPHTHENE 860 4600

CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA ANTHRACENE 860 1200

CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA BENZO(A)ANTHRACENE 1200 3000
CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA BENZO_B)FLUORANTHENE 1200 3800
CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA CHRYSENE 1200 3000
CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA FLUORANTHENE 860 7200

CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA FLUORENE 860 1200

CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA NAPHTHALENE 860 18000
CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA PHENANTHRENE 86G 15000

CENTRAL/WESTERN 8 M08-01 14 15.3 8 SVOA PYRENE 860 15000
CENTRAL/WESTERN 8 M08-02 14 15.5 7 SVOA 2-METHYLNAPHTHALENE 66 220

( ( (
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

CENTRAL/WESTERN • 8 Vi08-02 14 15,5 7 SVOA ACENAPHTHENE 53! 1000

CENTRAL/WESTERN 8 M08-02 14 15.5 7 SVOA ANTHRACENE 53 110

CENTRAL/WESTERN '8 M08-02 14 15,5 7 SVOA FLUORANTHENE ' 53 390
CENTRAL/WESTERN 8 M08-02 14 15.5 7 SVOA FLUORENE 53 180
CENTRAL/WESTERN 8 M08-02 14 15.5 7 SVOA NAPHTHALENE 53 3900

CENTRAL/WESTERN 8 M08-02 14 15.5 7 SVOA PHENANTILRENE 53 850
CENTRAL/WESTERN 8 M08-02 14 15.5 7 SVOA PYRENE 53 1200
CENTRAL/WESTERN 8 M08-03 14 15.5 7 SVOA FLUORANTHENE 920 3000
CENTR.AI.YWESTERN 8 M08-03 14 15.5 7 SVOA NAPHTHALENE 920 1800

CENTRAL/WESTERN 8 M08-03 14 15.5 7 SVOA PHENANTHRENE 920 1000

CENTRAL/WESTERN 8 M08-03 14 15.5 7 SVOA PYRENE 920 5300

CENTRALYWESTERN 8 M08-04 14 15.5 6 SVOA ACENAPHTHENE 1200 2000

CENTRAL/WESTERN 8 v108.-04 14 15.5 6 .. SVOA BENZO_A_ANTHRACENE 1700 6100
CENTRAL/WESTERN 8 M08-04 14 15.5 6 SVOA BENZ0(B)FLUORANTHENE 1700 10000
CENTRAL/WESTERN 8 M08-04 14 15.5 6 SVOA CHRYSENE 1700 4800

CENTRAUWESTERN 8 M08-04 14 i 5,5 6 SVOA FLUORANTHENI_ 1200 12000

CENTRAL/WESTERN 8 M08-04 14 15.5 6 SVOA NAPHTHALENE 1200 1800

CENTRAL/WESTERN 8 M08-04 14 15.5 6 SVOA PHENANTHRENE 1200 7700

CENTRAL/WESTERN 8 M08-04 14 15.5 6 SVOA PYRENE 1200 38000
CENTRAL/WESTERN 8 M08-05 14 15.5 7 SVOA ACENAPHTHENE 84 360

CENTRALYWESTERN 8 M08-05 14 15.5 7 SVOA FLUORANTI-IENE 84 640

CENTRAL/WESTERN 8 M08-05 14 15.5 7 SVOA NAPHTHALENE 84 440

CENTRAL/WESTERN 8 M08-05 14 15.5 7 SVOA PHENANTHRENE 84 660
CENT_ESTERN 8 M08-05 14 15.5 7 SVOA PYRENE 84 1200

CENTRAL/WESTERN 10 MI0-01 14 15 I l SVOA BENZO(A)PYRENE 88 230

CENTRAIJWESTERN l0 M10-01 14 15 I l SVOA BENZO(G_H,I)PERYLENE 100 200

CENTRAL/WESTERN 10 vii0-01 14 15 11 SVOA BENZOIK)FLUORANTHENE 63 150
CENTRAL/WESTERN 10 MI0-01 14 15 11 SVOA CHRYSENE 63 130
CENTRAL/WESTERN 10 MI0-01 14 15 11 SVOA FLUORANTHENE 50 180

CENTR.ALJWESTERN 10 MI0-01 14 15 11 SVOA PYRENE 50 360
CENTRAL/WESTERN 10 MI0-02 14 15.3 10 SVOA PYRENE 50 260

CENTRAL/WESTERN 10 M10-03 14 15.5 10 SVOA FLUORANTHENE 49 230



TABLE B-4.3
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ALAMEDA POINT
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i

TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (Fr BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
CENTRAL/WESTEILN 10 M10-03 14 15.5 10 SVOA 'YRENE 49 440

CENTRAL/WESTERN 12 MI2-01 14 15.5 8 SVOA BENZO(A)PYRENE 87 1S0

CENTRAL/WESTERN 12 MI2-01 14 15.5 8 SVOA BENZO(B)FLUORANTHENE 62 130
CENTRAL/WESTERN 12 M12-01 14 15.5 8 SVOA FLUORANTHENE 50 160

CENTRAL/WESTERN 12 MI2-01 14 15.5 8 SVOA _YRENE 50 250

CENTRAL/WESTERN 12 M12-01 14 15.5 8 SVOA _YRENE 50 360

CENTRAL/WESTERN 12 M12-02 9.5 11 7 SVOA BENZO(A)ANTHRACENE 76 1100

CENTRAL/WESTERN 12 M12-02 9.5 11 7 SVOA BENZO(A_PYRENE , 110 5100
CENTRAL/WESTERN 12 M12-02 14 15.5 7 SVOA BENZO(B)FLUORANTHENE 64 150

CENTRAL/WESTERN 12 M12-02 9.5 11 7 SVOA BENZO(B_FLUORANTHENE 76 2600
CENTRAL/WESTERN 12 M12-02 9.5 11 7 SVOA BENZO(G,H,I)PERYLENE 120 5700
CENTRAL/WESTERN 12 M12-02 9.5 11 7 SVOA BENZO(K)FLUORANTHENE 76 2700
CENTRAL/WESTERN 12 M12-02 9.5 11 7 SVOA CHRYSENE 76 1400
CENTRAL/WESTERN 12 M12-02 14 15.5 7 SVOA FLUORANTHENE 51 120

CENTRAL/WESTERN 12 M12-02 9.5 11 7 SVOA FLUORANTHENE 61 2200

CENTRAL!WESTERN 12 M12-02 9.5 11 7 SVOA INDENO!I,2,3-CD_PYRENE 120 3700
CENTRAL/WESTERN 12 M12-02 14 15.5 7 SVOA PYRENE 51 150
CENTRAL/WESTERN 12 M12-02 9.5 11 7 SVOA PYRENE 61 10000
CENTRAL/WESTERN 12 M12-02 9.5 11 7 TPH TRPH 42900 44500

CENTRAL/WESTERN 12 M12-03 14 15.5 7 SVOA BENZO(A)ANTHRACENE 62 180
CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA BENZO(A)ANTHRACENE 89 1100

CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA BENZO(A)ANTHRACENE 87 1300

CENTRAL/WESTERN 12 M12-03 14 15.5 7 SVOA BENZO(A)PYRENE 87 620

CENTRAL/WESTERN 12 M12-03 !1 12.5 7 SVOA . BENZO(A)PYRENE 12( 5900

CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA BENZO(A)PYRENE 120 7900
CENTRAL/WESTERN 12 M12-03 14 15.5 7 SVOA BENZO(B)FLUORANTHENE 62 770

CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA BENZO(B)FLUORANTHENE 89_ 4100

CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA BENZO(B)FLUORANTHENE 87[ 6400
CENTRAL/WESTERN 12 M12-03 14 15.5 7 SVOA BENZO(K)FLUORANTHENE 62 130
CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA BENZO(K)FLUORANTHENE 89 2100

CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA BENZO(K)FLUORANTHENE 87 240(3
CENTRAL/WESTERN 12 M12-03 14 15.5 7 SVOA CHRYSENE 62 17(3



DATA QUERY FOR CHEMICALSAT THE TOP OF THE BAY SEDIMENT UNIT
ALAMEDA POINT

(Page 17 of 39)

TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
CENTRAIJWESTERN 12 _12-03 11 12.5 7 SVOA CHRYSENE 89 120C
CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA CHRYSENE 87 170G
CENTRAL/WESTERN 12 M12-03 14 15.5 7 SVOA FLUORANTHENE 50 43C
CENTRAL/WESTERN 12 _12-03 11 12.5 7 SVOA FLUORANTHENE 71 300G

CENTRAL/WESTERN 12 _412-03 11 12.5 7 SVOA FLUORANTHENE 70 390C

CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA INDENOII,2_3-CD)PYR.ENE 140 370C
CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA NAPHTHALENE 7C 32C

CENTRAL/WESTERN 12 M12-03 14 15.5 7 SVOA PHENANTHRENE 50 17C
CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA PHENANTHRENE 71 46C
CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA PHENANTHRENE 70 61C

CENTRAL/WESTERN 12 M12-03 14 15,5 7 SVOA PYRENE 50 180(

CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA PYRENE 71 1500C

CENTRAL/WESTERN 12 M12-03 11 12.5 7 SVOA PYRENE 70 2200_

CENTRAL/WESTERN 12 M12-03 11 12.5 7 TPH TRPH 50200 6950C

CENTRAL/WESTERN 12 M12-03 11 12.5 7 TPH TRPH 49200 15600C
CENTRALYWESTERN 12 M12-04 12.5 14 7 SVOA ACENAPHTHYLENE 50 17€

CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA ANTHRACENE 50i 17C

CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA BENZOIA)ANTHRACENE 63 46C

CENTRAL/WESTERN 12 M12-04 9.5 11 7 , SVOA BENZO_A)ANTHRACENE 84 120C
CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA B,ENZO_A)PYRENE , , 88 110_
CENTRAL/WESTERN 12 M12-04 9.5 1! 7 SVOA BENZO(A)PYRENE !20 540C

CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA BENZOIB)FLUORANTHENE 63 120C

CENTRAL/WESTERN 12 M12-04 9.5 11 7 SVOA BENZO_B)FLUORANTHENE 84 460C
CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA BENZO_K)FLUORANTHENE 63 40{]

CEN'IRAL/WESTERN 12 M12-04 9,5 11 7 SVOA BENZO(K)FLUORANTHENE 84 170C
CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA CI-IRYSENE 631 59G
CENTRAL/WESTERN 12 M12-04 9.5 11 7 SVOA CHRYSENE 84 170{_
CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA FLUORANTHENE 50 140_

CENTRAL/WESTERN 12 M12-04 9.5 11 7 SVOA FLUORANTHENE 67 330(3
CENTRAL/WESTERN 12 Mi2-04 9.5 11 7 SVOA NAPHTHALENE 67 441

CENTRAL/WESTERN 12 M12-04 9.5 11 7 SVOA PBENANTHRENE 67 66C

CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA PHENANTHRENE 50 94C



TABLE B-4.3
DATA QUERY FOR CHEMICALS AT THE TOP OFTHE BAY SEDIMENT UNIT

ALAMEDA POINT

(Page 18 of 39)

TOP OF BoTToM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
CENTRAL/WESTERN 12 M12-04 12.5 14 7 SVOA PYRENE 50 3200
CENTRAL/WESTERN 12 M12-04 9.5 11 7 SVOA PYRENE 67 18000

CENTRAL/WESTERN 14 M14-02 8 9.5 7 TPH TRPH 40000 45100
MARSH SURFACE 7 B07A-05 12.5 14 3 SVOA 4.METHYLPHENOL 1401 230

MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA ACENAPHTHYLENE 75 260
MARSH SURFACE 7 B07A-05 6.5 8 3 SVOA ANTHRACENE 75 380

MARSH SURFACE 7 B07A-05 2 3.5 3 SVOA BENZO_A)ANTHRACENE 57 110
MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA BENZO(A)ANTHRACENE 94 5700
MARSH SURFACE 7 BO7A-05 2 3.5 3 SVOA BENZO_A_PYRENE 80i 170

MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA BENZO_A_PYRENE 130 11000

MARSHSURFACE 7 B07A-05 2 3.5 3 SVOA BENZO_B_FLUORANTHENE 57 240
MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA BENZOIB_FLUORANTHENE 94 8400

MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA BENZO_G,H,I_PERYLENE 1501 11000
MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA BENZO_K)FLUORANTHENE 941 5800
MARSHSURFACE • 7 B07A-05 2 3.5 3 SVOA CHRYSENE 57 200
MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA CHRYSENE 94 8100

MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA FLUORANTHENE 75 11000

MARSHSURFACE 7 B07A.05 6.5 8 3 SVOA INDENO(1,2,3-CD_PYRENE 150 8600
MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA NAPHTHALENE 75 460

MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA PHENANTHRENE 75 920

MARSHSURFACE 7 B07A-05 2 3.5 3 SVOA PYRENE 46 290
i

MARSHSURFACE 7 B07A-05 6.5 8 3 SVOA PYRENE 75 15000
MARSHSURFACE 7 B07A-05 2 3.5 3 TPH TRPH 3270C 182000

MARSHSURFACE 7 B07A-05 12.5 14 3 TPH TRPH 56100 1490000
MARSHSURFACE 7 B07A-06 2 3.5 4 SVOA 2-METHYLNAPHTHALENE 57 1700

MARSHSURFACE 7 B07A-06 2 3.5 4 SVOA BENZO_A_ANTHRACENE 571 160

MARSHSURFACE 7 B07A-06 2 3.5 4 SVOA BENZO_A)PYRENE 80 240

MARSHSURFACE 7 B07A-06 2 3.5 4.. SVOA BENZOIB_FLUORANTHENE 57 360

MARSHSURFACE 7 B07A.06 2 3.5 4 SVOA BENZOIG,H,IIPERYLENE 92 400
MARSH SURFACE 7 B07A-06 2 3.5 4 SVOA CHRYSENE 57 240

MARSHSURFACE 7 B07A-06 2 3.5 4 SVOA FLUORANTHENE 46' 250
• i

MARSH SURFACE 7 B07A-06 2 3.5 4 SVOA INDENO(I,2,3-CD_PYRENE 92 370
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TOP OF BOTTOM OF 'l,, !SAMPLE SAMPLE , REPORTING

POINT INTERVAL INTERVAL DEPTH ,ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME OFTBGS) OFTBGS) OF FILL j, GROUP CHEMICAL NAME (UG/KG) (UG/KG)
MARSH SURFACE 7 B07A-06 2 3.5 4 SVOA NAPHTHALENE 46 360C

i'_ i i i i i i i

MARSH SURFACE 7 B07A-06 2 3.5 4 SVOA PYRENE 46 30C
MARSH SURFACE 7 B07A-06 9.5 I l 4 .... TPH TRPH 59500 18100C

MARSH SURFACE 7 B07A-06 2 3.5 4 .TPH TRPH 32700 329000

MARSH SURFACE 7 B07A-07 5 6.5 5 SVOA 2-METHYLNAPHTHALENE 77 530

MARSHSURFACE 7 B07A-07 5 6.5 5 SVOA BENZO(A)ANTHRACENE 77 320

MARSHSURFACE 7 B07A-07 5 6.5 5 . SVOA BENZO(A)PYRENE 110 380
MARSH SURFACE 7 B07A-07 5 6.5 5 SVOA BENZO(B)FLUORANTHENE 77 740
MARSHSURFACE 7 B07A-07 5 6.5 5 ..SVOA _BENZO_G,H_I)PERYLENE 120! 890
MARSHSURFACE 7 B07A-07 5 6.5 5 . SVOA BENZO_K)FLUORANTHENE 771 420
MARSHSURFACE 7 B07A.07 5 615 5 SVOA CHRYSENE 77 600
MARSHSURFACE 7 _B07A-07 5 6.5 5 ,SVOA FLUORANTHENE 62 510

MARSHSURFACE 7 B07A-07 5 6,5 5 SVOA INDENO_I,2,3-CD)PYRENE 120 660
MARSHSURFACE 7 B07A-07 5 6.5 5 SVOA NAPHTHALENE 62 480
MARSH SURFACE 7 B07A-07 5 6.5 5 _VOA PHENANTHRENE 62 120

MARSH SURFACE 7 B07A-07 5 6.5 5 SVOA PYRENE 62 880

MARSH SURFACE 7 B07A-07 5 6.5 5 TPH TRPH 43900 133000

MARSH SURFACE 7 B07A-08 5.5 6 5 TPH GASOLINERANGEORGANICS 4700000
,i i l ii ii i i

MARSH SURFACE 7 B07A-08 5.5 6 5 , TPH MOTOROILRANGEORGANICS 56000
MARSH SURFACE 7 B07A-09 10 10.5 4 , ,TPH GASOLINERANGEORGANICS 1800

i |

MARSH SURFACE 7 B07A-09 5 5.5 4 ,TPH GASOLINERANGEORGANICS 5100000
MARSHSURFACE 7 B07A-09 10 10.5 4 :TPH MOTOROIL RANGE ORGANICS 15000

MARSHSURFACE 7 B07A-09 5 5.5 4 _ _, TPH MOTOROIL RANGEORGANICS 48000
MARSHSURFACE 3 M03-04 10 l I 6 ,TPH MOI"OR'OIL RANGEORGANICS 29000 380000i,

MARSHSUR.FACE 4 M04-07 5 5.5 5 SVOA ACENAPHTHYLENE 490 35
MARSHSURFACE 4 M04-07 5 5.5 5 , SVOA kNTHRACENE 490 91

MARSH SURFACE 4 M04-07 5 5.5 5 SVOA BENZO_AIANTHRACENE •490 390

MARSH SURFACE 4 M04-07 5 5.5 5 SVOA BENZO_A)PYRENE 490 460

MARSH SURFACE 4 M04-07 5 5.5 5 SVOA BENZO(B)FLUORANTHENE 490 35(3
MARSHSURFACE 4 M04-07 5 5.5 5 ,,,SVOA BENZO_G,H,I)PERYLENE 490 570

MARSH SURFACE 4 M04-07 5 5.5 5 ,SVOA BENZO_K)FLUORANTHENE 490 39(3
MARSH SURFACE 4 M04-07 5 5.5 5 $VOA CHRYSENE 490 470]
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
MARSHSURFACE 4 M04-07 5 5.5 5 SVOA FLUORANTHENE 490 700

MARSHSURFACE 4 M04-07 5 5.5 5 SVOA INDENO_I,2,3-CD)PYRENE 490 400
MARSHSURFACE 4 M04-07 5 5.5 5 TPH MOTOROILRANGE ORGANICS 15000 880000

MARSHSURFACE 4 M04-07 5 5.5 5 SVOA _/-NITROSODIPHENYLAMINE(1) 490 77
MARSHSURFACE 4 M04-07 5 5.5 5 SVOA NAPHTHALENE 490 48
MARSHSURFACE 4 M04-07 5 5.5 5 SVOA PHENANTHRENE 490 500

MARSHSURFACE 4 M04-07 5 5.5 5 SVOA PYRENE 490 820

MARSHSURFACE 7 M07A-01 11.5 13 4 TPH TRPH , 54900 833000
MARSHSURFACE 7 M07A-02 6.5 8 3 SVOA _dqTHRACENE 77 630

MARSH SURFACE 7 M07A-02 6.5 8 3 SVOA BENZOIA)ANTHRACENE 96 8000
MARSHSURFACE 7 M07A-02 6.5 8 3 SVOA BENZO(A)PYRENE 130 22000

MARSH SURFACE 7 M07A-02 6.5 8 3 SVOA BENZO(B)FLUORANTHENE 96 11000
MARSH SURFACE 7 M07A-02 6.5 8 3 SVOA BENZO_G,H,I)PERYLENE 150 10000

MARSHSURFACE 7 M07A-02 6.5 8 3 SVOA BENZO_,_)FLUORANTHENE 96 9400
MARSH SURFACE 7 M07A-02 2 3.5 3 SVOA CHRYSENE 69 260

MARSH SURFACE 7 M07A-02 6.5 8 3 SVOA CHRYSENE 96 3900

MARSH SURFACE 7 M07A-02 6.5 8 3 SVOA FLUORANTHENE 77 2900(

MARSH SURFACE 7 M07A-02 6.5 8 3 SVOA INDENO_1,2,3-CD)PYRENE 150 8100
MARSH SURFACE 7 M07A-02 6.5 8 3 SVOA PHENANTHRENE 77 180G
MARSH SURFACE 7 M07A-02 2 3.5 3 SVOA PYRENE 55 1100

MARSH SURFACE 7 M07A-02 6.5 8 3 SVOA PYRENE 77 25000

MARSH SURFACE 7 M07A-02 2 3.5 3 TPH ,'RPH 39500 14500C

MARSH SURFACE 7 M07A-03 4 5 5 SVOA BENZOIA)ANTHRACENE 88 340C

MARSH SURFACE 7 M07A-03 4 5 5 SVOA BENZO(A)PYRENE 120 310C

MARSH SURFACE 7 M07A-03 4 5 5 SVOA BENZO(B)FLUORANTHENE 88 470(

MARSHSURFACE 7 M07A-03 4 5 5 SVOA BENZO_G,H,_PERYLENE 140 560_
MARSH SURFACE 7 M07A-03 4 5 5 SVOA BENZO_K)FLUORANTHENE 88 140C
MARSH SURFACE 7 M07A-03 4 5 5 SVOA CHRYSENE 88 270C
MARSH SURFACE 7 M07A-03 4 5 5 SVOA _LUORANTHENE 70 590C

MARSH SURFACE 7 M07A-03 4 5 5 SVOA [NDENO(I,2,3-CD)PYRENE 140 450G
MARSH SURFACE 7 M07A-03 4 5 5 SVOA PYRENE 70 1100_

MARSHSURFACE 7 M07A-03 4 5 5 TPH ]'RPH 49900 87200C
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (]fir BGS! 0rlFBGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
MARSH SURFACE 7 VI07A-04 5 6.5 3 SVOA FLUORANTHENE 48 85
MARSH SURFACE 7 M07A-04 5 6.5 3 SVOA PYRENE 48 260

MARSH SURFACE 7 M07A-05 2.5 3 3 TPH GASOLINERANGEORG_ICS 4500

MARSH SURFACE 7 M07A-05 3 3.5 3 TPH GASOLINERANGEORGANICS 7700

MARSH SURFACE 7 M07A-05 3 3.5 3 TPH MOTOROILRANGEORGANICS 31000, .., ,,,. ,

MARSH SURFACE 7 M07A-05 2.5 3 3 TPH MOTOROILRANGEORGANICS 62000

MARSH SURFACE 7 _07A-06 2.5 4 3 TPH MOTOROILRANGEORGANICS 30000 84000
MARSHSURFACE 7 M07A-08 2.5 3.5 2 TPH MOTOROILRANGEORGANICS 43000 67000

MARSH SURFACE 7 M07A-08 4.5 5.5 2 TPH MOTOROILRANGEORGANICS 41000 7200G
MARSH SURFACE 7 M07A-09 2.5 3.5 3 TPH MOTOROILRANGEORGANICS 26000 37000

MARSHSURFACE 7 M07A-09 5 6 3 TPH MOTOROILRANGEORGANICS 43000 72000
, .-

MARSH SURFACE 3 MW97-1 7 7.5 7 TPH TRPH 2500 129000

MARSHSURFACE 3 MW97-3 10.5 11 6 SVOA BENZO(G,H,I)PERYLENE 1500 1600
MARSH SURFACE 3 MW97-3 i0.5 11 6 SVOA PYRENE 1500 310U

MARSH SURFACE 3 MW97-3 7 7.5 6 TPH TRPH 2000 5200
MARSH SURFACE 3 MW97-3 10.5 11 6 TPH TRPH 2000 31600

SOUTHEAST 13 B-IMF-OI 8 8.5 8 TPH TRPH 436000 19700000

SOUTHEAST 4 B04-24 5 5.5 5 SVOA BENZO(A)ANTHRACENE 390 69

SOUTHEAST 4 B04-24 5 5.5 5 SVOA BENZO(B)FLUORANTHENE 390 96
SOUTHEAST 4 B04-24 5 5.5 5 SVOA CHRYSENE 390 100

SOUTHEAST 4 B04-24 5 5.5 5 SVOA FLUORANTHENE 390 250
SOUTHEAST 4 B04-24 5 5.5 5 SVOA PHENANTHRENE 390 120

H, ,,.,

SOUTHEAST 4 B04-24 5 5.5 5 SVOA PYRENE 390 310

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA BENZO(A)ANTHRACENE 81 31G

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA BENZOIA)ANTHRACENE 70 350

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA BENZO(A)PYRENE 98 840
SOUTHEAST 21 B07B-02 11 12.5 7 SVOA BENZO(A)PYRENE 110 870

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA BENZO(B)FLUORANTHENE 81 60G
SOUTHEAST 21 B07B-02 11 12.5 7 SVOA BENZO(B)FLUORANTHENE 70 630
SOUTHEAST 21 B07B-02 11 12.5 7 SVOA BENZO(G,H,I)PERYLENE 110 68fl

SOUTHEAST 21 B07B-02 11 12.5 7 i_[ _VOA BENZO(G,H,I)PERYLENE 130 820
SOUTHEAST 21 B07B-02 11 12.5 7 ,iii[iii_,[VOA BENZO(K)FLUORANTHENE 70 470

!i
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TOP ()P BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME 0rr BGS) _FTBGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
SOUTHEAST 21 B07B-02 11 12.5 7 SVOA BENZOIK)FLUORANTHENE 81 540
SOUTHEAST 21 B07B-02 11 12.5 7 SVOA ICHRYSENE 70 390

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA _HRYSENE 81 410
SOUTHEAST 21 B07B-02 11 12.5 7 SVOA FLUORANTHENE 64 660

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA FLUORANTHENE 56 760

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA [NDENO_I,2,3-CD)PYRENE 11C 480

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA [NDENO_I,2,3-CD)PYRENE 130 560
SOUTHEAST 21 B07B-02 11 12.5 7 SVOA PHENANTHRENE 64 190
SOUTHEAST 21 B07B-02 | 1 12.5 7 SVOA PHENANTHRENE 56 230

SOUTHEAST 21 B07B-02 14 14.5 7 SVOA PYRENE 48 110
SOUTHEAST 21 B07B-02 11 12.5 7 SVOA PYRENE 56 1900

SOUTHEAST 21 B07B-02 11 12.5 7 SVOA PYRENE 64 2000
SOUTHEAST 21 B07B-02 11 12.5 7 TPH TRPH 45900 60700
SOUTHEAST 21 B07B-03 11 12.5 5 SVOA ANTHRACENE 47 130

SOUTHEAST 21 B07B-03 11 12.5 5 SVOA BENZO(A)ANTHRACENE 58 740
SOUTHEAST 21 B07B-03 11 12.5 5 SVOA BENZO(A)PYRENE 82 1300

SOUTHEAST 21 B07B-03 11 12.5 5 SVOA BENZO(B)FLUORANTHENE 58 980

SOUTHEAST 21 B07B-03 11 12.5 5 SVOA BENZO(G,H,I)PERYLENE 94 970
SOUTHEAST 21 B07B-03 I1 12.5 5 SVOA BENZO(K)FLUORANTHENE 58 600
SOUTHEAST 21 B07B-03 11 12.5 5 SVOA CHRYSENE 58 75(]
SOUTHEAST 21 B07B-03 11 12.5 5 SVOA FLUORANTHENE 47 1400

SOUTHEAST 21 B07B-03 11 12.5 5 SVOA INDENO(I_2,3-CD)PYRENE 94 710
SOUTHEAST 21 B07B-03 11 12.5 5 SVOA NAPHTHALENE 47 88

SOUTHEAST 21 B07B-03 11 12.5 5 SVOA PHENANTHRENE 47 500
SOUTHEAST 21 B07B-03 11 12.5 5 SVOA PYRENE 47 3300

SOUTHEAST 21 B07B-04 5.5 6 5 SVOA BENZOIA)ANTHRACENE 350 40
SOUTHEAST 21 B07B-04 5.5 6 5 SVOA BENZOIB)FLUORANTHENE 350 34
SOUTHEAST 21 B07B-04 5.5 6 S SVOA CHRYSENE 350 72

SOUTHEAST 21 B07B-04 5.5 6 ' ' 5 SVOA FLUORANTHE_4E 350 64
SOUTHEAST 21 B07B-04 5.5 6 5 TPH MOTOROILRANGEORGANICS 21000 26000

SOUTHEAST 21 B07B-04 5.5 6 5 SVOA PYRENE 350 73

SOUTHEAST 21 B07B-05 5 6 5 SVOA BENZO(A)PYRENE 380 21
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ALAMEDA POINT
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT IIGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

SOUTHEAST 21 B07B.05 5 6 5 SVOA BENZO(B_FLUORANTHENE 380 20
SOUTHEAST 21 B07B'05 5 6 5 SVOA CHRYSENE 380 22
SOUTHEAST 21 B07B-05 5 6 5 TPH GASOLINERANGEORGANICS 580 16000
SOUTHEAST 21 B07B-05 5 6 5 SVOA PYRENE 380 27

,,, , ,

SOUTHEAST 11 BI 1-05 14 15 7 TPH TRPH 32700 36800

SOUTHEAST 11 BI 1-06 14 15.3 7 SVOA BENZO(A_ANTHRA,CENE 59 270

. SOUTI_AST 11 B! 1-06 14 15,3 7 ,. SVOA BENZO(A_PYRENE 83 470

SOUTHEAST 11 BI 1-06 14 15.3 7 SVOA BENZO(B)FLUORANTHENE 59 270
SOUTHEAST 1! B! 1-06 14 15.3 7 SVOA BENZO_G,H_I_PERYLENE 95 350

SOUTHEAST 11 B11-06 14 15.3 7 SVOA BENZO_K_FLUORANTHENE 59 310

SOUTHEAST 11 BI 1-06 8 9.5 7 SVOA BIS(2-ETHYLHEXYL_PHTHALATE 67 770
SOUTHEAST 1i BI 1-06 14 15.3 7 SVOA CHRYSENE 59 280

SOUTHEAST 11 B11-06 14 15.3 7 SVOA FLUORANTHENE 47 570

SOUTHEAST 11 BI 1-06 14 15.3 7 SVOA INDENO_I,2,3-CD_PYRENE .. 95 250
SOUTHEAST 11 BI 1-06 8 9.5 7 SVOA PYRENE 54 180
SOUTHEAST 11 BI 1-06 14 15.3 7 SVOA.... PYRENE 47 1400

SOUTI_, AST 13 B13-28 5.5 6 4 TPH GASOLINERANGE ORGANICS 300000 9310000i J

SOUTHEAST 13 B13-28 5.5 6 4 TPH MOTOROILRANGEORGANICS 120000 1550000

SOUTHEAST 13 B13-29 5 5,5 4 TPH GASOLINERANGEORGANICS 310000 2750000
SOUTHEAST 13 B13-29 5 5.5 4 TPH MOTOROIL RANGE ORGANICS 130000 2170000

SOUTHEAST 13 B13-39 14 14.5 8 SVOA ACENAPHTHYLENE 110

SOUTHEAST 13 B13-39 I1.5 12 8 "" SVOA IANTHRACENE 34.
SOUTHEAST 13 B13-39 14 14.5 8 SVOA ANTHRACENE 89

SOUTHEAST 13 B13-39 14 14.5 8 SVOA BENZO(A}ANTHRACENE . 680

SOUTHEAST 13 B13-39 11.5 12 8 SVOA BENZO(A)PYRENE 340
SOUTHEAST 13 B13-39 14 14.5 8 SVOA BENZO(A)PYRENE 1700

SOUTHEAST 13 B13-39 11.5 12 8 SVOA BENZO_B)FLUORANTHENE 420,

SOUTHEAST 13 'B13-39 11.$ 12 8 SVOA BENZO(G,H,I_PERYLENE 400
SOUTHEAST 13 B13-39 14 14.5 8 SVOA BENZO_G,H,I_PERYLENE 1600[
SOUTHEAST 13 B13-39 14 14.5 8 SVOA BENZO_K_FLUORANTHENE 2100_
SOUTHEAST 13 B13-39 11.5 12 8 SVOA CHRYSENE 140i
SOUTHEAST 13 B13-39 14 14.5 8 SVOA CHRYSENE 80(3
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TOP OF BOTrOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION
REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

SOUTHEAST 13 B13-39 8 8.5 8 SVOA DI-N-BUTYLPHTHALATE 32
SOUTHEAST 13 B13-39 14 14.5 8 SVOA DI-N-BUTYLPHTHALATE 34

SOUTHEAST 13 813-39 11.5 12 8 SVOA DIBENZO_A,I_ANTHRACENE 52

SOUTHEAST 13 813-39 14 14.5 8 SVOA DIBENZO_A,H)ANTHRACENE 150
SOUTHEAST 13 B13-39 11.5 12 8 SVOA FLUORANTHENE 270
SOUTHEAST 13 813-39 14 14.5 8 SVOA FLUORANTHENE 1500

SOUTHEAST 13 813-39 11.5 12 8 SVOA INDENO_I,2,3-CD)PYRENE 280
SOUTHEAST 13 813-39 14 14.5 8 SVOA INDENO_1_2,3-CD)PYRENE 1200
SOUTHEAST 13 813-39 14 14.5 8 TPH MOTOROIL RANGEORGANICS 36000
SOUTHEAST 13 813-39 11.5 12 8 TPH MOTOROILRANGEORGANICS 64000

SOUTHEAST 13 B13-39 14 14.5 8 SVOA NAPHTHALENE 45
SOUTHEAST 13 813-39 11.5 12 8" SVOA PHENANTHRENE 87

SOUTHEAST 13 !B13-39 14 14.5 8 SVOA PHENANTHRENE 210

SOUTHEAST 13 B13-39 8 8.5 8 SVOA PYRENE 20

SOUTHEAST 13 B13-39 11.5 12 8 SVOA PYRENE 490
SOUTHEAST 13 B13o39 14 14.5 8 SVOA PYRENE 3000

SOUTHEAST 13 B13-39 8 8.5 8 TPH iTRPH 4000

SOUTHEAST 13 B13-39 11.5 12 8 TPH TRPH 58000

SOUTHEAST 13 B13-39 14 14.5 8 TPH TRPH 690001
SOUTHEAST 13 B13-40 13 13.5 8 SVOA ACENAPHTHYLENE 25

SOUTHEAST 13 B13-40 13 13.5 8 SVOA ANTHRACENE 82

SOUTHEAST 13 B13-40 13 13.5 8 SVOA BENZO(AIANTHRACENE 180

SOUTHEAST 13 B!3-40 13 13.5 8 SVOA BENZO_A)PYRENE 360

SOUTHEAST 13 B13-40 13 13.5 8 SVOA BENZO_G,H,I_PERYLENE , 240
SOUTHEAST 13 B13-40 13 13.5 8 SVOA BENZO_K)FLUORANTHENE 500
SOUTHEAST 13 B13-40 13 13.5 8 SVOA CHRYSENE 230

SOUTHEAST 13 B13-40 13 13.5 8 SVOA DIBENZOIA,H)ANTHRACENE 74
SOUTHEAST 13 B13-40 13 13.5 8 SVOA FLUORANTHENE 460

SOUTHEAST 13 B13-40 13 13.5 8 SVOA INDENOI1,2,3-CDIPYRENE 190
SOUTHEAST 13 B13-40 13 13.5 8 TPH MOTOROILRANGE ORGANICS 65000
SOUTHEAST 13 B13-40 13 13.5 8 SVOA PHENANTHRENE 160

SOUTHEAST 13 B13-40 13 13.5 8 SVOA PYRENE 800
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n III I INto I II IN

TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION
REGION SITE NAME (I?TBGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

I I

SOUTHEAST 13 B13-40 9,5 10 8 TPH TRPH . 3000

SOUTHEAST 13 B13-40 13 13.5 8 TPH TRPH 200000

SOUTHEAST 13 B13-41 7 7.5 6 SVOA 2,4-DIMETHYLPHENOL 12000
I I

SOUTHEAST 13 313-41 8.5 9 6 SVOA 2-METHYLNAPHTHALENE 43
SOUTHEAST 13 313-41 6.5 7 6 SVOA 2-METHYLNAPHTHALENE 780
SOUTHEAST 13 B13-41 8 8.5 6 SVOA 2-METHYLNAPHTHALENE 13000
SOUTHEAST 13 B13-41 9 9.5 6 SVOA 2-METHYI.NAPHTHALENE 29000i.

SOUTHi_AST 13 B13-41 7 7.5 6 SVOA 2-METHYLNAPHTHALENE 160000
SOUTHEAST 13 B13-41 8.5 9 6 SVOA ACENAPHTHENE 37
SOUTHEAST 13 B13-41 8.5 9 6 SVOA ANTHRACENE 40

SOUTHEAST 13 B13-41 8 8.5 6 SVOA ANTHRACENE 550

SOUTHEAST 13 B13-41 9 9.5 6 SVOA ANTHRACENE . 2600
SOUTHEAST 13 B13-41 7 7,5 6 SVOA ANTHRACENE 4800

SOUTHEAST 13 B13-41 8.5 9 6 SVOA BENZO(A_ANTHRACENE 82

SOUTHEAST 13 B13-41 8.5 9 6 SVOA BENZO_AlPYRENE 84

SOUTHEAST 13 B13-41 8,5 9 6 SVOA BENZO(B)FLUORANTHENE 100
SOUTHEAST 13 B13-41 8 8.5 6 SVOA BENZO(B)FLUORANTHENE 680
SOUTHEAST 13 BI3-41 7 7.5 6 SVOA BENZO(B)FLUORANTHENE ,.. 5100
SOUTHEAST 13 B13-41 8.5 9 6 SVOA BENZO(G_H,I]PERYLENE 85
SOUTHEAST 13 B13-41 7 7.5 6 SVOA CARBAZOLE 5900
SOUTHEAST 13 B13-41 6.5 7 6 SVOA CHRYSENE 84

SOUTHEAST 13 B13-41 8.5 9 6 SVOA CHRYSENE 96

SOUTHEAST 13 B13-41 9 9.5 6 SVOA CHRYSENE 20000
SOUTHEAST 13 B13-41 7 7.5 6 SVOA CHRYSENE 36000

SOUTHEAST 13 B13-41 8.5 9 6 SVOA DIBENZOFURAN 23
SOUTHEAST 13 B13-41 9 9.5 6 SVOA DIBENZOFURAN 1600
SOUTHEAST 13 B13-41 7 7.5 6 SVOA DIBENZOFURAN 6900

SOUTHEAST 13 B13-41 6.5 7 6 TPH DIESELRANGEORGANICS 480000

SOUTHEAST 13 B13-41 8 8,5 6 TPH DIESELRANGEORGANICS 2200000

SOUTHEAST 13 B13-41 9 9.5 6 TPH DIESELRANGEORGANICS 12000000
SOUTHEAST 13 B13-41 7 7,5 6 TPH DIESELRANGEORGANICS 35000000

SOUTHEAST 13 B13-41 8.5 9 6 SVOA FLUORANTHENE 400
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

SOUTHEAST 13 B13-41 8 8.5 6 SVOA FLUORANTHENE 780
SOUTHEAST 13 B13-41 9 9.5 6 SVOA FLUORANTHENE 2400
SOUTHEAST 13 B13-41 7 7.5 6 SVOA FLUORANTHENE 3900

SOUTHEAST 13 B13-41 8.5 9 6 SVOA FLUORENE 42
i

SOUTHEAST 13 B13-41 8 8.5 6 SVOA FLUORENE 4600
SOUTHEAST 13 ' B13-41 9 9.5 6 SVOA FLUORENE 15000
SOUTHEAST 13 B13-41 7 7.5 6 SVOA FLUORENE 46000

SOUTHEAST 13 B13-41 8.5 9 6 SVOA INDENO_1,2,3-CDIPYRENE 62
SOUTHEAST 13 B13-41 8.5 9 6 TPH MOTOROILRANGEORGANICS 250000

SOUTHEAST 13 B13-41 8 8.5 6 TPH MOTOROILRANGEORGANICS 1200000

SOUTHEAST 13 B13-41 9 9.5 6 TPH MOTOROILRANGEORGANICS 7800000
SOUTHEAST 13 813-41 7 7.5 6 TPH MOTOROIL RANGEORGANICS 23000000

SOUTHEAST 13 B13-41 6.5 7 6 SVOA NAPHTHALENE 61

SOUTHEAST 13 B13-41 8.5 9 6 SVOA NAPHTHALENE 100
SOUTHEAST 13 B13-41 8 8.5 6 SVOA NAPHTHALENE 2400

SOUTHEAST 13 B13-41 9 9.5 6 SVOA NAPHTHALENE 3600

SOUTHEAST i 3 IB13-41 7 7.5 6 SVOA NAPHTHALENE 30000

SOUTHEAST 13 B13-41 8.5 9 6 SVOA PHENANTHRENE 110

SOUTHEAST 13 B13-41 6.5 7 6 SVOA PHENANTI-LRENE 170
SOUTHEAST 13 !B13-41 8 8.5 6 SVOA PHENANTHRENE 1300

SOUTHEAST 13 813-41 9 9.5 6 SVOA PHENANTHRENE 70000
SOUTHEAST 13 813-41 7 7.5 6 SVOA PHENANTHRENE 140000
SOUTHEAST 13 B13..41 6.5 7 6 SVOA PYRENE 55
SOUTHEAST 13 B13-41 8.5 9 6 SVOA PYRENE 480

SOUTHEAST 13 B13-41 8 8.5 6 SVOA PYRENE 2200

SOUTHEAST 13 B13-41 9 9.5 6 SVOA PYRENE 10000
SOUTHEAST 13 B13-41 7 7.5 6 SVOA PYRENE 16000

SOUTHEAST 13 B13-41 11 11.5 6 TPH TRPH 2000

SOUTHEAST 13 B13-41 8.5 9 6 TPH TRPH 410000

SOUTHEAST 13 B13-41 6.5 7 6 TPH TRPH 590000

SOUTHEAST 13 B13-41 8 8.5 6 TPH TRPH 24000000
SOUTHEAST 13 B13-41 9 9.5 6 TPH TRPH 38000000

( ( (
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Toe OF BOTI'OMOF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

rBcsj o FLLGo,.,PSOUTHEAST 13 B13-41 7 7.5 6 TPH TP-,PH

SOUTHEAST 13 B13-42 12.5 13 11 SVOA 2-METHYLNAPHTHALENE 690C
SOUTHEAST 13 B13-42 12.5 13 11 SVOA CHRYSENE 100C
SOUTHEAST 13 B13-42 12.5 13 11 TPH DIESELRANGEORGANICS 1000000
SOUTHEAST 13 B13-42 12.5 13 11 SVOA FLUORENE 890

SOUTHEAST 13 B13-42 12.5 13 11 TPH MOTOROILRANGEORG_,NICS 220000

SOUTHEAST 13 B13-42 12.5 13 11 SVOA N-NITROSODIPHENYLAMINE(1) 450(}
SOUTHEAST 13 B13-42 12.5 13 11 SVOA NAPHTHALENE 4400

SOUTHEAST 13 B13-42 12.5 13 11 SVOA PHENANTHRENE 2800.
SOUTHEAST 13 B13-42 I2.5 13 11 SVOA PYRENE 1300

SOUTHEAST 13 B13-42 12.5 13 11 TPH TRPH 9300000
SOUTHEAST 13 B13-43 12 12.5 9 SVOA ANTHRACENE 32

SOUTHEAST 13 B13-43 10 10.5 9 SVOA ANTHRACENE 37
SOUTHEAST 13 B13-43 9.5 10 9 SVOA ANTHRACENE 42

SOUTHEAST 13 B13-43 12 12.5 9 ..SVOA BENZO(B)FLUORANTHENE 20
SOUTHEAST 13 B13-43 10 i0.5 9 SVOA CHRYSENE 110

SOUTHEAST 13 B 13-43 9.5 i 0 9 SVOA CHRYSENE 150

SOUTHEAST 13 B13-43 12 12.5 9 SVOA CHRYSENE 170

• SOUTHEAST 13 B13-43 10 10.5 9 TPH DIESELRANGEORGANICS 130000

SOUTHEAST 13 B13-43 9.5 10 9 TPH DIESELRANGEORGANICS 380000
SOUTHEAST 13 B13-43 12 12.5 9 TPH DIESELRANGEORGANICS 450000

i

SOUTHEAST 13 B13-43 12 12.5 9 SVOA FLUORANTHENE 25
SOUTHEAST 13 B13-43 12 12.5 9 SVOA FLUORENE 180
SOUTHEAST 13 B13-43 10 10.5 9 SVOA FLUORENE 190

SOUTHEAST 13 B13-43 9.5 10 9 SVOA FLUORENE 210

SOUTHEAST 13 B13-43 10 10.5 9 TPH MOTOROILRANGEORGANICS 15000

SOUTHEAST 13 813-43 12 12.5 9 TPH IMOTOROILRANGEORGANICS 70000

SOUTHEAST 13 B13-43 9.5 I0 9 TPH MOTOROIL RANGEORGANICS 87000

SOUTHEAST 13 813-43 10 !0.5 9 SVOA PHENANTHRENE 190
SOUTHEAST 13 813-43 9.5 10 9 SVOA PHENANTHRENE 210
SOUTHEAST 13 813-43 12 12.5 9 SVOA PHENANTHRENE 280

SOUTHEAST 13 BI 3-43 10 10.5 9 SVOA PYRENE 9Y
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TOP OF BOTTOM OF
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POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION
REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

SOUTHEAST 13 B13-,'3 9.5 10 9 SVOA [PYRENE 98
SOUTHEAST 13 B13-43 12 12.5 9 SVOA PYRENE 100
SOUTHEAST 13 B13-43 9.5 10 9 TPH fRPH 310000

SOUTHEAST 13 B13-43 10 10.5 9 TPH IRPH 310000
SOUTHEAST 13 B13-43 12 12.5 9 TPH fRPH 1100000

SOUTHEAST 9 8410-5 14 14.5 9 SVOA BENZO(B)FLUORANTHENE 850 85

SOUTHEAST 9 B410-5 10.5 II 9 SVOA N.NITROSODIPHENYLAMINE_1_ ' 400 50

SOUTHEAST 9 B410-5 11 11.5 9 SVOA N-NITROSODIPHENYLAMINE(1_ 85
SOUTHEAST 9 8410-5 14 14.5 9 SVOA N-NITROSODIPHENYLAMINE(1) 850 96
SOUTHEAST 9 B410-5 11 11.5 9 SVOA PYRENE 570 85
SOUTHEAST 9 8410-5 14 14.5 9 SVOA PYRENE 850 95

SOUTHEAST 9 B410-6 13 13.5 9 SVOA BENZO_A_ANTHRACENE 840 98
SOUTHEAST 9 B410-6 11.5 12 9 SVOA BENZO(A)ANTHRACENE 1100 180

SOUTHEAST 9 8410-6 13 13.5 9 SVOA BENZO_A)PYRENE 840 260

SOUTHEAST 9 B410-6 11.5 12 9 SVOA BENZO(A)PYRENE 1100 290
SOUTHEAST 9 B410°6 13 13.5 9 SVOA BENZO_B_FLUORANTHENE 840 360

SOUTHEAST 9 8410.6 11.5 12 9 SVOA BENZO_B_FLUORANTHENE 1100 400
SOUTHEAST 9 8410-6 13 13.5 9 SVOA BENZO_G,H,I_PERYLENE 840 330
SOUTHEAST 9 B410.6 11.5 12 9 SVOA BENZOIG,H,I_PERYLENE 1100 430
SOUTHEAST 9 B410-6 13 13.5 9 SVOA BENZO(K_FLUORANTHENE 840 120
SOUTHEAST 9 8410-6 13 13.5 9 SVOA CHRYSENE 840 110

SOUTHEAST 9 8410-6 11.5 12 9 SVOA CHRYSENE 1100 200

SOUTHEAST 9 B410-6 13 13.5 9 SVOA FLU_3RANTHENE 840 160

SOUTHEAST 9 B410-6 l 1.5 12 9 SVOA FLUORANTHENE 1100 320
SOUTHEAST 9 B410-6 13 13.5 9 SVOA INDENO_1,2,3-CD)PYRENE 840 290
SOUTHEAST 9 B410-6 13 13.5 9 SVOA N-NITROSODIPHENYLAMINE_t) 840 130
SOUTHEAST 9 B410-6 11.5 12 9 SVOA NAPHTHALENE i 100 110
SOUTHEAST 9 B410-6 11.5 12 9 SVOA PENTACHLOROPHENOL 5200 930

SOUTHEAST 9 8410-6 13 13.5 9 SVOA PHENANTHRENE 840 91
SOUTHEAST 9 8410-6 11.5 12 9 SVOA ?HENANTHRENE 1100 140
SOUTHEAST 9 8410.6 11 11.5 9 SVOA PYRENE 410 48

SOUTHEAST 9 B410-6 13 13.5 9 SVOA PYRENE 840 250

( ( (
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL _ LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)i i

SOUTHEAST 9 8410-6 11.5 12 9 SVOA PYRENE 1100 640

SOUTHEAST 9 B410-7 14.5 15 9 SVOA ACENAPHTHYLENE 410 130
SOUTHEAST 9 B410-7 14.5 15 9 SVOA ANTHRACENE 410 390

SOUTHEAST 9 B410-7 14.5 15 9 SVOA BENZO_A)ANTHRACENE 410 1000

SOUTHEAST 9 B410-7 I1 11.5 9 SVOA BENZO(A)PYRENE 470 310

SOUTHEAST 9 B410-7 14.5 15 9 SVOA BENZO_A_PYRENE 410 1300
SOUTHEAST 9 B410-7 11 11.5 9 SVOA BENZO(B)FLUORANTHENE 470 400

SOUTHEAST 9 B410-7 14.5 15 9 SVOA BENZO(B)FLUORANTHENE 410 760

SOUTHEAST 9 B410.7 14.5 15 9 SVOA BENZO(G,H,I)PERYLENE 410 950

SOUTHEAST 9 B410-7 14.5 15 9 SVOA BENZOIK)FLUORANTHENE 410 1100
SOUTHEAST 9 B410-7 11 11.5 9 SVOA CHRYSENE 470 100
SOUTHEAST 9 B410-7 14.5 15 9 SVOA CHRYSENE 410 1300

SOUTHEAST 9 B410-7 14.5 15 9 'SVOA DIBENZO(A,H)ANI"HRACENE 410 230
SOUTHEAST 9 B410-7 11 11.5 9 SVOA FLUORANTHENE 470 100

SOUTHEAST 9 B410-7 14.5 15 9 SVOA FLUORANTHENE 410 2000
SOUTHEAST 9 B410-7 14.5 15 9 SVOA FLUORENE 410 100

SOUTHEAST 9 'B410-7 14.5 15 9 SVOA INDENO(1,2,3.CD)PYRENE 410 930
SOUTHEAST 9 ;B410-7 14.5 15 9 SVOA PHENANTHRENE 410 1600
SOUTHEAST 9 B410-7 Il 11.5 9 SVOA PYRENE 470 940

SOUTHEAST 9 B410-7 14.5 15 9 SVOA PYRENE 410 2500
ii

SOUTHEAST 9 B410-9 14.5 15 11 SVOA ANTHRACENE 450 59

SOUTHEAST 9 B410-9 14.5 15 11 SVOA BENZO_A)ANTHRACENE 450 110_
SOUTHEAST 9 B410-9 14.5 15 11 SVOA BENZO_A)PYRENE 450 270

SOUTHEAST 9 B410-9 14.5 15 11 SVOA BENZO(B)FLUORANTHENE 450 220
SOUTHEAST 9 B410-9 14.5 15 11 SVOA CHRYSENE 450 140

SOUTHEAST 9 B410-9 14.5 15 11 SVOA FLUORANTHENE 450 290, ,,,,

SOUTHEAST 9 B410-9 14.5 15 11 SVOA PHENANTHRENE 450 170
SOUTHEAST 9 B410-9 14.5 15 11 SVOA PYRENE 450 420m

, J,

SOUTHEAST 22 B547-8 11 11.5 11 SVOA DI-N-BUTYLPHTHALATE 400 6300
. SOUTHEAST 16 BC2-4 14 14.5 7 SVOA _CENAPHTHENE 430 45

SOUTHEAST 16 BC2..4 14 14.5 7 SVOA ANTHRACENE 430 250

SOUTHEAST 16 BC2-4 14 14.5 7 SVOA BE_4ZO(A)ANTHRACENE 430 690
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION
REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

SOUTHEAST 16 BC2-4 14 14.5 7 SVOA BENZO_A)PYRENE 430 970

SOUTHEAST .... 16 BC2-4 14 14.5 7 SVOA BENZO_B)FLUORANTHENE 430 820
SOUTHEAST 16 BC2-4 14 14.5 7 SVOA BENZO(G,H,I)PERYLENE 430 650

SOUTHEAST 16 BC2-4 14 14.5 7 SVOA BENZO_K)FLUORANTHENE-- 430 340
SOUTHEAST 16 BC2-4 14 14.5 7 SVOA BIS_2-ETHYLHEXYL)PHTHALATE 430 52

SOUTHEAST 16 BC2-4 14 14,5 7 SVOA CHRYSENE 430 730

SOUTHEAST 16 BC2-4 14 14.5 7 SVOA DI-N-BUTYLPHTHALATE 430 170

SOUTHEAST 16 BC2-4 14 14.5 7 SVOA DIBENZO(A_H)ANTHRACENE 430 96
SOUTHEAST 16 BC2-4 14 14.5 7 SVOA FLUORANTHENE 430 1300

SOUTHEAST 16 BC2-4 14 14.5 7 SVOA INDENO_I_2_3-CD)PYRENE 430 560
SOUTHEAST 16 BC2-4 14 14.5 7 SVOA PHENANTHRENE 430 570
SOUTHEAST 16 BC2.-4 14 14.5 7 SVOA PYRENE 430 2200

SOUTHEAST 19 BD13-11 13 13.5 7 SVOA BENZO_B)FLUORANTHENE 83
SOUTHEAST 19 BDI3-11 13 13.5 7 SVOA FLUORANTHENE 120

SOUTHEAST 19 BDI3-11 13 13.5 7 SVOA N-NITROSODIPHENYLAMINE(1) 95
SOUTHEAST 19 BDI3-11 13 13.5 7 SVOA PYRENE 140

SOUTHEAST 19 BDI3-11 9 9.5 7 TPH TRPH 2000 102000

SOUTHEAST 19 BDI3-12 10.5 11 6 TPH TRPH 2000 4700
SOUTHEAST 19 BDI3-12 8.5 9 6 TPH TRPH 2200 94600

SOUTHEAST 19 BDI3-13 11 11.5 6 SVOA N-NITROSODIPHENYLAMINE(1) 380 49
SOUTHEAST 19 BDI3-14 9.5 10 7 TPH TRPH 2200 9600

SOUTHEAST 19 BD13-15 8.5 9 7 SVOA N-NITROSODIPHENYLAMINE(1) 790 100
SOUTHEAST 19 BDI3-15 10.5 11 7 TPH TRPH 1900 73400

SOUTHEAST 19 BD13-16 10.5 11 6 SVOA ANTHRACENE 98

SOUTHEAST 19 BD13-16 13.5 14 6 SVOA ANTHRACENE 790 100

SOUTHEAST 19 BD13-16 13.5 14 6 SVOA BENZO_A)ANTHRACENE 790 180

SOUTHEAST 19 BD13-16 10.5 11 6 SVOA BENZO_A)ANTHRACENE 350
SOUTHEAST 19 BD13-16 13.5 14 6 SVOA BENZOIA)PYRENE 790 140

SOUTHEAST 19 BD13-16 10.5 11 6 SVOA BENZO_A)PYRENE 270
SOUTHEAST 19 BDI3-16 13.5 14 6 SVOA BENZO(B)FLUORANTHENE 790 27C

SOUTHEAST 19 BDI3-16 10.5 11 6 SVOA BENZO(B)FLUORANTHENE 420

SOUTHEAST 19 BDI3.16 10.5 11 6 SVOA BENZO(K)FLU0.RANTHENE 17fl
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (Fr BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
SOUTHEAST 19 BDI3-16 13.5 14 6 SVOA CHRYSENE 790 270
SOUTHEAST 19 BDI3-16 I0.5 11 6 SVOA CHRYSENE 440
SOUTHEAST 19 BD13-16 13.5 14 6 SVOA FLUORANTHENE 790 520

SOUTHEAST 19 BD13-16 10.5 11 6 SVOA FLUORANTHENE I000

SOUTHEAST 19 BD13-16 13.5 14 6 SVOA FLUORENE 790 130

SOUTHEAST 19 BD13-16 10.5 11 6 SVOA PHENANTHRENE 280

SOUTHEAST 19 BD13-16 13.5 14 6 SVOA PHENANTHRENE 790 580
SOUTHEAST 19 BDI3-16 13.5 14 6 SVOA PYRENE 790 380
SOUTHEAST 19 BDI3-16 10.5 l I 6 SVOA PYRENE 930

SOUTHEAST 19 BDI3-16 12 12.5 6 TPH TRPH 1900 71600
SOUTHEAST 19 BDI3,16 9 9.5 6 TPH TRPH 13200 586000
SOUTHEAST 19 BDI3-6 5.5 6 5 TPH TRPH 2000 23900

SOUTHEAST 19 BD13-8 10.5 11 6 SVOA BENZO_AIANTHRACENE 410 72
SOUTHEAST 19 BDI3-8 10.5 11 6 SVOA CHRYSENE 410 150i

SOUTHEAST 19 !BDI3-8 12.5 i3 6 SVOA NAPHTHALENE 390 45

SOUTHEAST 19 BD13-8 10.5 1i 6 SVOA PYRENE 410 100

SOUTHEAST 19 BDI3-8 11 _ 11.5 6 TPH TRPH 1900 14600

SOUTHEAST 19 BDI3-8 8 8.5 6 TPH TRPH 2100 75200
SOUTHEAST 19 BDI3-9 8.5 9 6 SVOA ANTHRACENE 95

SOUTHEAST 19 BDI3-9 8.5 9 6 SVOA BENZO_A_ANTHRACENE 540
SOUTHEAST 19 BDI3-9 8.5 9 6 SVOA BENZO_A)PYRENE 600
SOUTHEAST 19 BDI3-9 8.5 9 6 SVOA BENZO_B_FLUORANTHENE 920

SOUTHEAST 19 BD13-9 8.5 9 6 SVOA BENZOIG,H,I)PERYLENE 390

SOUTHEAST 19 BDI3-9 8.5 9 6 SVOA BIS(2-ETHYLHEXYL_PHTHALATE 250
SOUTHEAST 19 BD13-9 8.5 9 6 SVOA CHRYSENE 640
SOUTHEAST 19 BDI3-9 8.5 9 6 SVOA DIETHYLPHTHALATE 8800

SOUTHEAST 19 BDI3-9 8.5 9 6 SVOA FLUORANTHENE 1000

SOUTHEAST 19 BDI3-9 8.5 9 6 SVOA INDENO_1,2,3-CD_PYRENE 400
SOUTHEAST 19 BD13-9 8.5 9 6 SVOA PHENANTHRENE 330
SOUTHEAST 19 BD13-9 8.5 9 6 SVOA PYRENE 1700

SOUTHEAST 19 BDI3-9 8 8.5 6 TPH TRPH 2000 8600

SOUTHEAST 13 BOR-10 11 11.5 8 TPH TRPH 2900 17200
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION
REGION SITE NAME (Fr BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

SOUTHEAST 13 BOR-I1 I1 11.5 8 SVOA ACENAPHTHENE 415

SOUTHEAST 13 BOR-I1 11 11.5 8 SVOA ANTHRACENE 10C

SOUTHEAST 13 BOR-11 1! l 1.5 8 SVOA BENZO(A_ANTHRACENE 21(]

SOUTHEAST 13 BOR-I1 11 11.5 8 SVOA 8ENZO(AIPYRENE 40(]
SOUTHEAST 13 BOR-11 11 11.5 8 SVOA BENZOIB)FLUORANTHENE 44(]
SOUTHEAST 13 BOR-I1 I1 11.5 8 SVOA BENZO(G,H,IIPERYI..ENE 29(]
SOUTHEAST 13 BOR-I1 11 11.5 8 SVOA BENZO(K)FLUORANTHENE 15(]
SOUTHEAST 13 BOR-I1 11 11.5 8 SVOA CHRYSENE 22(]
SOUTHEAST 13 BOR-11 11 11.5 8 SVOA FLUORANTHENE 38(]

SOUTHEAST 13 BOR-11 11 11.5 8 SVOA FLUORENE 15(]

SOUTHEAST 13 BOR-11 11 11.5 8 SVOA N-NITROSODIPHENYLAMINE_1_ 83
SOUTHEAST 13 BOR-I1 11 11.5 8 SVOA NAPHTHALENE 14(]

SOUTHEAST 13 BOR-I1 11 11.5 8 SVOA PHENANTHRENE 29G
SOUTHEAST 13 BOR-I1 11 11.5 8 SVOA ,YRENE 69C

SOUTHEAST 13 BOR-I1 11 11.5 8 'I'PH TRPH 3000 2240C

SOUTHEAST 23 BOR-12 8.5 9 8 SVOA BENZO_A_ANTHRACENE . 5(]

SOUTHEAST 23 iBOR-12 11 11.5 8 SVOA BENZO_AIANTHRACENE 1200 21C

SOUTHEAST 23 BOR-12 11 11.5 8 SVOA BENZOIA!PYRENE 1200 . 38(]

SOUTHEAST 23 BOR-12 11 11.5 8 SVOA BENZO_B_FLUORANTHENE 1200 45C

SOUTHEAST 23 BOR-12 11 11.5 8 SVOA BENZO(G,H,I_PERYI..ENE 1200 32C
SOUTHEAST 23 BOR-12 11 11.5 8 SVOA BENZO_K)FLUORANTHENE 1200 17(]
SOUTHEAST 23 BOR-12 11 11.5 8 SVOA CHRYSENE 1200 23(]
SOUTHEAST 23 BOR-12 11 11.5 8 SVOA FLUORANTHENE 1200 35(]

SOUTHEAST 23 BOR-12 11 l 1.5 8 SVOA .INDENO_I,2,3-CD_PYRENE 1200 26C

SOUTHEAST 23 BOR-12 8.5 9 8 SVOA N-NITROSODIPHENYLAMINE_1) 7C
SOUTHEAST 23 BOR-12 11 11.5 8 SVOA N-NITROSODIPHENYLAMINE_l) 1200 22C
SOUTHEAST 23 BOR-12 8.5 9 8 SVOA qAPHTHALENE 72
SOUTHEAST 23 BOR-12 8.5 9 8 SVOA _HENANTHRENE 4_

SOUTHEAST 23 BOR-12 11 11.5 8 SVOA ?HENANTHRENE 1200 20C

SOUTHEAST 23 BOR-12 8.5 9 8 SVOA _YRENE 6C

SOUTHEAST 23 BOR-12 11 11.5 8 SVOA PYRENE 1200 88(

SOUTHEAST 23 BOR-12 11 11.5 8 TPH TRPH 3100 2420(
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION
REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UGIKG) (UG/KG)

SOUTHEAST 13 BOR-15 11 11.5 11 SVOA 2-METHYLNAPHTHALENE 420 50

SOUTHEAST 13 BOR-15 14 14.5 11 SVOA N-NITROSODIPHENYLAMINE(17 390 52
SOUTHEAST 13 BOR-15 11 11.5 11 SVOA NAPHTHALENE 420 58
SOUTHEAST 13 BOR-15 11 11.5 11 SVOA PHENANTHRENE 420 53

SOUTHEAST 13 BOR-15 14 14.5 11 TPH TRPH 1900 3600
SOUTHEAST 13 BOR-15 11 11.5 11 TPH TRPH 9800 253000
SOUTHEAST 13 BOR-17 10.5 11 9 SVOA 2-METHYLNAPHTHALENE 380 3100

/

SOUTHEAST 13 BOR-17 10 10.5 9 SVOA 2-METHYLNAPHTHALENE 780 8300
SOUTHEAST 13 BOR-17 10.5 11 9 SVOA FLUORENE 380 230
SOUTHEAST 13 BOR-17 10 10.5 9 SVOA FLUORENE 780 310

SOUTHEAST 13 BOR-17 10.5 11 9 SVOA NAPHTHALENE 380 800

SOUTHEAST 13 BOR-17 10 10.5 9 SVOA NAPHTHALENE 780 4100

SOUTHEAST 13 BOR-17 10.5 11 9 SVOA PHENANTHRENE 380 360

SOUTHEAST 13 BOR-17 10 10.5 9 SVOA PHENANTI-IR_NE 780 450

SOUTHEAST 13 BOR-17 10.5 11 9 TPH TRPH 94800 1430000
SOUTHEAST 13 BOR-17 10 10.5 9 TPH TRPH 194000 1970000
SOUTHEAST. 13 BOR-!9 11 11.5 7 SVOA 2-METHYLNAPHTHALENE 17000

SOUTHEAST 13 BOR-19 11 11.5 7 SVOA FLUORENE 790

SOUTHEAST 13 BOR-19 7 7.5 7 SVOA N-NITROSODIPHENYLAMINE_1_ 59

SOUTHEAST 13 BOR-19 l I 11.5 7 SVOA N-NITROSODIPHENYLAMINE_1) 2700
SOUTHEAST 13 BOR-19 7 7.5 7 SVOA NAPHTHALENE 42
SOUTHEAST 13 BOR-19 11 11.5 7 SVOA NAPHTHALENE 5400

SOUTHEAST 13 BOR-19 11 11.5 7 SVOA PHENANTHRENE 760

SOUTHEAST 13 BOR-19 11 11.5 7 TPH TRPH 97100 3660000
"' [•

SOUTHEAST 13 BOR-20 11.5 12 9 SVOA BENZO(A)PYRENE 390 64
SOUTHEAST 13 BOR-20 11.5 12 9 SVOA FLUORANTHENE 390 86

SOUTHEAST 13 BOR-20 11.5 12 9 SVOA PYRENE 390 110

SOUTHEAST 13 BOR-21 7 7.5 7 SVOA N-NITROSODIPHENYLAMINE_1) 400 69

SOUTHEAST 13 BOR-21 11.5 12 7 SVOA N-NITROSODIPHENYLAMINE(1) 400 79
SOUTHEAST !3 BOR-21 11.5 12 7 SVOA NAPHTHALENE 400 42

SOUTHEAST 13 BOR-21 7 7.5 7 SVOA NAPHTHALENE 400 43
SOUTHEAST 13 BOR-21 7 7.5 7 TPH TRPH 2000 8600
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME OFTBGS) OFTBGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

SOUTHEAST 13 BOR-21 11.5 12 7 TPH ]'R.PH 2000' 46800
SOUTHEAST 13 BOR-22 7.5 8 6 TPH TRPH 2000 9000
SOUTHEAST 13 BOR-22 I 1 11.5 6 TPH TRPH 2300 16100

SOUTHEAST 13 BOR-23 11 11.5 4 SVOA BENZO_A)ANTHRACENE 230
SOUTHEAST 13 BOR-23 11 I1.5 4 SVOA BENZO(A)PYRENE 450

SOUTHEAST 13 BOR-23 I 1 11.5 4 SVOA BENZO_B_FLUORANTHENE 330

SOUTHEAST 13 BOR-23 11 11.5 4 SVOA BENZOIG,H,I)PERYLENE 460

SOUTHEAST 13 BOR-23 11 11.5 4 SVOA BENZO_K)FLUORANTHENE 310
SOUTHEAST 13 BOR-23 11 11.5 4 SVOA CHRYSENE 320

SOUTHEAST 13 BOR-23 11 11.5 4 SVOA INDENO_I,2,3-CD)PYRENE 390
SOUTHEAST 13 BOR-23 11 11.5 4 SVOA NAPHTHALENE 99
SOUTHEAST 13 BOR-23 11 11.5 4 SVOA PYRENE 650
SOUTHEAST 13 BOR-23 11 11.5 4 TPH TRPH 3000 24600

SOUTHEAST 13 BOR-24 7 7.5 4 SVOA N-NITROSODIPHENYLAMINE41) 48

SOUTHEAST 13 BOR-24 11 11.5 4 SVOA N-NITROSODIPHENYLAMINE_1) 390 49
SOUTHEAST 13 BOR-24 11 11.5 4 SVOA NAPHTHALENE 390 41

SOUTHEAST 13 BOR-24 7 7.5 4 SVOA NAPHTHALENE 41
SOUTHEAST 13 BOR-25 11 11.5 7 TPH TRPH 2000 2900

SOUTHEAST 13 iBOR-26 13 13.5 7 SVOA BENZO_A_ANTHRACENE 55

SOUTHEAST 13 8OR-26 13 13.5 7 SVOA BENZOIG,H,I_PERYLENE 62
SOUTHEAST 13 BOR-26 13 13.5 7 SVOA CHRYSENE 65

SOUTHEAST 13 BOR-26 13 13.5 7 SVOA FLUORANTHENE 110

SOUTHEAST 13 BOR-26 13 13.5 7 SVOA PYRENE 160

SOUTHEAST 13 BOR-26 13 13.5 7 TPH TRPH 2000 13900

SOUTHEAST 13 BOR-27 12.5 13 7 SVOA BENZO(A_ANTHRACENE _ 110
SOUTHEAST 13 BOR-27 12.5 13 7 SVOA BENZO_A)PYRENE 320

SOUTHEAST 13 BOR-27 12.5 13 7 SVOA BENZO_B_FLUORANTHENE 220

SOUTHEAST 13 BOR-27 12.5 13 7 SVOA BENZOIO,H,I/PERYLENE 340
SOUTHEAST 13 BOR-27 12.5 13 7 SVOA BENZOIK_FLUORANTHENE 240
SOUTHEAST !3 BOR-27 12.5 13 7 SVOA CHRYSENE 150

SOUTHEAST 13 BOR-27 12.5 13 7 SVOA INDENO11,2,3-CD_PYRENE 340
SOUTHEAST 13 BOR-27 7 7.5 7 SVOA NAPHTHALENE 49
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TOP OF BOTTOM oF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME 0rr BGS) OFTBGS) OF PILL GROUP CHEMICAL NAME CUG/KG) CUG/KG)
SOUTHEAST 13 !_OR-27 12.5 13 7 SVOA NAPHTHALENE 72

SOUTHEAST 13 BOR-27 12.5 13 7 SVOA PHENANTHRENE 7(
SOUTHEAST 13 BOR-27 12.5 13 7 SVOA PYRENE 43C

SOUTHEAST 13 BOR-27 10 10.5 7 TPH TRPH 2000 210(
SOUTHEAST 13 BOR-27 7 7.5 7 TPH TRPH 2000 1140C

SOUTHEAST 13 BOR-27 12.5 13 7 TPH TRPH 2500 2220(

SOUTHEAST 13 BOR-8 11 11.5 7 SVOA ANTHRACENE 7-4

SOUTHEAST 13 BOR-8 11 11.5 7 SVOA BENZO(A)ANTHRACENE 39(
SOUTHEAST 13 BOR-8 11 11.5 7 SVOA BENZO_A_PYRENE . 19(

SOUTHEAST 13 BOR-8 11 11.5 7 SVOA BENZO_B)FLUORANTHENE 1100 110(
SOUTHEAST 13 BOR-8 11 11.5 7 SVOA BENZO(G,H,I)PERYLENE 1400 140(

SOUTHEAST 13 BOR-8 11 11.5 7 SVOA " BENZO_K)FLUOR.ANTHENE 41(
SOUTHEAST 13 BOR-8 11 11.5 7 SVOA CHRYSENE 48(

SOUTHEAST 13 BOR-8 I1 11.5 7 SVOA FLUORANTHENE 80(

SOUTHEAST 13 BOR-8 11 11.5 7 SVOA INDENOII_2_3-CD_PYRENE 690 69(
SOUTHEAST 13 BOR-8 7 7.5 7 SVOA N-NITROSODIPHENYLAMINE(1_ 4_

SOUTHEAST 13 BOR-8 11 11.5 7 SVOA N-NITROSODIPHENYLAMINE(1) 61
SOUTHEAST 13 BOR-8 i I 11.5 7 SVOA PHENANTHRENE 26(

SOUTHEAST 13 BOR-8 11 11.5 7 SVOA PYRENE 190(

SOUTHEAST 13 BOR-8 11 11.5 7 TPH TRPH 2400 5790(
SOUTHEAST 13 BOR-9 14 14.5 7 SVOA 2-METHY'LNAPHTHALENE 1700 1300(
SOUTHEAST 13 BOR-9 14 14.5 7 SVOA NAPHTHALENE 1700 530(
SOUTHEAST 13 BOR-9 14 14.5 7 SVOA PHENANTHRENE 1700 180(

SOUTHEAST 13 BOR-9 14 14.5 7 TPH TRPH 96800 237000(

SOUTHEAST 13 BOR-9 11 11.5 7 TPH TRPH 96600 250000(
SOUTHEAST 21 M07B-01 8 9 8 SVOA FLUORANTHENE '" 63 '" 14(

SOUTHEAST 21 M07B-01 8 9 8 SVOA PYRENE 63 45(

SOUTHEAST 11 MI 1-02 9.5 11 5 SVOA BENZO_A)ANTHRACENE 88 120(
SOUTHEAST 11 MI 1-02 9.5 11 5 SVOA BENZO_A)PYRENE 120 450(
SOUTHEAST 11 MI 1-02 9.5 11 5 SVOA BENZO_B_FLUORANTHENE 88 360(

SOUTHEAST 11 MI 1-02 9.5 11 5 SVOA BENZO_G,H_I_PERYLENE - 140 1200(
SOUTHEAST 11 M11-02 9.5 11 5 SVOA BENZO(K)FLUORANTHENE 88 63(
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REGION SITE NAME (FT BGS) OFTBGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)i i

so . AsT l, svo ,S,o
SOUTHEAST 11 MI1.02 9.5 11 5 SVOA FLUORANTHENE 170'40 2000

i

SOUTHEAST 11 MI1-02 9.5 11 5 SVOA PHENANTHRENE 70 360

SOUTHEAST 1i M11-02 9.5 11 5 SVOA PYRENE 70 14000

SOUTHEAST 11 MI1-04 9.5 11 7 SVOA ANTHRACENE 52 100

SOUTHEAST 11 MI1-04 9.5 11 7 SVOA BENZO_A)ANTHRACENE 65 830
SOUTHEAST 11 MI 1.04 9.5 11 7 SVOA BENZO_A_PYRENE 92 3600
SOUTHEAST 1! MI 1-04 9.5 11 7 SVOA BENZO_B)FLUORANTHENE 65 2800
SOUTHEAST I1 !M11-04 9.5 11 7 SVOA BENZO_G,H,I_PERYLENE 100 4700

SOUTHEAST 11 MI1-04 9.5 11 7 SVOA BENZO_K_FLUORANTHENE 65 620
SOUTHEAST 11 Mi 1-04 9.5 11 7 SVOA CHRYSENE 65 900

SOUTHEAST 11 MI1-04 9.5 11 7 SVOA DIBENZO_A,H)ANTHRACENE
v

100 230

SOUTHEAST II. Ml 1.04 9.5 l I 7 SVOA FLUORANTHENE 52 1500r

SOUTHEAST 11 MI 1-04 9.5 11 7 SVOA 1NDENO(I,2,3-CD)PYRENE 100 3500
SOUTHEAST 11 MI1-04 9.5 Il 7 SVOA NAPHTHALENE 52 180
SOUTHEAST 1i IMI1-04 9.5 11 7 SVOA PHENANTHRENE 52 240
SOUTHEAST 11 MI1-04 9.5 11 7 SVOA PYRENE 52 7700

SOUTHEAST 9 MW410-1 11.5 12 9 SVOA BENZO(A)ANTHRACENE 1000 ! 10

SOUTHEAST 9 MW410-1 14 14.5 9 SVOA BENZO(A)ANTHRACENE 860 160

SOUTHEAST 9 MW410-1 11.5 12 9 SVOA BENZO(A)PYRENE 1000 210

SOUTHEAST 9 MW410-1 14 14.5 9 SVOA BENZO(A)PYRENE 860 310
SOUTHEAST 9 MW410-1 11.5 12 9 SVOA BENZO(B)FLUORANTHENE 1000 230
SOUTHEAST 9 MW410-1 11.5 12 9 SVOA CHRYSENE 1000 140
SOUTHEAST 9 MW410-1 14 14.5 9 SVOA CHRYSENE 860 180

SOUTHEAST 9 MW410-1 11.5 12 9 SVOA FLUORANTHENE 1000 180m,, ,

SOUTHEAST 9 MW410-1 14 14.5 9 SVOA FLUORANTHENE 860 290

SOUTHEAST 9 MW410-1 11 11.5 9 SVOA N.NITROSODIPHENYLAMINE_I_ 420 52
SOUTHEAST 9 MW410-1 11.5 12 9 SVOA PHENANTHRENE 1000 130

SOUTHEAST 9 MW4 I0-I 11.5 12 9" SVOA PYRENE 1000 450

( (..... (
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TOP OF BOTTOM OF
SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME _T BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)
Ill

SOUTHEAST 9 MW410-1 14 14.5 9 SVOA PYRENE 860 650

SOUTHEAST 9 MW410-2 15 15.5 11 SVOA BENZO(_A_)ANTHRACENE 420 73

SOUTHEAST 9 MW410-2 15 15.5 11 SVOA BENZO(_A_)PYRENE 420 , 170

SOUTHEAST 9 MW410-2 15 15.5 11 SVOA BENZOIB_FLUORANTHENE 420 150
SOUTHEAST 9 MW410-2 15 15.5 11 SVOA BENZO_K_FLUORANTHENE 420 58
SOUTHEAST 9 MW410-2 15 15.5 11 SVOA CHRYSENE 420 83

SOUTHEAST 9 MW410-2 15 15.5 11 SVOA FLUORANTHENE 420 270

SOUTHEAST 9 MW410-2 15 15.5 11 SVOA INDENOI1,2,3-CD_PYRENE 420 130
SOUTHEAST 9 MW410-2 12 12.5 11 SVOA N-NITROSODIPHENYLAMINEII_ 410 60
SOIYl'HEAST 9 MW410-2 15 15.5 11 SVOA PYRENE 420 430ii

SOUTHEAST 9 IMW410-3 14.5 15 11 SVOA BENZO_A_PYRENE 410 180

SOUTHEAST 9 MW410-3 14.5 15 11 SVOA BENZO_B_FLUORANTHENE 410 . 81

SOUTHEAST 9 MW410-3 14.5 15 11 SVOA BENZO_G,H,I_PERYLENE 410 190
SOUTHEAST 9 MW410-3 14.5 15 i I SVOA BENZO_K_FLUORANTHENE 410 170
SOUTHEAST 9 MW410-3 14.5 15 11 SVOA FLUORANTHENE 410 110

i

SOUTHEAST 9 MW4]0-3 14.5 15 11 SVOA 1NDENO_I_2,3-CD_PYRENE 410 140
SOUTHEAST 9 MW410-3 14.5 15 11 SVOA PHENANTHRENE 410 82

SOUTHEAST 9 MW410-3 14.5 15 11 SVOA PYRENE 410 220

SOUTHEAST 9 MW410-4 14.5 15 9 SVOA BENZO_A_ANTHRACENE 430 86
SOUTHEAST 9 MW410-4 14.5 15 9 SVOA BENZOIA)PYRENE 430 240
SOUTHEAST 9 MNV410-4 14.5 15 9 SVOA BENZO(B_FLUORANTHENE 430 130
SOUTHEAST 9 M3V410-4 14.5 15 9 SVOA BENZO_G,H,I_PERYLENE 430 250
SOUTHEAST 9 MW410-4 14.5 15 9 SVOA BENZO_K)FLUORANTHENE 430 210
SOUTHEAST 9 MW410-4 14.5 15 9 SVOA CHRYSENE 430 120

SOUTHEAST 9 MW410-4 14.5 15 9 SVOA FLUORANTHENE 430 200
SOUTHEAST 9 MW410.4 14.5 15 9 SVOA INDENO_1,2,3-CD_PYRENE 430 200
SOUTHEAST 9 MW410-4 14.5 15 9 SVOA PHENANTHRENE 430 120
SOUTHEAST 9 :MW410-4 14.5 15 9 SVOA PYRENE 430 320

SOUTHEAST 23 MW530-1 12 12.5 8 SVOA 2-METHYLNAPHTHALENE 16000 41000
SOUTHEAST 23 MW530-1 8.5 9 8 TPH TRPH 192000 7460000
SOUTHEAST 23 MW530-1 11.5 12 8 TPH TRPH 96500 7560000

SOUTHEAST 23 MW530-2 11.5 12 8 SVOA PYRENE 780 970
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SOUTHEAST 23 MW530-2 14 14.5 8 TPH TRPH 2100 10500
SOUTHEAST 23 MW530-3 11.5 12 9 TPH TRPH 2000 870(_
SOUTHEAST 22 MW547-5 8.5 9 8 TPH TRPH 2000 6500

SOUTHEAST 19 MWDI3-1 7 7.5 5 SVOA N-NITROSODIPHENYLAMINE_1) 380 48
SOUTHEAST 19 MWD13-2 9 9.5 6 TPH TRPH 268000 1280000C

SOUTHEAST 19 MWD13-3 11.5 12 7 SVOA FLUORANTHENE 17(]

SOUTHEAST 19 MWD13-3 11.5 12 7 SVOA N-NITROSODIPHENYLAMINE(1) 14C
SOUTHEAST 19 MWDI3-3 11.5 12 7 SVOA NAPHTHALENE 15_
SOUTHEAST 19 MWDI3-3 11.5 12 7 SVOA PHENANTHRENE 10(_
SOUTHEAST 19 MWDI3-3 11.5 12 7 SVOA PYRENE 21C
SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA ANTHRACENE 41(] 61

SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA iBENZOIA)ANTHRACENE 410 23C

SOUTHEAST 13 MWOR-2 12 12.5 ,.9 SVOA BENZO(A)PYRENE 410 .... 52(

SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA BENZO_B)FLUORANTHENE 410 33C

SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA BENZOIG,H,I)PERYLENE 410 35(

SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA BENZOIK)FLUORANTHENE 410 51(
SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA CHRYSENE 410 31(
SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA FLUORANTHENE 410 52(

.

SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA INDENO_1,2,3-CD)PYRENE 410 28(
SOUTHEAST 13 MWORo2 12 12.5 9 SVOA PHENANTHRENE 410 22(

SOUTHEAST 13 MWOR-2 12 12.5 9 SVOA PYRENE 410 81(

SOUTHEAST 13 MWOR-2 12 12.5 9 TPH TRPH 2000 640(

SOUTHEAST 13 MWOR-3 10 10.5 10 TPH ]'RPH 1900 1580(

SOUTHEAST 13 MWOR-4 6.5 7 2 SVOA N-NITROSODIPHENYLAMINE(1) 400 4_
SOUTHEAST 13 MWOR-4 10 10.5 2 SVOA NAPHTHALENE 390 4_

SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA ANTHRACENE 8._

SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA BENZO(A)ANTHRACENE 31(

SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA BENZO_A)PYRENE 26(
SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA BENZO(B)FLUORANTHENE 38(
SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA BENZO_G,H,I)PERYLENE 21(

SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA BENZOIK)FLUORANTHENE 14(
SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA CHRYSENE 34(

( ( (



( TABL_ B-4.3 (
DATA QUERY FOR CHEMICALS AT THE TOP OF THE BAY SEDIMENT UNIT

ALAMEDA POINT

(Page 39 of 39)

TOP OF BOTTOM OF
"SAMPLE SAMPLE REPORTING

POINT INTERVAL INTERVAL DEPTH ANALYTICAL LIMIT CONCENTRATION

REGION SITE NAME (FT BGS) (FT BGS) OF FILL GROUP CHEMICAL NAME (UG/KG) (UG/KG)

SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA FLUORANTHENE 630
SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA INDENO(Ir2_3-CD_PYRENE 210
SOUTHEAST 13 MWOR-5 10 10.5 6 SVOA N-NITROSODIPHENYLAMINE_1_ 50

SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA N-NITROSODIPHENYLAMINE_1) 55
SOUTHEAST 13 MWOR-5 10 10.5 6 SVOA INAPHTHALENE 45

SOUTHEAST 13 MWOR-5 12.5 13 6 SVOA NAPHTHALENE 48

SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA NAPHTHALENE 53
SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA PHENANTHRENE 370
SOUTHEAST 13 MWOR-5 l0 10.5 6 SVOA PYRENE 56

SOUTHEAST 13 MWOR-5 7 7.5 6 SVOA PYRENE 6701
I

SOUTHEAST 13 MWOR-5 7 7.5 6 TPH TRPH 2000 55001

Notes:

TRPH = Total recoverablepetroleumhydrocarbon
UG/KG = Microgramperkilogram
FT = Feet

BGS = Below ground surface
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APPENDIX C

ALAMEDA POINT

OPERABLE UNIT 3

BASELINE HUMAN HEALTH RISK ASSESSMENT

C.1 INTRODUCTION

The human health risk assessment (HHRA) methodology of the remedial investigation for Operable

Unit 3 (OU-3) of Alameda Point (formerly Naval Air Station [NAS] Alameda) and summary of results

are presented in this appendix. The HHRA is conducted as part of the Remedial Investigation under the

Comprehensive Long-Term Environmental Action Navy (CLEAN) program for the environmental

restoration of Naval facilities. The organizationof the HHRA and methodology used to evaluate human

health risks are in accordance with the U.S. Environmental Protection Agency's (EPA) Risk

Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, Part A (EPA 1989).

OU-3 consists of Installation Restoration (IR) Program Site 1. The purposeof the HHRA is described

in Section C.2, and the background of Alameda Point is presented in Section C.3. Regulatory history,

regional geology and meteorology are also briefly described in Section C.3. The methodology for

_' identification of chemicals of concern is provided in Section C.4. The exposure assessment

methodology is described in Section C.5; Section C.6 presents the toxicity assessment for all chemicals

of concern. Risk assessment results are presented in Section C.7, and include a brief description of the

historical use of Site 1, COC selection results, exposure assessment results, risk characterization,and

conclusions. The uncertainty analysis is contained in Section C.8. References are provided in Section
C.9.
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C.2 PURPOSE

The purpose of the HHRA is to evaluatepotential site-specific human health rises associated with

exposure to chemicals detected in environmental media (such as soil and groundwater) at Alameda

Point. Risk is quantified for each IR site based on sampling and analysis data that have been previously

collected. Risk information presented in the RI report will be used throughout the remedial

investigation and feasibility study (RI/FS) process to make risk management decisions. This text

presents the framework under which all HHRAs were conducted for all operable units at Alameda

Point. HHRA results are presented for OU-3.

The HHRAs conducted for Alameda Point estimate potential human :healthrisks associated with

possible exposure to site-related chemicals. The HHRAs were conducted using current chemical

concentrations and site conditions for those future exposures. This baseline HHRA was conducted

without regard to future remediationactivities or any attempt to control or mitigate chemical releases;

however, reductions in chemical concentrationsdue to past remediation activities have been included.

Risk estimates presented in the HHRA will subsequently be used to determine whether human health

risks are sufficiently high to warrant riskmitigation activities through correctiveaction or remediation.

As part of the RI/FS, the principal objective of the HHRA is to provide adequate information to support

informed risk management decisions regarding the need for remedial action, and selection of the most

appropriate remedial alternative when needed for Alameda Point. Human health risks were evaluated

with regard to exposure to chemicals detected in all pertinent environmental media.

The risk assessments were carried out in accordance with methods detailed in Risk Assessment

Guidance for Superfund, Human Health Evaluation Manual, Volume I, Part A (EPA 1989). In an

effort to expedite the RI/FS process and streamline the review and comment process of the HHRA,

California Department of Toxic Substance Control (DTSC), the Regional Water Quality Control Board

(RWQCB), and EPA Region 9 regional policy positions were also incorporated into the risk

assessments. Exposure assumptions used to estimate chemical intake were based on information

presented in the following documents: Region 9 Preliminary Remediation Goals (PRGs) 1998 (EPA

1998a); Exposure Factors Handbook (EPA 1997a); Human Health Evaluation Manual, Supplemental

Guidance: Standard Default Exposure Factors (EPA 1991a); Risk Assessment Guidance for Superfund,

Volume I, Part B (EPA 1991b); Superfund's Standard Default Exposure Factors for the Central

Tendency and Reasonable Maximum Exposure (EPA 1993a); Supplemental Guidance for Human
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Health Multimedia Risk Assessments of HazardousWaste Sites and Permitted Facilities (DTSC 1992);

'_ Dermal Exposure Assessment: Principles and Applications (EPA 1992a); and _esumptive Remedy for

CERCLA Municipal Landfill Sites (EPA 1993b). Information on chemical toxicity is from the

following sources: the Integrated Risk Information System (IRIS; EPA 1998b); Health Effects

Assessment Summary Tables (HEAST; EPA 1995a); and California Office of Environmental Health

Hazard Assessment, California Environmental Protection Agency, Criteria for Carcinogens (Cal/EPA

1994).

EPA Headquarters (EPA HQ) has developed HHRA guidance that is health protective and is used

nationwide. Additionally, DTSC has developed HHRA guidance specific to California. EPA Region 9

does not have any specific baseline human health risk assessment guidance. EPA Region 9 has used a

dermal exposure assessment methodology that is different from that currently recommended in EPA HQ

guidance in the EPA Region 9 PRGs (1998), but the PRGs are not baseline human health risk

assessment guidance as stated in the text of the PRG document. The Navy will consider all published

federal and regional EPA guidance. Comments from EPA Region 9 have consistently requested

changes in methodology without providing written guidance to support the changes. The Navy has

consistently responded that the HHRA must be based on established, written guidance for technical

defensibility. To date, EPA Region 9 has not provided written guidance to support the requested

changes, nor have they agreed to review the Navy HHRA for consistency with federal EPA guidance,

which has resulted in presenting both Navy and DSTC HHRA values. It is noted that EPA Region 9

supports the DTSC methodology and values rather than provide a specific technical evaluation of EPA

federal guidance as applied in the Navy values calculated using that guidance.

The Navy has followed EPA HQ written guidance for conducting risk assessments. The differences in

methodology and reference values have led to two sets of results for the HHRA, labeled "Navy" and

"DTSC." The results labeled "Navy" represent EPA federal guidance with incorporation OfEPA

Region 9 methodology for dermal assessment. EPA Region 9 does not have any written guidance to

supplement EPA federal guidance, but requested that the Navy follow the dermal assessment

methodology as presented in the EPA Region 9 PRGs. Although this was done, EPA Region 9 does

not feel the Navy has adequately addressed their concerns. At the request of EPA Region 9, the risk

values calculated using EPA headquarters guidanceare therefore labeled "Navy." Risk values

calculated using DTSC methodologies and assumptionshave been labeled "DTSC" to indicate the

source of the methodology.
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Following the risk assessment paradigm presented in EPA (1989), the HHRAs are composed of the four

following components:

• Data evaluation and identification of chemicals of concern (COCs)

• Exposure assessment

• Toxicity assessment

• Risk characterization

These components are detailed in Sections C.4 through C.7. The following subsections present

regulatory history and general site information.
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C.3 BACKGROUND

C.3.1 Regulatory History

The Navy initially evaluated potential contamination at Alaraeda Point under the Naval Assessment and

Control of Installation Pollutants (NACIP) program. An Initial Assessment Study (IAS) was completed

for 12 potentially contaminated sites at Alameda Point in 1983by Ecology and Environment (1983).

These 12 sites include the current IRP sites 1, 2, 3, 4, 13, 14, 15, 16, 17, and 20, and two sites not

currently part of the IRP, namely the base-wide fuel lines and the piers at Seaplane Lagoon. A

confirmation study (CS) was then conducted by Wahler Associates at sites identified for further study in

the IAS (Wahler 1985); the sites included were 1, 2, 3, 4, 15, 16, and 17. The CS report

recommended addition_ investigation at five of the sites: 1, 2, 3, 4, and 16.

In 1988, the Navy received a Remedial Action Order from the California Department of Health

Services, now known as the California Environmental Protection Agency, Department of Toxic

Substances Control (DTSC). The sites included in the RAO were 1, 2, 3, 4, 5, 6, 7, 9, 12, 16, 17, and

20. Subsequent Navy review of facility activities, the IAS, CS, and RAO led to the Navy including the

following sites in the remedial investigation/feasibility study work plans:

Site 1 1943-1956Disposal Site
Site 2 West Beach Landfill
Site 3 Area 97 (Aviation gasoline tanks)
Site 4 Building 360
Site 5 Building 5
Site 6 Building 41 (Aircraft Intermediate Maintenance Department)
Site 7 Building 459
Site 8 Building 114 (Pest Control Area and Separator Pit)
Site 9 Building410 (Paint Stripping Area)
Site 10 Building 400
Site 11 Building 14 (Engine Test Cell)
Site 12 Building 10 (Power Plant)
Site 13 Former Oil Refinery
Site 14 Fire Training Area
Site 15 Buildings 301 and 389 Storage Area
Site 16 CANS C-2 Area
Site 17 Seaplane Lagoon
Site 18 Station Sewer System
Site 19 Yard D-13 (Hazardous Waste Solvents)
Site 20 Oakland Inner Harbor
Site 21 Building 162
Site 22 Building 547 (Service Station)

_, Site 23 Building 530 (Missile Rework Station)
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OU-3 consists of Site 1. The other terrestrial sites are grouped into OU-2 (Sites 3, 4, 5, 9, 10, 11, 13,

14, 19, 21, 22, 23 and 25) and OU-1 (Sites 6, 7, 8, 15, and 16; also called the light industrial OU).

OU-4 is comprised of Sites 2, 17, 18, and 20.

C.3.2 Location of OU-3

Alameda Point is located at the geographic center of the San Francisco Bay Area and occupies the

western quarter of Alameda Island, as shown in Figure C.3-1. Alameda Island lies along the eastern

side of San Francisco Bay, adjacent to the City of Oakland. The base, rectangular in shape, is

approximately 2 miles long and 1 mile wide. Approximately 1,526 acres of Alameda Point are above

water and 1,108 acres are below water in lagoon and harbor areas. In September 1993, Alameda Point

(then, NAS Alameda) was designated for closure under the Base Realignment and Closure (BRAC)

plan. Prior to and after the closure announcement, the Navy.implemented environmental programs to

identify and characterize areas posing a potential threat to human health or the environment. Official

closure of the base was April 22, 1997. Most activities have ceased on base, and most buildings are, or
have been, cleaned and readied for lease or transfer.

Until 1930, two large industrial sites occupied by a borax processing plant and an oil refinery were

located on the island near what is now the eastern end of Alameda Point. The refinery was located in

what is now considered Site 13. The borax plant was located on what is now the southeastern corner of

Atlantic and Eighth Streets (Sanborn-Ferris 1897). The 1899U.S. Geological Survey (USGS) San

Francisco Quadrangle topographic map (1:62,500) shows the Southern Pacific Railroad (SPRR)

narrow-gauge spur extending along the southern side of the present Oakland Inner Harbor.

The U.S. Army acquiredthe Alameda Point site from the Cityof Alameda in 1930 and began

construction in 1931. In 1936, the U.S. Navy acquired title to the land from the Army and began

building the air station in response to the military buildup in Europe that preceded World War II. The

air station is largely constructed on regional fill material of unknown origin. The Navy constructed

Alameda Point south of the SPRR narrow-gauge spur, which was used as the northern breakwater for

the air station. After the U.S. entered World War II in 1941, more land was acquired on Alameda

Island adjacent to the air station. After the war ended, Alameda Point returned to its original primary

mission of providing facilities and support for fleet aviation activities.

Figure C.3-2 shows the location of the installation restoration (IR) sites at Alameda Point. Currently,

the western portion of the air station is primarily developed with runways and support facilities. The

western ends of the main runways are on top of the 1943-56Disposal Area (Site 1). Sites 3, 4, 9, 11,

13, 16, 19, 21, 22, and 23 are located in the southeastern corner of the air station and contain offices,
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residences, and industrial facilities. Sites 5, 6, 10, and 12 are located in the central portion of the base,

bound by Avenue C to the north and Fifth Street to the east. The Seaplane Lagoon (Site 17) and the

runway area are to the south and west of these sites, respectively. Sites 14 and 15 are located in the

northwestern to north central portion of the base, adjacent to the Oakland Inner Harbor (Site 20). Site

7 is located on the eastern boundary of Alameda Point, near the intersection of Main Street and

Avenue F.

The planned reuse of these areas, shown in the overlay to Figure C.3-2, was determined by the

Alameda Reuse and Redevelopmem Authority (ARRA 1996) in their Community Reuse Plan adopted

January 31, 1996. The following definitions of allowable uses of the 8 reuse options were provided in

the reuse plan:

• Civic Core: ``a mixed-use area with a major emphasis on Research& Development/Industrial

"flex" uses. Light industry,office, civic, residential, educational,recreational, commercial, and

other supporting uses are allowed within the district. Commtmity-orientedinstitutions such as

places of worship and nonprofit organizations are also considered allowable and desirable uses."
• Main Street Neighborhood: "a mixed-use area with a major emphasis on residential use.

Residential, parks & recreation, school, and local serving office, civic, and retail uses are allowed

within the district. Supporting uses should be focused in or around two mixed-use neighborhood

centers or activity nodes at the centerof each residential area along Tinker Street. Community-

oriented institutions such as places of worship and nonprofit organizations are also considered
allowable and desirable uses."

• Inner Harbor: "a mixed-use area with a major emphasis on Research & Development/Light

Industrial uses. Light Industry, office and supporting retail, commercial, and residential uses are

allowed within the district. Supporting uses should be tbcused in or around a mixed-use

neighborhood center along the extension of Pacific and Lincoln Avenue, associated with patterns of

use in the adjoining Marina District. Community-oriented institutionssuch as places or worship

and nonprofit organizations are also considered allowable and desirable uses."

• North Waterfront: "The southern portion is a mixed-use area with a major emphasis on Research

& Development/Light Industrial uses. Light industry, office, and supporting retail, commercial,

and residential uses are allowed within the district. Supportinguses are developed in or around a

neighborhood center on the Tinker Street extension. The northern portion is a mixed-use area with

a major emphasis on Research & Development/office, residential uses, and waterfront-oriented

commercial. Light industry, office, residential and supporting retail, commercial, and recreation

uses are allowed within the district. Community-orientedinstitutions such as places of worship and

nonprofit organizations are also considered allowable and desirable uses."

• MarIna: _a mixed-use area with a major emphasis on marina, civic, residential, and recreation

uses. Marina, marina-related industry, office, civic, commercial, residemial, recreational, and
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supporting retail are allowable uses with the district. Community-oriented institutions such as

places of worship and nonprofit organizations are also considered allowable and desirable uses."

• Northwest Territories: "a mixed-use area with a major emphasis on International trade and

commerce and light industrial uses. Recreational uses such as meeting and conference facilities,

club houses, educational centers, and recreational buildings such as pools, recreation halls, gyms,

and incidental storage and maintenance facilities are allowed within the district in addition to

secondary warehousing, light industry, office, and supporting commercial uses. Housing may be

permittedunder certain conditions. Supporting uses should be developed focusing in or around a

neighborhood center. Community-oriented institutions such as places of worship and nonprofit

organizations are also considered allowable and desirable uses."

• Park/OpenSpace:"This [park]designation includesneighborhood parks, community parks,

community open space, greenways, trails, regional serving parks and other recreational facilities...

Wetlands, wildlife habitat, and water related habitat are included in this [open space] category."

These descriptions were used to guide selection of receptors, emphasizingthe major intended reuse as

describedby ARRA (1996).

The following subsections presentbrief descriptionsof regional geology and meteorology.

C.3.3 Regional Geology _,

AlamedaIsland is located within the San Francisco Bay basin, which lies within the Coast Range

physiographicprovince of California. The islandlies at the foot of a gently westward-slopingplain that

extends from the Oakland/Berkeleyhills on the east to the shore of SanFranciscoBay on the west.

Originallya peninsula, Alameda Islandwas detached from the mainland in 1876 when a channel linking

San LeandroBay and San Francisco Bay was cut. The channelwas later dredgedto allow access for

commercialship traffic to and from the island's early industrial sites.

AlamedaIslandis underlain by approximately400 to 500 feet of unconsolidated sediments

unconformablyoverlying consolidated, Jurassic/Cretaceous(approximately200 to 65 million years old)

Franciscan bedrock (Rogers and Figures 1991). The unconsolidated units, from oldest to youngest, are

Pliocene to Late Pleistocene (from 7 million to 10,000 years old) terrestrial and estuarine deposits, Late

Pleistocene esmarine deposits, Late Pleistocene/Holocene alluvial and eolian deposits, and Holocene

(less than 10,000 years old) estuarine deposits (Atwater and others 1977). These units are roughly

equivalent to the Alameda, San Antonio, and Posey formations, the Merritt Sand, and the Young Bay

Mud described by Trask and Rolston (1951) and Radbruch (1957).
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The unitsof primaryconcern in this investigation are the Late Pleistocene/Holocene eolian (Merritt

Sand) and alluvial (unnamed) deposits, the Holocene estuarine deposits, and overlying fill material.

More detailed descriptions of the geology is presented in Section 2.2 of this RI report.

C.3.4 Meteorology

The San Francisco Bay area typically experiences a temperate climate with mild summer and winter

temperatures. Rainfall occurs primarily during the months of October through April. Due to the

varied topography of the bay area, specific climatic conditions can vary considerably throughout the

region. Historically, Alameda Point averages approximately 18 inches per year of rainfall (Air Traffic

Control Alameda Point 1992). Beginning in 1987, the area had experienced drought conditions and

precipitation had been below normal levels. However, the area has recently experienced heavy rainfall

greatly in excess of normal levels.

A moredetailed discussion of meteorological conditionsat Alameda Point is provided in Section 2.1 of

this RI report.
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C.4 METHODS FOR IDENTIFICATION OF CHEMICALS OF CONCERN

This subsectiondescribesthe methodologyused to identifychemicals of concern (COCs). COCs are

definedaschemicals that are potentially site-related,potentiallytoxic, and whose data are of sufficient

qualityfor use in the risk assessment. Evaluatingsite-specific data is the fh'st step in quantifyingrisks

andidentifying potentialhazards ateach site. Soil and groundwatersamplingdatawere collected

withinandnear the IR sites throughseveral samplingefforts. These data, collected from 1990 to 1997,

were usedto characterizethe sites. Ingeneral, thedata were collected and analyzedin accordance

with EPA's Contract LaboratoryProgram(CLP) procedures,and detection limits (sample quantitatiun

limits [SQLs]) were sufficientlylow to permit identificationof potentialhealth risks. The majorityof

data were validated with respect to laboratoryblanksandqualitycontrol samples, andqualifierswere

assignedby independentvalidators. Fielddata and screeninglevel data were not used in this HHRA to

estimatehealth risks andhazardindices (EPA 1990). For this reason, data collected as partof the

EnvironmentalBaseline Survey (EBS)were excludedfrom theHHRAs for the RI. Data quality

assessmentis described in detail in Section3.0 of this RI report.

For the purposes of the HHRAs for the OU-3, the Site 1 revised boundaries were used to define the

exposure unit size. The original boundary of Site 1 includedareas now known to have been part of the

runway extensiom and that were not used as a landfill. The revised Site 1 boundary was drawn to

include the landfill areas only. However, samples had been collected throughout the larger, original

area. Figure C.4-1 presents the Site 1 original and revised boundaries, and soil sampling locations
within the two areas.

The data summaries for each site are presented in Section C.7. Soil data for each site were aggregated

in depth intervals of 0 to 2 feet below ground surface Cogs)and used for estimating exposure

concentrations for occupational and recreational receptors. This soil depth interval is the only one

applicable to future activity at Site 1, and to exposures under occupational and recreational scenarios.

Construction activity ona closed landfill, as well as residential use of a landfill, is prohibited because it

would breach the integrity of the CtUTentsoil cover and any future cap (EPA 1993b).

The data summaries for each site providethe arithmetic mean and 95 upper confidence limit (UCL) of

the arithmetic mean concentrations for every chemical detected at least once in soil. The probability

density function (PDF) was determined for each chemical from detected values only; if the chemical

was detected fewer than 5 times, a PDF could not be determined and a normal distribution was

assumed. One-half the SQL was used as a proxy value for nondetected results when calculating

descriptive statistics (i.e., mean, 95UCL and standard deviation).

c: _tk\alameda\docs_appendix.doc 12



Following the data summary, COCs for soil were selected using screening criteria recommended by

EPA guidance (EPA 1989). These criteria are: essemial nutriem status, frequency of detection, and a

background comparison. Figure C.4-2 presems a flowchart describing the COC selection process that
was used for two sites. "

The essential human nutrientsthat may be eliminated according to EPA guidance (EPA 1989) are

calcium, iron, magnesium, potassium, and sodium. Even if these chemicals are present at

concentrations above naturallyoccurring levels, they are eliminated as COCs because they are toxic at

only very high doses. In fact, toxicity values for these chemicals have not been developed.

A frequency of detection criterion is used because chemicals detected infrequently may be sampling and

analytical artifacts, or spurious data (EPA 1989). These chemicals can be eliminated if there is no

reasonto believe that the chemicals may be present due to site-related activities. A detection frequency

limit of 5 percent is conventionally used as a benchmark for elimination. This criterion also involves

evaluating the chemicals forhistorical site use, concentration, and toxicity of the chemicals, mobility,

persistence, and bioaccumulation. Therefore, any chemical considered for elimination by this criterion

was also screened against one-tenth of its EPA Region 9 Preliminary Remediation Goals (PRGs) (EPA

1998a) to determine whether it would potentially pose a risk to human health. Chemicals were only

elimin:_tedas COCs if they were detected at a low frequency and their maximum concentration was

below one-tenth of the EPA Region 9 PRGs for residential land use. In general, the chemicals

eliminated using the frequency of detection criterion were far below one-tenth of the PRGs (usually

one-hundredth to one-thousandth of the PRG). The cumulative risks and hazard indices associated with

the eliminated chemicals were also generally below one-tenth of the PRG. No effect on the HHRA

results would have been observedhad these chemicals been retained.

The background comparisonused at Alameda Point consists of a tool box approach that includes a "hot

spot' comparison as well as parametric and nonparametric tests of means for inorganic chemicals.

Figure C.4-3 presents a flowchartoutlining the statistical toolbox approach used for Alameda Point;

details of the statistical methodology are presented in the Final Statistical Methodology for Background

Comparisons Report (PRC 1997). The tests of means were conducted at a confidence level of 0.95

(alpha = 0.05) and power of 0.90 (beta = 0.10) which exceed minimum recommendations of EPA

(EPA 1990). The statistical tests were conducted for soil samples in the 0 to 10-foot bgs depth interval

to be consistent with the background data set and other IR sites, as well as to ensure a sufficient data to

support statistical calculations. Results of the background comparison were used for the 0 to 2 foot soil

depth interval. Backgrounddata are discussed in Chapter 2 of the RI report.
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A hot spot evaluation wasconducted for each inorganic chemical using a methodology recommendedby

DTSC 0997). The 80thpercentile lower confidencelimit of the95th percentile,of the distribution

(80LCL/95) was calculatedfor each inorganicanalyte in the backgrounddata set. If the calculated

80LCL/95exceeded the maximumdetectedbackgroundconcentrationfor a chemical_ the maximum

detected value was used for the comparison. The maximum detected concentration of each inorganic

chemicalat each site was comparedto the 80LCL/95 concentrationof the background data. Hotspots

were identified as those samplesthat hadconcentrations above the 80LCL/95 threshold value. The

results of this "hot spot"comparison, together with the results of the statistical test of means, were used

to determinewhethera site inorganic chemicalexceeded backgroundand was a COC. While the hot

spot comparisonhas nearlya zero errorrate for misclassifying chemicals as below background (a Type

1 error), the errorrate formisclassifying chemicals as above backgroundis about 23 %at a samplesize

of 5, up to 96 %at a samplesize of 64.

Table C.4-I presents the background data smnmary for soil that was used for Site 1. The results of the

soil COC selection process for Site 1 is provided in Section C.7.

As discussed in Section C.5, potential exposure to groundwater throughseveral exposure pathways was

evaluated on a screening level basis. Accordingly, groundwater COCs were selected using a more

simplified process than wasused to select soil COCs.

Due to high salinity levels found in deeperportions of the groundwaterbeneath Site 1 and the presence

of the bay sediment unit (BSU) beneath most of OU-3, potential exposure to groundwater is assumedto

be limited to groundwater from the first water-bearing zone (FWBZ). Potential exposure to

groundwater was evaluated through two potential exposure pathways: (1) inhalation of volatile organic

chemicals [VOC] which have migrated from the FWBZ into the ambient air and (2) inhalation of VOCs

released during irrigation.

Under the first exposure scenario, COCs were selected using the following general guidelines. First,

because the exposure pathway assumed chemicals would migrate from the FWBZ through the vadose

zone into the ambient air, only VOCs were considered as potential COCs. Second, using the complete

set of groundwater results (see Appendix I for complete groundwater results), the VOCs were evaluated

for frequency of detection and maximum detected concentration. Chemicals detected less than five

percent of the time and for which the maximum detected concentration was less than 10 percent of the

EPA Region 9 tap water PRG were eliminated as COCs. Based on this process, 12 COCs were

identified for consideration under the first potential exposure scenario: benzene, chlorobenzene,
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chloroform, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,1-dichloroethene,

1,2-dichloroethene (total), toluene, trichloroethene, vinyl chloride, and xylenes..

Under the second exposure scenario, four chemicals were identified as COCs: benzene,

1,2-dichloroethene (total), trichloroethene, and vinyl chloride. These VOCs were selected for three

primary reasons: (1) they were found at the highest concentrations within the FWBZ beneath Site 1,

(2) VOCs are generally the most mobile class of chemicals detected in groundwater from the FWBZ

and, therefore, would be expected to migrate most quickly and be found at the highest concentrations at

wells located outside the groundwater plume, and (3) all of the selected VOCs (with the exception of

1,2-dichloroethene [total]) are considered to be potential carcinogens (EPA 1998a).
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TABLE C.4-1
ALAMEDA POINT

BACKGROUND DATA FOR SITE 1
DATA SUMMARY

Chemical SQL Frequencyof Minimum Maximum Mean Standard 95 UCL CV 80LCL/95th
Detection Detected Detected Concentration Deviation percentile

Concentration Concentration

Inorganic Chemicals (m ;/kg)

Aluminum_) NA 50/50 20 13,300 6,119 2,543 6,841 0.42 11,091

Antimony_3) 2.5-7.3 3/50 2.8 3.6 3.0 0.61 3.1 0.21 4.2

Arsenic_o 10-12 21/50 1.1 33 7.7 6.5 9.5 0.84 20.3

Barium_2_ 21-24 43/50 19.8 260 30.0 1.8 43.0 0.18 99.4

Beryllium_1) 1-1.2 9/50 0.3 1.3 0.57 0.19 0.63 0.33 0.95

Cadmium_1_ 0.36-1.2 11/50 0.33 2.9 0.66 0.49 0.80 0.75 1.6

Calcium_2_ NA 50/50 500 97,000 3,411 2.0 5,256 0.08 12,995

Chromium_4_ NA 50/50 5.0 69.7 32.0 8.4 34.4 0.10 48.5

Cobalt_u 5-6 20/50 4.3 11.4 4.3 2.3 5.0 0.54 2.6

Copper_ 5.5-5.6 48/50 4.2 49 15.7 12.1 19.1 0.77 39.3

Iron_u NA 50/50 10 20,800 10,247 3,859 11,410 0.38 17,791

Lead12_ NA 50/50 3.3 180 20.7 2.4 41.2 0.29 118

Magnesium_2) NA 50/50 500 8,820 2,540 1.6 3,192 0.06 6,231

Manganese_) NA 50/50 5.0 330 136.2 74.1 157.3 0.54 281

Mercury°_ 0.05-0.11 5/9 0.05 0.18 0.08 0.06 0.12 0.72 0.15

16



TABLEC.4-1 (Continued)
ALAMEDAPOINT

BACKGROUNDDATAFORSITE1
DATASUMMARY

Chemical SQL Frequency of Minimum Maximum Mean Standard 95 UCL CV 80LCL/95th
Detection Detected Detected Concentration Deviation percentile

Concentration Concentration

Nickel€4_ NA 50/50 5.0 71.1 27.7 9.9 30.5 0.36 46.7

Potassium€_) NA 50/50 500 1,700 914 289 996 0.32 1,479

Silver€4) 0.48-6 6/50 0.52 30 2.9 4.1 4.1 i .4 11.0

Sodiumtu 500-610 11/50 232 1,380 358 260 432 0.73 867

TitaniumCt) NA 41/41 280 663 456 77.1 480.2 0.17 603

Vanadium°_ NA 50/50 15.6 50.0 25.5 7.9 27.7 0.31 40.9

Zinc€1) NA 50/50 17.0 140.0 46.9 31.6 55.8 0.67 108.6

Notes:

SQL Sample Quantitation Limit
95 UCL 95 percent Upper Confidence Limit of the Mean Concentration
CV Coefficient of Variation

80LCL/95th percentile 80th percent Lower Confidence Limit of the 95th percentile of the distribution
NA Not applicable
mg/kg milligrams per kilogram

o_ Datanormallydistributed
€:) Data lognormallydistributed. CalculatedCV and80LCL/95thpercentilefornaturallogarithm-transformeddata. '
_3_ Too few detectionsto determinedistribution.CalculatedCV and80LCL/95thpercentilefromarithmeticmeanandstandarddeviation.
_4_ Dataare not normallyor lognormallydistributed. CalculatedCV and80LCL/95thpercentilefrom arithmeticmeanandstandarddeviation
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C.5 EXPOSURE ASSESSMENT

An exposure assessment includes an evaluation of potential human receptors that couldcontact site-

related chemicals, as well as routes, magnitude, frequency, and duration of exposure. An evaluation

of all possible human exposures is necessary to identify receptors that are in current contact with or that

could contact Alameda Point contaminants in the future. Although the installation has closed, some

personnel are still at the base in administrative, maintenance, and security roles. The principal

objective of this evaluation is to identify exposures that represent reasonable maximum (RME) and

average (AVG) scenarios (EPA 1992b) at Alameda Point. The concept of reasonable scenarios

underlies the RME concept developed by EPA. As defined by EPA (1989), the RME is the maximum

exposure that is reasonably expected to occur at a site. It should be emphasized, however, that the

RME exposure is for the same receptor and that, before risks are calculated, it must be determined

whether "it is likely that the same individual would consistently face the 'reasonable maximum exposure

(RME)"(EPA 1989, emphasis not added).

It is also important that intake variable values for each RME exposure pathway should be "selected so

that the combination of all intake variables results in an estimate of the reasonable maximum exposure

for that pathway" (EPA 1989). In other words, the most conservative intake variables for each

parameter for a given pathway are not used exclusively. A combination of average and upper-bound

values should be combined to estimate exposures that are meaningful and represent the actual

reasonable maximum exposure for the site.

The exposure assessment for OU-3 included the following steps:

• Characterization of the exposure setting(s) and identification of potential future
human receptors

• Identification of exposure pathways and exposure routes

• Estimation of exposure point concentrations,and

• Quantification of chemical intake for pathway specific exposures for each
potential receptor

Following EPA guidance (1989), all complete exposure pathways were selected for evaluation unless:

• Exposure from the pathway is likely to be much less than that from another pathway
involving the same medium of the same exposure point
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• The potential magnitudeof exposure from a pathway is likely to be very low

• The probability of the exposure occurring is very low and the risks associated with the
pathway are low. ....

C.5.1 Exposure Setting and Potential Receptors

Accordingto EPA (1989), the first step in evaluatingcurrentor potential futurechemical exposures is

an evaluation of the physical characteristicsof the site, such as climate, vegetation, soil type, and

hydrologyof surfacewater andgroundwaterthatarepertinent to the risk assessment. Surfacesoil is

the only soil medium of concern at the OU-3 site because soil excavation is not permitted within a

landfill (EPA 1993b). Surfacewater and sediment are not contained within Site 1 boundaries.

Although groundwater has been evaluated individually for each site, historical data indicate that shallow

groundwater in the East Bay Plain area is affected by high nitrate concentrations and saltwater intrusion

(ACFCWCD 1988).

As discussed in Section 2.3, the artificial fill (FWBZ) and Merritt Sands formation (SWBZ) are

separated by the Bay SedimentUnit in the western and central regions of Alameda Point. The SWBZ is

generally brackish to saline. A deeper fresh water aquifer (Alameda formation) is separated from the

FWBZ and SWBZ by a thick impermeable layer comprised of the Yerba Buena Mud Aquitard. The

FWBZ and SWBZ were sampled as part of the RI activities. Groundwater samples were not collected

from the Alameda Formation. The California RWQCB, San Francisco Bay Region, has identified the

groundwater basin in which Alameda Island lies for potential use as "domestic or municipal supply,

industrial process supply, industrialservice supply, and agricultural supply" (RWQCB 1986).

However, RWQCB indicates that "local groundwater quality conditions may vary significantly, due to

natural factors, making some groundwater supplies unsuitable for the uses indicated" (RWQCB 1986).

Until RWQCB makes a final decision regarding potential groundwateruses of the shallow aquifer at

Alameda Point, it has been assumed that the groundwater could be used for all indicated uses, including

domestic or municipal watersupply, except where prohibited by law (Sites 1 and 2E). Groundwater

quality and potential uses are discussed in Section 2.7.

Although groundwater supply wells can not be installed within Site 1 itself (Site 1 is a landfill and is

expectedto be capped),a groundwater supply well could be installed upgradiem of Site 1. For the
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purposeof the OU-3HHRA, two potentiallocationsfor a groundwatersupplywell were evaluated.

Thefirst locationis adjacentto the easternedgeof Site 1 nearmonitoringwell M031-A. This location

wasselectedbecausemonitoringwell M031-Ais locatedadjacentto Site 1 and is the well at whichthe

only Site 1pumpingtestwasperformed. It wasestimatedthat this locationwill be adjacentto the

easternboundaryof theSite 1 cap. The secondlocationis east of the runwaynear well clusterHP1-2.

The results of groundwater modeling at these two locations is presented in Attachment 6 to

Appendix C. The groundwater modeling focused on four VOCs including benzene, 1,2-dichloroethene

(total), trichloroethene, and vinyl chloride. The rationale for selection of these VOCs as groundwater

COCs is discussed in Section C.4. It was assumed that groundwater drawn from these theoretical well

locations would be used to irrigate a golf course located on all or a part of Site 1. Also, the modeled

groundwater concentrations of the four VOCs identified above were compared to their respective MCLs

as a qualitative evaluation of potential drinking water exposure.

No consistent exposure scenarioscurrentlyexist at the IR sites at Alameda Point. Some security

personnel patrol the base and some administrative and maintenancepersonnelremain at the base.

Occasionalrecreationalactivities at the base may consistof jogging, walking, and picnicking, but these

do not occur at IR sites. Although not associated with IR sites, residentialhousing is located in the

northeasterncornerof the base. Some areas of the base have been leased for occupational use. These

generalexposure scenarioscover the range of currentexposure scenarios at Alameda Point. Because

the futureexposure scenariosassociated with Alameda Point involve a greaterextent and durationof

exposure than currentexposures, only future exposureparameters were used to evaluate risks

associated with these scenarios(i.e., only futurescenarioswere evaluated).

Occupational and recreational exposures are the most reasonable exposure scenarios for future land use

at OU-3..While EPA (1989) requires that the future land use be based on professional judgment and

recognizes that "an assumption of future residential land use may not be justifiable if the probability that

the site will support residential use in the future is exceedingly small, n DTSC generally requires a

residential scenario be evaluated. However, future land use of Site 1 is known to be non-residential,

both due to reuse plans and zoning that prohibit housing development in the Site 1 area. Areas where

residential housing is precluded include landfills and wetlands, which would apply to Site 1. The

identification of potential receptors and land reuse has been guided solely by reuse plans for the base
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developed by the ARRA (1996), which has designated Site 1 for recreational and occupational

redevelopment, in fact a golf course is planned to cover a large portion of Site 10

C.5.2 Exposure Pathways and Exposure Routes

All relevantexposurepathways were evaluated for future occupationaland recreationalexposure
scenarios.

According to EPA guidance (1989), an exposure pathway consists of four elements:

• A source and mechanism of chemical release

• A retention or transport medium (or media in cases involving transfer of chemicals)

• A point of potential human contact with the contaminatedmedium (referred to as the
exposure point)

• An exposure route (such as ingestion) at the contact point

Eliminating any of these elements (except in a case where the source itself is the point of exposure)

results in an incomplete exposure pathway. Therefore, if no receptors exist that would contact the

source or transport medium, the pathway is 'incomplete" and is not evaluated. Similarly, if human

contact with an exposure medium is not possible, then the exposure pathway is incomplete and is not

evaluated.

Routes of potentialexposure associated with occupational and recreational exposure at OU-3 are the

following: incidental soil ingestion, dermal contact with soil, inhalation of particulates from soil,

inhalation of vapors from soil, and inhalation of vapors from groundwater through (1) direct migration

from the FWBZ through the vadose zone and into the ambient air and (2) release into the ambient air

during irrigation. The evaluation of the groundwater exposure pathways was performed at a screening

level. For Site 1, external exposure to radionuclides is also evaluated. Because these pathways are

based on future exposures, they are considered potentially complete and were evaluated to provide a

conservative estimate of risk. Not all of these pathways may actually be complete for all receptors in

the future.

Figure C.5-1 is the conceptual site model that indicates which exposure pathways are complete for each

potential receptor.
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C.5.3 Exposure Point Concentrations

Exposurepoint concentrations for chemicals in each medium were estimated for each Site 1 areausing

the IR database. DQOs were evaluated for data usability and it was determined thatit was appropriate

to combine data from different IR sampling efforts. Particulate concentrations were estimated using a

particulateemission factor (PEF) recommended by DTSC (DTSC 1994). For soil, a sampling depth

interval of 0 to 2 feet was used for both occupational and recreational exposure assessments. The soil

data representing the most current site conditions were used to estimate exposure point concentrations.

The data summary and exposure point concentrations are presented in Section C.7 for the Site 1.

Within each medium, descriptive statisticswere calculated for all chemicals detected. The PDFs and

either the arithmetic or geometric mean were determined for inorganic chemicals in soil, and the

arithmetic mean was determined for organic chemicals. In accordance with EPA guidance (EPA

1992c), the 95 percent upper confidence limit (95 UCL) of the arithmetic mean was calculated and used

as the exposure point concentration in the HHRA to estimate chemical intakes for soil exposures. The

95 UCL of the arithmetic mean is defined as a value that, when calculated repeatedly for randomly

drawn subsets of site data, equals or exceeds the true mean 95 percent of the time (EPA 1992c). The

95 UCL is a better predictor of actual chronic exposure conditions because k is based on the probability

of long-term random contact with contaminated areas. However, in areas where the 95 UCL exceeded

the maximum chemical concentration, the maximum concentration was used as the exposure point

concentration.

Ambient concentrations ofpolycyclic aromatic hydrocarbons (PAHs) in soils at Alameda Point are

currently being determined. To an extent, PAH concentrations in soils at Alameda Point are attributed to

PAHs brought in with the fill material dredged from various locations in the San Francisco Bay and

Oakland Inner Harbor to construct Alameda Point. These concentrations would therefore not be

attributable to historical Navy activities conducted at Alameda Point. The methodology used to develop

the Alameda Point ambient PAIl data set and the results will be described in a technical memorandum to

be prepared following the completion of the determination. This information will be used in risk

management decisions, but will not be used to select COCs. Section 2.6.1.2 of the RI report discusses

this issue in greater detail.

Groundwater exposure pathways were evaluatedon a screening-level basis. Therefore, quantification of

exposurepoint concentrations was performed differently than for soil. Specifically, evaluation of

potential exposure through inhalation of VOCs migrating from the FWBZ, through the vadose zone and
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into the ambient air was performed by comparing risk-based screening levels to maximum detected

groundwaterconcentrations (see Section C.5.4 for a more detailed discussion). For the purpose of

evaluating potential exposurethrough inhalation of VOCs released during irrigation,COC exposure point

concentrationswere estimated on the basis of groundwatermodeling (see Attachments5 and 6 to

Appendix C).

C.5.4 Quantification of Chemical Intake for Pathway Specific Exposures for Each Potential
Receptor

In this section of the HHRA, chemical intake rates were estimated for all complete exposure pathways

based on the exposure point concentrations and on the estimated magnitude of exposure to contaminated

media.

Exposure is based on "intake," which is defined as the mass of a substance taken into the body per unit

body weight per unit time. Intake from a contaminated medium is determined by the amount of the

chemical in the medium, the frequency and duration of exposure, body weigtL-xhecontact rate, and the

averaging time. The following is a generic algorithm that is used to calculate chemical intake:

I = CxCRxEFxED
BW x AT

where

I = intake (milligram per kilogram body weight-day [mg/kgMay])

C = chemical concentration in contaminated medium (milligramper kilogram
[mg/kg] or milligram per liter [mg/L])

CR = contact or ingestion rate (milligrams soil per day or litersper day)

EF = exposure frequency; how often exposure occurs (days per year)

ED = exposure duration; how long exposure occurs (years)

BW = body weight (kilogram [kg])

AT = averaging time; period over which exposure is averaged(days)

Chemical intake via ingestion and inhalation is quantified as an administered dose. However, chemical

intake from dermal exposure is estimated as an absorbed dose. Dermal contact equations have

additional exposure parameters of adherence and absorption factors or permeabilityconstants.

Adherence factors indicate the amount of soil that adheres to the skin. Absorption factors reflect the

desorption of the chemical from soil and absorption of the chemical across the skin. Due to differences
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between EPA and DTSC guidance, separatecalculationswere made for each set of absorptionfactors.

Dermal absorption factors from the Preliminary Endangerment Assessment (PEA) Manual (DTSC

1994) were used for DTSC dermal exposure estimates. For EPA dermal exposure assessment, dermal

absorption factors were those used in the EPA Region 9 PRGs (EPA 1998a). Per Region 9 guidance,

the dermal absorption factors were used in conjunction with toxicity values that had not been adjusted

for gastrointestinal absorption, although this is not recommended by EPA federal guidance (EPA 1989,

EPA 1998c). These results are listed as "Navy" values. DTSC also recommends the use ofunadjusted

toxicity values; results obtained using DTSC methodology are listed as "DTSC"values. Table C.5.4-

15presents dermal absorption factors used in the assessment of dermal intake using EPA and DTSC

methodologies.

The general equation aboveis also used for assessing intakes of radionuclides, except that body weight

and averaging time are not used. Additionally, dermal exposure is not assessed for radionuclides.

Instead, external exposure is evaluated, which incorporates a gamma shielding factor but does not rely

on exposed dermal surface area or dermal absorption factors. The intake of a radionuclide is expressed

as picocuries (pCi) instead of mg/kg-day (EPA 1989).

As previously noted, EPA (1992b) requires that exposure parameters used to determine contaminant

intakes for a given pathway should be selected so that the estimated intake represents the average and

_' RME exposure. Site-specific and EPA defaultvalues for exposure parameters were used in the

Alameda Point HHRA. Tables C.5.4-1 through C.5.4-15 present the intake equations and exposure

parameters that were used to estimate chemical intake associated with exposure to surface soil for

recreational and occupational receptors. Both RME and average intakes for future receptors were

calculated for chemical and radionuclide exposure. The results of these calculations are presented in
Section C.7

Site-specific exposure parameters for recreational receptorswere identified from several sources.

Current access and potential land use were evaluated in selecting exposure factors. Parameters for

recreational receptors were selected from the Exposure Factors Handbook (EPA 1997a) and DTSC

guidance (DTSC 1994), and were based on the types of activities expected to occur in open space areas

planned for these sites. Use of site-specific recreational parameters will ensure that calculated risks and

hazard indices are "an estimate of reasonable maximum exposure for that pathway," as specified by

EPA guidance (EPA 1989). Activity patterns for recreational receptors were based on site-specific

information and the assumption that recreational activities are those related to a community park. A

community park is assumedto be used more frequently by the same people than a regional or national

park, given its proximity to homes and offices.
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Inhalation of particulates and volatilized chemicals from soil via ambient air was evaluated for all

receptors. For occupational receptors, it was conservatively assumed that all time spent at the site was

spent outdoors and the estimated airborne concentrations for outdoor air were used. Ambient outdoor

air concentrations of particulates from surface soil are usually higher outdoors than indoors.
Volatilization factors for the volatile COCs in Site 1 are listed in Table C.5.4-16.

Potential exposures to COCs in groundwater were assumed to occur through two exposure pathways.

The first exposure pathway assumes that groundwater pumped from a well located upgradient of Site 1

is used to irrigate a golf course constructed at Site 1. Golf course irrigation practices in the San

Francisco Bay area are briefly discussed below. The upgradient locations were selected because the

presumptive remedy for Site 1 is a cap which will extend to the shoreline. Because groundwater wells

cannot be installed through a capped landfill, the presence of the cap effectively prohibits installation of

a groundwater well downgradient of Site 1.

Irrigation of bay area golf courses generally occurs under one or more of three options. The first

option involves pumping groundwater directly from an aquifer into an irrigation system. The second

option involves pumping water (either groundwater or water delivered to the site from another source)

into a system of holding tanks from which irrigation water is drawn. The third option involves

pumping water (eithergroundwater or water delivered to the golf course from another source) into an

on-site holding pond (usually designed as a "water hazard')_ irrigation water is then drawn from this

pond. Also, irrigationof bay area golf courses occurs almost exclusively at night when no potential

receptors are present (Tetra Tech 1999).

Based on discussionswith bay area golf course grounds keepers and superintendents, newer golf

courses generally use either of the first two options. The third scenario generally occurs only at older

courses (Tetra Tech 1999). For the purposes of the OU-3 HHRA, irrigation was assumed to occur

through the first scenario. Potential exposure was assumed to occur primarily through inhalation of

vapors generated during irrigation. Because new irrigation systems are largely automated and computer

controlled, potential dermal exposure is expected to be minimal and was not evaluated. Attachment 5

describesthe procedures used to estimate VOC emissions and breathing zone concentrations during

spray irrigation. Table C.5.4-9 presents the intake equation and exposure parameters that were used to

estimate chemical intakes associated with exposure to vapors generated during spray irrigation.

The second potential groundwater exposure pathway assumes that receptorsat IR Site 1 may be exposed

through inhalationto VOCs thathave migratedfrom the FWBZ, through the vadose zone, into the

ambient air above Site 1. The potential for this type of migration was estimated using chemical-specific

groundwater to ambientair volatilization factors(VFwamb). The VFwamb values were generated

using the method recommendedby the American Society for Testing and Materials (ASTM) (ASTM
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1997). TableC.5.4-10 presents the non-chemical-specific parameter values and Table C.5.4-11 the

chemical-specific parameter valuesused to calculatechemical-specific VFwamb .values. Chemical-

specific VFwamb values are presented in Table C.5.4-12.

The estimated chemical-specific VFwamb values and chemical-specific EPA Region 9 ambient air

PRGs (EPA 1998a) were then used to back-calculate chemical-specific risk-based screening levels

(RBSL) in groundwater according to the ASTM recommendedmethod (ASTM 1997). Specifically, the

ASTM method assumes exposure through inhalation of vapors by residential exposures. Therefore, this

method produces more conservative (lower) RBSLs than would be produced if occupational or

recreational exposures had been assumed (as is the case for the remainder of the HHRA). The

comparison of Site 1 groundwater concentrations to chemical-specific RBSLs is discussed in Section
C.7.

It is documented that ingesting fish caught in San FranciscoBay can result in adverse health effects.

The following is a summary of a study conducted by the Regional Water Quality Control Board

(RWQCB) on ingestion of fish from the San Francisco Bay and the resulting health advisory for fish

consumption issued by the Office of Environmental Health Hazard Assessment (California

EnvironmentalProtection Agency [Cal/EPA] 1994aand 1994b). The RWQCB study was conducted to

measure the levels of chemical contaminants in fish caught by anglers in San Francisco Bay. Fish were

collected between May 2 and June 10, 1994, from 16 sampling locations throughout the bay. The fish

sampled are representative of those commonly eaten in all areas of the bay, and are most likely to be

contaminatedbecame of their fat content. The fish fillets were analyzed for over 100 potentially

harmfulchemicals. Of these chemicals, polychlorinated biphenyls, mercury, chlordane, DDT,

dieldrin, and dioxim were detected at levels of concern(Cal/EPA 1995). Vallejo-Mare Island was the

samplinglocationfrom which fish most often exhibitedhigh levels of chemical contaminants. The

concentrationsof chemicals found in San Francisco Bay fish are not known to cause immediate adverse

health effects. Adversehealth effects associated with chronic(long-term) exposure to high levels of

these chemicals include cancer, and impaired mentaland motor development in fetuses, infants and

small children (Cal/EPA 1995).

Cal/EPA has issued the following interim consumption advisory covering certain fish species from San

Francisco Bay (Cal/EPA 1994b).

• Adults should limit their consumption of San Francisco Bay sport fish to, at most, two
meals per month. A fish meal is defined by Cal/EPA as an 8-ounce portion, prior to
cooking, for a 154-pound (70 kilogram) person.

• Adults should not eatany striped bass over 35 inches.
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• Women who are pregnant, may become pregnant, or who are breast feeding, and
children under the age of 6, should not eat more than one mealper month and, in
addition, should not eat any meals of large shark (over 24 inches) or large striped bass
(over 27 inches).

• This advisory does not apply to salmon, anchovies, herring, and smelt caught in the
bay; other ocean caught sport fish; or commercial fish.

C.5.5 Lead Assessment

Lead was selectedas a soil COC at Site 1. Risks and hazard indices are notcalculated for lead in the

same manner as other COCs because EPA and Cal/EPA have developed a physiologically based

modeling approach to evaluate the intake and subsequent blood lead levels of receptors, based on

residential exposure to soil and groundwater. Cal/EPA's Lead Model estimates the percentage of

children and adults whose blood lead levels would exceed acceptable limits if exposed to a specific
concentration of lead.

EPA uses 400 mg/kg of lead in soil as a screening value (EPA 1998a). CaI/EPA uses 130 mg/kg as a

screening value for residential exposure (EPA 1998a). Cal/EPA's lead model (which is based on

residential exposure) was used to assess lead exposures at Site 1 even thoughresidential development of

a landfill is prohibited.

C.5.6 Radiation Dose Assessment

In additionto a risk assessment, a dose assessment was performed for radium-226 and radium-228
detected at Site 1. The dose assessment was conducted in accordance with Risk Assessment Guidance

for Superfund (EPA 1989) and using Federal Guidance Report 11: Limiting Values of Radionuclide

Intake and Air Concentration and Dose Conversion Factors for Inhalation, Submersion, and Ingestion

(EPA 1988). The Federal Guidance Report is based on the 1987 Federal Radiation Protection Guidance

and aimed more at occupational exposures than general population exposures. The program RESRAD

was used to calculate dose from exposure to radium (DOE 1990).

The dose conversion factors (DCFs) presented in Federal Guidance Report 11 convert the intake of a

radionuclide (expressed in terms of pCi per year [pCi/y]) to an effective dose equivalent (EDE)

expressed in terms of miUirem per year (torero/y). The EDE is the sum of all doses to all organs of the

body from some concentration of radionuclide(s) for 50 years following intake.

For the occupationalreceptor, the RME exposure parameters were 250 days per year (days/y), 8 hours

per day; an inhalation rate of 0.83 cubic meters per hour (m_/hr); and soil ingestion rate of 50
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milligrams per day (rag/day). For the recreational receptor, the RME parameters were 242 days/y, 2.5

_' hours per day; an inhalation rate of 1.25 m3/hr; and ingestion rate of 16 mg/day .(based on 100 mg/day

for 2.5 hours). For external exposures, the unitless ratios of hours exposed to hours per day and days

exposed to days per year were added to the equation. For example, an occupational worker is exposed

8 out of 24 hours (ratio of 0.3) and 250 days out of 365 days in a year (a ratio of 0.68). Tables C.5.4-

13 and C.5.4-14 present the dose assessment parameters for recreational and occupational receptors,

respectively.

Results of the dose assessment are described in terms of mrem/y. Results were compared to the EPA

acceptable levels of 15 mrem/y EDE and the typical cleanup requirements for sites with radium, which

are 5 pCi/g over background for surface soil (0 to 15 cm bgs) and 15pCi/g above background for

deeper soils (EPA 199To).

In addition, the RESRAD program calculates a risk corresponding to the dose. Both dose and risk are

calculated from time = 0 years to time = 1,000 years. The results are summarized in Section C.7.1;

complete print-outs from the RESRAD program may be found in Attachment 3.
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TABLE C.5.4-1

ALAMEDA POINT OU3 HHRA
EXPOSURE PARAMETERS AND INTAKE ALGORITHM

RECREATIONAL EXPOSURE:
SOIL INGESTION

Intake (mg/kg-day) = C x IR x ET x EF x El) x CF
BW x AT

RME AVG

C = chemical Concentration (mg/kg) °) Site Specific Site Specific

IR = Ingestion Rate (mg/hr)_2) 19.9 9.9

ET = Exposure Time (hours/day)o) 2.5 1.9

EF = Exposure Frequency (days/year) _4) 242 104

ED = Exposure Duration (years) _5) 30 9

CF = Conversion Factor (kg/mg) 1E-6 1E-6

BW = Body Weight (kg) _5) 50 50

AT = Averaging Time (days)
Noncarcinogenic 10,950 3,285
Carcinogenic 25,550 25,550

Notes:

o_ The lower of the maximum detected concentration and the 95 UCL of the arithmeticmean concentration.

_2) The time-weighted RME value is based on the following age group-specific RME outdoorsoil ingestion
rates: 21.4 mg/hr for children up to age 5 years, 20.7 mg/hr forchildren age 6 through 11 years, and
19.2 mg/hr forpersons age 12 to 30 years. The time-weighted average value is based on the following
age group-specific outdoor soil ingestion rates: 10.7 mg/hr for children up to age 5 years, 10.3 mg/hr
for children age 6 to 11 years, and 9.6 mg/hr for receptors age 12 to 30 years. The derivation of the
RME and average time-weightedoutdoor soil ingestion rates are detailed in Attachment4 to Appendix C.

o_ The time-weighted R_MEvalue is based on RME value of 1 hour/dayup to age 5 years (DTSC 1992), 5.6
hr/day for childrenup throughage 11 and 1.5 hours/day for ages 12-30 years (EPA 1997a). The average
value is the time-weightedaveragebased on AVG values of 1 hourper day upto age 5 years (DTSC
1992), 5.6 hours/day for children up throughage 11 and 0.5 hoursper day for ages 12-30 (EPA 1997a).

_4_ The RME valuewas obtainedfrom DTSC (1992): 4 days per week up to age 5 and 5 days per week ages
5-30 years. The average value is based on 2 days per week (professionaljudgment).

_5_ The time-weightedbody weight is based on the following age group-specificbody weights: 15 kg for
children up to age 5 years (Table7-2 in EPA 1997a), 30.8 kg for children age 6 to 11years (Table7-2 in
EPA 1997a), and 65.1 kg for receptorsage 12 to 30 years (Table7-3 in EPA 1997afor receptorsage 12
to 17 years and Table 7-2 in EPA 1997a for receptors age 18to 30 years [averageof results for the 18 <
25 year and 25 < 35 yearage groups]).
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TABLE C.5.4-2
ALAMEDA POINT OU3 HHRA

EXPOSURE PARAMETERS AND INTAKE ALGORITHM
RECREATIONAL EXPOSURE:

DERMAL CONTACT WITH SURFACE SOIL -.

Intake (mg/kg-day) = C x SA x ABS x AF x EF x ED x CF
BW x AT

RME AVG

C = Chemical Concentration (mg/kg) <_) Site Specific Site-Specific

SA = Surface area (cm2/events) c2) 5,300 2,000

ABS = Absorption factor °) Chemical-specific Chemical-specific
t

AF = Adherence factor (Ing/cm2)€4)
EPA 0.08 0.08
DTSC 1.0 0.2

EF = Exposure Frequency (events/year) €5) 242 104

ED = Exposure Duration (years) €6) 30 9

CF = Conversion Factor (kg/mg) 1E-6 1E-6

BW = Body Weight (kg)<6) 70 70

AT = Averaging Time (days)
Noncarcinogenic 10,950 3,285
Carcinogenic 25,550 25,550

Notes:
<_The lower of the maximumdetectedconcentrationand the 95 UCL of thearithmeticmean concentration.

_> EPA 1992a. RME value correspondsto head,hands, forearms, andlower legs. AVG value correspondsto
head andhands.

<3>For the DTSC dermal assessment, chemical-specific values from DTSC (DTSC 1994). For the Navy dermal
assessment, chemical-specific values from the EPA Region 9 PRGs (1998a) were used. See Section C.5.4 for a
discussion of dermal exposure assessment. TableC.5.4-11 presents dermalabsorptionfactors.

€4_EPA 1998a; DTSC 1994.

_5)RME value from DTSC (1992): 4 days per week up to age 5 and 5 days per week ages 6-30 years. AVG value
based on 2 days per week (professional judgment).

<6_EPA 1989.
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TABLE C.5.4-3

ALAMEDA POINT OU3 HHRA
EXPOSUREPARAMETERS AND INTAKE ALGORITHM

RECREATIONAL EXPOSURE:
INHALATION OF PARTICULATES

Intake (mg/kg-day) = C x IR x ET x EF x ED x PEF
BW x AT

RME AVG

C = Chemical Concentration (mg/kg) <1) Site Specific Site-Specific

IR = Inhalation Rate (m3/hr)c2) 1.25 0.83

ET = Exposure Time (hours/day) _3) 2.5 1.9

EF = Exposure Frequency (days/year) _4) 242 104

ED = Exposure Duration (years)€2) 30 9

PEF = Particulate Emission Factor (kg/m3)_5) 5E-8 5E-8

BW = Body Weight (kg) €2) 70 70

AT = Averaging Time (days)
Noncarcinogenic 10,950 3,285
Carcinogenic 25,550 25,550

Notes:

_ The lower of the maximumdetectedconcentrationand the 95 UCL of the arithmeticmean concentration.

_2_EPA 1989. The valueof 1.25m3/hourcorrespondsto moderateactivity for an adultmale.

_3)Time-Weighted RME value is basedon RME values of I hour/dayup to age 5 years (DTSC 1992), 5.6 hr/day
for children up throughage 11 and 1.5 hours/day forages 12-30 years (EPA 1997a). Average value is time-
weighted average basedon AVG values of I hour per day up to age 5 years (DTSC 1992), 5.6 hours/day for
children up throughage 11 and 0.5 hoursper day for ages 12-30 (EPA 1997a).

_4)DTSC 1992. RMEvalues of 4 days per week to age 5 and5 days per week for ages 6-30 years. AVG value
based on 2 days per week (professionaljudgment).

_5)DTSC 1994. Default value from guidance document.
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TABLE C.5.4-4
ALAMEDA POINT OU3 HHRA

EXPOSURE PARAMETERS AND INTAKE ALGORITHM
RECREATIONAL EXPOSURE:

INHALATION OF VAPORS FROM SOIL IN AMBIENT AIR

Intake (mg/kg-day)= C x IR x ETx EF x ED x VF
BW x AT

RME AVG

C = Chemical Concentration (mg/kgyI) Site-Specific Site-Specific

IR = Inhalation Rate (m3/hr)_2) 1.25 0.83

ET = Exposure Time (hours/day) (3) 2.5 1.9

EF = Exposure Frequency (days/year) _4) 242 104

ED = Exposure Duration (.years) t2) 30 9

VF = Volatilization Factor (kg/m3) _5) Chemical-specific Chemical-specific

BW = Body Weight (kg)a) 70 70

AT = Averaging Time (days)
Noncarcinogenic 10,950 3,285
Carcinogenic 25,550 25,550

Notes:

o_The lower of the maximumdetected concentrationand the 95 UCL of the arithmetic meanconcentration.

a) EPA 1989.

_3_Time-WeightedRMEvalue is based on RMEvalues of 1hour/dayup to age 5 years (DTSC 1992), 5.6 hr/day
for children upthroughage 11 and 1.5 hours/day for ages 12-30 years (EPA 1997a). Average value is time-
weighted averagebased on AVG values of 1hourper day up to age 5 years (DTSC 1992), 5.6 hours/day for
children up throughage 11 and 0.5 hours perday forages 12-30 (EPA 1997a).

_4_DTSC 1992. RME values of 4 days per week to age 5 and 5 days per week for ages 6-30 years. AVG value
based on 2 daysper week

_s)EPA 1998a.
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TABLEC.5.4-5
ALAMEDAPOINTOU3EIHRA

EXPOSUREPARAMETERSAND INTAKEALGORITHM
OCCUPATIONALEXPOSURE:

SOILINGESTION

Intake (mg/kg-day) = C x IR x EF XEl) x CF
BW x AT

RME AVG

C = Chemical Concentration (mg/kg)(' Site Specific Site Specific

IR = IngestionRate (rag/day) (2) 50 50

EF -- Exposure Frequency (days/year) °) 250 219

ED = ExposureDuration(years)(3) 25 5

CF = ConversionFactor(kg/mg) 1E-6 1E-6

BW = BodyWeight(kg)(2) 70 70

AT = AveragingTime(days)
Noncarcinogenic 9,125 1,825
Carcinogenic 25,550 25,550

Notes:

(I)Thelowerof themaximumdetectedconcentrationandthe95 UCLof the arithmeticmean concentration.

a)EPA1991a.

_3)EPA1997a. Constructionworker: Professionaljudgment
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TABLE C.5.4-6
ALAMEDA POINT OU3 HHRA

EXPOSURE PARAMETERS AND INTAKE ALGORITHM
OCCUPATIONAL EXPOSURE:

DERMAL CONTACT WITH SURFACE SOIL -..

Intake (mg/kg-day) = C x SA x ABS x AF x EF x ED x CF
BW x AT

RME AVG
C = Chemical Concentration (mg/kg)_ Site Specific Site-Specific

SA = Surface area (cm2/event)(2) 2,910 2,000

ABS = Absorption factor°) Chemical-specific Chemical-specific

AF = Adherence factor (mg/cm2)_4)
EPA 0.08 0.08
DTSC 1.0 0.2

EF = Exposure Frequency (events/year)_5) 250 219

ED = ExposureDuration (years)°) 25 5

CF = Conversion Factor (kg/mg) 1E-6 1E-6

BW = Body Weight (kg) (6) 70 70

AT = AveragingTime (days)
Noncarcinogenic 9,125 1,825
Carcinogenic 25,550 25,550

Notes:

(i) Thelowerof the maximumdetectedconcentrationandthe 95 UCLof the arithmeticmean
concentration.

_2)EPA 1997a. RME valueis 15%of total body surfacearea (face, forearms,andhands). AVG value
correspondsto headand hands.

3 For the DTSCdermal assessment,chemical-specificvaluesfrom DTSC(DTSC1994). For the Navydermal
assessment,chemical-specificvaluesfrom EPA Region9 PRGs(EPA 1998a)wereused. Dermalabsorption
factorsare presentedin Table C.5.4-11.

_4_EPA 1998a;DTSC 1994.

_5)EPA 1997a. ConstructionWorker:professionaljudgment

_6_EPA 1989.
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TABLE C.5.4-7
ALAMEDA POINT OU3 HHRA

EXPOSURE PARAMETERS AND INTAKE ALGORITHM
OCCUPATIONAL EXPOSURE: _...

INHALATION OF PARTICULATES FROM SOIL

Intake (mg/kg-day) = C x IR x ET x EF x ED x PEF
BW x AT

RME AVG

C = Chemical Concentration (mg/kg) °) Site Specific Site-Specific

IR = Inhalation Rate (m3/]]l') (2) 0.83 0.83

ET = ExIx)sure Time (hours/day) <2) 8 8

EF = Exposure Frequency (days/year) _3) 250 219

ED = Exposure Duration (years)<3) 25 5

PEF = Particulate Emission Factor(kg/m3)_4) 5E-8 5E-8

BW = Body Weight (kg)c2) 70 70

AT = Averaging Time (days)
Noncarcinogenic 9,125 1,825
Carcinogenic 25,550 25,550

Notes:

") The lower of the maximum detected concentration and the 95 UCL of the arithmetic mean concentration.

(2)EPA 1989. The value of 1.25 m3/hourcorresponds to moderate activity for an adult male.

(3)EPA 1997a.

(4)DTSC 1994. Default value from guidance document.
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TABLE C.5.4-8

ALAMEDA POINT OU3 HHRA
EXPOSURE PARAMETERS AND INTAKE ALGORITHM

OCCUPATIONAL EXPOSURE:
INHALATION OF VAPORS FROM SOIL IN AMBIENT AIR

Intake (mg/kg-day) = C x IR x ET x EF x ED x VF
BW x AT

RME AVG

C = Chemical Concentration (mg/kg)(1) Site-Specific Site-Specific

IR = Inhalation Rate (ma/hr) a) 0.83 0.83

ET = Exposure Time (hours/day) _3) 8 8

EF = Exposure Frequency (days/year)(4) 250 219

ED = Exposure Duration (years) (2) 25 5

VF = Volatilization Factor (kg/m3)_4) Chemical-specific Chemical-specific

BW = Body Weight (kg)c2) 70 70

AT = Averaging Time (days)
Noncarcinogenic 9,125 1,825
Carcinogenic 25,550 25,550

Notes:

_1)Thelowerof themaximumdetectedconcentrationandthe 95 UCLof thearithmeticmeanconcentration.

(2)EPA 1989.

(3)EPA 1997a.

(4)EPA 1998a.
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TABLE C.5.4-9

ALAMEDA POINT OU3 HHRA
EXPOSURE PARAMETERS AND INTAKE ALGORITHM

OCCUPATIONAL EXPOSURE:
INHALATION OF VAPORS FROM GROUNDWATER IN AMBIENT AIR

DURING SPRAY IRRIGATION

Intake (mg/kg-day) = C x IR x ET x EF x ED
BW x AT

AVG

C = Chemical Concentration (mg/m3)(_) Site-Specific Site-Specific

IR = InhalationRate(m3]hr) (2) 0.83 0.83

ET = ExposureTime(hours/day)°) 1 1

EF = ExposureFrequency(days/year)(4) 214 153

ED = ExposureDuration(years)°) 25 5

BW = BodyWeight(kg) (2) 70 70

AT = AveragingTime (days)
Noncarcinogenic 9,125 1,825
Carcinogenic 25,550 25,550

Notes:

(_)See Attachment5.

(2)EPA 1989.

(3)Irrigationof bay areagolf courses generally occursatnight whenno receptorsarepresent. However for
purposes of the OU3 HHRA, it was assumed thata groundkeeperwas exposedfor one hour per day.

(4)Bay areagolfcourses are generally irrigatedduringperiods of low precipitation;April through October(Tetra
Tech 1999). UnderRME conditions, it was assumedthat a golf courseemployee would be exposedevery day
April through October. Under average conditions, it was assumedthat the workerwould be exposed 5 daysper
week during this time frame.
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TABLE C.5.4-10

ALAMEDA POINT OU3 _
RISK-BASED CORRECTIVE ACTION (RBCA) PARAMETERS

USEDTO CALCULATEVF,_b

Parameter Description Value Reference
ThetaTa Total soil porosity 0.38 ASTM default (ASTM1997)
Theta_sa Volumetricwatercontentin vadosezone 0.12 ASTMdefault(ASTM1997)

soils

Theta_ a Volumetric air content in vadose zone 0.26 ASTM default (ASTM 1997)
soils

Theta_p _ Volumetric water content in capillary 0.38 b EPA (1992d)

fringe

Theta_ Volumetric air coment in capillary fringe 0b EPA (1992d)

h_v (cm) Thickness of capillary fringe 8c EPA (1992d) and Fetter (1994)
l_, (cm) Thickness of vadose zone 152d See Appendix H
L_ (cm) Depth to _roundwater = _ + l_ 160 NA
U._ (cm/s) Wind speed above ground surface in 225 ASTM default (ASTM 1997)

ambient mixing zone

Xw (cm) Ambient air mixing zone height 200 ASTM default (ASTM 1997)
W (cm) Width of source area parallel to wind, or 19,446 e See Volume II (Figure 6-14)

groundwater flow direction

Notes:

cm = centimeter

cm/s = centimeter per second

* All themvalues are dimensionlessfractions:

b The lower portion of the capillary fringe is assumed to be saturated; that is, withoutair spaces contiguous
with the atmospherethrough which diffusion may occur. This assumption is based on the statement by EPA
(1992d), that "There exists a capillary fringe above the top of the groundwater table in which the soil pores axe
also filled withwater (in the upper portion of the fringe, the soft moisture content is below saturation but still
elevated in comparison to the soil above the fringe."

c Reviewof boring logs from Site 1 indicates that the soil above the water table is poorly sorted and
consists in large part of fine to medium sand (Appendix A). Fetter (1994) indicates that the capillary fringe
expected in free to medium free sand ranges from 25 to 50 centimeters. Conservatively, the lower value of 25
centimeters was selected. EPA (1992d) states that the lower portion of the capillary fringe is saturated. It was
assumed that the lower one-third of a 25 centimeter thick capillary fringe is saturated. The model considered this
saturated portionas the capillary fringe, and the unsaturated portion as part of the vadose zone.

d The depth to groundwaterwas estimatedas 160 centimeters from well logs for the most highly
contaminatedwells (M028-A, -C, -E, and M034-A) (Appendix H). The thickness of the vadose zone was
estimated as L_ - l!_.

The averagewest-to-east width of Site 1 (see Figure 6-14).
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TABLE C.5.4-11

_, ALAMEDA POINT OU3 HHRA
CHEMICAL-SPECIFIC PARAMETERS a

USED TO CALCULATE VFwmb
....

Chemical b D._ (cm2/sec) D,,_._(cm2/sec) H (unitless)
Benzene 0.088 9.80x10 .6 0.2255

Chlorobenzene 0.07198 6.80x10 .6 0.15252

Chloroform 0.088745 1.00x10 .6 0.11767

1,2-Dichlorobenzene 0.12976 7.90x10.6 0.07913
1,3-Dichlorobenzene O.12976 7.90x10 6 0.0779

1,4-Dichlorobenzene 0.12976 7.90xl 0.6 0.0656
1,1-Dichioroethene 0.07914 1.04x10 -s 6.314

cis- 1,2-Dichloroethene 0.07914 1.13 x 10.5 0.3075

1,2-Dichloroethene (total) 0.07914 1.13x10 s 0.26896
Toluene 0.07834 8.60x10.6 0.27101

tram-l,2-Dichloroethene 0.07914 I. 13x10 .5 0.2706

Trichloroethene 0.072 8.20x10 .6 0.36572

Vinyl Chloride O. 107345 1.23x 10.6 28.7

Xylene 0.007 8.40x10 .6 0.2173

cm2/sec Square centimeter per second

_v' D_ Diffusivity in air
D,_,, Diffusivity in water
H Henry's Law Constant

All chemical specific parameterstakenUSEPARegion 9 PreliminaryRemediationGoals (PRG)
GuidanceDocument(EPA 1998a).

b COCs were selectedaccording to the following general guidelines. First, because the exposure pathway
assumeschemicals migrate from the FWBZ throughthe vadose zone into the ambientair, only VOCs were
consideredas potentialCOCs. Second, using the completeset of groundwaterresults (see AppendixI for
completegroundwaterresults), the VOCs were evaluatedfor frequency of detectionand maximum detected
concentration. Chemicalsdetectedless thanfive percentof the time and for whichthe maximum detected
concentrationwas less than l0 percent of the EPA Region9 tap water PRG were eliminatedas COCs.
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TABLE C.5.4-12

ALAMEDA POINT OU3 ItHRA _€
COMPARISONOF CHEMICAL-SPECIFICRISK-BASEDSCREENINGLEVELS"

TO MAXIMUM DETECTED GROUNDWATER CONCENTRATIONS

ChemicaP VF,,_ _ EPA Region 9 Risk-based Maximum
([mg/m3]/ Ambient Air Screening Level Detected
[mg/L]) PRGd 0tg/m3) (RBSL) in Groundwater

Groundwater_ Concentration r

0,r/L)
Benzene 1.41E-04 0.23 1,631 150
Chlorobenzene 9.74E-05 21 215,606 160
Chloroform 1.4E434 0.084 600 34

1,2-Diehlorobenzene 1.12E-04 210 1,875,000 75
1,3-Dichlorobenzene 1.12E-04 8.4 75,000 2
1,4-Dichlorobenzene 1.11E-04 0.28 2,523 9
1,1-Dichloroethene 1.55E-04 0.038 245 50

cis- 1,2-Dichloroethene 1.63E-04 37 226,994 22,000

1,2-Dichloroethene(total) 1.63E-04 37 226,994 110,000
Toluene 1.25E-04 400 3,200,000 2,400
Trans-1,2-dichloroethene 1.63E-04 73 447,853 45,000
Trichloroethene 1.33E-O4 1.1 8,271 71

Vinyl chloride 1.83E-05 0.022 1,202 20,000 f

Xylene 9.15E-05 730 7,978,142 490
Notes:

The values in this table are presented with greater precision than is warranted by the underlying data and analysis
in order to facilitate verifying the calculations.

mg/m3 milligram per cubic meter
mg/L milligram per liter
/_g/m_ microgram per cubic meter
pg/L microgram per liter

" To assess the potential for adverse health effects associated with exposure to volatile organic chemical
(VOC) concentrations in the ambient air above the landfill, chemical-specific risk-based screening levels in

groundwater(RBSLgw) were comparedwith maximum detected groundwaterconcentrations. The RBSL_ were
back-calculatedusing Region 9 ambientair PRGs and volatilization factorsrelatingthe concentrationof each
chemical in groundwaterand its potential concentration in ambient air (VF,,_).

b COCs were selected according to the following general guidelines. First, because the exposure pathway
assumes chemicals migrate from the FWBZ through the vadose zone into the ambient air, only VOCs were
considered as potential COCs. Second, using the complete set of groundwater results (see Appendix I for
complete groundwater results), the VOCs were evaluated for frequency of detection and maximum detected
concentration. Chemicals detected less than five percent of the time and for which the maximum detected
concentration was less than 10 percent of the EPA Region 9 tap water PRG were eliminated as COCs.

c Calculated as described in ASTM (1997) using parameter values presented in Tables C.5.4-10 and
C.5.4-11.

a EPA (1998a).
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TABLE C.5.4-12 (Continued)

ALAMEDA POINT OU3 ItI[RA
COMPARISON OF CHEMICA_SPECIFIC RISK-BASED SCREENING LEVELS"

TO MAXIMUM DETECTED GROUNDWATER CONCENTRATIONS

€ Calculated as VF,,_b/EPA Region 9 ambient air PRG (ASTM 1997).

f The maximum concentrations presented represent concentrations detected at all depths of the aquifer
beneath Site 1. However, realistically, only VOCs present in the FWBZ are likely to volatilize into the ambient
air. Complete groundwater results are presented in Appendix I.

s The maximum detected concentrationpresented for vinyl chloride was detected in May 1998 in the
deepest portion of the aquifer. In the last five years, only twice has vinyl chloride been detected in the FWBZ at
a concentrationgreater than the RBSL: 7,300/zg/L at well M028 in November 1997 and 4,200/zg/L at well
M028 in October 1994. However, from 1998 to the present vinyl chloride has not been detected in the FWBZ at
a concentrationexceeding the risk-based screening level. Therefore, considering also that the risk-based
screening level is based on residential exposure which is more conservative than either the recreational or
occupational exposure scenarios evaluated at Site 1, vinyl chloride does not present a risk to receptors through
inhalationof ambient air.
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TABLE C.5.4-13
ALAMEDA POINT OU3 HHRA

EXPOSURE PARAMETERS FOR RADIONUCLIDE DOSE AND RISK ASSESSMENT
RECREATIONAL EXPOSURE

o..

Parameter Value

Concentration Site-specific (picoCuries/gram)
Ingestion Rate of soil (_) 6.25 milligrams per hour (mg/hr)
Exposure Time _2) 2.5 hours per day (hr/day)
Exposure Frequency(3) 242 days per year
Exposure Duration") 30 years
Inhalation Rate (4) 1.25 cubicmeter per hour (m3/hr)
Time Exposure Fraction_5_ 2.5 hours/24 hours = 0.1
Gamma Shielding Factors_5) Inhalation - 0.4

External - 0.7

Notes:

°)EPA 1997a. RMEValueof 6.25 mg/tn"equatesto 100mg/day

{2)Time-WeightedRMEvalueis basedon RMEvaluesof 1 hour/dayup to age 5 years(DTSC 1992),5.6 hr/day
forchildrenup throughage 11and 1.5hours/dayforages 12-30years(EPA 1997a). Averagevalueis time-
weightedaveragebasedon AVGvaluesof I hourperdayup toage 5 years(DTSC1992),5.6 hours/dayfor
childrenup throughage 11and0.5 hoursperday forages 12-30(EPA1997a).

{3)DTSC 1992. RMEvaluesof 4 daysperweekto age 5 and5 days per weekforages 6-30 years. AVGvalue
basedon 2 daysper week

"JEPA1989.

_5)DOE 1990.
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TABLE C.5.4-14

_, ALAMEDA POINT OU3 HHRA
EXPOSURE PARAMETERS FOR RADIONUCLIDE DOSE AND RISK ASSESSMENT

OCCUPATIONAL EXPOSURE

Parameter Value

Concentration Site-specific (picoCuries/gram)
Ingestion Rate of soil (t) 50 milligrams per day (mg/day)
Exposure Time (1) 8 hours per day 0ar/day)
Exposure Frequency(_) 250 days per year
Exposure Duration(1) 25 years
Inhalation Rate (2) 0.83 cubic meter per hour (m3/hr)
Time Exposure Fraction°) 8.0 hours/24 hours = 0.3
Gamma Shielding Factors(3) Inhalation - 0.4

External - 0.7

Notes:

(_)EPA 1997a.

(2)EPA 1989.

(3)DOE 1990.
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TABLE C.5.4-15

ALAMEDA POINT OU3 HHRA
HUMAN HEALTH RISK ASSESSMENT

DERMAL ABSORPTION FACTORS

CHEMICALS DERMAL ABSORPTION DERMAL ABSORPTION
FACTORS FROM EPA FACTORS

(1998a) FROM DTSC (1994)
Chlorinated Insecticides 0.1 0.05
DDT 0.03 0.05
Chlordane 0.04 0.05

Polycyclic aromatichydrocarbons 0.13 0.15
Organophosphates 0.1 0.25
Pentachlorophenol 0.25 0.25
Polychlorinated Dibenzo-p-dioxins 0.03 0.03
and Dibenzofurans

PolychlorinatedBiphenyls(PCBs) 0.14 0.15
OtherOrganic Chemicals 0.10 0.10
Cadmium 0.01 0.001
Arsenic 0.03 0.03
Hexavalent Chromium 0.01 0

Other metals and complexed 0.01 0.01
cyanides
Freecyanide 0.01 O.10
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TABLE C.5.4-16
ALAMEDA POINT OU3 Ill:IRA

EXPOSURE ASSESSMENT
VOLATILIZATION FACTORS

Chemical Henry's LawConstant I Soil-water Partition Volatilization Factor3
(dimensionless) Coefficient: (L/kg) (m3/kg)

Acetone 0.0016 0.22 12,904

Acenaphthene 0.0063 460 176,382
Anthracene 0.0027 1,00 538,650
Benzene 0.23 6.5 2,777

Bis(2-chloroethyl)ether) 0.00074 75.9 664,063
Carbon Disulfide 1.24 4.57 1,191
Chloroform 0.15 3.1 2,640
Chloromethane 0.98 3.5 1,175

2-Chlorophenol 0.016 40.0 30,675
1,2-Dichlorobenzene 0.078 114.8 477
1,4-Dichlorobenzene 0.0996 117.5 12,952
1,1-Dichloroethane 0.23 3.0 2,425
1,1-Dichloroethene 1.07 6.5 1,431

1,2-Dichloroethane 0.040 1.4 388
1,2-Dichloroethene4 0.28 6.2 2,907

1,2-Dichloropropane 0.115 4.7 3,679
_m," Ethylbenzene 0.323 22 5,219

Ethylene Dibromide 0.013 2.8 9,301
Fluorene 0.00261 730 372,020

2-Methylnaphthalene 0.0198 130 45,168
Naphthalene 0.0198 130 45,168
Tetrachloroethene 0.754 66.1 2,802
Toluene 0.272 25.7 4,198
1,1,1-Trichloroethane 0.705 15.0 2,212
Trichloroethene 0.422 12.6 3,219

Vinyl Chloride 1.11 18.6 1,306
Xylene 0.22 24.0 6,084

Notes:

Henry's Law Constants from Soil Screening Guidance: Technical Background Document (EPA 1996b) and
DTSC 1994.

2 Soil-waterpartitioncoefficient(Kd)calculatedfrom organiccarbonpartitioncoefficientmultipliedby organic
carboncontentof soil (EPA 1996b). Organiccarboncontent is 0.1 (DTSC1992)

3 Volatilizationfactorscalculatedusing equationspresentedin EPA1998a. The inversesof thesevalues were
used in the exposurealgorithms.

4Values in this tablerepresentthe averageof valuesfor cis-1,2-dichloroetheneand trans-l,2-dichloroethene.
V
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C.6 TOXICITY ASSESSMENT

The toxicity assessmem focuses on Ske 1 COCs. Standard toxicological methodologies for assessing

the toxicity of chemicals involve quantifying the dose-response relationships for adverse human health

effects associated with exposure to specific chemicals. For carcinogenic health effects, carcinogenic

slope factors (CSF) are used to estimate the incremental lifetime cancer risk (ILCR) of developing

cancer corresponding to chemical intake. CSFs correspondto specific routes of exposure. The

potential for noncarcinogenic adverse health effects for oral exposures is typically evaluated by

comparing estimated daily intakes with chronic referencedoses (RfD), which are "defined as an

estimate (with uncertainty spanning perhaps an orderof magnitude or greater) of a daily exposure level

for the human population, including sensitive subpopulations, that is likely to be without an appreciable

risk of deleterious effects during a lifetime" (EPA 1989). Reference concentrations(RfC) present the

same information for inhalation exposures; RfCs are typically converted to units of milligrams per

kilogram-day (mg/kg-day) and called inhalation RtDs to be consistent with the exposure algorithm

methodology.

Qualitative and quantitative toxicity values and EPA and DTSC-derived toxicity values were gathered

for all Alameda Point COCs. Detailed toxicity profiles were prepared for each COC. Sources of

toxicity values include IRIS (EPA 1998b), HEAST (EPA 1995a), the Superfund Health Risk Technical

_, SupportCenter (SHRTSC), and California Office of Environmental Health Hazard Assessment

(Cal/EPA 1994). IRIS is a computerized EPA database containing verified toxicity values and up-to-

date human health toxicological and EPA regulatory information for most commonly used chemicals.

HEAST is a source of nonverified provisional toxicity information that was used when toxicity

information is not available from IRIS. The SHRTSC provides provisional toxicity information on a

chemical-specific basis for chemicals not listed in either IRIS or HEAST. The SHRTSC, a departmem

of EPA's Environmental Criteria and Assessmem Office, was contacted for information on any

chemical lacking a toxicity value from IRIS or HEAST, per EPA Guidance (EPA 1989). All available

information was used in the risk assessment. Carcinogenic toxicity values are available for some

chemicals from Cal/EPA. These values are sometimes identical to EPA values, but do not include

noncarcinogenic values.

Carcinogenic chemicals and associated risks were evaluated and presented separatelyfrom

noncarcinogenic chemicals in the Alameda Point HHRA. The following information is presented for

each carcinogenic COC:

• The current CSF from EPA and DTSC databases

• Weight-of-evidence classification
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• Type of cancer for Class A carcinogens

Toxicity equivalency factors(TEFs) for dioxins and polycyclic aromatic hydrocarbons (PAHs) from

EPA and DTSC were used to adjust toxicity values for these chemicals relative to 2,3,7,8-

tetrachlorodibenzodioxin and benzo(a)pyrene, respectively.

The followinginformationwasgatheredfromall availablesourcesandpresentedfor all

noncarcinogenicCOCs:

• CurrentRIDsand RfCsand the toxicologicalbasis for thesevalues

• Overalldatabaseand critical studyon which the toxicityvalueis based

• Targetorgansand uncertaintyfactor

• Possiblebiochemicalmechanism(s)of toxicity

COCs that do not have EPA-derived toxicity values for exposure routes relevant to Alameda Point

exposures are identifiedin the toxicity profiles and have been qualitatively evaluated in the risk

characterization for each site. In the case of dermal exposure, toxicity values were derived from oral

toxicity values. In doing so, no adjustment was made to the oral RIDs and CSFs to take into account

differences in gastrointestinaland dermal absorption per EPA Region 9 guidance (EPA 1998a). DTSC

also prefers the use of unadjusted toxicity values for estimating risks and hazard indices from dermal

exposure. However, risksdue to dermal exposure were calculated separately for EPA and DTSC due

to methodology differences.

Many chemicals have oral toxicity values, but no inhalation toxicity values. Per EPA guidance (EPA

1996b) a route-to-route extrapolation is generally not recommended, with the possible exception of the

following chemicals: acetone, bromodichloromethane, chlorodibromomethane, cis-l,2-dichloroethene,

trans- 1,2-dichloroethene, 2-chlorophenol, DDE, 2,4-dichlorophenol, 2,4-dinitrotoluene,

2,6-dinitrotoluene, gamma-HCH, isophorane, n-nitrosodi-n-propylamine, and pentachlorophenol. For

these 14 chemicals only, the oral toxicity values were directly extrapolated to the inhalation pathway.

This procedure does not account for route of administration, target organ, portal of entry effects, and

other physicochemical effects as required by EPA guidance (EPA 1994a, SHRTSC 1994), but was

requested by the EPA Region 9 toxicologist. Route-to-route extrapolation in this manner increases the

uncertainty of the risk assessment results.

V
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Radionuclidetoxicityis assesseddifferentlyfrom non-radioactivechemicals. EPAclassifiesall

_' radionuclidesas knownhumancarcinogens(ClassA). Cancerslope factors for radionuclides(RSFs)

are availablefromEPA (1995)for ingestion,inhalation,and externalexposures. The ingestionand

inhalationslopefactors"are centralestimatesin a linearmodelof the age-averagedllifetime

attributableradiationcancer incidence(fatal and nonfatalcancer)risk per unit of activity [picocuries,

pCi] inhaledor ingested"(EPA 1995a). UnlikeCSFs,radionuclideingestionand inhalationCSFsare

not expressedas a functionof bodyweightand time, due to themethodologyusedto estimate RSFs.

The ingestionand inhalationRSFsareexpressedin unitsof risk per pCi (risk/pCi). Externalexposure

slope factors are "central estimates of lifetime attributable radiation cancer incidence risk for each year

of exposuretoexternalradiationfromphoton-emittingradionuclidesdistributeduniformlyin a thick

layer of soil, and are expressedas riskperyear perpCUg soil'(EPA 1995a). TheRSFscan be usedto

estimatelifetimecancerrisksto membersof the generalpopulationdue to radionuclideexposure (EPA

1995a). TheRSFsusedin this assessmentincludean adjustmemforthe ingrowthof daughterproducts,

which is the more conservative approach.

Toxicity profiles for all COCs in OU-3 are provided below. A summary of toxicity values is also

provided in Tables C.6-1 and C.6-2, following the chemical-specific toxicity profiles.

C.6.1 Acetone

Acetoneis widelyusedin industryas a neutralorganicsolventforoils, waxes, varnishes,and plastics.

Likeall organicsolvents,acetonehasthe ability to dissolvefats and can dry out tissue,particularly

skin, on contact. Dueto its high volatility',it is readilyabsorbedby ingestionand canto a lesser extent

penetratethe skinbarrier. Transientirritationin theeyes, nose, and throat can resultfrom exposureto

acetonevapor,but damageis not usuallyextensiveor protracted(Cornish 1975). Inaddition to its

irritant properties,it producesnarcoticeffectson the centralnervous systemin humansat elevated

atmosphericconcentrations.

Studiesin laboratoryanimalshave revealedthat the predominantadverseeffect resultingfrom

subchronicoralexposureto acetoneis an increasein organweights, primarily involvingthe liver and

kidney. Thesechangeswere, for themost part nonlethal. There were no significanttoxic effectsfrom

chronicinhalationof low doses. A numberof studiesindicatethat acetonepotentiatesthe liver toxicity

inducedby otherorganicsolventssuchas carbontetrachlorideand TCA.

c:\tk\alameda\docs\appendix. doe 53



Acetoneis a classD carcinogen(not classifiable)in EPA's weight-of-evidenceclassificationsystem

(EPA1998b),indicatingthatthere is a lackof humandata and insufficientor equivocalanimaldata.

Basedon in vitro tests, in which acetoneproducedno chromosomalaberrationsor sister chromatid

exchanges,it is not consideredto be mutagenicor teratogenic.

TheRfD for acetone is 0.1 milligramsper kilogram-day (mg/kg-day), with an uncertainty factor of

1,000 (EPA 1998b). The critical effect is based on laboratory experimentsrevealing an increased

kidney weight; investigatorsalso noted a dose-dependentcorrelation with hyaline droplet formationin

the kidneys.

C.6.2 Aluminum

Aluminum is distributed throughout in nature. Absorption of aluminum and aluminum compounds

following ingestion is minimal. This is because aluminum salts can be converted to aluminum

phosphate salts in the gastrointestinal tract preventing absorption and increasing excretion in the feces.

Normal daily intake averages 10 to 100 mg in the diet. V

Somealuminumsalts andcompoundshavetherapeuticapplications. Massiveoraldosesof aluminum,

however,causegastrointestinaldisturbanceand mayinterfere withphosphateabsorptionto produce

bonedeformationscharacterizedby rickets. Inhalationof aluminumdusthasbeen associatedwith lung

fibrosisin occupationalworkerswith historiesof lengthyand heavyexposure. Basedon occupational

experience,thereis little evidenceof toxicityat low levels of aluminum(Stokinger1981).

TheEPA has not determinedthe carcinogenicpotentialfor aluminum,but aRfD is availablefrom the

SuperfundHealthRisk TechnicalSupportCenter(SHRTSC 1994). TheprovisionalRID for aluminum

is 1.0mg/kg-day.

C,6.3 Antimony

Antimonyhas a highlycomplexchemistryandis a commonpollutantin urbanair. It is usedas a metal

to hardenlead and copperand as a nonmetalto flameprooftextiles. Antimonyis an additivefor rubber
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and ceramics,and has recentlyfoundapplicationin semiconductordevices. It is usedmedicinallyas a

_" parasiticide,an emetic,and an expectorant.

Antimony is moderately absorbed after oral doses. It is concentratedto some extent in the blood and

liver. Excretion of the pentavalent form occurs primarily in the urine and the trivalent form in the

feces.

Acute doses can produce local irritation. At high concentrations, antimony can cause death from

pulmonary edema. Workers exposed by inhalation can develop gastrointestinal symptoms as well as

contact lesions on the skin. Repeated exposure of workers can cause pneumoconiosis, liver damage,

gastrointestinal ulcers, and an increase in heart disease. Isolated reports indicate adverse reproductive

effects and lung tumors in exposed workers, but the results are inconclusive.

EPA has not determined the carcinogenic potential or derived a CSF for antimony. The oral RID for

antimony is 0.004 mg/kg-day and has an uncertainty factor of 1,000(EPA 1998b). This value is based

on the critical effects of changes in blood glucose and cholesterol and a decrease in longevity (EPA

1998b). No inhalation RID has been derived.

C.6.4 Barium

Barium is widely distributed in the environment and is usually found with calcium. Studies suggest

barium may be an essential element in trace amounts since barium-free diets cause abnormal growth in

laboratory animals. At elevated levels, it is among the more toxic alkaline earth metals.

Absorptionof bariumcompoundsdepends on the solubilityof thecompound.Approximately2 percent

present in thenormal diet is absorbed. It is distributedthroughoutthebody, withabout two-thirds

beingdepositedin the bones. Excretionis slow and occurs primarilythroughthefeces. Littlebarium

is excretedin the urinebecausealmostall is reabsorbedin the renaltubules.

The effects of acute barium toxicity are observed primarily in skeletal muscle. The mechanism likely

involves interference with potassium uptake from the gastrointestinal tract producing a hypokalemic

condition. Following ingestion, gastrointestinal distress (nausea, vomiting, colic, and diarrhea) is

initially observed. Later symptoms are manifested as peripheral nervous system disturbances and
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electrocardiographicirregularitiesthatcan lead to cardiacfibrillation,generalmuscleparalysis,and

deathfrom respiratoryarrest.

Thechronic toxic effectsof bariumhavenot beenwelldescribed,exceptfor baritosis, a benign

pneumoconiosisresultingfromoccupationalinhalationexposuresto barite, an insolublesulfatesalt.

Chronicexposure in experimentalanimals,however,hasbeenshown to producehypertension.

The RfD for barium is 0.07 mg/kg-day(EPA1998b)withan uncertaintyfactorof 3. This RfD is

basedon the critical effectof increasedblood pressurein experimentalanimals. No inhalationRID is

recommended. Bariumhas not beenclassifiedas a carcinogenand no CSFs are available(EPA 1998b).

C.6.5 Benzene

Benzeneis a highlyvolatileorganiccompound. Dueto thisphysicalcharacteristic,the primary route

of exposure is inhalation where in humans an estimated 40 to 50 percent is absorbed into the

bloodstream. Benzeneis readilyabsorbedfrom the gastrointestinaltract followingoral ingestion

becauseof its lipophilicnature. In contrast,dermalabsorptionof benzeneis limited. Benzeneis

distributedto fatty tissuesin the bodyand has an affinityfor adiposeand nervoustissue, bonemarrow,

liver, spleen, and blood. In humans,approximately12percentof benzeneis excretedunchangedin the

exhaledair from the lungs. Benzeneis metabolizedin the liver to phenol that is subsequentlyexcreted

in theurine.

Acutebenzene toxicityis manifestas centralnervoussystemdepression,dizziness,headache,

drowsiness, and lossof consciousness.Fatal intoxicationinvolvesrespiratoryfailure and circulatory

collapse. Chronicexposurecan resultin centralnervoussystem(CNS) and gastrointestinaleffects.

However, the primarypathologicaltarget is the bonemarrow, the principalblood formingorgan in

adults. Symptomsincludeanemia,leukemia,and thrombocytopeniaas well as otherhematologic

abnormalities. Triggeredby chronicbenzeneexposure,thesehematologicabnormalitiesmayprogress

to leukemia. Benzenedoesnot appearto be teratogenic.

Benzeneis a class A carcinogen,basedon noniymphocyticleukemiaassociatedwith occupational

exposuresand neoplasiain experimentalanimals. The EPAand CaliforniaEPACSFs are 0.029 and
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0.1 (mg/kg-day)_, respectively (EPA 1998b, CaI/EPA 1994). The EPA has not derived a RfD for

benzene.

C.6.6 Beryllium

Beryllium is not readilyabsorbed by any exposure route. When inhaled, beryllium is retained in the

lungs, where it is relatively immobile. The limited amount entering the bloodstream is deposited in

bone, liver, or spleen. It is excreted primarily in the urine.

Occupational inhalation exposures can produce a chronic pulmonary disease known as berylliosis.

However, the most common occupational condition involves skin lesions and may be of three types:

dermatitis, ulceration, and granulomas. Both pulmonary and skin diseases may result, at least in part,

from an immunological reaction to beryllium. Inhalation exposure to soluble compounds of beryllium

in excess of 0.1 milligram per cubic meter can result in an acute pulmonary distress that may include

nasopharynigitis, tracheobronchitis,and sometimes a fulminating pneumonitis. These exposure

conditions, however, are found only in areas where beryllium is being manufactured.

Beryllium is a B2 carcinogen (a probablehuman carcinogen) (EPA 1998b). The California oral CSF is

7.0 (mg/kg-day)-t (Cal/EPA 1994). EPA does not consider beryllium to be carcinogenic via ingestion

(EPA 1998b). The inhalation CSFs from EPA and DTSC are 8.4 and 7.0 (mg/kg-_lay)a, respectively.

The RfD for beryllium is 0.002 mg/kg-day with an uncertainty factor of 100. This RID is based on the

no observed adverse effects level (NOAEL). The inhalation RiD is 0.006 mg/kg-day with an

uncertainty factor of 10, based on intestinal lesions and beryllium sensitization (EPA 1998b).

C.6.7 Cadmium

Cadmium is most often associated with occupational exposure during the production of zinc or lead and

in metal plating. Environmental exposures usually result from leaching of cadmium from galvanized,

copper, or plastic pipes into drinking water. The extent to which cadmium is absorbed from the

gastrointestinal tract depends on the solubility of the particular mineralogic form and whether cadmium

is ingested as food or drinking water. Typically, about 5 percent is absorbed from drinking water and

2.5 percent from food. However, various dietary factors such as calcium and iron deficiencies may

alter absorption. Cadmium is predominately concentrated in the kidneys, but may be contained in the
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liver at elevated concentrations as well. Excretion via the urine is the primary route of eliminationand

is exceedingly slow. Cadmium is retained in the body for long periods with the biologic half-life

estimated to be between 19 and 38 years.

The acutetoxiceffectsof cadmiumare rarely manifested,but include gastrointestinaldistress,dermal

irritation,and inflammation. Immediatedeath maybe causedby shock and dehydration. If exposed

individualssurvivetheseacuteeffects,death can result from renal and cardiopulmonaryfailureafter a

short latentperiod. Severalepidemicshaveresultedwhencadmiumleachedfrom ceramiccontainers

containingacidicmedia, suchas fruit juices. Zinc and seleniumcan protect againstcadmiumtoxicity

throughan unknownmechanism.

Chronictoxicityhas beenseenprimarily in workersexposedto cadmium fumesanddustsandin

Japanesevillagerswho ingestedcadmium-contaminatedwater and rice. Chronicoccupationalexposure

to fumesresultsin cadmium-inducedemphysemaandkidneydamage. Proteinuriais oneof theearliest

and mostsensitivediagnosticsymptomsof cadmiumtoxicity..Female Japanesevillagersalsoreported

severejoint andmusclepainsthatprogressedto osteomalaeiawith consequentmultiplefractures.

Epidemiologicalandanimalstudieshaverevealedan associationbetweencadmiumandhypertension,
but directcauseand effecthavenotbeenunequivocallyestablished. Parenteraldosesofcadmiumhave

been shownto decrease testosteronelevelsand produceadverseeffects on the testis andprostateof test

animals. There are preliminaryindicationsthat theprostatemay be a target organ in workersbreathing
cadmiumfumes.

The RfDs forcadmiumis 0.0005and 0.001 mg/kg-dayfor water and food, respectively(EPA1998b).

Underlyingthesevalues is an uncertaintyfactor of 10. Proteinuria, indicativeof renaldysfunction,is

the criticaleffect on whichthesevaluesare based.

Cadmium is a class B1 carcinogen (probable human carcinogen) based on epidemiologieal studies (EPA

1998b). However, it has been shown to induce cancer in the lungs only by the inhalation route of

exposure. The unit risk for inhalation is 0.0018 microgram per cubic meter (Ixg/m3)corresponding to a

CSF of 6.3 (mg/kg-day)1. The California inhalation CSF is 15 (mg/kg-day) 1 (Cal/EPA 1994).

Studies thus far conductedhave been unable to demonstrate a positive correlation betweenorally

ingested cadmium and carcinogenicity. Although there appears to be conflicting evidence of cadmium-

induced mutagenicity, it is generally thought to be nonmutagenic or only weakly mutagenic.
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C.6.8 Carbazole

Carbazolehas a whitecrystallineform and is usedan pesticideas wellas dye intermediateandin

makingphotographicplatessensitiveto ultravioletlights (Merck 1983). It is insolublein water (Lewis

1991).

EPAhas publishedprovisionalcarcinogenicinformationaboutcarbazole. It is classifiedas a B2

carcinogen(probablehumancarcinogen)withan oral CSF of 0.02 (mg/kg-day)-I(EPA 1995a). This is

basedon liver tumorsin experimentalanimals.

C.6.9 Chlorinated Ethane Derivatives: DDT, DDD, DDE

The chlorinated insecticide known as DDT was widely used. In practical application, the technical

grade of DDT consisted of 77 percent DDT, 15 percent DDD, and 4 percent DDE. Although classified

by EPA as a probable carcinogen (B2), the systematicmanifestation of noncarcinogenic pathological

effects suggests that DDT is not highly toxic. This is indicated by the dose-response relationship.

_, They are highly persistent in the environment and are stored in body fat of higher organisms, leading to

biomagnification. DDT is poorly absorbed through the skin and was directly applied to humans to

control lice.

The primary targets of DDT poisoning are the peripheral and central nervous systems. Both sensory

and motor nerve fibers are affected as well as the motor cortex in the brain. Symptoms of poisoning

include paresthesia, apprehension, dizziness, disturbed equilibrium, tremor, and colonic convulsions.

DDT, DDD, and DDE are class B2 carcinogens based on the induction of lung, liver, and thyroid

tumors. The EPA and California CSF is 0.34 (mg/kg-day)_ for both DDT and DDE and 0.24 (mg/kg-

day)"1for DDD.

The RfD for DDT is 0.005 mg/kg-day with an uncertainty factor of 100. This RfD is based on the

critical effects of liver lesions in experimental animals (EPA 1998b). There are no RfDs for DDD and

DDE.
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C.6.10 Chlorobenzene

Chlorobenzene is mainly used for dry cleaning, as a solvent, and in adhesives. Other names for

chlorobenzene are benzene chloride, chlorobenzol, and MCB. It is an irritant to the skin and mucous

membranes. In addition, acute exposures can cause narcosis and CNS depression. Chlorobenzene

exposure by inhalation may cause lung, liver, and kidney damage.

Chlorobenzene is a class D carcinogen. The oral RID is 0.02 withan uncertaintyfactorof 1,000. The

RfD is based on a critical effect of histopathicchanges in the liver. An inhalationRfD is not currently

available(EPA 1998b).

C.6.U Chloroform

Chloroform is used as a grain fumigant; solvent for pesticides, adhesives, fats, oils, rubbers, alkaloids,

and waxes; as a chemical intermediate for dyes and pesticides; and as a component of cough syrups,

toothpastes, and liniments. It is also an environmental degradation productof carbon tetrachloride, and

is formed from the interaction of chlorinewith organic material in drinking water as a by-prodnct of

chlorination.

Chloroform is well absorbed by all routes:oral, inhalation, and dermal. Once absorbed,it is widely

distributed throughout the body, with high concentrations accumulating in adipose tissue and in organs

with high fat content, particularly the brain. Some chloroform is exhaled unchanged, but most is

oxidized primarily in the liver to the intermediate phosgene, then to carbon dioxide, which is'

subsequently exhaled. The ratio betweenmetabolized and unmetabolized excretion is difficult to

predict because it varies with species, sex, amount of body fat, dose, and other factors.

The primaryadverse effect noted after single doses of chloroform is CNS depressionthat can proceed

to the level of anesthesia with extensive exposure to high concentrations. Chloroform was used as a

general anesthetic for decades until studiesrevealed that single doses were capable of causing serious

and even fatal liver and kidney damage in some patients. It also occasionally caused cardiac arrest.

Acute exposure via inhalation can result in disruption of body temperature regulation and respiration, as

well as cardiovascular and vasomotor functions. The major target organs with repeated doses are the

liver and kidneys.
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Chloroform is a class B2 carcinogenbased on its ability to induce liver and kidney tumors in rats and

_' mice (EPA 1998b). The EPA and Californiaoral CSFs are 0.0061 and 0.031 (mg/kg-day)-1,

respectively (EPA 1998b, Cal/EPA1994). Numerousstudies of humans have found evidence of

increased cancer rates in personsdrinkingchlorinateddrinking water, but a direct correlationbetween

chloroform andtumorformationhas not been established. In several animal reproductivetoxicity

studies, chloroform affected the neonatesonly at doses that had significant adverseeffects on the

mothers. The EPA and DTSCinhalationCSFs are 0.081 and 0.019 (mg/kg-day)q, respectively (EPA

1998b, Cal/EPA 1994).

The RfD for chloroformis0.01mg/kg-daywithan uncertaintyfactor of 1,000(EPA 1998b). The

critical effect for this RIDis fattycyst formationin liversof experimentalanimals.

C.6.12 Chromium

Chromium is an element that occurs naturally in many different mineralogic forms and is present at

high concentrations at miningsites. Chromium has many industrial uses including steel fabrication,

paint manufacturing, and chrome plating.

The primary routes of chromium exposure are ingestion and inhalation. Its absorption from the lungs

and gastrointestinal tract is significant but not complete. Chromium exists in a variety of oxidation

states. Like several other elements, its toxicity depends on the particular species under investigation

(ATSDR 19870. Hexavalent chromium is the most toxic, and EPA-derived carcinogenic toxicity

values apply exclusively to the hexavalent form (EPA 1998b). Examples of the more familiar forms of

hexavalent chromium are the soluble salts potassium dichromate, sodium dichromate, potassium

chromate, and sodium chromate. In contrast to the toxicity of the hexavalent form, trivalent chromium

is an essential nutrient. Chromium is necessary for several biochemical reactions in carbohydrate

metabolism and insulin production. Preliminary evidence indicates that hexavalent chromium is

reduced in vivo to trivalent chromium. This may represent a significant detoxification mechanism.

Acute chromium toxicity, althoughseldom seen, is characterized by hemorrhage and fluid loss leading

to hypovolemic shock. Chronic toxicity is most commonly reported after industrial exposure to

chromate, or to mixed chromate and chromic acid forms of chromium. In this setting, the routes of

_' exposure are inhalation and dermal contact, with pathological effects developing at the site of exposure.
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Thus, typical symptomsof chronic exposure involve allergic contact dermatitis, skin ulcers, rhinitis,

and nasal ulceration with nasal septum perforation. Indeed, this latter condition is so characteristic of

chromium exposure that the perforations are commonly referred to as "chrome holes". Lung tumors

are common in chromate-exposed workers, and particularly in those who smoke cigarettes, who appear

to be predisposed. Although not as common, liver and kidney lesions have also been reported.

Hexavalent chromium is a class A carcinogen. Epidemiological studies have revealed a positive dose-

response relationship between occupational exposure to hexavalent chromium and lung cancer. The

EPA inhalation CSF value is 42 (mg/kg-day)1 (EPA 1998b). The California oral CSF value is 0.42

(mg/kg-day)1, and the California inhalation CSF is 510 (mg/kg-day)-_(Cal/EPA 1994).

Trivalent chromium is noncarcinogenic. EPA has developed an oral RID of 0.005 mg/kg-day for

trivalent chromium (EPA 1998b). No inhalation RfD is available.

C.6.13 Copper

Copper is abundant in different chemical forms in numerous ores. It is an essential trace mineral

necessary for the production of hemoglobin, for connective tissue maintenance, and in the proper

functioning of many metabolic enzymes. Copper deficiency can result in hyperchronic microcytic

anemia. At elevated levels, however, it can produce toxic effects. Soluble copper salts are well

absorbed by the body. Following absorption, copper is concentrated in the liver, where it is bound in

large part to metallothionein, and in bone marrow. Excretion is through the bile into the feces.

Acutetoxic effectsincludegastrointestinalirritation, vomiting(includingblood), low blood pressure,

jaundicedue to livernecrosis, and coma. Somecases of hemolyticanemiahavebeen seen. Chronic

•toxicityis knownas Wilson'sdisease,an inbornmetabolicdeficiency(Scheinberg1980). This causes

accumulationof copper,with lesionsin the liver, brain, and eye, plushemolyticanemia. It is treated

by removingthe excessivecopper from thebody with a suitablechelatingagent. In the absenceof this

disease,chroniccoppertoxicity is practicallyunknowndue to the body's homeostaticmechanisms. In

limitedarfimalteratogenicitystudies,copperhas some effects at quitehigh doses.
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Copper is a class D carcinogen that does not have a CSF (EPA 1998a). The EPA has notderived an

RfD for copper but a noncarcinogenic toxicity value of 0.037 mg/kg-day can be calculated from the

maximum level permissible in water (EPA 1995a).

C.6.14 Cyclodienes: Aldrin, Chlordane, Dieldrin and Heptachlor

Chlorinatedcyclodieneinsecticidesthat are structurallyrelated by the samemechanismof action

includealdrin, chlordane,dieldrin,and heptachlor. In biologicalsystems,aldrin is metabolizedto

dieldrin and theyare bothfurtheroxidizedto epoxides. Like DDT, the cyclodienesarepersistentin the

environmentand accumulatein fattytissue of biologicorganisms.

Unlike DDT, dermal absorption of these compounds is high. The dermal median lethal dose (LD50) in

rats, for instance, is only 2 to 3 times the oral LD50. Their environmental persistence and

accumulation in the food chain can be attributed to preferential partitioning into fat deposits. For

example, the fat:blood concentration ratio can be as high as 2,200:1 for dieldrin. Cyclodiene

elimination from these fat stores is slow. The estimated half lives for dieldrin and chlordane are 9

months and 34 days, respectively, with excretion via the urine, feces, and bile.

The central and peripheral nervous systems are the target organs, and headache, nausea, vomiting,

dizziness, and mild chronic jerking are the characteristic symptoms. The severity of these symptoms

can advance to convulsions. The cyclodienes can also produce liver damage. In terms of relative

toxicity, aldrin and dieldrin are approximately twice as toxic as heptachlor and approximately 7 to 8

times as toxic as chlordane (Hayes and Laws 1991).

All four cyclodienesare classB2carcinogensbasedon livertumors in experimentalanimals. TheEPA

CSFs are:aldrin, 17.0 (mg/kg-day)_; chlordane, 0.35 (mg/kg-day)_;dieldrin 16.0 (mg/kg-day)-_;and

beptachlor4.5 (mg/kg-day).i (EPA1998b). Withthe exceptionsof heptachlorand chlordane,which

have CaliforniaCSFs of 5.7 and 1.2 (mg/kg-day)_, respectively,EPAand CaliforniaCSFsare

identical(Cal/EPA1994).

The RfDs for cyclodienesare: heptachlor,0.0005 mg/kg-day;chlordane,0.0005 mg/kg-day;aldrin,

0.00003 mg/kg-day;and dieldrin,0.00005mg/kg-day. Theseare basedon the criticaleffectof
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pathologicchangesin the liver and increasedliverweightof experimentalanimals. The inhalationRID

for chlordaneis 0.29 mg/kg-day, also basedonhepaticeffects(EPA 1998b).

C.6.15 1,2-Dichlorobenzene

The compound1,2-dichlorobenzeneis mainlyusedas a solvent,insecticide,a chemical intermediate,

and an ingredientof metalpolishes. It is a skin,eyeandmucousmembraneirritant, a CNS depressant,

and causesdamageto the liver and kidneys. Theprimaryentryroutes are inhalationand skin

absorption. Thecompound 1,2-dichlorobenzeneis alsoknownas o-dichlorobenzeneand DCB.

Studieswith laboratoryanimalshaverevealedthatoralexposureto 1,2-dichlorobenzenecauses

increasedliver and kidneyweights and increasedrenaltubularregeneration.Acuteeffectsof inhalation

exposureincludeirritationto the eyes, noseandthroat,andCNSdepression. Chronicexposurecan

resultin weightloss and adverseeffectsto the liver,kidneyand spleen.

The compound 1,2-dichlorobenzene is class D carcinogen (not classifiable) based on no human data and

evidence for both negative and positive trends for carcinogenic responses in rats and mice (EPA

1998b).

The RfDfor 1,2-dichlorobenzeneis 0.09 mg/kg-daywithanuncertaintyfactorof 1,000 (EPA 1998b).

The RfD is basedon a no observed adverseeffectlevelof exposure.

C.6.16 1,3-Dichlorobenzene

Very limitedtoxicological information is availablefor 1,3-dichlorobenzene(1,3-DCB). A risk

assessment for 1,3-DCB is under review by EPA, whichclassifies 1,3-DCB as a class D carcinogen. A

RID for 1,3-DCB is not currently available (EPA 1998b). For this report, the toxicity values developed

for 1,2-dichlorobenzene were used for 1,3-DCB.

C.6.17 1,4-Dichlorobenzene

1,4-Dichlorobenzene (1,4-DCB) is used as an insecticidalfumigant, particularly in the control of moths.

Vapors from 1,4-DCB may cause irritation of the skin, throat, and eyes. Prolonged exposures to high

concentrations may cause weakness, dizziness, weightloss and liver injury.
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Cal/EPA lists oral andinhalationCSFs of 0.04 (mg/kg-day)_. These values are basedon the critical

effect of liver tumor induction (CaI/EPA 1994). EPA has not evaluated the carcinogenicity of 1,4-

DCB.

EPA has developed an inhalation RfD for 1,4-DCB of 0.23 mg/kg-day. The RfD is based on the

critical effect of increased liver weights in laboratory animals and has an uncertainty factor of 100

(EPA 1998b).

C.6.18 1,1-Dichloroethene

Thecompound1,1-DCE, commonlyknownas vinylidenechloride,is used as a chemicalintermediate,

primarilyfor polymerssuch as modacrylicand saran fibers.

The compound 1,1-DCE is readily absorbed with oral, inhalation, and dermal exposures. It is oxidized

and conjugated in the liver to metabolites that are excreted in theurine. Some of the parent compound,

however, is exhaled unchanged. Metabolism appears to produce toxic derivatives, since experimental

animals that readily metabolize 1,1-DCA are more sensitive to its toxic effects.

The primary effect of acute exposure to 1,1-DCE is fully reversible CNS depression. As a liquid, it is

quite irritating to the skin, respiratory tract, and eyes. Repeated doses produce a variety of liver and

kidney lesions. There have been numerous carcinogenicity studies, but the findings remain

inconclusive. Reproductive toxicity is observed only at doses that produced maternal toxicity.

Exposure to high concentrations via inhalation sensitizes the myocardium to arrhythmias by epinephrine

injection.

The compound 1,1-DCE is a class C carcinogen based on the induction of several types of tumors in

experimental animals. The EPA oral and inhalation CSFs are 0.6 and 0.18 (mg/kg-day)_, respectively

(EPA 1998b). California does not list a CSF for this chemical (Cal/EPA 1994).

The RfDfor 1,1-DCEis 0.009 mg/kg-daywithan uncertaintyfactorof 1,000(EPA 1998b). This RfD

is basedon the critical effect of hepaticlesionsin experimentalanimals.
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C.6.19 1,2-Dichloroethene

The compound 1,2-DCE exists in two isometric forms: cis and trans. Neither form has wide industrial

use because they are very flammable and volatile, but the trans isomer is used as a solvent in materials

such as dyes, perfume, waxes, resins, and thermoplastics. Both cis-l,2-DCE and trans-l,2-DCE are

degradation products of the solvents tetrachloroethene and trichloroethene.

1,2-DCE is absorbed by all routes but has little potential to bioaccumulate. Due to the lipophilic

mature of 1,2-DCE, tissues with a high lipid content would likely have the highest levels of 1,2-DCE in

exposed receptors. ATSDR (1989b) reports that 1,2-DCE is metabolized in the body to chloroethylene

epoxides; excretion of 1,2-DCE and its metabolites has not been well characterized.

This compound was once used as anesthetic in humansbut there are no reports of long-term exposure to

1,2-DCE isomers. Acute exposure to concentrations in air of 1,2-DCE at 2,000 parts per million (ppm)

causes burning of the eyes, vertigo, and nausea.

The RfD for trans-l,2-DCE is 0.02 mg/kg-day based on increased serum alkaline phosphatase levels in

laboratory animals. The uncertainty factor associated with this RfD is 1,000 (EPA 1998b). The RfD

for cis-l,2-DCE is 0.01 mg/kg-day (EPA 199813)based on decreased hematocrit and hemoglobin levels

in laboratory animals. The RfD for total 1,2-DCE (both isomers) is 0.009 mg/kg-day with an

uncertainty factor of 1,000. This value is derived from the RfD for 1,1-DCE (EPA 1998b), which is

based on hepatic lesions in experimental animals.

Carcinogenicity data are not available for !,2-DCE. Neither isomer appears to induce genotoxic effects

(EPA 1998b).

C.6.20 Lead

Lead is found in many environmentalsettings. It is commonly found at mining sites in the form of

galena (PbS), cerussite (PbC03), and anglesite (PbSO4)ores (Beliles 1975). Lead is also associated

with the production and disposal of storage batteries and antiknock fuel additives, and has been widely

used for pigments in paints as well as glazes and coloring on ceramic pottery.

'If
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The normal daily intake of leadfor an adultis about 10 to 20 _g/day. ATSDR (1993) has estimated

_' that the average may be between 37 and 50 I_g/dayfor different groups based on age and sex. Normal

adults absorb approximately 10percent of an oral dose of a lead compound, depending on the particular

form and the age of the individual (ATSDR 1993). However, absorption in children can be as high as

50 percent. High dietary levels of calcium and phosphorus can significantly reduce lead uptake,

presumably interfering with uptake mechanisms in the gastrointestinal tract. In contrast, fasting

increases the absorption of ingested lead.

In the lungs, about half the lead that reaches the alveoli is absorbed into the systemic circulation.

Limited amounts of inorganic lead may also be absorbed through the skin when applied in high

concentrations. Compared to inorganic forms, organic lead compounds are more readily absorbed

through the skin. A lethal dermal dose in experimental animals is approximately six times the oral

lethal dose.

Most (90 to 95 percent) absorbed lead is deposited in the mineral matrix of bone. The toxic effects of

lead are due to interference with vital enzymes. Excretion, mostly in the urine, is very slow; the half-

life of bone lead is about 20 years. Lead apparently continues to accumulate in humans throughout life.

Large doses of lead producefatigue, sleep disturbances, and constipation, followed by colic, anemia,

and neuritis. Chronic lead poisoning produces loss of appetite, metallic taste, constipation, anemia,

pallor, malaise, weakness, insomnia, headache, nervous irritability, muscle and joint pains, fine

tremors, damage to kidney tubules and in cases of high, long-term exposure, chronic nephritis. Other

effects include certain muscular weaknesses (_wfist drop") and lead encephalopathy.

The most sensitive indicatorsof lead toxicity are changes in certain blood enzyme levels and

neurobehavioral effects in children. Other signs of low-d0se lead toxicity include learning deficits and

growth retardation in children and hypertension in middle-aged men. Exposure to low doses of lead in

childhood causes long-lasting effects that are thought to be irreversible. EPA has considered it

inappropriate to develop an RfD for lead because the noncarcinogenic effects associated with exposure

may occur at blood levels so low that a threshold is nonexistent. In other words, there may be no level

of lead that is without adverse effects.
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Lead has not beenshownto be carcinogenicin humans,but manyanimalstudies have founda

significantincreasein kidneytumorsat thehighest test dose. Althoughlead is a class B2carcinogen,

no CSFs are currentlyavailable(EPA 1998b). Lead producesseverereproductive toxicity, inducing

prematuredeliveriesand spontaneousabortionsin womenand sterilityin men. Sensitivityto the

adverseeffectsof lead extendsfrom fetaldevelopmentto the cessationof growthafter puberty.

C.6.21 Manganese

Manganese is an essential element that is required for a numberof metabolic reactions. It is

sequestered primarily in the liver, kidney, intestine, and pancreas. Homeostatic mechanisms in the

body maintain relatively constant tissue concentrations and are perhaps responsible for the lack of

systematic toxicity following chronic oral exposure. As with many other metals, the valence state of

manganese effects its toxicity and efficacy; trivalent manganese is the biologically active form while

divalent manganese is more toxic (Stokinger 1981).

Occupationalinhalationexposuresmayresult in two diseasestates:a manganesepneumonitisfollowing

acute exposure, anda more insidiousdiseaseinvolvingthe CNS followinglong-termchronicexposure

to high levels of manganese. Theeffectsof the latter includeencephalopathyin which behavioraland

neurologicalchangessimilarto Parkinson'sdiseaseare manifestand may be accompaniedby liver

cirrhosis. Acute toxicitystudiesin experimentalanimalshaverevealedhistopathologicchanges,

congestion,and edemain the lung. Differentmanganesecompoundscan also have opposingeffectson

red blood cells resultingin polycythemiavera or, conversely,hemolysis(Stokinger1981).

Manganese is a class D carcinogen whichhas no CSF (EPA 1998b). The oral RfD for manganese is

0.14 mg/kg-day, with an uncertainty factor of 1, based on CNS effects. The inhalation RfD is 1.4E-5

mg/kg-day(EPA 1998b), with an uncertainty factor of 1,000. It is based on impairment of

neurobehavioral function.

C.6.22 Mercury

Mercury is an element common throughout the environment. Inorganic mercury is poorly absorbed

through the skin and gastrointestinal tract. Only about 7 percent of total mercury in food is bioavailable

(Beliles 1975). Daily intakes under normal circumstances are estimated at 60 nanograms per day
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(rig/day)from air, less than2 ng/dayfrom drinkingwater,and 5 to 10ug/day from food(Stokinger

_' 1981). The pharmacokineticsof absorption,distribution,andexcretionare highlydependenton the

particularchemicalsate andvalencyof mercury. For example,divalentmercury and elemental

mercuryaccumulatein thekidney,whileonly elementalmercury can effectivelycross theblood-brain

barrier.

Chronicintake of divalentmercurycan result in kidneydiseasecharacterizedby proteinuria(Beliles

1975). As mentioned,elementalmercury canbreach theprotectiveblood-brainbarrier,where it can

produceneuropathiesin bothcentraland peripheralnervoussystems. These lesions are manifestedas

tremors in the extremitiesandneuropsychiatricdisturbancessuch as irritability, insomnia,and

emotionalinstability. In additionto systemiceffects, dermal exposureto mercury canresult in contact

sensitizationdermatitis.

The RfD for mercury is 0.0003 mg/kg-day, but this value is currently under review by the EPA (EPA

1998b). It is based on autoimmuneeffects and is associated with an uncertainty factor of 1,000.

Mercuryis a class D carcinogen(EPA 1998b). There are no humandata and animaldata are

insufficient. It has not beendeterminedwhethermercuryis mutagenicbecauselaboratoryfindingsare

inconclusive(EPA 1998b).

C.6.23 Nickel

The principal use of nickel is in nickel plating and the manufacturing of steel and other metal alloys.

Nickel is poorly absorbed by the gastrointestinal tract. Upon reaching the systemic circulation,

however, it concentrates in the kidneys and liver. The major route of excretion is urinary. Nickel is an

essential trace mineral for some animals and may be essential to humans (Beliles 1975). Despite the

lack of conclusive evidence that it is a human nutritional requirement, it is considered a normal

constituent of the diet at low levels.

Theparticularform of nickelgreatlyinfluencesits bioavailabilityand, consequently,its systemic

toxicity. It has been demonstrated,for example,that there may be a 40-folddifferencein absorption

fromthe gastrointestinaltractbetweenwater solubleandnousolubleforms. Nickelhas not beenshown

to producesignificantacutetoxicity. Contactdermatitisand allergic sensitizationare themost common
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toxicologicaleffectsandtypicallyresultfromwearingnickelcontainingjewelry. Dermaleffects,

however,canalso be producedfromsystemicingestion.

The majorchroniceffect of exposureto nickelis cancerof the respiratorytract resultingfrom

inhalationof nickelcarbonyl. Changesin thebloodmayalso be manifestedas an increasein

circulatingleukocytesandplatelets.

The RfDfor nickelis 0.02 mg/kg-day, witha cumulativeuncertaintyfactorof 300. Decreasedbody

and organweightsin laboratory animalsare thecriticaleffectsupon whichthis valueis based.

Dermotoxicityandfetotoxicity are also sensitiveadverseeffectsand were consideredin thederivation

of this value.

The EPA inhalation and DTSC CSFs for nickelare 0.84 (EPA 1998b) and 0.91 (mg/kg-day)_,

respectively. However, the EPA value only applies to nickel refinery dust. The DTSC CSF value

applies to all forms of nickel. It is a class A carcinogen, but only through the inhalation pathway.

C.6.24 Phthalates

Phthalatesesters are widely used in polymer productsas plasticizers, are common in the environment,

and are detected in virtually all soil and water ecosystems. Some very flexible products may be half

phthalate esters by weight. The most widely used phthalate monomers include di-n-butyl phthalate, n-

butyl benzyl phthalate, diethylphthalate, di-n-octyl phthalate, and bis(2-ethythexyl)phthalate, which is

perhaps thebest studiedphthalate.

Phthalatesare slowlyabsorbed fromthe gastrointestinaltract. Thereis noevidenceof significant

absorptionvia the lung or skin. Once absorbed,theyarerapidlyhydrolyzedto water solublephthalic

acid, whichis excretedin the urine, and to compound-specificalcohols,whichare generally

metabolizedto carbondioxide.

With the exceptionof a few rare phthalates, the combination of poor absorption and rapid metabolism

prevents the development of acute toxic effects from most exposures. The most common adverse

effects are limited to local irritation including eye inflammation, eczema, nausea, abdominal cramps,

and mild CNS depression. Repeated doses of phthalate monomers in experimental animals produce
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lesions m the liver and testes. Phthalatescan also cause generaladverse, but nonspecific, effects on

• _' fetuses.

Bis(2-ethylhexyl) phthalate 08EHP)

BEHP is the most widely used phthalate and has a relatively acute toxicity. The median lethal dose

(LD 5o),delivered intraperitoneally, is between 13 and 16 gram per kilogram in mice. BEHP produces

increased liver weight and disrupts lipid metabolism in experimental animals after chronic oral

exposure. It is both fetotoxic and teratogenic, causing decreased fertility and damage to seminiferous

tubules in mice and rats.

BEHP is a class B2 carcinogenbased on liver tumor formationin experimentalanimals (EPA 1998b).

The EPA and Californiaoral CSFs are 0.014 and0.0084 (mg/kg-day)-_,respectively (EPA 1998b,

Cal/EPA 1994). Cal/EPA also lists an inhalationCSF of 0.0084 (mg/kg-day)_.

The RfD for BEHP is 0.02 mg/kg-day with an uncertainty factor of 1,000. This RfD is based on the

critical effect of increased liver weight (EPA 1998b).

C.6.25 Polychlorinated Biphenyis, Polychlorinated Dibenzodioxins, and Polychlorinated
Dibenzofurans

Polychlorinated biphenyls (PCBs), polychlorinated dibenzodioxins (PCDDs), and polychlorinated

dibemofurans (PCDFs) are among the most persistent manmade compounds in the environmem,

resisting degradation for years. The PCB family of compounds contains 209 congeners, including

Aroclor-1254 and Aroclor-1260; I 1 of the 209 congeners are thought to have dioxin-like toxicity. There

are 75 possible congeners of PCDD and 135 congeners of PCDFs. Only 7 of the 75 PCDD congeners

and I0 of the 135 PCDF congeners are thought to have dioxin-like toxicity, specifically, those with

chlorine substituted in the 2,3,7,8 positions of the tinged structures. PCDDs, PCDFs, and PCBs are

primarily associated with particulate and organic matter in the environment because of their high

lipophilicity and low water solubility. Dioxin-like compounds exhibit little potential for significant

leaching or volatilization, once sorbed to particulate matter (EPA 1994b).
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PCBs have excellent insulating and nonflammableproperties, and have beenused widely in the past as

coolants and lubricants. The manufacture of PCBs was halted in 1977 due to their bioaccumulation in

the environment. PCDDs and PCDFs, in contrast, are by-products from many sources. They may be

formed during the combustion of chlorinated precursor chemicals, and are also formed through the

chlorination of naturally occurring phenolic compounds such as those present in wood pulp. The

manufacture of bleached paper is associated with dioxin formation. Dioxins can be formed as by-

products from the manufacture of chlorine and chlorinated products, such as herbicides and PCBs (now

banned) (EPA 1994a).

PCDDs, PCDFs, and PCBs are well absorbed from the gastrointestinal system, skin, and lungs. They

initiallyconcentrate in the liver, blood, and muscle, but soon are sequestered into fat tissue, where they

have a long half-life. The chemicals may be metabolized to biphenyls, biphenyldiols, and dihydro

dihydroxybiphenyls. Excretion occurs through urine and feces. Although there are species variations,

the more highly chlorinated compounds are excreted more in the feces and are less readily metabolized

than the less chlorinated congeners.

Animal studies reveal a considerablevariation in equipotent doses between both species of animal and

congeners of dioxin-like compounds. In comparablestudies, however, the more chlorinated mixtures

are more toxic than the less chlorinated ones. This trend predominantly holds between LDsoand

carcinogenicity studies. Humans appear to be in the middle of the sensitivity range for adverse effects

from exposure (EPA 1994c).

In humans, the primary acute toxic effect of dioxin-like compounds is chloracne. No distinctive acute

effects have been reported in animals. Chronic ingestion of dioxin-like compounds causes "Yusho

Disease", named after the town of Yusho, Japan, where an epidemic occurred when residents ate PCB-

and dioxin-contaminated food for several weeks. Chloracne develops after a latent period along with

pigmentation of skin areas, visual disturbances, gastrointestinal distress, jaundice, and lethargy. Infants

born from exposed mothers had low birth weight and pigment blotches. Industrial exposure, which is

generally limited to dermal contact, produces chloracne, and in severe cases, hepatotoxicity,

PCBs, PCDDs, and PCDFs produce reproductivetoxicity based on results of the few animal studies,

the Yusho incident, and more recently, a similar incidence in Taiwan.
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PCBs are class B2 carcinogenic based on the induction of liver tumors in exper'tmentalanimals (EPA

1998b). The EPA oral CSF is 2.0 (mg/kg-day)-_for RME exposures and l(mg/l_g-day)-_for average

exposures. The EPA inhalation CSF is 0.4 (mg/kg-day) 1. The California CSF is 7.7 (mg/kg-day)-1for

both oral and inhalation exposures (Cal/EPA 1994). EPA has derived an oral RfD for Aroclor-1254 of

0.00002 mg/kg-day (uncertainty factor of 300) based on adverse effect to the eye and antibodies as well

as distorted growth in experimental animals (EPA 1998b).

Thetoxicityof dioxin-likecompoundsis describedrelativeto 2,3,7,8-tetrachlorodibenzo-p-dioxin

(TCDD). The oralCSF and inhalationCSFs are 1.5E+5 (mg/kg-day)-I (EPA 1995); the Cal/EPA

lists a valueof 1.3E+5 (mg/kg-day)-IforTCDD. The relativepotencyfactorsare (EPA 1994b):

2,3,7,8-TCDD 1

2,3,7,8-Pentachlorodibenzo-p-dioxin 0.5

2,3,7,8-Hexachlorodibenzo-p-dioxin 0.1

2,3,7,8-Heptachlorodibenzo-p-dioxin 0.01

Octachlorodibenzodioxin (all) 0.001

2,3,7,8-Tetrachiorodibenzofuran 1

2,3,4,7,8-Pentachlorodibenzofuran 0.5

1,2,3,7,8-Pentachlorodibenzofuran 0.05

2,3,7,8-Hexachlorodibenzofuran 0.1

2,3,7,8-Heptachlorodibenzofuran 0.01

Octachlorodibenzofuran (all) 0.001

Congeners that are not 2,3,7,8-substituted have relative potency factors of 0, unless otherwise listed

above. These values were used to determine toxicity values for heptachlorodibenzodioxin (HpCDD),

heptachlorodibenzofuran (HpCDF), octachlorodibenzodioxin (OCDD), octachlorodibenzofuran

(OCDF), and pentachlorodibenzofuran (PCDF). It was assumed that the congeners were 2,3,7,8

although the chemical analyses did not specify type of congener.

C.6.26 Polycyclic Aromatic Hydrocarbons

PAHs include more than 100 different compounds (ATSDR 1987a, 1987'o, 1987c, 1987d, 1987e, and

_, 1990). They have no known use in manufacturing or industry and are associated primarily with
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incomplete combustion of organic substances. Common sources of exposure to PAHs include tobacco,

smoke, wood, coal, oil, and gasoline.

Although PAHs can enter the body through ingestion and dermal exposure, the most significant routeof

exposure is inhalation. Dermaland gastrointestinal absorption of individual PAHs varies considerably.

For example, gastrointestinal absorption of benzo(a)anthracene is rapid and efficient, while only limited

amounts of benzo(a)pyrene are absorbed into the systemic circulation. Due to their lipophilic

properties, PAils can be stored in tissues and organs with high fat content such as adipose tissue, the

liver, and the kidneys.

Thegreatest healthconcernassociatedwith PAHsis theirtumorigenicpotential. Many combinationsof

PAHs havebeen shownto inducetumors in laboratoryanimalsafter inhalation,ingestion,anddirect

applicationto the skin. Yet there is no direct evidenceof carcinogenicityin humansfrom lungcancer.

In general, studieshavebeenconducted on humansexposedto differentPAH mixturesfrom cokeoven

emissions,roofingtar emissions,and cigarette smoke(ATSDR1990,EPA 1998b),which are

composedof complexmixturesof myriad chemicalsin additionto PAl-Is. The confoundingnatureof

thesechemicallycomplexmixturesand diverseexposureshas madeit difficult to singleout the

contributionof individualPAHs.

Among the many PAHs, benzo(a)pyrene is the most studied and has become the archetypal

carcinogenic PAH used in animal experiments. It is a potentmutagen, producing genotoxic effects in a

broad range of in vitro systems (EPA 1998b). It has testedpositive in mammalian cell culture DNA

assays, forward mutation assays, chromosomal effects assays, and cell transformation assays.

RfDs for noncarcinogenic PAlls have been established for fluoranthene,acenaphthene, anthracene,

fluorene, and pyrene. Naphthalene has a provisional RfD while no toxicity values have been

determined for phenanthrene and acenaphthylene. The RIDs are:

Acenaphthene 0.06 mg/kg-day

Anthracene 0.3 mg/kg-day

Fluoranthene 0.04 mg/kg-day

Fluorene 0.04 mg/kg-day
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Naphthalene 0.04 mg/kg-day

Pyrene 0.03 mg/kg-day

DTSC considersthe followingPAHsto be carcinogenic:

• Benzo(a)anthracene

• Benzo(b)fluoranthene

• Benzo(j)fluoranthene

• Benzo(a)pyrene

• Chrysene

• Dibenzo(a,h)acridine

• Dibenzo(a,j)acridine

• Dibenzo(a,h)anthracene

• 7H-dibenzo(c, g)carbazole

• Dibenzo(a,e)pyrene

• Dibenzo(a,h)pyrene

_, * Dibenzo(a,i)pyrene

• Dibenzo(a,l)pyrene

• 7,12-Dimethylbenz(a)anthracene

• Indeno(1,2,3-c,d)pyrene

• 3-Methylcholanthrene

• 5-Methylchrysene

DTSC lists an oral CSFvaluefor benzo(a)pyreneat 12(mg/kg-day)_ and an inhalationCSFof 3.9

(mg/kg-day)-_(Cal/EPA1994). EPA has promulgateda valueof 7.3 (mg/kg-day)-1for benzo(a)pyrene

but does not list an inhalationCSF (EPA 1998b). Toxicityequivalencyactors for other PAl-Is,as

developedby EPAfor determiningslope factorsrelativeto benzo(a)pyrenefor other carcinogenic

PAHs, are:

• Benzo(a)anthracene= 0.1

• Benzo(b)fluoranthene= 0.1

• Benzo(k)fluoranthene= 0.1

• Chrysene = 0.001
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• Dibenzo(a,h)anthracene= 1.0

• Indeno(1,2,3-c,d)pyrene= 0.1

These valueswere used to determine slope factors in this HHRA.

C.6.27 Radium-226and Radium-228

Radium, an element naturally found in the earth's crust, was discovered in the early 1900's and was at

first thought to have healing properties. It was incorporated into a wide variety of medicines and

artifacts until about the 1930's. The greatest exposures in the United States, however, were to radium

dial painters who could have ingested tens to thousands of micrograms of radium over a working

lifetime. Luminous, radium-containing paint was developed before World War I and in 1917 there

were manyplants in New Englandand New Jersey where watch dials, clocks, and military instruments

were painted. Persons exposed to radium (such as patients, dial painters, and chemists) have been

studied for over 60 years to determine the body retention of radium and the health effects of long-term

exposure (Cassarett and Doull 1991).

Radium-226 is a daughter productof uranium with a half-life of 1,600 years. The most significant

impact of radium is that its daughter product, radon, can accumulate in buildings if one is built on soils

containing radium. This is only a concern if the building is within about 5 meters of the radium; radon

generally doesnot migrate farther than that distance (EPA 1994c). Radon exposure has been linked to

lung cancer. Radium-228 has a half-life of 5.75 years (EPA 1995a).

In general, ionizing radiation has been shown to be a carcinogen, mutagen, and teratogen. The

induction of tumors can occur in nearly any organ or tissue in humans, and the probability of cancer

induction increases with increasing radiation dose. EPA classifies all radionuclides as known human

carcinogens (Class A) based on their property of emitting ionizing radiation and on the extensive weight

of evidence in humans (EPA 1995a). Radittm-226 and -228 have been linked to osteogenic sarcoma

(bone cancer) although not to other cancers originating in bone marrow, such as leukemia. Ingested

radium is metabolized in the body much like calcium, and is incorporated into bone structure. The long

half-life of radium-226 allows distribution throughout the skeleton over a lifetime (Cassarett and Doull

1991). Both isotopes, however, are cleared from the lungs in a matter of weeks after being inhaled,

according to the International Commission on Radiological Protection (EPA 1995a).

c:\_Xalameda_docs\appendix.doc 76



EPA has developed radiationslope factors (RSFs) for evaluating risks from exp9sure to radium-226and

-228 (EPA 1995a). The RSFs used in this evaluation represent both the parent compound and the

daughter products because they are more conservative and take into account the decay process for each

isotope. The ingestion RSFs are 2.95E-10 risk/pCi for radium-226 and 2.48E-10 risk/pCi for radium-

228. The inhalation RSFs are 2.75E-9 risk/pCi and 9.94E-10 risk/pCi for radium-226 and radium-228,

respectively. The external exposure RSFs are 6.74E-6 risk/year per pCi/g for radium-226 and 3.28E-6

risk/year per pCi/g for radium-228. External exposure is the pathway of greatest concern for these two

isotopes.

C.6.28 Silver

Silver is used most extensively in photography,making indelible inks, and for medicinal purposes

(Beliles 1975). Humans are also exposed to small amounts of silver from dietary sources. In a typical

diet, the daily intake of silver has been estimated to range from 27 to 88 l_g/day (EPA 1998b).

Silver can be absorbed by the lungs, skin, and gastrointestinal tract. Intravenous injectionresults in

deposits in the spleen, liver, bone marrow, lungs, muscle, and skin.

The prominent deleterious effect of silver exposure is argyria. This is a condition characterized by

gray-blue to black discoloration of the skin either locally in patches or more generalized over large

areas of skin (Beliles 1975, Stokinger 1981). It may also cause the same condition in the conjunctiva of

the eye. Argyria is initiated by the covalent binding of silver to tissue proteins in the dermis. The

bound silver subsequently undergoes photoactivated reduction as skin is exposed to sunlight (much like

developing a photographic negative). Although this condition is unsightly, it is medically benign and

does not pose any significant long-term health risk. The lowest dose of silver reported to cause argyria

in humans is approximately 1 gram administered intravenously over a 2- to 3-year period as silver

arsphenamine, which was used to treat syphilis before the advent of antibiotics. There are indications

that industrial and other medicinal exposure to silver compounds may produce untoward effects in

cardiovascular and hepatic systems.

EPA has calculated an RID for silver of 0.005 mg/kg-day, with a cumulative uncertainty factor of 3.

The critical effect on which this value is based is argyria (EPA 1998b).
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Despite many years of therapeutic use of silver compoundsand industrialexposures, no carcinogenic

effects have been reported in humans. Animal data are similarly negative. In addition, there is no

evidence of silver-induced mutagenicity in studies carried out thus far. As a consequence, silver is a

class D carcinogen (EPA 1998b).

C.6.29 Toluene

Toluene (methylbenzene, phenylmethane, toluol) is the simplest alkylbenzene. Since benzene was

determined to be a human carcinogen, toluene has been increasingly used as a less toxic substitute.

Toluene is well absorbed orally and by inhalation. It is widely distributedbut concentrated in the liver

(where it is metabolized) and the kidney (where it is excreted). Some toluene is exhaled unchanged, but

is oxidized and rapidly excreted in theurine.

Even at low concentrations acute exposures cause contact irritation and CNS depression. Extremely

high concentrations have been reported to reversibly decrease erythrocyte levels and produce liver and

renal toxicity. Toluene has been reported to induce cleft palates and embryotoxic effects in mice or rats

following inhalation exposure.

Toluene is a class D carcinogen which has no CSF. Toluene was not mutagenic in the few reported

studies.

The oral RfD for toluene is 0.2 mg/kg-day with an uncertainty factor of 1,000 (EPA 1998b). This RfD

is based on the critical effects of an increase in liver and kidney weights. The inhalation Rt]) is 1.1

mg/kg-day with an uncertainty factor of 300 (EPA 1998b).

C.6.30 Trichloroethene

TCE is widely used as a solvent, especially for dry cleaning and metal degreasing. TCE is well

absorbed after inhalation, ingestion, and to some extent through skin. It tends to collect in fat because

it is lipophilic. The compound is metabolized in the liver to a variety of metabolites that are

responsible for much of the TCE toxicity. Metabolites are excreted primarily in the urine. TCE can

c:\tk\alameda\docs\appendix.doc 78



potentiatethe toxicityof other compoundsincludingethanoland increasethe toxicityof both

compounds.

Acute exposures cause CNS depression and TCE was once used as a surgical anesthetic. Chronic

dosing produces liver and kidney lesions as well as a peripheral neuritis. The chemical was found to be

carcinogenic in some animal tests, but no human data are available. No evidence of reproductive

toxicity exists in the few tests available.

TCE is a class B2 carcinogenbased on the inductionof hepatomas.The CaliforniaCSF is 0.015

(mg/kg-day)-_and the inhalationCSF is 0.01 (mg/kg-day)1 (Cal/EPA1994). TheprovisionalEPAoral

CSF is 0.011 (mg/kg-day)-1and the inhalationCSF is 0.006 (mg/kg-day)-_accordingto information

from the SuperfundHealthRisk TechnicalSupportCenter(SHRTSC1994).

The provisionaloral RfDforTCE is 0.006 mg/kg-dayaccordingto informationfrom the Superfund

HealthRisk TechnicalSupportCenter (SHRTSC1994).

C.6.31 Vanadium

Vanadium is found throughout the environment and is contained in many foods, particularly fats and

oils. It occurs in several ores and is a by-product of petroleum refinement.

It mayhaveuseful if notessentialeffectsfor hematopoiesis,cholesterolmetabolismin the liver, and

dentalhealth. The typicalhumanbodyburden of vanadiumaverages30 milligrams(rag), stored

primarily in the fat. A homeostaticmechanismprobablyoperatesto controlbloodlevels, and excretion

is via the kidneys and urine(Beliles 1975).

The toxic effects are primarily in the lungs, where irritation, bronchitis, and bronchopneumonia have

been attributed to industrial vanadium exposure. Other effects noted from industrial exposures are eye

and skin irritation, gastrointestinal distress, cardiac palpitation, tremor, nervous depression, and kidney

damage (Beliles 1975). Acute effects in animal experiments are manifested primarily as nervous system

disorders, where vanadium poisoning produced convulsions, paralysis, and respiratory depression at

lethal doses. At lower doses, constriction of the blood vessels of the lungs, spleen, kidneys, and
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intestines was observed. Air pollution containing vanadium and cadmium has been postulated m be

associated with heart disease (Beliles 1975).

The RtI) for vanadiumis 0.007 mg/kg-daywithan uncertaintyfactorof 100 (EPA i998b). There are

no criticaleffectsassociatedwith this value.

C.6.32 Vinyl Chloride

Vinyl chloride, or chloroethene, was of little toxicological interest until 1974 when it was first reported

as a human carcinogen. Since then there have been many human and animal studies summarized in

various reviews.

Vinyl chloride may enter the body through various routes. Once in the body, it is metabolized and

excreted. The compound is fully absorbed after inhalation and ingestion, but little is absorbed though

the skin. Vinyl chloride is concentrated in the liver (site of metabolism) and kidney (site of excretion).

Vinyl chloride is oxidized to an exposed and other reactive intermediates, which react further. These

intermediates are generallybelieved to be the active chemical species for the specific toxic effects of

vinyl chloride. Excretionis primarily in the urine as conjugatesof metabolites with sulfur-containing

compounds. Very small amounts are exhaled unchanged.

Vinyl chloride producesboth acute and chronic effects. Large single doses of vinyl chloride produce

CNS depression. Early studies of its anesthetic potential found cardiac and circulatory disturbances.

Chronic exposureto low concentrations in workersproduce a syndrome called "vinyl chloride disease".

This includes acroosteolysis,Raynaud's disease, scleroderma, lung toxicity, thrombocytopenia, and

liver toxicity. Chromosomal abnormalities have been reported in workers.

The most striking effect of vinyl chloride toxicity is the production of hemangiosarcomas, which are

extremely rare tumors. These occur in the liver and occasionally elsewhere. Since this has been

repeatedly confirmed in worker exposure studies and animal studies, vinyl chloride is a confirmed

human carcinogen. Some studies have also reported vinyl chloride-induced minors at othersites,

especially the brain and, after inhalation, the lungs.
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Therehavebeenreportsof reproductivetoxicityin exposedworkers,but no adverseeffects havebeen

_' seenin animalstudiesexcept athighdoses thatproducenonspecifictoxic effects. Epidemiological

studiesin residentialneighborhoodsnearvinyl chlorideproductionplantshavebeeninconclusive.

Vinylchlorideis a classA carcinogen.The EPA and Californiaoral CSFs are 1.9 and 0.27 (mg/kg-

day)-_,respectively,and are basedon the inductionof tumorsin the liver and lung (EPA 1995,

Cal/EPA1994). The EPA andCaliforniainhalationCSFsare0.3 and 0.27 (mg/kg-day)1, respectively.

NoRID for vinylchloridehas beenestablished.

C.6.33 Xylenes

The solventxylene is actually a mixture of dimethyl phenyl compounds often referred to as xylenes.

Approximately 60 percent of the inhaled dose of xylenes is retained and absorbed; they are also readily

absorbed through the skin and probably also from the gastrointestinal tract based on their lipophilicity.

The highest levels are found in fatty tissues such as adipose tissue, subcutaneous fat, adrenal glands,

brain, and liver. Excretion is primarily in the urine but some is exhaled.

The acute toxic potential is relatively low as is the chronic toxicity. The vapor may be irritatingto

eyes, skin, and mucousmembranes. Xylenes cause CNS effects. Mice given high doses exhibited

hyperactivity. Effects on eyes, kidneys, liver and lungs are also reported. Xylenes are fetotoxic and

teratogenicin mice at high oral doses. Similar results have been reported in women exposed to solvents

includingxylene. Xylenes havenot been found to be mutagenic (EPA 199813).

Xyleneis aclass D carcinogenwhichhas no CSF (EPA 1998b). The oral RID for xyleneis 2 mg/kg-

day withan uncertaintyfactorof 100. This RID is basedon decreasedbodyweightand increased

mortalityin experimentalanimals.

C.6.34 Zinc

Zinc is an essential trace element involved in enzyme functions, protein synthesis, and carbohydrate

metabolism. Zinc in the diet is only partially absorbed. Once absorbed, zinc is distributed to the

muscle, liver, kidney, pancreas, eyes, and male reproductive organs. Elimination is primarily in the

feces with significant amounts in the pancreatic fluids and milk (Beliles 1975; Stokinger 1981).
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Contact with zinc chloride can cause skin and eye irritation. Zinc in excess of 0.25 percent in the diet

of rats causes growth retardation, hypoc_omic anemia, and defective mineralization of the bone. No

zinc toxicity has been observed at dietary levels below 0.25 percent. Studies with animals and humans

indicate that metabolic changes may occur as a result of the interaction of zinc and other metals in the

diet. Excessive intake of zinc may cause copper deficiencies and result in anemia. In animals, normal

ingestion of zinc in the diet has been shown to protect against some of the toxic effects of cadmium.

Metal fume fever is the most common zinc-related industrial disease and is associated with inhalation of

zinc oxide fumes. The major symptom is fever and chills with recovery in 24 to 48 hours in severe

cases. No evidence of lingering adverse effects exists after recovery.

Zinc is a class D carcinogen which has no CSF (EPA 1998b). The RfD for zinc is 0.3 mg/kg-day, with

an uncertainty factor of 3 (EPA 1997a). The critical effect of this toxicity factor is anemia.
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TABLE C.6-1
ALAMEDA POINT OU3 HHRA

TOXICITY ASSESSMENT
CARCINOGENIC SLOPE FACTORSl

Chemical Carcinogenic CSFo CSFt CriticalEffect Source

IInorganicChemicals classification (mg/kg-day)l (mg/kg-day)"1

IArsenic IA 1.5 50 (12) Multiplecancers EPA 1998b
Beryllium B2 ;ND(7) 8.4 (7) Lungtumors EPA 1998b
Cadmium B1 ND 6.3 (15) Lungcancer EPA 1998b
Chromium A ND(0.42) 42 (510) Lungcancer EPA 1998b
Nickel A ND 0.84 (0.91) Lungandnasal tumors EPA 1998b
PolychlorinatedBiphenyls

Aroclor-1254 B2 RME= 2 (7.7); 0.4 (7.7) Liver tumors EPA 1998b
Average= 1
(7.7)

Aroclor-1260 B2 RME = 2 (7.7); !0.4 (7.7) Liver tumors EPA 1998b
Average= 1
(7.7)

Pesticides/Herbicides

DDD B2 0.24 ND (0.24) Liver tumors EPA 1998b
DDE B2 0.34 [0.34*](0.24) Liverandlungtumors EPA 1998b
DDT B2 0.34 0.34 Livertumors EPA 1998b

Dieldrin B2 16 16 Tumorigenicpotential EPA 1998b
SemivolatileOrganicChemicals

Benzo(a)anthracene B2 0.73 (1.2) ND(0.39 Multiplecancers EPA 1998b
Benzo(a)pyrene B2 7.3 (12) ND(3.9) Multiplecancers [EPA 1998b
Benzo(b)fluoranthene B2 0.73 (1.2) ND (0.39) ,,, IMultiplecancers EPA 1998b
Benzo(k)fluoranthene B2 0.073(0.12) ND (0.039) !Multiplecancers EPA 1998b
Bis(2-ethylhexyl)phthalate B2 0.014(0.0084) ND (0.0084) Liver tumors EPA 1998b
Carbazole B2 0.02 ND Multiplecancers EPA 1998b
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TABLE C.6-1 (Continued)
ALAMEDA POINT OU3 HHRA

TOXICITY ASSESSMENT
CARCINOGENIC SLOPE FACTORS1

Chemical Carcinogenic CSFo CSFI CriticalEffect Source
classification (mg/kg-day)* (mg/kg-day)1

Chrysene B2 0.0073 (0.012) ND (0.0039) Multiplecancers EPA 1998b
Dibenzo(a,h)anthracene B2 7.3 (12) ND (3.9) Multiplecancers EPA 1998b
Indeno(1,2,3-c,d)pyrene B2 10.73 (1.2) ND (0.39) Multiplecancers EPA 1998b
N-Nitrosodiphenylamine B2 0.049 (0.009) ND (0.009) !Increasedbladdertumorsand EPA 1998b

reticulumcell carcinomas

Volatile Organic Chemicals
iBenzene A 0.029 (0.1) 0.029 (0.1) Leukemia EPA 1998b
Chloroform B2 0.061 (0.031) 0.081 (0.019) Tumorigenic potential EPA 1998b
1,4-Dichlorobenzene D ND (0.04) ND (0.04) Hepatocellular adenoma and Cal/EPA 1994

carcinoma of adrenal _land
1,1-Dichloroethene C 0.6/ND) 0.18 (ND) Tumor Induction EPA 1998b
Trichloroethene B2 0.011 (0.015) 0.006 (0.01) Liver tumors SHRTSC 1994
Vinyl Chloride A 1.9 (0.27) 0.3 (0.27) Liver tumors EPA 1995
Radionuclides

Radium-226 + Daughter Products_2) A 2.96E-10 o_ 2.75E-9 €3_ Osteogenic sarcoma EPA 1995
Radium-228 + Dau[_hterProducts_2_ A 2.48E-10 _3_ 9.94E-10 _3_ Osteogenic sarcoma EPA 1995

Notes:
1 SlopefactorsfromCaliforniaEPA/DTSCareshowninparentheseswheretheydifferfromEPAvalues.
2 ExternalSlopeFactors:Radium-226:6.74E-6risk/yearperpCi/gsoil

Radium-228:3.28E-6risk/yearperpCi/gsoil
3 Units: risk/pCi

ND = not determined
* Thetoxicityvaluefor the inhalationpathwaywasroute-to-routeextrapolatedfromthe oraltoxicityvalue, withoutadjustment,at the directionof the EPA
Region9 toxicologist. This is notan EPA-promulgatedtoxicityvalueanddoesnot accountfor routeof exposure,pharmacokinetic,or physiological
considerations.
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TABLE C.6-2
ALAMEDA OU3 HHRA

TOXICITY ASSESSMENT
NONCARCINOGENIC TOXICITY VALUES

Chemical [RfDo(mg/kg-day) UF RFDI(mg/kg-day) UF CriticalEffect Source
InorganicChemicals

Aluminum 1 100 ND ND Neurotoxicity SHRTSC1994
Antimony 0.0004 1,000 ND ND Increasedmortalityandaltered EPA 1998b

bloodchemistry
Arsenic 0.0003 3 ND ND Hyperpigmetation,keratosis,and EPA 1998b

vascularchanges
Barium 0.07 3 _ID ND Increasedbloodpressure;increased EPA 1998

kidneyweight
Beryllium 0.002 300 0.006 10 Intestinallesions;sensitization EPA 1998
Cadmium 0.001(food) 10 :ND ND Significantproteinuria EPA 1998b

0.0005(water)
Chromium 0.005 500 ND ND No observedeffectslevel EPA 1998b
Cobalt 0.06 ND 10.00029 ND EPA 1996
Copper 0.037 ND ND ND Basedon maximumcontaminant EPA 1995

level forwater
Lead ND ND ND ND ND ND
Manganese 0.14 1 !0.000014 1,000 CNS effectsandneurological EPA 1998b

impairments
Mercury 0.0003 1,000 ND ND Autoimmuneeffects EPA 1995
Nickel 0.02 300 ND ND Decreasedbodyweightandorgan EPA 1998b

weights
Selenium 0.005 3 iND ND Clinicalselenosis EPA 1998b
Silver 0.005 3 ND ND Ar_yria EPA 1998b
Thallium 8.0E-05 3,000 ND ND Alopecia,increasedserumGOT and EPA 1998b

serumLDH
Vanadium 0.007 100 ND ND No observedadverseeffectslevel EPA 1995
Zinc 0.3 3 ND ND Redbloodcellchanges(decreasesin EPA 1998b

erythrocytesuperoxidedismutase)
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TABLEC.6-2(Continued)
ALAMEDAOU3HHRA

TOXICITYASSESSMENT
NONCARCINOGENICTOXICITYVALUES

Chemical IRfDo(mg/kg-day) [UF IRFDt (mg/kg-day) UF Critical Effect Source
Polyehlorinated Biphenyls

Aroclor-1254 0.00002 300 ND ND Ocular effects; antibody effects; EPA 1998b
distorted growth

Aroclor- 1260 ND ND ND ND ND ND
Pesticides and Herbicides

DDD ND ND ND ND ND ND
DDE ND ND ND ND ND ND
DDT 0.0005 100 ND ND Liver lesions EPA 1998b
Dieldrin 5.00E-04 100 ND ND Liver lesions EPA 1998b
Semivolatile Organic Chemicals

Acenaphthene 0.06 3,000 ND ND Heptatoxicity EPA 1998b
Anthracene 0.3 3,000 ND ND No observed effects level EPA 1998b
Benzo(a)anthracene ND ND ND ND ND ND
Benzo(a)pyrene ND ND ND ND ND ND

Benzo(b)fluoranthene ND ND ND ND ND ND

Benzo(k)fluoranthene ND ND ND ND ND ND
Benzo(g,h,i)perylene ND ND ND ND ND ND
Bis(2-ethylhexyl))phthalate 0.02 1,000 ND ND Increased relativeliver weight EPA 1998b
Carbazole ND ND ND ND ND ND

!Chrysene ND ND ND ND ND ND
Dibenzo(a,h)anthracene ND ND ND ND ND ND

Fluoranthene 0.04 3,000 ND ND Neuropathy; liver and blood effects EPA 1998b
Indeno(1,2,3-c,d)pyrene ND ND ND ND ND ND
Phenanthrene ND ND ND ND ND ND

Pyrene 0.03 3,000 ND ND Kidney effects EPA 1998b
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TABLE C.6-2 (Continued)
ALAMEDA OU3 HHRA

TOXICITY ASSESSMENT
NONCARCINOGENIC TOXICITY VALUES

Chemical ]RfDo (mg/kg-day) UF IRFD_(mg/kg-day) [UF CriticalEffect Source
Volatile Organic Chemicals

Acetone 0.1 1,000 [0.1'] ND Increased liver and kidney weights; EPA 1998b
nephrotoxicity

Benzene ND ND ND ND ND ND

Chlorobenzene 0.02 1,000 ND ND Histopathicchanges in the liver ND
Chloroform 0.01 1,000 ND ND Fattycyst formationin liver EPA 1998b
1,2-Dichlorobenzene 0.09 1,000 ND ND No observed adverseeffects level EPA 1998b
1,3-Dichlorobenzene 0.09 1,000 ND ND No observed adverse effects level EPA 1998b
1,4-Dichlorobenzene ND ND 0.23 100 Increased liver weights EPA 1998h
1,1-Dichloroethene 0.009 1,000 ND ND Liver lesions EPA 1998h

1,2-Dichloroethene(total) 0.009 1,000 [0.009*] ND Liver lesions EPA 1995
Toluene 0.2 1,000 0.11 300 Changes in liver and kidney weights; EPA 1998b

changes in neurological functions
Trichloroethene 0.006 3,000 ND ND No observed adverse effects level SHRTSC 1994

Vinyl chloride ND ND ND ND ND ND
Xylene 2 100 ND ND Hyperactivity; decreased body EPA 1998b

weights; increased mortality

Notes:

ND = not determined

* The toxicity value for the inhalationpathway was route-to-route extrapolatedfrom the oral toxicity value, without adjustment, at the direction of the EPA
Region 9 toxicologist. This is not an EPA-promulgated toxicity value and does not account for route of exposure, pharmacokinetic, or physiological
considerations.
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C.7 SITE SPECIFIC RISK ASSESSMENT RESULTS

The following subsectionprovidesthe site-specific HHRA results for OU-3. Tablespresenting the risk

assessmentresults follow thediscussion. SubsectionC.7.1 presents the risk assessmentresults for

Site 1.

C.7.1. Site 1 - Landfill Area

SectionC.7.1 is organized as follows: Section C.7.1.1 describes Site 1; Section C.7.1.2 presents the

data evaluation and COC selection results; Section C.7.1.3 presems the exposureassessmem results;

SectionC.7.1.4 presents the risk characterizationresults; Section C.7.1.5 presents theradionuclide risk

and dose assessmem, and Section C.7.1.6 presents the conclusions.

C.7.1.1 Site Description

As shown on Figure C.3-2, Site 1 is located in the northwestern corner of Alameda Point. It was

developed through deposition of fill material that occurred from 1942 to 1943. Priorto that time, this

area was covered by waters of San Francisco Bay. Based on aerial photographs, an area of 14.7 acres

servedas a landfill for the base from 1943 to 1956. The landfill reportedlyreceived all waste created at

the installationexcept liquid waste (storm sewer discharge and industrial sewerdischarge), which was

discharged to the Seaplane Lagoon. LandfiUedwastes reportedly included old aircraftengines, kitchen

scrapsand garbage from ships in port, cables, scrap metals, waste oil, waste paint, waste solvents,

cleaning compounds, construction debris, and low-level radiological material.

Beginning in 1952, construction of the runwaysrequired that the northern portion of Site 1 be covered.

By 1956, the entire Disposal Area was covered by fill material. Currently, a significant portion of

Site 1 is paved. Other portions of Site 1 are occupied by a pistol range, a target range, a picnic area,

and a running path. A more detailed description of Site 1 is provided in Chapter 6 of the RI report.

C.7.1.2 Data Description and COC Selection Results

TableC.7.1-1 presents the data summaryfor surfacesoil in Site 1 (forcomparisonTableC.7.1-2

presentsthe data summaryfor subsurfacesoil). In the 0 to 2 foot soil depth interval(surfacesoil),

inorganicchemicals, pesticides, PCBs, SVOCS, and VOCs were detected. The sameclasses of

chemicals were detected in the0 to 10 foot depth interval (subsurface soil). The only VOC detected in
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the 0 to 2 foot depth interval was acetone (detected once out of 1 sample). SVOCs detected were

_r' mainly PAHs and infrequently detectedphthalates. Aroclor-1254 and Aroclor-1260 as well as some

pesticides were also detected, although most pesticides were infrequently detected at low

concentrations. Inorganic chemicals detected were metals, radium-226 and radium-228.

Inorganic chemicals (except radium) in soil were compared to background concentrations (presented in

Table C.4-1) using statistical tests described in Section C.4. The results of the statistical test of means

indicated that concentrations of arsenic, cobalt, and titanium at Site 1 were not greater than background

concentrations, but all other inorganic chemicals (except essential nutrients) were above background

and were retained as COCs. As previously described, the statistical tests of means were conductedat a

confidence level of 95% and power of 90%. This means that there is a 5 % chance of misidentifying a

chemical as below background, when in fact, it is not (Type 1 error). There is a 10% chance of

misidentifying a chemical as above background (Type 2 error). The results of the statistical tests of

means are presented in Attachment 1 to this appendix.

The hot spot analysis (presented in Table C.7.1-3) showed that the maximum concentrations of arsenic,

cobalt, and titanium were above the background 80LCL/95 concentration of the background data set.

However, the concentration ranges of these chemicals at Site 1 were within or near the background

ranges. The hot spot comparison has a relatively high error rate associatedwith misidentifying a

chemical as above background (Type 2 error). At a sample size of 57, the error rate is approximately

90%. Because of the high error rate, and based on the statistical tests and the comparison of

concentration ranges, these 3 inorganic chemicals were eliminated as COCs.

Calcium, iron, magnesium,potassium,andsodium were excludedas soil COCsbecausetheyare

essentialnutrientsand were not detectedat elevatedor toxic concentrations.

Insurface soil, the followingchemicalswere excludedas COCsbasedon low frequencyof detection

after comparisonto one-tenthof theEPA Region9 residentialPRGs(EPA1998a): selenium,thallium,

alpha-and gamma-chlordane,butylbenzylphthalate,di-n-butylphthalate,dibenzofuran,fluorene,2-

methylnaphthalene,naphthalene,and n-nitroso-dipbenylamine. Twoof thesechemicalshavePRGs

based on carcinogenicrisk and theremainderare considerednoncarcinogenic.The maximumdetected

concentrationsof thesechemicalswere belowone-tenthof the EPARegion9 PRGsfor residential
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exposure to soil. The remaining chemicals detected in surfacesoil at Site 1 were retained as COCs.

Tables C.7.1-4 summarizes COC selection for surface soil.

The selection of COCs in groundwater was described in Section C.4. For the purpose of evaluating

potential exposure to VOCs migrating from the FWBZ, through the vadose zone, into the ambient air,

the following COCs were identified: benzene, chlorobenzene,chloroform, 1,2-dichlorobenzene, 1,3-

dichlorobenzene, 1,4-dichlorobenzene, 1,1-dichloroethene, 1,2-dichioroethene, toluene,

u'ichloroethene, vinyl chloride, and xylene. For the purposeof evaluating potential exposure through

inhalation of vapors during spray irrigation the following four VOCs were evaluated: benzene, 1,2-

dichloroethene (total), trichloroethene, and vinyl chloride.

C.7.1.3 Exposure Assessment Results

Site 1 is located on the western edge of the installation, next to the northwest shoreline. The most

likely future use of the site is recreational, as shown in Figure C.3-2. Occupational reuse is also

possible for the northwest area of the installation.

The exposure pathways associated with occupational and recreational use at IR Site 1 are soil ingestion,

dermal contact with soil (nonradionuclides only), inhalation of particulates from soil, inhalation of

volatile chemicals from soil and inhalation of vapors from groundwater through (1) direct migration

from the FWBZ through the vadose zone and into the ambient air and (2) release into the ambient air

during irrigation (the evaluation of the groundwater exposure pathways was performed at a screening

level), and external exposure (radionuclides only). The soil depth interval of interest is 0 to 2 feet bgs

(surface soil) because occupational and recreational land uses would not involve excavation activities.

Excavation of a landfill area is not a possible future scenario. Therefore, only surface soil exposure is

evaluated in the HHRA (EPA 1993b).

C.7.1.4 Risk Characterization

Tables C.7.1-5 through C.7.1-12 present the risk and hazard indices associated with occupational

exposure to surface soil in the Site 1 inside boundary area. The total carcinogenic risk to an

occupational receptor associated with non-radionuclides was 2.6E-5 using Naw/EPA HQ RME

assumptions and 2.8E-4 using DTSC RME assumptions. The risk was attributable to the PAHs
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benzo(a)pyrene,dibenzo(a,h)anthracene,benzo(a)anthracene,andbenzoOa)fluoranthene;the PCBs

_' Aroclor-1254andAroclor-1260;and chromium. UsingDTSCassumptions,the samechemicalsposed

most of the risk. The PAHsand PCBs were themajorcontributorsto total risk through thedermal

contact and soil ingestionexposurepathways,whilechromiumposed99percent of the risk via

particulate inhalation. ThemajordifferencesbetweenNavy/EPAHQ andDTSC risk estimateswere

the dermal exposurepathway(dueto methodologicaldifferences)and the inhalationpathway(dueto the

DTSC inhalationCSFsforPAHsand chromium). UsingEPA assumptions,soil ingestionposedthe

highest risk. However,usingDTSCassumptions,thedermal exposurepathwayposed more risk than

soil ingestionand inhalationriskscombined. Additionally,this assessmentassumed that all chromium

was hexavalent(thecarcinogenicform) althoughthereis no reasonto believethat it is entirely

hexavalent;for this reason,the inhalationrisks are likelyoverestimated.

Average occupational risks (shown in Tables C.7.1-7, C.7.1-8, C.7.1-11, and C.7.1-12) were 4.0E-6

using Navy/EPA HQ assumptions and 1.6E-5 using DTSC assumptions. Again, the differences in risk

estimates were due to the dermal exposure pathway methodology and DTSC inhalation CSFs for PAHs

and chromium. All hazard indices for the occupational receptor were less than the target value of 1.0.

The Navy/EPA HQ total RME hazard index was approximately 0.087 and both total average hazard
indices were less than 0.1. The DTSC RME hazard index was 0.240.

Total RME risks for the recreational receptor, shown in Tables C.7.1-13 and C.7.1-15, were similar to

the occupational risk estimates. Using Navy/EPA HQ RME assumptions, the total RME risk was

4.4 E-5 attributable mostly to benzo(a)pyrene, dibenzo(a,h)anthracene, benzo(a)anthracene,

benzo(a)fluoranthene, and indeno(1,2,3-c,d)pyrene, Aroclor-1254, Aroclor-1260, and chromium. The

same chemicals were major contributors to the DTSC total RME risk of 4.9E-4. The major differences

between Navy/EPA HQ and DTSC risk estimates were due to the dermal exposure pathway and the

DTSC inhalation CSFs for chromium and PAHs. The AVG total risks (presented in Tables C.7.1-14

and C.7.1-16) were 2.5E-6 using Navy/EPA HQ assumptions and 8.6E-6 using DTSC assumptions.

All hazard indices to the recreationalreceptor at Site 1 were less than the EPA target value of 1.0.

RME hazard indices were 0.095 and 0.42 using Navy/EPA HQ and DTSC assumptions, respectively.

AVG hazard indices were 0.019 and 0.025 using Navy/EPA HQ and DTSC assumptions, respectively.

The hazard indices were mostly associated with Aroclor-1254 and inorganic chemicals.

As discussed in Section C.5.4, the risks and hazards associated with potential exposure through

inhalation of VOCs migratingfrom the FWBZ, through the vadose zone, and into the ambient air were

_F' evaluated by back-calculatingchemical-specific RBSLs for groundwater according the ASTM
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recommendedmethod(ASTM 1997)usingchemical-specificVF,,_mbvalues and EPA Region9 ambient

air PRGswhicharebased on cancer risksof 1E-06and a hazardindex of 1 (EPA 1998a). The

chemical-specificRBSLswere thencomparedwith themaximumconcentrationof eachCOCsmeasured

in groundwaterat Site 1.

This approachis conservativefor severalreasons. First, the RBSLsare calculatedassumingexposure

throughinhalationby residents. However,as statedelsewherein the HHRA, residentialexposures

were not evaluatedat Site 1. Rather,occupationaland recreationalexposures were evaluated.Because

theoreticalresidentialreceptors are assumedto havegreaterexposure than either occupationalor

recreationalreceptors,the RBSLscalculatedbased on residentialexposures are lower thantheywould

havebeenif calculatedbased on either occupationalor recreationalexposures.

Second, the maximum detected concentrations used in the comparison were drawn from all FWBZ

groundwater samples collected at Site 1. However, realistically, only VOCs present in the upper

portion of the FWBZ are likely to volatilize into the ambient air. As shown in Table C.5.4-12, the

chemical-specific maximum detected groundwater concentrations are well below their respective

chemical-specific RBSLs. The single exception is vinyl chloride. The maximum detected

concentration of vinyl chloride was detected in May 1998 in the deepest portion of the aquifer. In the

last five years, only twice has vinyl chloride been detected in the FWBZ at a concentration greater than

the RBSL: 7,300 ug/L at well M028 in November 1997 and 4,200 ug/L at well M028 in October

1994. However, vinyl chloride has not been detected at a concentration above its RBSL (1,202 ug/L)

since November 1997. In fact the highest concentration of vinyl chloride detected in the FWBZ since

November 1997 was 69 ug/L in May 1998. Therefore, the total risk and hazard posed to occupational

or recreational receptors from potential exposure through inhalation of VOCs migrating from the

FWBZ into the ambient air is expected to be less than 1E-06 and less than a hazard index of 1,

respectively.

It shouldalso be notedthat in additionto characterizingrisks and hazards associatedwithpotential

exposurethroughinhalationto VOCs(specificallyto benzene, 1,2-dichloroethene(total),

trichloroethene,andvinyl chloride)releasedduring spray irrigation, the estimatedgroundwater

concentrationsofthese four VOCswere alsocomparedto their respectivemaximumcontaminantlevels

(MCL). Theresultsof these comparisonsare shownin the chemical-specificconcentrationversustime

plots presentedin Attachment6 to AppendixC. The salinityof groundwater from the welllocatednear
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M031-A does not exceed 3,000 mg/L indicating that this well could be used fordrinking water in the

30-year modeling period. The groundwater concentrations of trichloroethene modeled at the pumping

well location near monitoring well M03I-A, are all less than the MCL for trichloroethene throughout

the 30 year modeling period. However, the groundwater concentrations modeled for vinyl chloride,

1,2-dichloroethene (total), and benzene at this location exceeds their MCLs for the first 7.6, 6.5, and

14.4 years of pumping, respectively; after that, the modeled concentrations are less than the respective

MCLs. Groundwater concentrations were not modeled at the second pumping well location because

this second location is about 850 feet upgradient of the first location and the four COCs are not

expected to reach this second location.

Lead was also selected as a soil COC for Site 1 with an exposure concentration of 144.8 mg/kg and

range of detected concentrations of 11.4 mg/kg to 440 mg/kg. The pistol range data were not used for

this risk assessment. The CaI/EPA screening concentration for lead is 130 mg/kg based on residential

exposure; the corresponding EPA screening concentration is 400 mg/kg. For occupational scenarios,

the screening concentration is 1,000 mg/kg. The range and exposure point concentrationsof lead in

this area are acceptable when compared to the EPA residential screening concentrationand the

occupational screening level. However, the Cal/EPA physiologically based modeling approach was

used to evaluate lead exposure in this area because the exposure point concentrationexceeded the

Cal/EPA residential screening concentration of 130 mg/kg and because there is no screening level for

recreational exposures.

The results of the modeling are shown in Table C.7.1-17. Using the exposure point concentrationof

144.8 mg/kg and the default value for water ingestion of 15 _tg/L, adults and normal children in the

99th percentile of exposure would have blood lead levels less than 10 lag/dL which is the Center for

Disease Control's level of concern. Pica children in the 50th percentile of exposure could have blood

lead levels of up to 11.1 _tg/dLwhile those in the 99th percentile could have blood lead levels of up to

25. i lag/dL. However, all of these estimates are based on residential exposure, which cannot occur

inside the Site 1 boundary. They are overestimates of exposure, and it is unlikely that these blood lead

levels in children or adults could result from exposure to Site 1 under the recreational scenario.

C.7.1.5 Radionuclide Risk and Dose Assessment

The threeexposure pathways evaluated for radionuclideswere soil ingestion, particulateinhalation,and

_F' external exposure; results are shown in Tables C.7.1-18 and C.7.1-19 for the occupationalscenario and
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Tables C.7.1-20 and C.7.1-21 for therecreationalreceptor. Radiologicalsurveyresults were not used

in this risk assessment. Risksand doseswerecalculatedusingonly RME exposureparameters. Both

risks and dosesfrom exposure to radium-226andradium-228were calculatedfor up to a 1,000year

time frame. A uniform concentrationof radiumisotopesover the top 2 feet of soil wasassumed,

althoughthe soil data do not indicatewidespreadradiumisotopes.Risksassociatedwith radionuclide

exposure are presentedseparatelyfrom otherchemicalsbecausethemethodologyusedto develop

radionuclideslope factors is fundamentallydifferentfrom that of chemicalslope factors. Therefore,

EPA guidancerecommendsthat the two setsof risks estimatesbe tabulatedseparately,althoughthe

risks maybe summedif an overallrisk valueis desiredand thedifferencesin the two risksare

understood (EPA 1989).

For the occupational receptor, the total RME risk was 3.6E-5 at time = 0 years. The risks increased to

4.1E-5 at time = 3 years, and decreased after that time. In both cases, external exposure was the only

route presenting a risk greater than 1E-6. The dose received followed the same pattern, starting at

4.73 pCi/year at time = 0 years, increased to 5.16 pCi/year at time = 3 years, and decreased after that

time. Both the dose and the risk were associatedmainly with radium-226, and external exposure

contributed the majority of the risk.

Results were similar for the recreational receptor, where the total RME risk was 2.0E-5 at time = 0

years. Risks increased to 2.3E-5 at time = 3 years, and decreased after that time. Again, external

exposure presented the majority of the risk. Dose to the recreational receptor was estimated at 1.86

pCi/year at time = 0 years and 2.06 pCi/year at time = 3 years. Dose decreased steadily after that

time. Again, dose and risk were associated mainly with radium-226 and were due to external exposure.

Bothof the doseestimatesare belowthe EPAresidentiallimitof 15mrem/yfor exposureto surface

soils (EPA 1997b). Additionally, the radiumsoilconcentrationsarebelowthe 5 pCi/g level, which is

acceptablefor residentialexposuresandevenmoreprotectivefor occupationalor recreationalexposures

(EPA 1997b).

C.7.1.6 Conclusions

Table C.7.1-22summarizesthe nonradionucliderisks andhazard indices;radionucliderisksare

summarizedin Table C.7.1-23. BoththechemicalandradionuclideriskscalculatedusingNavy/EPA _,
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HQ assumptions fall within EPA's acceptable risk range of 1E-6 to 1E-4, as stated in the NCP.

_, Chemical risks calculated using DTSCRME parameters exceed 1E-4 for both occupational and

recreational receptors. In both cases, the exceedance was due to the dermal exposure pathway. All

hazard indices are below 1.0. Additionally, the dose assessment for radionuclides showed that the

radium-226 and radium-228 concentrations are within the acceptable residential concentration of 5

pCi/g and result in a radionuclide dose that is below the residential limit of 15 mrem/year. Because

Site 1 is a former landfill, it was covered with soil in 1956 when the landfill closed. To maintain the

integrity of that cover, development of the landfill would not breach the cap. Therefore, the risks

presented here are upper bound estimatesof exposure. If additional capping is conducted at the landfill,

the risks presented here would not exist because the exposure pathways would be incomplete.

V
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TABLE C.7.1-1
SITE 1, DATA SUMMARY FOR SOIL IN THE 0-2 FOOT DEPTH INTERVAL

Chemical Frequencyof Minimum Maximum Minimum Maximum Mean 95 UCL
Detection SQL SQL Detected Detected Concentration Concentration

(mg/kg) (mg/kg) Concentration Concentration (mg/kg) (mg/kg)
(mg/ks) (ms/kg)

InorganicChemicals
Aluminum_ 41/41 NA NA 3,040 15,400 7,133 8,213
AntimonyI 3/41 0.45 6.7 1.0 8.3 1.5 2.9
Arsenic_ 26/41 1.8 11.0 1.77 45.0 4.52 7.0
Barium_ 40/41 0.086 0.086 23.0 1,090 78.6 158.9
Beryllium_ 11/41 0.125 1.1 0.171 1.43 0.33 0.59
Cadmium_ 34/41 0.08 1.1 0.30 16.6 1.97 7.64
Calcium_ 41/41 NA NA 2,400 13,300 4,330 5,376
Chromiumt 41/41 NA NA 22.4 109.0 41.5 47.4
Cobalt 26/41 0.59 8.3 10.0 10.0 5.6 6.2

Coppert 39/41 0.20 19.8 5.52 280.0 44.4 96.7
Iron_ 41/41 NA NA 7,140 47,600 13,711 16,289
Lead7 41/41 NA NA 11.4 440.0 83.1 144.8

Magnesium_ 41/41 NA NA 1,760 6,000 3,331 3,742
Manganese_ 42/42 NA NA 110.0 495.0 212.6 249.0
Mercury_ 12/42 0.06 0.258 0.113 9.57 O.15 0.42
Nickelt 41/41 NA NA 18.0 118.0 36.3 43.7
Potassium_ 35/41 54.8 1,370 385 1,600 869 1,051
Selenium 1/41 0.20 56.0 2.2 2.2 2.96 4.24
Silver_ 9/41 0.17 5.6 0.29 7.2 0.87 3.6
SodiumI 18/41 5.0 1,070 107 3,370 239 381.9
Thallium 1/41 0.26 11.0 0.44 0.44 2.25 2.89
Titanium 17/17 NA NA 290.0 831.0 449.5 506.5
Vanadiumt 41/41 NA NA 14.8 84.3 28.0 33.0
Zinc_ 41/41 0.22 5.6 37.8 591.0 147.2 234.3
PetroleumProducts

96



TABLE C.7.1-1 (Continued)
SITE 1, DATA SUMMARY FOR SOIL IN THE 0-2FOOT DEPTH INTERVAL

Chemical Frequency of Minimum Maximum Minimum Maximum Mean 95 UCL
Detection SQL SQL Detected Detected Concentration Concentration

(mg/kg) (mg/kg) Concentration Concentration (mg/kg) (mg/kg)
(mg/kg) (mg/kg)

Diesel Range Organics 3/18 10 40 16 570 49.6 103.5
Gasoline Range Organics 1/18 0.5 0.53 1.9 1.9 0.34 0.50
Motor Oil Range 18/18 NA NA 63 2,650 612.4 932.5
Organics
Oil and Grease 5/5 NA NA 146 3,570 1,362 2,763.7
TRPH 6/6 NA NA 69.9 1,600 578.2 1,055.2

Polychlorinated Biphenyls
Aroclor-1254 2/33 0.034 10.0 0,096 2.0 0.44 0.71
Aroclor-1260 13/33 0.034 10.0 0.077 4.1 0.63 0.94
Pesticides/Herbicides
alpha-Chlordane 1/15 0.0034 0.085 0.0038 0.0038 0.0091 0.014
gamma-Chlordane 1/15 0.0034 0.085 0.0066 0.0066 0.0092 0.014
4,4'-DDD 4/33 0.0068 0.41 0.0059 0.085 0.0024 0.035
4,4'-DDE 5/33 0.0034 0.41 0.0076 0.347 0.034 0.054

4,4'-DDT 11/33 0.0068 0.41 0.011 ' 0.45 0.053 0.083
Dieldrin 1/35 0.0034 0.41 0.0193 0.0193 0.0214 0.032

Semivolatile Organic Chemicals
Acenaphthene 6/36 0.043 3.4 0.025 0.45 0.45 0.59
Anthracene 7/36 0.043 3.4 0.021 0.16 0.44 0.57

Benzo(a)anthracene 18/36 0.051 3.4 0.022 57.0 2.91 5.7
Benzo(a)pyrene 18/36 0.071 3.4 0.042 81.0 3.38 7.2 i

Benzo(b)fluoranthene 21/36 0.051 3.4 0.068 59.0 2.86 5.6
Benzo(g,h,i)perylene 14/36 0.081 3.4 0.061 82.0 2.88 6.7
Benzo(k)fluoranthene 17/36 0.051 3.4 0.036 ' 56.0 2.73 5.5
Bis(2-ethylhexyl)phthalate 2/35 0.053 3.4 4.7 7.6 0.83 1.2
Butylbenzylphthalate 1/35 0.053 3.4 9.5 9.5 0.74 1.2
Carbazole 4/13 0.33 3.4 0.027 0.13 0.29 0.5

Chrysene 21/36 0.051 3.4 0.037 72.0 3.56 7.0
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TABLEC.7.1-1 (Continued)
SITE1, DATASUMMARYFORSOILIN THE0-2FOOTDEPTHINTERVAL

Chemical Frequencyof Minimum Maximum Minimum Maximum Mean 95 UCL
Detection SQL SQL Detected Detected Concentration Concentration

(mg/kg) (mg/kg) Concentration Concentration (mg/kg) (mg/kg)
(mg/kg) (mg/kg)

Di-n-butylphthalate 2/36 0.042 7.3 0.44 7.8 O.80 1.2
Dibenzo(a,h)anthracne 3/36 0.081 3.4 0.23 21.0 1.1 2.0
Dibenzofuran 1/36 0.13 17.0 0.023 0.023 1.26 1.8
Fluoranthene 20/37 0.041 3.4 0.053 33.0 2.34 4.1
Fluorene 2/36 0.086 3.4 0.049 0.053 0.45 0.58

lndeno(1,2,3-c,d)pyrene 14/36 0.081 3.4 0.054 61.0 2.29 5.13
2-Methylnaphthalene 2/35 O.11 3.4 O.027 0.19 O.465 O.60
N-Nitrosodiphenylamine 1/36 0.086 3.4 0.043 0.043 0.45 0.58
Naphthalene 1/35 0.086 3.4 0.06 0.06 0.46 0.59
Phenanthrene 18/37 0.041 3.4 0.02 7.5 0.85 1.28

Pyrene 23/36 0.041 3.4 0.064 66.0 3.52 6.73
VolatileOrganicChemicals
Acetone 1/ 1 NA NA 1.1 1.1 1.1 NA

Radionuclides(pCi/g)
Radium-226 27/29 0.1 0.42 0.1 1.9 0.37 0.9
Radium-228 18/29 0.21 0.74 0.1 4.1 0.5 0.49

Notes: SQL SampleQuantitationLimit
mg/kg milligramsper kilogram
95 UCL 95percentupper confidencelimitof themean
TRPH TotalRecoverablePetroleumHydrocarbons

t Lognormallydistributed;meanand 95 UCL concentrationsarebasedon geometricdistribution

c:\tk\alameda\docs\appendix.doc 98



TABLE C.7.1-2
SITE 1, DATA SUMMARY FOR INORGANIC CHEMICALS IN THE 0-10 FOOT DEPTH INTERVAL

Chemical Frequency of Minimum Maximum Minimum Maximum Mean 95 UCL
Detection SQL (mg/kg) SQL (mg/kg) Detected Detected Concentration Concentration

Concentration (ms/kg) Concentration (mg/kg) (mg/kg) (mg/kg)
Inorganic Chemicals
Aluminum 57/57 NA NA 3,040 91,600 7,803 10,252

Antimony_ 12/57 0.45 6.7 1.0 42.0 2.0 5.5
ArsenicI 42/57 2.8 11.0 1.77 45.0 4.7 7.4

Barium_ 56/57 0.086 151 14.4 1,090 82.4 171.5

Beryllium 20/57 0.09 1.3 0.171 8.6 0.38 0.97
Cadmium_ 45/57 0.08 1.1 0.30 92.7 2.4 17.9
CalciumI 57/57 NA NA 1,670 20,600 4,534 6,200
Chromiumt 57/57 NA NA 22.4 345.0 45.9 59.7
Cobalt _ 42/57 0.585 8.3 3.8 19.3 6.8 7.6

CopperI 55/57 0.201 19.8 5,5 6,210 59.0 309.7
Iron 57/57 NA NA 6,770 146,000 15,827 22,267
LeadI 57/57 NA NA 2.4 9,540 83.9 436.2

Magnesium 57/57 NA NA 1,670 12,300 3,322 3,830
Manganese_ 58/58 NA NA 52.7 1,460 237.5 332.6
Mercury _ 21/42 0.06 0.258 0.113 9.57 0.17 0.64
Nickel_ 57/57 NA NA 18.0 431.0 41.2 55.1

Potassium 47/57 54.8 1,510 385 3,380 861 1,060
Selenium_ 1/57 0.20 56.0 2.2 2.2 2.2 3.1
Silvert 20/57 0.17 5.6 0.29 21.8 1.0 5.8

SodiumI 34/57 5.0 1,510 103.0 3,370 276.4 493.6
Thallium 1/57 0.257 11.0 0.44 0.44 1.68 2.18
Titanium 17/17 NA NA 290 831.0 449.5 506.5

Vanadium_ 57/57 NA NA 14.8 84.3 28.0 32,4
Zinct 57/57 NA NA 18.5 2,510 159.7 437. I
Notes: .

NA = Not Applicable
SQL = Sample Quantitation Limit
mg/kg = milligrams per kilogram
95UCL = 95th percent upper confidence limit of the mean concentration
1 Lognormally distributed data. Mean and 95th percent upper confidence limit (95UCL) calculated for natural logarithm transformed data.
2 Normally distributed data.
3 Too few detections to determine distribution. Mean and 95UCL calculated assuming normality.
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TABLE C.7.1-3

ALAMEDAPOINT OU3 HI:IRASITE 1
COC SELECTION

"HOT SPOT" COMPARISON •

Chemical Site 1 Maximum Background Does Site Concentration
Concentration 80LCL/95_ exceed Background

(mg/kg) Concentration (mg/kg) 80LCL/957
Aluminum 91,600 11,091 Yes

Antimony 42.0 3.6 Yes
Arsenic 45.0 20.3 Yes
Barium 1,090 99.4 Yes

Beryllium 8.6 0.95 Yes
Cadmium 92.7 1.6 Yes
Chromium 345 48.5 Yes
Cobalt 19.3 8.9 Yes

Copper 6,210 39.3 Yes
Lead 9,540 118 Yes
Manganese 1,460 281 Yes
Mercury 9.57 0.15 Yes
Nickel 431 46.7 Yes
Selenium 2.2 ND Yes

_' Silver 21.8 11.0 Yes
Thallium 0.44 ND Yes
Titanium 831 603 Yes
Vanadium 84.3 40.9 Yes
Zinc 2,510 108.6 Yes

1 80LCL/95 80th percent lower confidencelimit on the 95th percentile of the distribution;
concentration listed in table is the lower of the maximum detected concentration and the
calculated 80LCL/95.

Siteconcentrationreflects maximumdetectedvalue in the 0 to 10foot soil depthinterval.
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TABLE C.7.1-4
ALAMEDA POINT OU3 HI-IRA

srrE 1
COC SELECTION RESULTS

SOIL IN THE 0 TO 2 FOOT DEPTH INTERVAL . .

Chemical COC? Reason for Exclusion

Inorganic Chemicals
Aluminum Yes None

Antimony Yes None
Arsenic No Below Background
Barium Yes None

Beryllium Yes None
Cadmium Yes None
Calcium No Essential Nutrient
Chromium Yes None

iCobalt No Below Background
Copper Yes None
Iron No Essential Nutrient
Lead Yes None

Ma_nesium No Essential Nutrient
Manganese Yes None
Mercury Yes None
Nickel Yes None
Potassium No Essential Nutrient

Selenium No Low Frequencyof Detection
Silver Yes None
Sodium No Essential Nutrient

Thallium No Low Frequency of Detection
Titanium No Below Background
Vanadium Yes None
Zinc Yes None

Polychlorinated Biphenyls
Aroclor-1254 Yes None
Aroclor-1260 Yes None
Pesticides/Herbicides

alpha-Chlordane No Low Frequency of Detection
gamma-Chlordane No Low Frequency of Detection
DDD Yes None
DDE Yes None
DDT Yes None
Dieldrin Yes None

Radionuclides
Radium-226 Yes None

Radium-228 Yes None
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TABLE C.7.1-4 (continued)
ALAMEDA POINT OU3 HHRA

_" COC SELECTION RESULTS FOR SITE 1
SOIL IN THE 0 TO 2 FOOT DEPTH INTERVAL

Chemical I COC? I Reason for Exclusion
Semivolatile Organic Chemicals
Acenaphthene Yes None
Anthracene Yes None

Benzo(a)anthracene Yes None
Benzo(a)pyrene Yes None
Benzo(b)fluoranthene Yes None
Benzo(g,h,i)perylene Yes None
Benzo(k)fluoranthene Yes None
Bis(2-ethylhexyl)phthalate Yes None
Butylbenzylphthalate No Low Frequency of Detection
Carbazole Yes None

Chrysene Yes None
Di-n-butylphthalate No Low Frequency of Detection
Dibenzo(a,h)anthracene Yes None
Dibenzofuran No Low Frequency of Detection
Fluoranthene Yes None

Fluorene No Low Frequency of Detection

_, Indeno(1,2,3-c,d)pyrene Yes None
2-Methylnaphthalene No Low Frequency of Detection
Naphthalene No Low Frequency of Detection
n-Nitroso-diphenylamine No LOw Frequency of Detection
Phenanthrene Yes None

Pyrene Yes None
Volatile Organic Chemicals
Acetone ] Yes ] None
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TABLEC.7.1-5
ALAMEDA POINT OU3 ttHRA

SITE 1
OCCUPATIONALEXPOSURETO SURFACE SOIL (NAVYRME ASSUMPTIONS)

NONRADIONUCLIDES

Site 1

Exposure Pathway,: RME Soil Ingestion
Noncarcinogertic Exposure Hazard Chemical-Specific

Chemicals Concentration (mg/kg) Intake RfDo Index Percenta[e
Aluminum 8213 4.02E-03 1 4.0E-03 8.9

Antimony 2.94 1.44E-06 0.0004 3.6E-03 8.0
Barium 158.86 7.77E-05 0.07 1.1E-03 2.5

Beryllium 0.59 2.88E-07 0.002 1.4E-04 0.3
Cadmium 7.64 3.74E-06 0.001 3.7E-03 8.3
Chromium 47.42 2.32E-05 0.003 7.7E-03 17.1

Copper 96.75 4.73E-05 0.037 1.3E-03 2.8
Lead 144.84 7.09E-05 ND ND ND

Manganese 249.05 1.22E-04 0.14 8.7E-04 1.9
Mercury 0.42 2.05E-07 0.0003 6.8E-04 1.5
Nickel 43.74 2.14E-05 0.02 1.1E-03 2.4
Silver 3.59 1.76E-06 0.005 3.5E4)4 0.8
Vanadimm 32.96 1.61E-O5 0.007 2.3E--03 5.1
Zinc 234.29 1.15E-04 0.3 3.8E-04 0.8
0troclor-1254 0.71 3.48E-07 0.00002 1.7E-02 38.5
Kroclor-1260 0.94 4.61E-07 ND ND ND
DDD 0.04 1.73E-08 ND ND ND
DDE 0.054 2.64E-08 bid HI) HI)
DDT 0.08 4.06E-08 0.0005 8.1E-05 0.2
Dieldrin 0.02 9.44E-09 0.00005 1.9E-04 0.4

Acenaphthene 0.45 2.20E-07 0.06 3.7E-06 0.0
Anthracene 0.16 7.83E-08 0.3 2.6E-07 0.0

Benzo(a)anthracene 5.67 2.77E-06 ND ND ND
Benzo(a)pyrene 7.20 3.52E-06 ND ND ND
Benzo(b)fluoranthene 5.63 2.75E-06 ND ND ND
Benzo(g,h,i)perylene 6.70 3.28E-06 ND ND ND
Benzo(k)fluoranthene 5.53 2.70E-06 ND ND ND
Carbazole 0.13 6.36E-08 ND ND ND

Chrysene 7.04 3.44E-06 ND ND ND
Dibenzo(a,h)anthracene 2.05 1.00E-06 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 5.87E-07 0.02 2.9E-05 0.1
Fluoranthene 4.06 1.99E-06 0.04 5.0E-05 0.1

lndeno(1,2,3-c,d)pyrene 5.13 2.51E-06 ND ND ND
Phenanthrene 1.28 6.28E-07 ND ND ND

Pyrene 6.73 3.29E-06 - 0.03 1.1E-04 0.2
Acetone 1.10 5.38E-07 0.1 5.4E-06 0.0

IITOTAL 4.5E-02
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TABLE C.7.1-5 (continued)
ALAMEDA POINT OI23 HHRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Soil Ingestion

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration(m_/k_) Intake CSFo Risk Percentage
Beryllium 0.59 1.03E-07 ND ND ND
Cadmium 7.64 1.33E-06 ND ND ND
Chromium 47.42 8.29E-06 ND ND ND
Nickel 43.74 7.64E-06 ND ND ND
Aroclor- 1254 0.71 1.24E-07 2 2.5E-07 1.7
Aroclor-1260 0.94 1.64E-07 2 3.3E-07 2.3
DDD 0.04 6.18E-09 0.24 1.5E-09 0.0
DDE 0.054 9.44E-09 0.34 3.2E-09 0.0
DDT 0.08 1.45E-08 0.34 4.9E-09 0.0
Dieldrin 0.02 3.37E-09 16 5.4E-08 0.4

Benzo(a)anthracene 5.67 9.90E-07 0.73 7.2E-07 4.9
Benzo(a)pyrene 7.20 1.26E-O6 7.3 9.2E-O6 62.8
Benzo0a)fluoranthene 5.63 9.83E-07 0.73 7.2E-07 4.9
Benzo(g,h,i)perylene 6.70 1.17E-06 ND ND ND
Benzo(k)fluoranthene 5.53 9.66E-07 0.073 7.1E-08 0.5
Bis(2-ethyihexyl)phthalate 1.20 2.10E-07 0.014 2.9E-09 0.0
Carbazole 0.13 2.27E-O8 0.02 4.5E-10 0.0

Chrysene 7.04 1.23E-06 0.0073 9.0E-09 0.1
Dibenzo(a,h)anthraeene 2.05 3.58E-07 7.3 2.6E-06 17.9

Indeno(1,2,3-c,d)pyrene 5.13 8.96E-07 0.73 6.5E-07 4.5

IITOTAL 1.5E-05
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TABLE C.7.1-5 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1 _€
OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS)

NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Dermal Contact with Soil
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration(mg/kg) Intake RfDd Index Percenta_:e
Aluminum 8213 1.87E-04 1 1.9E-04 1.5

Antimony 2.94 6.70E-08 0.0004 1.7E-04 1.3
Barium 158.86 3.62E-06 0.07 5.2E-05 0.4

Beryllium 0.59 1.34E-08 0.002 6.7E-06 0.1
Cadmium 7.64 1.74E-07 0.001 1.7E-04 1.4

hromium 47.42 1.08E4)6 0.003 3.6E-04 2.8opper 96.75 2.20E-06 0.037 6.0E-05 0.5
Lead 144.84 3.30E-06 ND ND ND
Manganese 249.05 5.67E-06 0.14 4.1E-05 0.3
Mercury 0.42 9.57E-09 0.0003 3.2E-05 0.2
Nickel 43.74 9.96E-07 0.02 5.0E-05 0.4
Silver 3.59 8.18E-08 0.005 1.6E-O5 0.1

Vanadium 32.96 7.51E-07 0.007 1.1E-04 0.8
Zinc 234.29 5.34E-06 0.3 I. 8E-05 0.1
Aroclor-1254 0.71 2.27E4Y7 0.00002 1.1E-02 88.4
Aroclor-1260 0.94 3.00E-07 ND ND ND
DDD 0.04 2.42E-09 ND ND ND
DDE 0.054 3.69E-09 ND ND ND
DDT 0.08 5.67E-09 0.0005 1.1E-05 0.1
Dieldrin 0.02 4.40E-09 0.00005 8.8E-05 0.7

Acenaphthene 0.45 1.33E-07 0.06 2.2E-06 0.0
Anthracene 0.16 4.74E-08 0.3 1.6E-07 0.0
Benzo(a)anthracene 5.67 1.68E-06 ND ND ND
Be_zo(a)pyrene 7.20 2.13E-06 ND ND ND
Benzo0a)fluoranthene 5.63 1.67E-06 ND ND ND
Benzo(g,h,i)perylene 6.70 1.98E-06 ND ND ND
Benzo(k)fluoranthene 5.53 1.64E-06 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 2.73E-07 0.02 1.4Eo05 0.1
Carbazole 0.13 2.96E-08 ND ND ND

Chrysene 7.04 2.08E-06 ND ND ND
Dibenzo(a,h)anthracene 2.05 6.07E-07 0.02 ND ND
Fluoranthene 4.06 1.20E-06 0.04 3.0E-05 0.2

Indeno(1,2,3-c,d)pyrene 5.13 1.52E-06 ND ND ND
Phenanthrene 1.28 3.80E-07 ND ND ND

Pyrene 6.73 1.99E-06 0.03 6.6E-05 0.5
Acetone 1.10 2.51E-07 0.1 2.5E-06 0.0

IIwoT 1.3E-02
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TABLEC.7.1-5 (continued)
ALAMEDAPOINTOU3HHRA

SITE 1
OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS)

NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Dermal Contact with Soil

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (m_/kg) Intake CSFd Risk Percentage
Beryllium 0.59 4.79E-09 ND ND ND
Cadmium 7.64 6.22E-08 ND ND ND
Chromium 47.42 3.86E-07 ND ND ND
Nickel 43.74 3.56E-07 ND ND ND

Aroclor-1254 0.71 8.10E-08 2 1.6E-07 1.8
Aroclor-1260 0.94 1.07E-07 2 2.1E-07 2.4
DDD 0.04 8.64E-10 0.24 2.1E-10 0.0

DDE 0.054 1.32E-09 0.34 4.5E-10 0.0
DDT 0.08 2.02E-09 0.34 6.9E-10 0.0

Dieldrin 0.02 1.57E-09 16 2.5E-08 0.3

Benzo(a)anthracene 5.67 5.99E-07 0.73 4.4E-07 4.9
Benzo(a)pyrene 7.20 7.61E-07 7.3 5.6E-06 62.7
Benzo(b)fluoranthene 5.63 5.95E-07 0.73 4.3E-07 4.9

Benzo(g,h,i)perylene 6.70 7.09E-07 ND ND ND
Benzo0c)fluoranthene 5.53 5.85E-07 0.073 4.3E-08 0.5

Bis(2-ethylhexyl)phthalate 1.20 9.76E-08 0.014 1.4E-09 0.0
_' Carbazole 0.50 5.32E-08 0.02 1.1E-09 0.0

Chrysene 7.04 7.44E-07 0.0073 5.4E--09 O.1
Dibenzo(a,h)anthracene 2.05 2.17E-07 7.3 1.6E-06 17.8
Indent<1,2,3--c,d)p_,rene 5.13 5.42E-07 0.73 4.0E-07 4.5

IITOTAL 8.98-06
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TABLE C.7.1-5 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Inhalation of Particulates from Surface Soil
Noncarcinogenic Exposure Hazard Chemical-Specific
Chemicals Concentration (mg/kg) Intake RfDi Index Percentage/

_duminum 8213 1.23E-05 ND ND ND
Antimony 2.94 4.40E-09 ND ND ND
Barium 158.86 2.38E-07 ND ND ND

Beryllium 0.59 8.81E-10 0.006 1.5E-07 0.0
Cadmium 7.64 1.14E-08 ND ND biD
L-'hromium 47.42 7.09E-08 0.000029 2.4E-03 8.5

_opper 96.75 1.45E-07 ND ND ND
Lead 144.84 2.17E-07 ND ND ND

Manganese 249.05 3.73E-07 0.0000142 2.6E-02 91.5
Mercury 0.42 6.28E-10 ND ND ND
Nickel 43.74 6.54E-08 ND ND bid
Silver 3.59 5.37E-O9 ND ND ND
Vanadium 32.96 4.93E-08 ND bid ND
Zinc 234.29 3.51E-07 ND ND ND
Aroclor-1254 0.71 1.06E-09 ND ND ND
Aroclor-1260 0.94 1.41E-09 ND ND ND
DDD 0.04 5.29E-11 ND ND ND
DDE 0.054 8.08E-11 ND ND biD
DDT 0.08 1.24E-10 ND ND ND
Dieldrin 0.02 2.89E- 11 ND ND ND
Aeenaphthene 0.45 6.73E-10 ND ND ND
Anthracene 0.16 2.39E-10 ND ND ND

Benzo(a)anthracene 5.67 8.48E-09 ND ND ND
Benzo(a)pyrene 7.20 1.08E-08 ND ND ND
Benzo(b)fluoranthene 5.63 8.42E-09 ND ND ND
Benzo(g,h,i)perylene 6.70 1.00E-08 ND ND ND
Benzo(k)fluoranthene 5.53 8.27E-09 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 1.80E-09 ND ND ND
Carbazole 0.13 1.94E- 10 ND ND ND
Chrysene 7.04 1.05E-08 ND ND ND
Dibenzo(a,h)anthracene 2.05 3.06E-09 ND ND ND
Fluoranthene 4.06 6.08E-09 ND ND bid

Indeno(1,2,3-c,d)pyrene 5.13 7.67E-09 ND ND ND
Phenanthrene 1.28 1.92E-09 ND ND ND

Pyrene 6.73 1.01E-08 ND ND ND
Acetone 1.10 1.65E-09 ND ND ND

IITOT 2.9E-02
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TABLE C.7.1-5 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1
OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS)

NONRADIONUCLIDES

Site 1
Exposure Pathway: RME Inhalation of Particulates from Surface Soil

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration(m_/k_) Intake CSFi Risk Percentage
Beryllium 0.59 6.83E- l0 8.4 5.7E-09 0.2
Cadmium 7.64 8.86E-09 6.3 5.6E-08 2.3
Chromium 47.42 5.50E-08 42 2.3E-06 95.6
Nickel 43.74 5.07E-08 0.84 4.3E-08 1.8
Aroclor-1254 0.71 8.25E-10 0.4 3.3E-10 0.0
Aroclor- 1260 0.94 1.09E-09 0.4 4.4E-10 0.0
DDD 0.04 4.11E-11 ND ND ND
DDE 0.054 6.27E-11 0.34 2.1E-11 0.0
DDT 0.08 9.63E-11 0.34 3.3E-11 0.0 •
Dieldrin 0.02 2.24E- 11 16 3.6E-10 0.0

Benzo(a)anthracene 5.67 6.58E-09 ND ND ND
Benzo(a)pyrene 7.20 8.35E-09 ND ND ND
Benzo(b)fluoranthene 5.63 6.53E-09 ND ND ND

Benzo(g,h,i)perylene 6.70 7.77E-09 ND ND ND
Benzo(k)fluoranthene 5.53 6.41E-09 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 1.39E-09 ND ND ND
Carbazole 0.13 1.51E-10 ND ND ND
Chrysene 7.04 8.16E-09 ND ND ND
Dibenzo(a,h)anthracene 2.05 2.38E-09 ND ND ND
!ndeno(1,2,3-c,d)pyrene 5.13 5.95E-09 ND ND ND

II TOTAL 2.4E-06

SRe 1
Exposure Pathway: RME Inhalation of Vapors from Surface Soil in Ambient Air

Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration(m_/k_) Intake RfDi Index Percentage
Acenaphthene 0.45 1.67E-06 ND ND ND
Anthracene 0.16 3.40E-07 ND ND ND
_,cetone 1.10 5.54E-06 0.1 5.5E-05 ND

IITOTAL 5.5E-05

ND = Not Determined
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TABLE C.7.1-6

ALAMEDA POINT OU3 HHRA _lf
SITE 1

OCCUPATIONAL EXPOSURE TO IRRIGATION WATER

(NAVY RME ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Inhalation of Vapors from Irrigation Water
Navy RME Assumptions for Carcinogens

Noncarcinogenic Exposure Slope Chemical-Specific

Chemicals Concentration(m_/m3) Intake Factor Risk Percentage
Benzene 0.0000160 1.11E-07 2.90E-02 3.2E-09 2.5%
Trichloroethene 0.0000080 5.56E-08 6.00E-03 3.3E- 10 0.3 %
Vinyl Chloride 0.0000600 4.17E-07 3.00E-01 1.3E-07 97.2%

IITOTAL 1.3E-07

Site 1

Exposure Pathway: Inhalation of Vapors from Irrigation Water
Navy RME Assumptions for Noncarcinogens

Noncarcinogenic Exposure Hazard [Chemical-Specific _l_
Chemicals Concentration(m_/m3) Intake RfD Index I Percenta_
1,2-Dichloroethene 0.0001560 1.08E-06 9.00E-03 1.2E-04 I 100.0%

IITOTAL 1.2E-04
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TABLE C.7.1-7
ALAMEDA POINT OU3 HHRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Averse Soi Ingestion
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (m[_/k[) Intake RfDo Index Percentage
Aluminum 8213 3.52E-03 1 3.5E-03 8.9

Antimony 2.94 1.26E-06 0.0004 3.2E-03 8.0
Barium 158.86 6.81E-O5 0.07 9.7E-O4 2.5

Beryllium 0.59 2.52E-07 0.002 1.3E-04 0.3
Cadmium 7.64 3.27E-06 0.001 3.3E-03 8.3
Chromium 47.42 2.03E-05 0.003 6.8E-O3 17.1

Copper 96.75 4.15E-05 0.037 1.1E-03 2.8
Lead 144.84 6.21E-05 ND ND ND

Manganese 249.05 1.07E-04 0.14 7.6E-04 1.9
Mercury 0.42 1.80E-07 0.0003 6.0E-O4 1.5
Nickel 43.74 1.87E-O5 0.02 9.4E-04 2.4
Silver 3.59 1.54E-06 0.005 3.1E-04 0.8
Vanadium 32.96 1.41E-05 0.007 2.0E-03 5.1

ArocZinc 1or-1254 234.29 1.00E-C4 0.3 3.3E-O4 0.80.71 3.05E-07 0.00002 1.5E-02 38.5
Aroclor- 1260 0.94 4.03E-07 ND ND ND
_DD 0.04 1.52E-08 ND ND ND

DE 0.054 2.32E-08 ND ND ND
_)DT 0.08 3.56E-08 0.0005 7.1E-05 0.2
Dieldrin 0.02 8.27E-09 0.00005 1.7E-04 0.4

Acenaphthene 0.45 1.93E-07 0.06 3.2E-06 0.0
Anthracene 0.16 6.86E-08 0.3 2.3E-07 0.0
Benzo(a)anthracene 5.67 2.43E-06 ND ND ND
Benzo(a)pyrene 7.20 3.09E-O6 ND ND ND
Benzo(b)fluoranthene 5.63 2.41E-06 ND ND ND
Benzo(g ,h,i)perylene 6.70 2.87E-06 ND ND ND
Benzo(k)fluoranthene 5.53 2.37E-06 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 5.14E-07 0.02 2.6E-05 0.1
Carbazole 0.13 5.57E-08 ND ND ND

Chrysene 7.04 3.02E-06 ND ND ND
Dibenzo(a,h)anthracene 2.05 8.78E-07 ND ND ND
Fluoranthene 4.06 1.74E-06 0.04 4.4E-O5 0.1

Indeno(1,2,3-c,d)pyrene 5.13 2.20E-06 ND ND ND
Phenanthrene 1.28 5.50E-07 ND ND ND

Pyrene 6.73 2.89E-06 0.03 9.6E-05 0.2
Acetone 1.10 4.71E-07 0.1 4.7E-O6 0.0

II

ItTOTAL 4.0E-02
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TABLEC.7.1-7(continued)
ALAMEDA POINT OU3 HHRA

SITE 1

v OCCUPATIONALEXPOSURETO SURFACESOIL(NAVYAVGASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Soil Ingestion

Carcinogenic Exposure Chemical-Specific
Chemicals Concentration (m_/k_) Intake CSFo Risk Percentage
Beryllium 0.59 1.80E-08 ND ND ND
Cadmium 7.64 2.34E-07 ND ND ND
Chromium 47.42 1.45E-06 ND ND ND
Nickel 43.74 1.34E-06 ND ND ND
Aroclor-1254 0.71 2.18E-08 1 2.2E-08 0.9
Aroclor-1260 0.94 2.88E-08 1 2.9E-O8 1.1
DDD 0.04 1.08E-09 0.24 2.6E-10 0.0
DDE 0.054 1.65E-09 0.34 5.6E-10 0.0
DDT 0.08 2.54E-09 0.34 8.6E-10 0.0
Dieldrin 0.02 5.91E-10 16 9.5E-09 0.4

Benzo(a)anthracene 5.67 1.74E-07 0.73 1.3E-07 5.0
Benzo(a)pyrene 7.20 2.20E-07 7.3 1.6E-O6 64.1

Benzo(b)fluoranthene 5.63 1.72E-07 0.73 1.3E-07 5.0
Benzo(g,h,i)perylene 6.70 2.05E-07 ND ND ND

enzo(k)fluoranthene 5.53 1.69E-07 0.073 1.2E-08 0.5is(2-ethylhexyl)phthalate 1.20 3.67E-08 0.014 5.1E-10 0.0
_" Carbazole 0.13 3.98E-09 0.02 8.0E-11 0.0

Uhrysene 7.04 2.15E-07 0.0073 1.6E-09 0.1
Dibenzo(a,h)anthracene 2.05 6.27E-08 7.3 4.6E-07 18.2

[ndeno(1,2,3-c,d)pyrene 5.13 1,57E-07 0.73 1.1E-07 4.6

IITOTAL25E-06
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TABLE C.7.1-7 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMI_I'IONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Dermal Contact with Soil
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals , Concentration (m[/k[) Intake RfDd Index Percenta[e
Mttminum 8213 1.13E-04 1 1.1E-04 1.5

Antimony 2.94 4.03E-08 0.0004 1.0E-04 1.3
Barium 158.86 2.18E-06 0.07 3.1E-05 0.4

Beryllium 0.59 8.08E-09 0.002 4.0E-06 0.1
Cadmium 7.64 1.05E-07 0.001 1.0E-04 1.4
Chromium 47.42 6.50E-07 0.003 2.2E-04 2.8

Copper 96.75 1.33E-06 0.037 3.6E-05 0.5
Lead 144.84 1.99E-06 ND ND ND

Manganese 249.05 3.42E-06 0.14 2.4E-05 0.3
Mercury 0.42 5.76E-09 0.0003 1.9E-05 0.2
Nickel 43.74 6.00E-07 0.02 3.0E-05 0.4
Silver 3.59 4.92E-08 0.005 9.8E-06 0. i
Vanadium 32.96 4.52E-07 0.007 6.5E-05 0.8
Zinc 234.29 3.21E-O6 0.3 1. IE-O5 0.1

Aroclor-1254 0.71 1.36E-07 0.00002 6.8E-03 88.4
Aroclor-1260 0.94 1.81E-07 ND ND ND
DDD 0.04 1.46E-09 ND ND ND
DDE 0.054 2.22E-09 ND ND ND
DDT 0.08 3.41E-09 0.0005 6.8E-06 0.1
Dieldrin 0.02 2.65E-09 0.00005 5.3E-05 0.7

Acenaphthene 0.45 8.02E-08 0.06 1.3E-06 0.0
Anthracene 0.16 2.85E-08 0.3 9.5E-08 0.0
Benzo(a)anthracene 5.67 1.01E-06 ND ND ND
Benzo(a)pyrene 7.20 1.28E-06 ND ND ND
Betmo(b)fluoranthene 5.63 1.00E-06 ND ND ND
Benzo(g,h,i)perylene 6.70 1.19E-06 ND ND ND
Benzo(k)fluoranthene 5.53 9.86E-07 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 1.65E-07 0.02 8.2E-06 0.1
Carbazole 0.13 2.32E-08 ND ND ND

Chrysene 7.04 1.25E-06 ND ND ND
Dibenzo(a,h)anthracene 2.05 3.65E-07 ND ND ND
Fluoranthene 4.06 7.25E-07 0:04 1.8E_05 0.2

Indeno(1,2,3-c,d)pyrene 5.13 9.14E-O7 ND ND ND
Phenanthrene 1.28 2.29E-07 ND ND ND

Pyrene 6.73 1.20E-06 0.03 4.0E-05 0.5
_.cetone 1.10 1.51E-07 0.1 1.5E-06 0.0

[I TOTAL 7.7E-03
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TABLE C.7.1-7 (continued)
ALAMEDA POINT OU3 HBRA

SITE 1
OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMPTIONS)

NONRADIONUCLIDES

Site1
Exposure Pathway: Average Dermal Contact with Soil

Carcinogenic Exposure Chemical-Specific
Chemicals Concentration (m_/k_) Intake CSFd Risk Percentage
Beryllium 0.59 5.77E-10 ND ND ND
Cadmium 7.64 7.48E-09 ND ND ND
Chromium 47.42 4.65E-08 ND ND ND
Nickel 43.74 4.28E-08 ND ND ND
Aroclor-1254 0.71 9.75E-09 1 9.7E-09 0.9
Aroclor-1260 0.94 1.29E-08 1 1.3E-08 1.2
DDD 0.04 1.04E-10 0.24 2.5E-11 0.0
DDE 0.054 1.59E-10 0.34 5.4E-11 0.0
DDT 0.08 2.44E-10 0.34 8.3E-11 0.0
Dieldrin 0.02 1.89E-10 16 3.0E-09 0.3
Benzo(a)anthracen¢ 5.67 7.22E-08 0.73 5.3E-O8 5.0

Benzo(a)pyrene 7.20 9.17E-08 7.3 6.7E-07 64.1
Benzo(b)fluoranthene 5.63 7.16E-08 0.73 5.2E-08 5.0
Benzo(g,h,i)perylene 6.70 8.53E-08 bid ND ND
Benzo(k)fluoranthene 5.53 7.04E-08 0.073 5.1E-09 0.5
Bis(2-ethylhexyl)phthalate 1.20 1.18E-08 0.014 1.6E-10 0.0
Carbazole 0.13 1.66E-09 0.02 3.3E-11 0.0
Chrysene 7.04 8.96E-08 0.0073 6.5E-10 0.1
Dibenzo(a,h)anthracene 2.05 2.61E-08 7.3 1.9E-07 18.2
Indeno(1,2,3-c,d)pyrene 5.13 6.53E-08 0.73 4.8E-08 4.6

1[ TOTAL 1.0E-06

V
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TABLE C.7.1-7 (continued)
ALAMEDA POINT OU3 ImRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVYAVGASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Ex_aosurePathway: Average Inhalation of Particulates from Surface Soil
Noncarcinogenic Exposure Hazard Chemical-Specific

IChemicals Concentration (mg/kg) Intake RfDi Index Percenta[e
Aluminum 8213 1.08E-05 ND ND ND

_tntimony 2.94 3.85E-09 ND ND ND
_arium 158.86 2.08E-07 ND ND ND

Beryllium 0.59 7.72E-10 0.006 1.3E-07 0.0
Cadmium 7.64 1.00E-08 ND ND ND
;Chromium 47.42 6.21E-08 0.000029 2.1E-03 8.5

Copper 96.75 1.27E-07 ND ND ND
Lead 144.84 1.90E-07 ND ND ND

Manganese 249.05 3.26E-07 0.0000142 2.3E-02 91.5
Mercury 0.42 5.50E-10 ND ND ND
Nickel 43.74 5.73E-08 ND ND ND
;ilver 3.59 4.70E-09 ND ND ND
Vanadium 32.96 4.32E-08 ND ND ND
Zinc 234.29 3.07E-O7 ND ND ND

Aroclor- 1254 0.71 9.31E-10 ND ND ND
Axoclor-1260 0.94 1.23E-09 ND ND ND
DDD 0.04 4.64E-11 ND ND ND
DDE 0.054 7.08E-11 ND ND ND (
DDT 0.08 1.09E-10 ND ND ND
Dieldrin 0.02 2.53E-11 ND ND ND

Acenaphthene 0.45 5.90E-10 ND ND ND
Anthracene 0.16 2.10E- 10 ND ND ND

Benzo(a)anthracene 5.67 7.43E-O9 ND ND ND
Benzo(a)pyrene 7.20 9.44E-09 ND ND ND
BenzoCo)fluoranthene 5.63 7.37E-09 ND ND ND
Benzo(g,h,i)perylene 6.70 8.78E-09 ND ND ND
Benzo(k)fluoranthene 5.53 7.24E-09 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 1.57E-09 ND ND ND
Carbazole 0.13 1.70E-10 ND ND ND

Chrysene 7.04 9.22E-09 ND ND ND
Dibenzo(a,h)anthracene 2.05 2.68E-09 ND ND bid
Fluoranthene 4.06 5.33E-09 ND ND ND
Indeno(1,2,3-c,d)pyrene 5.13 6.72E-09 ND ND ND
Phenanthrene 1.28 1.68E-09 ND ND ND
Pyrene 6.73 8.82E-09 ND ND ND
Acetone 1.10 1.44E-09 ND ND ND

IITOT 2.5E-02
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TABLE C.7.1-7 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Inhalation of Particulates from Surface Soil

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (m_/k_) Intake CSFi Risk Percentage
Beryllium 0.59 1.20E-10 8.4 1.0E-09 0.2
Cadmium 7.64 1.55E-09 6.3 9.8E-09 2.3
Chromium 47.42 9.64E-09 42 4.0E-07 95.6
Nickel 43.74 8.89E-09 0.84 7.5E-09 1.8
Aroclor-1254 0.71 1.44E-10 0.4 5.8E-11 0.0
Aroclor-1260 0.94 1.91E-10 0.4 7.7E-11 0.0
DDD 0.04 7.19E-12 ND ND ND
DDE 0.054 1.10E-I 1 0.34 3.7E-12 0.0
DDT 0.08 1.69E-I 1 0.34 5.7E-12 0.0
Dieldrin 0.02 3.92E-12 16 6.3E-11 0.0

Benzo(a)anthracene 5.67 1.15E-09 ND ND ND
Benzo(a)pyrene 7.20 1.46E-O9 ND ND ND

Benzo(b)fluoranthene 5.63 I. 14E439 ND ND ND
Benzo(g,h,i)perylene 6.70 1.36E-09 ND ND ND
Benzo(k)fluoranthene 5.53 1.12E-09 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 2.44E-10 ND ND ND
Carbazole 0.13 2.64E-11 ND ND ND
Chrysene 7.04 1.43E-09 ND ND ND
Dibenzo(a,h)anthracene 2.05 4.16E-10 ND ND ND
lndeno(1,2,3-c,d)pyrene 5.13 1.IME-09 ND ND ND

IITOTAL4.2E-07I

Site 1

Exposure Pathway: Average Inhalation of Vapors from Surface Soil in Ambient Air

Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration(m_/k_) Intake RfDi Index Percentage
Acenaphthene 0.45 1.46E-06 ND ND ND
Anthracene 0.16 2.98E-07 ND ND ND
Acetone I. 10 4.85E-06 0. i 4.9E-05 ND

IITOTAL4.9E-05

ND = Not Determined
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TABLEC.7.1-8
ALAMEDAPOINTOU3HHRA

SITE 1
OCCUPATIONALEXPOSURETO IRRIGATIONWATER

(NAVYAVERAGEASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Inhalation of Vapors from Irrigation Water
Navy Average Assumptions for Carcinogens

Noncarcinogenic Exposure Slope Chemical-Specific

Chemicals Concentration (m_/m3) Intake Factor Risk Percentage
Benzene 0.0000160 7.95E-08 2.90E-02 2.3E-09 2.5%
Trichloroethene 0.0000080 3.98E-08 6.00E-03 2.4E-10 0.3%
Vinyl Chloride 0.0000600 2.98E-07 3.00E-01 8.9E-08 97.2%

IITOTAL 9.2E-08

Site 1
Exposure Pathway: Inhalation of Vapors from Irrigation Water
Navy Average Assumptions for Noncarcinogens

Carcinogenic Exposure Hazard Chemical-Specific (

Chemicals Concentration(m_/m3) Intake RfDi Index Percentage
1,2-Dichloroethene 0.0001560 7.75E-07 9.00E-03" 8.6E-05 100.0%

IITOTAL 8.6E-05
* = The toxicity value for the inhalation pathway wa route-to-routeextrapolated from the oral toxicity value,

without adjustment, at the direction of the EPA Region 9 toxicologist. This is not an EPA-promulgated
toxicityvalue anddoes not accountfor routeof exposure,pharmacokinetic,orphysiological
considerations.
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TABLE C.7.1-9
ALAMEDA POINT OU3 HHRA

SITE 1
_" OCCUPATIONAL EXPOSURE TO SURFACE SOIL (DTSC RME ASSUMPTIONS)

NONRADIONUCLIDES

Site 1
Exposure Pathway: RME Soil Ingestion
DTSC Assumptions for Carcinogens

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (m_/k_) Intake CSFo Risk Percentage
Beryllium 0.59 1.03E-07 7 7.2E-07 2.4
Cadmium 7.64 1.33E-06 ND ND ND
Chromium 47.42 8.29E-06 0.42 3.5E-06 11.8
Nickel 43.74 7.64E-06 ND ND ND
Aroclor-1254 0.71 1.24E-07 7.7 9.6E-07 3.2
Aroclor-1260 0.94 1.64E-07 7.7 1.3E-06 4.3
DDD 0.04 6.18E-09 0.24 1.5E-09 0.0
DDE 0.05 9.44E-09 0.34 3.2E-09 0.0
DDT 0.08 1.45E-08 0.34 4.9E-09 0.0
Dieldrin 0.02 3.37E-09 16 5.4E-08 0.2
Benzo(a)anthraeene 5.67 9.90E-07 1.2 1.2E-O6 4.0
Benzo(a)pyrene 7.20 1.26E-06 12 1.5E-05 51.3
Benzo(b)fluoranthene 5.63 9.83E-07 1.2 1.2E-06 4.0
Benzo(g,h,i)perylene 6.70 1.17E-06 ND ND ND
Benzo(k)fluoranthene 5.53 9.66E-07 0.12 1.2E-07 0.4

_' Bis(2-ethylhexyl)phthalate 1.20 2.10E-07 0.0084 1.8E-09 0.0
Carbazole 0.13 2.27E-08 0.02 4.5E-10 0.0

Chrysene 7.04 1.23E-06 0.012 1.5E-08 0.1
Dibenzo(a,h)anthracene 2.05 3.58E-07 12 4.3E-06 14.6

[ndeno(1,2,3-c,d)pyrene 5.13 8.96E-07 1.2 1.1E-06 3.7

IITOTAL 2.9E-05

V
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TABLE C.7.1-9 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (DTSC RME ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Dermal Contact with Soil

DTSC Assumptions for Carcinol _ns and Dermal Exposure
Noncarcinogenic Exposure Hazard Chemical-Specific
Chemicals Concentration(mg/kg) Intake RfDd Index Percentage
Aluminum 8213 2.34E-03 1 2.3E-03 1.4

Antimony 2.94 8.37E-07 0.0004 2.1E-03 1.2
Barium 158.86 4.52E-05 0.07 6.5E-04 0.4

Beryllium 0.59 1.68E-0"7 0.005 3.4E-05 0.0
Cadmium 7.64 2.18E-06 0.001 2.2E-03 1.3
Chromium 47.42 1.35E-05 0.003 4.5E-03 2.6

Copper 96.75 2.75E-05 0.037 7.4E-04 0.4
Lead 144.84 4.12E-05 ND ND biD

Manganese 249.05 7.09E-05 0.14 5.1E-04 0.3
Mercury 0.42 1.20E-07 0.0003 4.0E-04 0.2
Nickel 43.74 1.25E-05 0.02 6.2E-04 0.4
Silver 3.59 1.02E-06 0.005 2.0E-04 0.1
Vanadium 32.96 9.38E-06 0.007 1.3E-03 0.8
Zinc 234.29 6.67E-05 0.3 2.2E-04 0.1
Aroelor-1254 0.71 3.04E-06 0.00002 1.5E-01 89.3
Aroclor-1260 0.94 4.02E-06 ND ND ND
DDD 0.04 5.04E-08 ND ND ND
DDE 0.05 7.69E-08 ND ND ND _r'
DDT 0.08 1.18E-07 0.0005 2.4E-04 0.1
Dieldrin 0.02 2.75E-08 0.00005 5.5E-04 0.3

Acenaphthene 0.45 1.92E-06 0.06 3.2E-05 0.0
Anthracene 0.16 6.83E-07 0.3 2.3E-06 0.0

Benzo(a)anthracene 5.67 2.42E-05 ND ND ND
Benzo(a)pyreae 7.20 3.08E-05 ND ND ND
Benzo(b)fluoranthene 5.63 2.40E-05 ND ND ND
Benzo(g,h,i)perylene 6.70 2.86E-05 ND ND ND
Benzo(k)fluoranthene 5.53 2.36E-05 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 3.42E-06 0.02 1.7E-04 0.1
ICarbazole 0.13 5.55E-07 ND ND ND

Chrysene 7.04 3.00E-05 ND ND ND
Dibenzo(a,h)anthracene 2.05 8.75E-06 ND ND ND
Fluoranthene 4.06 1.74E-05 0.04 4.3E-04 0.3

hadeno(1,2,3-c,d)pyrene 5.13 2.19E-05 ND ND ND
Phenanthrene 1.28 5.48E-06 ND ND ND

Pyrene 6.73 2.88E-05 0.03 9.6E-04 0.6
Acetone 1.10 3.13E-06 0.1 3.1E-05 0.0

IITOTAL1.7E-01

Inslocc 118



TABLEC.7.1-9(continued)
ALAMEDAPOINTOU3HHRA

SITE 1

_" OCCUPATIONALEXPOSURETO SURFACESOIL(DTSCRMEASSUMffFIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Dermal Contact with Soil

DTSCAssumptionsforCarcinolens and Dermal Exposure
Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (mg/kg) Intake CSFd Risk Percentage
Beryllium 0.59 5.99E-08 7 4.2E-07 0.2
Cadmium 7.64 7.77E-07 ND ND ND
Chromium 47.42 ND 0.42 ND ND

Nickel 43.74 4.45E-06 ND ND ND
Aroclor-1254 0.71 1.08E-06 7.7 8.3E-06 3.8

Aroclor- 1260 0.94 1.44E-06 7.7 1.1E-05 5.0
DDD 0.04 1.80E-08 0.24 4.3E-09 0.0

DDE 0.05 2.75E-08 0.34 9.3E-09 0.0
DDT 0.08 4.22E-08 0.34 1.4E-08 0.0

Dieldrin 0.02 9.81E-09 16 1.6E-07 0.1
Benzo(a)anthracene 5.67 8.65E-06 1.2 1.0E-O5 4.7

Benzo(a)pyrene 7.20 1.10E-05 12 1.3E-04 59.8
Benzo(b)fluoranthene 5.63 8.58E-06 1.2 1.0E-05 4.7

Benzo(g,h,i)perylene 6.70 1.02E-05 ND ND ND

Benzo(k)fluoranthene 5.53 8.43E-O6 0.12 1.0E-06 0.5
Bis(2-ethylhexyl)phthalate 1.20 1.22E-06 0.0084 1.0E-08 0.0
Carbazole 0.13 1.98E-07 0.02 4.0E-09 0.0
Chrysene 7.04 1.07E-05 0.012 1.3E-07 O. 1

Dibenzo(a,h)anthracene 2.05 3.12E-06 12 3.7E-05 17.0

Indeno(1,2,3-c,d)p),rene 5.13 7.82E-06 1.2 9.4E-06 4.3

IITO'rAL2.2E-04

V
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TABLE C.7.1-9 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (DTSC RME ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Inhalation of Particulates from Surface Soil

DTSC Assumptions for Carcinolens
Carcinogenic Exposure Chemical-Specific
Chemicals Concentration (mg/kg) Intake CSFi Risk Percentage
Beryllium 0.59 6.83E- 10 7 4.8E-09 0.0
Cadmium 7.64 8.86E-09 15 1.3E-07 0.5
Chromium 47.42 5.50E-08 510 2.8E-05 99.1
Nickel 43.74 5.07E-08 0.91 4.6E-08 0.2
Aroclor-1254 0.71 8.25E-10 7.7 6.3E-09 0.0
Aroclor-1260 0.94 1.09E-09 7.7 8.4E-09 0.0
DDD 0.04 4.11E-11 0.24 9.9E-12 0.0
DDE 0.05 6.27E- 11 0.34 2.1E-I 1 0.0
DDT 0.08 9.63E-11 0.34 3.3E-11 0.0
Dieldrin 0.02 2.24E-11 16 3.6E-10 0.0
Benzo(a)anthracene 5.67 6.58E-O9 0.39 2.6E-O9 O.O
Benzo(a)pyrene 7.20 8.35E-09 3.9 3.3E-08 0.1
BenTo(b)fluoranthene 5.63 6.53E-09 0.39 2.5E-09 0.0

BenTo(g,h,i)perylene 6.70 7.77E-09 ND ND ND
Benzo(k)fluoranthene 5.53 6.41E-09 0.039 2.5E-10 0.0
Bis(2--ethylhexyl)phthalate 1.20 1.39E-09 0.0084 1.2E-11 0.0
Carbazole 0.13 1.51E-10 ND ND ND

Chrysene 7.04 8.16E-09 0.0039 3.2E-11 0.0
Dibenzo(a,h)anthracene 2.05 2.38E-09 3.9 9.3E-09 0.0
lndeno(1,2,3-c,d)pyrene 5.13 5.95E-09 0.39 2.3E-09 0.0

IITOTAL 2.8E-05 I

ND = Not Determined
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TABLE C.7.1-10

ALAMEDA POINT OU3 HHRA
SITE 1

OCCUPATIONALEXPOSURE TO IRRIGATION WATER

(DTSC RME ASSUMPTIONS) " -
NONRADIONUCLIDES

Site1
ExposurePathway: Inhalationof Vaporsfrom IrrigationWater
DTSCRMEAssumptionsforCarcinogens

Carcinogenic Exposure Cancer Chemical-Specific
Chemicals Concentration (m_/k_) Intake SF Risk Percentage
Benzene 0.0000160 1.11E-07 1.00E-01 1.1E-08 8.9%
Trichloroethene 0.0000080 5.56E-08 1.00E-02 5.6E-10 0.4%
Vin_,lChloride , 0.0000600 4.17E-O7 2.70E-01 1.1E-07 90.6%

[[ TOTAL 1.2E-07

V
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TABLE C.7.1-11
ALAMEDA POINT OU3 HHRA

SITE 1
OCCUPATIONAL EXPOSURE TO SURFACE SOIL (DTSC AVG ASSUMPTIONS)

NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Soil Ingestion
DTSC Assumptions for Carcinogens

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (m_/k_) Intake CSFo Risk Percentage
Beryllium 0.59 1.80E-08 7 1.3E-07 2.4
Cadmium 7.64 2.34E4)7 ND ND ND

Chromium 47.42 1.45E4)6 0.42 6.1E-07 11.8
Nickel 43.74 1.34E-CH5 ND ND ND

Aroclor-1254 0.71 2.18E-08 7.7 1.7E-07 3.2
Aroclor-1260 0.94 2.88E-08 7.7 2.2E-07 4.3
DDD 0.04 1.08E-09 0.24 2.6E-10 0.0
DDE 0.054 1.65E-09 0.34 5.6E-10 0.0

DDT 0.08 2.54E-09 0.34 8.6E-10 0.0
Dieldrin 0.02 5.91E-10 16 9.5E-O9 0.2

Benzo(a)anthracene 5.67 1.74E-07 1.2 2.1E-07 4.0

Benzo(a)pyrene 7.20 2.20E-07 12 2.6E-06 51.3
Benzo0a)fluoranthene 5.63 1.72E-07 1.2 2.1E-07 4.0

Benzo(g,h,i)perylene 6.70 2.05E-07 ND ND ND
Benzo0c)fluoranthene 5.53 1.69E4_7 0.12 2.0E-08 0.4

Bis(2-ethylhexyl)phthalate 1.20 3.67E-08 0.0084 3. IE-10 0.0
Carbazole 0.13 3.98E-09 0.02 8.0E-11 0.0

Chrysene 7.04 2.15E-07 0.012 2.6E-09 0.1
Dibenzo(a,h)anthracene 2.05 6.27E-08 12 7.5E-07 14.6

[ndeno(1,2,3-c,d)pyrene 5.13 1.57E-07 1.2 1.9E-07 3.7

IITOTAL 5.2E-06

V
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TABLE C.7.1-11 (continued)
ALAMEDA POINT OU3 HI-IRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (DTSC AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Dermal Contact with Soil

DTSC Assumptions for Carcinogens and Dermal Exposure
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (m_/k_) Intake RfDd Index Percentage
Aluminum 8213 2.82E-04 1 2.8E-04 1.4

Antimony 2.94 1.01E-07 0.0004 2.5E-04 1.2
Barium 158.86 5.45E-06 0.07 7.8E-05 0.4

Beryllium 0.59 2.02E-08 0.005 4.0E-06 0.0
Cadmium 7.64 2.62E-08 0.001 2.6E-05 O.1
Chromium 47.42 1.63E_06 0.003 5.4E-04 2.7

Copper 96.75 3.32E-06 0.037 9.0E-05 0.4
Lead 144.84 4.97E-06 ND ND ND

Manganese 249.05 8.54E-06 0.14 6.1E-05 0.3
Mercury 0.42 1.44E-08 0.0003 4.8E-05 0.2
Nickel 43.74 1.50E-06 0.02 7.5E-05 0.4
Silver 3.59 1.23E-07 0.005 2.5E-05 0.1
Vanadium 32.96 1.13E--06 0.007 1.6E--04 0.8

Zinc 234.29 8.03E-06 0.3 2.7E-05 0.1
Aroclor- 1254 0.71 3.66E-07 0.00002 1.8E-02 90.3
Aroclor-1260 0.94 4.84E-07 ND ND ND
DDD 0.04 6.07E-09 ND ND ND

_a_ DDE 0.054 9.26E-09 ND ND ND
DDT 0.08 1.42E-08 0.0005 2.8E-05 0.1
Dieldrin 0.02 3.31E-09 0.00005 6.6E-05 0.3

Acenaphthene 0.45 2.31E-07 0.06 3.9E-06 0.0
Anthracene 0.16 8.23E-08 0.3 2.7E-07 0.0

Benzo(a)anthracene 5.67 2.92E-06 ND ND ND
Benzo(a)pyrene 7.20 3.70E-06 ND ND ND
Benzo(b)fluoranthene 5.63 2.89E-06 ND ND ND
Benzo(g,h,i)perylene 6.70 3.45E-06 ND ND ND
Benzo(k)fluoranthene 5.53 2.84E-06 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 4.11E-07 0.02 2.1E-05 0.1
Carbazole 0.13 6.69E-08 ND ND ND

Chrysene 7.04 3.62E-06 ND ND ND
Dibenzo(a,h)anthracene 2.05 1.05E-06 ND ND ND
Fluoranthene 4.06 2.09E-06 0.04 5.2E-05 0.3

Indeno(1,2,3-c,d)pyrene 5.13 2.64E-06 ND ND ND
Phenanthrene 1.28 6.60E-07 ND ND ND

Pyrene 6.73 3.46E-06 0.03 1.2E-04 0.6
Acetone 1.10 3.77E-07 0.1 3.8E-06 0.0

IITOTAL 2.0E-02
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TABLE C.7.1-11 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

OCCUPATIONAL EXPOSURE TO SURFACE SOIL (DTSC AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1
Exposure Pathway: Average Dermal Contact with Soil

DTSC Assumptions for Carcinogens and Dermal Exposure
Carcinogenic Exposure Chemical-Specific
Chemicals Concentration(m[/k[) Intake CSFd Risk Percentage
Beryllium 0.59 1.44E-O9 7 1.0E-08 0.2
Cadmium 7.64 1.87E-09 ND biD ND
Chromium 47.42 ND 0.42 ND ND
Nickel 43.74 1.07E-07 ND ND ND
Aroclor-1254 0.71 2.61E-08 7.7 2.0E-07 3.8
Aroclor-1260 0.94 3.46E-08 7.7 2.7E-07 5.0
DDD 0.04 4.33E-10 0.24 1.0E-IO 0.0
DDE 0.054 6.62E-1t3 0.34 2.2E-I0 0.0
DDT 0.08 1.02E-09 0.34 3.5E-10 0.0
Dieldrin 0.02 2.36E-10 16 3.8E-09 0.1
Benzo(a)anthracene 5.67 2.08E-07 1.2 2.5E-07 4.7

Benzo(a)pyrene 7.20 2.64E-07 12 3.2E-06 59.8
Benzo(b)fluoranthene 5.63 2.07E-07 1.2 2.5E-O7 4.7
Benzo(g,h,i)perylene 6.70 2.46E-07 ND ND ND
Benzo(k)fluoranthene 5.53 2.03E-07 O.12 2.4E-08 0.5
Bis(2-ethylhexyl)phthalate 1.20 2.94E-08 0.0084 2.5E-10 0.0
Carbazole O.13 4.78E-O9 0.02 9.6E-11 0.0
Chrysene 7.04 2.58E-07 0.012 3.1E-09 0.1
Dibenzo(a,h)anthracene 2.05 7.52E-08 12 9.0E-07 17.0

lndeno(1,2,3-c,d) rene 5.13 1.88E-07 1.2 2.3E-07 4.3

_ TOTAL 5.3E436

V
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TABLE C.7.1-11 (continued)
ALAMEDA POINT OU3 HI-IRA

SITE 1

v OCCUPATIONAL EXPOSURE TO SURFACE SOIL (DTSC AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1
Exposure Pathway: Average Inhalation of Particulates from Surface Soil

DTSC Assumptions for Carcinogens
Carcinogenic Exposure Chemical-Specific

Chemicals Concentration(m_/kg) Intake CSFi Risk Percentage
Beryllium 0.59 1.20E- 10 7 8.4E- 10 0.0
Cadmium 7.64 1.55E-09 15 2.3E-08 0.5
Chromium 47.42 9.64E-09 510 4.9E-06 99.1
Nickel 43.74 8.89E-09 0.91 8.1E-09 0.2
Aroclor-1254 0.71 1.44E- 10 7.7 1.IE-09 0.0
Aroclor-1260 0.94 1.91E-10 7.7 1.5E-09 0.0
DDD 0.04 7.19E-12 0.24 1.7E-12 0.0
DDE 0.054 1.10E-11 0.34 3.7E-12 0.0
DDT 0.08 1.69E- 11 0.34 5.7E- 12 0.O

Dieldrin 0.02 3.92E-12 16 6.3E-11 0.0
Benzo(a)anthracene 5.67 1.15E-O9 0.39 4.5E- 10 0.0
Benzo(a)pyrene 7.20 1.46E-09 3.9 5.7E-09 0.1
Benzo0a)fluoranthene 5.63 1.14E-09 0.39 4.5E- 10 0.0

_a_ Benzo(g,h,i)perylene 6.70 1.36E-09 ND ND ND
Benzo0c)fluoranthene 5.53 1.12E-09 0.039 4.4E-11 0.0
Bis(2-ethyihexyl)phthalate 1.20 2.44E-10 0.0084 2.0E-12 0.0
Carbazole 0.13 2.64E-11 ND ND ND

Chrysene 7.04 1.43E-09 0.0039 5.6E-12 0.0
Dibenzo(a,h)anthracene 2.05 4.16E-10 3.9 1.6E-09 0.0
[ndeno(1,2,3-c,d)p_rene 5.13 1.04E-09 0.39 4.1E-10 0.0

IITOTAL 5.0E-06

ND = Not Determined
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TABLEC.7.1-12

ALAMEDA POINT OU3 HHRA
SITE 1

OCCUPATIONAL EXPOSURE TO IRRIGATION WATER

(DTSC AVERAGE ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Inhalation of Vapors from Irrigation Water
DTSC Average Assumptions for Carcinogens

Carcinogenic Exposure Cancer Chemical-Specific

Chemicals Concentration (mg/kg) Intake SF Risk Percentage
Benzene 0.0000160 7.95E-08 1.00E-O1 8.0E-09 8.9%
Trichloroethene 0.0000080 3.98E-08 1.00E-02 4.0E- 10 0.4 %

Vinyl Chloride 0.0000600 2.98E-07 2.70E-01 8. IE-08 90.6%

IITOTAL 8.9E-08

V
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TABLE C.7.1-13
ALAMEDA POINT OU3 HHRA

SITE 1
RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS)

NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Soil Ingestion
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (m_/k_) Intake RfDo Index Percentage
Aluminum 8213 5.42E-03 1 5.4E-03 8.9

Antimony 2.94 1.94E-06 0.0004 4.8E-03 8.0
Barium 158.86 1.05E-04 0.07 1.5E-03 2.5

Beryllium 0.59 3.89E-07 0.002 1.9E-O4 0.3
Cadmium 7.64 5.04E-06 0.001 5.0E-03 8.3
Chromium 47.42" 3.13E-05 0.003 1.0E-02 17.1

Copper 96.75 6.38E-05 0.037 1.7E-03 2.8
Lead 144.84 9.56E-05 ND ND ND

Manganese 249.05 1.64E-04 0.14 1.2E-03 1.9
Mercury 0.42 2.77E-07 0.0003 9.2E-04 1.5
Nickel 43.74 2.89E-05 0.02 1.4E-03 2.4
Silver 3.59 2.37E-06 0.005 4.7E-04 0.8
VaBaditma 32.96 2.17E-O5 0.007 3.1E-O3 5.1
Zinc 234.29 1.55E-04 0.3 5.2E-04 0.8
Aroclor-1254 0.71 4.69E-07 0.00002 2.3E-02 38.5
Aroclor-1260 0.94 6.21E-07 ND ND ND
DDD 0.04 2.33E-08 ND ND ND
DDE 0.054 3.56E-08 ND ND ND
DDT 0.08 5.47E-08 0.0005 1.1E-04 0.2
Dieldrin 0.02 1.27E-08 0.00005 2.5E-04 0.4

Acenaphthene 0.45 2.97E-07 0.06 4.9E-06 0.0
Anthracene 0.16 1.06E-07 0.3 3.5E-07 0.0

Benzo(a)anthracene 5.67 3.74E-06 ND ND ND
Benzo(a)pyrene 7.20 4.75E-06 ND ND ND
Benzo(b)fluoranthene 5.63 3.71E-06 ND ND ND
Benzo(g,h,i)perylene 6.70 4.42E-06 ND ND ND
Benzo(k)fluoranthene 5.53 3.65E-06 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 7.92E-07 0.02 4.0E-05 0.1
Carbazole 0.13 8.58E-08 ND ND ND

Chrysene 7.04 4.64E-06 ND ND ND
Dibenzo(a,h)anthracene 2.05 1.35E-06 ND ND ND
Fluoranthene 4.06 2.68E-06 0.04 6.7E-05 0.1

Indeno(1,2,3-c,d)pyrene 5.13 3.38E-06 ND ND ND
Phenanthrene 1.28 8.47E-07 ND ND ND

Pyrene 6.73 4.44E-06 0.03 1.5E-04 0.2
Acetone 1.10 7.26E-07 0.1 7.3E-06 0.0

IITOTAL 6.1E-02 li
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TABLE C.7.1-13 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1
RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS) _lf

NONRADIONUCLIDES

Site 1
Exposure Pathway: RME Soil Ingestion

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (m_/k_) Intake CSFo Risk Percentage
Beryllium 0.59 1.67E-07 ND ND ND
Cadmium 7.64 2.16E-06 ND ND ND
Chromium 47.42 1.34E-05 ND ND ND
Nickel 43.74 1.24E-05 ND ND ND
Aroclor-1254 0.71 2.0 IE-07 2 4.0E-07 1.7
Aroclor- 1260 0.94 2.66E-07 2 5.3E-07 2.3
DDD 0.04 1.00E-08 0.24 2.4E-09 0.0
DDE 0.054 1.53E-08 0.34 5.2E-09 0.0
DDT 0.08 2.35E-08 0.34 8.0E-09 0.0
Dieldrin 0.02 5.46E-09 16 8.7E-08 0.4

Benzo(a)anthracene 5.67 1.60E-06 0.73 1.2E-06 4.9
Benzo(a)pyrene 7.20 2.O4E-O6 7.3 1.5E-05 62.8
Benzo(b)fluoranthene 5.63 1.59E-06 0.73 1.2E-06 4.9
Benzo(g,h,i)perylene 6.70 1.89E-06 ND ND ND
Benzo(k)fluoranthene 5.53 1.56E-06 0.073 I. IE-07 0.5
Bis (2-ethylhexyl)phthalate 1.20 3.39E-07 0.014 4.7E-09 0.0
Carbazole 0.13 3.68E-08 0.02 7.4E-10 0.0

Chrysene 7.04 1.99E-06 0.0073 1.5E-08 0. I
Dibenzo(a,h)anthracene 2.05 5.79E-07 7.3 4.2E-06 17.9

hadeno(1,2,3-c,d)pyrene 5.13 1.45E-06 0.73 1.1E-06 4.5

IItOTAL 2.4E-05
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TABLE C.7.1-13 (continued)

v ALAMEDA POINT OU3 HHRA
SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exlmsure Pathway: RME Dermal Contact with Soil
Noncarcinogenic Exposure Hazard Chemical-Specific
Chemicals Concentration(m_/k_) Intake RfDd Index Percentage
Aluminum 8213 3.30E-04 1 3.3E-04 1.5

Antimony 2.94 1.18E-07 0.0004 3.0E-04 1.3
Barium 158.86 6.38E-06 0.07 9.1E-05 0.4

Beryllium 0.59 2.37E-08 0.002 1.2E-05 0.1
Cadmium 7.64 3.07E-07 0.001 3.1E-04 1.4
Chromium 47.42 1.90E-06 0.003 6.3 E-04 2.8
Copper 96.75 3.89E-06 0.037 1.1E-04 0.5
Lead 144.84 5.82E-06 ND ND ND
Manganese 249.05 1.00E-05 0.14 7.1E-05 0.3
Mercury 0.42 1.69E-08 0.0003 5.6E-05 0.2
Nickel 43.74 1.76E-O6 0.02 8.8E-05 0.4
Silver 3.59 1.44E-07 0.005 2.9E-05 0.1
Vanadium 32.96 1.32E-06 0.007 1.9E204 0.8
Zinc 234.29 9.41E4)6 0.3 3.1E-05 0.1
Aroclor-1254 0.71 4.00E-07 0.00002 2.0E-02 88.4

_v Aroclor-1260 0.94 5.29E-07 ND ND ND
DDD 0.04 4.26E-09 ND ND ND
DDE 0.054 6.51E-09 ND ND ND
DDT 0.08 1.00E-08 0.0005 2.0E-05 0.1
Dieldrin 0.02 7.75E-09 0.00005 1.6E-04 0.7

Acenaphthene 0.45 2.35E-07 0.06 3.9E-06 0.0
Anthracene 0.16 8.35E-08 0.3 2.8E-07 0.0

Bemo(a)anthracene 5.67 2.96E-06 ND ND ND
Benzo(a)pyrene 7.20 3.76E-06 ND ND ND
Beazo(b)fluoranthene 5.63 2.94E-06 ND ND ND
Benzo(g,h,i)perylene 6.70 3.50E-06 ND ND ND
Benzo(k)fluoranthene 5.53 2.89E-06 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 4.82E-07 0.02 2.4E-05 0.1
Carbazole 0.13 6.79E-08 ND ND ND

Clarysene 7.04 3.67E-06 ND ND ND
Dibenzo(a,h)anthracene 2.05 1.07E-06 ND ND ND
Fluoranthene 4.06 2.12E-06 0.04 5.3E-05 0.2

Indeno(1,2,3-c,d)pyrene 5.13 2.68E-06 ND ND ND
Phenanthrene 1.28 6.70E-07 ND hiD ND

Pyrene 6.73 3.52E-06 0.03 1.2E-04 0.5
Acetone 1.10 4.42E-07 0.1 4.4E-06 0.0

IITOTAL 2.3E-02
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TABLEC.7.1-13 (continued)
ALAMEDAPOINT OU3mIRA

SITE 1
RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY RM_ ASSUMPTIONS) _f'

NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Dermal Contact with Soil

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (m_/k_) Intake CSFd Risk Percentage
Beryllium 0.59 1.01E-08 ND ND ND
Cadmium 7.64 1.31E-07 ND ND ND
Chromium 47.42 8.16E-07 ND ND ND
Nickel 43.74 7.53E-07 ND ND ND
Aroclor-1254 0.71 1.71E-07 2 3.4E-07 1.8
Aroclor- 1260 0.94 2.27E-07 2 4.5E-07 2.4
DDD 0.04 1.83E-09 0.24 4.4E-10 0.0
DDE 0.054 2.79E-09 0.34 9.5E-10 0.0
DDT 0.08 4.28E-09 0.34 1.5E-09 0.0
Dieldrin 0.02 3.32E-09 16 5.3E-08 0.3

Benzo(a)anthracene 5.67 1.27E-06 0.73 9.3E-07 4.9
Benzo(a)py rene 7.20 1.61E-06 7.3 1.2E-O5 62.7
]3enzo0a)fluoranthene 5.63 1.26E-06 0.73 9.2E-07 4.9
Benzo(g,h,i)perylene 6.70 1.50E-06 ND ND ND
8enzo(k)fluoranthene 5.53 1.24E-06 0.073 9.0E-08 0.5
Bis(2-ethylhexyl)phthalate 1.20 2.07E-07 0.014 2.9E-09 0.0
Carbazole 0.50 1.13E-07 0.02 2.3E-09 0.0 V
Uhrysene 7.04 1.57E-06 0.0073 1.1E-08 0.1
Dibenzo(a,h)anthracene 2.05 4.58E-07 7.3 3.3E-06 17.8
Lndeno(1,2,3-c,d)p_rene 5.13 1.15E-06 0.73 8.4E-07 4.5

IITOTAL 1.9E-05
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TABLE C.7.1-13 (continued)
ALAMEDA POINT OU3 HHRA

_" SITE 1
RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMPTIONS)

NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Inhalation of Particulates from Surface Soil
Noncarcinogenic Exposure Hazard Chemical-Specific
Chemicals Concentration(mg/kg) Intake RfDi Index Percentage
Aluminum 8213 5.60E-06 ND ND ND
Antimony 2.94 2.00E-09 ND ND ND
Barium 158.86 1.08E-07 ND ND ND

Beryllium 0.59 4.01E-10 0.006 6.7E-08 0.0
Cadmium 7.64 5.21E-09 ND ND ND
Chromium 47.42 3.23E-08 0.000029 1.1E-03 8.5

Copper 96.75 6.59E-08 ND ND ND
Lead 144.84 9.87E-08 ND ND ND

Manganese 249.05 1.70E-07 0.0000142 1.2E-02 91.5
Mercury 0.42 2.86E-10 ND ND N-I)
Nickel 43.74 2.98E-08 ND ND ND
Silver 3.59 2.45E-O9 ND ND ND
Vanadium 32.96 2.25E-08 ND ND N-D

mc 234.29 1.60E-O7 ND ND ND
lor-1254 0.71 4.84E- 10 ND ND ND

Aroclor-1260 0.94 6.42E-10 ND ND ND
_" DDD 0.04 2.41E-11 ND ND ND

DDE 0.054 3.68E- 11 ND ND ND
DDT 0.08 5.65E-11 ND ND ND
Dieldrin 0.02 1.32E- 11 ND ND ND
Acenaphthene 0.45 3.07E- 10 ND N-D ND
Anthracene 0.16 1.09E- 10 ND ND ND
Benzo(a)anthracene 5.67 3.86E-09 ND ND ND
Benzo(a)pyrene 7.20 4.91E-O9 ND ND ND
Benzo(b)fluoranthene 5.63 3.83E-09 ND ND ND
Benzo(g,h,i)perylene 6.70 4.57E-09 ND ND ND
Benzo(k)fluoranthene 5.53 3.77E-09 ND ND ND
Bis(2-ethyihexyl)phthalate 1.20 8.1 BE-10 ND ND ND
Carbazole 0.13 8.86E-11 ND ND ND
Chrysene 7.04 4.79E-09 ND ND ND
Dibenzo(a,h)anthracene 2.05 1.40E-09 ND ND ND
Fluoranthene 4.06 2.77E-09 ND ND ND

Indeno(1,2,3-c,d)pyrene 5.13 3.50E-09 ND ND ND
Phenanthrene 1.28 8.75E- 10 ND ND ND
Pyrene 6.73 4.59E-09 ND ND ND
._cetone 1.10 7.50E- 10 ND ND ND

IITOTAL 1.3E-02

V
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TABLE C.7.1-13 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY RME ASSUMIrI'IONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Inhalation of Particulates from Surface Soil

Carcinogenic Exposure Chemical-Specific
Chemicals Concentration (mg/kg) Intake CSFi Risk Percentage

Beryllium 0.59 3.74E- 10 8.4 3.1E-09 0.2
Cadmium 7.64 4.85E-09 6.3 3.1E-08 2.3
Chromium 47.42 3.01E-08 42 1.3E-O6 95.6
Nickel 43.74 2.77E-08 0.84 2.3E-08 1.8
Aroclor-1254 0.71 4.51E-10 0.4 1.8E-10 0.0
Aroclor-1260 0.94 5.97E-10 0.4 2.4E-10 0.0
DDD 0.04 2.24E-11 ND ND ND
DDE 0.054 3.43E-11 0.34 1.2E- I 1 0.0
DDT 0.08 5.26E-11 0.34 1.8E-11 0.0
Dieldiin 0.02 1.22E- 11 16 2.0E- 10 0.0

Benzo(a)anthracene 5.67 3.60E-09 ND ND ND
Benzo(a)pyrene 7.20 4.57E-09 ND ND ND
Benzo(b)fluoranthene 5.63 3.57E-09 ND ND ND
Benzo(g,h,i)perylene 6.70 4.25E-09 ND ND ND
Ber,zo(k)fluoranthene 5.53 3.51E -09 ND ND ND "_W
Bis(2-ethylhexyl)phthalate 1.20 7.61E-10 ND ND ND
Carbazole 0.13 8.25E- I 1 ND ND ND

_hrysene 7.04 4.46E-09 ND ND ND
Dibenzo(a,h)anthracene 2.05 1.30E-09 ND ND ND

[ndeno(1,2,3-c,d)pyrene 5.13 3.25E-09 ND ND ND

IITOTAL 1.3E-06

Site 1

Exposure Pathway: RME Inhalation of Vapors from Surface Soft :inAmbient Air

Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (mg/k_) Intake RfDi Index Percentage
kcenapthene 0.45 7.63E-07 ND ND ND
Anthracene 0.16 1.55E-07 ND ND ND
_,cetone 1.10 2.52E-06 0.1 2.5E-05 100.0

IITOTAL 2.5E-05

ND = Not Determined

Inslrec draft 132



TABLE C.7.1-14
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Soi LIngestion
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (mg/kg) Intake RfDo Index Percentage
Aluminum 8213 1.16E-03 1 1.2E-03 8.9

Antimony 2.94 4.15E-07 0.0004 1.0E-03 8.0
Barium 158.86 2.24E-05 0.07 3.2E-04 2.5

Beryllium 0.59 8.31E-08 0.002 4.2E-05 0.3
Cadmium 7.64 1.08E-06 0.001 1. IE-03 8.3
Chromium 47.42 6.69E-06 0.003 2.2E-03 17.1

Copper 96.75 1.36E-05 0.037 3.7E-04 2.8
Lead 144.84 2.04E-05 ND ND ND

Manganese 249.05 3.51E-05 0.14 2.5E-04 1.9
Mercury 0.42 5.92E-08 0.0003 2.0E-04 1.5
Nickel 43.74 6.17E-06 0.02 3.1E-04 2.4
Silver 3.59 5.06E-07 0.005 1.0E-04 0.8
Vanadium 32.96 4.65E-O6 0.007 6.6E-O4 5.1
Zinc 234.29 3.30F-05 0.3 1.1E-O4 0.8
Aroclor-1254 0.71 1.00E-07 0.00002 5.0E-03 38.5
Aroclor-1260 0.94 1.33E-07 ND ND ND
DDD 0.04 4.99E-09 ND ND ND

_P" DDE 0.054 7.62E-09 ND ND ND
DDT 0.08 1.17E-08 0.0005 2.3E-05 0.2
Dieldrin 0.02 2.72E-09 0.00005 5.4E-05 0.4

Acenaphthene 0.45 6.35E-08 0.06 1.1E-06 0.0
Anthracene 0.16 2.26E-08 0.3 7.5E-08 0.0
Benzo(a)anthracene 5.67 7.99E-07 ND ND ND
Benzo(a)pyrene 7.20 1.02E-06 ND ND ND
Benzo(b)fluoranthene 5.63 7.93E-07 ND ND ND
Beazo(g,h,i)perylene 6.70 9.45E-07 ND ND ND
Benzo(k)fluoranthene 5.53 7.80E-07 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 1.69E-07 0.02 8.5E-06 0.1
Carbazole 0.13 1.83E-08 ND ND ND

Chrysene 7.04 9.92E-07 ND ND ND
Dibenzo(a,h)anthracene 2.05 2.89E-07 ND ND ND
Fluoranthene 4.06 5.73E-07 0.04 1.4E-05 0.1

lndeno(1,2,3-c,d)pyrene 5.13 7.23E-07 ND ND ND
Phenanthrene 1.28 1.81E-07 ND ND ND

Pyrene 6.73 9.50E-07 0.03 3.2E-05 0.2
Acetone 1.10 1.55E-07 0.1 1.6E-06 0.0

il TOTAL 1.3E-02

V
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TABLE C.7.1-14 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Soil Ingestion

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (m_/k_) Intake CSFo Risk Percentage
Beryllium 0.59 1.07E.438 ND ND ND
Cadmium 7.64 1.39E-07 ND ND ND
Chromium 47.42 8.60E.4)7 ND ND ND
Nickel 43.74 7.93E-07 ND ND ND
Aroclor- 1254 0.71 1.29E-438 1 1.3E-08 0.9
Aroclor- 1260 0.94 1.71E-4_8 1 1.7E-08 1.1
DDD 0.04 6.42E-10 0.24 1.5E-10 0.0
DDE 0.054 9.80E--I0 0.34 3.3E-I0 0.0
DDT 0.08 1.50E-09 0.34 5.1E-10 0.0
Dieldrin 0.02 3.50E--10 16 5.6E-09 0.4

BenTo(a)anthracene 5.67 1.03E-07 0.73 7.5E-08 5.0
Benzo(a)pyrene 7.20 1.31E-O7 7.3 9.5E-07 64.1
BenTo(b)fluoranthene 5.63 1.02E-07 0.73 7.4E-08 5.0
Benzo(g,h,i)perylene 6.70 1.21E-O7 ND ND ND
Benzo(k)fluoranthene 5.53 1.00E-07 0.073 7.3E-09 0.5
Bis(2-ethylhexyl)phthalate 1.20 2.18E-08 0.014 3.0E-10 0.0
Carbazole 0.13 2.36E-09 0.02 4.7E-11 0.0
Chrysene 7.04 1.28E-07 0.0073 9.3E- 10 0.1
Dibenzo(a,h)anthracene 2.05 3.71E-08 7.3 2.7E-07 18.2
[ndeno(1,2,3-c,d)pyrene 5.13 9.30E-08 0.73 6.8E-08 4.6

IITOTAL 1.5E-06
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TABLEC.7.1-14 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONALEXPOSURE TO SURFACESOIL (NAVYAVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Dermal Contact with Soil
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (m_/k_) Intake RfDd Index Percentage
Aluminum 8213 7.49E-05 1 7.5E-05 1.5

Antimony 2.94 2.68E-08 0.0004 6.7E-05 1.3
Barium 158.86 1.45E-06 0.07 2. IE-05 0.4

Beryllium 0.59 5.37E-09 0.002 2.7E-06 0.1
Cadmium 7.64 6.97E-08 0.001 7.0E-05 1.4
Chromium 47.42 4.32E-07 0.003 1.4E-04 2.8
Copper 96.75 8.82E-07 0.037 2.4E-05 0.5
Lead 144.84 1.32E-06 ND ND ND

Manganese 249.05 2.27E-06 0.14 1.6E-05 0.3
Mercury 0.42 3.83E-09 0.0003 1.3E-05 0.2
Nickel 43.74 3.99E-07 0.02 2.0E-05 0.4
Silver 3.59 3.27E-08 0.005 6.5E-06 0.1
Vanadium 32.96 3.01E-07 0.007 4.3E-05 0.8
Zinc 234.29 2.14E-06 0.3 7.1E-06 0. I

Aroclor-1254 0.71 9.07E-08 0.00002 4.5E-03 88.4
Aroclor-1260 0.94 1.20E-07 ND ND ND
DDD 0.04 9.68E-10 ND ND ND
DDE 0.054 1.48E-09 ND ND ND
DDT 0.08 2.27E-09 0.0005 4.5E-06 0.1
Dieldrin 0.02 1.76E-09 0.00005 3.5E-05 0.7
Acenaphthene 0.45 5.33E-08 0.06 8.9E-07 0.0
Anthracene 0.16 1.90E-08 0.3 6.3E-08 0.0
Benzo(a)anthracene 5.67 6.72E-07 ND ND ND
Benzo(a)pyrene 7.20 8.53E-07 ND ND ND
Benzo(b)fluoranthene 5.63 6.67E-07 ND ND ND
Benzo(g,h,i)perylene 6.70 7.94E-07 ND ND ND
Benzo(k)fluoranthene 5.53 6.55E-07 ND ND ND
Bis(2-ethythexyl)phthalate 1.20 1.09E-07 0.02 5.5E-06 0.1
Carbazole 0.13 1.54E-08 ND ND ND

Chrysene 7.04 8.34E-07 ND ND ND
Dibenzo(a,h)anthracene 2.05 2.43E-07 ND ND ND
Fluoranthene 4.06 4.82E-07 0.04 1.2E-05 0.2

Indeno(1,2,3-c,d)pyrene 5.13 6.08E-07 ND ND ND
Phenanthrene 1.28 1.52E-07 ND ND ND

Pyrene 6.73 7.98E-07 0.03 2.7E-05 0.5
Acetone 1.10 5.57E-08 0.1 5.6E-07 0.0

i 5. IE-03TOTAL

V
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TABLEC.7.1-14 (continued)
ALAMEDA POINT OU3 HI-IRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Dermal Contact with Soft

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration(m_/k_) Intake CSFd Risk Percentage
Beryllium 0.59 4.93E-10 ND ND ND
Cadmium 7.64 6.40E4_9 ND ND ND
Chromium 47.42 3.97E4)8 ND ND ND
Nickel 43.74 3.66E4)8 ND ND ND
Aroclor-1254 0.71 8.33E4_9 1 8.3E-09 0.9
Aroclor- 1260 0.94 1.10E4)8 1 1.IE-08 1.2
DDD 0.04 8.89E-11 0.24 2.1E-11 0.0
DDE 0.054 1.36E-10 0.34 4.6E-11 0.0
DDT 0.08 2.08E-10 0.34 7.1E-11 0.0
Dieldrin 0.02 1.62E-10 16 2.6E-09 0.3
8enzo(a)anthracene 5.67 6.17E4)8 0.73 4.5E-O8 5.0

Benzo(a)pyrene 7.20 7.84E4)8 7.3 5.7E-07 64.1
Benzo(b)fluoranthene 5.63 6.12E4)8 0.73 4.5E-08 5.0
Benzo(g,h,i)perylene 6.70 7.29E4)8 ND ND ND
8enzo(k)fluoranthene 5.53 6.02E4)8 0.073 4.4E-09 0.5
Bis(2-ethylhexyl)phthalate 1.20 1.00E-08 0.014 1.4E-10 0.0
Carbazole 0.13 1.42E-09 0.02 2.8E- 11 0.0

Chrysene 7.04 7.66E-08 0.0073 5.6E-10 0.1
Dibenzo(a,h)anthracene 2.05 2.23E4)8 7.3 1.6E-07 18.2

[ndeno(1,2,3-c,d)pyrene 5.13 5.58E-08 0.73 4.1E-08 4.6

IITOTAL 8.9E-07
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TABLE C.7.1-14 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Ex_sure Pathway: Average Inhalation of Pm'tic_tes from Surface Soil
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (m_/k_) Intake RfDi Index Percentage
&luminum 8213 6.74E-07 ND ND ND

&ntimony 2.94 4.35E-10 ND ND ND
Barium 158.86 2.35E-08 ND ND ND

Beryllium 0.59 8.71E-11 0.006 1.5E-08 0.0
Cadmium 7.64 1.13E-09 ND ND ND
Chromium 47.42 7.01E-09 2.90E-05 2.4E-04 8.5

Copper 96.75 1.43E-08 ND ND ND
Lead 144.84 2.14E.-08 ND ND ND

Manganese 249.05 3.68E-08 0.0000142 2.6E-03 91.5
Mercury 0.42 6.21E-11 ND ND ND
Nickel 43.74 6.47E-09 ND ND ND
;ilver 3.59 5.31E-10 ND ND ND
Vanadium 32.96 4.87E-09 ND ND ND
Zinc 234.29 3.46E-O8 ND ND ND
Aroclor-1254 0.71 1.05E- 10 ND ND ND
Aroclor-1260 0.94 1.39E-10 ND ND ND
DDD 0.04 5.23E-12 ND ND ND
DDE 0.054 7.99E,-12 ND ND ND
DDT 0.08 1.23E-11 ND ND ND
Dieldrin 0.02 2.85E,-12 ND ND ND

Acenaphthene 0.45 6.65E,- 11 ND ND ND
Anthracene 0.16 2.36E-11 ND ND ND
Benzo(a)anthracene 5.67 8.38E-10 ND ND ND
Benzo(a)pyrene 7.20 1.06E-09 ND ND ND
Benzo(b)fluoranthene 5.63 8.32E-10 ND ND ND
Benzo(g,h,i)perylene 6.70 9.90E-10 ND ND ND
Benzo(k)fluoranthene 5.53 8.17E-10 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 1.77E- 10 ND ND ND
Carbazole 0.13 1.92E- 11 ND ND ND
Chrysene 7.04 1.04E-09 ND ND ND
Dibenzo(a,h)anthracene 2.05 3.03E- 10 ND ND ND
Fluoranthene 4.06 6.01E-10 ND ND ND

Indeno(1,2,3-c,d)pyrene 5.13 7.58E-10 ND ND ND
Phenanthrene 1.28 1.90E-10 ND ND ND

Pyrene 6.73 9.95E-10 ND ND ND
Acetone 1.10 1.63E-10 ND ND ND

11TOTAL 2.8E-03
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TABLE C.7.1-14 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (NAVY AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Inhalation of Particulates from Surface Soil

Carcinogenic Exposure Chemical-Specific

_hemicals Concentration (m_/k_) Intake CSFi Risk Percenta[ge
_eryllium 0.59 2.43E-11 8.4 2.0E-10 0.2
Eadmium 7.64 3.15E-10 6.3 2.0E-09 2.3
_hromium 47.42 1.96E-09 42 8.2E-08 95.6
Nickel 43.74 1.80E-09 0.84 1.5E-09 1.8
Aroclor-1254 0.71 2.93E- 11 0.4 1.2E-I 1 0.0
Aroclor-1260 0.94 3.88E-11 0.4 1.6E-11 0.0
DDD 0.04 1.46E-12 ND ND ND
DDE 0.054 2.23E-12 0.34 7.6E-13 0.0
DDT 0.08 3.42E-12 0.34 1.2E-12 0.0
Dieldrin 0.02 7.96E-13 16 1.3E-11 0.0

Benzo(a)anthracene 5.67 2.34E-10 ND ND ND
Benzo(a)pyrene 7.20 2.97E-10 ND ND ND
Benzo(b)fluoranthene 5.63 2.32E-10 ND ND ND
Benzo(g,h,i)perylene 6.70 2.76E-10 ND ND ND
Benzo(k)fluoranthene 5.53 2.28E-I0 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 4.95E- I1 ND ND ND
Carbazole 0.13 5.36E-12 ND ND ND

Chrysene 7.04 2.90E-10 ND ND ND
Dibenzo(a,h)anthracene 2.05 8.45E-I 1 ND ND ND

Indeno(1,2,3-c,d)p),rene 5.13 2.12E-10 ND ND ND

II tOtAL 8.6E-08l,

Site 1

Exposure Pathway: Average Inhalation of Vapors from Surface Soil in Ambient Air

Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration(m_/k_) Intake RfDi Index Percentage
Acenephthene 0.45 1.66E-07 ND ND ND
Anthracene 0.16 3.36E-08 ND ND ND
Acetone 1.10 5.47E-07 0.1 5.5E-06 100.0

II 55 -o6

ND = Not Determined

•_ilf

Inslrec_draft 138



TABLE C.7.1-15

ALAMEDA POINT OU3 HHRA
SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (DTSC RME ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Soil Ingestion
DTSC Assumptions for Carcinogens

Carcinogenic Exposure Chemical-Specific

Chemicals Concentration(m_/k_) Intake CSFo Risk Percentage
Beryllium 0.59 1.67E-07 7 1.2E-06 2.4
Cadmium 7.64 2.16E-06 ND ND ND
Chromium 47.42 1.34E-05 0.42 5.6E-06 11.8
Nickel 43.74 1.24E-05 ND ND ND
Aroclor-1254 0.71 2.01E-07 7.7 1.5E-06 3.2
Aroclor-1260 0.94 2.66E-07 7.7 2.0E-06 4.3
DDD 0.04 1.00E-08 0.24 2.4E-09 0.0
DDE 0.05 1.53E-08 0.34 5.2E-09 0.0
DDT 0.08 2.35E-08 0.34 8.0E-09 0.0
Dieldrin 0.02 5.65E-09 16 9.0E-08 0.2
Benzo(a)anthracene 5.67 1.6OE-06 1.2 1.9E-O6 4.0

Benzo(a)pyrene 7.20 2.04E-06 12 2.4E-05 51.3
Benzo(b)fluoranthene 5.63 1.59E-06 1.2 1.9E-06 4.0
Benzo(g,h,i)perylene 6.70 1.89E-06 ND ND ND

_, Benzo(k)fluoranthene 5.53 1.56E-06 0.12 1.9E-07 0.4
Bis(2-ethylhexyl)phthalate 1.20 3.39E-07 0.0084 2.8E-09 0.0
Carbazole 0.13 3.68E-08 0.02 7.4E-10 0.0

Chrysene 7.04 1.99E-06 0.012 2.4E-08 0.1
Dibenzo(a,h)anthracene 2.05 5.79E-07 12 6.9E-06 14.6
Indeno(1,2,3-c,d)pyrene 5.13 1.45E-06 1.2 1.7E-06 3.7

i TOTAL 4.8E-05
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TABLE C.7.1-15 (continued)
ALAMEDA POINT OU3 HHR

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (DTSC RME ASSUMlrrlONS)
NONRADIONUCLIDES

Site 1
Exposure Pathway: RME Dermal Contact with Soil

DTSC Assumptions for Carcino ens and Dermal Ex_sure
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (m_/k_) Intake RfDd Index Percentage
Aluminum 8213 4.12E-03 1 4.1E-03 1.4

Antimony 2.94 1.48E-06 0.0004 3.7E-03 1.2
Barium 158.86 7.97E-05 0.07 1.1E-03 0.4
Beryllium 0.59 2.96E-07 0.005 5.9E-05 0.0
Cadmium 7.64 3.84E-06 0.001 3.8E-03 I.3
Chromium 47.42 2.38E-05 0.003 7.9E-03 2.6
Copper 96.75 4.86E-05 0.037 1.3E-03 0.4
Lead 144.84 7.27E-05 ND ND ND
Manganese 249.05 1.25E-04 0.14 8.9E-04 0.3
Mercury 0.42 2.11E-07 0.0003 7.0E-04 0.2
nickel 43.74 2.20E-05 0.02 1.1E-03 0.4
:Silver 3.59 1.80E-06 0.005 3.6E-04 0.1

Vanadium 32.96 1.65E-05 0.007 2.4E-O3 0.8
Zinc 234.29 I. 18E-04 0.3 3.9E-04 0.1
Aroclor-1254 0.71 5.35E-06 0.00002 2.7E-01 89.3
Aroclor-1260 0.94 7.09E-06 ND ND ND
DDD 0.04 8.88E-08 ND ND ND
DDE 0.05 1.36E-07 ND ND ND _'
DDT 0.08 2.08E-07 0.0005 4.2E-04 0.1
Dieldrin 0.02 4.84E-08 0.00005 9.7E-04 0.3

Acenaphthene 0.45 3.39E-06 0.06 5.6E-05 0.0
Anthracene 0.16 1.20E-06 0.3 4.0E-06 0.0
Benzo(a)anthracene 5.67 4.27E-05 ND ND ND
Benzo(a)pyrene 7.20 5.42E-05 ND ND ND
Benzo(b)fluoranthene 5.63 4.24E-05 ND ND ND
Benzo(g,h,i)perylene 6.70 5.04E-05 ND ND biD
Bemo(k)fluoranthene 5.53 4.16E-05 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 6.02E-06 0.02 3.0E-04 0.1
Carbazole 0.13 9.79E-07 ND ND ND

Chrysene 7.04 5.30E-05 ND ND ND
Dibenzo(a,h)anthracene 2.05 1.54E-05 ND ND ND
Fluoranthene 4.06 3.06E-05 0.04 7.7E-04 0.3

lndeno(1,2,3-c,d)pyrene 5.13 2.57E-05 ND ND ND
Phenanthrene 1.28 9.67E-06 ND ND ND
Pyrene 6.73 5.07E-05 • 0.03 1.7E-03 0.6
Acetone 1.10 5.52E-06 0.1 5.5E-05 0.0

IITOTAL 3.0E-01

_mf,
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TABLE C.7.1-15 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (DTSC RME ASSUMPTIONS)
NONRADIONUCLIDES

\

Site 1

Exposure Pathway: RME Dermal Contact with Soil

DTSC Assumptions for Carcinol ens and Dermal Exposure
Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (m_/k_) Intake CSFd Risk Percentage
Beryllium 0.59 1.27E-07 7 8.9E-07 0.2
Cadmium 7.64 1.64E-06 ND ND ND
Chromium 47.42 ND 0.42 ND ND
Nickel 43.74 9.41E-06 ND ND ND
Aroclor-1254 0.71 2.29E-06 7.7 1.8E-05 4.1
Aroclor-1260 0.94 3.04E-06 7.7 2.3E-05 5.4
DDD 0.04 3.81E-08 0.24 9.1E-09 0.0
DDE 0.05 5.81E-08 0.34 2.0E-08 0.0
DDT 0.08 8.92E-08 0.34 3.0E-08 0.0
Dieldrin 0.02 2.08E-08 16 3.3E-07 0.1
Benzo(a)anthracene 5.67 1.83 E-05 1.2 2.2E-05 5.1

Benzo(a)pyrene 7.20 2.32E-05 12 2.8E-04 64.3
Benzo(b)fluoranthene 5.63 1.82E-05 1.2 2.2E-05 5.0
Benzo(g,h,i)perylene 6.70 2.16E-05 ND ND ND

Benzo(k)fluoranthene 5.53 1.78E-0.5 0.12 2.1E-06 0.5
Bis(2-ethylhexyl)phthalate 1.20 2.58E-06 0.0084 2.2E-08 0.0
Carbazole 0.13 4.20E-07 0.02 8.4E-09 0.0

Chrysene 7.04 2.27E-05 0.012 2.7E-07 0.1
Dibenzo(a,h)anthracene 2.05 4.41E-06 12 5.3E-05 12.2
Indeno(1,2,3-c,d) erie 5.13 1.10E-05 1.2 1.3E-05 3.1

_ TOTAL 4.3E-04

V
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TABLE C.7.1-15 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (DTSC RME ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: RME Inhalation of Particulates from Surface Soil

DTSC Assumptions for Carcine ens
Carcinogenic Exposure Chemical-Specific

Chemicals Concentration (mg/kg) Intake CSFi Risk Percentage
Beryllium 0.59 3.74E-10 7 2.6E-09 0.0
Cadmium 7.64 4.85E-09 15 7.3E-08 0.5
_hromium 47.42 3.01E-08 510 1.5E-05 99.1
Nickel 43.74 2.77E-08 0.91 2.5E-08 0.2
Aroclor-1254 0.71 4.51E-10 7.7 3.5E-09 0.0
Aroclor-1260 0.94 5.97E-10 7.7 4.6E-09 0.0
DDD 0.04 2.24E-11 0.24 5.4E-12 0.0
DDE 0.05 3.43E-1 it 0.34 1.2E-11 O.0
DDT 0.08 5.26E-11 0.34 1.8E-11 0.0
Dieldrin 0.02 1.22E-11 16 2.0E-10 0.0

8enzo(a)anthracene 5.67 3.60E-09 0.39 1.4E-09 0.0
Benzo(a)pyrene 7.20 4.57E-09 3.9 1.8E-08 0.1
Benzo(b)fluoranthene 5.63 3.57E4)9 0.39 1.4E-09 0.0
Benzo(g,h,i)perylene 6.70 4.25E-09 ND ND ND
Benzo(k)fluoranthene 5.53 3.51E-09 0.039 1.4E-10 0.0
Bis(2-ethyihexyl)phthalate 1.20 7.61E-10 0.0084 6.4E-12 0.0
Carbazole 0.13 8.25E-11 ND ND ND

Chrysene 7.04 4.46E-09 0.0039 1.TE-11 0.0
Dibenzo(a,h)anthracene 2.05 1.30E-09 3.9 5.1E-09 0.0
lndeno(1,2,3-c,d)pyrene 5.13 3.25E-09 0.39 1.3E-09 0.0

IITOTAL 1.5E-05

ND = Not Determined
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TABLE C.7.1-16

ALAMEDA POINT OU3 HHRA
SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (DTSC AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Soft Ingestion
DTSC Assumptions for Carcinogens

I

Carcinogenic Exposure Chemical-Specific

IChemica[s Concentration (mg/kg) Intake CSFo Risk Percentage
Beryllium 0.59 1.07E-08 7 7.5E-08 2.4
ICadmium 7.64 1.39E4)7 ND ND ND
Chromium 47.42 8.60E437 0.42 3.6E-07 11.8
Nickel 43.74 7.93E4)7 ND ND ND
Aroclor-1254 0.71 1.29E438 7.7 9.9E-08 3.2
Aroclor- 1260 0.94 1.71E_38 7.7 1.3E-07 4.3
DDD 0.04 6.42E-10 0.24 1.5E-10 0.0
DDE 0.054 9.80E-10 0.34 3.3E-10 0.0
DDT 0.08 1.50E-09 0.34 5.1E-10 0.0
Dieldrin 0.02 3.50E-10 16 5.6E-O9 0.2
Benzo(a)anthracene 5.67 1.03E-07 1.2 1.2E-07 4.0
Benzo(a)pyrene 7.20 1.31E-07 12 1.6E-06 51.3
Benzo(b)fluoranthene 5.63 1.02E-07 1.2 1.2E-07 4.0

Benzo(g,h, i)perylene 6.70 1.21E-07 ND ND ND
Benzo(k)fluoranthene 5.53 1.00E-07 0.12 1.2E-08 0.4
Bis(2-ethylhexyl)phthalate 1.20 2.18E-08 0.0084 1.8E-10 0.0
Carbazole 0.13 2.36E-09 0.02 4.7E-11 0.0
Chrysene 7.04 1.28E-07 0.012 1.5E-09 0.1
Dibenzo(a,h)anthracene 2.05 3.71E-08 12 4.5E-07 14.6

Indeno(1,2,3-c,d)p_rrene 5.13 9.30E-08 1.2 1.1E-07 3.7

IITOTAL 3.1E-06
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TABLE C.7.1-16 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (DTSC AVG ASSUMPTIONS)
NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Dermal Contact with Soil

DTSC Assumptionsfor Carcinogens and Dermal Exposure
Noncarcinogenic Exposure Hazard Chemical-Specific

Chemicals Concentration (m_/k_) Intake RfDd Index Percentage
Aluminum 8213 1.34E-04 1 1.3E-04 1.4
Antimony 2.94 4.79E-08 0.0004 1.2E-04 1.2
Barium 158.86 2.59E436 0.07 3.7E-05 0.4

Beryllium 0.59 9.59E4)9 0.005 1.9E-06 0.0
Cadmium 7.64 1.24E-08 0.001 1.2E-05 0.1
Chromium 47.42 7.72E-07 0.003 2.6E-04 2.7
Copper 96.75 1.58E-06 0.037 4.3E-05 0.4
Lead 144.84 2.36E-06 ND ND ND

Manganese 249.05 4.05E-06 0.14 2.9E-05 0.3
Mercury 0.42 6.84E-09 0.0003 2.3E-05 0.2
Nickel 43.74 7.12E-07 0.02 3.6E-05 0.4
Silver 3.59 5.85E-08 0.005 1.2E-05 0.1
Vanadium 32.96 5.37E-07 0.007 7.7E-O5 0.8

Zinc 234.29 3.81E-06 0.3 1.3E-05 0.1
Aroclor-1254 0.71 1.74E-07 0.00002 8.7E-03 90.3
iAroclor-1260 0.94 2.30E-07 ND ND ND
DDD 0.04 2.88E-09 ND ND ND

DDE 0.054 4.40E-09 ND ND ND
DDT 0.08 6.75E-09 0.0005 1.4E-05 0.1
Dieldrin 0.02 1.57E-09 0.00005 3.1E-05 0.3

Acenaphthene 0.45 1.10E-07 0.06 1.8E-O6 0.0
Anthracene 0.16 3.91E-08 0.3 1.3E-07 0.0
Benzo(a)anthracene 5.67 1.38E-06 ND ND ND
Benzo(a)pyrene 7.20 1.76E-06 ND ND ND
BenzoCo)fluoranthene 5.63 1.37E-06 ND ND ND
Benzo(g,h,i)perylene 6.70 1.64E-06 ND ND ND
Benzo(k)fluoranthene 5.53 1.35E-06 ND ND ND
Bis(2-ethylhexyl)phthalate 1.20 1.95E-07 0.02 9.8E-06 0.1
Carbazole 0.13 3.17E-08 ND ND ND

Chrysene 7.04 1.72E-06 ND ND ND
Dibenzo(a,h)anthracene 2.05 3.33E-07 ND ND ND
Fluoranthene 4.06 9.93E-07 0.04 2.5E-05 0.3

Indeno(l,2,3-c,d)pyrene 5.13 8.35E-07 ND ND ND
Phenanthrene 1.28 3.13E-0'7 ND ND ND

Pyrene 6.73 1.64E-06 0.03 5.5E-05 0.6
Acetone 1.10 1.79E-07 0.1 1.8E-06 0.0

IItOTAL9.6E-03
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TABLE C.7.1-16 (continued)
ALAMEDA POINT OU3 HHRA

SITE 1

RECREATIONAL EXPOSURE TO SURFACE SOIL (DTSC AVG ASSUMPTIONS)
NONRADIONUCLEDES

Site 1

Exposure Pathway: Average Dermal Contact with Soft

DTSC Assumptions for Carcinogens and Dermal Exposure
_arcinogenic Exposure Chemical-Specific

.'hemicals Concentration (m_/k_) Intake CSFd Risk Percentage
Beryllium 0.59 1.23E-09 7 8.6E-09 0.2
_admium 7.64 1.60E-09 ND ND ND
_hromium 47.42 ND 0.42 ND ND
Nickel 43.74 9.16E-08 ND ND ND
&roclor-1254 0.71 2.23E-08 7.7 1.7E-O7 3.8
Aroclor-1260 0.94 2.96E-08 7.7 2.3E-07 5.0
DDD 0.04 3.70E-10 0.24 8.9E-11 0.0
DDE 0.054 5.66E-10 0.34 1.9E-10 0.0
DDT 0.08 8.68E-10 0.34 3.0E-10 0.0
Dieldrin 0.02 2.02E-10 16 3.2E-09 0.1
Benzo(a)anthracene 5.67 1.78E-O7 1.2 2.1E-O7 4.7
Benzo(a)pyrene 7.20 2.26E-07 12 2.7E-06 59.8
Benzo(b)fluoranthene 5.63 1.77E-07 1.2 2.1E-07 4.7
Benzo(g,h,i)perylene 6.70 2.10E-07 ND ND ND

_, Benzo(k)fluoranthene 5.53 1.74E-07 0.12 2.1E-08 0.5
Bis(2-ethylhexyl)phthalate 1.20 2.51E-08 0.0084 2.1E-10 0.0
Carbazole 0.13 4.08E-09 0.02 8.2E- 11 0.0

Chrysene 7.04 2.21E4)7 0.012 2.7E-09 0.1
Dibenzo(a,h)anthracene 2.05 6.43E4)8 12 7.7E-07 17.0
lndeno(1,2,3-c,d)pyrene 5.13 1.61E-07 1.2 1.9E-07 4.3

IITOTAL 4.5E-06

V
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TABLEC.7.1-16 (continued)
ALAMEDAPOINTOU3I-IBRA

SITE1
RECREATIONALEXPOSURETO SURFACESOIL(DTSCAVGASSUMPTIONS)

NONRADIONUCLIDES

Site 1

Exposure Pathway: Average Inhalation of Particulates from Surface Soil

DTSC Assumptions for Carcinogens
Carcinogenic Exposure Chemical-Specific

Chemicals Concentration(m_/k_) Intake CSFi Risk Percentage
Beryllium 0.59 2.43E- 11 7 1.7E- 10 0.0
Cadmium 7.64 3.15E-10 15 4.7E-09 0.5
Chromium 47.42 1.96E-09 510 1.0E-06 99.1
Nickel 43.74 1.80E-09 0.91 1.6E-09 0.2
Aroclor-1254 0.71 2.93E-11 7.7 2.3E-10 0.0
Aroclor-1260 0.94 3.88E-11 7.7 3.0E-10 0.0
DDD 0.04 1.46E-12 0.24 3.5E-13 0.0
DDE 0.054 2.23E-12 0.34 7.6E-13 0.0
DDT 0.08 3.42E-12 0.34 1.2E-12 0.0
Dieldrin 0.02 7.96E-13 16 1.3E-11 0.0
Benzo(a)anthracene 5.67 2.34E-10 0.39 9.1E-11 O.0

Benzo(a)pyrene 7.20 2.97E-10 3.9 1.2E-09 0.1
Benzo(b)fluoranthene 5.63 2.32E- 10 0.39 9.1E- 11 0.0
Benzo(g,h,i)perylene 6.70 2.76E- 10 ND ND ND
Benzo(k)fluoranthene 5.53 2.28E-10 0.039 8.9E-12 0.0
Bis(2-ethylhexyl)phthalate 1.20 4.95E-11 0.0084 4.2E-13 0.0
Carbazole 0.13 5.36E-12 ND ND ND

Chrysene 7.04 2.90E-10 0.0039 1.1E-12 0.0
Dibenzo(a,h)anthracene 2.05 8.45E-11 3.9 3.3E-10 0.0

[ndeno(1,2,3-c,d)p),rene 5.13 2.12E-10 0.39 8.3E- 11 0.0

IITOTAL 1.0E-06

ND = Not Determined

,_llr
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TABLE C.7.1-17
ALAMEDA POINT OU3 HIIRA

SITE 1
LEAD ASSESSMENT RESULTS

|

LEAD R!SK ASSESSMENTSPREADSHEET
CALIFORNIADEPARTMENT OF TOXIC ,SUBSTANCESCONTROL

............ INPUT........................................ OUTPUT............................................................
MEDIUM LEVEL ...... percentiles ......

LEAD IN AIR (uglm^3) 0.01 50th 90th 95th 98th 99th
LEADIN SOIL (ug/g) t44.8 BLOOD Pb, ADULT (ugldl) 1.8 2,9 3,3 3.8 4.2
LEADIN WATER (ugll) 15 BLOODPb, CHILD (ugldl) r 3.7 5.7 6.5 7.5 8.3

PLANTUPTAKE? 1=YES 0 0 BLOODPb, PICA CHILD (ug/dl) 11.1 17.4 lg,7 22,8 25.1
AIRBORNE DUST (uglm^3 50

..................... u.._ ......... . ....... _....... ............... =... ................ _.o= ......... = ...... .. on.o._ _..... . N..._ oo_.. o..°.

EQUATIONS, ADULTS
BloodPb Route-specific concentration percent

Pathway ug/dl constant in medium contactrate of total
....... .o..o ......................................... . ............. _ ......

80#L CONTACT 0.03 = 1E-04 (ug/dl)/(uglday)* 145 ug/g* 1.85 g soil/day(5 g/m^2 * 0.37 m^2) 2%
SOIL INGESTIO 0.06 = 0.018 (ugldl)l(ug/day)* 145 uglg* 0,03 g soil/day 3%
INHALATION: 0.03 = 1.64 (ugldl)l(ug/m^3)* 0.02 ug/m^3 2%

WATER INGES 0.84 = 0,04 (ug/dl)/(uglday)* 15 ug/I* 1.4 I waterlday 46%
FOOD INGESTI 0.88 = 0.04 (ugldl)l(ug/day)* 10.0 ug Pblkgdiet* 2.2 kg diet/day 48%

EQUATIONS, CHILDREN (TYPICAL)
BloodPb Route-specific concentration percent

Pathway ugldl constant inmedium contactrate of total

SOIL CONTACT 0.02 = 1E-04 (ugfdl)/(uglday)" 145 ug/g* 1.4g soil/day (5 g/m^2 * 0.28 m^2) 1%
SOIL INGESTIO 0.56 = 0.07 (ugldl)l(uglday)* 145 ug/g * 0.06 g soil/day 15%

INHALATION: 0.03 = 1.92 (ugldl)l(uglm^3)* 0.02 ug/m^3 1%
WATER INGES 0.96 = 0.16 (ugldl)l(uglday)* 15 ug/I* 0.4 I water/day 26%
FOOD INGESTI 2.O8 = 0.16 (ugldl)l(uglday)* 10.0 ug Pb/kgdiet* 1.3 kg dteUday 57%

EQUATIONS, CHILDREN (PICA)
BloodPb Route-specific concentration percent

Pathway ugldl constant In medium contactrate of total

SOIL CONTACT 0.02 = 1E-04 (ugldl)l(ug/day)* 145 uglg * 1,4 g soil/day(5 g/m^2 * 0.25 m^2) 0%
SOIL INGESTIO 8.01 = 0.07 (ug/dl)/(ug/day)* 145 ug/g* 0.79 g solt/day 72%

INHALATION: 0.03 = 1.92 (ug/dl)l(ug/m^3)* 0.02 ug/m^3 0%
WATER INGES 0.96 = 0.16 (ugldl)/(ug/day)* 15 ug/I" 0.4 I water/day 9%
FOOD INGESTI 2.06 = 0.16 (ug/dl)l(ug/day)* 10.0 ugPb/kgdiet * 1.3 kgdiet/day 19%

................................................................................................................................................ o .....

EQUATIONS, DIETARY LEAD
TOTAL DIETARY LEAD .945 * 10+ 0.055 * Pb inproduce(ug/kg)= 10.0 ug/kg
LEADINPROD =lOuglkgorO.OOO45*sotllead d = 10.0 ug/kg
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TABLE C.7.1-18
ALAMEDA POINT OU3 HHRA

SITE 1
OCCUPATIONAL RME EXPOS_ TO SURFACE SOIL

RADIONUCLIDE RISK ASSESSMENT

RISK

Time Isotope Soil Inhalation Radon External Total Percent
(years) Ingestion Exposure Risk Of Total

0 Ra-226 1.0E-8 2.6E-9 6.0E-7 2.8E-5 2.9E-5 79.5
Ra-228 4.6E-9 3.3E-10 0 7.4E-6 7.5E-6 20.5

Total 1.5E-8 2.9E-9 6.0E-7 3.6E-5 3.6E-5 100.0
1 Ra-226 1.2E-8 2.7E-9 6.0E-7 2.8E-5 2.9E-5 72.9

Ra-228 4.8E-9 1.1E-8 5.1E-8 1.1E-5 1.1E-5 27.1
Total 1.6E-8 1.4E-8 6.5E-7 3.9E-5 3.9E-5 100.0

3 Ra-226 1.5E-8 2.9E-9 5.9E-7 2.8E-5 2.8E-5 68.8
Ra-228 4.5E-9 2.0E-8 9.6E-8 1.3E-5 1.3E-5 31.2

Total 1.9E-8 2.3E-8 6.8E-7 4.0E-5 4.1E-5 100.0
10 Ra-226 2.3E-8 3.3E-9 5.5E-7 2.6E-5 2.7E-5 77.6

Ra-228 2.3E-9 1.5E-8 7.0E-8 7.6E-6 7.7E-6 22.4
Total 2.5E-8 1.8E-8 6.2E-7 3.4E-5 3.4E-5 100.0

30 Ra-226 3.5E-8 3.8E-9 4.5E-7 2.2E-5 2.3E-5 97.3
Ra-228 1.8E-10 1.3E-9 6.0E-9 6.3E-7 6.4E-7 2.7

Total 3.5E-8 5.1E-9 4.6E-7 2.3E-5 2.3E-5 100.0
100 Ra-226 3.0E-8 2.8E-9 2.3E-7 1.2E-5 1.3E-5 100.0

Ra-228 2.3E-14 1.6E-13 7.7E-13 8.0E-11 8.1E-11 0
Total 3.0E-8 2.8E-9 2.3E-7 1.2E-5 1.3E-5 100.0

300 Ra-226 6.1E-9 5.6E-10 2.8E-8 2.3E-6 2.3E-6 100.0
Ra-228 1.7E-25 1.2E°24 5.7E-24 5.6E-22 5.7E-22 0

Total 6.1E-9 5.6E-10 2.8E-8 2.3E-6 2.3E-6 100.0
1000 Ra-226 0 0 4.6E-8 0 4.6E-8 100.0

Ra-228 0 0 0 0 0 0
Total 0 0 4.6E-8 0 4.6E-8 100.0
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TABLE C.7.1-19
ALAMEDA POINT O!33 HHRA

SITE 1
OCCUPATIONAL RME EXPOSURE TO SURFACE SOIL

RADIONUCLIDE DOSE ASSESSMENT

Dose (mrem/yr)
Time Isotope Soil Inhalation Radon External Total Percent

(years) Ingestion Exposure Risk Of Total
0 Ra-226 0.0037 0.00028 0.83 3.024 3.86 81.6

Ra-228 0.0022 0.000087 0 0.87 0.87 18.4
Total 0.0059 0.00037 0.83 3.89 4.73 100.0

1 Ra-226 0.0044 0.0003 0.83 2.99 3.83 76.2
Ra-228 0.0023 0.0018 0.025 1.16 1.19 23.8

Total 0.0067 0.0021 0.85 4.16 5.02 100.0
3 Ra-226 0.0056 0.00034 0.81 2.95 3.77 73.0

Ra-228 0.0022 0.0032 0.047 1.34 1.39 27.0
Total 0.0078 0.0036 0.86 4.29 5.16 100.0

10 Ra-226 0.0091 0.00044 0.76 2.8 3.6 81.1
Ra-228 0.0011 0.0023 0.035 0.79 0.83 18.9

Total 0.010 0.0028 0.79 3.57 4.4 100.0
30 Ra-226 0.014 0.00058 0.63 2.36 3.0 97.8

Ra-228 0.00009 0.00019 0.003 0.065 0.068 2.2
!_' Total 0.014 0.00078 0.63 2.4 3.1 100.0

100 Ra-226 0.012 0.0005 0.32 1.32 1.65 100.0
Ra-228 1.2E-8 2.5E-8 3.8E-7 8.2E-6 8.7E-6 0

Total 0.012 0.0005 0.32 1.32 1.65 100.0
300 Ra-226 0.0024 9.3E-5 0.039 0.25 0.29 100.0

Ra-228 8.8E-20 1.9E-19 2.8E-18 5.8E-17 6.1E-17 0
Total 0.0024 9.3E-5 0.039 0.25 0.29 100.0

1000 Ra-226 0 0 0.064 0 0.064 100.0
Ra-228 0 0 0 0 0 0

Total 0 0 0.064 0 0.064 100.0

V
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TABLEC.7.1-20
ALAMEDAPOINTOU3HHRA

SITE1
RECREATIONALRME EXPOSURETO SURFACESOIL

RADIONUCLIDERISKASSESSMENT

RISK

Time Isotope Soil Inhalation Radon External Total Percent
(years) Ingestion Exposure Risk Of Total

0 Ra-226 1.2E-9 1.2E-9 1.9E-8 1.6E-5 1.6E-5 79.2
Ra-228 5.6E-I0 1.5E-10 0 4.3E-6 4.3E-6 20.8

Total 1.8E-9 1.4E-9 1.9E-8 2.0E-5 2.0E-5 100.0
1 Ra-226 1.4E-9 1.2E-9 1.9E-8 1.6E-5 1.6E-5 72.5

Ra-228 5.8E-10 5.0E-9 1.6E-8 6.1E-6 6.1E-6 27.5
Total 2.0E-9 6.2E-9 3.5E-8 2.2E-5 2.2E-5 100.0

3 Ra-226 1.8E-9 1.3E-9 1.8E-8 1.6E-5 1.6E-5 68.4
Ra-228 5.4E-10 9.2E-9 3.0E-8 7.2E-6 7.3E-6 31.6

Total 2.3E-9 1.1E-8 4.9E-8 2.3E-5 2.3E-5 100.0
10 iRa-226 2.8E-9 1.5E-9 1.7E-8 1.5E-5 1.5E-5 77.3

Ra-228 2.7E-10 6.7E-9 2.2E-8 4.4E-6 4.4E-6 22.7
Total 3.1E-9 8.2E-9 3.9E-8 1.9E-5 1.9E-5 100.0

30 Ra-226 4.3E-9 1.7E-9 1.4E-8 1.3E-5 1.3E-5 97.2

Ra-228 2.2E-11 5.7E-10 1.9E-9 3.6E-7 3.6E-7 2.8
Total 4.3E-9 2.3E-9 1.6E-8 1.3E-5 1.3E-5 100.0

100 Ra-226 3.6E-9 1.3E-9 7.2E-9 7.1E-6 7.1E-6 100.0
Ra-228 2.8E-15 7.3E-14 2.4E-13 4.6E-11 4.6E-11 0

Total 3.6E-9 1.3E-9 7.2E-9 7.1E-6 7.1E-6 100.0
300 Ra-226 7.3E-10 2.5E-10 8.9E-10 1.3E-6 1.3E-6 100.0

Ra-228 2.1E-26 5.4E-25 1.8E-24 3.2E-22 3.2E-22 0
Total 7.3E-10 2.5E-10 8.9E-10 1.3E-6 1.3E-6 100.0

1000 Ra-226 0 0 0 0 0 0
Ra-228 0 0 0 0 0 0

Total 0 0 0 0 0 0
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TABLE C.7.1-21
ALAMEDA POINT OU3 HHRA

_w SITE 1
RECREATIONAL RME EXPOSURE TO SURFACE SOIL

RADIONUCLIDE DOSE ASSESSMENT

Dose (mrem/yr)
Time Isotope Soil Inhalation Radon External Total Percent

(years) Ingestion Exposure Risk Of Total
0 Ra-226 0.0004 0.00011 0.003 1.44 1.44 77.7

Ra-228 0.0002 0.00003 0 0.41 0.41 22.3
Total 0.0006 0.00014 0.003 1.85 1.86 100.0

1 Ra-226 0.00044 0.0001 0.003 1.43 1.43 71.9
Ra-228 0.00023 0.0007 0.004 0.55 0.56 28.1

Total 0.0007 0.0008 0.007 1.98 1.99 100.0
3 Ra-226 0.0006 0.00013 0.003 1.41 1.41 68.5

Ra-228 0.0002 0.0012 0.008 0.64 0.65 31.5
Total 0.0008 0.0014 0.011 2.(14 2.06 100.0

10 Ra-226 0.0009 0.0002 0.003 1.33 1.33 77.7

Ra-228 0.0001 0.0009 0.006 0.37 0.38 22.3
Total 0.001 0.0011 0.009 1.'7 1.71 100.0

30 Ra-226 0.0014 0.0002 0.0024 1.13 1.13 97.3
Ra-228 9.4E-6 0.00008 0.0005 0.03 0.03 2.7

_w' Total 0.0014 0.0003 0.0029 1.1.6 1.16 100.0
100 Ra-226 0.0012 0.00017 0.0012 0.63 0.63 100.0

Ra-228 1.2E-9 9.7E-9 6.3E-8 3.9E-6 4.0E-6 0
Total 0.0012 0.00017 0.0012 0.63 0.63 100.0

300 Ra-226 0.00024 3.5E-5 0.00015 0.12 0.12 100.0
:Ra-228 8.9E-21 7.2E.20 4.7E-19 2.7E-17 2.8E-17 0

Total 0.00024 3.5E- 5 0.00015 0.1.2 0.12 100.0
1000 Ra°226 0 0 0 0 0 0

Ra-228 0 0 0 0 0 0
Total 0 0 0 0 0 0

V
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TABLE C.7.1-22
ALAMEDA POINT OU3 HHRA

SITE1
NONRADIONUCLIDE RISK AND HAZARD INDEX SUMMARY

OCCUPATIONAL AND RECREATIONAL EXPOSURE SCENARIOS

SCENARIO: OCCUPATIONAL, NONRADIONUCLIDE RISK ESTIMATES

Pathway RME AVERAGE Chemical-specific percentages _
EPA DTSC EPA DTSC Benzo(a)pyrene - 56.9 %

Soil Insestion 1.5E-5 2.9E-5 2.5E-6 5.2E-6 Dibenzo(a,h)anthracene-16.2%
Dermal Contact with soil 8.9E-6 2.2E-4 1.0E-6 5.3E-6 Benzo(a)anthracene - 4.5%

Inhalation of particulates 2.4E-6 2.8E-5 4.2E-7 5.0E-6 Benzo(b)fluoranthene - 4.4 %
Volatile inhalation (ambient air) from soil NA NA NA NA Aroclor-1260 - 2.1%

SOIL SUBTOTAL 2.6E-5 2.8E-4 3.9E-6 1.6E-5 Aroclor-1254 - 1.6%
Chromium - 8.9 %

Volatile inhalation (ambient air), spray 1.3E-7 1.2E-7 9.2E-8 8.9E-8 Vinyl chloride - 97.5 %;
irrigation 2 Benzene - 2.3 %;

Trichloroethene - 0.2 %

Volatile inhalation (ambient air), vapor phase < 1E-6 NE < 1E-6 NE NE

migration from FWBZ
GROUNDWATER SUBTOTAL 1.3E-7 1.2E-7 9.2E-8 8.9-8

TOTAL 3 2.6E-5 2.8E-4 4.0E-6 1.6E-5

SCENARIO: OCCUPATIONAL, HAZARD INDEX

Pathway RME AVERAGE Chemical-specificpercentages 1
EPA DTSC EPA DTSC Aroclor-1254 - 35.6%

Soil Ingestion 0.045 0.045 0.04 0.04 Manganese- 33.6%
Dermal Contact with soil 0.013 0.17 0.0077 0.02 Chromium - 6.0%

Inhalation of particulates 0.029 0.029 0.025 0.025 Aluminum - 5.2 %
Volatile inhalation(ambient air) from soil 5.5E-5 5.5E-5 4.9E-5 4.9E-5 Antimony - 4.7%

SOIL SUBTOTAL 0.087 0.24 0.073 0.085 Cadmium - 4.8%

Volatile inhalation(ambient air), spray 0.00012 0.00012 8.6E-5 8.6E-5 NE
irrigation2 _.

Volatile inhalation (ambient air), vapor phase < 1 NE < 1 NE NEmigration from FWBZ

I GROUNDWATER SUBTOTAL 0.00012 0.00012 8.6E-5 8.6E-5TOTAL 3 0.087 0.240 0.073 0.085

SCENARIO: RECREATIONAL, NONRADIONUCLIDE RISK ESTIMATES

Pathwa)_ RME AVERAGE Chemical-specificpercentages1
EPA DTSC EPA DTSC Benzo(a)pyrene - 59.5 %

Soil Ingestion 2.4E-5 4.8E-05 1.5E-6 3.1E-06 Dibenzo(a,h)anthracene-16.9%
Dermal Contact with soil 1.9E-5 4.3E-4 8.9E-7 4.5E-6 Benzo(a)anthracene - 4.7%

Inhalation of particulates 1.3E-6 1.5E-5 8.6E-8 1.0E-6 Benzo(b)fluoranthene - 4.6%
Volatile inhalation (ambient air) NA NA NA NA Indeno(1,2,3-c,d)pyrene-4.2%

SOIL SUBTOTAL 4.4E-05 4.9E-4 2.5E-6 8.6E-6 Aroclor-1260 - 1.7%
Aroclor-1254 - 2.3 %
Chromium - 5.0 %

Volatile inhalation (ambient air), vapor phase < 1E-06 NE < 1E-06 NE NE
migration from FWBZ

GROUNDWATER SUBTOTAL < 1E-06 NE < IE-06 NE
TOTAL3 4.4E-5 4.9E-4 2.5E-6 8.6E-6
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,_, TABLE C.7.1-22 (Continued)
ALAMEDAPOINT OU3 HHRA

SITE 1
NONRADIONUCLIDE RISK AND HAZARD INDEX SUMMARY

OCCUPATIONAL AND RECREATIONAL EXPOSURE SCENARIOS

SCENARIO:RECREATIONAL,HAZARD INDEX

Pathway RME AVERAGE Chemical-specificpercentages_
EPA DTSC EPA DTSC Aroclor-1254- 53.9%

SoilIngestion 0.061 0.061 0.013 0.013 Mansanese- 26.2%
DermalContactwith soil 0.022 0.35 0.0036 0.0095 Chromium- 3.8%
Inhalationof particulates 0.012 0.012 0.0026 0.0026 Aluminum- 3.3%
Volatileinhalation(ambientair) 2.5E-5 2.5E-5 5.5E-6 5.5E-6 Antimony - 3.0%

SOILSUBTOTAL 0.095 0.42 0.019 0.025
Volatileinhalation(ambientair), vaporphase < 1 NE < 1 NE NE
migrationfromFWBZ

GROUNDWATERSUBTOTAL < 1 NE < 1 NE
TOTAL3 0.095 0.42 0.019 0.025

Notes:

NA Not Applicable - the volatile chemicals selected as COCs are not carcinogenic.
NE Not evaluated; EPA Region 9 ambient air PRGs were used in the calculations.

Percentages based on contributionto total EPA RME risk or hazardindex. These chemicals
_" represent the majority of risk or hazard index; percentages may not total 100%.

2 The workers assumed to be exposed under this pathway are golfcourse groundskeepers; these
receptors are unlikely to represent the same receptors assumed to be exposed under the other
occupational exposure scenario. Therefore, the groundwater subtotal and total risks are
overestimated by including the risk results for the spray irrigation pathway.

3 The total results are calculated as the sum of the groundwater and soil subtotal results.

v
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TABLE C.7.1-23
ALAMEDA POINT OU3 HHRA

SITE 1
RADIONUCLIDE RISK AND DOSE SUMMARY

OCCUPATIONAL AND RECREATIONAL SCENARIOS •

SCENARIO: OCCUPATIONAL, RME RADIONUCLIDE RISK/DOSE ESTIMATES

Pathway Time = 0 years Time = 30 years Isotope-Specific
Percentages

Risk Dose Risk Dose

(torero/year) (torero/year)
Soil Ingestion 1.5E-8 0.00059 3.5E-8 0.014 Radium-226 - 79.5%
Inhalation 2 6.0E-7 0.83 4.6E-7 0.63 Radium-228 - 20.5%

External Exposure 3.6E-5 3.89 2.3E-5 2.4
TOTAL 3.6E-5 4.73 2.3E-5 3.1

SCENARIO: RECREATIONAL, RME RADIONUCLIDE RISK/DOSE ESTIMATES

Pathway Time = 0 years Time = 30 years Isotope-Specific

Percentages 1
Risk Dose Risk Dose

(mrera/year) (torero/year)
Soil Ingestion 1.8E-9 0.0006 4.3E-9 0.0014 Radium-226 - 79.5 %
Inhalation2 2.0E-8 0.003 1.8E-8 0.0032 Radium-228 - 20.5%
External Exposure 2.0E-5 1.85 1.3E-5 1.16
TOTAL 2.0E-5 I. 86 1.3E-5 1.16

Notes:

Based on risks at time = 0 years.

2 Inhalation includes radon exposure.
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C.8 UNCERTAINTY

Thereare varyingdegrees of uncertaintyat each stage of the HI-IRAarisingfrom assumptions made in

the risk assessmentand limitationsof the dataused to calculate risk estimates. Uncertainty and

variabilityare inherent in theexposureassessment, toxicity values, and risk characterization. EPA

guidance(1989) states (emphasisnot added):

There are several categories of uncertainties associated with site risk assessments. One is the
initial selection of substances used to characterize exposures and risk on the basis of the
sampling data and available toxicity information. Other sources of uncertainty are inherent in
the toxicity_values for each substance used to characterize risk. Additional uncertainties are
inherent in the exoosure assessment for individual substances and individual exposures. These
uncertainties are usually driven by uncertainty in the chemical monitoring data and the models
used to estimate exposure concentrations in the absence of monitoring data, but can also be
driven by population intake parameters. Finally, additional uncertainties are incorporated in the
risk assessment when exposure to several substances across multiple pathways are summed.

EPA defines uncertainty as a "lack of knowledge about specific factors, parameters or models"

including "parameter uncertainty (measuremem errors, sampling errors, and systematic errors), model

uncertainty (uncertainty due to necessary simplification of real-world processes, mis-specification of the

_v model structure, model misuse, use of inappropriatesurrogate variables), and scenario uncertainty

(descriptive errors, aggregation errors, errors in professional judgment, incomplete analysis)" (EPA

1997c). Variability is defined as "observed differences attributable to true heterogeneity or diversity in

a population or exposure parameter" (EPA 1997c). Variability is the result of natural random process,

such as variations in body weight, breathing rate or drinking water rates. Variability cannot be reduced

by further study, but may be better characterized through further measurements.

For OU-3, the selection of substances for inclusion in the risk assessment was quite conservative. The

only chemicals not quantitatively evaluated in the risk assessment were those that are essential nutrients;

were detected at concentrations below background levels (inorganic chemicals only); or were

infrequently detected and below one-tenth of the EPA Region 9 PRGs for residential exposure (EPA

1998a). It is unlikely that chemicals eliminated from the risk assessment were either site-related or

would have posed a health risk of significance. The uncertainty related with this component of the risk

assessment is likely to result in an overestimate of risk by inclusion of chemicals that are not site-

related. Also, no decrease in chemical concentrations over time was assumed to occur. This also

results in a more conservative risk estimate.
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Tentatively identified compounds (TICs) are another source of uncertainty in risk assessments. TICs

are reported from VOC and SVOC analyses performed on environmental samples using gas ,_

chromatography and mass spectrometry (GC/MS). TICs are non-target compounds that the data

quantitation software identifies through the comparison of the compound's mass spectra to that of

known mass spectra stored in a standardized National Institute of Standards and Technology (NIST)

mass spectral data base or "library." This "library search" identifies a non-target compound by either

(1) a specific compound name such as "cyclohexane," (2) by chemical class such as "alkyl aromatic

hydrocarbon," or (3) as an "unknown." According to EPA guidance (1989a), "the assigned identity is

in most cases highly uncertain."

TICs identified in the Alameda Point samples were frequently identified as belonging to classes of

compounds associated with petroleum hydrocarbons or as unknowns. It is not possible to quantify a

risk to a chemical that is only broadly identified by chemical class or as an unknown. Therefore, TICs

were not included in the COC selection process. Given the large number of target analytes identified in

the RI samples collected at Alameda Point, however, the effect of TICs on the outcome of the risk

assessment would likely have been insignificant.

Uncertainties associated with the toxicity values in the HHRA include:

• Unknown differences between humans and laboratory animals in absorption, distribution,
metabolism, and excretion, which can greatly affect toxicity values.

• Validity and quality of scientific studies that form the basis of EPA-derived and DTSC-
derived toxicity values

• Statistical models used to extrapolate from high to low doses in animals in development of
toxicity values

• Basic underlying assumptions in the dose-response model for carcinogens that there is no
threshold involved in the pathogenesis of cancer.

• Routine use of the 95 UCL of the CSF

In general, toxicity values are developed to be protective of sensitive receptors, and are likely to be

overestimates of the chemical's toxicity. Toxicity values have not been developed for all chemicals,

however; in these cases, risk or hazard indices may be underestimated. Toxicity values may not be

available for a variety of reasons, including that a chemical may not have been studied; studies

conducted were inconclusive; or the chemical has been studied only as part of a mixture and no

chemical-specific information was generated. In each case, the lack of a toxicity value is likely to cause

an underestimate of risk. The magnitude of the underestimation is unknown, because a lack of a
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toxicityvalue indicatesthe lack of any reliable toxicity information. Also, in this assessment, toxicity

_,€ values were used to assess risks from dermal exposure without adjustment for gastrointestinal

absorption efficiency. This may result in an underestimate of risk, the magnitude of which is inversely

proportional to the gastrointestinal absorption of the chemical.

The exposure assessment relies on current and predicted future use of the land and the parameters that

are availableto estimate the magnitude and duration of exposures associated with those land uses. In

many cases, the land uses are known; however, the range of exposure parameters available may lead to

a wide range of risk estimates. In this risk assessment, reuse plans developed by the Alameda Reuse

Authority were used to select furore potential receptors. This limited the future reuse to recreational

and occupational for Site I. Development of a landfill area (Site 1) is prohibited because it would

breach the integrity of the current soil cover and any future landfill cap (EPA 1993b). The future

exposure scenarios evaluated in this assessment are conservativeand provide upper-bound estimates of

risk.

Variability and uncertainty are also related to exposureparameters used in the risk assessment.

Variability in exposure duration and frequency, as well as breathing rates, soil ingestion rates, and

amount of dermal contact with soil can be substantial. In this risk assessment, the RME and AVG

exposures were characterized for each receptor. The use of default RME exposure parameters,

however, leads to a compounding of conservative assumptionsthat likely overestimates risk. The

default RME parameters are selected to be representativeof the 95th percentile of exposure or higher,

for each exposure pathway. For the occupational RME exposure, for example, a person is assumed to

be exposed to the site 8 hours per day, 250 days per year for 25 years. The AVG exposure parameters

represent the average or median exposures for each scenario. These values, particularly for exposure

frequency and duration, may be more representative of expected exposures. It is important to note that

there are many different combinations of exposure parameters that will result in risk estimates between

the RME and AVG risks presented here. However, for Site I, placement of a cap on the landfill area

will cause all of the exposure pathways to be incomplete.

To calculatetotalrisks andhazard indices, thechemical-specificrisks for eachexposurepathwayare

summed. Accordingto EPAguidance (EPA 1989),"uncertaintiesassociatedwith summingrisksor

hazardindicesfor severalsubstancesare of particularconcernin the risk characterizationstep. The

_*' assumptionof dose additivityignores possible synergismsor antagonismsamongchemicals,and
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assumes similarity in mechanisms of action andmetabolism. Unfortunately, data to assess interactions

quantitatively are lacking." EPA guidance recommends summing the risks and hazard indices in order

to avoid underestimating cancer risk or potential noncarcinogenic health effects at a site, despite the

concerns stated above. Summing the risks and hazard indices may overestimate results, because

mechanisms of action and metabolism are assumedto be similar and becausepotential antagonistic

effects are ignored. It is also possible that total risks and hazard indices may be underestimated because

potential synergistic effects are ignored.

Overall, RME risks and hazard indices presented in this HHRA for each site are conservative estimates

and are more likely to have overestimated risks than to have underestimated them. The estimates

presented here are single-value results intendedto provide a range of values. However, rarely do

single point estimates accurately represent actual exposures, and much information on variability is lost

by using point-estimates of exposure rather than distributions. As stated in DTSC guidance,

"Uncertainty and variability in the movement of the chemical across the environment as well as the

nature of the potential human exposures mean that the risk is more accurately characterized by a range

or distribution" (DTSC 1995). When making decisions based on risk estimates, the range of risks

should be considered (EPA 1992b, EPA 199Yo).
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ATTACHMENTI

This attachment contains the site-specific results of the background comparisons conducted using

statistical tests of means. A combination of parametric and nonparametric tests were used as

appropriate. The tests are outlined in FigureC.4-2. The :resultsof these statistical tests were used

to determine whether an inorganic chemicalwas present at a site at concentrations in excess of

background concentrations.

The results of the statistical tests of means for soil are presentedfor Site 1. For some chemicals,

more than one test may have been conducted per the process outlined in Figure C.4-2.

Occasionally, the chemical names have beenabbreviated on these results, reflecting bow they are

present in the database. Chemical names followed by the letter "y" indicate that the data are from

the "yellow" background data set (for Site 1). Site data are followed by the site number, or

appear just as the chemical name.



STATISTIX FOR WINDOWS 08/20/98, 14:48

RANK SUM TWO-SAMPLE (MANN-WHITNEY)TEST FOR ALDI VS ALY

SAMPLE
'IABLE RANK SUM SIZE U STAT MEAN RANK

ALDI 3660.5 57 2007.5 64.2
ALY 2117 .5 50 842.50 42.4
TOTAL 5778 .0 107

NORMAL APPROXIMATION WITH CONTINUITY CORRECTION 3.634
TW0-TAILED P-VALUE FOR NORMAL APPROXIMATION 0.0003

TOTAL NUMBER OF VALUES THAT WERE TIED 20
MAXIMUM DIFFERENCE ALLOWED BETWEEN TIES 0.00001

CASES INCLUDED 107 MISSING CASES 9



STATISTIX FOR WINDOWS 08/20/98, 14:48

RANK SUM TWO-SAMPLE (MANN-WHITNEY) TEST FOR CRY VS CRDI

SAMPLE
VARIABLE RANK SUM SIZE U STAT MEAN RANK

CRY 1911.5 50 636.50 38.2
CRDI 3866.5 57 2213.5 67.8
TOTAL 5778.0 107

NORMAL APPROXIMATION WITH CONTINUITY CORRECTION 4.920
TWO-TAILED P-VALUE FOR NORMAL APPROXIMATION 0.0000

TOTAL NUMBER OF VALUES THAT WERE TIED 50
MAXIMUM DIFFERENCE ALLOWED BETWEEN TIES 0.00001

CASES INCLUDED 107 MISSING CASES 9



STATISTIX FOR WINDOWS 08/20/98, 14:49

RANK SUM TWO-SAMPLE (MANN-WHITNEY) TEST FOR CUI VS CU2Y

SAMPLE
IABLE RANK SUM SIZE U STAT MEAN RANK

CUI 4051.0 57 2398.0 71.1
CU2Y 1727 .0 50 452 .00 34.5
TOTAL 5778 .0 107

NORMAL APPROXIMATION WITH CONTINUITY CORRECTION 6.072
TWO-TAILED P-VALUE FOR NORMAL APPROXIMATION 0.0000

TOTAL NUMBER OF VALUES THAT WERE TIED 33
MAXIMUM DIFFERENCE ALLOWED BETWEEN TIES 0.00001

CASES INCLUDED 107 MISSING CASES 9



STATISTIX FOR WINDOWS 08/20/98, 14:49

RANK SUM TWO-SAMPLE (MANN-WHI_qEY) TEST FOR PBY VS PBDI

SAMPLE
VARIABLE RANK SUM SIZE U STAT MEAN RANK

PBY 1811.5 50 536.50 36.2
PBDI 3966.5 57 2313.5 69.6
TOTAL 5778.0 107

NORMAL APPROXIMATION WITH CONTINUITY CORRECTION 5.545
TWO-TAILED P-VALUE FOR NORMAL APPROXIMATION 0.0000

TOTAL N-UMBEROF VALUES THAT WERE TIED 35
MAXIMUM DIFFERENCE ALLOWED BETWEEN TIES 0.00001

CASES INCLUDED 107 MISSING CASES 9



STATISTIX FOR WINDOWS 08/20/98, 14:49

RANK SUM TWO-SAMPLE (MANN-WHITNEY) TEST FOR MNDI VS MNY

SAMPLE
'IABLE RANK SUM SIZE U STAT MEAN RANK

MNDI 4082.0 58 2371.0 70.4
MNY 1804.0 50 529.00 36 .I

TOTAL 5886.0 108

NORMAL APPROXIMATION WITH CONTINUITY CORRECTION 5.672
TWO-TAILED P-VALUE FOR NORMAL APPROXIMATION 0.0000

TOTAL NUMBER OF VALUES THAT WERE TIED 54
MAXIMUM DIFFERENCE ALLOWED BETWEEN TIES 0.00001

CASES INCLUDED 108 MISSING CASES 8



STATISTIX FOR WINDOWS 08/20/98, 14:50

RANK SUM TW0-SAMPLE (MANN-WHITNEY) TEST FOR NIDI VS NIY

SAMPLE
VARIABLE RAIN-KSUM SIZE U STAT MEAN RANK

NIDI 3910.0 57 2257.0 68.6 V
NIY 1868.0 50 593.00 37.4
TOTAL 5778.0 107

NORMAL APPROXIMATION WITH CONTINUITY CORRECTION 5.192
TW0-TAILED P-VALUE FOR NORMAL APPROXIMATION 0.0000

TOTAL NUMBER OF VALUES THAT WERE TIED 50
MAXIMUM DIFFERENCE ALLOWED BETWEEN TIES 0.00001

CASES INCLUDED 107 MISSING CASES 9



STATISTIX FOR WINDOWS 08/20/98, 14:50

RANK SUM TWO-SAMPLE (MANN-WHITNEY) TEST FOR VADI VS VAY

SAMPLE
_"_IABLE RANK SUM SIZE U STAT MEAN RANK

_i 3407 .0 57 1754.0 59.8
VAY 2371.0 50 1096.0 47.4
TOTAL 5778 .0 107

NORMAL APPROXIMATION WITH CONTINUITY CORRECTION 2.051
TWO-TAILED P-VALUE FOR NORMAL APPROXIMATION 0.0403

TOTAL NUMBER OF VALUES THAT WERE TIED 58
MAXIMUM DIFFERENCE ALLOWED BETWEEN TIES 0.00001

CASES INCLUDED 107 MISSING CASES 9



STATISTIX FOR WINDOWS 08/20/98, 14:50

RANK SUM TW0-SAMPLE (MANN-WHITNEY) TEST FOR ZNDI VS ZNY

SAMPLE
VARIABLE RANK SUM SIZE U STAT MEAN RANK

ZNDI 4150.5 57 2497.5 72.8
ZNY 1627.5 50 352.50 32 .6
TOTAL 5778 .0 107

NORMAL APPROXIMATION WITH CONTINUITY CORRECTION 6.693
TW0-TAILED P-VALUE FOR NORMAL APPROXIMATION 0.0000

TOTAL NUMBER OF VALUES THAT WERE TIED 32
MAXIMUM DIFFERENCE ALLOWED BETWEEN TIES 0.00001

CASES INCLUDED 107 MISSING CASES 9



STATISTIX FOR WINDOWS 08/20/98, 14:51

TW0-SAMPLE T TESTS FOR TIDI VS TIY

SAMPLE
"IABLE MEAN SIZE S .D. S.E.

TIDI 449.47 17 134.62 32.649
TIy 455.85 41 77.149 12.049
DIFFERENCE -6.3831

NULL HYPOTHESIS: DIFFERENCE = 0
ALTERNATIVE HYP: DIFFERENCE <> 0

ASSUMPTION T DF P 95% CI FOR DIFFERENCE

EQUAL VARIANCES -0.23 56 0.8206 (-62.496, 49.730)
UNEQUAL VARIANCES -0.18 20.5 0.8563 (-78.863, 66.097)

F _ DF DEN DF P
TESTS FOR EQUALITY

OF VARIANCES 3.04 16 40 0.0022

CASES INCLUDED 58 MISSING CASES 58



Site I QuantileTests
at m=50, n=57:R= 8, K=7

-_ r

Arsenicis not Barium is Berylliumis
abovebackground above background above background
Background Site 1 Background Site 1 Background site1
Arsenic Arsenic Barium Barium Beryllium Beryllium

1.11 1.4 0.56 10.5 0.28 0.045
1.62 1.55 0.81 14.4 0.30 0.055
1.74 1.7 0.87 18.9 0.44 0.055
1.90 1.77 0.95 23 0.48 0.065
2.19 1.8 1.10 24.5 0.55 0.068
3.31 1.8 1.66 37.6 0.52 0.105
4.83 1.88 2.42 39.8 1.21 0.105

5 2.07 19.80 40 0.71 0.105
5 2.09 20.00 40 0.72 0.11
5 2.1 21.00 43 10.50 0.11
5 2.1 22.00 43.1 0.92 0.11
5 2.1 22.00 43.5 0.97 0.11
5 2.52 22.00 45 1.14 0.14
5 2.61 22.00 46 1.19 0.14
5 2.82 23.00 46.2 11.50 0.145
5 2.91 25.00 48 1.28 0.145
5 3 25.00 502. 12.50 0.171
5 3.4 26.00 51.6 13.00 0.186
5 3.4 27.00 52 13.50 0.31

5 3.5 27.00 55.8 13.50 0.34
5 3.8 27.00 56.7 13.50 0.345
5 4.13 27.00 57.3 13.50 0.44
5 4.3 27.00 58 13.50 0.45

5.45 4.4 29.00 58.4 14.50 0.5
5.5 4.6 30.00 58.7 15.00 0.5
5.5 4.8 30.00 60 15.00 0.5
5.5 4.9 30.00 61 15.00 0.5
5.5 5 30.10 61 15.05 0.5
5.5 5 30.50 62.3 152.5 0.5
5.5 5 31.60 67.6 15.80 0.5
5.5 5 32.00 68.8 16.00 0.5
5.5 5 32.00 80.8 16.00 0.5
5.5 5 35.00 82 17.50 0.5
5.5 5 35.00 86.8 17.50 0.5
5.5 5 37.00 89.4 18.50 0.5

6 5 39.00 90.9 19.50 0.5
6 5 41.00 92.9 20.50 0.5

7.75 5 42.00 93 21.00 0.5
11 5.3 42.80 106 21.40 0.5
11 5.5 43.00 106 21.50 0.542
11 5.6 45.00 110 22.50 0.55
11 5.8 49.00 112 24.50 0.55
11 6.1 52.00 120 26.00 0.55
11 7.21 54.80 125 27.40 0.57

Slmets.xls 1



13 7.6 56.50 130 28.25 0.629
19.00 8.2 71.00 130 35.50- 0.65

21 8.8 73.00 144 36.50. 0.721
22.00 9.15 74.00 198 37.00 0.75
28.00 10 81.00 238 40.50 0.751
33.00 11.4 260.00 271 130.00 1.1

12 322 1.4
12 348 1.43
14 445 1.53

14.1 524 2.49
14.5 551 2.81
29.1 910 3

45 1090 8.6

$1mets.xls 2



SiteI QuantileTests

at m=50, n=57:R= 8, K=7 At m=9, n=42
R=K=5

Cadmiumis Cobaltis Mercuryis
abovebackground abovebackground above background
Background Site 1 Background Site 1 Background Site 1
Cadmium Cadmium Cobalt Cobalt Mercury Mercury

0.14 0.15 0.07 2.5 0.18 0.03
0.15 0.255 0.08 2.5 0.08 0.035
0.22 0.265 0.11 2.5 0.10 0.044
0.24 0.3 0.12 2.55 0.05 0.05
0.27 0.3 0.14 2.55 0.07 0.05
0.26 0.305 0.13 2.6 0.06 0.051
0.33 0.38 0.16 2.95 0.17 0.0545
0.36 0.385 0.18 3.2 0.09 0.06
0.36 0.45 0,18 3.25 0.09 0.06
5.25 0.469 2.63 3.35 0.06
0.46 0.471 0.23 3.7 0.075
0.48 0.477 0.24 3.75 0.075
0.57 0.5 02.9 3.8 0.075
0.60 0.5 0.30 3.85 0.075
5.75 0.5 2.88 3.89 0.075
0.64 0.5 0.32 4.05 0.075
0.72 0.52 0.36 4.15 0.075
1.00 0.55 0.50 4.65 0.075
1.00 0.55 0.50 4.9 0.075
1.13 0.63 0.57 5.05 0.075
12.0 0.9 0.60 5.1 0.11
1.40 1 0.70 5.37 0.113
1.70 12. 0.85 5.4 0.134
2.30 1.2 1.15 5.49 0.16
2.90 1.5 1.45 6 0.192
7.50 1.8 3.75 6.01 0.2
7.50 2 3.75 6.1 0.33
7.53 2.01 4.29 6.1 0.334
7.63 2.1 3.81 6.3 0.357
7.90 2.8 4.52 6.3 -0.39
8.00 3.7 4.00 6.3 0.43
8.00 3.6 4.85 6.37 0.48
8.75 42. 4.38 6.5 0.554
8.75 4.7 5.00 6.6 0.575
9.25 5 5.30 6.8 0.6
9.75 5.1 5.40 7.3 0.606

10.25 5.3 5.80 7.4 0.75
10.50 5.3 5.84 7.4 0.84
10.70 5.4 6.10 7.4 0.953
10.75 7 6.20 7.46 1.04
11.25 7 6.40 7.7 1.4
122.5 7.5 7.14 7.7 9.57
13.00 7.8 7.40 7.76
13.70 8.3 7.55 8.2
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14.13 9.1 7.58 8.3
17.75 9.68 7.70 9.17
18.25 11 7.90 9.3
18.50 11.4 9.16 9.7
20.25 11.7 9.60 9.8
65.00 12 11.40 10

13 11
16.6 12.1

35 12.2
54.9 14.2
55.1 15.9
62.6 17.1
92.7 19.3

$1mets.xls 4



ATTACHMENT 2
Of Appendix C

EPA Region 9 Preliminary Remediation Goals (PRGs)



_aeosT4r.

%_._AO._G_,. REGION IX
75 Hawthorne Street

San Francisco, CA 94105-3901

Subject: Region9 PreliminaryRemediationGoals(PRGs)1998

From: StanfordJ.Smucker,Ph.D.
RegionalToxicologist(SFD-g-B)
TechnicalSupportTeam

To: PRGTableMailingList

Pleasefind the annual update to the Region 9 PRG table. Risk-basedPRGs presented in the "lookup"
table areuseful tools for evaluating and cleaning upcontaminated sites. They are being usedto
streamlineand standardizeall stages of the risk decision-makingprocess. If you are not currentlyon
the PRGtable mailing list but would like to be, please call Lynn Trujillo (415.744.2419) or email her
(Trujillo.Dianna@epamail.epa.gov)and leave your nan_e,address,andphonenumber.

EPARegion9 has established a homepageon the WorldWide Webwhich you can find at
http://www.epa.gov/region 09/. Once you reach ourwebsite, simply scrolldown to and click on
"SolidandHazardousWaste*Programs"followedby"PreliminaryRemediationGoals". Youmay

•wanttoseta bookmarktoeasefutureaccess.

ThePRG'98 tablecanbebrowsedonline.Itincludesinformationnot availableinthehardcopysent
outto folks on the mailing list. Additionalinformationincludegpathwayspecific PRGs, non-cancer
PRGsforcarcinogenicsubstances,andphysical-chemicalinformationusedtoestimatevolatilization
factors(VF). Thetable can also be downloadedfor use with Lotusor Excel soft'ware. Pleasenote
thatthe downloadablefiles contain the same informationas can be browsedonline, though yuti ,_
needto unzip the files and displaythe hiddencolumnsto see all of the information.

Region9 risk-basedPRGs are "evergreen"andhaveevolved as new methodologies and parameters
havebeendeveloped. Changes thathaveoccurredfrom the 1996table reflectone or moreof the
following: (1)updates in toxicity information,_ revis;ol::__-;_dermalexposure factors, or (3)
,_,..:., _:__',,,_of physical-chemical informatioe_dth 6;oilScreening Guidance issued by EPA's

. ......Officeof Solid Waste and Emergency P_::_,Ae'(OSWER), dated April 1996. These changes are
describedin the preamble (see b-" ._?."

Updaiesto EPA toxicity,v:'_,.,_swere obtained fromIRIS,HEAST, or theNational Center for
EnvironmentalAssessment ('NCEA) throughMarch 1998. To help usersrapidly identify substances
withnew or revised toxicity values, the PRGs for these contaminants areprinted in boldface type in
the table.

Beforerelying on any number in the table, it is recommendedthat the user verify the numbers with an
agencytoxicologist or risk assessor because the toxicity / exposure information in the table may
containerrorsor default assumptions that need to berefined based on furtherevaluation. If you find
an errorplease send me a note via email at smucker.stan@epamail.epa.govor fax at 415.744.1916.

Printed on Rco'ch'd Pa_r
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DISCLAIMER

Preliminary remediation goals (PRGs) focus on common exposure pathways and may not
consider all exposure pathways encountered at CERCLA / RCRA sites (Exhibit 1-1).
PRGs do not consider impact to groundwater or address ecological concerns. PRGs are
specifically not intended as a (I) stand-alone decision-making tool, (2) as a substitute for
EPA guidance for preparing baseline risk assessments, or (3) a rule to determine if a waste
is hazardous under RCRA.

The guidance set out in this document is not final Agency action. It is not intended, nor can
it be relied upon to create any fights enforceable by any party in litigation with the United
States. EPA officials may decide to follow the guidance provided herein, or act at variance
with the guidance, based on an analysis of specific circumstances. The Agency also
reserves the right to change this guidance at any time without public notice.

1.0 INTRODUCTION

Region 9 PreliminaryRemediation Goals (PRGs) are risk-basedtools.for evaluating and cleaning
up contaminatedsites. They arebeing used to streamlineand standardizeallstages of the risk
decision-makingprocess.

TheRegion 9 PRG tablecombines currentEPA toxicity values with"standard_exposure factors _'
to estimatecontaminantconcentrationsin environmentalmedia (soil, air, and water)that are
consideredprotectiveofhum.ans, includingsensitive groups, overa lifetime. Chemical
concentrationsabove these levels would not automatically designatea site as "dirty" or trigger a
responseaction. However, exceeding a PRGsuggests that furtherevaluation of the potential
risks thatmay be posed by site contaminantsis appropriate. Furtherevaluation may include
additional sampling, consideration of ambientlevels in the environment,or a reassessment of the
assumptionscontained in these screening-levelestimates (e.g. appropriatenessof route-to-route
extrapolations,appropriatenessof using chronictoxicity values to evaluate childhood exposures,
appropriatenessof generic exposure factorsfora specific site etc.).

The PRG concentrationspresented in the tablecan be used to screenpollutants in environmental
media, triggerfurtherinvestigation, andprovide an initial cleanup goal if applicable. When
consideringPRGs as preliminary goals, residentialconcentrationsshould be used for maximum
beneficial uses of a property. Industrialconcentrationsare included in the table as an alternative
cleanup goal for soils. In general, it is not recommended that industrialPRGs be used for
screeningsitesunlessthey areused in conjunction with residentialvalues.

Before applyingPRGs as screening tools orinitial goals, the userof the table should consider
whetherthe exposurepathways and exposurescenarios at the site are fully accountedfor in the
PRG calculation. Region 9 PRG concentrationsarebased on exposure pathways for which
generallyacceptedmethods, models,.andasstanptio.nshave been developed (i.e. ingestion,
dermalcontact, and inhalation) for specific land-use conditions and do not consider impact to
groundwateror ecological receptors(see Developing a Conceptual Site Model below).

2



EXHIBIT 1-1
TYPICAL EXPOSURE PATHWAYS BY MEDIUM

FOR RESIDENTIAL AND INDUSTRIAL LAND USES"

EXPOSUREPATHWAYS,ASSUMING:

MEDIUM RESIDENTIALLAND USE INDUSTRIALLAND USE

GroundWater Ingestion from drinkin[ Ingestionfrom drinking

Inhalation of volatiles Inhalationofvolatiles

•Dermalabsorptionfrom Dermalabsorption
bathing

SurfaceWater Ingestion from drinkin_ Ingestionfromdrinking

Inhalation of volatiles Inhalationofvolatiles

Dermalabsorptionfrom Dermalabsorption
bathing

Ingestionduringswimming

_, Ingestionofcontaminatedfish
Soil Ingestion Ingestion

" Inhalation of particulates Inhalation of particulates

Inhalation of volatUes Inhalation of volatiles

Exposureto indoorair from Exposureto indoorair from
soil gas soil gas

Exposureto groundwater Exposureto groundwater
contaminatedby soil leachate" contaminatedby soil

leachate

Ingestionvia plant,meat, or Inhalationof particulates
dairyproducts fromtrucksand heavy

equipment

Dermal absorption Dermal absorption

Footnote:
"ExposurepathwaysconsideredinthePRGcalculationsareindicatedinboldfaceitalics.



2.0 READING THE PRG TABLE

2.1 General Considerations

With the exceptions describedbelow, PROs are chemical concentrationsthatcorrespond to fixed
levels of risk (i.e. eithera one-in-one million [10.6]cancer riskora noncarcinogenic hazard
quotient of I) in soil, air, and water. In most cases, where a substance causes both cancer and
noncancer (systemic)effects, the 10.6cancer risk will result in a morestringent criteriaand
consequently this value is presented in the hard copy of the table. PRG concentrationsthat
equate to a 10"6cancer risk are indicated by "ca". PRO concentrationsthat equate to ahazard
quotient of 1 fornoncarcinogenicconcerns are indicated by "nc".

If the risk-based concentrationsare to be used for site screening, it is recommended thatboth
cancer and noncancer-basedPRGs be obtained. All PRG values can be obtained in the
electronic versionof the table (e.g. noncancer PROs for a carcinogenic substance), by displaying
the hidden sectionsof the spreadsheet. To view or download an electronic copy of the table,
simply access EPARegion 9%homepage at:

http ://www.epa.gov/regionO9/waste/sf und/prg/index.h tml

It has come to my attentionthat some users have been multiplying the cancerPRO concentrations
by 10 or 100 to set "action levels" for triggering remediation or to set less stringent cleanup levels
for a specific site after considering non-risk-based factors such as ambient levels, detection
limits, or technologicalfeasibility. This risk management practicerecognizes that there may be a
range of values that may be "acceptable"for carcinogenic risk (EPA'scancer risk range is from
10.6to 10"4).However,this practicecould lead one to overlook seriousnoncancer health threats
and it is strongly recommendedthat the user consult with a toxicologistor regional risk assessor
before doing this. For carcinogens, I have indicated by asterisk ("ca*'9 in the PRG table where
the noncancer PROswould be exceeded if the cancer value that is displayed is multiplied by 100.
Two stars ("ca**") indicate that the noncancer values would be exceeded if the cancer PRO were
multiplied by 10. Thereis no rangeof "acceptable" noncarcinogenic"risk" so that under no
circumstances shouldnoncancer PROs be multiplied by 10 or 100,when setting final cleanup
criteria.

In general, PROconcentrationsin the table are risk-based but for soil there are two important
exceptions: (1) for severalvolatile chemicals, PROs are based on the soil saturation equation
("sat") and (2) for relatively less toxic inorganic and semivolatile contaminants, a non-risk based
"ceiling limit" concentration is given as 10+5mg/kg ("max").

Also included in the PRO table areCalifornia EPA PROs ("CAL-M0difiedPROs") for specific
chemicals wheie CAL-EPAvalues may be more restrictivethan the federalvalues; and, soil
screening levels (SSLs) for protection of groundwater ([seeSection 2.3 below).

2.2 Toxicity Values

EPA toxicity values,known asnoncarcinogenic reference doses (RID)and carcinogenic slope
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factors(SF) wereobtainedfrom IRIS,HEAST,andNCEA (formerly ECAO) throughMarch"
_-" 1998. The priority amongsources of toxicologicalconstantsused are as follows: (1) IRIS

(indicatedby 'T'),(2) HEAST("h"),(3) NCEA ("n"),(4) withdrawnfrom lRIS orHF.ASTand
underreview ("x")or obtainedfrom otherEPA documents("o").

To help usersrapidlyidentifysubstanceswith new toxicity values, these chemicals areprintedin
boldfacetype. This issue of the PRG tablecontainsnew or revised toxicity values for acifluoffen,
aniline,barium,benzene,l,l-biphenyl, bromobenzene,butylbenzenes,chlordane,1,3
dichlorobenzene,dimethylphenethylamine,diphenylsulfone,ethylchloride,iron, isobutane,
mercaptobenzothiazole,methylmercaptan,methylphosphonicacid,MTBE, napthylamine,4-
nitrophenol,perchlorate,phenothiazine,PCB,ICE, polychlorinatedterphenyls,thiocyanate,and
trimethylbenzenes.

Route-to-route extrapolationsCr") were fxequenflyused when there were no toxicity values
available for a given route of exposure. Oral cancer slope factors ("SFo") and reference doses
("RtDo") were used for both oral andinhaledexposures for organic compounds lacking
inhalationvalues. Inhalationslope factors ("SFi") and inhalation reference doses ("RfDi")were
_ed for both inhaledandoral exposures for organic compounds lacking oral values. Route
extrapolationswere not performed for inorganicsdue to portal of entry effects and known
differencesin absorptionefficiency for thetwo routesof exposure.

An additionalrouteextrapolationis theuse of oraltoxicity values for evaluating dermal
exposures. Formanychemicals,a scientificallydefensibledatabase does not exist formaking

•,iv anadjustmentof anoral.slope factor/R.fDtOestimatea dermaltoxicity value (see Section4.3).

Although route-to-route methods are a useful screening procedure, the appropriateness of
these default assumptions for specific contaminants should be verified by a toxicologist or
regional risk assessor.

2.3 Soil Screening Levels

Genetic, soil screeninglevels (SSLs) fortheprotectionof groundwaterhave been includedinthe
PRG table for 100of the most common contaminantsat Superfundsites. GenericSSLs are
derivedusing defaultvalu_ in standardizedequationspresentedin Soil Screening Guidance
(availablefromNTISas documentnumbersPB96-963502 and PB96-963505 or EPAJ540/R-
95/I28 andEPM540/R-96/018).

TheSSLs were developedusing a defaultdilution-attenuationfactor (DAF) of 20 to accountfor
naturalprocesses thatreducecontaminantconcentrations.inthe subsurface. Also includedare
genericSSLs thatassume no dilution orattenuationbetweenthe source and the receptorwell
O.e.,a DAF of 1). Thesevalues can beused at sites where little or no dilution or attenuationof
soil leachate concenWationsis expectedata site (e.g., sites with shallow water tables,fractured
media,karsttopography,orsource size greaterthan30 acres).

_, In general, if an SSL is notexceeded forthe migrationto groundwaterpathway, theusermay
eliminatethis pathwayfxom furtherinvestigation.



2.4 Miscellaneous "

Volatile organicchemicals (VOCs)are indicatedby "1"intheVOC columnof the table and are
definedas those chemicals havinga Henry'sLaw constantgreaterthan 10-5(atm-m3/mol)and a
molecularweight less than 200 g/mole). These contaminantsare evaluatedfor potential
volatilizationfrom soil/waterto airusing volatilization_ctors (see Section 4.1).

Chemical-specificdermalabsorptionvalues for contaminantsin soil anddustarepresentedfor
arsenic,cadmium,chlordane,2,4-D, DDT, lindane,TCDD,PAHs, PCBs, and
pentachlorophenolsas recommendedin the DermalSupplementalGuidanceto RAGS (USEPA
1998b). Otherwise, default skin absorptionfractionsare,.assumedto be 0.01 and0.10 for
inorganicsand organics, respectively.

3.0 USING THE PRG TABLE

Thedecision to use PRGs at a site will be drivenby the potentialbenefits of having generic risk-
basedconcentrations in the absenceof site-specific riskassessments. Theoriginal intended use
of PRGswas to provide initial cleanupgoals for individualchemicals given specific medium and
land-usecombinations(see RAGS PartB, 199l), howeverrisk-basedconcentrationshave several
applications. They can also be used for:

, s Settinghealth-baseddetectionlimitsforchemicalsofpotentialconcern

• Screening sites to determinewhetherfurtherevaluation is appropriate _ar

• Calculating cumulativerisks associatedwith multiple contaminants

A few basic proceduresarerecommendedfor using PRGsproperly. These arebrieflydescribed
below. Potentialproblems withtheuse of PRGsare also identified.

3.1 Developing a Conceptual Site Model

Theprimarycondition for use of PRGs is that exposurepathwaysof concernand conditions at
the site matchthose takeninto accountby the PRG framework.Thus, it is always necessary to
develop a conceptualsite model (CSM) to identify likely contaminantsourceareas, exposure
pathways,and potentialreceptors. This informationcan be usedto determinetheapplicability of
PRGsat the site and the need foradditional information. Forthose pathwaysnot covered by
PRGs,a risk assessment specific to these additionalpa_ways may be necessary. Nonetheless,
the PRG lookupvalues will still be useful in such situationsfor focusing furtherinvestigative
effortson the exposurepathwaysnot addressed.

To develop a site:specific CSM,performan extensive recordssearch and compileexisting data
(e.g. availablesite Samplingdata,historical records,aerialphotographs,andhydrogeologic
information). Once this informationis obtained,CSMworksheetssuch as those providedin
ASTM'sStandard Guidefor Risk-Based Corrective Action Applied at Petroleum Release Sites
(1995) can be used to tailorthe generic worksheetmodel to a site-specifiCCSM. The f'malCSM
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diagramrepresentslinkagesamongcontaminantsources,releasemechanisms,exposure
pathwaysandroutesandreceptors.Itsummarizesour_mderstandingof thecontamination
problem.

Asa finalcheck,theCSMshouldanswerthefollowingquestions:

• Aretherepotentialecologicalconcerns?

• IstherepotentialforlanduseotherthanthosecoveredbythePRGs(thatis,residential
andindustrial)?

• Are there otherlikely humanexposurepathwaysthatwere not consideredin development
of the PRC-s(e.g. impact to groundwater, local fish consumption, raising beef, dairy, or
otherlivestock)?

• Arethereunusualsiteconditions(e.g.largeareasofcontamination,highfugitivedust
levels,potentialforindooraircontamination)?

Ifanyof thesefourconditionsexist,thePRGmayneedto beadjustedtoreflectthisnew
information.SuggestedreferencesforevaluatingpathwaysnotcurrentlyevaluatedbyRegion9
PRG'sarepresentedinExhibit3-1.

EXHIBIT3-1
SUGGESTEDREADINGSFOREVALUATINGEXPOSURE

PATHWAYSNOTCURRENTLYADDRESSEDBYREGION9 PRGs

EXPOSUREPATHWAY REFERENCE

Migrationofcontaminantstoanunderlying SoilScreeningGuidance(USEPA
potableaquifer 1996a,b),

Standard Guidefor Risk-Based Corrective
Action Applied at Petroleum Release Sites
(ASTM1995)

Ingestion via plantuptake Soil Screening Guidance (USEPA
1996b)

Ingestion via meat,dairyproducts, human Estimating Exposure to Dioxin-Like
milk Compounds(USEPA1994a)

Inhalationofvolatilesthathavemigratedinto User'sGuideforJohnsonandEttinger
basements (1991)Model for Subsurface Vapor

" Intrusion into Buildings _tJSEPA1997a)

Ecological pathways Ecological Risk Assessment: Guidance for
Superfund: Processfor Designing and .
Conducting Ecological Risk Assessments,
(USEPA1997b),
Guidancefor Ecological Risk Assessment
at Hazardous WasteSites and Permitted

•Facilities(CAL-EPA1996")



3.2 Background Levels Evaluation

Anecessarystepindeterminingtheusefulnessof Region9PRGsis theconsiderationof _aF
backgroundcontaminantconcentrations.EPAmaybeconcernedwithtwotypesofbackground
atsites: naturallyoccurringandanthropogenic.Naturalbackgroundisusuallylimitedto metals
whereasanthropogenic(i.e.human-made)"background"includesbothorganicandinorganic
contaminants.Beforeembarkingonanextensivesamplingandanalysisprogramto determine
localbackgroundconcentrationsinthearea,oneshouldfirstcompileexistingdataonthesubject.
Fartoooftenthereispertinentinformationinthe literafazrethatgetsignored,resultinginneedless
expendituresoftimeandmoney.

GenerallyEPAdoesnotcleanupbelownaturalbackground.Insomecases,thepredictiverisk-
basedmodelsgeneratePRGlevelsthatliewithinorevenbelowtypicalbackground.Ifnatural
backgroundconcentrationsarehigherthantherisk-basedPRGs,an adjustmentof thePRGis
probablyneeded.Exhibit3-2presentssummarystatisticsforselectedelementsinsoilsthathave
backgroundlevelsthatmayexceedrisk-basedPRGs. Anillustrativeexampleof thisisnaturally
occurringarsenicin soilswhichfrequentlyishigherthantherisk-basedPRGsetat a one-in-one-
millioncancerrisk(PRGforresidentialsoilsis 0.38mg/kg).Afterconsideringbackground
concentrationsin a localarea,EPARegion9 hasat timesusedthenon-cancerPRG(22mg/kg)
to evaluate sites recognizingthat this value tends to be above backgroundlevels yet still fails
withintherangeof soilconcentrations(0.38-38mg/kg)thatequatetoEPA's"permissible"
cancerriskrange(10E-6to 10E-4).

Whereanthropogenic"background"levelsexceedPRGsandEPAhasdeterminedthata response 'm,,,
actionisnecessaryandfeasible,EPA'sgoalwillbe todevelopa comprehensiveresponsetothe
widespreadcontamination.Thiswilloftenrequirecoordinationwithdifferentauthoritiesthat
havejurisdictionoverthesourcesofcontaminationin thearea.

EXHIBIT 3-2
BACKGROUND CONCENTRATIONSOF SELECTED ELEMENTS IN SOILS

TRACE US. STUDY DATA I CALIFORNIA DATA"

ELEMENT Range GeoMean [ ArMean [1Range GeoMean ArMean

Arsenic <.1-97 5.2 mg/kg 7.2 mg/kg 0.59-11 2.75 mg/kg 3.54 mg/kg

Beryllium <1-15 0.63 " 0.92 " 0.10-2..7 1.14 " 1.28 "'

Cadmium <1-10 - <1 0.05-1.7 0.26 0.36

Chromium 1-2000 37 54 23-1579 76.25 122.08

Nickel <5-700 13 19 9.0-509 35.75 56.60

tShackletteandHansford,"ElementConcenlrationsin Soils and OtherSurfidalMaterialsof theConterminous
UnitedStates",USGSProfessionalPaper1270,1984.

2Bradfordet.al, "BackgroundConcentrationsof Traceand MajorElementsin CaliforniaSoils",Keamey
FoundationSpecialReport,UC-RiversideandCAL-EPADTSC,March1996.



3.3 Screening Sites with Multiple Pollutants

A suggestedstepwise approachfor PRG-screeningof sites with multiplepollutants is as follows:

• Performanextensiverecordssearchand compile existing data..

• IdentifysitecontaminantsinthePRGTable.RecordthePRGconcentrationsfor
variousmediaandnotewhetherPRGis basedoncancerrisk(indicatedby"ca")
ornoncancerhazard(indicatedby"nc").SegregatecancerPRGsfromnon-cancer
PRGsandexclude(butdon'teliminate)non-riskbasedPRGs("sat"or"max").

• For cancerriskestimates, take the site-specific concentration(maximum or 95
UCL) anddivideby the PRG concentrationsthataredesignatedfor cancer
evaluation("ca"). Multiply this ratioby 10"6to estimatechemical-specific riskfor
a reasonablemaximumexposure (RME). Formultiplepollutants, simply addthe
riskforeachchemical:

conc. con% con%

• Fornon-cancerhazardestimates. Divide the concentrationtermby its respective
non-cancerPRGdesignatedas "no"and sum theratiosfor multiple contaminants.
Thecumttlativeratiorepresentsa non-carcinogenichazardindex OH). A hazard
index of 1or less is generally considered"safe". A ratiogreaterthan I suggests
furtherevaluation. [Note that carcinogens may also have an associated non-
cancer PRG that is not listed in the printed copy of the table sent to folks on
the mailing list. To obtain these values, the user should download or view the
PRG table at our website and display the appropriate sections.]

con_ con% conc_

Formoreinformationon screeningsiterisks,thereadershouldcontactEPARegion9'sTechnical
SupportTeam.



3.4 Potential Problems

Aswithanyrisk-basedtool,thepotentialexistsformisapplication.Inmostcasesthemotcause
will be a lackof understandingof the intendeduse of Region 9 PRGs. In order to preventmisuse
of PRGs, the following should be avoided:

• ApplyingPRGs to a site withoutadequatelydeveloping a conceptu_ site model
that identifiesrelevantexposurepathwaysand exposurescenarios,

• Not consideringbackgroundconcentrationswhen choosing PRGs as cleanup
goals,

• Use of PRGs as cleanup levels without the nine-criteriaanalysis specified in the
NationalContingencyPlan(or, comparableanalysis for programsoutsideof
Superfund),

• Use of PRGsas cleanup levels without verifying numberswith a toxicologist or
regionalrisk assessor,

• Use of antiquatedPRG tablesthathave been supersededby more recent
publications,

• Not consideringthe effects of additivity when screeningmultiplechemicals, and

• AdjustingPRGs upwardby factors of 10 or 100 without consulting a toxicologist
orregional risk assessor.

4.0 TECHNICAL SUPPORT DOCUMENTATION

Region9 PRGsconsiderhumanexposurehazardstochemicalsfromcontactwithcontaminated
soils,air,andwater.TheemphasisofthePRGequationsandtechnicaldiscussionareaimedat
developinginitialgoalsforsoils,sincethisisan areawherefewstandardsexist. Forairahd
water,additionalreferenceconcentrationsorstandardsareavailableformanychemicals(e.g.
non-zeroMCLGs,AWQC,andNAAQS)andconsequentlythediscussionofthesemediaare
brief.

4.1 Soil - Direct Ingestion

Calculation of PRGs fordirect ingestion of soil is based on the methodology presented in RAGS
HHEM,partB (USEPA1991a).Briefly,thismethodologybackcalculatesa soilconcentration
levelfromatargetrisk(forcarcinogens)orhazardquotient(fornoncarcinogens).Anumberof
studieshaveshownthatinadvertentingestionof soilis commonamongchildrenfor6 yearsold
andyounger(Calabreseetal. 1989,Daviset al. 1990,VanWijnenetal. 1990).Therefore,the
approachusesanage-adjustedsoilingestionfactorthattakesintoaccountthedifferenceindaily
soilingestionrates,bodyweights,andexposuredurationforchildrenfrom1to6 yearsoldand
others from 7 to 31 yearsold. The higher intake rate of soil by childrenand their lowerbody '_f
weights leadto a lower, or more conservative, risk-basedconcentrationcomparedto an adult-
only assumption.
For noncarcinogens, the definition of an tLfDhas led to debates concerning the comparison of
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less-than-lifetimeestimatesofexposuretotheRID.Specifically,itisoftenaskedwl_etherthe
comparisonofa&yearexposure,estimatedforchildrenviasoilingestion,tothechronicRfDis

•_ unnecessarily conservative. In their analysis of the issue, the Science Advisory Board (SAB)
indicates that, for most chemicals, the approachof combining the higher 6-year exlmsure for
childrenwithchronictoxicitycriteriamaybe overlyprotective.However,theynotedthatthere
arespecificinstanceswhenthechronicRIDmaybebasedonendpointsof toxicitythatare
specifictochildren(e.g.fluorideandnitrates) or whenthedose-responseis steep(i.e.,thedosage
differencebetween the no-observed-adverse-effects level (NOAEL) and an adverse effects level
is small). Thus, for the purposes of screening, EPA Region 9 has opted to base the genetic PRGs
fornoncarcinogeniccontaminantson themoreconservative"childhoodonly"exposure.

4.2 Soil - Vapor and Particulate Inhalation

Agencytoxicitycriteriaindicatethatrisksfromexposure.tosomechemicalsviainhalationfar
outweightheriskviaingestion;thereforesoilPRGshavebeendesignedtoaddressthispathway
aswell.ThemodelsusedtocalculatePRGsforinhalationofvolatiles/particulatesareupdatesof
riskassessmentmethodspresentedin RAGSPartB (USEPA1991a)andareidenticaltothe Soil
ScreeningGuidance:User'_Guideand TechnicalBackgroundDocument(USEPA1996a,b).

Toaddressthesoil-to-airpathwaysthe PRGcalculationsincorporatevolatilizationfactors(VF,)
forvolatile contaminants and particulate emission factors(PEF)for nonvolatile contaminants.
Thesefactorsrelatesoilcontaminantconcentrationstoaircontaminantconcentrationsthatmay
beinhaledon-site.TheVF,andPEFequationscanbebrokenintotwoseparatemodels:an
emissionmodeltoestimateemissionsof thecontaminantfromthe soilanda dispersionmodelto

q_" simulatethedispersionofthecontaminantintheatmosphere.

Itshouldbenotedthattheboxmodelin RAGSPartBhasbeenreplacedwitha dispersionterm
(Q/C)derivedfroma modelingexerciseusingmeteorologicaldatafrom29locationsacrossthe
UnitedStatesbecausetheboxmodelmaynotbeapplicabletoa broadrangeofsitetypesand
meteorologyanddoesnotutilizestate-of-the-arttechniquesdevelopedforregulatorydispersion
modeling.Thedispersionmodelforbothvolatilesandparticulatesis theAREA-ST,an uixtated
versionof theOfficeofAirQualityPlanningandStandards,IndustrialSourceComplexModel,
ISC2.However,differentQ/CtermsareusedintheVFandPEFequations.LosAngeleswas
selectedasthe90thpercentiledataset forvolatilesandMinneapoliswasselectedasthe90th
percentiledatasetforfugitivedusts(USEPA1996a,b).Adefaultsourcesizeof0.5acreswas
chosenforthePRGcalculations.Thisisconsistentwiththedefaultexposureareaoverwhich
Region9typicallyaveragescontaminantconcentraiiorLsinsoils.If unusualsiteconditionsexist
suchthattheareasourceis substantiallylargerthanthedefaultsourcesizeassumedhere,an
alternativeQ/Ccouldbeapplied(seeUSEPA1996a,b).

VolatilizationFactorforSoils

Volatilechemicals,definedasthosechemicalshavingaHenry'sLawconstantgreaterthan
10"s(atm-m3/mol)anda molecularweightlessthan200g/mole,werescreenedforinhalation
exposuresusinga volatilizationfactorforsoils(VF,).PleasenotethatVF,'sareavailableatour

v website.

TheemissiontermsusedintheVF, are chemical-specificandwerecalculatedfromphysical-
chemicalinformationobtainedfromseveralsources.Thepriorityofthesesourceswereas

11



follows: Soil Screening Guidance (USEPA 1996a,b), Superfund Chemical Data Matrix
(-LISEPA1996c),Fate and Exposure Data (Howard1991), Subsurface Contamination Reference

Guide (EPA 1990a), andSuperfund Exposure Assessment Manual (SEAM,EPA 1988). In those ,a_
cases whereDiffusivityCoefficients (Di) werenotprovidedin existing literature,Di's were
calculated usingFuller'sMethod describedin SEAM. A surrogatetermwas requiredfor some
chemicals thatlackedphysic.o-chemicalinformation.In these cases, a proxy Chemicalof similar
structurewas usedthatmay over- or under-estimatethe PRG for soils.

Equation4-9formsthebasisforderivinggenericsoilPRGsfortheinhalationpathway.The
followingparametersinthestandardizedequationcanbereplacedwithspecificsitedatato
developasimplesite-specificPRG

• Source area
• Average soil moisturecontent
• Averagefractionorganiccarboncontent
• Drysoil bulk density

The basic principleof the VFsmodel (Henry's law) is applicableonly if the soil contaminant
concentrationis ator below soil saturation"sat". Above the soil saturationlimit, the model
cannotpredict an accurateVF-based PRG. Howthese particularcases are handled,dependson
whether the contaminant is liquid or solid at ambient soil temperatures (see Section 4.5).

Particulate Emission Factor for Soils

Inhalation of chemicalsadsorbedto respirableparticles(PM_o)wereassessed using a defaultPEF . 'q_
equal to 1. 316_z 109m3/kgthatrelatesthe contaminantconcentrationin soil with the
Concentrationof respirableparticles in the airdueto fugitive dustemissions from contaminated
soils. The genericPEFwas derivedusing defaultvalues in Equation4-11, which correspondsto
a receptorpoint concentrationof approximately0.76ug/m3. The relationshipis derivedby
Cowherd (1985) fora rapidassessment procedureapplicableto a typicalhazardouswaste site
where the surfacecontaminationprovidesa relativelycontinuousandconstantpotential for
emission overan extendedperiod of time (e.g.years). This representsan annualaverage
emission ratebasedonwind erosion thatshouldbe comparedwith chronichealth criteria;it is
not appropriatefor evaluatingthe potentialfor more acute exposures.

The impact of the PEFon the resultantPRG concentration(thatcombines soil exposure
pathways for ingestion,skincontact, andinhalation)can be assessed by downloadingthe PRG
tables anddisplayingthehiddencolumns. Equation4-11 forms the basis for derivinga generic
PEF for the inhalationpathway. Formoredetailsregardingspecific parametersused in the PEF
model, the readeris referredto Soil Screening Guidance: Technical Background Document
(USEPA 1996a).

Note: the generic PEF evaluates windborne emissionsand does not consider dust emissions
from traffic or other forms of mechanical disturbance that could lead to greater emissions
than assumed here.

79



4.3 Soil - Dermal Absorption

Muchuncertaintysurroundsthedeterminationofhazardsassociatedwithskincontactwithsoils.
Oneimportantdatagapis thelackofEPAverifiedtoxicityvaluesforthedermalmute.For
screeningpurposesit isassumedthatdermaltoxicityvaluescanbe route-to-routeextrapolated
fromoralvaluesbutthismaynotalwaysbeanappropriateassumptionandshouldbe checked.

PerRAGS(1989)AppendixA,anadjustmentof anoralslopefactor/RfDto estimatea dermal
toxicityvaluecouldbe performedif thefollowingconditionsaremet:

1) Thecriticalstudyuponwhichthetoxicityvalueisbasedemployedanadministereddose
(e.g.,deliveryindietorbygavage)inits studydesign

2) A scientifically defensible data base exists and demonstrates that the gastrointestinal
absorption of the chemical in question, from a media (e.g., water, feed) similar to the one
employed in the critical study, is significantly le:ss than 100%.

Most often, it is the second condition thatprecludes the adjustmentof oralslope factors/R.fDsto
estimatedermaltoxicity values for a given compound. Whenthe aforementionedcriteriais not
met,it is recommendedthata defaultvalue of complete (i.e., 100%)oral absorptionbe assumed,
thereby eliminating the need for oral toxicitY value adjustment. It should be noted that
employingthe oral absorptiondefaultvalue may result in an underestimation0frisk; the
magnitudeof the underestimationbeing inversely proportionalto the trueoralabsorptionof the
chemicalinquestion.

• . m

Chemical-specificdermalabsorptionvaluesforcontaminantsinsoftandd_tstarepresentedfor
arsenic,cadmium,chlordane,2,4-D,DDT,lindane,TCDD,PAI-Is,PCBs,and
pentachlorophenolsasrecommendedintheSupplementalDermalGuidancetoRAGS(USEPA
1998).Otherwise,defaultskinabsorptionfractionsareassumedtobe0.01and0.10for
inorganicsandorganics,respectively.

Sincethe 1996PROtablewasissued,defaultvaluesfordermalcontactwithsoilhavechanged
fortwoparameters,surfaceareaandsoiladherence(seeExhibit4-1). Exposedsurfaceareas
changefrom5000and2000to5700and2900foradultsandchildren,respectively.

: Recommendedadherencefactorschangefrom0.2 mg/cm2forboth adultsandchildrento age-
specificadherencefactorsof 0.08and0.3 mg/cm2foradultsandchildren,respectively.The
justificationforthesechangesisexplainedindetailinRiskAssessmentGuidancefor Superfund,
VolumeI: HumanHealthEvaluationManual,SupplementalGuidance,DermalRiskAssessment
(USEPA199gb)andwill notbe repeatedhere.

4.4 Soils - Migration to Groundwater

ThemethodologyforcalculatingSSLsforthe migrationto groundwaterwasdevelopedto
identifychemicalconcentrationsin soil thathavethepotentialto contaminategroundwater.
Migrationof contaminantsfromsoil to groundwatercan beenvisionedasatwo-stageprocess:
(1)releaseof contaminantin soil leachateand(2) transportof the contaminantthroughthe
underlyingsoil andaquiferto areceptorwell. TheSSLmethodologyconsidersbothof thesefate
andtransportmechanisms.



SSLsarebackcalculatedfromacceptablegroundwaterconcentrations(i.e. nonzeroMCLGs,
MCLs,or risk-basedPRGs). First,the acceptablegroundwaterconcentrationis multipliedby a
dilutionfactor to obtain a targetleachate concentration. Forexample,if thedilution factor is 10
and the acceptable groundwaterconcentrationis 0.05 mg/L, the target soil leachate concentration
would be 0.5 mg/L. The partition equation (presentedin the SoilScreening Guidance document)
is thenused to calculate the total soil concentration (i.e. SSL) corresponding tOthis soil leachate
concentration.

The SSL methodology was designedfor use duringthe early stagesof a site evaluation when
informationabout subsurfaceconditions may be limited. Becauseof this constraint,the
me_odology is based on conservative,simplifying assumptions aboutthe release and transport
of contaminantsin the subsurface. Formore on SSLs, and howto calculatesite-specific SSLs
versusgeneric SSLs presentedin the PRO table, the reader is referredto the Soil Screening
Guidancedocument (USEPA 1996a,b).

4.5 Soil Saturation Limit

The soil saturation concentration"sat" corresponds to the contaminantconcentrationin soil at
whichthe absorptive limits of the soil particles, the solubility limits of the soil pore water, and
saturation of soil pore air have been reached. Abovethis concentration, the soil contaminant may
be present in free phase, i.e.,nonaqueous phase liquids (NAPLs) for contaminants that are liquid
at ambient soil temperaturesand pure solidphases for compounds that are solid at ambient soil
temperatures.

Equation4-10 is used to calculate"sat" for eachvolatile contaminant. As an update to RAGS
HHEM,Part B (USEPA 1991a),this equation takes into account the amount of contaminant that
is in the vapor phase in soil in addition to the amount dissolved in the soil's pore water and
sorbedto soil particles.

Chemical-specific "sat" concentrations must be compared with each W-based PRG because a
basic principle of the PRG volatilization model is not applicable when free-phase contaminants
arepresent. How these cases are handled depends on whether the contaminant is liquid or solid
at ambient temperatures. Liquid contaminant that have a W-based PRG that exceeds the "sat"
concentration are set equal to "sat" whereas for solids ((;.g.,PAHs), soil screening decisions are
based on the appropriate PRGs for other pathways of concern at the site (e.g., ingestion and
•dermal contact).

4.6 Ground Water/Surface Water - Ingestion and Inhalation

CalculationofPRGsforingestionandinhalationofcontaminantsindomesticwaterisbasedon
themethodologypresentedin RAGSHHEM,PartB(USEPA1991a).Ingestionofdrinking
waterisan appropriatepathwayforallchemicals.Forthepurposesofthisguidance,however,
inhalationofvolatilechemicalsfromwaterisconsideredroutinelyonlyforchemicalswitha
Henry'sLawconstantof 1x 10"satm-m3/moleorgreaterandwitha molecularweightof less
than200g/mole.

Forvolatilechemicals,anupperboundvolatilizationconstant(VFw)isusedthatisbasedonall
usesofhouseholdwater(e.gshowering,laundering,anddishwashing).Certainassumptions
weremade.Forexample,it isassumedthatthevolumeof waterusedina residencefora family
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of four is 720 L/day,the volumeof the dwelling is 150,000L and the air exchange rateis 0.25 air
changes/hour (Andelman in RAGS PartB). Furthermore,it is assumedthat the averagetransfer

,_., efficiencyweightedbywateruseis50percent(i.e.halfoftheconcentrationof eachchemicalin
water will be transferredinto airby all water uses). Note: the rangeof transferefficiencies
extends from 30%fortoilets to 90%for dishwashers.

4.7 Default Exposure Factors

Default exposurefactors wereobtainedprimarily fromRAGSSupplementalGuidanceStandard
Default Exposure Factors (OSWERDirective, 9285.6-03) datedMarch25, 1991 andmore
recent informationfromU.S. EPA'sOffice of Solid Wasteand EmergencyResponse, U.S.
EPA's Office of Researchand Development, and CaliforniaEPA'sDepartmentof Toxic
SubstancesControl (see Exhibit4-1).

Because contact ratesmay be differentfor childrenand adults,carcinogenicrisks duringthe first
30 years of life werecalculatedusing age-adjusted factors("adj"). Use of age-adjusted factors
are especiallyimportantfor soil ingestionexposures, which arehigherduringchildhood and
decrease with age. However,for purposes of combiningexposures acrosspathways,additional
age-adjustedfactorsare used for inhalation and dermal exposures. These factors approximatethe
integratedexposurefTombirthuntil age 30 combiningcontactrates,bodyweights,and exposure
durations for two age groups - small children and adults. Age-adjustedfactors were obtained
from RAGS PARTB or developedby analogy (see derivationsnext page).

Forsoilsonly,noncaminogeni¢contaminantsareevaluatedinchildrenseparatelyfromadults.
• _ No age-adjustment factoris used in this case. The focus on children is considered protectiveof

thehigherdailyintakeratesofsoilbychildrenandtheirlowerbodyweight.Formaintaining
consistencywhenevaluatingsoils,dermalandinhalationexposuresarealsobasedonchildhood
contactrates.

( I) ingestion([mg-yr]/[kg-d]:

EDcx IRS.. (EDr- EDc}x IRSa
IFs._ - Bw_ + sw,

(2) skin contact([mg-yr]/[kg-d]:

EDcx AF x SAc (EDr- EDc}x AFx'SAa

srs,_ = Bw_ + Bs.

.(3) inhalation([m3-yr]/[kg-d]):

_" ED#x IRAc (EDjr-EDc)x IRAa
znhr,_j- Bw= * B_
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EXHIBIT 4-1
STANDARD DEFAULTFACTORS

V

Definition (units) Default Reference

CSFo Cancer slopefactororal (mg/kg-d)-I - IRIS, HEAST, or NCEA
CSFi Cancer slopefactorinhaled(mg/kg-d)-I - IRIS, HEAST, or NCEA
RfDo Reference doseoral (mg/kg-d) - IRIS, HEAST, or NCEA
RfDi Reference doseinhaled(mg/kg-d) - IRIS, HEAST, or NCEA

TR Target cancer risk 104 --
THQ Target hazard quotient 1 -

BWa Bodyweight, adult (kg) 70 RAGS (Part A), EPA 1989 (EPA/540/1-89/002)
BWc Bodyweight, child(kg) 15 ExposureFactors, EPA 1991 (OSWER No. 9285.6-03)

ATc Averagingtime - cardnogens(days) 25550 RAGS(Pad A), EPA 1989 (EPN540/1-89/002)
ATn Averagingtime - noncarcinogens(days) ED'365

SAa Exposedsurfacearea, adult(cm=lday) 5700 DermalAssessment, EPA 1998 (NCEA-W-0364)
SAc Exposed surfacearea, chs]d(cm_/day) 2900 DermalAssessment, EPA 1998 (NCEA-W-0364)

AFa Adherencefactor,adult (mg/cm=) 0.08 DermalAssessment, EPA 1998 (NCEA-W-0364)
AFc Adherence factor,child(mg/cm2) 0.3 DermalAssessment. EPA 1998 (NCEA-W-0364)

ABS Skinabsorption (unitless):
- organics 0.1 Dermal Assessment. EPA ;1998(NCEA-W-0364)
-Inorganics 0.O1 DermalAssessment. EPA 1998 (NCEA-W-O364)

IRAa Inhalationrate - adult (m=lday) 20 ExposureFactors, EPA 1991 (OSWER No. 9285.6-03)
IRAc Inhalationrate- child(m3/day) 10 Exposure Factors, EPA 1997 (EPA/600/P-95/002Fa)

IRWa Drinkingwater ingestion- adult (Uday 2 RAGS(Past A), EPA 1989 (EPA/540/4-89/002)
IRWc Drinkingwater ingestion- child(L/day) 1 PEA, CaI-EPA (DTSC, 1994)

IRSa Soil ingestion- adult(mg/day) 100 Ex )osure Factors, EPA 1991 (OSWER No. 9285.6-03)
IRSc Soil ingestion- child (moJday), 200 Ex )osure Factors, EPA 1991 (OS1NER No. 9285.6-03)

IRSo Soil ingestion- occupational(mg/day) 50 Ex )osure Factors, EPA 1991 (OSWER No. 9285.6-03)
EFt Exposurefrequency- residential(d/y) 350 Ex )osure Factors, EPA 1991 (OSWER No. 9285.6-03)

EFo Exposurefrequency- occupational(d/y) 250 Ex )osure Factors, EPA 1991 (OSWER No. 9285.6-03)
EDr Exposureduration- residential(years) 30" Ex )osure Factors, EPA 1991 (OSWER No. 9285.6-03)
EDc Exposureduration-child (years) 6 EX )osure Factors, EPA 1991 (OS1NER No. 9285.6-03)
EDo Exposureduration- occupational(years) 25 Ex )osure Factors, EPA 1991.(OSWER No. 9285.6-03)

Age-adjustedfactorsfor carcinogens:
IFSadj Ingestionfactor,soils([mg-yr]/_kg-d]) 114 RAGS(Part B), EPA 1991 (OSWER No. 9285.7-01B)
SFSadj Skin contactfactor,soils_[mg-yr]_kg-d]) 504 By analogyto RAGS (PartB)
InhFadj Inhalationfactor ([m3-yr]/[kg-d]) 11 By analogyto RAGS (PartB)
IFWadj Ingestionfactor,water ([I-yr]_kg-d]) 1.1 By analogyto RAGS (Part B)

VFw VolatiPzationfactor forwater (L/m3) 0.5 RAGS(Part B), EPA 1991 (OSWER No. 9285.7-01B)
PEF Particulateemissionfactor (m=/kg) See below Soil Screening Guidance(EPA 1996a,b)
VFs Volatilizationfactor for soil(m=/kg) See below Soil Screening Guidance(EPA 1996a,b)
sat Soilsaturationconcentration(mg/kg) See below Soil Screening Guidance (EPA 1996a,b)

Footnote:
•Exposuredurationfor lifetimeresidentsis assumedto be 30years total. Forcarcinogens,exposures are combinedfor ch,dren (6 years)
and adults(24 years).



4.8 Standardized Equations

The equationsused tocalculatethe PRGsfor carcinogenicandnoncarcinogeniccontaminantsare
presented in Equations4-1 through4-8. The PRGequationsupdateRAGS PartB equations. The
methodology backcalculatesasoil, air,or waterconcentrationlevel from a targetrisk (for carcinogens)
or hazardquotient(fornoncarcinogeus). Forcompleteness,the soil equationscombine risksfrom
ingestion, skin contact,andinhalationsimultaneously. Note: the electronicversion of thetable also
includes pathway-specificPRGs, should the userdecide againstcombiningspecific exposurepathways;
or, the user wants to identifythe relativecontributionof each pathwayto exposure.

To calculatePRGsforvolatilechemicalsin soil,a chemical-specificvolatilizationfactoris calculated
perEquation4-9. Becauseof itsrelianceonHenry'slaw, theVF, modelis appficableonlywhenthe
contaminantconcentrationinsoil is at orbelowsaturation(i.e.thereisno free-phasecontaminant
present).Soil saturation("sat")correspondstothecontaminantconcentrationin soil atwhichthe
adsorptivelimitsof thesoilparticlesand the solubilitylimitsof theavailablesoil moisturehavebeen
reached.Abovethispoint,pureliquid-phasecontaminantis expectedin the soil. If the PRGcalculated
usingVF,wasgreaterthanthe calculatedsat,the PRGwassetequaltosat, in accordancewithSoil
Screening Guidance(USEPA1996a,b). The equationforderivingsatis presentedin Equation4-10.

PRG EQUATIONS

Soil Equations: For soils, equationswere basedon threeexposureroutes(ingestion, skin contact, and
" inhalation).

Equation 4-1: CombinedExposures to Carcinogenic Contaminants in Residential Soil

TR x ATc
C(mg/kg)= .

IYSadjx CSF.) SFSad_x ABS x CSFo inhFadjx CSFiEF_ [( + ( ) + ( )]
106rag/kg 106rag/bg VF_

Equation4-2: CombinedExposuresto NoncareinogenicContaminantsin ResidentialSoil

C(mg/kg} = THQ x BWc x AT.
IRS 1 SAc xAF x ABS 1 " IRAc

RfDo 106rag/kg 106rag/kg _ VFsa

Equation 4-3: CombinedExposures to Carcinogenic Contaminants in Industrial Soil

•Rx B_ x z_€C(mg/kg)=
IRSox CSFo SAax AFx AB$x CSFo IRAax CSF_

EFoxEDo [( ) + ( ) + ( )]
lOSmg/kg 106mg/kg VF_

Footnote:

"UseVF, for volatile chemicals(definedas havinga Henry'sLaw Constant[atm-m3/mol]greaterthan 10.5anda molecular
weight less than 200 grams/tool)or PEFfornon-volatile chemicals.
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Equation 4-4: Combined Exposures to NoncarcinogenicContaminants in Industrial Soil

THO x BWa x AT.
C(mg/kg)=

1 IRSo 1 SAax AF x ABS 1 IRA

_roX _Vo(€R--T__ _ 10.mg/k ) . c_?--v--_x 10_mg/kg ) . €_ _ ...__.e._)jvr2

TapWaterEquations:

Equation 4-5: Ingestion and Inhalation Exposures to Carcinogenic Contaminants in Water

TRx ATcx lO00ug/mg
C(ug/L)ffi

EFr [(IFWaaJx CSFo) + (VFv x InhFaaj x CSFi)]

•Equation 4-6: Ingestion and Inhalation Exposures to Noncarcinogenic Contaminants in Water

THQx BWa x AT.x lO00ug/mg
C(ug/L)=

" IRiW8 VF. x IRAa
EFrxED r [(-..._-_--_-) 4- ( )'i

. *_,uo RfD_ " Y

AirEquations:

Equation 4-7: Inhalation Exposures to Carcinogenic Contaminants in Air

TRx AT€x lO00ug/mg
C(ug/m3) =

zrr x _cnhr_jx cs_

Equation4-8: InhalationExposuresto NoncarcinogenicContaminantsin Air

c(ug/m3)= THQ x RfDix BWax AT. x lO00ug/mg
EFr:_EDrx IRAa

Footnote: ""qlP'
"UseVF, forvolatilechemicals(definedas havinga Henry'sLawConstant[atm-m3/mol]greaterthan10"sand a molecular
weightlessthan200 grams/mol)orPEFfornon-volatilechemicals.

"1 o



SOH.,-TO-AIRVOLATILIZATION FACTOR (VFJ

.Equation 4-9: Derivation of the Volatilization Factor

_" (3.14x D_x I")I/2

VFs(m3/kg)= (Q/C}x (2 x Obx DA) x i0-4(m2/cm2)

where:
10/3 I ^10/3 D ,[(e_ D_ 4.t,. .j/n 2]

psK_ + ew + eaH/

Parameter Definition(units), Default

VF, Volatilization factor(m3/kg)

DA Apparentdiffusivity (cm:/s)

Q/C Inverseof themean conc. at the center of a 68.S1
0.5-acre squaresource(g/m2-sperkg/m3)

T Exposure interval (s) 9.5 x !0'

Pb Drysoil bulk density(g/can3) 1.5

_,,, e, Air filled soil porosity_ 0_.$ornO,,

n Totalsoil porosity (L_,JL,_ 0.43 or 1- (Pt/Pffi)

e,, Water-filledsoil porosity _ 0.15

p, Soil particledensity (g/cm3) 2.65

Di Diffusivity in air (era:Is) Chemical-specific

H Henry'sLawconstant(aml-mVmol) Chemical-specific

tF DimensionlessHenry'sLaw constant CalculatedfromH by multiplyingby 41
(USEPA 1991a)

D. Diffi_ivity inwater (cmVs) Chemical-specific

K_ Soil-waterpartitioncoefficient (cmVg) ffiK_f_ Chemical-specific

K_ Soilorganiccarbon-water partitioncoefficient(¢mVg) Chemical-specific

f_ Fractionorganiccarbon insoil(g/g) 0.006 (0.6%)

19



SOIL SATURATION CONCENTRATION(sat)

" Equation 4-10: Derivation of theSoil Saturation Limit

sat:= _ (z<_b+ e,,+ H_ej)
Pb

Parameter _ Default

sat Soil saturationconcentration(mg/kg) -

S Solubilityinwater(rag/L-water) chemical-specific

Pb Dry soil bulk density(kg/L) 1.5

n Total soil porosity_) 0.43 or ! - (f_/p,)

p, Soil particle density(kg/L) 2.65

K_ Soil-water partitioncoefficient(L/kg) K_ x f_ (chemical-specific)

k_ Soil organic carbon/waterpartitioncoefficient (L/kg) Chemicalspecific

f_ Fractionorganiccarboncontentofsoil(g/g) 0.006orsite-specific

0,, Water-illledsoilporosity_ O.15

O, Airfilledsoilporosity(L../Lml) 0.28orn-O,,

w Average soil moisturecontent 0.1
0'g.._g_, ort_.Jkg,_)

H Henry'sLawconstant(atm-m3/mol) Chemical-specific

IT Dimensionless Henry's Law comtant Hx 41, where 41 is a units
conversionfactor

V
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• SOIL-TO-AIRPARTICULATEEMISSION FACTOR 0PEF)

_w, Equation 4-11:DerivationoftheParticulateEmissionFactor

3600s/h
PEF(m3/kg} = Q/C x

0.036 x (I-_ x (Um/Ut)3xF(x)

Parameter Definition ('units) Default

PEF Particulateemission factor(m3/kg) 1.316 x 109

Q/C Inverseof the mean concentrationat the center 90.80
of a 0.5-acre-squaresource(g/m2-sperkg/m3)

V Fraction of vegetative cover(unitless) 0.5

U, Mean annualwindspeed(m/s) 4.69

Ut Equivalentthresholdvalueofwindspeed at7 m (m/s) 11.32

F(x) Function dependent on U./U, derived using 0A94

Cowherd(1985) (unitless)
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Key: I.IRIS h-HF..ASTn-NCEAx,,'/vITHDR_,WNo-OIherEPAOOCUMENTSr-ROUTEEXTRAPOLATIONca-CANCERPRO nc-NONCANCERPR0 sM=SOILSATURATIONmix=CEILINGLIMIT*lwhom:nc< t00Xcl whom:M< 10Xca)•, . . .. ...... ., •

TOXiCiTY; INFORMATION _;,-_,_;=,:_,-_.'_._,.:,__., ..... _._=_,_.7_CONTAMINANT.:ef,_[_i_,,5_;_.PRELIMINARYREMEDIAL GOAI_S.flbR_ki_ '/ffS_ REENING_L.EVELS

l/(mgrkg..d) (m_g.d) - l/(mg_g-d), , (n_g.d)..: C =o110, ..... ..... • / ....... _, ........ ;.._ ._-_ :-_.*.,, 0oll (mo/kg) .' 8oll (mg/kg) . (ug/m.l)_(u'_) .=._lw. _. .... ' "_'_'_;"';:*'_ " " :_
/.OE-OIPI 1.4E-04h 0 0.0! 7440-39-3Bariumandcompounos b.21::+O3n= 1.0t--+Obmu b21:>01n,, "2UE:+U3e_ 1,Ol_+03B.2P..+01
4.os-0_I 4.oe-ozr o o._o ,4-20-t Baygon 2.2E+02,= 4.3E+03n= 1.5E+01,= 1.5E+02
=.OE__ _.os.o=, 0 0._0 4_m.4_-_Bayleton 1.6E+03n© 3.2E+04,,= 1.1E+02 ,_ 1.1E+03
2.5E-02I 2.5E-02r 0 0.10 ,30_-37-SUaytl_roIcl 1.41:+03nc 2.1P-.+04n= 9.11::+U1_ 9.1P..+U2n©
z.oe-ot! s.oe.01r 0 0.10 1861.40-1Ben°fin 1.6E+04,€ 1.0E+05m,,1.1E+03n= 1.1E+04
S.oE-ol! s.oe.oz, o O.lO _eo440-=Benomyl 2.7E+03_= 5.3E+04 ,= 1o8E+02n= 1.8E+03

•..,, ,.0,,, oo.1o "° °° °°t.oe.ot! toe.orr o O.lO too-sz.tBenzaldehyde 5.5E+03,= o= 3.7E+02 ,o .7 + _=
_ee.ozi _.00.o=, =.,e.oz_ _.ve_, _ o._o _.4_-2 Benzene 6.2E-01.-. 1.4E+00€,. 2.3E-01 =. 3.9E-01 =- 3.0E-02 2.0E-03
_.30.o__ 3.oe.o=I =._e.o=I 3.os-ozr o o._0 e=-eT.s Benzicline 1.91:-u_ M 1.3b-uz ea 2.9P,.-Ub ca 2.YP,.-U4 ea

4.0E.,_O0! 4.0E,_O0I 0 0.10 05-8_-oBenzoicacid 1.0E+05m,. 1.0E+05_x 1.5E+04_ 1.5E+05_ 4.0E+02 2.0E401
t.]e,oti t._e.o_, o o._o _0-07._Benzotrichloride 3.4E-02, 2.3E-01 =, 5.2E-04 =, 5.2E-03 =

s.ot=..oth =.oe-otr o O,10 _oo-01._ Benzyl alcOhOl 1.Ul::+u4n© 1.Ut::+Obm_1.110+03_= 1.11::+U4
_Xe-0!_ _.70-o_, t O.lO too,44._Benzylchloride 8.1E-01, 2.2E+00€., 4.0E-02 , 6.6E-02 =,

z.oe.oz! e.4e,ooi s._e._! o o.ot N4o.4_-tBerylliumandcompounds 1.5E+02,= 3.4E+03n= 8.0E-04 -,,"7.3E+01 ,_ 6.3E+01 3.0E_,00
1.0E-04! 1.0E-04r 0 0.10 141-06-2 BiOrln b.bb+UU no 1.UE+UU _= 3.1k-U1 n° 3.11::+UU r_
1.SE-02! t.SE-02r 0 0.10 026';7-04-3Blphenthrln(Talstar) 8.2E+02,o 1.6E+04 ,o 5.5E+01 n= 5.5E+02 M
s.os.ez! s.e,=.e=r _ o._o _=-s2.41,1-Blphenyl 2.3E+03,= 2.4E.04 n° 1.8E+02 ,= 3.0E+02 e=

_._e,-oo, _.ze_ooi _ 0._0 t,,44-4 OlstZ-CBloroelnyl)etiler 1.BE-u1u b.fol::-Ol_ b.UP..-U3u 9.UP_.-U3_u 4.US-U4 2.US-Oh
7.oe.oZ_ *.0e-o!! _.Se-OZh _.oe.o'zr ; o._o =_e-_z-=BIs(2-chlorotsopropyl)ether 2.5E+00, 7.4E+00 , 1.9E-01 , 2.7E-01 --
2.2E_1_I :LlE*O2| I 0.10 042-eB-1Bis(chloromethyl)ether 1.9E-04=, 4.3E-04 , 3.1E-05 M 5.2E-05 u

i i
,.u=._, n J==..u,=n o u._u _o0-so-t uis(z-cBioro-l-methyletnyi)eU_er 5.3L:+UU , 4.31::+Ui M i.UI--UI _ U.UP,-U1 =
1.4E-02 I 2.0E-02 I 1,4E-02 r 2,2E-02 r 0 0.10 117.111-7 Bis(2-ethylhexyl)phthalate (DEHP) 3.2E+01 ,-. 2.1E+02 = 4.8E-01 , 4.8E+00 =

s.oe-oz! s.oe.o=, o o._o el-or,.?BlsphenolA 2.7E+03o= 5.3E+04 ,o 1.8E+02_= 1.8E+03 _=
_).oe-o=! s.Te-o=, o O.lO 7,o_=.oBoron 4.9i-+U3n= U.UP..+U4,= 2.110+U1n= 3.:P..+U3no

Z.oe-o4h 0 0.!0 'TSZ_.m-2Borontrlfluoride 7.3E-01 _=
1.0E-4|. I.*le-Oll n 10.!OS _oe-ee-_Bromobenzene 2.8E+01,o 92E+01 ,o 1.0E+01 ,o 2.0E+01 ,=

e._e_ozI l.os-o2_ e._e.ozr =.oe-oar t o._o "ts-it,4 l_romo(liClllorometl_ane r 9.U1=.01 r_ 2,:3_.+U0 . 1,1z---O1 €= 1.UI=-U1 _- _.Uz--U1 3,UF--U2
T._e-o_I =.oe.o=! ,.es.o=I =.oe-oz_ o o._o _s-=s.=Bromoform(tribromomethane) 5.6E+01,. 3.8E+02=,- 1.7E+00=,. 8.5E+00 =,. 8.0E-B1 4.0E-02

_.,e.o=! _.4e-o=! _ o._o _.oH Bromomethane(Methylbromide) 3.6E+00,€ 1.3E+01_ 5.2E+00 _ 8.7E+00 _ 2.0E-01 1.0E-02
o o.to _Ol-SS-_4-Bromopl_enylpnenylether

_.oe-os_ s.oe-o_r o o._o =_o4._-aBromophos 2.7E+02,o 5.3E+03 ,= 1.8E+01,0 1.6E+02
_.oe_, z.oe.o=, o o._0 mg.e4.sBromoxynil 1.1E+03,o 2.1E+04 ,© 7.3E+01 ,0 1.8E+02
2.0E-0=I ;t.os-0Zr 0 0.1o toe_._-z Bromoxynll octanoate 1.1t::+u3 n° Z.11::+u4 n= 1.3P...+U1 ne 1.3P..+UZ n=

_.ee.o_, o.ee.otI t o._o _oe-_.o1,3-Butadlene 6.5E-03, 1.4E-02 =, 6.9E-03 =,, 1.1E-02 .
t.oe.o__ toe-otr o O.lO _.=e._ 1-Butanol 5.5E+03no 1.1E+05n= 3.7E+02r_ 3.7E+03 _ 1.7E+01 9.0E-01
5.OE-02! $.0E-02r 00.tO 20o11.41.5Butylate 2.71::+93 no 5.31::+U4 ,0 1.UP..+U;Lr_ 1._P-.+U3 e_
t.oe.oz, _.oe.ozr t O.lO to_.s_-e,-Butylbenzene 1.3E+02,© 5.5E+02,o 3.7E+01 ,= 6.1E+01 ,_
toe.el, toe-o!, t o.to _30-_., sec-Butylbenzene 1.0E+02,o 4.1E+02_= 3.7E+01 ,= 6.1E+01 ,=
t.oeaOZn l.oE-o3r 1 0.10 104-5.10 tert-uutylbenl:ene 1.21:+02 ,€ 4.9P-+02 n= 3.1P,.+U1 n= U.1E+U1 _=
:.oe.o_, 2.o_-o!r o o._o ,.ae-t Butylbenzylphthalate 9.3E+02,,_ 9.3E+02 ,,i 7.3E+02n= _.3E+03 _ 9.3E+02 8.1E+02
_.oe.ooI _.oe.oo, o o._o e_._o-_Butylphthalylbuty!glycolate 5.5E+04,o 1.0E+05m,,,3.7E+03 ,= 3.7E+04 ,0
_.OE.OSh 3.oe.o3r o o.to 7_.6o.s (.;acodylicacld 1.51:+Oi_ no 3.21::+U3 n© 1.11::+01 n= 1.11::+U:) ,o
_.oe.o_I e.=e,ooI sxe.os, o O.Ol 7,o._3._Cadmiumandcompounds 3.7E+01,= 9.3E+02 ,o 1.1E-03 , 1.8E+01 ,= 8.0E+00 4.0E-01 I

' ",:,_l.-ModlfledPRG"(PEA,1994) 9.0E+00
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t.ie.01 ! '=.oe-03I t.te..01r '=.0E-0=r 0 0.t0 _25.._-4' HexailycIro-l,3,b-trillJtrO-l,3,b-|rJazine 4.UP..+UO.- 2./1=+U1 €= 5.11::-0;' ,.., U.11=-gl = i__:°)_:_'_
=.ee.osr =.ee.oei o O.lOo=_.os.o1,6-Hexamethylonedilsocyanate 1.0E-02 r,= 1.0E-01 M
_.oe.oz_ s.ve-o_t _ O.lOtlO-S4-._n-Hexane' 1.1E+02.I 1.1E+02 .= 2.1E+02 ,= 3.5E+02 e=
3.3E-02I 3.$E-02r 0 0JOSt,=s-e4-=Hexazinone 1 .uP..+u_n= 3.bP..+U4_: 1.2P.:.+U2_ 1.21=+U_n=

3.0E_00I 1.7E_0!I 0 0.1030='-01.2Hydrazine,hydrazinesulfate 1.5E-01=, 1.0E+00=, 3.9E-04 =, 2.2E-02 =,
s._e.__ o Ü.to"_.o!.o Hydrogenchlodde 2,1E+01_=

3.oe.o=t =._e_t i O.lO.83.oe.4 HydrogenllUlfi(Je 1.Uk+UU_= 2.UI=+UUe_
4.de-O;Üh 4.0E-02r 0 0.tom-_t.t )-Hydroqulnone 2,2E+03,= 4.3E+04 = 1.5E+02,,= 1.5E+03 ,_
_.=e_t t._e.__ o Ü.to.ss4.44_ImazafiI 7.1E+02,,= 1.4E.04 ,_ 4.7E+01 _ 4.7E+02 n=
_.se-oti z._e.ovr o O.lOm3s41.zImazaquin 1.41=+u4no LUP-+Ubmix9.1_+UZe_ W.1P.+U3no
4.0e.Ot_ 4.oe.o'z_ o Ü.to=_;_tl.; Iprodione 2.2E+03,_ 4.3E+04 ,, 1.5E.02 ,, 1.5E+03_=

_._--T"_,,_ o O.Ol7_=H_ Iron 2.2E+04,€ 1.0E+05 ,_x 1.1E+04_
:._E.01! =Lol.otr t O.tO;e-8=-t IsÜbutanol 1.U['-+U4 r,= 4.Ur"+U4 .t 1,1_+U3 n_ t.UI=,+U;.I

II.SE-04I 2.0E-01I 0.SE-04r =.0e.Otr 0 0.tO_e-Sl-_ IsÜphotonÜ 4.7E+02=" 3.2E+03 ca.7.1E+00 . 7.1E+01 - 5.0E-01 3.0E-02
1.sereI t.se.o'zr o o._o=u_o-s_Isopropalln 8.2E+02,= 1.6E+04_ 5.5E+01_= 5.5E-I.02,=
1.0E._1I 1.1E-01r _ o._oml-s,_ Isopropylmetnylpnosphonlcacid ,%bP.+u3 _= 1.1P..+u_ e_ 4.uP.+u;' _ '3./1=+U3 no ' '
s.o_.__ s.Üe_, o o._oe_so._ Isoxaben 2.7E+03_ 5.3E+04 ,_ 1.8E+02 ,!= 1.8E+03n=

!.8E'_01II !.81[,1'01r O0.10143-00-0Kepone 2.5E-02=, 1.7E-01 r.= 3.7E_)4 ,- 3.7E-O3=
=.oe._ I US.o= r 0 o._o17a_!._,_LaCtoTen lolP..+uz _ z.1P-.+u3 r,€ T.31=+UU _, i.3P..+U1 M

PRGelM•ed_F..PAMedelI,II_UBK(I|IMInndTRWiIINI . 7431-92-1 Lead 4.0E+02_= 1,0E+03_= 4,0E+00 M
"CAL-ModlfledPRG"(PEA,1994) 1.3E.02 I

• 1.de.OrI o O.lO7=_o.2 Lead(tetraethyl) b.bl=-U3,= 1.11=-U1 _: 3.rP...-U3r_
=.Üera_ :.oe.o_, o O.lO,o.ss-, Llnuron 1.1E+02,_ 2.1E+03 ,0 7.3E+00r_ 7.3E+01 ,,_
=.oe-_• o Ü.ort_3_---=Lithium 1.5E+03_ 3.7E+04 ,= 7.3E+02 ,.
2.0E-01I :LOE-01r 0 o.to l_OSs._-eLofldaX 1.11:+U4 _ 1.UP..+U5 rr._ /.31=+U_' nc /,_l=+g;,t n_
:l.oe-_I :l.0E.O:lr 0 0.1ot:l.Ve-SMalathion 1.1E+03_= 2.1E+04_= 7.3E+01_= 7.3E+02 M
t.oe-o_t t.oe.o__ o o._o_3_.e Maleicenhydrlde 5.5E+03r_ 1.1E+05,€ 3.7E.02 r_ 3.7E+03n_
_.oe.otI I.oe.ot r I 0.1o 1:e_1_-1 MaIOIC hydrazlde 1._l::+g_ M ,_.I_P-..+U3,_ 1.UI=+U_ n_ 3,UI=.U3 ne
=.oe.os_ =.de.de_ o 0._o_..= MelonÜnitrite 1.1E.00 _ 2.1E+01_= 7,3E.02 . 7.3E..01M
"OE-02h 1.0E-02r 0 0.10_0_041.;Mancozeb 1.6E+03r_ 3.2E+04 r_ 1.1E+02,_ 1.1E+03 ,,

6.0E-02 o S.0E-O3 I Ü.0E.O2 r 11._4).! ir 0 0.10 1242748-2 Maneo /.4P_+uu =. b.U1=+U1 cl 1.1P-U1 al 1.11"-+UU c_

=._e.o,t _Ae-_si 0 0.or_43_-_-SManganeseandcompounds 3.1E+03r_ 4.5E+04n_ 5.1E-02 ,_ 1.7E+03 r_
_._.osh e.oe.osr 0 o._o_SO.lO._Mephosfolan 4.9E+00,, 9.6E+01 ,o 3.3E-01 _ 3.3E+00 ,_ :
3.0e-02 I ' ' 3.0E.02 i' 0 0.10 24307.20-4Meplqual 1.UI::+U;Jn_ 3.21=+U4M 1.11=_'UZn_ 1.11=+U3 no

,Üe-o,, _.oe.o_a -_e.e,, _.oe.ot_ 0 O.lO_4_._4 2-Mercaptobenzothlazole 1.5E+01, t.0E+02 ,-. 2.3E-01 ,,, 2.3E+00 ,.-
=ae._l o o.o_740_._ Mercuryendcompounds , 2.2E+01,, 5.6E+02 ,_ 1.1E+01 t

e.eE..osI _w ,v-143_-o7.e Mercury(elememal) 3.11=-U1 n_
_.oemi o O.lO,,i,7.u.eMercury(methyl) 5.5E+00_= 1.1E+02,= 3.7E+00 ,,
_.o_.osI =.de-oÜ, o o._o_so-_ Merphos 1.6E+00r,= 3.2E+01 _ 1.1E-01 _ 1.1E.00 ,,=
_.oe.os, =.de.der o O.lO_N_., Merpl_osOXlCle 1.UP...UU_ 3.21=+U1_ 1.11=-U1i1= 1.11=+00.=
0.0E.0'_I 0,0E-O_r 0 0.101711=?-I0-1Metalaxyl 3.3E+03,_ 6.4E+04 _ 2.2E+02_ 2.2E+03 ,_ e
1.oe.o4i =.oe.o4h i o._om-ee-y Methacrylonltrile 1.8E+00,= 8.4E+O0_ 7.3E-01r_ 1.0E+00e_i

Ü.de-OÜI o.oe.osr o oJÜlOZeS._.eMetnamldopnos Z./E+UUn= b.3P..+UIn© 1.81=-U1e= 1.UI:+UUM
Ü.de.el_ s.oe.otr o Ü.too_-_-1 Methanol 2.7E+04n= 1.0E+05 ,,= 1.8E+03r_ 1.8E+04_=
toe.ost t.oe.o_r o O.lO_so-_7.eMethidaihion 5.5E+01,_ 1.1E+03_• 3.7E+00_= 3.7E+01

( , ( (
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KII_: IglRIS h-HEAST n',NCEA x=WITHDRAWN o,,,OtherFPA DOCUMENTS r,,ROUTE EXTRAPOLATION €a-CANCER PRO nc-NC _ICANCER PRO sal,,8OIL 8ATURATION max=CEILING LIMIT "_whem: no ,z 100Xr,4| _{wh_: no < t0X €4)

• FUR"PLANNINg;PU " "
: ;!_ •

TOXICITYINFO ';i ;i ii! . "; ONTAMiNANT:_:i_I:!._:.';/ :!;;'PRELIMINARYREMEDIAi: ;0/:;: LEVELS
' '_;:. ':_.i!i_;_'; :_'::';_;_i!_+':=='i;_,_,:i' :'._: V :-kin ' .... " • L : : : "i" ! ., .." :. '; . . . L • :..:. " : .' ,;. .F.."U|oraaon'to .............GroundWat.r": •
SFo RfD_.: ;i:_" _eFI !'!: ,=.;;_;_?'.'Rf91_':?'.'_ Oibl, CASNo.' '. " . .;: • ..:,. : . _; R=sldentl=l - . liidustd=l ' . DAF:I0 ._;=... DAF'I ,"

lt(mg_g-d)I._g-d) / il(_i-d):;:!: lm_ka-d):-_ii_€.o,0 ' '" _" "'"S=_l(_0i "'::';"so,imp0)_ (_i_i;)/ i,Wk=)
_.ee.o2I =.ee-ozI =.aS-o=; , =.as.o=r ') t o.m e_o-2o-a 1,1,1,Z-letracllloroethane L_,. t._,._> (_ . ;'.BE+go U.UP..+UU_ 2.OP.-U1 ca .4.3P.-UZ
'=oe-olI z.oe.ol, t o.lo7o-=4-s1,1,2,2-Tetrachloroathane/ .... 3.6E-01 8.7E-01 =, 3.3E-02 _, 5.5E-02 3.0E-032.0E-04

s=z_z. toe.el= =.as.el. tte.=t . t o.tot=_._ Tetrachloroethylene..UAL.ModltledPHG"(PCE){PP.:A,1_J4) 4.7E+00 • 1.6E+01 =, 3.3E+003.Zy..01" 1.1E+00 6.0E-023.0E-03

_.ms.=_ =.oe_, o o.to.-mz 2,3,4,6-Tetrachlorophenol 1.6E+03 3.2E+04 n= 1.1E+02 _= 1.1E+03
_.msoo__ =.ms_t. o o.tosue-zs-tp,a,a,a.Tetrachlorotoluene 2.2E-02 1.SE-01 =. 3,4E-04 = 3,4E-03
2.4E-02h 3.01_-02I Z.4e-0Zr a.oe.,oZ_ o o._oNHt.s letraChlOrovlnpl_os 1.gE+Ut I.Z,'=+UZe+ 2.uI:-U1- 2.Si:+UU

_.ms__ s.ms-o4, o o._o=_n-z4-sTetraethyldithlopyrophosphate 2.7E+01 5.3E+02 .= 1.8E+00 M 1.8E+01
LSe_, U"._: ,, o o.t0_0_-=_-0Tetrahydrofuran 4.7E+03 9.2E+04 _ 3.1E+02 ,. 3.1E+03
I.ms-osh 0 0,0t I=_4-3Z-SI nalliGoxioa O.ZP-.+UU 1.3F'+U2 _ 2,BP.+UU
e.oe.osi o o.o_se_e-e Thalliumacetate 6.7E+00 1.7E+02M 3.3E+00 7.0E-O14.0E-01
e.oF.osi o o.o_m3.n-t Thalliumcarbonate 6.0E+00 1.5E+02 ,. 2.9E+00 7.0E-014.0E-01
O.OE.OSI o O.OS/;_I._Z.O ! IlalliUm crllorlda u.u[-+oo 1.b_+U2 n_ Z,_'+UU /.U_....U1 4,U1=-U1
e.ms.osI o o.o_to_oz.4s-_Thalliumnitrate '6.7E+00 1.7E+02_= 3.3E+00 7.0E-014.0E-01
e._z_. o o.o__=o=_-s_.eThalliumselenite 6.7E+00 1.7E+02_= 3.3E+00 7.0E-01 4.0E-01
e.ms-osi 0 o.ot _440._e.eI halllUm SUlfate U.UP-.+UU 1.bP..+g2 _ 2.gP..+UU r,UI=-U1 4.UP.-U1
t.ms.oz, 't.ms-oz, o o._o=e_40-_-_Thlobencarb 5.5E+02 1.1E+04_= 3.7E+01 ,_ 3.7E+02
t_.,.ot. s._.o_, o 0._oN_A Thiocyanate 5.5E+03 1.0E+05_.x 3.7E+02r_ 3.7E.03
3.0E-02 x 3.0S-OZr 0 0,10 ZI_WI-t/-O 2.(Thlo_ye_omelhyNhtoFbenzothiLtole(TCMTB) 1._F'+U_ 3,_'P--.+U4 *= 1.11"+07 no 1,11_+U3
=.as.e4h _.ms.o4_ o o._o_.t_ Thlofanox 1.6E+01 3.2E+02 ,= 1.1E+00 ,= 1,1E+01
=.as.o=i ,.ms+=_ o 0._0==r_os-_Thlophanate=methyl' 4.4E+03 8.6E+04_ 2.9E+02 _ 2.9E+03 -
e.oe.o=_ _.oE.o._r o o._o_=_._s-eIniram z.1P..+uz b.3P..+U3ne 1.UP..+U1_= 1.ub+g2 '
0.as.Or h 0 0.01 Na TIn(Inarglmio,eNldlNtyflkloxklefororglmlotln) 4.5E+04 1.0E+05 ..= 2.2E+04
=.ms.o_I t.te-ot_ t o.toto_._ Toluene 5.2E+02 _ 5.2E+02 ,,_ 4.0E+02 ,_ 7.2E+02 1.2E+01 6.0E-01

==[_oo h 3,2E_0 r 0 0.m 0_1-s0-1 IOluene*z,4-alamlne 1.4P..-u1 _ 9.4P..-u1 -- Z.lt:-u3 ea 2.1i--UZ
o.ms.ot_ a.ms.o__ o o.too_-_o.sToluene-2,5-dlamine 3.3E+04 .= 1.0E+05mx2.2E+03 _. 2.2E+04
Z.ms-0th :l.ms-0tr 0 0.tOe:_m.s Toluene-2,6-dlemine 1.1E+04,. 1.0E+05m..7.3E+02 n=7.3E+03

t._e-m i t_e-m r o O.tO1o_-4s-o p-lolmome _{.3{-+UU _ 1._10+U1 _ 3.b1=-UZ _ 3.bz'--U1
_.te,ooo t._e.oo_ o o._oeoot4s.zToxaphene 4.0E-01=, 2.71:+00'_ 6.0E-03 _, 6.1E-02 3.1E+01 2.010+00

t.se.o_, _.ms.o=_ o 0._omw_._s.Tralomethdn 4.1E+02,_ 8,0E+03r_ 2.7E.01 r_ 2.7E+02
t.ms-O2I 1,3E-02r o o._oz=o=-tT-s Irlallate /.lt'+UZ n= 1.410+U4 no 4,/P-.+U1 n¢ 4,/P...U _'
tms.o=_ tms-oz, 0 o._oe_o_.s_sTdasulfuron 5,5E+02_ 1.1E+04_ 3.7E+01 ,= 3.7E+02
I.ms-O=I 0.ms-_3r 00.100tS-04-31,2,4-Tdbromobenzene 2.7E+02_ 5.3E+03 ,,= 1.8E+01 ,= 1.8E+02 :
z.o044 i o o.to _-._s-e IrlOU_,ltln OXlOetll:llU | 1.UF'+U1 .= 3,Zb+UZ _= 1.110+O1

:._e_ _ _.4s__ o o,_oe_-..s 2,4,6-Trichloroanillne 1.3E+01=, 8.8E+01=. 2.0E-01 = 2.0E+00
_._e-o__ Z.ms_r o o._o=_=-so._2,4,6-Trlchlomanilinehydrochlorlde 1.5E+01=, 1.0E+02_,, 2.3E-01 == 2.3E+00

s.oE.oz; s.?e-ozh S o.to _2o-ez.t 1,z,4-lrlCnlOrooanzene 4.Ub+UZ r_ 1./P-.+U3 ..t Z.11=+UZ _ 1._='-+UZ b'.UP..+UU 3.UI=-UI
=se.o_. z._e.o__ t o.m;,_-s_ 1,1,1-Tdchloroethane 6.8E*02 ,_ 1,4E+03 ,,t 1.0E+03r_ 7.9E+02 2.0E+001.0E-01

s._emi ,.ms-elI us.el i _.ms-o=r t o._o_oo.s 1,1,2-Tdchloroethane 8.2E-01=." 1.9E+00=.' 1.2E-01 ,- 2.0E-01 2.0E-02 g.0E-04
t.iE-o2 . 8.0E-03 x 0.oe.o3 n 0.oe-o3 r t o.to ?ll.ot4 lrtChloroethylenef_lUl=) z.11=+ug r_- U.1P.+UU -_," 1.11=+UU =" %.OP.+UU U,U1=-OZ 3.UP..-U3

=.ms-o_i =.ms-orh t o.to_ Trichlorofluoromethane 3 8E+02,= 1.3E+03 ,_ 7.3E+02 M 1.3E+03
t.ms.ot, tms.o_, o o.to_s-=_ 2,4,5-Tdchlorophenol 5.5E+03M 1.1E+05_ 3.7E+02 _= 3.7E+03 2.7E+02 1.4E+01

1.1e-o2i 1.1E-o2I o o.toe_oe-z z,4,o-lricnloropnenol 4.ub+gl co 2.1P..+U_'_, U.Z1=..U1ca U.I['-+UU Z,U1=-U1U.UP-ULS
• t,ms-0ZI t.ms-O_r 00._0,._e.s 2,4,5-TrlchlorophenoxyaceticAcld 5.5E+02,_ 1.1E.04 ,= 3.7E+01 ,_ 3.7E+02

ii.ms.o31 li.ms.03, 00.1093-72.12-(2,4,5-Tdchlorophenoxy)proploplcacid 4.4E+02.= 8.6E+03_ 2.9E+01 r_ 2.9E+02
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Summary : Site 1 Recreational Pile: SANPLE.DAT

Dose ConversionFactor (andRelated) ParameterSummary

Pile: DOSFAC.BIN

v
e o Current o o Parameter

Menu o Parameter o Value o Default o Name

A-I o Ground externalgamma,volume DCP's, (wrem/yr)/(pCl/cm**3):o 0 •

A-I o Pb-210+D , soil density= 1.0 g/cmt_3 o 4.870E-03o 4.870B-03 • DCPI(1,1)

A-1 o Pb-210+D , soil density= 1.8 g/cw**3 o 2.310E-03o 2.310R-03 Q DCFI(1,2)
A-1 o o o •

A-1 o Ra-226+D , soil density= 1.0 g/cm**3 o 1.550E+01• 1.SSOB+01 • DCPI{ 2,1)

A-1 o Ra-22G+D , soil density- 1.8 g/cwt*3 o 8.560E+000 8.'560E+00o DCPI( 2,2}
A-Z o o o o

A-Z o Ra-228+D , soll density= 1.0 g/cm**3 o 8.180E+00• 8.180B+00 o DCPZ(3,1)

A-1 o Ra-228+D , soil density= 1.8 g/cmt_3 o 4.510E+00o 4.510E+00 o DCPI(3,2)
A'I o o o o

A-I o Th-228+D , soil densityw 1.0 g/_e3 o 1.330E+01o 1.3302.01 o DCPZ(4,1)

A-I o Th-22S+D , soil density= 1.8 g/cmtt3 o 7.360E+00o 7.360E+00 o DCPI(4,2)
o • o o

A-3 o Depth factors,groundexternalgamma, dimensionless: o • •

A-3 o Pb-210.D , soil density: 1.0 g/cw*_3, thickness- .15m o 8.800E-01o 8.800E*01 • FD(1,i,1)

A-3 o Pb-210+D , soil density- 1.0 g/cm*_3,thickness- 0.5 m o 1.000E+00o 1.000E+00 o PD(1,2,1)

A-3 o P_-210+D , soil _ensity : 1.0 g/cm**3o thickness = 1.0 m o 1.OOOE.O0 • I.OOOR.OO o _D( 1,3,1)

A-3 o Pb-2Z0.D , soil density = 1.8 _/_3, thickness _ .IS _ _ _.TOOB-OI o _.TOOE-OI o P_D( l,Z,2)

A-3 o Pb-210+D , SOil density- I.B g/_*es, thickness- 0.S w • 1.000E.00• Z.000E+00 • FD(1,2,2)

A-3 o Pb-210+D , soil density= 1.8 9/=w*'3,thickness= 1.0 m o 1.000E.00o Z.000E+O0 o FD(1,3,2)
A-3 o o o •

A-3 o Ra-226+D soil density= 1.0 g/€_*_3, thickness_ .15 m o 6.300E-01• 6.300E-01 o PD(2,1,1)

A-3 o Ra-226+D soil density= 1.0 g/_**3, thickness- 0.S m o 9.200E-01• 9.200E-01 o PD(2,2,1)

A-3 o Ra-226+D soil density- 1.0 g/omen3, thickness- 1.0 m o 1.000B+O0o 1.000E+O0 o PD(2,3,1)

A-3 o Ra-226+D soil density= 1.S g/_w**3, thi_cnsss- .15 w • 8.$00E-01• 6.500E-01 o PD(2,1,2)

A-3 o Ra-226+D soil density= 1.8 g/cw*_3# thickness- 0.S m o Z.000g+00o 1.000g+00 " FD(2,2,2)

A-3 o Ra-226+D soil density= 1.8 g/c_*e3, thickness= 1.0 m o 1.000E+00• 1.000E+00 o PD(2,3,2)
A-3 o o • o

A-3 o Ra-228+D soil density= 1.0 g/cm_*3, thickness= .15 w o 6.800E-01o 6.800E-01 o FD(3,1,1)

A-3 o Ra-228+D soil density. 1.0 g/_**3, thickness- 0.S w o 9.700E-01o 9.700E-01 o FD(3,2,1) "

A-3 o Ra*22S+D soil density- 1.0 g/cm**3,thickness. 1.0 w o 1.000E+00o Z.000E+00 o PD(3,3,1)

A-3 o Ra-228+D soil density- 1.8 g/cw*_3,thickness- .IS m o 8.S00B-01• 8.500B-01 o FD(3,1,2)

A-3 o Ra-228+D soil density- 1.8 g/cm**3,thickness: 0.5 w o 1.000E+00o 1.000B+00 o PD(3,2,2)

A-3 o Ra-228+D soil density: 1.8 g/cm**3, thickness: 1.0 m o 1.0008+00• 1.000E+00 • PD(3,2,2)
A-3 o o • o

A-3 o Th-228+D soil density: 1.0 g/cwe*3, thickness= .15 m o 6,100E-01• 6.100B-01 • FD(4,1,1)

A-3 o Th-228+D soil density: 1.0 g/emcee, thickness: 0.5 _ o 9.400E-01o 9.400E-01o PD(4,2,1)

A-3 o Th-228+D soil density. 1.0 g/_m_3, thickness-I.0 m • 1.000E+00• 1.000E+00 o PD(4,3,1)

A-3 o Th-228+D soil density= 1.8 g/cw*t3, thick_ess= .15m o 7.5002-01• 7.S00g-01 o PD(4,1,2)

A-3 o Th-228+D soil density= 1.8 g/_*_3, thick1_ess= 0.S m o Z.000E+00o Z.000E+00 o FD(4,2,2)

A-3 o Th-228+D soil density= 1.8 _/_tt3, _hickness- 1.0 m • Z.000E+O0• Z.000E+00 o FD(4,3,2)
o o • o

B-1 o Dose conversionfactorsfor inhalation,wrew/pCi: • o o

B-1 o Pb-210+D o 2.100_-02• 2.100E-02 • DC_2(1)

B-I o Ra-226+D o 7.900E-03• 7.900E-03 o DCF2(2)

B-1 o Ra-228+D o 4.S00E-03 o 4.500E-03 o DC'F2(3)

B-I o Th-228+D • 3.100E-01o 3.1002-01 o DCF2(4)
o • o • t_

D-1 o Dose conversionfactorsfor ingestion,mrem/pC_: o • o

D-I o Pb-210+D o 6.70_B-03• 6.700E-03o DC_3(I)

D-I o Ra-226.D o 1.1002-03o 1.100E-03 • DCP3( 2}
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Summary : Site 1 Recreational Pile: SAMPLE.DAT

Dose Conversion Pacnor (and Related) Parameter Summary (continued)

File: DOSPAC.BIN

o o Cu_ent o o Parameter

Menu , Parameter o Value o Default • Name

D-1 " Ra-22G+D o 1.200_-03 o 1.200R-03 o DCP3(3)

D-1 o Th-228+D o 7.S00H-04 o 7.S00E-04 o DCF3(4)

o o o •

D-34 o Food transfer factors: o o o

D-34 o Pb-210+D , plant/soil concentration ratio, dimensionless o 1.000E-02 o 1.000E002 o RTP(1,1)

D-34 o Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) o 8.000_-04 o 8.000E-04 o RT_(1,2)

D-34 o Pb-210+D , milk/livestock-intake ra_io, (pCi/L)/(pCi/d) e 3.000E-04 o 3.00QE-04 o RTF(1,3)

D-34 o o o o

D-34 o Ra-226+D 0 plant/soil €oncentration ratio° dimensionless o 4.000E-02 o 4.000E-02 • RT_(2,1)

D-34 o Ra-226.D , beef/livesnock-intake ratio, (pCi/kg)/(pCi/d) o 1.000E-03 o 1.000E-03 o RTF(2,2)

D-34 o Ra-226+D , milk/livesnock°intake ratio, (pCi/L)/(pCi/d) • 1.000E-03 e l.O00E-03 e R_(2,3)

D-34 o e • o

D-34 o Ra-228+D , plant/soil concentration ratio, dimensionless • 4.000E-02 o 4.000B-02 • RTF(3,1)

D-34 o Ra-228+D , beef/livestock-intake ratio, (pci/kg)/(pci/d)• I.oooE-03 , 1.000E-03 o RTF(3,2)

D-34 o Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) o 1.000E-03 o 1.000E-03 o RTF(3,3)

D-34 o • • •

D-34 o Th-228+D , planU/eoil =oncent_tion _-anio,dimensionless e I.OOOE-03 o l.O00E-03 e RTP( 4,1)

D-34 " Th-228+D , beef/livestock-intake ratio, (pci/kg)/(pCi/d)• 1.000E-04 o 1.0O0E-04 • RTF(4,2)

D-34 e Th-228+D , milk/livestock-intake ra_io, (pCi/L)/(pCi/d) • S.000B-06 e S.OOOE-06 e RTF(4,2)
o o o o

e Bioaccumulation factors, fresh water, L/kg: o o o

o Pb-210.D , fish o 3.000E+02 • 2.000E+02 e BIOPAC(i,I)

D-S o Pb-210.D , crustacea and mollusks o 1.000B+02 e 1.000E+02 • BIOPAC(1,2)

D-S o o o o

D-S e Ra-226+D , fish e S.000B+01 e 5.000B+01 e BIOPAC(2,1)

D-S o Ra-226+D , crustacea and mollusks o 2.500E+02 o 2.500B+02 o BIOPA_(3,2)

D-5 o o o o

D-S o Ra-228.D , fish e 5.000_+01 o S.000E+01 e BIOFAC(3,1)

D-S o Ra-228+D , crustacea and mollusks e 2.500E+02 o 2.500E+02 e BIOPAC(3,2)

D-S o • o o

D-S o Th-228+D , fish e 1.0008+02 o 1.000E+02 e BIOPAC(4,1)

D-S o Th-228+D , crustacea and mollusks o S.000B+02 o 5.000R+02 o BIOPAC(4,2)



RESRAD,VersionS.191 T" Limit = 0.S year 08/14/98 12:36 Page 4

Summary : Site 1 Recreational Pile:SAMPLE.DAT

Site-SpecificParaBetsrSummary

o o User e o Used by RESRAD e Parameter

Menu e Parameter o Input o Default • (If different from user input) e Name

R011 " Area of contaminatedzone (m**2) o 4.8S6E+04e 1.000E+04 o o AREA

R011 o Thicknessof contaminatedzone (m) o 6.100E-01• 2.000E+00 o .-- o THICk0

R011 _ Lengthparallelto aquiferflow (m) o 1.000E+02e 1.000E+02 e --- " LCZPAQ

R011 _ Basicradiationdose liwit (mre_/yr) 0 3.000E+01e 3.000E+01 e --- e BRDL

R011 ° Time sinceplacementof material (yr) o 0.000E+00e 0.OOGE+O0 e --- a TI

R011 o Timesfor calculations(yr) e 1,000E+00• 1.000E+00 e .-- e T(2)

R011 _ Timesfor calculations(yr) " 3,000E+00e 3.000E+00 • --- e T(3)

R011 o Times for calculations(yr) o 1.000E+01• I.O00E+01 o --- o T(4)

R011 e Ti_es for calculations(yr} • 3.000E+010 3.000E.01 e .-_ o T(5)

R011 o Times for calculations(y_) e 1.000E+02e Z.000E+02 e --- e T(6)

R011 o Times for calculations(yr) e 3.000E+02e 3.000E.02 _ --- o T(7)

R011 o Times for calculations(y-_) o 1.000E+03o I.O00E+03 o ___ o T(8)

R011 o Times for calculations(yr) • not used o 3.000E.03• °-. o T(_)

R011 o Tiwes for calculations(yr) • not used o 1,000E+04o ___ o T(10)
o • o o o

R012 • Initialprincipalradionuclide(pCi/g): Ra-226 o 9.000E-01o 0.000E+O0o ___ o $1(2)

R012 o Initialprincipalradionuclide(pCi/g): Ra-228 • 4._00E-01o 0,000E+00o --- • $1(3)

R012 o Concentration in gz_ound_ter (pCi/L): RA-226 o no_ used o 0.O00E.00 o .-- o WI(2)

R012 o Concentrationin _rroundw_er (pCi/L): R_-228 • not used o 0.O00E.00o --- o WI(3)
o o o o •

R013 o Cover dep_.h (_) o 0.000E+00 o 0.000E+00 o .__ o COVER0

R01_ • Densityof coverwaterial (g/cm**3) • not used o I.S00E+00 o ___ o DENSCV

R013 • Coverdeptherosionrate (_/yr) o sou used • Z.OO0E-03 o ___ o VCV
R013 o Densityof contaminatedzone (g/_**3) o Z.S00E+00o Z.S00E+O0 o ___ • DENSCZ

ROZ3 o Contaminatedzone eroeio_rate (m/yl') o I.O00B-03e Z.000E-03 o --_ o VCZ

R013 o Contaminatedzone total porosity • 4.000E-01o 4.000E-01 e ___ o TPCZ

R013 o Contaminatedzone effectiveporosity o 2.000E-01• 2.000E-0Z o ___ o EPCZ

R013 • Contaminatedzone hydraulic€onductivity(m/yr) • 1.000E+01o Z.000R+0Z o ___ o HCCZ

R013 • Contaminatedzone b paraweter • S.300E+00o S.300E+O0 o ___ • BCZ

R013 o Humidi_yin air (g/cw_3) o not used o 8.000E+00o -.- o HEMID

R013 • Evapotranspirationcoefficient • S.000E-01• S.000E-01o ___ • EVAIWER

R013 o Precipitation(m/yr) o 1,000E+00• I.O00E+00o --- o PRECIP

R013 o irrigation (m/yr) • 2.000E-O1 o 2.OOOE-OZ o ___ • RI

R013 o Irrigationmode • overhead • overhead o ._- o ZDZTCH

R013 o Runoffcoefficient o 2.000R-01o 2.000E-01o --- o RUNOFF

R013 o Watershedarea for nearby streamor pond (m**2) • 1.000E+06• 1.000E+06e ___ o WAREA

R013 o Accuracyfor water/soilcomputations o 1.000E-03• 1.000E-03o .... o EPS
o o • o o

R014 o Density of saturated zone (g/€_**3) • Z.S00E+00 o 1.500E+00 o ___ o DENSAQ

R014 o Saturatedzone total porosity • 4.000E-01• 4.000E-0l o ___ o TPSZ

R014 • Saturatedzone effectiveporosity • 2.000E-01o 2.000E-01o ___ • EPSZ

R014 o Saturatedzonehydraulic conductivity(m/yr) o 1,000E+02• 1.00OR.02o _._ o HCSZ

R014 • Saturatedzone hydraulicgradient o 2.000E-02o 2.000E-02• ___ • HGWT

R014 o Satu_ratedzoneb parameter • S.300E+00• S.300E.00o ___ o BSZ

R014 o Wauer tabledrop rate (m/_Fr) o Z.000E-03 o 1.000E-03o --- o VWT

R014 o Well pump intakedepth (_ below water table) • 1.000E.01• 1,000E.0l• ___ • DWIBWT

R014 • Model:Nondispersion(ND) or Mass-Balance(MB) o ND o I_D o __. o MODEL

R014 o Well pumpingrate (w**3/yr) o 2.500E+02o 2,500E+02o ___ o UW
o • o o o

R015 o Numberof unsaturatedzone strata • not used o 1 o ___ o NS
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Summary : Sine i Recreational File: SAMPLE.DAT

Site-Specific Parameter S_mmary (conUinued)

0 o User o o Used by RESRAD o Parameter

Menu • Parameter " Input • Default o (If different from user input) o Name

R015 o UnsaY. zone 1, thickness (m) o not used = 4.000E+00 • ___ e H(1)

R01g _ Unsau. zone 1, soil density (g/cm**3) • not used o I.S00E+00 e --- o DENSUZ(1)

R01S " UnsaY. zone i, _otal porosity o not used o 4.000B-01 o --- o TPUZ(1)

R015 o UnsaY. zone 1, effective porosity o no_ used • 2.000E-01 o --- o EPUZ(1)

R015 _ UnsaY. zone 1, soil-specific b parameter o not used = 5.300E+00 o --- o BUZ(1)

R015 o Unsay. zone 1, hydraulic conductivity (m/yr) o not used o 1.000E+01 " --- o NCUZ(1)
o o o o o

R016 o Distribution coefficients for Ra-226 o • o o

R016 o Contaminated zone (c_**3/g) o 7.000E+01 o 7.000B+01 " --- € DCNUCCI 2)

R016 o Unsaturated zone 1 (c_*_3/g) o 7.000E.01 " 7.000E+01 _ --- o DCNUCUI 2,1)

R016 o Saturated zone (cm*'3/9) o 7.000E+01 o 7.000E+01 o ..- o DCNUCSI 2)

R016 o Leach rats (/yr) • 0.000E.00 o O.000B+00 o 7.783E-03 o ALkali:HI2)

ROI6 • Solubility constant o 0.000E+O0 o 0.O00E+00 o not used e SOLUBK_ 2)
o o o o o

R016 o Distribution coefficients for Ra-228 o o o o

R016 o Contaminated zone (cm_*3/g) o 7.000E+01 • 7.000E+01 " --- o DCIgUCCI 3)

R016 o Unsaturated zone I (cm**3/g) o 7.000E+01 o 7.000E+01 o --- o DCNUCUI 3,1)

ROI6 o Sa_uzya_edzone (_m*_3/_) - 7.OOOE+Ol o 7.oooE+ol o .-- o DCI_IECS_3)

R016 " Leach rate (/yr) " 0.000E+00 o 0.000E+00 " 7.783B-03 - ALEACHI 3)

R016 " Solubility constant - 0.000E+O0 o 0.000_+00 o no_ used o SOLUBKI 3)
o • @ o

• o Distribution coefficients for daughter Pb-210 • " o o

o Contaminated zone (_**3/g} • 1.000B+02 o 1.000B+02 _ --- • DCNUCC(1)

R016 _ Unsaturated zone 1 (c_*_3/g) • 1.000E+02 • 1.000E+02 _ --- • DCI_UCU(I,I)

R016 e Saturated zone (cm*t3/g) • 1.000E+02 e I.O00E+02 o .-- • DCNUCS(i)

R016 o Leach rate (/yr) • 0.O00E+00 • 0.O00B+00 o S.453E-03 e AL_ACH(1)

R016 _ Solubility cons_an_ o 0.000E+00 • 0.0008+00 o no_ used o SOLUBK(1)
o o o o o

R016 o Distribution coefflcien_s for daughter Th-228 e o o o

R016 o ContamLinated zone (€_**3/g) o 6.000E+04 " 6.0008+04 o --- o DCNUCC(4)

ROI6 o Unsaturated zone I (cm**3/g) o 6.000E+04 _ 6.000E+04 o .-- o DCNUCU(4,1)

R016 o Saturated zone (cm**3/g) • 6.000E.04 " 6.000E+04 o --- • DCIgUCS(4)

R016 o Leach ra_e (/yr) o 0.000E+00 • 0.000E+00 • 9.107E-06 o ALEACH(4)

R016 o solubility constant • 0.O00E+O0 o 0.000E+00 o not used o SOLUBK(4)
• • o o o

R017 o Inhalation ra_e (m**3/yr) o 7.$63E+02 o 8.400E+03 o ..- o INHALR

R017 o Mass loading for inhalation (g/m**3) o 2.0008-04 e 2.000E-04 e ..- o NLINH

R017 o Dilution length for airborne dus_, inhalation (_)o 3.0008+00 o 3.000E+00 o --. o LM

R017 o Exposure duration o 3.000E+01 • 3.000E+01 o ..- o ED

R017 • Shielding factor, inhalation o 4.000B-01 o 4.0006-01 o --. • SHF3

R017 o Shielding factor, external gamma o 7.000B-01 o 7.000E_01 • -.- • SHPI

R017 o Fraction of time spent indoors o 0.000E+00 o 5.O00E-01 o -.. o FIND

R017 o Fraction of _ime spent outdoors (on aide) o 1.000B-01 o 2.$00E-01 o --- o FOTD

R017 o Shape factor, external games • 1.000B+00 • 1.000B+00 o --- o PSI
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Summary : Site 1 Recreational File: SAMFLR.DAT

Site-Specific ParameterSummaryl'_continued)

€ e User o e Uaed byRESRAD e Parameter

Menu o Parameter " Input o Default o (Ifdifferentfrom user input) e Name

R017 o Fractionsof annularareas withinAREA: ° • e e

R017 _ Outer annularradius (m) = ,(l/D) o not used o 1.000E+000 --- • PRAEAI1)

R017 a Outer annularradius (m) = _(I0/_} o not used • 1.00GE.00_ --- e PRACA_ 2)

R017 e Outer annularradius (m) = ((20/D) e not used o 1.000E+00o --- o FRACA,3)

R017 o Outer annularradius (m) = ((50/D) o not used e 1.000E+00o --- o PRACAI 4)

R017 o Outer annularradius (m) = ,(I00/_) o not used o 1.000E+00• --- • FRACA S)

R017 o Outer annularradius (m) = _(200/_) o not used o 1.000E+00• --- e FR.ACA,6)

R017 o Outer annularradius (m) = _(500/_) o not used o 1.00_E.00e --- e PRACA_7)

R017 o Outer annularradius (m) = _(1000/D) o not used • 1.000E+00o .-- o PRACA 8)

R017 o Outer annularradius (m) : _(5000/_} e not used o 1.000E+O0o -°. o FRAF,A_ 9)

R017 o Outer annularradiu_ (_) = _(I.E+04/D) o not used e 1.000E.O0o .-- o _(i0)

R017 o Outer annularradius (m) = _(l.E+05/_) o not used • 0.000E.00o -.. • FRACA(ll}

R017 o Outer annularradius (m) . _(I.E+06/_) o not used e 0.000E+00e .-. e FRACA{12)

R018 o Fruits,vegetablesand grain consumption(kg/srr)e not used o 1.600E.02o -.. o DIET(l)

R018 e Leafy vegetableconsumption(kg/yr) e no_ used e 1.400E+01e -.- e DIET{2}

R018 0 Milk consumption(L/yr) ° not used • 9.200E+01_ --- o DIET(3)

R018 o Nea_ and poultry consumption(kg/yr) o not used e 6.300E.O1e --- o DIET(4)
ROI8 e Fish consumption(kg/yr) e not used o $.400E+00o --. e DIET(5)

R018 o Other seafoodconsumption (kg/yr) " not used . %.000E-01" --- o DIET(6)

R018 o Soil ingestionra_e (g/yr) o 3.79OE+00 o 3.650E.01o .-. " SOIL

ROI8 o Drinkingwater intake (L/yr) o not used • S.100R+02o -.- o M
R018 e Contaminationfractionof drinkingwater e not used o 1.000:S+00e ... • FDW

R018 o Con_ami_uationreactionof householdwater o 1.000E+O0• I.O00E+00o .-- o ]_]Z4W

ROI8 o Contaminationfractionof livestockwater o not used • 1.00GS.00o --° • FLW

R018 o Contaminationfractionof iz-rigationwa_er o not used o t,00QR.80• --. o PZRW

ROI9 o Contaminationfractionof aquaticfood • not used o S.000_-01o -°- o PR9

ROI8 o Contaminationfractionof plant food o not used 0-1 o .-, o FPLANT
R018 o Contaminationfractionof meat o not used o-1 o --- o P_EAT

R018 o Contaminationfractionof milk o not used 0-1 • .-- • PRZLK
o • • o o

R019 o Livestockfodder intake for meat (k_/day) o not used o 6.800E.01o .-. o LFIS

R019 o Livestockfodder intakefor _ailk(kg/day) " not used o _.500E.01o --- o LFI6

R019 a Livestockwater intake for meat (L/day) e not used o 5.000E+01• .-. e LWIS

ROI9 o Livestockwater intake for milk (L/day) o not used e 1.600B+02e --- • LWI6

R019 e Livestocksoil intake (kg/day) o not used • 5.000E-01e --- e LSI

R019 o Nasa loadingfor foliardeposition(g/m_3) • not used o 1.000E-04e --- o NLFD

R019 e Depth of soil mixing layer (m) e 1.500E-01 o 1.500E-01o --- o D_

R019 o Depth of roots (m) o not used o _.000R-01o ... • DROOT

R019 o Drinkingwater fraction from groundwater o 1.000E+00 o 1.000E+00o --- o FGWDW

R019 o Householdwater fraction from groundwater • not used o 1.000E+00o --. o FGWHH

R019 o Livestockwa_er fraction from _roundwater • 1.000R.00 o 1.000E.00o -.- o FGWLW

R019 o Irri_ationfraction from _round water e not used o 1.000_+000 --. o PGWIR
o o o o o

C14 o C-12 concentrationin water (g/cm**3) e not used o 2.000E-0So _._ o CI2WTR

C14 o C-12 concentrationin =on_aminatedsoil (g/g) • not used " 3.000E-02e __. 0 CI2CZ

C14 o Fractionof vegetation carbon from soil o not used o 2.000E-02o ___ o CSOIL

C14 o Fractionof vegetation carbon fromair o not used o 9.800E-01o ___ o CAIR

C14 o c-14 evasionlayer thicknessin soil (m) o not used o 3.000_-01o ___ o DNC

C14 o C-14 evasionflux rate from soil (l/sac) e not used o 7.000E-07o ___ o EVSN

C14 • C-12 evasionflux rate from soil (l/see) e not used o 1.000S-10o --. o REVSN
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Summary: Site 1 Recreational File:SAMPLE.DAT

Site-SpecificParameterSummary (continued)

o o User o o Used by RESRAD 0 Parameter

Menu o Parameter o Input 0 Default • (If differentfromuser input)o Name

C14 o FracCionof grain in beef cattle feed o no_ used o 8.0008-010 _°_ o AVPG4

C14 o Fractionof grain in _ilk cow feed o not used ° 2.000B-01° --- o AVI=G5
o o o o o

STORo Storagetimes of contaminatedfoodstuffs (days):o o o o

STORo Fruits, non-leafyvegetables,and grain o not used o 1.400E+01o --. o STOR_T(1)

STORo Leafy vegetables o no_ used o Io00OE.00 o ___ o STORT(2)

STORo Milk o not used o 1.000E+00o ___ o STOR_T(3)

STORo Meat andpoultry o not used o 2.000E+01 o --. o STORT(4)

STORo Fish o not used o 7.000B.00• --. o STOR T(S}

STOR 0 Crustacea and mollusks 0 not used o 7.O00E.00o -.- o STORT(6)

STORo Well water o not used o 1.00OB.00o --- o STOR_T(7)

STORo Surfacewater • no_ used o 1.000E+00• --. o STOR_T(8}

STORo Livestock fodder o not used o 4.500B.01o ___ o STOR T(%)
o o o o o

R021 0 Thicknessof building foundation (m) o not used o Z.S00E-0Zo ___ o PLOOR

R021 o Bulk densityof building foundation (g/cm**3) 0 not used o 2.400R+00o --. o DENSPL

R021 o Total porosity of the cover _aterial • not used 0 4.000_-01o ___ o TPCV

R021 o Total porosity of the building foundation o no_ used o 1.000B-01• -__ o TPI_L
R021 o Volumetric wa_er co.tent of th_ €o_er material o no_ u_e_ " _.OOOE-O2 _ --_ o PH20_7

R021 • Volttmetricwater contentof the foundation • not used o 3.000R-02o -.. o PH2OFL

R021 o Diffusion coefficientfor raden gas (m/see): o o o o
-_0 in cover _aterial o not used o 2.000E-06e __~ • DIFCV

._0 in foundationmaterial o not used o 3.000E-07o ___ o DIFPL
k_._ o in con_a0xinatedzone soil • 2.000_-06• 2.000_-06 o __. o DIPCZ

R021 • Radon vertical dimensionof mixing (m) o 2.000E+00o 2.000B+00• --- • HI4IX
R021 o Averageannual wind speed (m/see) o 2.000B+00e 2.00OE.00o 0-- o WIND

R021 o Averagebuilding air exchange rate (i/hr) o not used o S.00OE-01e _._ o REXG

R021 o Heigh_ of the building (room)(m) o not used o 2.S00B.00o ___ o

R021 o Building interiorarea factor • not used • 0.00OB_00o code €omputed (time dependent)o PAl

R021 o Buildingdepth below ground surface (m) o not used o Z.00OE.00e __~ o D_FL

R021 o Emanatingpower of Rn-222 gas • 2.500E-01• 2._0OE-01• --- o EMANA(1)

• R021 o _inating power of Rn-220gas o l.S0OB-01o l.S0OB-01o _-. o ER_A(2)

Summaryof Pathway Selections

Pathway o User Selection

1 -- externalgamma o active

2 -- inhalation(w/o"radon}o active

3 -- plant ingestion o suppressed

4 -- meat ingestion o suppressed

5 -- milk ingestion • suppressed

6 -° aquaticfoods o suppressed

7 -- drinking water o suppressed

S -- soil ingestion o active

_ -- radon o active
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Summary : Site I Recreational Pile: SAMPLR.DAT

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

a_&a_aaa_ai&_ai_aaaai_aaaa_ aa_i_i_iiiaa_&ia_a_&_i_ii_a_

Area: 48564.00 square meters Ra-226 9.000B-Ol V

Thickness: 0.61 meters Ra-228 4.900E-01

Cover Depth: 0.00 meters

Total Dose TDOSB(t), mrem/yr

Basic Radiation Dose Limit = 30 mrem/yr

Total Mixture Sum N(t) = Praction of basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E.00 3.000E+00 1.000E+01 3.000E.01 1.000E+02 3.000E+02 1.000_+03

TDOSE(t): 1.858E+00 1.991E+00 2.056R.00 1.712E.00 1.160E.00 6.332E-01 1.172E-01 0.000B+00

M(t): 6.192E-02 6.638E-02 6.853E-02 5.706E-02 3.867E-02 2.111E-02 3.907E-03 0.000S.00

Maximum TDOSE(_): 2.058E+00 mrem/yr at t = 2._81 _ 0.003 years

To_alDose ContributionsTDOSE(i,p,t)for IndividualRadionuclides (i) and Pathways (p)

As _u_em/yrand Practionof Total Dose At t = 2.681 years

Water IndependentPathways (Inhalationexcludes radon)

G_-"our_d Xnhalm_i_n Radon Plant Meat Milk Soil

Nuclide arem/yr fract, mrem/yr fract. _ur_/yr fract, mrem/yr fract. _zrem/yr fract, mrem/yr fract, mrem/yr fr_ct.

i_ iiii_ti_ iiiiii iiaiiii.iA iiiiii il£iiiiii lii_ii iii_ti_i iii_ii ii£_ii iiii_ui ii.'iiii_ ii._,Aii iiiiilaii i_

R_._226 X.S6SE.00 0.0000 1.399R-04 0.0000 3.458R-03 0.0000 0.000B.00 0.0000 0.000E.00 0.0000 0.000B.O0 0.0000 6.0S6_-04 0

Ra-22_ 1.298E.00 0.0009 2.415E-03 0.0000 1.5S_-02 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 0.000B.00 0.0000 4.665E-04 0.0000

Total O.O00B+O0 0.0000 O.O00R+O0 0.0000 O.O00E+O0 0.0000 O.O00R+O00.OOO0 O.O00E+O0 0.0000 O.O00B+O0 0.0000 O.O00E+O0 0.0000

Total Dose _tributions TDOSE(i,p,_) for Individual Radionuclidee (i) and Pathways (p)

As area/yrandFraction of To_al Dose At t = 2.681 years

Water Dependent Pathways

Water Pish Radon Plant Meat Milk All Pathways*

Nuclide mr_m/yr fract. _/yr fract, mrem/yr fract, mm/yr fract. _rem/yr fract, mre_/yr fract, mm/yr frac_.

Ra-226 0.000B.00 0.0000 0.000B+00 0.0000 0.O00E+00 0.0000 0.000B.00 0.0000 0.000R+00 0o0000 0.000R.00 0.0000 0.000B+00 0.0000

Ra-228 0.000E.00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000 0.0OOE.00 0.0000 0.000E+00 0.0000

Total O.O00B.O0 0.0000 O.O00B+O0 0.0000 O.O00B+O0 0.0000 O.O00B.O0 0.0000 O.O00E+O0 0.0000 O.0OOE+O0 0.0000 O.O00B+O0 0.0000

*Stunof all wa_er independent and dependent pathways.
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Summary : Site i Recreational Pile: SARPLE.DAT

Total Dose Contribunions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As snre_/_Frand Fraction of Total Dose At t - O.0O0E+00 years

water Independent Pathways (Inhalation excludes radk>n)

Ground Inhalation Radon Plant Meat .... Milk Soil

Nuclide _vem/yr fract. _Tem/yr fract, aLrem/_rr fract, mrem/yr fract. _rem/yr fz-act, mrem/_rr fz-act. _rem/yr fract.

Ra-226 1.440B+00 0.77S2 1.061E-04 0.0001 3.192_-03 0.0017 0.000E+00 0.0000 0.000E+00 0.O000 0.000E+00 0.0000 3.742E-04 0.0002

Ra-228 4.136E~01 0.2227 3.290E-0S 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 2.223E-04 0.0001

Total 1.854E+00 0.9979 1.390E-04 0.0001 3.192E-03 0.0017 0.000E+00 0.0000 0.0008+00 0.0000 0.000E.00 0.0000 5.96SE-04 0.0003

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

•rrem/yr and Fraction of Total Dose A_ t = 0.000R+00 years

Wa_er Dependent Pathways

Water Fish Radon Plant Heat Milk All Pathwalrs*

Nuclide _em/yr fz-a_t, m_em/1_r fract, mze_/yr fz_ct. _rem/yr fract. _u_-_/_rr fract. _em/_rr fra_t. _A-em/_rrfrac_.

Ra-226 0.000E.O0 0.0000 0.0OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000B.00 0.0000 0.000E+00 0.0000 1.444E+00 0.7772

Ra-228 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 4.139E-01 0.2228

ee.........................................eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee 6&&&&& &&&&&&&&&G&&&&& &_&&&&&& &&G&&& &&&&&_ &&G&&G &&&&&&&&&&&_&G_

_'_ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.SS8E+00 1.0000

•Sum of all water independent and dependent pathways.
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Summary: Sine i Recreational Pile: SAMPLE.DAT

Total Dose Connribuni_s TDOSE(i,p,t)for IndividualRadionuclidee(i) and Pathways (p)

As mrem/yr and Practionof Total Dose At n : 1.000E+00years

Water IndependentPathways (Inhalatione._cludssradon}

Ground Inhalation Radon Plant Meat -- Milk Soil

Nuclide mEsm/yr fract, mrem/yr fracn, mrem/yr fract. "mrem/yr fract, mrsm/yr fract, mrem/yT fract, mrem/yr fract.

Ra-226 i._28E+000.7172 1.138E-04 0.0001 3.162E-030.0016 0.000E+000.0000 0.000E.000.0000 0.000E+000.0000 4.404E-040.0002

Ra-228 5.$43E-010.2784 6.731E-04 0.0003 4.240E-030.0021 0.000E+000.0000 0.00OR+000.0000 O.000E+000.0000 2.3SOE-04 0.0001

To_al 1.982E+000.9955 7.869E-04 0.0004 7.402E-030.0037 0.000R+000.0000 0.000E+000.0000 0.000B+000.0000 6.7SSE-040.0003

Tonal Dose ConnribunionsTDOSE(i0p,t)for IndividualRadionuclides(i) and Pathways (p)

As mrem/yT and Fractionof Tonal Dose At t = t.000E+00years

Waner Dependen_ Pathways

Wa_er Fish Radon Plant Meat Milk All Pa_hway__

Nuclide _em/yr fract. _rem/3Fr fract. Irem/Srr frac_, u_rem/y_ fract, mrem/yr fract, u_rem/yr fract, m_em/yr fracn.

Ra-226 0.000E+000.0000 0.000E+00 0.0000 0.000E.000.0000 0.000E+000.0000 0.000R+000.0000 0.000E+000.0000 1.432E.000.71_I

Ra-228 0.0_0g+00 0.0000 0.000E+00 0.0000 O.000R+00 0.0000 0.000E+O0 0.0000 0.000B+00 0.0000 O.000E+O0 0.0000 5.S_5E-01 0.280_

Total 0.000E.000.0000 0.000E+O00.0000 0.000E+000.0000 0.000E.000.0000 0.000E+000.0000 0.000E+O00.0000 1.991E+00

*Sumof all water independentand dependenn pathways.



RESRAD, Version 5.191 T" Limit = 0.5 year 08/14/98 12:36 Page 11

Summary : Site 1 Recreational File: SA_PLE.DAT

Tonal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide mrem/yr fracu, mrem/yr fract, mrem/yr fract, mrem/yT fract. _rem/yr fraot, mrem/yr fracn, mrem/yr fraot.

Ra-226 1.405E+00 0.6833 1.201E-04 0.0001 3.103E-03 0.0015 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.639E-04 0.0003

Ra-228 6.378E-01 0.3102 1.227E-03 0.0006 7.932E-03 0.0039 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.252E-04 0.O001
................................................................................................................eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 2.043E+00 0.9936 1.356E-03 0.0007 I.I03E-02 0.0054 O.000E+00 0.0000 0.000E+00 0.0000 0.000_+00 0.0000 7.8_IE-04 0.0004

Total Dose Contributions TDOSE(i,p,t) for Individual Raclionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Nuclide _.vem/yr fracu, mrem/y_ fract° _Lre_/3rr fract. _Lrem/y_ frac_, m--vem/srrfract. _Lr_n/y'r fz-a=_. _LTem/yr fr_cU.

Ra-226 O.O00E+O0 0.0OOO 0.00OR+00 0.0000 O.O00E+O0 0.0000 0.000E+00 0.0000 0.OGOE+00 0.0000 0.000E+O0 0.0000 1.409E+00 0.6852

Ra-228 0.000E+00 0.0000 0.000B+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 6.472E-01 0.3148

O.O00E+O00.OOO0 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00B+OO 0.0000 O.O00S+O0 0.0000 O.O00E+O0 0.0000 2.056E+00 1.0000

*Sum of all water independent and dependent path_ye.
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Summary : Site 1 Recreational File: S_J(PLE.DAT

Total Dose ContributionsTDOSE(i,p,t)for IndividualRadionuclides(i) and Pathways (p)

As mrem/yr and Fractionof Total Dose At t = 1.000E+01years

water IndependentPathways (Inhalationexcludesradon)

Ground Inhalation Radon Plant Meat " Milk Soil

Nuclide mrem/yr fract. _Lrem/yrfract, mrem/yr fract, mrem/yr fract. Lrem/yr fract, mrem/yr fract, mrem/yr fract.

Ra-226 1.326E+00 0.7747 1.681E-040.0001 2.%03B-030.0017 0.000E+00 0.0000 0.000E+000.0000 0.000E+000.0000 %.130E-040.0005

Ra-228 3.74%E-01 0.2190 8.693E-040.0005 5.794E-030.0034 0.000E+00 0.0000 0.000E+000.0000 "0.000E+000.0000 1.157E-040.0001
................................................................................................................
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeesee

Total 1.701E+O0 0.9937 1.057B-030.0005 8.697E-030.00SI 0.000B+000.0000 O.O00E+000.0000 O.O00E+O00.0OO0 1.029E-030.0006

Total Dose ContributionsTDOSE(i,p,_)for IndividualRadionuclides(i) and Pathways (p)

As Ir_m/yr and Fractionof Total Dose At t = Z.O00B+Olyears

Water DependentPathways

Water Fish Radon Plant Meat Milk All Pathways*

Nuclide m_em/yr fl-a¢_, mrem/yr £ra0t. mrem/y_ freer, m_-em/yr fract. _Lram/yrfract. _Lrem/yrfract. _u_em/yr fray.

Ra-226 O.O00G.00 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E.O0 0.0000 O.O00E+O0 0.0000 O.O00E.O0 0°0000 1.]30G+O0 0.?770

_a-228 O.O00S+oo 0.0000 O°O00E+O0 0.0000 0.000_.00 0.0000 O.O00E.O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.817B-01 0.2230

.................................... ese_eeeee se_sse e_eeeesee ee_ee eoeeoeeee e__6_&_ 6&&_&S&8_ _&&&8_ &&&68886_ eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee .......... A...............................

Total O.O00E.O0 0.0000 O.000E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 1.712B+00 i _f

*Sumof allwater independentand dependentpathways.

V



RESRAD, Version 5.191 T" Limit : 0.5 year 08/14/98 12:36 Page 13

Summary : Site 1 Recreational Pile: SAMPLE.DAT

Total Dose Contributions TDOSE (i,p,t) for Individual Radionu¢lides (i) and Pathways (p)

V As mrem/yrand Fraction of ToUal Dose At t _ 3.00OR+01 years

Water Independent Pathways (Inhalation excludes radon}

Ground Inhalation Radon Plann Mean _ Milk Soil

Nuclide mrem/yr fract. _rem/yr £ract. mrem/yr fract, mrem/yr fract. _rem/yr fract, mrem/yr fract, mrem/yr frac_.

Ra-226 1.12SE+00 0.9693 2.214E-04 0.0002 2.398E-03 0.0021 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 1.412_-03 0.0012

Ra-228 3.099E-02 0.0267 7.574E-05 0.0001 4.939E-04 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 9.358E-06 0.0000

_&&&T&& &&&&&&6_& &&&&&& &&&&&T&&_ _&&&&& &&&&&&&&& &_&&&& &&&&&&&&& &&&_ &&_&_&&&& &&&&&& &66&&&_& &6_&& _&T&&&_&& &&_&_

To_al 1.156E+00 0.9960 2.971E-04 0.0003 2.8_2E-03 0.0025 0.000E+00 0.0000 O.000E+OO 0.0000 O.O00B+00 0.0000 1.421E-03 0.0012

Total Dose Contributions TDOSE(i,p,_) for Individual Radionuclides (i) and Panhways (p)

As mrem/yr and Fraction of Total Dose A_ t = 3.000E+01 years

Wa_er Dependent Pathways

Wa_er Fish Radon Plant Mea_ Milk All Pathways_

Nuclide _u_em/yr fra¢=, m_em/yr fr_a=t, m_e_/yr f_a==. _m/_r frlct. _@m/_ f_-_=t. _/_r f_act, mre_/_r fract.

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0._000 0.000E+00 0.0000 0.000E+00 0.0000 1.129E+00 0._728

Ra-228 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 O.000E.00 0.0000 O.O00E+O0 0.0000 3.I_7R-02 0.0272

................................. .......... °.°. .................. ,..... ,.................. .................ee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

_11_o O.O00S+O0 0.0000 O.OOOE+O0 0.0000 O.O00E+O0 0.0000 0.000E+00 0.0000 O.0OOE+O0 0.0000 O.O00R+OO 0.0000 1.160E+00 1.0000

*Sum of all wa_er independent and dependen_ pathways.

V
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Su_a_ : Site 1 Recreational File: SANPLE.DAT

To_al Dose Contributions TDOSB(i,p,t) for Indi_dual Radionuclides (i) amd Pathways (p)

As ntrem/yr and Fraction of Total Dose At t - 1.000B+02 years

Wansr Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide _rem/yr fract, mrem/yr frac_. _em/yr fracn, mrem/yr fract. _rem/yr fract, mrem/yr fract. _re=/yr fract.

Ra-226 6.306E-01 0.9_59 1.748E-04 0.0003 1.214E-03 0.0019 0.O00E+O0 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 1.200E-03 O.O019

Ra-228 3.92SE-06 0.0000 9.6SSB-09 0.0000 6.296E-08 0.0000 0.000E+00 0.0000 0.000g+00 0.0000 0.000E.00 0.0000 1.192E-09 0.O000

Total 6.306E-01 0.9959 1.740E-04 0.0003 1.214B-03 0.0019 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.200E-03 0.0019

Total Dose Contributions TDOSB(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As _arem/yr and Fraction of Total Dose At t = 1.000B+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Ps_J_ways•

Nuclide _rea/yr fract. _u_e_/yr fract, m_em/yr fract, mrem/y_ frac_. _u_em/yr f_act. _/yr fract, mrem/yr f_t.

Ra-226 0.O00E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E.O0 0.0000 O.O00R+00 0.0000 O.000E+00 0.0000 6.332E-01 1.O000

Ra-220 0.000B+00 0.0000 0.000B+00 0.0000 O.O00E.00 0.0000 0.O00E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 3._99E-06 0.0000

_&&_&& &&6&&&&&&&&&_&_ _&_&&_& &&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&_& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&_&&_&&&"

T_ 0.000B.00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0°0000 0.000E+00 0.0000 0.000E+00 0.0000 6.332E-01 I.._

• Sum of all water independent and dependent pathways.

V
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Summary : Sits I Recreational Pile: SAMPLE.DAT

Total Dose Contributions TDOsE(i,p,t) fo_ Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Praction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide mrem/yr fract, mrem/yr fract, mrsm/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract.

Ra-226 1.168E-01 0.9963 3.534E-05 0.0003 I.SOSE-04 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.44SE-04 0.0021

Ra-228 2.747E-17 0.0000 7.183E-20 0.0000 4.604E-19 0.0000 0.800E+00 0.0000 0.000E+00 0.0000 0.00GE+00 0.0000 8.8728-21 0.0000

eeeesee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeae eeeeee eeeeeeaee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 1.168E-01 0.9963 3.534E-0S 0.0003 1.505E-04 0.0013 0.000B+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 2.445E-04 0.0021

Total Dose Contributions TDOSE(i,p, t) for Individual Radionuclidee (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water _imh Radon Plant Meat Milk A!I Pathways*

Nuclide mrem/yr fract, mz_m/yr fract, mrem/srr fract, mrem/yr fract, nurem/y_ fract, mrem/yr fract, warem/yr fract.

Ra-226 0.000E.00 0.0000 0.000E+00 0.0000 O.O00E+00 0.0000 0.000E+00 O.0000 0.000E+O0 0.0000 0.000E+00 0.0000 1.172E-01 I.O000

Ra-228 O.O00E.O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00B+O0 0.0000 O.O00E+O0 0.0000 O.O00B+O0 0.0000 2.802E-17 0.0000

0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.172E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary: Site 1 Recreanional Pile: SAMPLE.DAT

Total Dose ContributionsTDOSE(i,p,t)for IndividualRadionuclidea(i)and Pathways (p}

As e_rem/yrand Practionof Total Dose At t = 1.000E+03years

WaterIndependentPathways (Inhalationexcludesradon)

Ground Inhalation Radon Plant Heat Milk Soil

Nuclide mrem/yr fract, m.rem/yr fract. _em/yr fract. _Lrem/yr fract, uLrem/y"rfract, mrem/yr fract, mrem/yT fract.

Ra-226 0.O00E+000.0000 0.000E+000.0000 0.000g+000.0000 0.000g+000.0000 0.000g+000.0000 0.000g+00 0.0000 0.000g.00 0.0000

Ra-228 0.000E+000.0000 O.00OE.00 0.0000 0.000E+000.0000 0.000E+000.O000 0.000E+000.0000 0.000E+0O 0.0000 0.000E+O0 0.0000

&6_T&&6&&&&T&_&&666666 &&&T&&_&& 6&&&_& &_&_T&&_&&&&_&& &&&&&&&&&&&T&&& &&&&&&&&&&&&&&& &&&&T&&&& &&&&&& &&&&&&T&_6&&&&&

Total O.000g.000.0000 0.000E+00 0.0000 0.000E+O00.0000 0.000E+000.0000 0.000E+000.0000 O.000E+O0 0.0000 0.000E+O0 0.0000

Total Dose ContributionsTDOSE(i,p,_)for IndividualRadionuclides(i)and Pathways (p)

R._1Lrem/yrand Fractionof Total Dose At t = 1.000E+03years

Water DependentPathways

Water Fish Radon Plant Meat Milk All Pathways*

Nuclide mrem/_r fract. Irem/_rr fract. _Lrem/Irrreact. _L_em/srrf_c=. _/yr fract. _em/_rr fnct. mm/yr fr_ct.

Ra-226 0.000E+00 0.0000 0.O00E.00 0.0000 0.000B+O0 0.0000 0.O00R.00 0.0000 0.000B+00 0.0000 0.0OOE+O0 0.0000 0.000R+00 0.O000

Ra-228 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
o_ ...................................................................................................
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee e

Total O.0OOE+00 0.0000 O.O00E+O0 0.0000 O.000E+O0 0.0000 O.000g+00 0.0000 O.O00B+O0 0.0000 O.OOOR+O0 0.0000 0.O00E+O00._'

*Sumof all water independentand dependentpathways.

V
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Summary : Site 1 Recreational File: SAMPLE.DAT

Dose/SourceRatiosSummedOverAll Pathways

Parentand ProgenyPrincipalRadionuclideContributionsIndicated

Parent Product Branch DSR(j,t) (mrem/yr)/(pCi/g)

(i)" (j) Fraction t= 0.000E+001.000E+003.000B+001.000E+01 3.000E.011.000E+023.000B+021.000E+03

Ra-226 Ra-226 1.000E+00 1.604E+001.591E+001.565E+001.477E+00 1.252S.007.021B-011.299E-01 0.000E+00

Ra-226 Pb-210 1.000E+00 O.000E+001.004B-042.882E-048.239E-04 1.622E-031.501B-033.082E-04 0.000E+00

Ra-226 _DSR(j) 1.604E+001.591E+001.565E+001.478E+00 1.2S4E.007.036E-011.302E-01 0.000E+00

Ra-228 Ra-228 1.000E.00 8.447E-017.431E-01S.751E-012.345E-01 1.808E-022.296E-061.647_-17 0.000E+00

Ra-228 Th-228 1.000E+00 0.000E+003.987E-017.457E-015.444E-01 4.634E-025.86SR-064.073S-17 0.O00E+00

Ra-228 _DSR(j) 8.447E-011.142E+001.321E+007.790E-01 6.442E-028.161E-06_.719S-17 0.000E+00

&&T&&&_&_&&&&& &&&&&&&_& &&&&&_T&&&&&&&_&&&&&&&T&&&&&&T&&&T&_ &T&66&&&&66&&&_T&&&&&&_&_&& 6_&&&&&6_

BranchFraction is the cumulativefactorfor the j'th principalra_Lionuclidedaughter: CXR_BRP(j)= BRF(1)_BRF(2)_ ...BRP(j).

The DSR includes contributionsfrom associated(half-life_ 0.5 yr) daughters.

Single Radionuclida soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 30 mrem/yr

Nuclide

(i) _= O.O00E.O0 1.O00E+OO 3.OOOg.OO 1.0008+01 3.0008+01 1.OOOR+02 3.0SOS+S2 1.0008+03

Ra-226 1.870E.01 1.886E+01 1.917S+01 2.0308+01 2.3928+01 4.264S+01 2.303g+02 _9.882_+II

Ra-228 3.5S2E+01 2.628E+01 2.271E+01 3.851E+01 4.657E+02 3.676E+06 _2.721E+14 _2.721E+14

_Jpecific activity li=it

Summed Dose/SourceRatiosD_R(i,t)in (_e_/yr)/(pCi/g)

and Single RadionuclideSoil GuidelinesG(i,t)in pCi/9

aU tmin = time of _inimumsingleradionucli_esoil guideline

and at tmax = time of au_ximumtotal dose - 2.681_ 0.003years

Nuclide Initial tmin DSR(i,_min)G(i,tmin)DSR(i,tmax)G(i,t_ax)

(i) pCi/g (years) (pCi/9) (pCi/g)

Ra-226 9.000E-01 0.000E+00 1.604B+00 1.870E+01 1.569E+00 1.912_+01

Ra-228 4.900E-01 3.037 _ 0.003 1.321E+00 2.271E+01 1.317E+00 2.278B+01
.................................................................. =.eeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee
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Summary : Site 1 Recreational File: SAHPLE.DAT

Individual Nuclide Dome Summed Over All Pathways

Parenn Nuclide and Branch Fraction IncLicated

Nuclide Parent BRF(i) DOSE(j,t), E_rem/yr

(j) (i) t: 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Ra-226 Ra-226 1.0006.00 1.444_+00 1.432E+00 1.40BE+00 1.329E+00 1.127_.00 6.319E-01 1.169E-01 0.000_+00

Pb-210 Ra-226 1.000E+00 0.000E+00 _.03_E-05 2.694E-04 7.41SE-04 1.460R-03 1.361E-03 2.774E-04 0.000B+00

• Ra-228 Ra-228 1.000E+00 4.13_E-01 3.641E-01 2.618E-01 1.149B-01 8.858E-03 1.12S_-06 8.069E-18 0.000E+00

Th-228 Ra-228 1.000E+00 0.000H+00 1.953E-01 3.654E-01 2.668H-01 2.271E-02 2.874E-06 1.996E-17 0.000E+00
...............................................................................................eeeeeee eeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee

BRF(i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction In(Licated

Nuclide Parent BRP(i) S(j,t), pCi/g

(j) (_) t: 0.OOOR+O0 1.000B+00 3.00OE+00 1.000E+01 3.00OE+Ol 1.000B+02 3.000E+02 1.000R+03

Ra-226 Ra-226 1.000E+00 9.000E-01 8.926E-01 8.781E-01 0.290E-01 7.034E-01 3.9_8E-01 7.653E-02 2.433E-04

P_I210 Ra-226 1.000E+00 0.O00E+00 2.736E-02 7.850E-02 2.244E-01 4.419E-01 4.088E-01 6.398B-02 2.670E-04

Ra-228 Ra-228 1.000E+00 4.900_-01 4.311E-01 3.336E-01 1.361E-01 1.049E-02 1.337E-06 9.944_-18 0.000B+00

Th-228 Ra-228 1.000E+00 0.000E+00 1.392E-01 2.605_-01 1.903E-01 1.622E-02 2.068E-06 1.538B-17 0.000E+00
...............................................................................................eeeeeee eeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee

BRP(i) iS r.hebranch fraction of che parent nuclide.
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Incrisk : Site 1 Recreational Pile: SAMPLE.nAT

Cancer Risk Slope Factors Summary Table

File: DOSFAC. BIN

v
o o Currant o " Parauetsr

Menu o Parameter o Value • Default o Name

Sf-I o Ground external radiation slope factors, I/yr per (pCi/g): o o o

Sf-1 o Pb-210+D o 1.60E-10 o 1.60E-10 o SLPP(I,I)

Sf-1 o Ra-226+D • 6.00E-06 o 6.00E-06 o SLPP(2,1)

Sf-i o Ra-228+D o 2.90E-06 o 2.90E-06 • SLPF(3,i)

Sf-I o Th-228+D o 5.60E-06 " S.60R-06 " SLPP(4,I)

o o o o

Sf-2 o Inhalation, slope factors, 1/(pCi): o o •

Sf-2 o Pb-210.D o 4.00E-09 o 4.00B-09 o SLPP(1,2)

Sf-2 o Ra-226.D _ • 3.00E-09 o 3.00E-09 • SLPP(2,2)

Sf-2 o Ra-228+D o 6.90E-I0 o 6.90E-10 o SLPP(3,2)

Sf-2 o Th-228.D o 7.80E-08 o 7.80E-08 o SLPP(4,2)

o o o •

Sf-3 o Ingestion, slope factors, 1/(pCi): o o •

Sf-3 • Pb-210+D o 6.60E-I0 o 6.60E-I0 o SLPP(1,3)

Sf-3 • Ra-226+D o 1.20E-10 o 1.20E-10 o SLPF(2,3)

Sf-3 o Ra-228+D o 1,00B-10 o 1.00E-Z0 o SLPP(3,3)

Sf-3 o Th-228+D o 5.50E-El o S.SOE-ZI o SLPP(4,3)
. o o o

Sf°Rn o Radon Inhalation slope facUors, l/(pCi}: o • o
Sf-Rn o Rn-222 o 7.30E-12 o 7.30B-13 o SLPPR_(I,I)

Sf-Rn o Po-218 o S.80E-13 o S.80E-13 o SLPPRN(Z,2}

Sf-Rn o Pb-214 o 2.90E-12 o 2.90E-12 o SLPFRN(I,3)
Sf-Rn • Bi-214 " 2.ZOE-12 " 2.10E-12 " SLPPR_{Z,4)

Sf-Rn • R11-220 • 1.20E-13 o 1.20E-13 o SLPPRN(2,Z)

Sf°Rn o Po-216 o 4.80E-16 o 4.80E-16 o SL_(2,2)

Sf-Rn o Pb-212 o 4.30E-II o 4.30E-II o SLPPRIq(2,3)

Sf-R_ o Bi-212 • 6.60E-12 o 6.60E-12 o SLPFRN(2,4)

Note: Defaults values followed by '*' were derived by multiplying the dose _onversio_ fa=tors with 5.0B-7

(risk/torero). Per external radiation, the dose conversion factors used for this derivation were

obtained from the EPA'B Federal Guidance RepOrt No.12, and for inhalation and ingestion, t,he dose

conversion factors were _he ones used in RESRAD default database.
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_ntrisk: Site 1 Recreational File: SAMPLE.DAT

Amount of IntakeQuantitiesQINT(i,p,t)for IndividualRadionuclidas(i) and Pathways (p)

As pCi/yr st t- O.000E+O0years

Water Independent Pathways (Inhalation w/o radon} Water Dependent Pathways

Nuclide Inhalation Plant Meat Milk Soil Water Pish Plant Neat Milk _ngestion*

Pb-210 0.000E+00 0.000S+00 0.0005.00 0.000S+00 0.000S+o0 0.000E+00 0.000E+00 0.000E+O0 0.000E+00 0.0OOE+00 O.000E.00

Ra-226 1.343S-02 0.0005+00 0.000E+OO 0.000E.00 3.402E-01 O.000E.00 0.000E+00 0.000R+O0 0.000E+00 0.000_+00 3.402E-01

Ra-228 7.312S-D3 0.DDOE+00 0.DOOR+00 0.O00E.00 1.852E-01 O.000E+00 O.000R+00 0.000S+O0 0.000E+00 0.000E+00 1.8_2E-01

Th-228 0.000E+00 0.000E+00 O.000E+00 0.000E.00 0.000E+O0 0.000E.00 0.000E+00 0.00OH+O0 0.000E+00 0.000E+00 0.O00E+00

&&&&&&& _&&&&&&&&& &&&&&&&&&& &&&&&&&&&& _&&&&&&&& _&&&&&&&T& &&&&&&&&&& &&&&&&&&&& &&&&&&&&_ _&_&&&&&& &&&&&&&&&& &&&&&&&&&_

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil

and water-dependenn water, fish, plant, mea_, milk pathways

Amount of IntakeQuantitiesQINT_(irn,i,t) and QINT%W(irn,i0t) for Inhalationof

Radon and its Decay P_oducta as pCi/yrat t= 0.000E.O0years

Radionuclidss

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Water-ind. 7.987E+02 7.783R+01 6.229E-01 4.659E°03 0.000E.O0 0.000E.00 O.0O0E+00 0.000E+O0

Water-dep. 0.000E+00 0.000E+00 0.000E+00 O.O00E+O0 O.000E.00 0.000E+00 0.000E+00 0.00OR+G0

&&&&&&&&&&&&&&&&&_&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&_& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

1 7.%87E.02 7.783B+01 6.22_E-01 4.65_E-03 0.G00E.O0 O.00OB+0O O.OOOE.0O 0.0GOE+OO

Water-ind.-= Water-independent Water-dep. -- Water-dependent

Excess Cancer RisksCNRS(i0p,t) for IndividualRadionuclidss (i) and Pathways (p)

and Fraction of Total Risk at t= 0.000E+O0years

Water IndependentPathways (Inhalationexcludesradon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fray. risk fract, risk frsct.

Pb-210 0.000E+O0 0.0000 0.000B+00 0.0000 0.00OR+00 0.0000 O.O00E+00 0.0000 O.O00B+O0 0.0000 0.O00E+00 0.0000

Ra-226 1.616E-0S 0.7914 1.209E-09 0.0001 0.000R+00 0.0000 0.O00E+00 0.0000 0..000E+00 0.0000 1.225E-09 0.0001

Ra-228 4.2S5E-06 0.2084 1.514_-10 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.O00B+00 0.0000 5.557R-10 0.0000

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000_+00 0.0000 0.000R+O0 0.0000 0.000B+00 0.0000 0.000E+00 0.0000

&&&&&&& 6_&&&&&&& &&&&&& &&&&&&&&& &&&&&& &_&&&&&&& &&&&&& &&&_&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&&

Total 2.041E-0S 0._998 1.360R-09 0.0001 0.O00E+00 0.0000 0.O00E+00 0.0000 0.O00E+00 0.0000 1.780E-0_ 0.0001
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Intrisk : Site 1 Recreational File:SAMPLE.DAT

Excess Cancer Risks CNRS{i0p,t} for Individual Radlonuclides (i) and Pathways (p)

and Fraction of Total Risk at t. 0.000E+O0 years

Water Dependent Pathways

Water Fish Plant Meat Milk _AII Pathways *t

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+0G 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-226 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.O000 0.O00E+O0 0.0000 1.616E-05 0.7915

Ra-228 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 4.256E-06 0.2085

Th-228 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

&&&&&&_ &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&&

Total 0.O00E.00 0.0000 0.000E.00 0.OO0a 0.000E+00 0.0000 0.000E.00 0.0000 0.O00E+O0 0.0000 2.042E-05 1.0000

*- Sum of water independenn ground, inhalation, plant0 meat, milk, so_l

and water dependent wa_er, fish, plant, meat, milk pathways

ExcessCancer Risks CNRS9(irn,i0t) and CNRSgW(irn,i°t) for Inhalationof

Radon and its Decay Productsat t= 0.000E+00years

Rad_uclides

Pathway Rn-222 Po-218 Pb-214 Bi-214 R_-220 Po-216 P_-212 Bi-212

Water-ind. 1.749E-08 1.3S4B-09 5.419E-11 2.935E-13 0.000E+00 0.000E+00 0.000B+00 0.000E+00

Wa_er-dep. 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000B+00 O.000E+00

&&&&&&&&&&&&&&&&&&_&&&&&&&&_&&&&&&&&&_&&&&&&_&&&&&&&&&&&&&&&&&_&_&&&&&&&_&&_& &_._&_&_&&

Total 1.749E-08 1.354E-09 5.419E-II 2.935E-13 0.000E+00 0.000E+00 0.00OR+00 0.000E+00

Water-ind.-- Water-independent Water-deF.== Water-dependent

Total Excess Cancer Risk C_RSI(i,p,t)***for InitiallyExistentRa_Lionuclides(i) and Pathways (p)

an_ Fractionof Total Risk at t: O.OOOE+O0years

Water IndependentPathway8 (Inhalationexcludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fract. _isk fract, risk fra=t, risk frac_.

Ra-226 1.616E-05 0.7907 1.209E-09 0.0001 1.890E-08 0.0009 0.00OE+00 0.0000 0.O00E.00 0.0000 0.000E+00 0.0000 1.225E-09 0.0001

Ra-228 4.2SSE-06 0.2082 1.514E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.000O 0.000B+00 0.0000 0.000E+00 0.0000 S.557E-10 O.0000

&&&&&&&&&&&&&&&&&&&&&& &&_&&&&&& &&_&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&&&&&E&&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&&

To_al 2.041E-05 0.9989 1.360E°09 0.0001 1.890E-08 0.0009 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 1.780E-09 0.0001



RESRAD0 Version 5.191 T" Limit = O.S year 08/14/98 12:36 Page 5

£nnrisk : Site 1 RecreaUional Pile: S/_fPLE.DAT

Total Excess Cancer Risk C_U%SI(i,p0t)t** for Initially Existent Radionuclide8 (i) and Pathways (p)

and Fraction of Total Risk at t= 0.000g+00 years

Water Dependent Pathway0

Water Fish Radon Plant Mean • Milk All pathways

Nuclide risk fract, risk fract, risk frac_, risk fract, rlek fract, risk frac_, risk fract.

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.618E-0S 0.7917

Ra-228 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.O00E.00 0.0000 4.256E-06 0°2083
...................................... .................................................................eeeeeee eeeeeesee sseeee eeseeeeee eeseee _6_ eeeeee essseeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeese eeeeeeeee eeeeee

To_al O.O00E.O00.OOOO O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00B+O0 0.0000 2.043E-05 1.0000

**'CNRSI(i,p,t) includes €_n_ribu_ion from decay _aughter radionuclides
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Intrisk: Site 1 Recreational File: SAMPLE.DAT

Amountof IntakeQuantitiesQINT(i°p,t)for IndividualRadionuclides (i) and Pathways (p)

As pCi/yr at t= 1.000S+00years

Water IndependentPathways(Inhalationw/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant iMeat Milk Ingeetion_

Ph-210 4.082E-04 0.000E+00 0.000E+00 0.000E+00 1.034E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.034E-02

Ra-226 1.332E-02 0.0008+00 0.000E+00 0.000E+00 3.374S-01 0.000E+00 0.000B+O0 0.000S.00 0.000E+00 0.000E.00 3.374E-01

Ra-228 6.433S-03 0.000E+00 0.000E+O0 0.O00S+O0 1.629E-01 0.O00S+00 0.000E.O0 O.000S.00 0.000S+00 0.000S+O0 1.62%E-01

Th-228 2.078E-03 0.000E+00 0.000E+00 0.000E+00 S.263E-02 0.000E+00 0.000S.00 0.000E+00 0.000E+00 0.000E.00 S.263E-02

* Sum of all ingestionpathways,i.e. water independentplant, meat, milk, soil

and water-dependentwater, fish,plant, meat, milk pathways

Amount of In_ake Quantities QINT_(irn, i,t) and QINTgW(irn, i,t) for Inhalation of

Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

Radionuclidea

Pathway Rn-222 Po-218 Pb-214 Bi-214 RII-220 Po-216 Pb-212 Bi-212

water-ind. 7._IIE+02 7.70_S+01 6.170E-01 4.615E-03 3.746E.03 3.736S+03 2.064B.00 7.582E-03

Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000B+00 0.000_+00 0.000E+00 0.000B+00 0.000E+00

&&&&&&&&&&e &&&_&&&&&& &&&&&&&&&& &&&6_&&&&& &&&&_&&&&& &&&&_&&&& _&&&&&&&&& &&&&&T&&&& &66&&66&&&

Total 7.911E+02 7.70_E+01 6.170E-01 4.615E-03 3.746E+03 3.736E+03 2.064B+00 7.582E-03

Water-ind. -= Water-independsn_ Water-dep. == Water-dependent

Excess cancerRisks CI_RS(i,p,t)for IndividualRadionuclidse(i) and Pathways (p)

and Fractionof Total Risk at t= 1.000E+00years

Water IndependentPathways (Inhalationexcludes radon)

Ground Inhalation Plant Meat Milk soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 1.3X3E-II 0.0000 4.899E-11 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000_+00 0.0000 2.047E-I0 0.0000

R_-226 1.602E-0S 0.7252 1.199E-0_ 0.000X 0.000E+00 0.0000 0.000E+00 0.0000 0.000B.00 0.0000 1.215E-09 0.0001

Ra-220 3.743E-06 0.1694 1.332E-I0 0.0000 0.000B+00 0,0000 0.000B+00 0.0000 0.000E+00 0.0000 4.888S-I0 0.0000

Th-228 2.321E-06 0.1050 4.862E-0_ 0.0002 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.685E-II 0.0000

&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&&&&&& &&&&&& &&&&&&&&&&&&&&&

Total 2.20_S-05 0._96 6.2438-0_ 0.0003 0.000E+O0 0.0000 O.000E+00 0.0000 0.000E+O0 0.0000 1._5E-09 0.0001

V
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Intrisk : Site 1 Recreational Pile: SAMPLE.DAT

Excess Cancer Risks CNRS(i,p,t)for IndividualRadionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.00OR+00 years

Water Dependent Pathways

Water Fish Plant Meat Milk -A_IPathways**

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 O.O00E+O0 0.0000 O.O00E.O0 0.0000 O.O00E.O0 0.0000 O.O00E.O0 0.0000 O.O00E+O0 0.0000 2.669E-10 0.0000

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.O00E+00 0.0000 0.000E+00 0.0000 1.603E-05 0.7253

Ra-228 0.O00E+00 0.0000 O.O00E+00 0.0000 0.000E+O0 0.0000 O.O00E+00 0.0000 0.000E+00 0.0000 3.744E-06 0.1694

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OR+00 0.0000 0.000E.00 0.0000 2.326E-06 0.1053

.......................................... .......................................................
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

To_al O.O00E+O0 0.0000 O.O00E+O0 0.0000 0.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 2.210E-05 1.0000

** Sum of water independen_ ground, inhalation, plant, mea_, milk, soil

and water dependentwater, fish,plant,meat,milk pathways

Excess Cancer Risks CNRSg(irn,i,t) and CNRSgW(irn, i,t) for Inhalation of

Radon and its Decay Products at t= I.O00E+00 years

Radionuclidea

Pathway Rn-222 Po-218 Pb-214 Bi-214 R_-220 Po-216 Pb-212 Bi-212

_r-ind. 1.733E-08 1.341E-09 5.368E-11 2.907E-13 1.348E-08 S.379E-11 2.66_E-09 1.601E-12

Wa_er-dep. O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00E+O0 0.000E+00 O.O00E+O0 O.O00E+O0

&6_&_&&_&& &&6&&&&&_ 6&_&&&&_&& &6&&&&&&_ &&&&&&&6&_ &&&&&_&&_ &&&&&6&&&6 &&&_&&&&_&_&&&&&_&&

Total 1.733E-08 1.341E-09 5.360E-II 2.907E-13 1.348E-08 S.379E-II 2.663E-09 1.501B-_2

Water-ind. == Water-independent Water-dep. == Water-dependent

TotalExcess CancerRisk C_SI(i,p,t),-* for InitiallyExistent _dionuclidea (i) and Pathways (p)

and Prac_on of Total Risk at t= 1.000E+00years

Water IndependentPathways (Inhalationexcludesradon}

Ground Inhalation Radon Plant Meat Milk Soil

Radio- . __i_ _i_ __ __ ii_i_ __t_u_ _[_._[_.

Nuclide risk fract, risk fract, risk fract, risk frac_, risk fract, risk fract, risk fract.

Ra-226 1.602E-05 0.7240 1.248E-09 0.0001 1.872E-08 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.419E-09 0.0001

Ra-228 6.064E-06 0.2740 4.995E-09 0.0002 1.620_-08 0.0007 0.000_+00 0.0000 0.000E+00 0.0000 0.000R.00 0.0000 5.757E-10 0.0000

_&&&&&& &&&&&&&_& &&&&_& &&&&&&&&& &&&&_& &&_&&&&&& &&&&&& &&&&&&&_& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&_&&&&&& &&&&&&

Total 2.209E-05 0.9980 6.243E-09 0.0003 3,492E-08 0.0016 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 1.995E-09 0.0001
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Intrisk : Site 1 Recreational Pile: SAMPLE.DAT

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathway8 (p)

and Fraction of Total Risk at t- 1.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk A!I pathwasns

Nuclide risk frac_, risk fract, risk fract, risk frac_, risk" fract, risk frsct, risk fr-act.

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0G 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.605E-05 0°7250

Ra-228 G.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.086E-06 0.2750
.................................................................................................................eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.213E-05 1.0000

***CNRSI(i,p, _) includes con_rihunion from decay daughter radionuclides
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In,risk : _ite 1 Recreational Pile:SAKPLK.DAT

Amount of Intake QuantitiesQINT(i,p,t)for IndividualRadionuclidem (i) and Pathways (p)

As pCi/yrat t= 3.000S+00 years

Water IndependentPathways (Inhalationw/o radon) Water Dependant Pathways

Nuclide Inhalation Plan_ Meat Milk Soil Water Fish Plant ._eat Milk Ingestion-

Pb-210 _.171E-03 0.oo0g+O0 0.000g.00 0.000g+O0 2.967E-02 0.000g+00 0.000g.00 0.000E+00 0.000E+00 0.000E+00 2.967E-02

Ra-226 1.310E-02 0.000E+00 O.000E+00 0.000S+00 3.319E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 3.319E-01

Ra-228 4.979E-03 0.000E.00 0.000E+O0 0.000E+00 1.261S-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.261S-01

Th-228 3.887E-03 0.000E+00 0.000E+00 0.000E+00 9.847E-02 0.000g+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 9.847E-02

* Sum of all ingestionpathways, i.e. water independentplan_,meat, milk, soil

and water-dependentwater, fish, plant, meat, milk pathways

Amount of IntakeQuantitiesQINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalationof

Radon and its Decay Productsas pCi/yrat t= 3.000S+00years

Radionuclides

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

£&&£_£_£_ aaaaaaaaaa _aaa_aaaaa _A&_i_AA aaa_aL_ A_'_&._.la iii_i_.i llia_a i_&ilIii&i

Wa_er-ind. 7.763E+02 7.$64E+01 6.054E-01 4.528E-03 7.007R+03 6.988S+03 3.862E+00 1.418E-02

Water~dep. O.O00E+O0 O.O00E+O0 O.O00E+O0 O.000E+00 O.000R+O0 0.000S+00 O.O00E+O0 O.000E+00
......................... . .................................................................
eeeeeeeeeee eeeeeeeeee aeeeeeeeee eeeeeeeeee eeeeeeeaee eeeeeeeeee eeeeeeeeee eeeeeaeeee eeeeeeeeee

_al 7.763E+02 7.564E+01 6.054E-01 4.$20B-03 7.007E+03 6.988E+03 3.862E+00 Z.4ZEE-02

Water-ind.== Water-independent Wa_er-dep.== Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclidem (i) and Pathways (p)

and Fraction of To_al Risk at t= 3.000E+00 years

Water Inde_enaent Pathways (Inhalatlon excludes radon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk frac_, risk frac_, risk fract, risk fract, l-isk fract, risk fract.

Pb-210 3.768S-11 0.0000 1.406R-10 0.0000 0.000B+00 0.0000 0.000E.00 0.C000 0.000_+00 0o0000 S.87SE-10 0.0000

Ra°226 1.$76E-05 0.6849 1.179E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.195E-09 0.0001

Ra-228 2.897E-06 0.1259 1.031E-10 0.0000 0.000E+00 0.0000 O.O00E+O0 0.0000 0.000E.O0 0.0000 3.783E-I0 0.0000

Th-22E 4.342S-06 0.1087 9.096E-09 0.0004 0.000_+00 0.0000 0.000E+00 0.0000 0o000E+00 0.0000 1.625E-I0 0.0000

&&_&T&6 &&&_&6_&& &&&&&& &&T&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&_&&&&& &&&&&& &&&&&&&&& _&&&&

Total 2.300E-0S 0.9994 1.052E-00 0.000S 0.000S+00 0.0000 0.000E+00 0.0000 0.000g+00 0.0000 2.323E-09 0.0001
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Innrisk : Sine 1 Recreational File: SAMPLE.DAT

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 3.000E.00 year8

Water Dependent Pathways

Water Fish Plant Meat Milk "All Pathways-*

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0C00 0.000E.O0 0.0000 7.658E-I0 0.0000

Ra-226 0.000E+00 0.0000 0.0O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.576E-05 0.6050

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.897R-06 0.1259

_I-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000R.00 0.0000 0.000E+00 0.0000 4.351R-06 0.1991
............................................................... •................. . ...............eeeeeee eeeeeecee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Tonal 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.301E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

and water dependent water, fish, plant, meat, milk pathways

ExcessCancerRisks C_RSg(irn,i,t) and CNRSgH(irn,i,t)for Inhalationof

Radon and _ts Decay Productsat t= 3.000E+00years

Rmdio_ucli_es

Pathway Rn-222 Po-218 Pb-214 Bi-214 R_-220 Po-216 Pb-212 Bi-212

Water-ind. 1.700E-08 1.316E-09 S.267E-11 2.852E-1] 2.$23E-08 1.005E-10 4.981E-09 2.008E-12

Wa_er-dep. O.OOOE+O0 O.O00E+O0 O.O00E+O0 O.O00E+OO O.O00E+O0 O.O00R+O0 O.O00E+O0 O.O00E+O0

Total I.?00E-08 1.316E-09 5.2678-11 2.852E-23 2.523E-08 1.006E-I0 4.981E-09 2.808E-12

Water-ind.:= Water-independent Water-dep.== Water-dependent

Total Excess Cancer Risk CNRSI(i,p,t) *e* for Initially Existent Ra_ionuclidaa (i) and Pathways (p)

and Fraction of Total Risk a_ t= 3.000E+00 years

Water Zndependent Pathways (Znhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Radio- __ _a_,_;li_/tai_£ _ta_.-_;_f_&,_ _/t£_£_£ _&,5£_a_Tu_,_&_ ft,5_ai,ftal/tai_ _,5_._

Nuclide risk frac_, risk fract, risk fract, risk frac_, risk fract, risk fract, risk fra=t.

Ra-226 1.576E-05 0.6835 1.)20E-09 0.0001 1.8378-08 Q.0008 0.0008.00 0.0000 0.000E+00 0.0000 0°000B.00 0.0000 1.782E-09 0.0001

Ra-225 7.239E-06 0.3139 9.200E-09 0.0004 3.0318-08 0.0013 0.0008.00 0.0000 0.000S+00 0.0000 0.000E.00 0.0000 S.408E-10 0.0000

&&_&_&&&&&&&&&&&&&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&&&&&&&& &&&&&&&&& &&&&&& &&&&&_&&&&&&&&&

Total 2.300E-05 0.9973 1.052E-08 0.0005 4.868E-08 0.0021 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 2.323E-09 0.0001



RESRAD,Version5.191 T" Limit _ 0.S year 00/14/9e 12:36 Page 11

Intrisk: Site 1 Recreational Pile:SAMPLE.DAT

Total ExcessCancerRisk CNRSI(i,p,t)it* for InitiallyExistent Radionuclides(i) and Pathways (p)

and Fraction of TotalRisk at t- 3.000H+00years

Water DependentPathways

Water Fish Radon Plant Meat Milk All pathways

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.000E.000.000O 0.000E.000.0000 0.000E+000.0000 0.000E+O00.O000 0.000E+000.0000 0.000E+00 0.0000 I.$78E-05 0.6844

Ra-228 0.000E.000.0000 0.000E.000.0000 0.000E+000.0000 0.000E+000.0000 0.000E.000.0000 0.000E.00 0.0000 7.279E-06 0.3156
................................................................................................................eeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeeeeeeee

To_al O.O00E+O0 0.0000 O.O00E+O00.OOO0 O.OOOE+O00.OOOO O.OOOE+OO O.O000 O.O00E+O0 O.O000 O.O00E+O0 0.0000 2.306E-05 1.0000

_'*CNRSI(i0p,t) includes contributionfro_ decay daughter radionuclides
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Zntrisk : Si_e 1 Recreational Pile: SAMPLE.DAT

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As pCi/_rr at t= 1.000E+01 years

Water Independent Pauhways (Inhalation w/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant _Meat Milk Ingestion*

Pb-210 3.34%E-03 O.O00E.O0 O.O00E+O0 O.O00E+O0 8.483E-02 O.O00E.O0 O.O00E+O0 O.O00B+O0 O.O00E+O0 O.O00E+O0 8.483E-02

Ra-226 1.237E-02 0.000E+00 0.000E+00 0.000E+00 3.134E-01 0.000E+00 0.000_+00 0.000E+00 0.000E+00 0.000E+00 3.134E-01

Ra-228 2.031E-03 0.000E+00 0.000E+00 0.000E+00 S.144E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000B+00 S.144E-02

Th-228 2.833E-03 0.000E+00 0.000E+00 0.000g+00 7.192E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.1_2E-02

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil

and wauer-dependent water, fish, plant, meat, milk pathways

Amount of Intake Quantities QINTg(irn, i,t) and QINT_W(irn, i,t) for Inhalation of

Radon and its Decay Products as pCi/y-_ at t= 1.000E+01 years

Radionuclidee

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Wader-ind. 7.262E.02 7.077E+01 5.664E-01 4.236E-03 5.119E+03 5°I05_+03 2.821E+00 1.036E-02

Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000_+00 0.000E.00 0.000E+00

To_al 7.262E+02 7.077E+01 5.664B-01 4.236E-03 5.119E+03 5.10SB+03 2.821E+00 1.036H-02

Water-ind. == Water-independent Water-dep. 8_ Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.000E+01 years

Water Independent Pathway_ (Inhalation excludes radon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fract, risk frac_, risk frac_, risk fract, risk frac_, risk fract.

Pb-210 1.077E-10 0.0000 4.019E-10 O.O00O O.O00E.O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 1.680R-09 0.0001

Ra-226 1.488E-05 0.7733 1.113E-09 0.0001 O.OGOE+O0O.O000 O.O00E_O0 0.0000 0.000_+00 0.0000 1.128B-09 0.0001

Ra-228 1.181E-06 0.0614 4.203R-11 0.0000 O.O00E+O0 0.0000 0.000_+00 0.0000 O.O00E+O0 0.0000 1.543_-10 0.0000

Th-228 3.170E-06 0.1647 6.644B-09 0.0003 O.O00B+O0 0.0000 O.O00E+O0 0.0000 O.O00R+O0 0.0000 1.1878-10 0.0000

Total 1._23R-05 0.9994 8.201E-09 0.0004 0.00GE+00 0.0000 0.000B+00 0.0000 0.000R+O0 0.0000 3.081E-09 0.0002
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In,risk: Sine i Recreational File: S_q_PLE.DAX

ExcessCancer Risks CNRS(i,p,t)for IndividualRadionucliaee (i) and Pathways (p)

and Fractionof Total Risk an n- 1.000E+01 years

WaterDependent Pathways

Water Fish Plant Meat Milk All Pathways_*

Nuclide rlek fracn, risk frac_, risk frsct, risk fract, risk fract, risk fract.

Pb-210 0.000E.000.0000 0.000E+000.0000 0.O00E+000.0000 G.000E+000.0000 0.000E+000.0000 2.189E-09 0.0001

Ra-226 0.00GE+000.0000 0.000E+000.0000 O.0GOE+000.0000 0.000E+000.0000 0.000E+000.0000 1.468E-05 0.7734

Ra-228 0.000E.000.0000 0.000E+000.0000 0.000E+000.0000 O.O00E.00O.0000 0.G00E+000.0000 1.182E-06 0.0614

Th-228 0.00OE.000.0000 0.000E+000.000O 0.000E+000.0000 0.00GE+00 0.0000 0.000E+008.0000 3.177E-06 0.1651

&&&&&&6&&E&&&6_ &&&E&_ 6666&&_&&&6_6_6 6&&_&E&6_&666&& 666&6_6_ _66&_6 &_&66_E&&_&E&66 &&&_66&& &&6_&&

Total 0.000E.000.0000 0.000E.000.0000 0.000E+000.0000 0.000E.0G0.0000 0.000E+000.0000 1.924E-05 1.0000

** Sum of water independentground, inhalation,plant, mean, milk, soil

and water dependentwater, fish,plant,meat, milk pathways

Excess Cancer Risks CNRS%(irn,i,t) and CNRSgW(irn,i,t) for Inhalation of

Radon and its Decay Products at t= 1.000E+01 years

Radionuclides

Pathway Rn-222 I>o-218 Pb-214 Ei-214 Rn-220 _o-216 Pb-212 Bi-212

_r-ind. 1.590E-08 1.231E-09 4.928E-Ii 2.669E-13 1.843E-08 7.351E.-11 B.639E-09 2.051E-12

Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E.00 0.000E+O0 0.00OE+00 0.O00E+00 0.000E+00

&_&&&&&&&&& _&_ _&_ _&_&6_& _&_&& ................. _......................eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee

Total I.S_0E-08 1.231_-09 4.928E-11 2.669E-I_ 1.843E-08 7.351E-II 3.639E-09 2.0SIE-12

Wa_er-ind. == Water-independent Water-dep. -, Water-dependent

Total Excess Cancer Risk C1_RSl(i,p,t)*** for Initially Existent Redionuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.000E+01 years

Water Independent Pathways (Inhalatlon excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fr_ct.

Ra-226 1.480E-05 0.7717 1.515E-09 0.0001 1.71%E-06 0.0009 0.000E+00 O.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.S0SE-0S 0.o001

Ra-226 4.3S1E-06 0.22S7 6.686E-0% 0.0003 2.214R-08 0.0011 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E.00 0.0000 2.730E-10 0.O000

_&E&&& &&&&_e&_ &&&&&& &6&&&&&&& &&&&&& &&&&&&&&& _&&&&& &&&E&&e&& &&&&&& _&_&&&&& &&&&&& &E&&_&&&& &&&_&& &&_&&_&E &&&&&&

Tonal 1.923R-0S 0.9974 E.201E-09 0.0004 3.933E-00 0.0020 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.081E-0_ 0.0002
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In,risk: Site l Recreational Pile: SANPLE.DAT

Total ExcessCancer Risk CNRSI(i,p,t)*t* for InitiallyExistentRadionuclidea (i) and Pathways (p)

and Fractionof TotalRisk at t_ 1.000E.01years

Water Dependent Pathways

Water Piah Radon Plant Meat Milk All par.hwaya

Nuclide risk £ract. risk fract, risk fract, risk fract, risk frac_, risk fract, risk frac_.

Ra-226 0.000E+00 0.0000 0.000E+000.0000 0.O00E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 1.4_0E-050.7728

Ra-228 0.000E+00 0.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 O.000E+000.0000 4.380E-06 0.2272

................................................................... , .............................................eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

To_al 0.OOOg+00 0.0000 0.000E+00O.O000 0.000E+O0 0.0000 0.000E+O00.0000 0.000E+000.0000 O.000E+000.0000 1.928E-05l.OO00

***CNRSI(i,p,_)includescontributionfrom decay daughterrad_onuclides
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Incrisk: Site 1 Recreational Pile:SAMPLE.DAT

Amount of Intake QuantitiesQINT(i,p,U)for IndividualRadionuclides (i) and Pathway_ (p)

AB pci/srrat t= 3.000R+01 years

Water IndependentPathways (Inhalationw/c radon) Water Dependent Pathways

Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk Ingestion_

Pb-210 6.59SE-03 0.000E+O0 0.000E+00 0.000E+00 1.670_-01 0.000_+00 0.O00E+00 0.000E.00 0.000g+00 0o000E+00 1.670E-01

Ra-226 1.0SOE-02 0.O00E+00 0.000E+00 0.000_.00 2.659E-01 0.000E+O0 0.000_+00 O.000E+00 0.000E+O0 O.00Og+00 2.6S9R-01

Ra-228 1.$66E-04 0.000E+00 0.000g+00 0.000g+00 3._67E-03 0.000g+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3._67E-03

Th-228 2.420E-04 0.000E+00 0.000E+00 0.000E+00 6.131E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.131R-03

- Sum of ali ingestionpathways, i.e. water independentplant, _eat,_ilk, _oil

and water-dependen_water, fish, plant, meat, milk pathways

Amount of Intake QuantitiesQINT%(irn,i,t) and QINTgW(irn,i,t) for Inhalationof

Radon and i_s Decay Produc_eas pCi/yr a_ t= 3.000E+01years

Radionuclides

pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Wa_er-ind. _.9_E+02 5.846E.01 4.67_E-01 3.49_E-03 4.363E+02 4.3SIE+02 2.404_-01 8.831E-04

Wa_er-dep. 0.000E+00 0.000E+O0 0.000B+00 0.000E+O0 0.000E+00 0.000E+00 0.000E+00 0.000E+00

_i S.999E+02 S.846E+01 4.679E-01 3.499E-03 4.363E+02 4.3SIE+02 2.404E-01 8.831R-Q4

Water-ind.== Water-independent Water-dep.=- Water-dependent

ExcessCancer Risks CNRS(i,p,t)for IndividualRadionuclides(i) and Pathways (p)

and Fractionof Total Risk at t= ].000E+01years

Water IndependentPathways {Inhalationexcludes radon)

Ground Inhalation Plant Neat Milk Soil

Nuclide risk fract, risk fraot, risk fract, risk fract, risk fract, risk fracu.

Pb-210 2.121E-10 0.0000 7._14E-10 0.0001 0.000E+00 0.0000 0.000B+00 0.0000 0.000_+O0 0.0000 3.307E-09 0.0003

Ra-226 1.262E-0S 0._717 _.447E-10 0.0001 0.000E+00 0.0000 0.000E+00 O.0000 0.000E+00 0.0000 9.572E~10 0.0001

Ra-228 9.106E-08 0.0070 3.242E-12 0.0000 0.000_+00 0.0000 0.000E+00 0.0000 0.000g+O0 0.0000 1.190E-ll 0.0000

Th-228 2.698E-07 0.0208 S.664E-10 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 1.012E-11 0.0000

&_&&_&&&&&&&&&&&&6&6&&&_&_&&&_&_&&&&&&&_&&&&&&6_S&&& 6&&_&_&&_&&_&&_&&&&&&&&&&_&&&&&_&&&&&&&&_&_

Total 1.298E-0S 0.999S 2._06E-09 0.0002 0.000B+00 0.0000 0.000E+00 0.0000 0.000R+O0 0.0000 4.287B~0_ 0.0003

V



RESRAD, Version S.191 T" Limit : 0.S year 08/14/98 12:36 Page 16

Intrisk : Sins I Recreational File: SAMPLE.DAT

Excess Cancer Risks CNRS(i,p,n) for Individual Radionuclidse (i) and Pathways (p)

and Fraction of Tonal Risk at t= 3.000E+01 years

Water Dependent Pathways

Water Fish Plant Meat Milk All Pathways**

Nuclide risk fract, risk fract, risk fract, risk fracn, risk fract, risk fract.

Pb-210 0.O00E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000_+00 0.0000 0.000E+00 0.0000 4.311_-0_ 0.0003

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000_.00 0.0000 0.000E+00 0.0000 1.262E-0S 0._718

Ra-22_ 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000_.00 0.0000 0.000E+00 0.0000 _.X0_E-08 0.0070

Th-228 0.000E.00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000_.00 0.0000 0.000_.00 0.0000 2.704E-07 0.0208

_&&&&&_ &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&_&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&& &&&&&&&&& &&&&&&

Total 0.O00E+00 0.0000 0.000E+00 0.0000 0.0OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.298R-0S 1.0000

•" Sum of water independent ground, inhalation, plant, meat, milk, soil

and water dependent water, fish, plant, meat, _ilk pathways

ExcessCancerRisks C_s_(irn,i,t) and CNRSgW(irn,i,t) for Inhalationof

Radon and its Decay Fly,ductsat t= 3.000E+01years

_Lionuclidee

Pa_way R_-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 B_-212

Water-dep. 0.000E+00 0.000E.00 0.000E.00 0.000E+00 0.000_.00 0.000E+00 0.000_.00 0.000E+00
eeeeeeeeeeo eeeeeeeeee eseeeeeeee eeeeeeeeee ee_eesesee e_eeeeeee eeeeseeees eeeeeeeees eeeeeeeeee

Water-ind. == Water-independent Watar-d_p..= Water-dapend_nt

Total ExcessCancerRisk CNRSI(i,p,t)t** for InitiallyExistent Rad_onuclidee (i) and Pa_hways (p)

and Fraction of TotaIRisk a_ t= 3.000E.Olyears

Water IndependentPathways (Ir_alationexcludes radon)

Ground Inhalation Radon Plant Meet Milk Soil

Nuclide risk fract, risk fract, r-isk fract, risk fract. _-isk frac_, risk fract, risk fract.

Ra-226 1.262E-0_0.970_ 1.736E-0_0.0001 1.42OR-08 0.0011 0.000E.000.0000 0.000E.000.0000 0.000E+O0 0.0000 4.26_E-0%0.0003

Ra-228 3.60_E-070.0278 5.6%6E-I00.0000 1.887E-0% 0.0001 0.000E+000.0000 0.000E.000.0000 0.000E+000.0000 2.202R-II0.0000

&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&_&&&&&&&&&& &&&_&&&& &&&&&& &&&&&&&&&&&_&&& &&&_&&&&&&_6_&& &&&&&&&_6&_&&&&

Total 1.2_0E-0S0.%%83 2.306E-0%0.0002 1.608E-08 0.0012 0.000E.000.0000 0.000E+000.0000 0.000E.000.0000 4.287E-0_0.0003
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Intrisk : Site 1 Recreational Pile: SARPLE.DAT

Total Excess Cancer Risk CNRSI(i,p,t)t** for Initially Existent Radionuclidcs (i) and Pathways (p)

and Praction of Total Risk at t= 3.000E+01 years

Water Dependent Pathways

Water Pish Radon Plant Meat Milk All pathways

Nuclide risk fract, risk fract, risk frac_, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.O00E+00 O.O00O 0.O0OB+O00.O000 0.000E+00 0.0000 0.000g.O0 0.0000 0.000E+0O 0.0000 0.000E+00 0.0000 1.264E-0S 0.9720

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.634E-07 0.0280

eeeeeee eeeeeeeee eeeeee eeeeeeeec eeeeee eeeeeeeee eeeeee eeeeeecee eeeece eeeeeeeec eeeeec eeeeeeeee eceeee eeeeceeee eeeeee

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.300E-05 1.0000

•**CNRSI(i,p,t) includes contribution from decay daughter radionucl_des
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Intrisk: Site I Recreational Pile:SANPLE.DAT

Amount of IntakeQuantitiesQINT(i,p,t)for IndividualRadionu=lides(i)and Pathways (p}

As pCi/yr at t= 1.000E.02years

Water IndependentPathways (Inhalationw/o radon) Water DependentPathways

Nuclide Inhalation Plant Neat Milk Soil Water Fish Plant LMeat Milk Ingestion•

Pb-210 6.100E-03 0.000E+00 0.000E+00 0.000E+00 1.545E-01 0.000E.00 0.000R+00 0.000H+00 0.000E+00 0.000S+00 1.54SE-01

Ra-226 5.906E-03 0.O00E+00 0.000E+00 0.000E+00 1.496E-01 0.000E+00 0.000_.00 0.000B+00 0.000E+00 0.O00E+00 1.496E-01

Ra-228 1._95E-08 0.000E+00 0.000E+00 0.000E+00 S.0S2E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 5.0S2E-07

Th-228 3.086E-08 0.O00E+00 0.000E+00 0.000E+00 7.816R-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 7.816E-07

• Sum of all ingestionpathways, i.e. water independentplant,meat,milk, soil

and water-dependentwater0 fish, plant,meat, milk pathways

Amountof Intake QuantitiesQINT�(irn,i,t) and QINT�W(irn,i,t) for Inhalationof

Radon and its Decay Products as pCi/yrat t- 1.000E.02years

Radionuclidee

Pathway Rn-222 Po-219 Pb-214 Bi-214 Rn-220 Po-216 P_-212 Bi-212

Water-in_. 3.0_8E+02 2.S60E+01 2.369R-01 1.772_-03 5.$62E-02 S.547E-02 3.06SB-0S 1.126E-07

Water-_ep. 0.000g+00 0.000E+00 0.000E+00 0.000E.00 0.000E+00 0.000E+00 0.000R+00 0.000E+O0
........................................................... ° ................ . ..... . ........
eeeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeaee eeeeeeeeee

Total 3.038_.02 2.960E+01 2.369E-01 1.772E-03 5.562R-02 5.547E-02 3.065E-0S 1.126E-07

Water-ind.-- Water-independent Water-asp.-. Nater-_ependant

Excess Cancer Risks CNRS(i,p,t)for IndividualRad_onuclide8(i) and Pathways(p)

and Fraction of Total Risk at t- 1.000E+02years

Water IndependentPathways (Inhalationexcludes radon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 1.962S-10 0.0000 7.320B-10 0.0001 0.000E+00 0.0000 0.000S+00 0.0000 0.000R+00 0.0000 3.060E-09 0.0004

Ra-226 7.074E-06 0.9993 5.315E-10 0.0001 0.000S+00 0.0000 0.000E+00 0.0000 0.000S+00 0.0000 S.386_-10 0.0001

Ra-228 1.157R-11 0.0000 4.129E°16 0.0000 0.000_+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.$16E-1S 0.0000

Th-220 3.414E-11 0.0000 7.220E-14 0.0000 0.000B+00 0.0000 0.000S+00 0.0000 0.000E+00 0.0000 1.2SOS°15 0.0000

.................................................................... . ............................
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeaeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 7.074E-06 0.9_93 1.264E-09 0.0002 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.598E-09 0.0005
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Intrisk : Site i Recreational Pile: SAMPLE.DAT

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclidss (i) and Pathways (p)

and Fraction of Total Risk at t= I.O00E+02 years

Water Dependent Pathways

Water Fish Plant Meat Milk _Ii Pathwayst*

Nuclide risk fracU, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000_+00 0.0000 3._88E-09 0.0006

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000E+O0 0.0000 7.075E-06 0._994

Ra°228 0.0OOE+O0 0.0000 0.O00E+O0 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+O0 0.0000 I.ISTE-II 0.0000

Th-220 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 3.421E-11 0.0000
.................................................................................................
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

To_al 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.079E-06 1.0000

** Sum of water _ndependent ground, inhalation0 plant, meat, milk, soil

and wa_e_ dependent water, f_sh, plant, meat, milk pathways

Excess Cancer Risks CNRS9 (irn,i,t) and C2_%SgW(irn,i,t) for Inhalation of

Radon an_ its Dsoay Products at t- 1.000E+02 years

Radionuclidse

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

_:-ind. 6.6_3E-00 S.lSlE-IO 2.061E-11 1.116E-13 2.002E-13 7.$08E-16 3.%S4E-14 2.22_E-17

Water°deF. O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00

Total 6.653E-09 $.151E-I0 2.061E-II I.I16E-13 2.002E-13 7.980E-16 3.954E-14 2.229E-17

Wa_er-ind. := Wa_er-independent Water-dep. :- Water-_ependent

Total Excess Cancs_ Risk _2_SI(i,p,t) "_* for Initially {LxistentRadio_uclides (i) and Pathways (p)

and Fraction of Total Risk at t- 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide risk fract, risk £ract. risk fract, risk fract, risk frac_, risk fract, risk fract.

Ra-226 7.074E-06 0.%%03 1.264E-0_ 0.0002 7.18%E-0% 0.0010 0.000E+O0 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 3._98E-0_ 0.0005

Ra-220 4._7_E-11 0.0000 7.261B-14 0.0000 2°406E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 2.00_E-15 0.0000

&&&&&&a&&&&&a&&&&&as&&&&a&&&a&a&&&&&&aa&&&a&&a&&aS&&&&aa&&a_&&&&a&aaaa&&&a&&a&&&a&a&&&&&&&&&a&aa&&a&aa&&&&&&&&a&
To_al 7.074E-06 0._83 1.264E-09 0.0002 7.1_0E-0_ 0.0010 O.000E+O0 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 3.S98E-09 0.000S
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In,risk : Site 1 Recreational Pile: SAMPLE.DAT

Total ExcessCancerRisk CNRSI(i,p,t)t** for ZnitiallyExistentRadionuclides (i) and Pathways (p)

and Fractionof Total Risk at t= 1.00OE+02years

Water DependantPathways

Water Fish Radon Plant Meat Milk All pathways

Radio- &ii_&&_&&& _i_i&_&_&&_ _&_i_i&i&_&_&& &i_i_&_&_&i&& _&_&_&&_i _i&_&&_&&_ i_i&_

Nuclide risk fract, risk fract, risk fract, risk frac_, risk frac_, risk fract, risk fract.

Ra-226 0.000E+000.0000 0.000E+000.0O0O O.000E+000.0000 0.000E+000.0000 0.0O0E+000.0000 0.00OE+00 0.0000 7.086E-061.0000

Ra-228 0.000E+000.0000 O.O00E+O00.0000 0.000E+O00.OOO0 0.000E+0O0.G000 O.OOOE+O00.00GO O.000E+00 0.0000 4.602E-110.0000
............................................................. ....................................................eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 0.O00E+000.0000 0.000E+000.0000 O.O00E+O00.O000 O.O00E+000.0000 0.O00g+O00.0000 O.000B+O0 0.0000 ?.086E-061.0000

***CNRSI(i,p,t)includescontributionfro_ decay daughter radionuclides

V
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Intrisk : Site 1 Recreational File: SAHPLE.DAT

Amountof IntakeQuantitiesQINT(i,p,t)for IndividualRadionuclides (i) and Pathways (p)

As pCi/yrat t= 3.000E+02years

Water IndependentPathways (Inhalationw/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Mea_ Milk Soil Water Fish Plant Meat Milk Ingestion_

Pb-210 1.253E-03 0.000E+00 0.000E+00 0.000E.00 3.174E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.174E-02

Ra-226 1.142E-03 0.000E+00 0.000E.00 0.O00E+00 2.833B-02 0.000E+00 0.000E.00 0.000E+00 0.000E+00 0.000E+00 2.893E-02

Ra-228 1.484E-19 0.000E+00 0.000E.O0 0.000E+00 3.75%_-10 0.000E+00 0.000E+00 0.000E.O0 0.000E.00 0.000_.00 3.759E-18

Th-228 2.2%6E-19 0.000E+00 0.000E+00 0.000E+00 S.815E°10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E.00 5.81SE-18

* Sum of all ingestionpathways0i.e. water indepen_en_plant,_ea_, milk, soil

and wa_er-dependentwater, fish,plant, meat, milk pathways

Amountof IntakeQuantitiesQINT�(irn,i,t) and QINT�W(irn,i,t) for Inhalationof

Radon and its Decay Pro_uc_s as pCi/yr a_ t= 3.000E+02years

Radionuclides

Pathway Rn-222 Po-218 Pb-214 Bi-214 R1_-220 Po-216 Pb-212 Bi-212

Wa_er-ind. _.76SE+01 3.66_E.00 2._37E-02 2.1_6E-04 4.1_8_-13 4.127_-13 2.2_i_-I_ a._76E-I_

WaUer-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E.00 0.000E+00 O.O00E+O0 0.0008+00 0.000E+00

&&&_&&&&&&&&&&&&_&&&&&&&&&&&&&&_&&&_&_&&&&&&&&&&&&&_6&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&_&&&

al 3.76SE+01 3.669E+00 2.937E-02 2.196E-04 4.138E-13 4.127E-.132.2alE-16 8.376E-19

Water°ind.== Water-independent Water-dep. _= Wa_er-depandent

ExcessCancerRisks Cl_RS(i,p,t)for IndividualRadionuclides(i) and Pathways (p)

and Fraction of Total Risk at t= 3.000E+02years

Water IndependentPathways (_nhalationexcludes radon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk frac_, risk fract, risk fract, risk frac_, risk fract, risk frac_.

Pb-210 4.017R-11 0.0000 1.S04E-IO 0.0001 O.O00B.O0 0.0000 O.O00E+O0 0.0000 O.O00B+O0 0.0000 6.2SSE-lO O.O00S

Ra-226 1.310E-060.9992 1.028B-I00.0001 0.000E+000.0000 0.000E+O00.00Q0 0.0QOE+000.0000 1.041E-100.0001

Ra-228 8.2_5E-230.0000 3.072E-270.0000 0.000E+000.0000 0.00OE+O00.0000 0.0QOE+000.0000 1.128_-260.0000

Th-228 2.366E-22 0.0000 5.372E-25 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.0OOE+O0 0.0000 9.59SE-27 0.0000

......................................... . ........................................
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeaee seeeeeeee &&&&&& &&&&&&&&& eeeeee eeeeeeeee eeeeee

Total 1.310_-06 0.3992 2.532E-10 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.327E-10 0.0006
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Incrisk : Site 1 Recreational File: SAMPLB.DAT

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclide8 (i) and Pathways (p)

and Fraction of Total Risk at t= 3.000B+02 years

Water Dependent Pathways

Water Fish Plant Meat Milk A_I Pathways *_

Nuclide risk fract, risk fract, risk fract, risk fract. _sk fract, risk fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.191E-10 0.0006

Ra-226 0.O00E.O0 0.0000 O.OOOE+00 O.0000 O.000E.O0 0.0000 O.OOOE+O0 0.0000 0.OOOE.O0 0.0000 1.310E-06 0.9994

Ra-228 0.000E.00 0.0000 0.000E+O0 0.0000 0.000E+O0 0.0000 0.000E.00 0.0000 0.000R+00 0.0000 8.296E-23 0.0000

Th-228 O.000E+00 0.0000 0.000E+00 O.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 2.372E-22 0.0000

&T&&&&6 &&T&&&&T& &&&&&& 6&&&&T&&& &&&&&& _&&&&&6_ &&&&&& _&&&&&&_& &&&&T& &&_&&&T&6 &_&6_& &&&&_&&&& 6&&&&&

To_al 0.000E+O0 0.0000 0.000B+O0 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000 1.311E-06 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

and wa_er dependent water, fish, plant, meat, _Lilkpathways

Excess Cancer Risks CNRS�(irn, i,t) and CNRS�W(irn, i,t) for Inhalation o_

Radon and its Decay PT_CtS at t= 3.000E+02 years

Radiot_ucl_dee

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Water-ind. 8.246E°I0 6.385E-II 2.$55E-12 1.284B-14 1.490E-24 5.943E-27 2.942E-25 1.6S9E-28

_ater-dep. O.O00E+00 0.000E+OO 0.000R+00 0.000R+O0 O.000E+00 0.000E+00 0.000_+00 0.O00E+00

_&&_&&&&&& &&&&&&&&&& &&&&&&&&&& &&&&&&&&&& &&&&&&&&&& &&&&&&&&&& &&&&&&&&&& &&_&&&_&&& &&&T&&&&&&

Total 8.246E-10 6.385E-11 2.SS5E-12 1.284E*14 1.490E-24 5.943E-27 2.942E-2S 1.659E-28

Water-ind. -= Water-independent Water-dep. -. Water-_ependent

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclidee (i) and Pathways (p)

and Fractic_ of Total Risk at t= 3.000B+02 years

water Independent Pathways (_nhalation excludes radon)

Ground Inhalation RadOn Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 1.310E*06 0._%86 2.$32E-I0 0.0002 8.911R-I0 0.0007 0.000E+O0 0.0000 0.O00E+O0 0.0000 0.000E+00 0.0000 7.327E-I0 0.0006

Ra-228 3.1_6E-22 0.0000 _.403E-2S 0.0000 1.790E-24 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.087E-26 0.0000

&&T&&&& &&&&&&&&& &&&&&& &&&&&&&&& _&&&&_ &&&_&&&& &&&&&& &&&&&&&&& &_&&_& _&&&&_&&& _&&&& &&&&&_&&& &&&&&& &&&&&_&& &&&&&&

Total 1.3108-06 0.9986 2.$32E-10 0.0002 8.9liE-10 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.327E-10 0.0006
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Intrisk: Site I Recreational Pile:SAMPLE.DAT

Total Excess Cancer Risk CNRSI(i,p,t)**_ for InitiallyExistent Radionuclides(i) and Pathways (p)

and Practionof Total Risk at t- 3.000E+02years

WaterDependentPathways

Water Pish Radon Plant Heat --. Milk All pathways

Nuclide risk frac_, risk fract, risk fract, risk fract, risk frac_, risk fract. _-isk frac=.

Ra-22G O.000E.000.0000 0.O00E+000.0000 O.O00E.O00.0000 0.000E+O00.0000 0.000E.000.0000 O.000E+000.0O00 1.312E-061.0000

Ra-228 0.000E.000.000O G.000E+000.0000 0.000E.000.0000 0.0O08+0Q0.0000 0.000E+000.0000 0.00OE+00 0.0G00 3.219E-220.0000

Total 0.000E+000.O000 0.000E+000.0000 0.000E+000.0000 G,000E+000.0000 0.000E+000,0000 Q.000E+_0 0.0000 1.312E-06l.O0_O

***CNRSI(i,p,_)includes €ontributionfrom decay daughterradionuclides
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In,risk : Site I Recreational Pile: SAMPLE.DAT

Amountof IntakeQuantitiesQINT(i,p,t)for IndividualRadionuclides(i) and Pathways (p)

As pCi/y_ st t: 1.000E+03years

Water IndependentPathways {Inhalationw/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Neat Milk Soil Water Pish Plant Meat Milk Ingestion*

Pb-210 O.000E+00 0.000g+00 0.000E+00 O.000E.00 O.000E.00 O.O00E+O0 0.000E.00 0.000g.00 0.O00E+00 0.O00S+00 O.000S+00

Ra-226 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000g+00 0.000E+00 0.000E+00 0.00OH+00 0.000E+O0 0.O00g+00 0.000E+00

Ra-228 O.000g+00 O.000E+00 0.O00E+00 0.000E+00 0.000E+O0 0.000E.00 0.000g+O0 0.000E.OO 0.O00E+00 O.O00S+00 O.0OOE+00

Th-228 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+O0 0.000g+00 0.000E+00 O.000E+00 0.000E+00 0.O00E+00 0.000E+00

- Sum of all ingestionpathways,i.e. water independentplant, _eat# milk, soil

and water-dependentwater, fish,plant,meat, _ilk pathways

Amount of IntakeQuantitiesQINTg(irn,i,t) and QINT%W(irn,i,t) for Inhalationof

Radon and its Decay Productsas pCi/>-rat t= 1.000E+03years

Radionuclidms

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Wa=er-ind. O.OOOE+O0 O.OOOE+O0 O.OOOE+O0 0.OOOB+O0 O.OOOB+OO 0.000_.O0 0.O00E.O0 O.OOOE+O0

Wa_er-dep. 0.000E+00 0.000E+00 0.000E+00 0.000B+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

&&&&&_&&_&_ &_&&&&&&&& &&&&&_&_&& &&&&&&&&&& &&&&S&&&&& &&&_&&&&&& &&&&&&&&&& &&_&&&& &&&&&&&&&&

Total 0.000E+00 O.000E+00 0.000E+00 0.000S+O0 0.000E+O0 0.000_+00 0.000E+O0 0.000E+O0

Water-ind.== Water-independent Water-dep.== Wa_er-dependant

ExcessCancer Risks CNRS(i,p,t}for IndividualRsdionuclides(i}and Pathways (p)

and Practionof TotalRisk at t= 1.000E+03years

Water IndependentPathways (Inhalationexcludesradon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fraot, risk fraot, risk fract, risk fract, risk fract, risk fraot.

Pb-210 0.000E+00 0.0000 O.000E+00 0.0000 0.000S+00 0.0000 O.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.O00E+00 0.0000

Th-228 0.000E+00 0.0000 0.000E.00 0.0000 0.000S+00 0.0000 O.000S+00 0.0000 0.000R+O0 0.0000 O.O00S+00 0.O000

&&T&&&& &&i&&i&&& &&ii&& ei&&&_&&& i&&i&& &&&&&&&&i &S&&&& &&&&&&&&6 &i&S&& iii£&&&&& &&&&i& "&&&&&&&ie eeeeee

Total 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
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In,risk : Site 1 Recreational Pile: SAMPLE.DAT

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclidee (i) and PaUhways (p)

and Praction of Total Risk at t- 1.000E+03 years

Water Dependent Pathways

Water Pish Plant Meat Milk -All Pathways**

Nuclide risk frac_, risk frac_, r_sk fract, risk fracn, risk frac_, risk frac_.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000_+00 0.0000 0.000B+00 0.0000 0.000E+O0 0.0000

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+O0 0.0000

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.O00O 0.000E+00 0.O000 0.00OR+00 0.0000

Th-228 0.000E+00 0.000O 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O.O000 0.000E+00 0.0000 0.O00E+O0 0.0000
.................................................................................................eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eesseeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

To_al 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+OO 0.0000 O.000E+00 0._000 0.000E+00 0.0000 O.O00E+00 0.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

and wa_er dependent water, fish, plan_, mea_, milk pathways

Excess Cancer Risks (3qRSg(iz11,i,t) and (ZRRSgW(ir11,i,t) for Inhalation of

Radon and its Decay Products at t= 1.000E+03 years

Radio_ucl_dss

Pathway Rn-222 Po-218 P_-214 Bi-214 Rn-220 Po-216 Pb-212 Ei-212

_l_r-ind. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000B+00
Water-dep. 0.000E+00 0.000E+00 O.O00E+00 O.000E+00 O.O00E+00 0.000E+O0 0.000E+00 0.O00E+00

Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000R+00 0.000R+O0 0.000E+OO

Water-ind. =_ Wster-independsn_ Water-_ep. -= Wa_er-_ependent

To_al Excess Cancer Risk CNRSI(i,p,_)*** for Initially Exis_en_ Radi_nuclides (i) and Pathways (p)

and Fraction of Total Risk a_ t- 1.000E+03 years

Water Independenn Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plan_ Meat Milk Soil

Nuclide risk fract, risk frac_, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 _.0000 0.O00E+00 0.0000 0.000E+00 0.O000

Ra-228 0.000E+0O 0.0000 0.O00E+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 0.O00E+00 _.0000 0.000E+00 0.0000 0.000E+00 0.0000

&_&_&_&&&&_&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&E&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Total 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+00 0.O000
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Intrisk: Site 1 Recreational File: SAMPLE.DAT

Total Excess CancerRisk CNRSI(i,p,t)**t for InitiallyExistentRadionuclidee(i) and Pathwaym(p)

and Fraction of Total Risk at t= 1.000B+03years

Water Dependant Pathways

Water Fish Radon Plant Neat " Milk All pathways

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.O00E.00 0.0000 0.000E.00 0.0000 0.000E+00 O.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.O0 0.0000

Ra-228 0.O00_+00 0.0000 0.000E+00 0.0000 0.000R.00 O.0000 0.000E.00 0.0000 0.000E.00 0.O000 0.000_+00 0.0000 0.00OR+00 0.0000

................................................................................................................
eeeeeee e_e_ee eeeeee eaeeeeeee eaaaee eaaaaaaee _eeee_ aaaaaeaee aeeeee seeeeaeee eeeaes eee_aeeee eae_ee eeaaaaaae a_aeee

Total 0.O00E+000.0000 O.000E+000.0000 0.O00E+000.0000 0.000E+O0O.0000 0.000E+000.0000 0.000E+000.0000 0.000_+00 0.0000

*t*CNRSI(i,p,t) includes contributionfrom decay daughterradionuclides
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Intrimk : Site 1 Occupational Pile:SAMPLE.DAT
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Intrisk : Site i Occupational File: SAMPLE°DAT

Cancer Risk Slope FactorsSummaryTable

File: DOSPAC.BIN

e CIuTA-ento e Paralatero

Menu e Parameter o Value • Default e Name

Sf-1 o Ground externalradiationslope factors, i/yr per (pCi/g):o o o

Sf*1 0 Pb-210+D o 1.60E-10 , 1.60B-10 o SLPP(I01)

Sf-I o Ra-226+D o 6.00E-06 o 6.008-06 o SLPP(2,1)

Sf-1 o Ra-228.D o 2._0_°06 o 2._08-06 • SLPF(3,1)

Sf-I e Th-22_+D o S.60E-0G o S.60E-06 e SLPP(4,1)
o o oo

Sf-2 o Inhalation,slopefactors,I/_pCi): e o e

Sf-2 0 Pb-210+D o 4.00E-09 • 4.00E-09 • SLPF(1,2)

Sf-2 o Ra-226+D o 3.00E-09 o 3.00E-09 e SLPP{ 2,2)
o 6.90E-I0 o 6.90E-10 o SLPP(3,2)Sf-2 o Ra-228+D

Sf-2 o Th-228+D o 7.80E-08 o 7.80E-08 • SLPF(4,2)
a o • o

Sf-3 o Ingestion,slopefactors,1/(pCi): o •

Sf-3 • Pb-210+D • 6.6QE-I0 o 6.60E-I0 • SLPP(1,3)

Sf-3 • Ra-226.D • 1.20E-10 o 1.20B-10 • SLPF(2,3)

S_-3 o Ra-22G.D o Z.OOE-10 o 1.00E-10 • SLPP(3,3)
o S.SQE-II o S.SQE-IZ _ SLPF(4,3)Sf-3 o Th-228.D

Sf-Rne RationInhalationslopefactors, l/(pCi): • o *

S_-R.n o Rn-222 • 7.30E-13 o 7.308-13o SLPFRN(I,I)

Sf-Rn o Po-218 • S.80E-13 " S.80E-13• SLPFRN(I,2)

Sf-Rn o Pb-214 o 2.gOE-12 • 2.90E-12• SLPPR_(Z,3)

Sf-Rn o Bi-214 o 2.10E-12 o 2.10_-12o SLPPRN(1,4)

Sf-R_ e R_-220 o 1.20B-Z3o 1.20B-13o SLP_(2,1)

Sf°Rn o PO-216 o 4.80E-16• 4.80E-16• SLPFRN(2,2)

Sf-P.no Pb-212 o 4.30E-IIo 4.30E-IZ• SLPPRN{2,3)

Sf-Rn o Bi-212 • 6.60E-.12o 6.60B-Z2• SLPFRN(2,4}

Note: Defaults valuesfollowedby '*' were derived_y_l_iplying the dose €on_ersio_fac1_oEswi_h 5.0E-7

(risk/m__e_).For externalradiation,_he dose conversionfactorsused forthis dez-iva_o_were

obtainea from _he SPA's PederalGuidance RepOrt No.Z2, and for inhalationand ingestion,the dose

€onversion_ac_or_were the ones used in RESRAD defaultda_abaee.
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Intriak : Site 1 Occupational File: SAHPLE.DAT

Amount of Intake QuantitiesQINT(i,p0t)for IndividualRadionuclides(i)and Pathways (p)

As pCi/yr at t: 0.000E+00years

WaterIndependentPathways (Inhalationw/o radon) Water DependentPathways

Nuclide Inhalation Plant Neat Milk Soil Wa_er Fish Plant )teat Milk Ingestiont

Pb-210 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000B+00

Ra-226 3.537E-02 0.000E+00 0.000E+00 0.000E+00 3.375E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.375S+00

Ra-228 1.926E-02 0.000E+00 0.000E+00 0.000E+00 1.038E+00 0.000E.00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 1.838E+00

Th-228 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

* Sum of all ingestionpathways, i.e. wa_er independentplant,meat, milk, soil

and water-dependen_ water, fish, plant, meat, milk pathways

Amountof IntakeQuanti_ieeQINTg(irn,i,t) and QINTgW(irn,i,t} for Inhalationof

Radon and i_s Decay _roduc_aas pCi/yrat t= 0.000E+00years

Radionuclidee

Panhway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Water-ind. 5.181E+03 S.016E+03 3.797E.03 3.069E.03 0.000E+00 0.000E.00 0.000E+00 0.000E+00

Wa_er-dep. 0.000E+00 0.000E+0O 0.000E.00 0.000B+00 0.000E+00 0.000E+00 0.000B+00 0.000E+00

_1 5.101E+03 5.016E+03 3.797E+03 3.069E+03 0.000E+00 0.000E.00 0.000E+00 0.000E+00

v
Water-ind. -: Water-independent Water-deF.=_ Water-dependent

Excess Cancer Risks CNRS(i,p,t)for IndividualRadionuclides(i) and Pathways (p)

and Fractionof To_al Risk at t= 0.000E+00years

Water IndependentPathways (Inhalationexcludesradon}

G_u'ld Inhalation Plant Meat Milk Soil

Nuclide zlsk frac_, risk fract, riek fract, risk fract, risk f_ac_, risk fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000

Ra-226 2.027E-0S 0.7912 2.653E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 1.013E-08 0.0003

Ra-228 7.446E-06 0.2084 3.322E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.$94E-09 0.0001

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeaee eeeeeeeee _&_&

To_al 3.$72E-05 0.9995 2.985E-09 0.0001 0.000R.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.472E-08 0.0004
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Intrisk: Site 1 Occupational File: SAMPLE.DAT

ExcessCancer Risks CNRS(i,p,t)for IndividualRadionuclidee (i) and Pathways (p)

and Fractiono£ Total Risk at t= 0.000E+00 years v
WaterDependentPathways

WaUer Pish Plant Meat Milk -All Pathwayste

Radio- Jai_41a_Lia_ai&a_&a a_a_aa&a_iaa&aiai_ &&a_Li_aiaa_aaaa ia&_aa_ia&&_ia_& aLiaa_ai_aa_ilai&&& aLia&ai_&&_i

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 0.O00E+O0 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000B+O0 0.0000 0.000E+00 0.0000 0.000E.O0 0.0000

Ra-226 0.O00]_.00 0.0000 0.000_.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 2.829E-0S 0.7915

Ra-228 0.O001_.00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.O00E.00 0.0000 0,000E+O0 0.0000 7.4511=-06 0.2085

Th-228 0.O00E+00 0.0000 O.OOOE+00 0.0000 0.000E+OO 0.0000 O.O00B.00 O.0000 0.O00E.O0 0.0000 0.O00E.00 0.0000

Total 0.O00E+00 "0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 3.574E-05 1.0000

** Sum of water independentground,inhalation,plant,meat,milk, soil

and water dependentwater, fish, plant,meat, milk pathways

Excess Cancer Risks C_Z_g(irn,i,t) and C_SgW(irn,i,t)for Xnhalatio_of

Radon and its Decay Products at t= 0.000E+00 ye_s

Radionucl ides

Pathway Rn-222 Po-218 Pb-214 Bi-214 R_-220 Po-216 Pb-212 Bi-212

Water-ind. 9. 455B-08 7. 273E-08 2. 752E*07 1. 611E- 07 0. 000E.00 0. 000E.O0 0. 000E+00 0. 000U+00

Water*dep. 0. 000E+00 0. 000B+00 0. 000U+00 0. 000U+00 0. 000E+00 0. 000B+O0 0. 000E+00 0. 000U+00
.......................................................... . .................................
eeeeseeeee_ eee_eeess eeeeeeeeee sseeees_e eeeee_ees eses_esee eeesoeesme eeee_eeee eeee_eeee

Total 9.455E-08 7.273_-08 2. 752E-07 1. 611E-07 0. 000E+00 0.000R+O0 0. 000E+00 0. 000m+00

Wa_er-_nd.:: Water-independent Water-dep.== Water-dependent

Total Excess CancerRisk CNRSI(i,p,t)***for InitiallyExistent Radionuclides(i) and Pathways (p)

and Fractionof Total Risk st t- O.000R+00yea_s

_ete_ _ndependentPathways {_nhalationexcludesradon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide risk frac_, risk fract, risk f_ct. risk f_act, risk fract. Eiek fract, risk fract.

Rs-226 2.827E-05 0.7780 2.G53E-09 0.0001 6.037B-07 0.0166 0.0OOB+00 0.0000 0.000U+00 0.0000 0.000E+00 0.0000 1.013B-08 0.0003

Ra-228 7.446R-06 0.2049 3.322_-10 0.0000 0.0001_.00 0.0000 0.000B+O0 0o0000 0.000B+00 0.0000 0.000E+00 0.0000 4.$94E-09 0.0001

Total 3.572E-05 0.9829 2.905E-09 0.0001 6.037B-07 0.0166 O°O00B+O0 0.0000 O.000E+O0 0.0000 0.000E+00 0.0000 1.472E-08 0.0004
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Intrisk : Site 1 Occupational Pile: SAMPLB.DAT

Total Excess Cancer Risk CD_SI(i,p,t)*** for ZnitiallyBxistent Radionuclides (i) and Pathways (p)

and Praction of Total Risk at t= 0.000B+00 years

Water Dependent Pathways

Water Pish Radon Plant Neat Milk All pathways

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.000E+00 O.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.88SE-05 0.79S0

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.451E-06 0.2050

&&&&&&6&&&&&i&&&&&&&&& &&ii&i&i&i&_&&i i&&&iiiiiii&i&i &&&&&ill&El&&&& i&&&&i&i&i&&&&& &&&&&&ii& ii&&&& &&&_&&&&&&&&ii&

Total 0.G00E+00 O.0000 0.000E+00 0.000_ O.O00E+00 0.0000 O.000E+O0 0.0000 O.000B+O0 0.0000 O.000E.00 0.0000 3.634E-0$ 1.0000

***CNRSI(i,p,t)includescontributionfro_ decay daughterradionuclides
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Intrisk : Site 1 Occupational File: SAMPLE.DA_

Amount of Intake Quantities QINT(i,p0t) £or Individual Radionuclides (i) and Pathways (p)

_us pCi/yr at t= 1.000E.00 years

Water Independent Pathways {Inhalation w/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Meat Milk Soil Wa_er Fish Plant _Heat Nilk Ingestion-

Pb-210 1.07SE-03 0.000E+00 0.000E+00 0.000E+00 1.026E-01 0.000E+00 0.000E+00 0.000E.00 0.000E+00 0.000E+00 1.026E-O1

Ra-226 3.508E-02 0.000E+00 0.000E+00 0.000E+00 3.347E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.347E+O0

Ra-228 1.694E-02 0.000E+00 0.000E+00 0.000E+00 1.617E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.617E+00

Th-228 S.473E-03 0.000E+00 0.000E+00 0.000E+00 5.222E-01 0.000E+00 0.000B.00 0.000E+00 0.000B+00 0.000E+00 5.222E-O1

* Sum of all ingestion pathways, i.e. water independent plant, _eag0 milk, soil

and water-dependent water, fish, plant, meat, milk pathways

Amount of Intake QuantitiesQINT_(irn,i,t) and QINT_W(_rn,i,t) for Inhalationof

Radon and its Decay Products as pci/yr at t= 1.000E+00years

Radionuclides

Pathway Rn-222 Po-218 Pb-214 Bi-214 R/I-220 Po-216 Pb-212 Bi-212

Wader-ind. 5.132E+03 4.960B+03 3.761B+03 3.040E.03 2.710E+02 2.710E.02 4.334E+01 2.511E+01

Water-deF. 0.000g+00 0.000E+00 0.000E+00 0.000S+00 0.000R.00 0.000E+00 0.000E+00 0.000E+00
.................... . ....................... ................................... . ...........
eeee_eee_ee _eeeeee_e eeeeeeeeee eeeee_eee eemeeeeeem eemeeeeeee mae_eeee eeeeeeeeee esa_eeeee

To_al S.132E+03 4._68E+03 3.761E+03 3.040E+03 2.710E+02 2.718E+02 4.334E+01 2.511E+01

Water-ind.== Water-independent Water°dep.-= Water-dependent

hesse C_ncar Risks C_R_(i,p,t)for IndividualRadionu¢lides (i)and Pathways (p)

and Practionof Total Risk at _= 1.000_+00 years

Water IndependentPathways (Inhalationexcludesradon}

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 2.298B-11 0.0000 1.075E-10 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 0.000E+00 0.0000 1.693E-0_ 0.0000

Ra-226 2.804E-05 0.7249 2.631E-09 0.0001 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.000E+O0 0.0000 1.004E-08 0.0003

Ra-228 6.5S1_-06 0.16_3 2.923E-10 0.0000 O.000E+O0 0.0000 0.000_+00 0.0000 O.O00E+O0 0.0000 4.041E-09 0.0001

Th-228 4.062_-06 0.1050 1.067E-00 0.0003 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 7.180E-10 0.0000
........................................ .. .................. . ......... ...° ........... . ...........
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 3.866E-0S 0.9992 1.370E-08 0.0004 O.000E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 1.649E-00 0.0004
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Intrisk: Site I Occupational File:SAMPLE.DAT

ExcessCancerRisks CNRS(i,p,t)for Individual Radionucliaes(i)and Pathways (p)

and Fractionof Total Risk at ts 1.000E+00years

Water DependentPathways

Water Fish Plant Meat Milk All Pathways_*

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 0.000E+OO0.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 1.823E-0_0.0000

Ra-226 0.000E+00 0.0000 0.000E.000.0000 0.000E.O00.0000 0.000E+000.0000 0.000E.000.0000 2.fl06H-0S0.72_2

Ra-228 0.000E.000.0000 0.000E.000.0000 0.000E+O00.0000 0.000E.000.0000 0.000E.000.0000 6.SS5E-060.1694

Th-228 0.000E+00 0.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 4.073E-060.1053

Total 0.000E+00 0.0000 0.000E+000.0000 0.000E.O00.0000 0.000E+000.0000 0.000E+000.0000 3.869E-051.0000

-* Sum of water independent9round,inhalation,plant,mea_, milk, soil

and wa=er dependentwater, fish, plant,meat, _tilkpathways

ExcessCancerRisks CNRS%(irn,i,t) and CNRSgW(irn,i0t) for Inhalationof

Radon and its Decay Productsat t= 1.000E+00years

Raaionuclidsm

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

_l_r-ind. _.366E-08 7.204E-08 2.726E-07 1.$96B-07 8.131E-10 3.261E.-12 4.660E-00 4.143E-09

Water-dep. O.000E+00 0.0008+00 0.000E+O0 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00

eeeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee

Total 9.36_E-08 7.204E-08 2.726E-07 1.596E-07 8.131E-I0 3.261E-12 4.660E-08 4.143E-09

Water-ind.-= Water-independent Water-dep.-= Mater-_ependent

Total Excess Cancer Risk CNRSI (i,p,t)*** for Initially Existent Radionuclidss (i) and Pa_hway_ (p)

_-d Praction of Total Risk at t: 1.000E+00 years

Water Independent Pathways (Inhalation exclu4es radon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 2.804E-05 0.7129 2.739E-0S 0.0001 5.979E-07 0.01S2 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.173E-08 0.0003

Ra-228 1.061B-05 0.2698 1.096E-08 0.0003 5.15SE-08 0.O013 O.000E+00 0.0000 0.000E.O0 0.0000 0.000E.00 0.0000 4.759E-09 0.0001

_&_&_&_ &&_&&&& &_S&&& &&_&&&&&& &&&&_& &&&&&&&&&&&&&&& &&&&&_8_i &&&&_i _&_&&&&_ &&&&&& &&&&&&E&&&&&&&& _&_&&&&&&&&_&&

Total 3.g66E-OS 0.9827 1.370E-08 0.0003 6.49gE-07 0.0165 O.O00E+00 0.0000 O.O00g+O0 0.0000 O.000E.O0 0,0000 1.64_E-08 0.0004
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In,risk : Site 1 occupational File: SAMFLE.DAT

Total Excess CancerRisk CNRSI(i,p,t)*** for InitiallyExistentRadionuclides(i) and Pathways (p)

and Fractionof TotalRisk at t= 1.000E+O0years

Water DependentPathways

Water Fish Radon Plant Meat - Milk A!I pathways

Radio- _i&_&&_&_i _if_&_&i i_lili_ii_ &i_&&&&iii_&ii __i_&_& i_&_i_ui&&_ _&&_&_

Nuclide risk fract, risk fract, risk fract, risk fract, risk frect, risk fract, r_sk fract.

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+000.0000 0.000E+00 0.0000 0.000E+000.0000 2.866E-0_0.728_

Ra-228 O.000E+O0 0.0000 O.O00E+00 0.0000 0.000E+O00.0000 0.000E+000.OOO0 0.O00E+O0 0.0000 O.OOOE+000.0000 1.063E°050.271_

&_&&&&_&&&T&&&&&&&_&&& &&_T&&&& &&T&&& &&&_T&&&&&&&&&& &&T&&&&&&6&&&&& _&&&&&&& &&&&&& _&&6_66_&&&&&&& &&&&&&&&&&&&&&&

ToCal 0.000E+000.O000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+00 0.0000 0.000B+000.0000 3.934E-0_1.0000

*""CNRSI(i,p,t)includes contributionfrom decaydaughterradionuclides
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Inurisk: Site 1 Occupational File: SAMPLE.DAT

Amount of IntakeQuantitiesQINT(i,p,t)for ZndividualRadionuclidea (i) and Pathways (p)

As pCi/yrat t= 3.000E+00years

Water IndependentPathways{Inhalationw/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Neat Milk Soil Water Fish Plant meat Nilk Ingestion*

Pb-210 3.085E-03 0.000E+00 0.000E+00 0.000E+00 2.944E-01 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 2.944E-01

Ra-226 3.451E-02 0.000E+00 0.000E+00 0.000E+00 3.293E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.293E+00

Ra-228 1.311E-02 0.000E+00 0.000E+00 0.000E+00 1.251E+00 0.000R+00 0.000E+00 0.000E+00 0.000E+00 0.000E.00 1.2SIR+00

Th-228 1.024E-02 0.000E+00 0.000E+00 0.000R+00 9.769E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E.00 9.769E-01

* Sum of all ingestionpathways,i.e. water independentplant,meat, milk, soil

and water-dependentwater, fish,plant,meat, milk pathways

Amount of Intake_uantitiesQINT_(irn,i,t) and QINTSW(irn,i,t) for Inhalationof

Radon and its Decay Products as pCi/yrat t= 3.000B+00years

Radionuclides

Pathway Rn-222 Po-218 Pb-214 Bi-214 R_-220 Po-216 Pb-212 B£-212

Water-ind. 5.035B.03 4.875E+03 3.6%0E+03 2.983E+03 5.071E.02 5.084E+02 $.109B+01 4.698E+01

Water-dep. 0.000E+00 0.000R+00 O.O00E+O0 0.000_+00 0.000E+00 O.O00B+O0 0.000_+00 O.O00B+O0

_1 5.035E+03 4.875E+03 3.690R+03 2.983E+03 5.071E+02 S.084E+02 8.109R+01 4.698E+01

Wauer-ind.-= Water-independent Water-dep.-= Water-dependent

Excess CancerRisks _(i,p,t) for IndividualRadionuclidea(i) end Pathways (p)

and Fraction of Total Risk at t= 3.000E+00years

Water IndependentPathways(Inhalationexcludes radon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fra_t, risk fract, risk fract.

Pb-210 6.594E-11 0.0000 3.085E-10 0.0000 O.O00R+O0 0.0000 O.O00R+O0 0.0000 O.O00B.O0 0.0000 4.857E-09 0.0001

Ra-226 2.758E-05 0.6846 2.586E-09 0.0001 0.000E+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 9.878E-09 0.0002

Ra-228 5.070B-06 0.1258 2.262E-10 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 3.128E-09 0.0001

Th-228 7.598E-06 0.1086 1.997B-08 0.000S 0.000E+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 1.343E-09 0.0000

Total 4.025B-05 0.9990 2.309E-08 0.0006 0.000E.00 0.0000 0.000_+00 0.0000 0.000E+00 0.0000 1.921E-08 0.0005
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Intrisk : Site 1 Occupational File: SAMPLE.DA_T

Excess Cancer Risks CNRS(i,p,t)for IndividualRadionuclides (i) and Par.hways(p)

and Fractionof Total Risk at t= 3.000E+00 years

Water DependentPathways

Water Fish Plant Meat Milk All Pathways**

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

sa&_sa saa_is_&a saasia iiassa&i_ iaaiii sis_aa_s issas_ a_£_s_,_ ia_sa a_aaa_aaa is_aas s_s_s £_a
Pb-210 0.0OOE+00 0.0000 O.OOOE.O0 0.0000 O.000E+00 0.0000 0.000E+O0 0.0000 0.O00_.00 O.0000 5.232E-09 0.0001

Ra-226 0.000E+00 0.0000 O.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000 0.000_.00 0.0000 2.760E-05 0.6849

Ra-228 0.000E+00 0.0000 0.000E.00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0°O00_+00 0.0000 5.073E-06 0.1259

Th-228 0.0OOE.00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.O00E.00 0.0000 7.619E-06 0.18_X

&&&&&&&&&&_&&&&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &_&&&&&&&&_&&&& &&&&&&&&&_&&&&_

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.029E-05 1.0000

** Sum of water independentground, inhalation,plant,meat, milk, soil

and water dependent water, fish, plant, meat, milk pathways

ExcessCancerRisks C_RSg(irn,i,t) and c_R_s_(irn,i,t) for Inhalatioa of

Radon an_ its Decay Products at t= 3.000B+O0 y_az_

Radionuclidee

Pathway Rn-222 Po-210 Fb-214 BI-214 Rn-220 Po-216 Pb-212 Bi-212

_ater-ind. _.18_E-08 7.069E-00 2.67SE-07 1.566_-07 I.$21E-09 6.201E-12 8.717R-08 7.7SIE-0_

Water-_ep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000R+00 0.000E+00 0.000g+00 0.000E+00

&&.i_&&&&;_ &&&&_&&&& &&&86&&&&& &&&&&&_&& &&&&&&&&&& &&&&&_&&& &&&&&&&&&& &&&&&&&&&& _&&&&&&&;_

Total S.Z89E-08 7.06SE-08 2.675E-07 1.566E-07 1.521E-09 6.101E-12 8.717E-08 7.7SIE-09

Water-ind.== Water-independent Wa_er-dep.-= Water-dependent

TotalExcessCancer Risk CNRSI(i,p,t)***for InitiallyExistent Radionuclidee(i) and Pathways (p)

and Practionof Total Risk at t= 3.000E+00 years

Water IndependentPathways (Inhalationexcludes radon)

Ground Inhalation Radon Plant Neat Nilk Soil

Nuclide risk fract, risk fract, risk fract, risk frac_. _-iek fract, risk fract, risk fract.

Ra-226 2.758E-0S 0.6732 2.8%7B-09 0.0001 5.867_-07 0.0143 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000 1.474E-08 0.0004

Ra-220 1.267E-0S 0.3091 2.019_-08 O.000S 9.645E-08 0.0024 0.000E+00 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 4.471E-09 0.0001

............................................ . ......... .. .......................... o.....eeeeeee eeeeeeeee eeeeee eeeeeeeme eeeeee eeeeeeeee eeeeee _eee_e&_& _&_& &&_& eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 4.02SE-0S 0._023 2.309E-0_ 0.0006 6.831E-07 0.0167 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1._21E-08 0.000S

V
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Intrisk : Site i Occupational File: SAMPLE.DAT

Total ExcessCancer Risk CNRSI(i,p,t)_** for InitiallyExistentRadionuclides(i) and PaUhways (p)

and Fractionof Total Risk at t- 3..000E+00years

Water DependentPathways

Water Fish Radon Plant Meat - Milk D.IIpathways

Nuclide risk frac_, risk fract, risk fract, risk fract, risk fract, rqsk fract, r_sk fract.

Ra-226 0.000B+00 0o0000 0.000E.00 0.0000 O.000E+00 0.0000 0.000E+00 O.0O00 0.O00R+00 0.0000 O.O00E+00 0.0000 2.81%E-05 0.6879

Ra-228 0.000E.000.0000 0.000E.000.0000 0.O00E+000.0000 0.OO0E+00O.0000 0.000E+000.0000 0.000E+00 0.0000 1.279E-050.3121

Total 0.000E.000.0000 0.O00E+000.0000 0.000E+000.O000 0.000E+00 0.0000 0.O00E+000.0000 0.000E+00 0.0000 4.098E-051.0000

"_CNRSI{i,p,t) includes contz_ibutionfrom decaydaughterradionuclides
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Intrisk: Site 1 Occupational File: SAMPLB.DAT

Amount of IntakeQuantitiesQINT(i,p,t} for IndividualRadionuclides(i) and Pathways (p)

AB pCi/yr at t= 1.000R+01years

Water IndependentPathways(Inhalationw/o radon) Water DependentPathways

Nuclide Inhalation Plant Heat Milk Soil Water Fish Plant Neat Milk Ingestion*

Pb-210 8.820S-03 O.O00E+00 0.000E.00 O.000E+00 2.415E-01 O.000E+00 0.000R+00 0.GOOE.00 0.000E+00 0.00oB+00 8.415R-01

Ra-226 3.258S-o2 0.O00E+O0 0.000E+00 0.000E+O0 3.109E.00 0.000S+00 G.000R+00 0.000E+00 O.000E+00 0.0GOE+O0 3.109E.00

Ra-228 S.348E-03 0.000E+0G 0.000E+00 0.000E+00 5.103E-01 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.00OR.00 S.IG3E-01

Th-228 7.479E-03 0.O00E+O0 0.000E+00 0.000E+00 7.13SE-01 0.000S+O0 0.00OR.00 0.000E+00 G.00GR+00 0.000R+00 7.135E-01

_&_6_&& &&_&&_&6 _&&_&&_ &T&_6_6_6 6666666666666666&66666_6666666&&666666666666666666_66&66666666666666666&6&66666&

- Sum of all ingestionpathways,i.e. water independentplant, meat, milk, soil

and water-dependentwater, fish,plant,meat° milk pathways

Amount of Intake Quantities QINTg(irn, i,t) and QINTgW(irn,i,t) for Inhalation of

Radon and its Decay Products as pCi/yr at t= 1.000B+01 years

Radionuclides

Pathway Rn-222 Po-218 Ph-214 Bi-214 Rn-220 Po-216 Fb-212 Bi-212

Water-ind. 4.711E+O3 4.561E+03 3.4$2S+03 2.791E+03 3.704E+02 3.714S+02 5.923E.01 3.431E+01

Water-dep. 0.000R+O0 0.000E+00 0.000E+00 0.O00E+00 0.000R+00 0.000R+00 0.000R+00 0.000E+O0

666&6&6_6_ _s&&6_&_6_6 _T&&_66&66 _&6666_ &6_6_T&666 6_6666&66_ 6&_66_666_ 6666666666 66666666&_

Total 4.711E+03 4.561E+03 3.452E+03 2.791R+03 3.704S+02 3.714E+02 5.923E+01 3.421E+01

Water-ind. := Water-independent Water-deF. :: Water-dependent

_xcess Cancer RisksCNRS(i,p,t)for IndividualRadionuclidee(i)and Pathways(p)

and Fractionof To_al Risk at t: 1.000E+01years

Water IndependentPathways (Inhalationexcludesradon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk freer, risk fract, risk frsct, risk fract.

Ph-210 1.88SE-10 0.0000 8.8202-10 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000R+00 0.0000 1.389E-02 0.0004

Ra-226 2.604E-05 0.7727 2.444E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 9.326E-09 0.0003

Ra-228 2.067B-06 0.0614 9.226E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 1.276E-09 0.0000

Th-228 S.$47B-06 0.1646 1.458B-08 0.0004 0.000R+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.811E-10 0.0000

66_&&6&666_&666&66&6_6 &&66666666_6666 &66&666&& &66&66 66666&666666666 6666&&&&6666666 666&&6666666666

Total 3.36SE-0S0.9%87 1.900R-080.000S 0.00OR+00O.0000 0.000E+000.0000 0.000E+000.0000 2.$47E-000.0008
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Intrisk : Site 1 Occupational Pile: SAMPLE.DAT

Excess Cancer Risks CNRS(i0p,t) for IndividualRadionuclides(i} and Pathways (p)

and Practionof Total Risk at t- 1.000E+01 years

Water Dependent Pathways

Water Pish Plant Meat Milk .A11Pathways**

Nuclide r_ak fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.496E-08 0.0004

Ra-226 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.605E-0S 0.7731

Ra-220 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000 2.069E-06 0.0614

Th-228 D.O00E+00 0.0000 0.000g+00 0.0000 O.O00R+O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 _.563E-06 0.16_1
..................................................... . ................. . .......... . ............ ..
eeeeeee saeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeseeseee eeeeee seeeeeeee eeeeee eeeeeeeee eeeeee

Total 0.O00E+00 0.0000 0.000_+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000S+00 0.0000 3.370E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

and wa_er dependen_ water, fish, _lant, meat, _ilk pa_.hways

Excess Cancer Risks CNRS�(irn, i,t) and CNRS�W(irn, i,t) for Inhalation of

Radon and its Decay _cts at t= 1.000E+01 years

Radio_uclidee

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 3%)-216 Ph-212 Bi-212

_'-ind. 8.597E-08 6.612E-08 2.503R-07 1.465E-07 l.lllE-09 4.456E-12 6.367E-08 5.662E-09

Waner-dep. O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00B+O0 O.O00B+O0 O.O00E+O0 O,O00E+O0

To_al 8.597E-08 6.613_-08 2.5038-07 1.465B-07 1.111_-09 4.456B-12 6.3_7_-08 5.662E-09

Water-ind. :: Water-independent Water-dep. _ffi Water-dependent

To_al Excess Cancer Risk C1qRSI(i,p,t)*** for Initially Rxiatent Radionuclides (i) and Pathways (p)

and Praction of Total R_sk at t= 1.000B+01 years

Water Independenn Pathways (Inhalation excludes radon)

Ground Inhsls_io_ Radon Plant Meat Milk Soil

Radio- _fu_£_£_ __£_ _i_£_£_£ _£_£_£_ £_£_£_£ __£_ _£_£_£_i_

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fracn.

Ra-226 2.604E~05 0.7588 3.326E-09 0.0001 S.489E-07 0.0160 0.000E+o0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.321E-08 0.0007

Ra-228 7.61SE-06 0.2219 1._68E-08 0.0004 7.045E-08 0.0021 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.257E-09 0.0001

eeeeeee eeeeeeeee eseeee eeeeeeese seesee &_&_& eeesee eeseseeee eeeeee eeeeeesee eeeeee eeeeeseee eeeeee eeeeseeee eeeeee

To_al 3.36SE-05 0.9807 -1._00E-08 0.0005 6.193E-07 0.0180 O.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.5_7E-08 0.0007
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Inurisk: Site 10ccupanional Pile:SANPLE.DAT

Total Excese CancerRisk CNRSI(i,p,t)t** for InitiallyExistent Radionuclides (i) and Pathways (p)

and Fractionof TotalRisk at t_ 1.000E+01 years

Water Dependent Pathways

Water Pish Radon Plant Heat . Milk A!I pathways

Nuclide risk fract, risk frac_, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.000E+00 0.0000 O.000E+000.0000 0.000E+0O0.0000 0.000E+000.0000 0.000G+000.0000 0.000E+000.0000 2.661E-05 0.7756

Ra-228 0.000E+OO 0.00O0 0.000E+000.0000 0.000E+OO0.00OO 0.000E+000.0O00 O.000E+000.0000 0.00OR+000.0000 7.702E°06 0.2244

Total 0.O00E+00 0.0000 0.000E+000.0000 0.000B+000.0000 0.000E.000.0000 0.000E+000.0000 0.000E+00 0.0000 3.432E-05 1.0000

•*_CNRSI(i,p,t)includes contributionfrom decay daughterradionuclidee
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Intrisk: Site 1 Occupational File: SANPLE.DAT

Amountof IntakeQuantitiesQINT(i,p,t)for IndividualRadionuclides(i} and Pathways (p)

As pCi/yrat t- 3.000E+01years

Water IndependentPathways (Inhalationw/o radon} Mater Dependent Pathways

Nuclide Inhalation Plant Meat Milk soil Water Fish Plant Neat Milk Ingestion_

Pb-210 1.737E-02 0.000E+00 0.000E+00 0.000E+00 1.657E+00 0.000E+00 0.000S+00 0.000R+00 0.000E+00 0.000E+00 1.6S7E+00

Ra-226 2.765E-02 0.000E+00 0.000E+00 0.000E+00 2.638S+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 2.638E+00

Ra-228 4.12SE-04 0.000E+00 0.000E.00 0.000E+00 3.935E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.935E-02

Th-228 6.375E-04 0.000E+00 0.000E+00 0.000E.00 6.082E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.082E-02

* Sum of all ingestionpanhways,i.e. water independentplant,meat, milk, soil

and water-dependentwater, fish,plant,meat, milk pathways

Amount of IntakeQuantitiesQINT9(irn,i,t) and QINTSW(irn,i,t) for Inhalationof

Radon and its Decay Productsas pCi/yrat t= 3.000E+01years

Radionuclides

Pathway Rn-222 Po-218 P_-214 Bi-214 Rn-220 _o-216 Pb-212 Bi-212

Water-ind. 3.8%IE+03 3.767E+03 2.852E+03 2.305E+03 3.IS7E+01 3.166E+01 5.049B.00 2.92SE+00

Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000B+00 0.000E+00

_I 3.891E+03 3.767E+03 2.852E+03 2.30SR.03 3.1S7E+01 3.166E+01 S.049E+00 2.92SE+00

Water-ind.== Water-independent Watar-dep.== Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclidse (i) and Pathways (p)

and Fraction of Total Risk at t= 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fracn.

Pb-210 3.712E-10 0.0000 1.737E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.734B-08 0.0012

Ra-226 2.208E-0S 0.9704 2.074E-G9 0.0001 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000. 7.913E-09 0.0003

Ra-228 1.594E-07 0.0070 7.115E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.838E-11 0.0000

Th-228 4.722E-07 0.0208 1.243E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.363B-11 0.0000

&&&&b&& &&&&&&&&&&&&&&& &&&&&&&&& i&&&&_ &&&&&&S&& &&&S&& i&&&&&_& &&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&e&&

Total 2.271E-05 0.9982 5.061R-09 0.0002 0.000B+O0 0.0000 0.000B+00 0.0000 0.000B+00 0.0000 3.544E-08 0.0016
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Intrisk: Site 1 Occupational Pile:SN4PLB._DAT

ExcessCancerRisks CNRS(i,p,t)for IndividualRadionu¢lidss(i) and Pathways (p)

and Fracnionof Tonal Risk an t- 3.000E+01years

Water DependentPathways

Water Fish Plant Mean Milk All Panhways**

Nuclide risk fracn, risk fract, risk fract, risk _ract. risk fract, risk frsc=.

Pb-210 0.000E+000.0000 0.0OOE+00 0.0000 0.000E+000.0000 0.000E.000.0000 0.00OR+000.0000 2.945E-080.0013

Ra-226 0.000E+000.0000 0.OGOE+O0 0.0000 0.000E+000.0000 0.000E.000.0000 0.000E+000.0000 2.209E-050.5705

Ra-228 0.000E+000.000G 0.000E.O0 0.0000 0.000E.000.0000 0.000E+000.0000 O.00OE+000.0000 1.555R-070.0070

Th-228 O.O00E+O0 0.0000 O.O00E.O00.O000 O.O00E+O00.O000 O.OOOE.OO O.OOOO 0.000E+00 0.0000 4.73_E-07 0.0208

Tonal 0.000E+000.0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 2.275E-051.0000

*_ Sum of water independentground, inhalanion,plann,meat, milk, soil

and water dependentwater, fish, plant, mean,milk pathways

ExcessCancerRisks C_RSE{irn,i,t) and Cl_RSEW(irn,l,t) for Inhalation of

Radon and its Decay Pro6ucne an t= 3.000E+01years

RadionucZ£des

Pathway Rn-222 Po-2Z8 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Wa_e_-ind. 7.102E-0B 5.463E-08 2.067E-07 1.210E-07 5.472E-II 2.755E-13 5.428E-09 4.826E-I0

Waner-dep. 0.000E+00 0.000B+00 0.000E+00 0.000E+00 0.000g+00 0.000E+00 O.000E+00 0.000E+00

&&&&&&&&&&&_&&_&&&_&&&&_&&&&&&&&&&&&&&_&&&_&6&&&6&&&&&&&_&_&_&&&_&&&&&&&_&&&_ &&&&&&&&&&
Tonal 7.102E-08 S.463E-08 2.067E-07 1.210R-07 5.472E-11 3.799R-13 S.42_E-09 4.826R-10

Waner-ind.== Wa_er-independsnt Water-dep.=- Water-dependenn

Tonal Excess Cancer Risk _I(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p)

and Fracnion of Tonal Risk at n- 3.000E+01 years

Waner Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plann Mean Milk Soil

Nuclide risk fract, risk fract, risk frac_, risk freer. _Lsk fract, risk fract, risk fract.

Ra-226 2.208E-05 0.9S13 3.810E-05 0.0002 4.534B-07 0.0155 0.000E+00 0.0000 0.000R+00 0.0000 0.000R+00 0.0000 3.526E-08 0.001S

Ra-228 6.315B-07 0.0272 1.2SOE-05 0.0001 6.005E-05 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.820E-10 0.0000

&&&&&&&8&&&&&&_&&&&&&&&e&&&&&&&&&&&&8 &e&&&&e&&&&&&&£ &&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&6& &&&&&&&&&&&&&&&

Total 2.271E-0S 0.9785 5.061E-09 0.0002 4.594E-07 0.0158 0.000B+00 0.0000 0.000g+00 0.0000 0.000E+00 0.0000 3.544E-08 0.0025
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Inurisk: Sitei Occupational File: SAMPLE.DAT

Total ExcessCancer Risk CNRSI(i,p,t)***for Initially ExistentRadionuclides(i) and Pathway8 (p)

and Fractionof Total Risk at t= 3.000E+01years
v

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+O0 0.0000 0.00OE+000.0000 0.000E+000.0000 2.257E-050.9725

Ra-229 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+O0 0.0000 0.000E+000.0000 0.0OOE+000.0000 6.390E-070.027_
............................... .................................................................................
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eseeeeeee eeeeee

Total 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+O0 O.0000 0.000E+000.0000 0.000E+000.0000 2.321E-0_1.0000

***CNRSI(i,p,t)includes contributionfrom decay daughterradionuclides
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Inurisk : Site 1 Occupational Pile: SAMPLE.DAT

Amount of IntakeQuantitiesQINT(i,p,t)for IndividualRacLionuclides(i) and Pathways(p)

/uJpCi/_rran t= I.O00E+02years

Water IndependentPathways (Inhalationw/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Heat Milk Soil Water Pish Plant .Heat Milk Ingestion_

Pb-210 1.607E-02 0.000E.00 0.000E+00 0.000E+00 1.533E.00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.533E.00

Ra-226 I.SS6E-02 0.000E+00 0.000E+00 0.000E+00 1.484E+00 0.000R+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 1.484E+00

Ra-228 5.253E-08 0.000E+00 0.000E+00 0.000E+00 5.012E-06 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.O00E+00 5.012E-06

Th°220 8.127E-08 0.000E+00 0.000E+00 0.000E+00 7.754E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.754E-06

&&&&&&& &&&&&&6_&&&&&&&&&&&&&&&_&&&&&&&_&&&_&&&&&&&&&&&&&&_&&&&T&&_ _&&&&_&&_ _&&&&_&&&_&&&&&&&&&&&&&T&&&_& &&&&&&&T&_

* Sum of all ingestionpathways, i.e. wa_er independentplan_, meat, milk, soil

and wa_er-dependentwater, fish, plan_,_ea_, milk pathways

Amount of Intake Quantities QINTg(irn,i,t) and QINT9W(irn, i,_) for Inhalation of

Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

Radionuclides

Pathway Rn-222 Po-218 Ph-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Wader-ind. 1.971E.03 1.908E+03 1.444E+03 1.167E+03 4.025E-03 4.036R-03 6.436R-04 3.729E-04

Water-dep. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

&&&&&&&&&&& &&&&&&&&&& &&&&&&&&_ &&&&&&&_& &&&&&&&&&& &&&&&&&&&& &&&&&&&&&& &&&&&&&&&& &&&&&&_&&&

ToDal I._71E+03 1.908E+03 1.444E+03 1.167E+03 4.025E-03 4.036E-03 6.436E-04 3.729E-04

Water-ind. ,= Water-independent Water-dep; == Water-dependent

Excess Cancer Risks CNI%S(i,p,t)for Individual Radionuclides (i) and Pathways (p)

and Praction of Total Risk at t= 1,000E+02 years

Water Independent Pathways (Inhalation excludes radon}

Ground Inhalation Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk £ract. risk fract, risk fract, risk fract.

Pb-210 3.434E-I0 0.0000 1.607E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2._2%E-08 0.0020

Ra-226 1.238E-05 0.9973 1.167E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.452E-0% 0.0004

Ra-228 2.024E-11 0.0000 9.062E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.253E-14 0.0000

Th-228 5._75E-II 0.0000 I._85E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.066E-14 0.0000

&&e&&&& &&&e&&&ee &&e&&& &&&&&&&&& &&&&&& &_&&&&&&& _&&&&& _&&&T&&&& &&_&T& &&&&&&&&& &&&&&& &&&&&&&&6 &&&&&&

To_al 1.238E-O5 0._974 2.774E-0_ 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000 2.975E-08 0.0024
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Intrisk : Site 1 Occupational File: SAMPLE.DAT

Excess Cancer Risks CNRS(i,p,t)for IndividualRadionuclides(i) and Pathwwy8 (p)

and Fractionof Total Risk at t= 1.000E+02yearo

Water DependentPathways

Water Fish Plant Meat Milk All Pathways**

Nuclide risk fract, risk fract, z-leE fract, risk fract, risk fract, risk fract.

Pb-210 O.000E+OO0.0000 0.000E+000.0000 0.000E+000.0000 0.00OE+000.0000 Q.000R.000.0000 2.724E-08 0.0022

Ra-226 0.000E.G00.0000 0.000E.000.0000 0.000E+O00.0000 0.000E+000.0000 0.000E+000.0000 1.238E-0S0.9_70

Ra°228 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 2.026E-II0.0000

Th-228 0.00OE+OO O.0000 0.OOOE+0D 0.0000 0.000_.00 0.0000 0.000E+00 0.0000 0.000g+00 0.0000 5._2_-11 0.0000

&&_&6_ _&&&&_&_ &_&_&& &&&&&&&_&&&&&&& _&&&&_&&&&&&&&& &&&&&&&&_&&&&_6 _&&&_&&&&&&&&&& &&&&&&&&&&&&&&&

To_al 0.000E.000.0000 0.000E.000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 1.241E-051.0000

•* Sum of water independent ground,inhalation,plant, meat,milk, soil

and waterdependent water, fish,plant,uea_, milk pathways

Excess Cancer Risks CNRSS(irn,i,t) and _gW(in_,i,t) f_r Inhalation of

Radon and its Decay Products at t= 1.000B+02 years

Radionu¢lides

Pathway RIt-222 Po-218 Pb-214 Bi-214 Pui-220 Po-216 Pb-212 Bi-212

_r-ind. 3.$97E-08 2.766E-00 1.047E-07 6.129E-08 1.207E-14 4.842E-17 6.919E-13 6.153E-14

Water-dep. 0.O00E+00 0.000E+O0 0.000E+00 0.000E+O0 0.000E+O0 0.000E+O0 O.000E+00 O.000E+00

&&&&&_&&&&& &&&&&&&&&& &&&&&&&&&& &&_;_&&&& &&&66&&&&& &&&&&&&&&& &&_&&_&&& &&&&&&&&&& &&&&&&&&&&

Total 3.$97B-08 2.766E-08 1.047R-07 6.12_E-08 1.207E-14 4.$43E-17 6.%1_E-13 6.1S3E-14

Water-ind. == Water-independent Water-dep. == Water-dependent

Total Excess Cancer Risk CI_RSI(i,p,t)*** for Initially Existen_ Radio_uclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide risk frac_, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ea-226 1.238_-05 0._793 2.77_E-0_ 0.0002 2.2_6E-07 0.0182 0.000_+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 2.97SE-00 0.0024

Ra-228 7.999E-11 0.0000 1.594E-13 0.0000 7.65_-X3 0.0000 0.000E.00 0.0000 0.000E.00 0.0000 0.000_+00 0.0000 2.3XgE-14 0.0000

&&&&&&& &&&&&&&&& _&&&&& &&&&&&&&6 &&&_&_ _&&&&&&& _&&&&& &&&&&&&&& &&&&&& _&_&&&&&& &&&&&& &&&&&&&&& &&&@&& _&&&&&& &&&&&&

Total 1.238E-0S 0.9793 2.774E-09 0.0002 2.296E-07 0.0182 0.000E+00 0.0000 O.000E+00 0.0000 0.000g+00 0.0000 2.97SE-08 0.0024
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Intrisk : Site 1 Occupational File: SAMPLE.DAT

Total Excess Cancer Risk CNRSI(i,p,t) *it for Initially Existent Radionuclidea (i) and Pathways (p)

and Fraction of Total Risk at t- 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Neat Nilk All pathways

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, z-iak fract.

Ra-226 0.000g+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.264E-05 1.0000

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+o0 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 8.094E-II 0.0000
..................................................................................................... °..........eeeeeee eeeeeeeee eeeeee eseeeeeee eeeeee eeeeeeese eeeeee eeeeeeeee eeeeee eeeeeeees eeeeee seeeeeeee eeeeee eeeeseeee eeeeee

Total 0.000E+00 0.0000 0.O0OE+00 0.0000 0.000E+00 0.0000 0.0O0B+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0O00 1.264E-05 1.0000

*_*CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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InUriek : Site i Occupational File: SAMPLE.DAT

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclidee (i) and Pathways (p)

As pCi/yr at t= 3.000E+02 years

Water Independent Pathways (Inhalation w/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Meat Milk Soil Water Fish Plant Neat Milk Ingestion*

Pb-210 3.301E-03 0.000E+00 0.000E+00 0.000E+00 3.149E-01 0.000E+00 0.000E+00 0.000E+O0 0.000E+O0 0.000E+00 3.14_E-01

Ra-226 3.008E-03 0.000E+00 0.0GOE+00 0.000E+00 2.870E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00GE+00 2.870E-01

Ra-228 3.909E-19 0.000E+00 0.000E+00 0.G00E+00 3.729B-17 0.000E.00 0.000_+00 0.000E+00 0.000E+00 0.000E+00 3.729E-17

Th-228 6.047E-I_ 0.000E.00 0.000E+00 0.000E+00 S.769E-17 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.769E-17

................................................................... ...................................................eeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee seeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee eeeeeeeeee

Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil

and water-dependent water, fish, plant, meat, milk pathways

Amount of Intake Quantities QINTg(irn,i,t) and QINTgW(irn, i,t) for Inhalation of

Radon and its Decay Products as pCi/yT at t= 3.000E+02 years

Radionuclidse

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Ph-212 Bi-212

Water-ind. 2.443E@02 2.365E+02 1.790E.02 1.447E+02 2.99SE-14 3.003E-14 4.789E-15 2.774E-15

Water-dep. 0.O00E+O0 0.O00E+O0 O.O00E+O0 O.000E+O0 0.000E+00 0.O00E+00 O.O00E+00 O.000E+O0
&&&&&_&&_ &&_&&&&_&_&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

_I 2.443E+02 2.365E+02 1.790E+02 1.447E.02 2.gSSE-14 3.003E-14 4.789E-IS 2.774E-15

Wa_er-ind. == Water-independent Water-dep. == Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Rad_onuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Plant Meat Hilk Soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 7.030E-II 0.0000 3.301E-X0 0.0001 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.196E-09 0.0023

Ra-226 2.2_2E-06 0.%971 2.2S6E-X0 0.0001 0.000E.00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 8.609E-I0 0.0004

Ra-228 1.452E-22 0.0000 6.742E-27 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 9.323E-26 0.0000

Th-228 4.141E-22 0.0000 1.179E-24 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 7.932E-26 0.0000

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&&

Total 2.2_2E-06 0._71 S.S57B-_O 0.OO02 O.O00E+O0 0.0000 O.O00B+O0 0.0000 O.O00E+O0 0.0000 6.0S?R-O_ 0.0026

qu_
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Intrisk : Site I Occupational File: SAMPLE.DAT

Excess cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

and Praction of Total Risk at t= 3.000E+02 years

Water Dependent Pathways

Water Pish Plant Meat Milk All Pathways**

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 0.000B+00 0.0000 5.596E-09 0.0024

Ra°226 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.2%3E-06 0._976

Ra-220 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 1.453E-22 0.0000

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.1S3E-22 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.299E-06 1.0000

-* Sum of wa_er independent ground, inhalation, plant, meat, milk, soil

and ware= dependent water, fish, plant, meat, milk pathways

ExcessCancer Risks CRRS_(irn0i,t)and C11RSgW(irn,i,t) for Inhalationof

Radon and _ts Decay Productsat t= 3.000E+02years

Ractlonuclidss

Pathway Rn-222 Po-218 Pb-214 Bi-214 R_-220 Po-216 Pb-212 Bi-212

Na_r-ind. 4.458E-0_ 3.42_E-09 1.2_8E-08 7.$96E-0_ 8._84E-26 3.603E-28 5.148E-24 4.578E-2S
Water-dep. 0.0OOE+00 O.000E+00 0.0OOE+00 O.O00E+00 0.O00E+00 0.0OOE+00 0.O00E+O0 0.000E+O0

&_&&&_&&&&&&&_&&&&_&&&&&&&&&&&&&&&&&&&&&&&&&&&_&&& &&&&&&&_&&&&&&&&&&&&_&_&&_& &&_&&&&&&

Total 4.4S8E-09 3.429E-09 1.298E-08 7.$96E-09 8.904E-26 3.603E-28 S.148E-24 4.578E-2S

Water-ind.-= Water-independent Water-dep.== Water-dependent

Total Excess CancerRisk CNRSI(i,p,t)***for InitiallyExistentRadi_uclidee (i) and Pathways (p)

and Fractionof Total Risk at t- 3.000E+02years

Water IndependentPathways(Inhalationexcludesradon)

Ground Inhalation Radon Plant Beat Milk Soil

Nuclide risk fract, risk fract, rlsk frsct, risk frsct, risk fract, risk fract, risk fract.

Ra-226 2.292E-06 0.9849 $.5S7E-10 0.0002 2.846E-08 0.0122 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 6.057E-09 0.0026

Ra-228 5.$92E-22 0.0000 1+186E-24 0.O000 5.696B-24 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E+O0 0.0000 1.72SE-25 0.0000
..................................... ** .............
eeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeeeeeeee ii&i&ii&iiiiiii i&&iiiii&ii&iii ii&&i&iii i&iiii ii&ii&&i&iiiiii

Total 2.292E-060.9849 S.557E-I00.0002 2.E46E-080.0122 0.00OE+000.0000 0.000E+000.0000 0.000E+00 0.0000 6.057E-090.0026
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Intrisk: Site I Occupational File: SANPLE.DAT

Total Excess Cancer Risk CNRSI(i,p,t}_"* for InitiallyExistentRadionuclides(i} and Pathways (p)

and Fractionof Total Risk at t= 3.000E+02years

Water Dependent Pathways

Water Fish Radon Plant Meat Nilk All pathways

Nuclide risk fract, risk fract, risk fract, risk fract, risk £ract. risk fract, risk frac_.

Ra-226 0.000E+00 0.0000 O.000E.00 0.0000 O.000E.O0 0.0000 0.GOOE+0Ù 0._,000 O.000E.00 0.0000 O.000E.O0 0.0000 2.328E-06 1.O000

Ra-228 0.000E+000.0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+00 0._000 0.GGOE+000.0000 0.000E+O00.0000 5.663E-220.O000

To_al 0.000E+000.0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+000._000 0.000E+000.0000 0.000E+00 0.0000 2.328E-06I.O000

-_CNRSI(i,p,n) includes contributionfrom decay daughterradlonuclides
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Intrisk: Site i Occupational Pile:SAMPLE.DAT

Amountof IntakeQuantitiesQINT(i,p,t)_or IndividualRadionuclides (i) and Pathways (p)

As pCi/yr at t= 1.000B+03years

Water IndependentPathways (Inhalationw/o radon) Water Dependent Pathways

Nuclide Inhalation Plant Meat Milk Soil Water Piah Plant Meat Milk Ingestione

Pb-210 O.000E+00.0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.G00E+00 G.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0O

Ra-226 O.000E+00 0.000E+O0 0.000R+00 0.000E+O0 0.000E+00 0.00OR+00 0.000E+00 0.000E.O0 0.00OR.00 O.000E+00 0.000E+00

Ra-228 O.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000B+00 0.000E+00 0.000E+00 0.000E+O0 0.000E+00 0.000E+00 0.000E+00

Th-228 O.000E+00 0.O00E+O0 0.000E+00 0.000E+00 0.000E+O0 0.000E+O0 0.000E+00 0.000E+O0 0.000E+00 0.000E+00 0.000E+OO

&_T&T&_ _&66&_&& 6&&_&&&T&&&&T&&&&&&&&&&&&&&T&&&&&&_&_&&&&&&&&&&&&&&&_&T&&&&&_&&&&&T&_6 &T&&&&&&&&&&&&&&&&&&&&&&&&&&&_

* Sum of all ingestionpathways,i.e. waterindependentplant,meat,milk, soil

and water-dependentwa_er, fish, plant,_eat, milk pathways

Amoun_of Intake QuantitiesQINT9(irn,i,t) and QINTgW(irn,i,t) for Inhalationof

Radon and its Decay Productsam pCi/yr an t= 1.00OR+03years

Radionuclidee

Pathway Rn-222 Poo218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212

Water-ind. O.O00E+O0 0.000E+00 0.000E+00 0.O00E+00 0.O00B+00 0.000E+00 O.000E+00 0.O00E+O0

Water-dep. 3.981E+02 3.841R+02 2.906R+02 2._49E+02 0.000R+00 0.O00E+00 O.O00R+00 0.O00E+00

&&&&&&&&&&&&&&&&&&&&__&&&_&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&_&&&&&&&&&&&&&&&&&&&&

To=el 3.981E+O2 3.841E.02 2.906E+02 2.349E+02 O.O00E+O0 0.O00E+00 O.O00E+00 0.OOOB+G0

Water-ind.== Water-independent Water-dep.== Water-dependent

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclidee (i) and Pathways (p)

and Praction of To_al Risk at t= 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon}

Ground Inhalation Plant Mea_ Milk Soil

Nuclide l-isk frac_. _iek fract, risk fract, risk frac_, risk fract, risk fracn.

Pb-210 O.O00E.O0 0.0000 O,OOOR+O0 0.0000 O.O00B+o0 0,0000 O.O00E.O0 0°0000 O.O00E.O0 0°0000 O.O00E+O0 0.0000

Ra-226 O.O00E.O00.OOQO O.O00E+O0 0.0000 O.O00E.O0 0.0000 O.O00E.O0 0.0000 O.O00E+O 0 0.0000 O.O00E.O0 0.0000

Ra-228 O.O00E+O0 0.0000 O.O00E.O0 0.0000 O.O00B.O0 0.0000 O.O00R.O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000

Th-228 O.O00E+O0 0.0000 O.O00E.O00.OO00 O.O00E+O0 0.0000 O.O00E+O0 0.0000 0.000_+00 0.0000 O.O00E+O0 0.0000

&&&&&&&&&&&&&&&&&&&&&& &&&&&&&&@&&&&&& &&&&&&&&&&&&&_& &&&_&&& &&&&&& _&_&_&&& &&&&&& &&&&&&&&&&&&i&&

Total 0.0OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
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Intrisk: Site 1 Occupational Pile: SAMPLB.DAT

Excess CancerRisks CNRS(i0p,t) for IndividualRadionuclides(i) and Pathways (p)

and Fraction of TotalRisk at t= 1.000E+03years

WaterDependent Pathways

Water Pish Plant Meat Milk oat1Pat.hways**

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Pb-210 0.000E+000.0000 0.000E+000.0000 o.000E+000.0000 0.000E.000.0000 0.000E+00 0.0000 0.000E+000.0000

Ra-226 0.000E+000.0000 O.000E+O00.0000 0.000E+000.0000 0.000E.000.0000 0.000E+00 0.0000 0.000E+000.0000

Ra-228 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+00 0.0000 0.000E+000.0000

Th-228 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+00 0.0000 0.000E+000.0000
.................................................................................................
eeeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 0.000E+O0 0.0000 O.000E+O0 0.0000 O.O00E+O0 0.0000 0.000E+00 0.0000 0.O00E+O0 0.0000 0.000E+00 0.0000

** Sum of water independentground,inhalation,plant,lest, milk, soil

and water dependentwater,fish, plant, _eat, _ilk pathways

Excess Cancer Risks CNRSg(irn, i,t) and C1_RSgW(irn,i,t) for Inhalation of

Radon and its Decay Products at t= 1.O00E+03 years

Radionuclides

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 P_-216 Pb-212 Bi-212

_r-ind. O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00B+O0 O.O00E+O0
Wa_er-dep. 7.266E-09 S.569E-09 2.107E-08 1.233E-08 O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00E+O0

Total 7.266E-09 5.569E-09 2.107E-08 1.233E-Oe O.O00E+O0 O.O00E+O0 O.O00E+O0 O.O00E+O0

Water-ind. == Water-independent Water-dep. == Water-dependent

Total Bxceee'Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radio_uclides (i) and Pathways (p)

and Praction of Total Risk at t- 1.000E+03 years

Water Independen_ Pathways (Inhalation excludes radon}

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-228 0.000B+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total O.O00E+O0 0.0000 O.O00E+o0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000
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Intrisk : Site i occupational Pile: SAMPLE.DAT

Total Excess Cancer Risk CNRSI (i,p,t)*** for Initially Existent Ra_onuclides (i) and Pathways (p)

and Fraction of Total Risk at t= 1.000E+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All pathways

Nuclide risk fract, risk fract, risk fract, risk fract, risk fract, risk fract, risk fract.

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 4.6248-08 1.0000 0.000E+00 0._000 0.000E+00 0.0000 0.000E+00 0.0000 4.624E-08 1.0000

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000

&_&&_& &&&&&&&&& &&&&&& &&_&&&&&& &&&&&& &&&_&&&&& &&&&&& &&&&&&&&& &&&&&& &&a&&&&&& i&&&&& &&&&E&&&& &&&&&& &&&6_&&&& &&&_,_&

Total 0.O00E+00 0.0000 0.000E+00 0.0000 4.624E-08 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 4.624E-08 1.0000

**-CNRSI(i,p,t) includes contribunion from decay daughter radionucliaes
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Summary : Site 1 Occupational Pile: SAMPLE.DAT

Dose Conversion Patter (and Related) Parameter Summary

Pile: DOSFAC.BIN

o " Current o o Parameter

Menu o Parameter = Value e Default " Name

A-I o Groundexternalgamm=, volume DCF's, (_rem/yr)/(pCi/cmtt3): o e •

A-I o Pb-210+D, soil density = 1.0 g/cm**3 ° 4.870B-03o 4.870E-03o DCFI(1,1)

A-1 o Pb-210+D, soil density= 1.8 g/cm**3 e 2.310B-03" 2.310_-03o DCPI(1,2)

A-I o o o o

A-1 o Ra-226+D, soil density= 1.0 g/cm**3 o 1.SSOB+01o 1.SS08+01o DCFI(2,1)

A-1 o Ra-226+D, soil density= 1.8 g/cm**3 • 8.560E+00o 8.$60E+00• DCFI(2,2)
A-1 o o o •

A-1 o Ra-228+D, so_l density= 1.0 g/c:**3 o 8.180E+00o 8.Zs0E.00o DCPI(3,1)

A-1 o Ra-228+D, soil density= 1.8 g/cm**3 o 4.510E+00o 4.SIOE+00= DCPI(3,2)
A-I o o o o

A-1 o Th-228+D, soildensity = 1.0 g/cm_*3 o 1.330E+01• 1.330E+01e DCI:I(4,1)

A-1 • Th-228+D , soil _enaity = 1.8 _/_*'3 • 7.360E.00o 7.360R+00o DCFI(4,2)
o o o o

A-3 o Depthfactors,ground external gamma, dimensionless: • • o

A-3 o Pb-210+D soil density : 1.0 9/cm*_3, _hickness = .15 m o 8.800E-01• 8.8OOE-01o FD(I,i,I)

A-3 o Pb-210+D soil density = 1.0 g/_*t3, _hickness = 0.5 m • Z.0O0E.00o 1.0OOB+00o FD(1,2,1)

A-3 o Pb-210.D soil density : i.O g/_m_3o thickness _ 1.0 m o 1.0OOE.00o l.OOOE+O0o PD( 1,3,1)

A-3 o Pb-210.D soil density e 1.8 g/_m**3, thickness - .15 _ o 9.7OOE-O1 o _.7OOE-OI o L:D( i,I,2}

A-3 o Pb-210+D sell density - 1.8 g/_m_e3, thickness - o.s m o 1.000R.00• 1.000E+0O• PD(1,2,2)

A-3 o Pb-210+D soil density = 1.8 g/_ne*3, thickness = 1.0 m o 1.000E+00o 1.000E+0O• PD(1,3,2)
A-3 o o • o

A-3 • Ra_226+D soil _ensity= 1.0 g/cm_*3, thickness = .15m • 6.300E-01o 6.3OOE-01• PD(2,1,I)

A-3 o Ra-226+D soil _enaity= 1.0 g/_n_3, thickness - 0.$ w • _.200E-01• _.200E-01• PD( 2,2,I)

A-3 o Ra-226+D soil density: 1.0 _/_m*"3, thickness : 1.0 m • 1.000E+00o 1.000B+00o FD( 2,3,I)

A-3 o Ra-226+D soil _ensity= 1.8 9/cm**3,"_hicknes8 8 .15_ o 8.500R-01o 8.500E-01o PD(2,1,2)

A-3 o Ra-226.D soil density= 1.8 g/cm*_3, thickness - 0.S m • 1.000E+O0• 1.000E.00o PD(2,2,2)

A-3 o Ra-226+D soil density: 1.8 g/cmt_3, thi_cness = 1.0 m e 1.000B+00• 1.00GEe00• PD(2,3,2)
A-3 o o • o

A-3 o Ra-228+D soildensity - 1.0 g/cm*_3, thickness = .15 m o 6.800E-01• 6.800E-01• PD(_,1,1)

A-3 o Ra-228+D soil density = 1.0 _/_ntt3, thi=kneee = 0.5 m • 9.7008-01o _.700B-01• FD(3,2,1)

A-3 o Ra-228+D soil aeneity - 1.0 9/_m**], _hi_cnees - 1.0 m • 1.000E+00• 1.000R+00• PD(3,3,1)

A-3 • Ra-228+D soil density : 1.8 9/cm*_3, _hickneae = .IS m o 8.500E-01o 8.S00E-01• PD(3,i,2)

A-3 o Ra-228+D soil density : 1.8 9/_n*'3, _hic_zless= 0.S m o 1.000E+00o Z.00OE+00" PD(3,2,2)

A-3 o Ra-228+D soil density= 1.8 9/cm*'3, thicJcnees. 1.0 m o 1.000Re00• Z.000E+00• PD(3,3,2)
A-3 o • o •

A-3 o Th-228+D soil _ensity= 1.0 g/cm**3, thickness - .1Sm • 6.100B-01o 6.100E-01• PD(4,1,1)

A-3 o Th-228+D soil _ensity- 1.0 g/_m_3, thickness = 0.S _ • _.400B-01o 9.40OE-01o PD(4,2,1)

A-3 o Th-228.D soil density- 1.0 _/_n*t3, thickness - 1.0 m o 1.000E+00• Z.000E+O0, PD(4,3,I)

A-3 o Th-228+D soil density: 1.8 g/cmt_3, thickness = .15m o 7.S00B-01o 7.500B-01• PD(4,1,2)

A-3 o Th-228+D soil _enaity- 1.8 g/cm**3, thickness . 0.S m o 1.0008+00o 1.00OB+00o PD(4,2,2)

A-3 • Th-228+D soil density: 1.8 g/_t*3, thickness - 1.0 m • 1.000Be00• 1.00OB+00• FD(4,3,2)
o o o •

B-i o Dose conversionfactorsfor inhalation,mrem/pCi: • o •

B-1 o Pb-210+D o 2.100B-02o 2.10OB-02o DCI=2(I)

B-1 o Ra-226+D o 7.900B-03• 7.gO0R-03_ DCP2(2)

B-1 o Ra-228+D o 4.S00E-03• 4.50OE-03o DCF2( 3}

B°I o Th-228+D " 3.100E-01_ 3.ZOOR-0Zo DCP2(4)
o o o •

D-1 o Dose conversionfactors for ingestion,mrem/pCi: o o •

D-1 e Pb-2Z0+D ° 6.700B-03" 6.70OB-03o DCP3(1)

D-I ° Ra-226+D o 1.100E-03• 1.100E-03o DCF3(2)
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Summary: Site i Occupational File: SAMPLE.DAT

Dose ConversionFactor {andRelated) ParameterS_ (continued)

File: DOSFAC.BIN

o • Current o o Parameter

Menu " Parameter o value o Default o Name

D-I o Ra-22B+D " 1.200E-03 o 1.200E-Q3• DCF3(3)

D-I o Th-228+D o 7.500E*04 o 7.500E-04" DCF3(4)
o o o o

D-34 0 Food transferfactors: o o 0

D-34 0 Pb-210+D, plant/soilconcentrationratio,dimensionless o 1.000B-02 • 1.000E-02° RTP{ I,i)

D-34 ° Pb-210+D, beef/livestock-intakera_io, (pci/kg)/(pci/d) • 8.000E-04 o B.000E-04" RTF(1,2)

D-34 o Pb-210+D, milk/livestock-intakeratio, (pCi/L)/(pci/d) _ 3.000_-04 o 3.000E-04o RTY[ 1,3)

D-34 • • o o

D-34 o Ra-226+D, plant/soilconcentrationratio, dimensionless o 4.000B-02 ° 4.000R-02o RTP(2,1)

D-34 _ Ra-226+D, beef/livestock-intakeratio, (pCi/kg)/(pci/d) " 1.000_-03 _ 1.000E-030 RTI_(.2,2)

D-34 o Ra-226+D, milk/livestock-intakeratio, (pCi/L)/(pCi/d) • l.O00B-O3 o 1.0OOK-03o RTF(2,3)

D-34 € o o o

D-34 o Ra-228+D, plan,/soilconcentrationratio, ctimensiot_lese • 4.00On-G2 o &.000E-02o RTF(3,1)

D.34 o Ra-228+D, beef/livestock-intakeratio, (pC_/kg)/(pci/d) o I.O00E-O3 o I.O00E-03o RTP(3,2)

D-34 o Ra-22_+D, milk/livestock-intakeratio, (pCi/L)/(pCi/d) o I.QOQE-Q3 o _.000E-Q2• RTP(3,3)

D-34 o o o •

D-34 o Th-22S+D , plan,/soil _oncen_r_ion ra_io, cliwene_onlees o Z.QOOE-O3 o 1.000E-03 o RT_( 4,l)

D-34 _ Th-228+D, beef/livestock-intakeratio, (pci/kg)/(pCi/d) o I.O00E-04 o 1.000E-04o RTF(4,2)

D-34 o Th-228+D, milk/livestock-intakeratio, (pCi/L)/(pCi/d) o S.O00E-06 • S.000E-06• RTP(4,3)
o o o

o Bioaccu_ulationfactors, fresh _ater0L/kg: • o •

'Pb-210+D, fish 0 3.O00E+o2 o 3.000E+02o BIOFAC(i,1)

D-5 0 Pb-210+D, crua_aceaand mollusks • I.OOOE+Q2 o I.O00E+02• BIOFAC(1,2)

D-S o o • •

D-5 o Ra-226+D , fish o 5.000B+01 o S.O00B+OZ o BZOFAC(2,1)

D-S o Ra-226+D, cruataceaand mollusks o 2.SOOE+Q2 o 2.500E+02o BZOFAC(2,2)

D-S o o o •

D-5 o Ra-228+D, fish o S.000E+01 ° 5.0008+01e BZOFAC(3,1)

D.S o Ra-228+D, crustaceaand mollusks o 2.500E+02 • 2.500B+02o BIOFAC(3,2)

D-5 o o o •

D-5 o Th-228+D, fish o 1.0008+02 ° 1.000E+02• BIOPAC(4,I)

D-5 o Th-228+D, cruataceaand mollusks o S.000B+Q2 o S.O0OB+02o BIOFAC(4,2)

&&&_&_&6&_&&&_&_6&_66&&_&_6666&6&&66&6&&&6&&&66&6&&_&666&&&G6&666&_&&&&G&_&&6_&6&G.&_&6&&&&&6666&
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Summary: Site i Occupational File: SAMPLE.DAT

Site-SpecificParameterSu_

o o User o • Used by RESRAD o Parameter

Menu o Parameter o Input • Default " (Ifdifferent fro_user input) " Name

R011 " Area of contaminatedzone |m*_2) o 4.9S6R+04o 1.000E+040 ._. - • AREA

R011 o Thicknessof contaminatedzone (m) o 6.100E-01o 2.000E+00o --. o THICK0

R011 o Length parallelto aquiferflow (m) o 1.000E+02o 1.000B+02o .-- o LCZPAQ

R011 " Basic radiationdose limit (mrem/yr} o 3.000E.01o 3.00Of+01• --- o BRDL

R011 o Time since placementof material (yr) " 0.O00E+00" G.000E+00o --- o TI

R011 " Times for calculations(yr) o 1.000E+O9" 1.000E.00• --- ° T(_)

R011 _ Times for calculations(yr) o 3.000E+00o 3.00Of+00o --- o T(3)

R011 0 Times for calculations(yr) o 1.000E+OIo 1.000E+010 --- o T( 4}

R011 • Times for calculations(_r} o 3.000E+01o 3.000B+01o --- o T(S)

R011 _ Times for calculations(yr) o 1.000E+02o 1.000E+02• --- • T(6)

R011 • Times for calculations(y_) o 3.OQQE.02• 3.OQOE+O2o --- o T(7)

R011 0 Times for calculaCions(yr) o 1.000E+03• 1.000E+03• --- o T(8)

R011 o Times for calculations(yr) o no_ used o 3.000E+03o --- ° T(9)

R011 o Times for calculations(yr) o no_ used o 1.000E+04• --- ° T(IO)
o o o o o

R012 o Initialprincipalradionuclids(pCi/g): Ra-226 o 9.000B-0Zo O.O00B+00o --- • El(2)

R012 0 Initialprincipalra_ionuclide([_2i/g):Ra-228 o 4.900E-01• 0.000E+00• .-- o el( 3}

R012 o Concentrationin €_rou_dwater (pCi/L): Ra-226 o not used o 0.000E+00o --- o W_(2)

R012 - Concennranionin _roundwa_er (pCi/L): Ra-228 • not used " 0.000E+00_ -°- " WI(3)
o o o o o

ROZ3 o Cove_ _ep_h (m) " 0.000E+00o 0.000B+00o .-- o COVHR0

R013 o D_ai_y of _verma_erial (g/=m**3) • not used o I.SOOB+00o "-7 o DRNSCV

R013 o Cover depth erosionra_e (m/yr) o not used • 1.000B-03• --- • VCV

R013 o Dens_y of con_umina_edzone (g/_**3) o I.S0OE+OQo Z.SQOB.00• ... ° DRN$CZ

R013 o Cottonseed zone erosionrate (m/yT) o 1.000E-03o 1.000E-0]• -.- o _CZ

R013 o Con_am±na_edzone to_al porosity o 4.000E-01• 4.000E-0Z• .-- o TPCZ

R013 o Con_aunina_edzone effectiveporosity o 2.000E-0Zo 2.000R-01• -.- o EPCZ

R013 o Co_t_na_ed zone hy_Lraulie=onduct_-ity(n/yr) o Z.000E+01o 1.000R+01o --- o HCCZ

R013 0 Contaminatedzone b parameter o 5.3QOE.QOo 5.3OOR.0Go --- e BCZ

R013 o Humidi_y in air (g/cm**3) o not used o 8.000E+00o --- o HUMID

R013 o Svapo_ranspira_on _oefficien_ o S.000E-OZ• S.000B-0Zo --- o EVAI_TR

R013 o Precipitation(m/yr) • 1.000B+00o 1.000E+00• .-- • PRECIP

R013 o Irrigauion (m/yr) o 2.000E-0Zo 2.000E-01o -.- o RI

R013 o Irrigationmo_e • overhead o overhead • --- o XDZTCH
R013 o Runoff coefficient o 2.000K-0lo 2.000E-0lo --- o RUNOFF

R013 • Watershed8red for nearby s_ream or pond (m**2) • 1.000_+06o 1.000B+06• --- o WAREA

R013 o Accuracy" for water/soil€omputations e 1.000E-03o 1.000E-03o --- • EPS
o o o o •

R014 o Density of saturatedzone (g/_**3) o l.S00g+O0o I.S00E+00o --- o DENS_

R014 o Setup-diedzone total porosity o 4.000E-01o 4.000E-01o ___ o TPSZ

R014 • Setup-areazone effectiveporosity " 2.000E-O1 o 2.000B-O1 o --- o EPSZ

R014 o Sauuratedzone hydraulic_onduc_i_ri_y{m/yr) o 1.000E+02o 1.000E+02" --- o HCSZ

R014 o Saturated zone hydraulicgradient o 2.000E-02 o 2.000B-02 e .-- o H_T

ROZ4 o Saturated zone b parameter o S.300E+00o S.BOOE+O0o ___ o BSZ

R014 • Water _able drop rate (m/yr) o 1.000E-03• 1.000E-03o ___ o VWT

R014 o Well pump intakedepth (m below water table) o 1.000B+01o 1.000E+01o ___ o DWIBWT

R014 o Model: Nondispersion (ND)or Mass-Balance(MB) o ND o ND o ___ o MODEL

R014 o Well pumping rate (m*_B/yr) o 2.500E+02 • 2.500E+02 o .__ o UW

o o o o o V

R015 0 Numberof unsaturatedzone strata • no_ used 0 I o ___ o NS
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Summary : Site i Occupational Pile: SAMPLE.DAT

Site-Specific Parameter Sulm_ary (continued}

o o User o o Used by RESRAD o Parameter

Kenu o Parameter " Input " Default o (If diffezent from user input) o Name

R01S 0 Unsat. zone i, thickness (m) o not used o 4.G00R+00 o -.. • H(1)

R01S o Unsat. zone I, soil density (g/cm**3) o not used o 1.500E+00 o --- • DENSUZ(1)

R015 o Unsat. zone i, to_al porosity • not used o 4.000E-01 _ --- o TPUZ{1)

R015 o Unsat. zone I, effective porosity " no_ used o 2.000E-01 o --- o EPUZ(1)

R01S o Unsat. zone I, soil-specific h parameter o not used o S.300E+00 _ --° 0 BUZ(1)

R01S _Unsat. zone i, hydraulic conductivity (m/yr) • not used o 1.000E.01 o --- • HCUZ(1)
o o o o o

R016 o Distribution coefficients for Ra-226 o o o o

R016 o Contaminated zone (cm**3/g) o 7.000E+01 • 7.000E+01 o -.. • DCNUCC(2)

ROI6 o Unsaturated zone 1 (cm**3/9) o 7.0008.01 o 7.000E.01 o --- o DCNUCU(2,1)

R016 o Saturated zone (cta*_3/g) • 7.000E+01 • 7.000E+01 o -.. o DCN_CS(2)

I%016 o Leach L-'ate (/y_) • 0.00OE+00 o 0.000E+00 o 7.783_-03 o ALEACH(2)

R016 o Solubility constant o 0.000E+00 • 0.000E+0O o not used o SOLUBK(2)
o o o o o

R016 0 Distribution coefficients for Ra-228 o o o o

R016 o Contaminated zone (cm_3/g) o 7.000E+01 o 7.000E+Ol o --- • DCNUCC(3)

R016 " Unsa_uEa_ed zone 1 (c_-3/9) • 7.000B+01 • 7.000R+01 o .-- • DCNUCU( 3,1}

RO16 o Sal:urated zone {<:l_tS/g) o 7.000B.01 o 7.000B+Ol o --- - DCI4UCS( 3)

R016 o Leach rate (/yr) o 0.000S+00 • 0.000S+00 • 7.783E-03 o ALEA(:_(3)

R016 o solubility constant o O.O00B.0o • 0.000B+00 • not used o SOLUBK(3)
o o • • •

o D_stl'ibution coefficients for daughter Pb-210 o o o o

o Contaminated zone (cm**3/S) o 1.000E+02 o 1.000E+02 o .-- • D(_RSCC(I)

R016 o Unsaturated zone I (_1_3/g) o 1.000E+02 • 1.000E+02 o .-- o DCIqUCU(I,i)

R016 o Saturated zone ((--mt_3/g) o 1.0008+02 e 1.000E+02 o --. • DCNUCS( 1}

ROZ6 o Leach rate (/y_) o 0.0001_+00 o 0.0001_.00 • 5.4S3R-03 o _(l)

R016 o Solubility €ons_an_ o 0.00OE+00 o 0.000E+00 o not used • SOLUBK(I)
o o o • o

R016 o Distl'ihution coefficients for _aughter Th-228 o o o o

R016 o Contaminated zone (cm*_3/_) • 6.000B+04 o 6.000E.04 • .-- o DCNUCC(4)

R016 o Unsaturated zone 1 (c_3/g} o 6.00QS+04 o 6.000S+04 o --. o DC_RSL'_(4,1)

R016 o Satu_ated zone (_*_3/g) o 6.00Q_+04 • 6.0QOE.04 • --. • DCNUCS(4)

R016 o Leach rate (/yr) o 0.00OE+00 o 0.000B+00 o 9.107E-06 o ALEAC_(4)

R016 o So1_bility constant • 0.000B+00 " 0.000B+00 o not used o SOLUBK(4)
o o o o •

R017 o Inhalation rate (m_e3/yr) o Z.660S+03 o 8.400S+03 o --. •

R017 o Mass loadin9 for inhalation (g/m**3) o 2.000S-04 o 2.000S-04 o --. o MLINM

R017 o Dilution length for airborne dust, inhalation (m)° 3.000_+00 o 3.000B+00 o --. o LM

R017 o Exposure duration o 2.S00E+01 o 3.000E+01 o -.~ o ED

R017 o Shielding factor, inhalation o 4.000B-01 o 4.000B-0l o --. • SHP3

R017 o Shielding factor, external gamma o 7.000B-01 o 7.0008-01 o -.~ o SHFI

R017 o Fract:ionof time spent indoors o 3.000B-01 o 5.0008-01 • -.- • PIND

R017 o Prac_ion of time spent outdoors (on site) o 0.O00E+00 o 2.5008-01 o -.- o POTD

R017 o Shape factor, external gamma o 1.000E+00 o 1.000E+00 o --- o PSZ
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Summary : Site i Occupational Pile: SAMPLB.DAT

Site-SpecificParametersummary (continued)

• o User o o Used by RESRAD o Parameter V

Menu e Parameter o Input e Default o (If different from user input) e Name

R017 o Fractionsof annularareaswithinAREA: • e o : e

R017 o Outer annularradius (m) = €(1/9) 0 not used e 1.000E+00 e --, e PRACA(I)

ROI7 o Ou_er annularradius (_) = ((I0/_) o not used e l.O0OE.0O o --- e PRACA(2)

R017 e Outer annularradius (m) = <(20/_) o not used • 1.000R+00 e --- e FRACA(3)

R017 o Outer annularradius (m) = €(S0/B) ° no_ used e 1.000E+00 • --- e PRACA(4)

R017 e Outer annularradius (a) . €(i00/9) _ not used e l.OO0E+00e --. e FRACA(S)

ROI7 o Outer arulularradius (m) = €(200/_) o not used e I.O00E+00 e --- o PRACA(6)

R017 o Outer annularradius (m) = ((S00/_) _ not used • l.O00E+00• ..- • PRACA(7)

R017 o Outer arulularradius (_}= _(I000/_) o not used o 1.000E+00 e .-. • PRACA(8)

R017 e Outer annularradius (m) = ,(S000/D) • not used e 1.000E+00 e -.- • PRACA(9)

R017 e Outer annularradius (m) = €(l.E+04/_) 0 not used _ 1.00OE+00 o --- 0 FRACA(1O)

R017 e Outer annularradius (a) - _(Z._+05/_) 0 not used o O.O0OE+00 o -.- o PRACA(IZ)

ROI7 o Outer annularradius (m) = €(l.E+06/_) o not used e 0.O00E+00 o --- o PRACA(12)

R01e o Fruits,vegetablesand grainconsump=ion(kg/irr)• not used • 1.600E+02 • -.- • DIET(l)

R01e o Leafy vegetableconsumption(kg/yr) o not used o 1.400E+01 o --- o DIET(2)

R018 e Milk €onsumption(L/yr) _ not used • 9.200E+01 • .-- • DIET(3)

ROle o Meat and poultry€onsUmption(kg/y_) o no_ used • 6.300E+01 e --- = DIET(4)

R018 o Fish consumption(kg/_rr) o not used e S.4OOE+0O e .-- o DIET(S)

R018 • Other seafood€onsum_gtion(kg/yr} e not used • 9.0Gee-01 e ... e DIET(6)

R018 e Soil ingestionrate (g/yr) e 1.250B+01e 3.6SOE+01 e --- • SOZL

R01e • Drinking water intake (L/yr) • not used e S.100E+02 e ... o DWI

R018 e Contaminationfractionof drinkingwater e not used o l.O00E+00 e -.- o PI)W V
R018 e Contaminationfractionof householdwater e 1.000B+00e 1.000E+O0 o --- e PHHW

R018 o Contaminationfractionof livestockwater e not used o 1.0O0E+00 o .-- • PLW

R018 o Contaminationfractionof irrigationwater o not used • 1.0OOE+OO o --. o PXRH

R018 e Contaminationfractionof aquaticfood • not used e S.000E-01 o -.- o FR_

R018 o Contaminationfractionof plant food • no_ used o-I ° --- o PPLANT
R018 e Contaminationfractionof meat • not used o-i o --- o FMEAT

R018 e Conta_inationfractionof milk • not used e-Z o --- e PMILK
o • o o o

R019 • Livestockfodderintakefor meat (kg/day) 0 not used o 6.800E+01 o --- • LPIS

R019 o Livestockfodderintakefor milk (kg/day) o not used o 5.SOOE+01 o --- o L_I6

R01g " Livestockwater intakefor meat (L/day) • not used o S.OOOE+Ol o .-- e LWIS

ROI9 o Livestockwater intakefor milk (L/day) o not used o 1.600E+02 o --- _ LWI6

R019 o Lives_ouksoil intake (k_/day) e not used o S.OOOE-O1• .-. o LSI

R019 o Mass loadingfor foliardeposition(g/m**3} e not used • l.OOOE-04 • -.- o NL_D

R019 e Depth of soil mixing layer (m) o l.S00E-0lo l.g0OR-Ol o --- e D_

RQI9 o Dep_,hofroo_s (m) e not used _ 9.000R-01 • --- 0 DROOT

R019 o Drinkingwater fraction fromgroundwater e 1.000E+00• 1.000R+00 e --. o PGWDW

R019 = Householdwater fractionfrom groundwater • not used e l.OOOE+00 o °-. o FGWHH

RO19o Livest_k water fractionf_ground water o 1.O00E+O0• 1.QOOB+O0e -.- • FGWLW

R019 o Irrigationfractionfrom S_oundwater • not used • 1.000E+00 o --. o FGWIR
o _ _ _ o

C14 • C-12 concentrationin water (g/cm**3) • _t used o 2.000R-0S o --- o Cl2WTR

C14 o C-Z2 concentrationin contaminatedsoil (g/g) o not used • 3.000E-02 o _._ o CI2CZ

C14 o Fractionof vegetationcarbonfromsoil o not used • 2.000B,-02 o ..- e CSOIL

C14 • Practionof vegetationcarbonfrom air o not used • 9.800E.-Olo -.. o C.R_R

C14 • C-14 evasion layer thicknessin soil (m) e not used • 3.OQOR-01 • --- _ D_C

C14 o C-14 evasionflux rate from soil (l/see) o not used 0 7,000B-07 o -., e EVSN

C14 o C-12 evasion flux rate from soil (l/see) " not used " l.O00B.-10o -.. o REVSN
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Suuary : Site 1 Occupational File:SAMPLE.DAT

Site-SpecificParameterSummary (continued}

V0 o User o o Used by RESF,A/) o Parameter

Menu o Parameter o Input o Default o (If different from user input)o Name

C14 0 Fractionof grain in beef cattle feed • not used o 8.000E-01o .... o AVFG4

C14 o Fractionof 9rain in milk cow feed ° not used o 2.000E-01o _.. o AVFG5
o o o o o

STOR o Storagetimes of contaainatedfoodstuffs (days): o o o o

STOR = Fruits,non-leafyvegetables, and grain o not used o 1.400E+01• ..- o STOR_T(1)

STOR o Leafy vegetables • not used o 1.000B.00o ... • STOR_T(2)

STORo Milk ° not used • 1.000E+00o --. o STOR T(3}

STOR o Hea_ and poultry • not used a 2.000E+01• .-- o STOR_T(4)

STOR° Fish • not used o 7.000E.00o ..- ° STOR T(S)

STORo Crustaceaand mollusks o non used o 7.000E+00o ___ 0 STOR T(6)

STORo Well wa_er o non used o 1.000B.00o -.- o STOR T(7)

STORo Surfacewater ° not used o Z.000E+00o ... o STOR T(8)

STOR° Livestockfodder o not used o 4.S00E+01o --- o STOR_T(9)
o o o o o

R021 o Thicknessof buildingfoundation (m) o I.S00E-01• I.S00B-01o -.. o FLOOR

I%021o Bulk densityof buildin_foundation (g/cm**3] o 2.400E+00• 2.400B+00o ___ o DSNSl_T,

R021 o Total porosityof the cover material • not used o 4.000E-01o ___ o TPCV

R021 0 Total porosityof _he building foundation o 1.000E-01o 1.000E-01o --- o TPFL
R021 = Volumetricwater contentof the cover material ° no_ used o S.000E-02_ --- = PH2OCV

R021 ° Volumetricwater contentof the foundation • 3.000R-02• 3.000E-02" --- • PH2OFL

R021 o Diffusioncoefficientfor radon gas (m/sac): o o o o
o in covermaterial • not used o 2.0008-06o ___ o DIFCV

_i_' in foundationmanorial • 3.000R-07• 3.000B-07o ..- o DIFFL
RO21 ° in contaminatedzone soil • 2.000B-06• 2.0008-06o -.- o DIFCZ

R021 o Radon verticaldimensionof mixing (m) • 2.000R+00o 2.000B+00o _.. o _DSIX

R021 o Average annualwind speed (m/see) ° 2.000E+00• 2.000B+00o ___ o WIND

R021 o Averagebuildingair exchangerate (Z/hr) e 5.000B-01o S.000B-01o ... o REXG

R021 ° Heigh_ of the building(room) (m) o 2.5008+00o 2.S00B+00o __- o HR_

R021 • Buil_ing interiorarea factor • 0.O00R+00• 0.00OB+00o code computed (_imedependent)o PAl

R021 o Building depthbelowground surface (m) o Z.000E+00° 1.000B+00o ___ e D_FL

R021 o Emanatingpowerof Rn-222gab • 2.5008-01o 2.S00R-01o __- o ]_tANA(1)

R021 o Emanatingpower of Rn-220gas • l.S00R-010 Z.S0OE-0Zo ___ o E](ANA(2)

&6_6_&_6666&_6_666&66&&&_&6_6666_6_66_6666&666&_&6_&_66&_&&6&&G&&&&_6`_&&G._&&_&_6&6&6&6&6_&6&6&6&_&&&_6_66&&&_666&&&&

Summaryof Pathway Selections

Pathway _ User Select_on

1 -- externalgamma o active

2 -- inhalation(w/oradon)e active

3 -- plant ingestion o suppressed

4 -- mea_ ingestion o suppreese_

S --milk ingestion o suppressed

6 -- aquaticfoods o suppressed

7 -- drinkingwater ° suppressed

8 -- soil ingestion o active

9 *- radon o active



RESRAD, Version 5.191 T" Limit = 0.5 year 08/14/90 12:18 Page 8

Summary : Site 1 Occupational File: SANPLE.DAT

Contaminated Zone Dimensions Initial soil Concentrations, pCi/g

Area: 48564.00 square meters Ra-226 9.000B-01

Thickness: 0.61 meters Ra-228 4.900E-01

Cover Depth: 0.00 meters

Total Doee TDOSB(t), mrem/yr

Basic Radiation Dose Limit = 30 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

i_iiiiii_&iiiiSi_i_&S&&_ii&&&_&S&_i_&&£a&&&&&_&&&£&&S&&Si&_&i£ia&&£&&&&

t (years): 0.000E.00 1.000E+00 3.000B+O0 1.000E+OI 3.000E+01 1.000E+02 3.000E+02 l.O00B+03

TDOSE(n): 4.733E.00 S.024E+00 S.IS�E+00 4.379E+00 3.071E+00 1.6S4E+00 2.871E-01 6.386E-02

M(_): 1.578E-01 1.67SB-01 1.720E-01 1.460E-01 1.024E-01 5.514E-02 9.$70E-03 2.129E-03

MaximumTDOSE(t}: S.164E+00 mrem/yT at t = 2.642 _ 0.003 years

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclidee (i) and Pathways (p)

m-_em/y_ and Fraction of Total Dose At t = 2.642 years

Water Independent Pathways (Inhalation excludesradon)

Ground Inhalation Radon Plant Neat Milk Soil

Nuclide mr-_/yr fract, mrem/yr fract, mrem/yr frsct, mrem/yr fract. _u_em/yr fract. _u_em/yr fract. _Lrem/yr fract.

Ra-_26 3.288E+00 0.0000 3,677E-04 0.0000 9.042E-01 0.0000 0,000_+00 0.0000 0,000E+00 0.0000 0.00BE+00 0.0000 S.982E-03 0_.
Ra-22_ 2.725g+00 0.0900 6.326B-03 0.0000 9.251_-02 0.0000 0.000g+00 0.0000 0.000g+00 0.0000 0.00BE+00 0.0000 4.639E-03 0.0000

_%_ _%ii_6_ ili_6 161_i_6&i i_ili6 eeeeeeeee''"....................._&_i&_ 6_%ii_6_ eeeeee eeeeeeeee &_i&_6 eeeeeeeee............... eeeeee _,_i_&6&_ _&&_,&_

Total 0,000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Xndividual Radionuclides {i) and Pathways (p)

As _em/yr and Fraction of Total Dose At t = 2.642 yeau_8

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pa_hwalre_

Nuclide mree/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr frac_, mrem/yr freer.

Ra-226 0.000E+00 0.0000 0.000E+O0 0.0000 0.000B+00 0.0000 0°000E+00 0.0000 0,000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-228 0.000B+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0,000E+00 0.0000 _,00OE+00 0.0000 0.O00E.00 0.0000 0,000E+00 0.0_00

Total 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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Su_ry : Site 1 Occupational Pile: SAMPLE.DAT

Total Dose ContributionsTDOSE(i,p,t)for IndividualRadionuclides(i) and Pathways (p)

As mrem/yr and Fractionof Total Dose At t : 0.000E+00years

Water IndependentPathways(Inhalanionexcludesradon)

Ground Inhalation Radon Plant Neat - Milk Soil

Nuclide mrem/yr fract. :rem/yr fract. :rem/yr fract. _rem/yr fract, mre_/yr fract, mrem/yr fract, mrsm/yr fract.

Ra-226 3.024E.00 0.6389 2.79SE-040.0001 8.34SE°010.1763 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 3.713E-03 0,0008

Ra-228 8.686E~01 0.183S 8.667E-0S0.0000 0.000E+000.0000 0,000E+000.0000 0.000E+000.0O00 0.000E+000.0000 2.205E-03 0.0005

666&T&666666&T&&6666_ 666666&66_6666 &66666666666666 6_6&666_ 666666 &66_6_666&66&_6 666&666_6666&_6 6_T&T&66 666666

Total 3.893E+00 0.8224 3.661E-040.0001 8.345E-010.1763 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 S.918E-030.0013

To_al Dose ConuributionsTDOSE(i,p,t)'forIndividualRadionuclides(i) and Pathways (p)

_em/yr and Fractionof Total Dose A_ t : 0.000B+00years

Wa_erDependentPathways

Water Fish Radon Plan_ Meat Milk A/1 Pathways*

Ra-226 0.000E.000.0000 0.000E+000.0000 0.000E+000.0000 0.000E.000.0000 0.000E.000,0000 0.000E+000.0000 3.862E+00 0.8160

Ra-228 O.O00E.O0 0.0000 O.O00E.O0 0.0000 O,O00B+O0 0.0000 O.O00E+O0 0.0000 0,000_+00 0,0000 O.O00E+O0 0.0000 8.709E-01 0.1840

ee seeeeeeeeeeseee eeeeeeeeeeeeeee eeseeeeeeeeeeee eeeeeeeeeeeeese eeeeseeeeeeeeee eeeeeeeeeeeee_e eeeeeeeeeeeeeee

O.O00E.O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00B+O0 0.0000 4.733E+00 1.0000

*Sum of all water independent and _ependent pathways.
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Summary : Site 1 Occupational File:SAMPLS.DAT

Total Dose ContributionsTDOSE(i,p,t)for IndividualRadionuclides(i) and Pathways (p}

As mrem/yr and Fraction of Total Dose At t - 1.000E+00years

Water IndependentPathways (Inhalationexcludesradon}

Ground Inhalation Radon Plant Heat "---Milk Soil

Nuclide mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract. _trem/yrfraCt.

Ra-226 2._99E+000.5970 2.990E-040.0001 8.266E-010.1645 0.000E+000.0000 0.000E+000.0000 O.OOOE+O0 0.0000 4.369E-030.000%

Ra-228 1.164E+000.2317 1.773E-030.0004 2.$32E-020.00_0 0.000E+000.0000 0.000R+000.0000 0.000E+00 0.0000 2.331E-030.000_

To_al 4.163E+000.8287 2.073R-030.0004 8._19E-010.1696 0.000E+000.0000 0.000E+000.0000 0.000E+00 0.0000 6.701E-030.0013

Tonal Dose Contributions TDOSE(i,p,n) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Tonal Dose At t = 1.000E+00 years

Wa_er Dependent Pathways

Wauer Fish Radon Plant Meat Milk All Pathways_

Radio- _u_u_&_ __ __u_ _u_u_u_ _u__ _(_/_&_ui _u_u__

Nuclide _-e_/Svr fz-act, m_em/yr frac_:. _/y_r fra=_=. _/yr frac_. _u_em/Irrfrm_. _m/3_r fr_c_. _-em/Irr fract.

Ra-226 0.0OOE.00 0.0000 O.O00E+00 0.0000 0.000E+00 0.0000 O.000E.00 0.0000 0.O00E+00 0.0000 0.000E.O0 0.0000 3.830E+00 0.7_24

Ra-228 0.0OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 O.00O0 0.000R+00 0.0000 0.000R.00 0.0000 0.OOOE+00 0.0000 I.I_3E+00 0.2376

To_al 0.000E+00 0.0000 0.000U+00 0.0000 0.000E+00 0.0000 0.000U+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 S.024R+00 1.'. _JJW

*Sum of all wa_er independent and dependent pathways.
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Summary : Site i Occupational Pile: SAMPLE.DAT

Total Dose Contributions TDOSE(i,p0t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Praction of Total Dose At t - 3.000R.o0 years

Water Independent Pathways (Inhalation excludes radon)

Ground ZnhalaUion Radon Plant Meat . Milk Soil

Nuclide mrem/yr frac_, mrem/yr frac_, mrem/yr fract, wurem/yr fract, mrem/yr fract, mrem/yr fract, mrea/yr frac_.

Ra-226 2.%50E.00 0.5718 3.374E-04 0.0001 8.110E-01 0.1572 0.000E+00 0.0000 0.000_+00 0.0000 0.000E+00 0.0000 5.5%4E-03 0.0011

Ra-228 1.339E+00 0.2696 3.233E-03 0.0006 4.736E-02 0.0092 0.000E+00 0.0000 0.000E.00 0.0000 0.000E.00 0.0000 2.234E-03 0.0004

&&&&&&& &&&_&&&&& 6_&&&& &&&&&&_&& &&&&&& &&&&&&&&& &&&&&& &&&&&&_& &&&&&& &&&&&&&&& 666&_& _&_T&&&&& &&T&&& &&&&&&T&& &T&&&&

To_al 4._90_.00 0.8314 3.STIE-03 0.0007 8._84E-01 0.1664 0.000E+00 0.0000 0.000E.00 0.0000 O.000E+00 0.0000 7.828E-03 0.001S

To_al Dose Contributions TDOSE(i,p,t) for Indivi_al Radionuclides (i) and Pathways (p)

As mrem/yr and Praction of Total Dose At _ = 3.000E+00 years

Wa_er Dependent Pathways

Water Pish Radon Plan_ Nee_ Nilk A_I Pathways •

Nuclide mrem/yr fr-acu. _em/yr fract, m--_-em/_rrfract, m_-em/y_ free=, mrem/Irr fract, m_--em/y_ free=, m_em/y_ f_a=n.

Ra-226 0.000E+00 0.0000 0.000E.O0 0.0000 0.O00E+O0 0.0000 O.O00E.00 0.00.00 0.O00E+00 0.0000 0.O00E+00 0.0000 3.767E+00 0.7302

Ra-228 O.O00E+00 0.0000 O.O00E+O0 0.0000 O.O00E.O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 1.3_2E+00 0.26_8

_&&&&_&&&_&&&&&& &&&&&&&&&&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&& &&&&&&T&&&&T&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&_&

_1_ O.O00E.O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 O.O00E+O0 0.0000 5.1S9E+00 1.0000

• Sum of all water independent and dependent pathways.
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Summary : Sine 1 Occupational Pile:SAMPLE.DAT

TotalDose ContributionsTDOSE(i,p,n}for IndividualRadionucliaee(i) and Pathways(p)

A_ utrem/yTand Fraction of TotalDose At t - I.OOOE+01years

Water IndependentPathways (Inhalationexcludesradon)

Ground Inhalation Radon Plant Meat Milk Soil

Nuclide mrem/yr fract, mrera/yr fracn. _rem/yr fract, mrem/yr fract, mrem/yr fracn, mrem/yr fract, gLrem/yr fract.

Ra-226 2.785E+00 0.6360 4.426E-04 0.0001 7.588E-01O.1733 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 9.058E-03 0.0021

Ra-228 7.873E-01 0.1798 2.342E-03 0.0005 3.460E-020.0079 0.000E+O00.0000 0.000R+000.0000 0.000E+000.0000 1.147E-03 0.0003

&&&T&_66&6_&&&& &&T&&& 6&_&6666 &T&&_& 66666_&_&_&_T& &&&&T&_T&&&&_66 &&&&_6_&6&6_&T& 6&&&&T&&&&&_&_6 _&&&6_66&6&&&&_

Total 3.572E.00 0.8158 2.785E-03 0.0006 7.934E-010.1012 0.000E+000.0000 0.00OR+000.O000 0.000E+000.0000 1.021E-02 0.0023

Total D_se Connribu_ions TDOSE (i,p,n) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Tonal Dose At t = 1.000E.01 years

Water Dependent Pathways

Water Fish Ra_m_ Plant Meat Milk All Pathways *

Nuclide m_am/y_ fract, mrem/y_ fracn. _/yr fl-act, mre_/yr fract, uu_em/yr fr_ct. _u_e_/y_ fra=t. _em/y_ fracn.

Ra-226 0.OOOE.00 0.0000 0.000E.O0 0.0000 0.000E.00 0.0000 0.000R+00 0.0000 0.000_.00 0.O000 0.000]_+00 0.0000 3.SS3B.00 0.8115

I%a-228 0,0OOE.00 0.0000 0.O00E+O0 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 0.000E.O0 0.O000 0.080E+00 0.0000 8.254E-01 0.1885

T_al O.0OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 4.379E+00 i_

•Sum of all water independent and dependenn pathways.
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Summary : Site I Occupational File: SAMPLB.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Reaionucliae8 (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 3.000B+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Neat " Milk Soil

Nuclide mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mre_/yr frac_, mrem/yr fracn, mrem/yr frac_.

Ra°226 2.362S.00 0.7689 5.832E-04 0.0002 6.268E-01 0.2041 0.0GOE+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 1.400E-02 0.0046

Ra-228 6.507E-02 0.0212 1.9_5E-04 0.0001 2._4_E-03 0.0010 0.000E+00 0.0.000 0.000E+00 0.0000 0.000E+00 0.0000 9.284E-0S 0.0000
..........................................................................................................
eeeeeee eeeeeeeee eeeeee eeseeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee

Total 2.427E.00 0.7901 7.827E-04 0.0003 6.297E-01 0.2050 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.410E-02 0.0046

Total Dose Contributions TDOSE(_,p,_) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose A_ t = 3.000E+01 years

Water Dependenn Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Nuclide m_em/_r fr-ac=, m_'m/srr free=. _em/yr free=, mrem/yl- fraon. _r_em/yr frecn. _m/y_ fra=_, mrem/y'_ fract.

Ra-226 0.000E.00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 0.000E+00 0.0000 0.000E.00 0.0000 3.003E+O0 0.9778

Ra-228 0.000E.00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000 6.832E-02 0.0222
................................... . ..............................................................ee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee _ eeeeee eeeeeeeee eeeeee eeeeeeeee eeesee

_I_. 0.000B.00 0.0000 0.000B+00 0.0000 0.O00E.00 0.0000 0.000_+00 0.0000 0.000_+00 0.0000 0.000R+00 0.0000 3.071E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Site i Occupational Pile: SAMPLE.DAT

Total Dose ContributionsTDOSE(i,p,t)for IndividualRadionuclidea(i) and Pathways (p)

As uLrem/yrand Fractionof Total Dose At t = 1.000E+02years
v

WarierIndependentPathways(Inhalationexcludesradon)

Ground Inhalation Radon Plant Meat Milk soil

Nuclide m_em/yT fract, mrem/yr fract, mrem/yr £ract. _em/_rr fract. _re_/yr fract. _rem/yr fract. _Lrem/yr fract.

Ra-226 1.324E+000.0006 4.603E-040.0003 3.174E-010.i_19 0.000E+00 0.0000 0.000B+000.0000 0.000E+000.0000 I.I_0E-020.0072

Ra-228 8.243E-060.0000 2.$43E-080.0000 3.760E-070.0000 0.000E+O0 0.0000 0.000E.000.0000 0.000R+000.0000 1.183S-080.0000

&&&_66& 6666&&_66_6&&&& &6&&&&6&&_&&&66 &&&_6&&_ _e&&& _&&&&6666&6&&_& &&6666&&&&6_&6_ _&&&6_&&&&&&6&6 &66&_&& 6&&&66

Total 1.324E+000.0006 4.603E-040.0003 3.174E-010.1919 0.00OR+00 0.0000 0.000E+O00.0000 0.000E+00O.0000 i.I_0S-020.0072

Total Dose ContributionsTDOSE(i,p,t)for IndividualRadionuclides(i) and Pathways (p)

A_ _Lrem/yrand Practionof Total Dose At t = 1.000E+02years

WaterDependent Pathway_

Water Pish Radon Plant Meat Milk All Pathways*

Nuclide _L_-e_/_rrfnc_. _/1_r fract. Ire_/Irr frac_. Lrem/_rr frac_. _Lrem/Irrfnct. _re_/srr fz-act. _/Irr fret.

Ra-226 0.000E+000.0000 O.000E+000.0000 0.000E+00O.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 1.6S4E+00 1.0000

Ra-228 0.000E+O00.0000 0.000E+000.0000 0.000E+000.0000 0.000E+O00.0000 0.000E+O00.0000 0.000E+000.0000 8.6S6E-060.0000

Total O.O00E+O0 0.0000 O.O00E+O00.OOOO O.O00m+O0 0.0000 O.O00B+O0 0.0000 O.O00S+O0 0.0000 O.O00E+O0 0.0000 1.6S4E+00 1. V

*Sum of all water independent and dependent pathways.
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3ummary : Site 1 Occupational File: SAMPLE.DAT

Total Dose ContributionsTDOSE(i,p,t)for IndividualRadionuclides(i) and Panhways (p}

_ mrem/yrand Prmctionof Total Doee At t : 3.000E+02years

Water IndependentPathways{Inhalationexcludes radon)

Ground Inhalation Radon Plant Meat _ Milk Soil

Nuclide mrem/yr fract, mrem/yr frac_, w_rem/yr fract, mrem/yr fract, mrem/yr fract. _rem/3rr fract, mrem/yr fra_t.

Ra-226 2.452E-010.8S42 9.308E-050.GO03 3.934E-02 0.1370 0.000E+000.0000 0.O00E+000,0000 0.000E+00 0.0000 2.426E-030.0084

Ra-228 5.770E-170.0_00 1.892E-190.0000 2.797E-18 0.0000 0.000E+000.0000 0.000E+000,0000 0.000E+00 0.0000 8.802E-200.0000

To_al 2.452S-010.8542 9.308B-0$0.0003 3.934E-02 0.1370 0.000E+O00.0000 0.000E+000.0000 O.O00E+00 0.0000 2.426E-030.0084

To_al Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}

As mre_/yr an_ Fraction of Total Dose At t = 3.000E+02 years

Wa_er Dependent Pathways

Water Pish Radon Plan_ Neat Milk A!I Pathwaym_

Nuclide mar_/_rr fx_scn. _u_m/y_c fz-a=t. _/srr fz_Ict, l_rem/y-_ f_c_, aurem/_rr f=rac=, w__mm/y_r fx-4tc_. _em/3rr fl-act.

Ra-226 O.000E+O0 0.0000 0.000E+O0 0.0000 0.000E+O0 0.0000 0.000E+O0 0.0000 O.000E+O0 0.0000 O.000E+O0 0.0000 2.871E-01 1.0000

Ra-228 O.000E+00 0.0000 0.000E+O0 0.0000 0.O00E+00 0.0000 O,O00E+O0 0.0000 O.O00B+O0 0.0000 O.O00E+O0 0.0000 6,077E-17 0.0000

%............................................................................. . _6_6& &&&_ eeeeeeeee 6&6_ee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee .........

,V O.000E+0O 0.0000 O.000E+O0 0.0000 0.00OE+O0 0.0000 0,O0OE+O0 0.0000 0.O00E+O0 0.0000 0.000E+00 0.0000 2.871E-01 1.0000

*Sumof allwaterindependen_and _ependentpathways.
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Summary: Sine I Occupational Pile: SANPLE.DAT

Total Dose ContributionsTDOSE(i,p,n) for Indi_dual Radlonuclidee(i) and Pathways (p)

As mrem/_rrand Praction of Tonal Dose At t s 1.000E+03yeare

Water IndependentPathways (Inhalationexcludesradon)

Ground Inhalation Radon Plann Meat -- Milk Soil

Nuclide mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract, mrem/yr fract.

Ra-226 0.000E+00 0.0000 0.000E+000.0000 0.O00E+000.o000 O.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.o000

Ra-228 0.000E+00 0.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.O000

Total G.000E+0G 0.0000 0.000E+000.0000 0.000E+OG0.0000 0.000E+000.0000 0.000E+000.0000 O.O00E+000.0000 0.000E+O00.O000

To_alDose ContributionsTDOSE(i,p,t)for IndividualRadionuclides(i} and Pathways (p)

As mrem/yrand Fraction of Total Dose At t = 1.000E+03years

Waner Dependent Pathways

Waner Pish Radon Plant Neat Milk All Pathway*

Nuclide _re_/Irr fracn, mrem/yT fracn, m-_'m/Irrfracn_ uu_em/yr fracn, mrem/yr frac_. _em/y-_ fract, m-_em/y_ fr_ct.

Ra-226 0.000E+O0 0.0000 0.000E+000.0000 6.380R-021.0000 0.000R+O00.0000 0.000E+000.0000 0.O00E+000.0000 6.388E-02I.O000

Ra-228 0.000E+00 0.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000E+000.0000 0.000_+000.0000 0.000E+000.O000
...................................... ........ ...... . .......................... ...........................
eeeeaee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee eeeeee eeeeeeeee _

Total O.O00E+O0 0.0000 O.O00E+O0 0.0000 6.388R-02 1.0000 O.O00E+O0 0.0000 O.OOOE+O0 0.0000 O.O00E+O0 0.0000 6.388E-02 I.

:Sum of all wa_er independentand dependentpathways.
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Summary : Sits 1 Occupational File: SANPLE.DAT

Dose/Source Ratios Summed OverAll Pathways

Parent and Progeny Principal Radionuclide Contributions Indicaned

Parent Product Branch DSR (j,t) (mrem/yr}/(pCi/g)

(i) (j) Fraction t= 0.000E.O0 1.000E+O0 3.000E+O0 1.000E+01 3.000B+01 1.000E+02 3.0OOB+02 1.000S+O3

Ra-226 Ra-226 1.000E.00 4.2_2E+00 4.2S5E.00 4.183E+00 3.941E+00 3.323E+00 1.826E+00 3.165E-01 7.098E-02

Ra-226 Pb-210 1.000E+00 0.000E+00 8.180E-04 2.347E-03 6.710E-03 1.321E-02 1.222E-02 2.511E-03 0.000B+00

Ra-226 _DSR(j) 4.292E+00 4.2S6E+00 4.186E+00 3.948E+00 3.337E+00 1.838E.00 3.190E-81 7.098E-02

Ra-228 Ra-228 1.000E+00 1.777E+00 1.564E+00 1.210E+00 4.935E-01 3.804E-02 4.832E-06 3.465E-17 0.000E+00

Ra-220 Th-228 1.800E+00 0.000E+00 8.720E-01 1.631E+00 1.191E+00 1.014E-01 1.283E-05 8.937E-17 0.000E+00

Ra-220 _DSR(j) 1.777E+00 2.436E+00 2.841E+00 1.684E.00 1.3_4E-01 1.767E-05 1.240R-16 0.800E+00

Branch Fraction is the cumulative factor for the j'th principal radionuclide daughter: CUMBRP(j} = BRP(1)_BRP(2) * ... BRP(j}.

The DSR includes connribu_ions from associated (half-life _ 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 30 mrem/yr

Nuclide

(i) _= 0.O00E+O0 1.000E+O0 3.000E+O0 1.O00E.O1 3.000E+01 1.000E+02 3.000E.02 1.O00B+03

Ra-226 6.991E+80 7.049E+00 7.167E+00 7.$99B+00 8.991B+00 1.632B+01 9.404B+01 4.227E+02

Ra-228 1.688E+01 1.232E+01 1.0S6E+01 1.781B+81 2.152B+02 1.698B+86 "2.721E+14 t2.721B+14

_cific activity limit

Su_med Dose/Souzce Ratios DSR(i,t) in (mremllrz)l(pCilg)

and Single Radionuclide Soil Guidelines G(i,_) in pCi/g

at tmin = time of minimum single radionucliae soil guideline

and an tmax = time of maximum to_al dose - 2.642 _ 0.003 years

Nuclide Initial _min DSR(i,tmin) G(i, _min) DSR(i,_max} G(i,_max}

(i} pci/g (years} (pCi/9) (pCi/g)

Ra-226 9.000E-01 0.000B.00 4.2_2E+00 6._91B+00 4.198E.00 7.146_+00

Ra-228 4.900E-01 3.079 _ 0.803 2.842B+88 1.0$6B.01 2.828E.00 1.061B+81
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Summary : Site 1 Occupational Pile: SAMPLE.DAT

Individual Nuclide Dose Suamed OverAll Pathways

Parent Nuclide and Branch Praction Indicated

Nuclide Parent BRP(i) DOSElj,t), _arem/yr

(j) (i) t= 0.000E+00 1.000E.00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Ra-226 Ra-226 1.000E+00 3.862B+00 3.830B+00 3.765B+00 3.547E+00 2.991E.00 1.643E+00 2.048E-01 6.388E-02

Pb-210 Ra-226 1.000E+00 0.000E.00 7.362E-04 2.113E-03 6.039E-03 I.I09E-02 Z.100E-02 2.260B-03 0.000E+00

Ra-228 Ra-228 1.000E+00 8.709E-01 7.662E-01 5.930E-01 2.418E-01 1.864E-02 2.368E-06 1.698E-17 0.000E+00

Th-228 Ra-228 1.000E+00 0.000E+00 4.273E-01 7.993E-01 S.836E-01 4._68E-02 6.289E-06 4.379E-17 0.000E+00

&&&_&& &&&&&&& &&_&&T&&& 6&_&&6_T& 6666&_&6 &_&&_&&&& &&&&&&&&& &&&&_&&&_ &&&&&&&66 &_&_&&&&& &&&&&&&&&

BRF(i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Praction Indicated

NuclideParent BRP(i) S(j,t}, p_i/g

(j) (_) t= 0.000E+00 Z.000E.00 3.000E.00 Z.O00E.0Z ].000E.01 1.00OE.02 3.000E.02 Z.O00E.03

Ra-226 Ra-226 1.000E.00 %.000E-01 8.926E-01 8.781E-01 8.290E-01 7.034B-01 3.9S8E-01 _.6S3E-02 2.433E-04

Pb-2i0 Ra-226 1.000E+00 0.000E+00 2.736E-02 7.8S0_-02 2.244E-01 4.419E-01 4.088E-01 8.398E-02 2.670E-04

Ra-228 Ra-228 1.000B+00 4.900B-01 4.311B-01 3.336_-01 1.361E-01 1.049E-02 1.337E-06 9.944E-18 0.000E+00

Th-228 Ra-228 1.000E+00 0.000E+00 1.392B-01 2.60SE-01 1.903B-01 1.622E-02 2.060B-06 1.538E-17 0.000E.00

BRF(i) is the branch fraction of the paren_ nucl_de.
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ATTACHMENT 4

DERIVATION OF TIME-WEIGHTED
OUTDOOR SOIL INGESTION RATES

Under the recreationalexposure scenario, it was assumed that receptors may be exposed to site

contaminantsthrough incidental ingestionof surface soil. For the purposes of the Operable Unit (OU) 3

human healthrisk assessment (HHRA) recreational exposure was assumed to occur at a community park

located at Site 1. Under this scenario, receptors were assumed to range in age from young children to

adults.

As stated in agency guidance, children have higher soil ingestion rates per kilogram (kg) body weight

than adults (DTSC 1992; EPA 1989 and 1997a). Further, soil ingestion for receptors of all ages occurs at

a higher rate during outdoor versus indoor activities (EPA 1997a). Therefore, a time-weighted outdoor

soil ingestion rate was developed in order (1) to reflect age group-specific outdoor incidental soil

ingestion rates and (2) to be consistent with other time-weighted exposure parameter values used in the

recreational exposure soil ingestion algorithm.

_, Time-weightedhourly outdoor soil ingestion rates (IR_h) were developed under both reasonable

maximum exposure (RME) and averageexposure conditions following a six-step process:

• First, age group-specific daily soil ingestion rates (IKd) were identified; the age groups
evaluated were children up to age 5 years, children age 6 to I 1 years; and older children
and adults age 12 to 30 years.

• Second, the proportion of IR_ contributed by outdoor activities (Po_) was identified for
each age group

• Third, the outdoor proportion of the daily soil ingestion rate (IR_) was identified for each
age group by multiplying IRdby Pot

• Fourth, the hours spent each day in outdoor recreation (to_) was identified for each age
group

• Fifth, age group-specific hourly outdoor soil ingestion rates (IRoh) were calculated by
dividing IR_ (mg/day) by to_ (hour [hr]/day)

• Finally, a time-weighted hourly outdoor soil ingestion rate (IRtwh) was calculated from the
age group-specific IRohvalues
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Thederivationof the IP_hvalueis describedbelow first underRMEconditionsandthenunderaverage

conditions.

IR_h- R_MEConditions --

The derivation of age group-specificIR_ values is described first, followedby the derivation of the IR_

value.

IRoh- 0- to 5-year age group

The RME default value of 200 milligrams per day (mg/day) was used as the daily soil ingestion rate

(DTSC 1992; EPA 1991 and 1997a).

The Poutvalue was estimated from Table 4-15 in EPA's "'ExposureFactors Handbook"(EPA 1997a).

Table 4-15 presents the contributionof outdoor and indoor exposures to averagedaily soil ingestion rates

- for several age groups. For the 0 to 5 year age group, outdoor exposures were estimated to contribute 50

mg/day towards an average daily soil ingestion rate of 110 mg/day. Therefore, P._twas estimated as:

(50 mg/day)/(110 mg/day) = 0.45

It was assumed that the Po_tcalculated for average conditions was applicable to RME conditions. As a

result, the IR_ value or the 0 to 5 year age group was estimated as:

200 mg/day x 0.45 = 90 mg/day

The _ value for the 0 to 5 year age group was estimated from information presented in Table 15-86 in

EPA's "'Exposure Factors Handbook" (EPA 1997b). Specifically, this table presentsthe amount of time

(hr/day) spent in outdoor recreation by different age groups. The to_ value for the 0 to 5 year age group

was calculated as the average of the 50t"and 902 percentile values for children 1to 4 years old or 250

minutes per day (4.2 hr/day).

Consistent with the approach used for other parameters, the 902 percentile t_ value could have been used

to represent RME conditions and the 502 percentile to_ value could have been used to represent average

conditions. However, the 90_ percentile to_¢value is larger than 502 percentile value and as shown below

; the t.... value is used in the denominator to calculate IRohvalues. Therefore, a smaller (average) value in
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the denominatorwould result in a larger IRohvalue than would be calculated if a larger (RME)valuewere

used. In order to address this situation, the 50_ and 90_ percentile to,=values were averaged togetherto

develop a to,=value that could be used to adequately represent both average and RME conditions.

The IRohvalue for the 0 to 5 year age group was calculated as follows:

(90mg/day)/(4.2 hr/day) = 21.4 mg/hr

IP%_- 6- to I l-year age group

The daily soil ingestion rate under RME conditions for this age group was identified as 100 mg/day; this

is a standard default assumption for this age group (DTSC 1992; EPA 1991 and 1997a).

The P®,value was estimated from Table 4-15 in EPA's "ExposureFactorsHandbook" (EPA 1997a).

Based on results presented for six -year-olds. outdoor exposures were estimated to contribute 20 rag/day

towards an average daily soil ingestion rate of 22 mg/day. Therefore, P,,,was estimated as:

(20 mg/day)/(22 mg/day) = 0.91

It was assumed that the P.., calculated for average conditions was applicable to RME conditions. As a

result, the IR_ value for the 6 to l I year age group was estimated as:

100 mg/day x 0.91 = 91 mg/day

The t,_ value for the 6 to 11year age group was estimated from information presented in Table 15-86 in

EPA's "Exposure Factors Handbook" (EPA 1997b). The t,,= value for the 6 to 11 year age groupwas

calculated as the average of the 50thand 90_ percentile values for children5 to 11 years old or 263

minutes per day (4.4 b.r/day).

The IRohvalue for the 6 to 11 year age group was calculatedas follows:

(91 mg/day)/(4.4 hr/day) = 20.7 mg/hr
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IRoh- 12- to 30-yearage group

The daily soil ingestionrateunderRMEconditionsforthis age group was identifiedas 100 mg/day; this

is a standarddefaultassumptionfor this age group(DTSC 1992; EPA 1991 and 1997a),

The P._tvalue was estimated from Table 4-15 in EPA's "Exposure Factors Handbook" (EPA 1997a).

Based on results presented for adult gardeners, outdoor exposures were estimated to contribute 20 mg/day

towards an average daily soil ingestion rate of 20.4 mg/day. Therefore, Pou,was estimated as:

(20 mg/day)/(20.4 mg/day) = 0.98

It was assumed that the Poutcalculatedforaverage conditionswas applicable to RME conditions. As a

result,the IR_ value for the 12to 30 year age group was estimated as:

100 mg/day x 0.98 = 98 mg/day

The.t,,_ value for the 12 to 30 year age group was estimated from information presented in Table 15-86 in

EPA's "Exposure Factors Handbook" (EPA 1997b). The t,_ value for the 12to 30 year age group was

calculated as the average of the 50_ and 90thpercentilevalues for receptors 12to 17and 18 to 64 years

old or 308 minutes per day (5.1 hr/day).

The IP-_value for the 12 to 30 year age groupwas calculatedas follows:

(98 mg/day)/(5.1hr/day) = 19.2mg/hr

Based on these age group-specific hourly outdoorsoil ingestion rates, the time-weighted hourlyoutdoor

soil ingestion rate underILMEconditions (IR_) was calculatedas follows:

([21.4 mg/hr x 5 yr]/30 yr) + ([20.7 mg/hr x 6 yr]/30 yr) + (:[19.2mg/hr x 19yr]/30 yr) = 19.9 mg/hr

IR_.h - Average Conditions

The IR_hvalueunderaverageconditionswasderivedfollowingthe sameproceduresusedtoderivethe

IR_hvalue underRMEconditions.Thederivationof agegroup-specificIRohvaluesis describedfirst,

followedby thederivationoftheIR_hvalue.
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_w' IP_ - 0- to 5-yearagegroup

The daily soil ingestionrate underaverage conditionsfor this age group was identified as 100 rag/day

(EPA 1997a). The Po_value derived under RME conditions (0.45) was used for the average calculation

as discussed above. As a result, the IR_ value or the 0 to 5 year age group was estimated as:

100 rag/day x 0.45 = 45 mg/day

The to_ value derived under RME conditions (4.2 he/day) was used for the average calculation.

Therefore, the II_ value for the 0 to 5 year age group was calculated as follows:

(45 rag/day)/(4.2 hr/day) = 10.7 mg/hr

IRoh- 6- to 11-year age group

The daily soil ingestion rate under RME conditions for this age group was identified as 50 rag/day; this

value is consistent with the assumption that the exposures of these children are more like those of adults

than young children (DTSC 1992; EPA 1991 and 1997a).

The Po_tvalue derived under ILMEconditions (0.9 l) was also used for the average calculation. As a

result, the II_ value for the 6 to I 1 year age group was estimated as:

50 rag/day x 0.91 = 45.5 rag/day

The to_ value derived under RME conditions (4.4 hr/day) was also used for the average calculation.

Therefore, the IR_ value for the 6 to 11 year age group was calculated as follows:

(45.5 rag/day)/(4.4 b_r/day) = 10.3 mg/hr

IRoh- 12- to 30-year age group

The daily soil ingestion rate under RME conditions for this age group was identified as 50 rag/day; this

value is consistent with the assumption that the exposures of these receptors are more like those of adults

than young children (EPA 1997a).

The P,utvaluederivedunder RME conditions (0.98) was also used for the average calculation. As a

result, the IR_ value for the 12to 30 year age group was estimated as:
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50 mg/day x 0.98 = 49 mg/day

The to_ value derived under RME conditions(5.1 hr/day) was also used for the average calculation.

Therefore, the IRohvalue for the 12to 30 year age group was calculated as follows:

(49 mg/day)/(5.1 hr/day) = 9.6 mg/hr

Based on theseage group-specific hourlyoutdoorsoil ingestion rates, the time-weightedhourly outdoor

soil ingestionrateunder average conditions(IR_h)was calculatedas follows:

([10.7mg/hr x 5 yr]/30 yr) + ([10.3 mg/hr x 6 yr]/30 yr) + ([9.6 mg/hr x 19yr]/30 yr) = 9.9 mg/hr

It shouldbe noted that exposure duration of 30 years used to calculate IP,_ underaverage conditions

rather than the 9 year exposure duration used in the exposure calculations. This was done to be consistent

with the procedure used to develop other time-weighted exposure parameter values used under average

exposure conditions and to better reflect the relative contributions of age group-specific ingestion rates.
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ATTACHMENT 5

ESTIMATION OF EMISSIONS AND BREATHING ZONE CONCENTRATIONS
OF VOLATILE ORGANIC COMPOUNDS (VOC) DURING SPRAY IRRIGATION

Consistent with the Community Reuse Plan adopted by the Alameda Reuse and Redevelopment Authority

(ARRA), all or a portion of Site 1 may be developed as a golf course (ARRA 1996). Based on an

informal survey of bay areagolf course superintendents and groundskeepers, such a golf course may be

irrigated using groundwater (Tetra Tech 1999). Therefore, inhalation exposures to volatile organic

compounds (VOC) during sprayirrigation of a hypothetical golf course constructed at Site 1 in Operable

Unit (OU) 3 of Alameda Pointwere evaluated. Emissions and breathing zone concentrations of VOCs

were estimated using a model which assumes that all the VOCs present in groundwater pumped through a

sprinkler are released into the air during spraying, and incorporates many of the factors that influence the

release of VOCs during spraying.

As discussed elsewhere in the OU 3 human health risk assessment (HHRA) (Appendix C), it was

assumed that a groundwater pumping well would not be installed within Site 1, because Site 1 is a landfill

and is expected to be capped. Therefore, two potential groundwater pumping well locations were

_' evaluated. The first location is adjacent to the eastern edge of Site 1 near monitoring well M031-A. A

second location is east of the runway near well cluster HP 1-2. The results of groundwater modeling at

these two locations is presented in Attachment 6 to Appendix C. The groundwater modeling focused on

four VOCs including benzene; 1,2-dichloroethene (total); trichloroethene; and vinyl chloride. These

VOCs were selected for three main reasons: (1) they were found at the highest concentrations within the

First Water-Bearing Zone (FWBZ) beneath Site 1; (2) VOCs are generally the most mobile class of

chemicals detected in groundwater from the FWBZ and, therefore, would be expected to migrate most

quickly and be found at the highest concentrations at wells located outside the groundwater plume; and

(3) all of the selected VOCs (except 1,2-dichloroethene [total]) are considered to be potential carcinogens

(EPA 1998a)

Estimated VOC concentrations in groundwater at the theoretical pumping well located near monitoring

well M031-A were combined with the irrigation modeling described below to estimate VOC emissions

and breathing zone concentrations to which receptors may be exposed.
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Inhalation exposures to VOCs depend on three factors: (1) the rate of chemical release into the air;

(2) the buildup and decay of VOCs in the ambient air to which receptors may be exposed; and (3) the rate

of inhalation while spray irrigation is occurring and after spray irrigation has stopped.

The VOC generation rate at the golf course can be estimated from Equation 5-1:

S = Cwc(FR) / EB (5-1)

where:

S = VOC generation rate (/.zg/m 3- rain)

C,_€ = Groundwater concentration (/_g/L)

FR = Irrigation water flow rate (L/rain)

EB = Exposure box air volume (m3)

A one-box outdoor air pollution model was used to estimate VOC air concentrations in the breathing zone

at a'hypothetical golf course constructed at Site 1 in OU 3 at Alameda Point. This model assumes that the

air at the golf course to which receptors including groundskeepers, other employees, and golfers may be

exposed can be estimated as a box. For the purposes of estimation the box was assumed to have an area

equal to the coverage area of a representative sprinkler operating at a discharge rate of 11 gallons per

minute (gpm), which represents the pumping rate used during the pump test conducted at monitoring well

M031-A (PRC 1996) and in the groundwater modeling (see Attachment 6). The diameter of the area

covered by such a sprinkler was estimated as 30.5 meters (IGIN 1999); therefore, the area covered was

estimated as 232.6 square meters. Also, the box was assumed to be 2 meters high. Therefore, the volume

of the box was estimated as 465.2 cubic meters (m3). It was also assumed that the air moves through the

coverage area at a rate equal to the average annual wind speed. This model can be expressed as a

differential equation:

d Ca/dt = -RCa + S (5-2)

where:

Ca = VOC air concentration (/.zg/m 3)

R = Air exchange rate (rain1)

V
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The value of R was estimated as shown in Equations 5-3 and 5-4:

r = (DI/W) x CF (5-3)

where:

r = The length of time air entering the exposure box remains in the box (minutes
[mini); 0.23

DI = Diameter of the sprinkler coverage area; represents average sprinkler coverage
for sprinklers with a discharge rate of approximately 11 gallons per minute
(11 gpm) (IGIN 1999); 30.5 meters

W = Average annual wind speed; 2.25 meters per second (ASTM 1997)

CF = Minute per second; 0.0167

The value of R can be estimated as:

R = r"_

R = 4.3 min _ (5-4)

It should be noted that this model assumes instantaneous mixing of the air and no chemical decay of

VOCs once they are released.

When Equation 5-2 is integrated, the time-dependent concentration is estimated as:

Ca(t) = (S/R) (1- exp [-Rt]) (5-5)

where:

Ca(t) = Air concentration at time t (#/m 3)

t = Irrigation duration time (min)

General input parameters for the irrigation model are presented in Table 5-1. Chemical-specific

parameters and model outputs are presented in Table 5-2.
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TABLE 5-1

INPUT PARAMETERSFOR THE IRRIGATION MODEL

Parameter Value Reference

Irrigationwater flow rate (FR) (L/min) 42 PRC 1996a

Airexchange rate (R) (min-_) 4.3 Calculatedb

Exposurebox volume (SV) (m3) 1,461 ProfessionaljudgmenP

Irrigationduration(t) (rain) 60 Professionaljudgmentd

Notes:

L/min = Liter perminute
m3 = Cubic meter
min = Minute
min_ = Per minute

a This was the pumping rate used to perform the pump test at monitoring well M031-A (PRC
1996). This was also thepumpingrate used to performthegroundwatermodeling (see
Attachment 6).

b Calculated using Equations5-3 and5-4.

The areaof the exposurebox wasassumed to be equalto the areacoveredby a representative
sprinkleroperatingat a dischargerateof 11 gallons perminute(see footnote "a"); the diameterof
this area was estimatedas 30.5 meters(IGIN 1999). Theareawas calculatedas Pi x (D/2)2.
Also, the box was assumedto be2 meters high; this heightapproximatesthe heightof an average
adult.

d Irrigationof bay area golf coursesgenerally occursat night whenno receptorsarepresent(Tetra
Tech 1999). However, forpurposesof this evaluation,it was assumedthat a groundskeeperwas
exposed for 1 hour (60 minutes)perday.
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TABLE 5-2

ALAMEDA POINT OU3 HHRA
ESTIMATION OF VOLATILE EMISSIONS AND

BREATHINGZONE CONCENTRATIONS DURING SPRAY IRRIGATION

Irrigation Concentration of VOC
Groundwater VOC Generation in the Breathing Zone

Concentration' Rate (S)b During Garden Irrigation€

COPC (_zg/L) (#g/m 3- min) (_zg/m3)

Benzene 2.4 0.069 0.016

1,2-Diehloroethene (total) 23.2 0.667 0.156

Trichloroethene 1.2 0.034 0.008

Vinyl Chloride 8.9 0.256 0.060

Notes:

COPC = Chemical of potential concern
/xg/L = Microgram per liter
_zg/m3 = Microgramper cubic meter
/zg/m3- rain = Microgram per cubic per minute

' Calculated asthe averageconcentrationover a 25-year employmentperiod from the
chemical-specificconcentrationversus timeplots createdusinggroundwatermodeling (see
Attachment6) fora theoreticalpumpingwell located nearmonitoringwell M031-A.
Specifically, a concentrationwas estimated at the midpointof each 1,000 day period through
9,000 days (approximately25 years). If the chemical-specificconcentrationfor a periodwas
reportedas "less thanzero" on the concentrationversus timeplot, a value equal to one-half of the
chemical-specific detection limit as reported in Appendix I was used. The concentrations for
each of the nine 1,000-dayperiods were averaged to arrive at the estimated average groundwater
concentration.

b Calculated usingEquation5-1.

' Estimated using Equation 5-5.
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ALAMEDA POINT GROUNDWATER MODELING

As part of the Alameda Point OU-3 Human Health Risk Assessment (HHRA) evaluation, groundwater

modeling was performed to assess contaminant migration in the first water-bearing zone towards a

hypothetical irrigation well installed at two different locations east of Site 1. Groundwater contaminant

concentrations at each irrigation well, modeled over a 30-year period, were compared to maximum

contaminant levels (MCL) to evaluate risk for a potential drinking water pathway. Groundwater

contaminant concentrations were subsequently used in a HI-IRAto evaluate the irrigation pathway for an

occupational receptor.

The computer program MODFLOW was used to perform the groundwater modeling. MODFLOW was

developed by the U.S. Geological Survey and consists of a finite-difference model and associated

modular components. Additional models developed to work in conjunction with MODFLOW include

MODPATH and MT3D. MOIDPATH and MT3D simulate the movement of groundwater particles and

contaminants in groundwater, respectively. The output from these programs can be used to illustrate

features such as direction and rate of groundwater flow, extent of contaminant migration in groundwater,

_' and contaminant concentrations at various points in time.

The initial step in the modeling process involved calibrationof input parameters in the groundwater flow

model. Where available, site-specific data such as aquifer transmissivity and aquifer thickness was used

as input for aquifer parameters. Input parameters used in the groundwater model are presented in

Table 6-1. A low-hydraulic conductivity wall was used in the model to simulate the barges along the

shoreline on the western Site 1 boundary. Groundwater elevation data indicates that the barges restrict

groundwater movement toward the bay in this area. Groundwater levels in the model were calibrated to

recently collected groundwater levels. After running the groundwater flow portion of MODFLOW,

water levels from the calibrated (steady state) groundwater model were compared to actual measured

groundwater levels. If the modeled water levels were not similar in elevation to the measured water

levels, the input parameters in the model were adjusted,'within reasonable tolerances, and the model was

rerun until the modeled water levels were similar to the measured water levels.

As a measure of the model calibration, MODFLOW calculates a mean error (ME), mean absolute error

(MAE), and root mean squared error (RMSE) between the modeled and measured groundwater levels.

ME is the summation of the differences between modeled and measured water levels for each
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observation well, divided by the total number of observation wells. MAE is the same as the ME except

the absolute difference between the modeled and measured water levels are summated. RMSE is the

square root of the sum of the square of the differences between the modeled and measured heads, divided

by the number of observation wells. Ideally, if the modeled and measured heads were equal, the ME,

MAE, and RMSE values would be 0, therefore, the closer these values are to 0, the better the calibration

of the model. The ME, MAE, and RMSE values for the calibrated Site 1 model were -0.70198,

0.745465, and 0.893174, respectively. Differences in the modelledand measured heads can be attributed

to tidal fluctuations which affect groundwater levels in some wells at Site 1. In wells that are tidally

influenced, groundwater levels in monitoring wells fluctuate from 0.11 to 3.84 feet. To calibrate the

model, a value between the high and low tide groundwater levels for each well was selected as the

calibration target. Error in the estimation of these groundwater levels likely contribute to the error

calculated by the model. However, based onthe error calculations, the model is sufficiently calibrated to

perform additional modeling such as contaminant transport.

After calibratingthe steady state model, contaminants including vinyl chloride; 1,2-dichloroethene

(DCE); trichloroethene (TCE); benzene, were modeled using MT3D along with MODFLOW to

determine future concentrations in each irrigation well proposed under the HI-IR scenario. The

groundwater model was run separately for irrigation wells placed at two different locations. Irrigation

Well 1 was placed at well cluster M031, directly east of the landfill, and Irrigation Well 2 was placed at

Hydropunch cluster HP 1-2, directly east of the runway.

For eachscenario, the irrigation well was pumpedat 11gallons per minute (gpm) for 30 years.

Contaminant concentrations at the well were observed over the 30-year time frame. A pumping rate of

11 gpm was selected as the approximate maximum yield of the aquifer based on pump test data for Site 1

(TtEMI 1996). Input values required in MT3D include adsorption, biodegradation, aquifer bulk density,

aquifer organic carbon content, and dispersion values. These values were obtained from the OU-3 RI and

various literature sources and are presented in Table 6-1. Initial contaminant concentrations were based

on contaminant plume maps presented in Figures 6-29 and 6-30 of the OU-3 RI and the Technical

Memorandum for Aquifer Test Data Analysis (Tetra Tech 1996). For contaminant modeling, it was

assumed that the contaminant plumes, as depicted in Figures 6-29 and 6-30 of the OU-3 RI, were at

steady state conditions and would act as continuing sources of contaminants in groundwater. The steady

state assumption was based on the fact that the buried material in the landfill has been present for a

sufficient period of time to reach steady-statecontaminant loading.
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MODEL RESULTS

Based on model results, concentrations of vinyl chloride, 1,2-DCE, benzene, and TCE never exceeded

MCLs at Irrigation Well 2 during the 30-year time frame. Vinyl chloride, 1,2-DCE, and benzene

concentrations did however exceed MCLs from Irrigation Well 1 during the 30 year time frame. Vinyl

chloride was detected above its MCL in Irrigation Well 1from the initiation of pumping to

approximately 7.6 years in the future; 1,2-DCE was detected above its MCL in Irrigation Well I from the

initiation of pumping to approximately 6.5 years in the future; and benzene was detected above its MCL

in Irrigation Well 1 from the initiation of pumping to approximately 14.4 years in the future. Results of

the contaminant concentrations in Irrigation Well 1 are presented in Figures C6-1 through C6-4.

Contaminants including vinyl chloride, 1,2-DCE, and benzene would be extracted from Irrigation Well 1

in excess of MCLs for a period of up to 14.4 years. These results are expected because the edge of the

contaminant plumes, shown in Figures 6-29 and 6-30 of the OU-3 RI, are about 225 feet downgradient

from Irrigation Well 1 located near M031-A. The 11 gpm pumping rate of the irrigation well draws a

_, portion of the contaminant plumes into the well; however, uncontaminated groundwater is also drawn

into the well at the same time. The uncontaminated groundwater dilutes the contaminated groundwater

and the dilution continues until a steady state of contaminated and uncontaminated water being drawn

into the well is reached for each contaminant. The results of the modeling for Irrigation Well 1 for all

the contaminants are presented in Figures C6-1 through C6-4.
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TABLE 6-1

_' MODFLOW AND MT3D INPUT PARAMETERS

Parameter Value

Hydraulic Conductivity 3.53 X 10.4crrds -

Porosity 0.3

Recharge Rate 12 in/yr

Bulk Density 48.136 kg/f_

Fraction Organic Carbon 0.02

Adsorption (I_ _

Vinyl Chloride 0.13 _/kg

1,2-DCE 0.031 i_/kg

TCE 0.09 fl3/kg

Benzene 0.043 fP/kg

Biodegradation b

Vinyl Chloride 365 days

1,2-DCE 365 days

TCE 730 days

Benzene 365 days

Notes:

cm/s Centimeters per second

DCE Dichloroethene

ft3/kg Cubic feet per kilogram

in/yr Inches per year

kg/ft 3 Kilograms per cubic foot

TCE Trichloroethene

Value obtained from EPA (1996)

b Value obtained from Howard and others (1991)
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APPENDIX D

INVESTIGATION TECHNIQUES

The following paragraphsdescribethemethods used for collection of datafor the remedial

investigation (RI)performedatAlamedaPoint. The topics discussed includea hriefrationale for

use of the method, a methoddescription,anddocumentationandrecordkeepingprocedures.

MONITORING WELL INSTALLATION

Groundwatermonitoringwells were constructedatall of the InstallationRestorationsites atNAS

Alamedato help determine the natureandextentof groundwatercontamination. Typically, the

wells were designedto interceptthe firstwaterbearingzone while not extendingintothe second

zone. To accomplishthis, the wells were constructedwith the screenedinterval extending

downwardfrom approximately1 foot abovethe watertable. When aquitardswere encountered,

shorterscreens were used (extendingfrom 1 foot above the watertable to thedepthof the

•aquitard).Forpurposedof this fieldprogram,theonsite field geologist consideredclay layers

greaterthan 1-foot-thickto be aquitards.Most of the soil borings were drilledto the appropriate

depths during the RIat NAS Alamedausing hollow stem auger. However, airrotary casing

hammerandmudrotarydrillrigswere also used.

Wellswereconstructedwith 2 or4-inchdiameterSchedule40 PVCcasingandscreen.The

screenslot sizewas0.010-inch. A threadedshoewasplaced on thebottomof wellswherethe

screenwas a full 10feet longanda slipcapwithat least threestainlesssteelretainingscrewswas

placedon wellswithscreenshorterthan 10feet. Alljoints wereflushthreadedandwatertight.

Thedrillersusedno solventorglueon thecasingjoints. As discussedabove,the drillersinstalled

screensthatwereshorterthan 10feet longin somewells in ordertonot penetrateaquitards.In

thesewells, boreholeswerebackfilledwithbentonitechips to the appropriatedepthpriorto

installingthecasing. Whenflowingsandswereencountered,waterfroman approvedon-base

sourcewas addedto theboreholepriorto installingthe casing. Thewaterprovidedhydraulic

headto keepthesandfromflowingintotheaugersduringwellconstruction.

A filterpack of Monterey sandwas pouredaroundthe slotted intervalof thecasing. The filter

pack size rangedfrom#1/20 to #2/12 in diameter,dependingon site conditions. As the filter

pack level rose in the annularspace, the augerswere incrementallyremoved. The sandlevel in
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the auger was monitored with a weighted tag line to ensure that a small amount of sand remained

in the augers at all times to prevent borehole sloughing. The filter pack typically extended from

the bottom of the well to one foot above the screened interval.

After filterpack installation, a sanitary seal of bentonitepellets was installedusing the same

technique. Typical sanitary seal thickness was 1 to 2 feet depending on well depth. Because

there was some concern about the hydrating properties of the brackish groundwater encountered

at NAS Alameda, a small cup of pellets was hydrated with the same water used in the well

simultaneously with the seal. The seal was considered complete when the pellets in the cup were

hydrated. After thesealwas hydrated, the well was grouted to the surface with a mixture of 95%

Portland cement and approximately 5% bentonite slurry. The grout was installed in the annular

space between the well casing and the augers in the same manner as the filter pack and bentonite

seal.

After the grout had cured, the wells were finished with a surface completion consisting of a

locking steel stove pipe or a flush-mounted Christie Box. The concrete was sloped slightly away

from the Christie Box so water would not pond on the box lid. A State of California licensed

surveyor then surveyed the well casing relative to the State Plane Coordinate system (zone 3,

NAD 27) for horizontal control, and Mean Low Low Tide markers for vertical control.

Well development techniquesincluded bailing, swabbing, and pumping. Approximately two

borehole well volumes of water were bailed from the well which was then swabbed for 30

minutes. After swabbing, an additional five borehole volumes of water were then bailed from the

well. A total often well borehole volumes were removed. All bailers and bailer parts were steam

cleaned between wells. Personnel measured and recorded water quality parameters including

conductivity, temperature, pH, and turbidity at the beginning of development and after every

borehole volume was removed. All purged water was collected in 55-gallon drums and

transported to a central location on base, where it was transferred to a single large Baker tank.

The water in the Baker tank was analyzed and disposed of following investigation-derived waste.

protocol.

Field documentation for monitoring well construction and development consisted of boring logs,

field notebooks, well construction logs, and development logs. The screened interval, blank

casing interval, sand pack, seal, grout interval, and amount and type of well materials were
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recorded on both the boring log and the well construction log. Start and stop times, daily events,

and problems were recorded in the field notebooks. Calculations, removed volumes, and

parameter measurements were recorded on the well development logs.

Decontamination procedures included steam cleaning the augers anddrill rig at the beginning of

the event, then by steam cleaning the augers after each boring. The rig was steam cleaned at a

minimum between each installation restoration site.

Hollow stem auger, air rotary casing hammer, and mud rotary drilling methods all employed the

same procedures for well construction, completion, development, decontamination, and field

documentation. The basic difference is the drill rig. Site conditions and sampling objectives

determined which drill rig was used. The following paragraphs give a brief description of the

differences between the drill rigs.

DRILLING - HOLLOW STEM AUGER

The hollow stem auger method employs the use of a hollow stem auger mounted on a drill rig for

the construction of boreholes for soil sampling and groundwater monitoring wells. The borehole

is constructed by simultaneously rotating and axially advancing the auger column into

unconsolidated or poorly consolidated formations. Stainless steel augers with a diameter of 8-to-

12-inches were used for drilling at NAS Alameda. As the augers are rotated and advanced into

the ground, they act as casing to stabilize the borehole. The pilot bit and teeth on the auger head

drill into the soil and direct the cuttings to the auger flights. As the augers are rotated, the

cuttings are brought to the surface by moving along the continuous flights on the outside of the

hollow stem. A wooden cork at the bottom was used to plug the hollow core of the augers during

drilling.

Borings were sampled continuously to the bottom of the borehole using a 1.5-foot long, 2.5-inch

interior diameter steel split spoon sampler. Samplers were advanced using a 140 pound hammer

with a 30 inch drop. Once retrieved, the split spoons were opened on clean aluminum foil. The

soil collected within each sampler was described on a borehole log using the United Soil

Classification System along with other documentation.
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Borings in which monitoring wells were not constructed were grouted at the completion of

drilling. The grout material consisted of Portland cement with approximately 3%bentonite

powder. The grout was installed through tremie pipe inside the augers to ensure that all water in

the boring was displaced and to prevent the boring from collapsing. The drillers withdrew the

augers only after the grout had reached the surface.

DRILLING - AIR ROTARY CASING HAMMER

The Air Rotary Casing Hammer drillingmethod uses a nonrotating threaded casing that is driven

simultaneously with the rotated drilling of a smaller diameter borehole while forcing filtered air

from an air compressor downward through the center of the interior drill rod to the bit. The drive

casing is a heavy wall flush threaded stainless steel pipe driven by a pneumatic drillmounted on a

drill rig through the drive hammer. The air returns upward though the annulus between the drive

casing and the smaller rotating drill rod, bringing with it a continuous discharge of drill cuttings.

The cuttings are discharged into a cyclone which separates the air from the cuttings and formation

water and allows the direct containment of cuttings and formation water.

Following the drilling of the borehole, the drill bit and rods are removed and well construction

materials are installed in the casing. Withdrawal of the casing is accomplished by a hydraulic

casing extractor system. Filter pack sand, bentonite pellets, and grout are installed in the annulus

as the casing is withdrawn from the borehole.

Borings in which monitoring wells were not constructed were grouted at the completion of

drilling. The grout material consisted of Portland cement with approximately 3% bentonite

powder. The grout was installed through tremie pipe inside the augers to ensure that all water in

the boring was displaced and to prevent the boring from collapsing. The drillers withdrew the

augersonly after the grout had reached the surface.

DRILLING - MUD ROTARY

The mud-rotary drilling technique involves the construction of a borehole by rotatinga cutting bit

into the ground at the end of a length of hollow drill pipe. The mud rotary drill rig has a pump

mounted on it to force a drilling fluid through the drill pipe. The fluid consists of a mixture of

bentonite mud and water. The fluid, escaping through orifices in the bit, carries the formation
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cuttings to the surfacevia the annularspace between the borehole wall and the rotatingdrill pipe.
Whenthe drillingfluid reaches the surface, it is pumpedinto the fluid treatmentequipment,

which consists of a shale shaker,settling chambers,pumps,andcyclone separators.This

equipmentis designedto remove the silts, sands,and solids from the drilling fluid. A mud pump

thenrecycles thedrilling fluidback down the drillpipe. Following the drillingof the borehole,

well constructionmaterialsare installed in thecasing. Filter pack sand,bentonitepellets,and

grout areinstalledin the annulusas the casing is withdrawnfrom the borehole.

Borings in whichmonitoringwells were not constructedwere grouted at the completion of

drilling. The grout materialconsisted of Portlandcement with approximately3%bentonite

powder. The grout was installedthroughtremiepipe inside the augersto ensurethatall water in

theboring wasdisplacedandto preventtheboring from collapsing. The drillerswithdrewthe

augersonly afterthe grout had reached the surface.

GEOPROBE SAMPLING

At each soil and/orgroundwaterGeoprobeboring, sampleswere collected at discreteintervals

witha hydraulicpoweredprobe-samplingmachine(the Geoprobe). The Geoprobeis mountedin

the bed of a pick-uptruckor van andis capableof collecting soil andgroundwatersamplesup to

80 feet below ground surfaceor untilrefusal from an impervious object. The Geoprobe was used

to complementtheILlsampling activities becauseof theability of the Geoprobeto access

confined locationsmore easily than a drill rig. Also, the Geoprobe generatesmuch less

investigation-derivedwaste (IDW) thanconventionaldrilling techniques.

GEOPROBE SOIL SAMPLING METHODOLOGY

Soil samplingwas conductedusing both a 1.4-inch diameterby 2-foot long corebarrelwith a

retractablepistondrive pointanda 2-inch diameterby 4-foot long core barrelcontinuous

sampler.

The 1.4-inchdiameterby 2-foot soil sampler is known as a large bore (LB) sampler. The sampler

uses a retractablepistonthat allows thecollection of soil samples atdiscrete sampledepths. To

collect a soil sample,the LB sampler is driven to the top of the samplingintervalanda set screw

thatpreventsthepiston from moving is removed. The sampleris then driven2 feet, to the bottom
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the samplingdepth. As the sampler is driveninto the soil, the soil is forced into a l-inch diameter

acetatelinerin the LB samplerwhile the soil displacesthe piston in the sampler. The sample is

then removed fromtheboring, the samplerdisassembled,andthe soil sampleremoved.

The 2-inch diameter by 4-foot soil sampler is know as a macro core (MC) sampler. The MC

sampler collects a continuous (up to 4 feet in length), 1.5 inches in diameter, sample. In sandy

soils, the MC sampler is mostly used where sampling depths are less than 4 feet. In clay and

silty soils, the MC sampler is mostly used above the water table.

After the soil sample is collected, the sample liner containing the soil is then cut to specified

length to represent a discrete depth. Teflon squares are placed on the ends of the sample liner and

are subsequently capped with vinyl end caps. A label identifying the time, date, boring number,

sample depth, and sample number is placed on the sample liner. The samples are placed into an

ice chest, preserved at 4°C, and shipped to the assigned laboratory for analysis. Soil cuttings are

placed in a 55-gallon drum for storage prior to disposal. The soil samples are decontaminated

prior to reuse and the boring is backfilled with a mixture of 95% Portland cement and 5%

bentoniteslurry. V

GEOPROBE GROUNDWATER SAMPLING METHODOLOGY

Groundwater samples are collected by the Geoprobe using a 1-inch diameter by 2-foot long mill-

slotted well point groundwater sampler. The sampler has 0.02-inch mill cut slots that are 1.7-

inches long. The slotted pipe is driven to the desired sample depth and allowed to fill with

groundwater. For volatile organic analysis, polyethylene tubing is placed inside the drill pipe and

lowered into the groundwater sampler. The top of the tubing is bent, thereby forming a seal at the

•top of the tubing. The seal allows the groundwater to remain inside the tubing as it is removed

from the drill rod. The water inside of the tubing is placed inside the sample container by

straightening out the bend in the tubing. This is done to minimize the disturbance to the

groundwater and possible release of volatile organic compounds from the groundwater.

Containers for all other analytes are filled with the use of a peristaltic pump, that pulls the

groundwater to the surface for dispensation into the sample containers. A label identifying the

time, date, boring number, sample depth, and sample number is placed on the sample container.

The samples are placed in an ice chest, preserved at 4°C, and shipped to the assigned laboratory

for analysis. After the sample is collected, the drill rod is withdrawn from the borehole and
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decontaminated prior to reuse, and the boring is backfilled with a mixture of 95% Portland

cement and 5% bentonite slurry.

Field documentation for Geoprobe soil and groundwater sampling was recorded on boring logs

and field notebooks. The documentation consisted of start and stop times, daily events, and

problems encountered.

CONE PENETROMETER/HYDROPUNCH

The CPT consists of an electro-mechanical cone that is hydraulically pushed vertically through

the soil at a constant rate using a CPT rig while physical parameters are electronically recorded.

These physical parameters are (1) penetration resistance as measured at the cone tip, (2) friction

as measured on a friction sleeve, and (3) pore pressure as measured directly behind the cone tip.

A continuous profile of these three parameters with depth provides a qualitative interpretation of

soil lithology.

The primary objective of the HydroPunchsamplingwas to obtain grabgroundwater samples at

discrete locations in the second water-bearing zone for all evaluation of groundwater quality. The

data were used to evaluate the necessity of deep groundwater monitoring wells. At several sites,

HydroPunch groundwater samples were obtained from the first water-beating zone to assist in

locating shallow monitoring wells. The HydroPunch sampler consists of a 3.5-foot disposable

polyvinyl chloride (PVC) screen and stainless steel drive tip which was advanced by direct push

using the CPT vehicle and CPT rods. The screened segment was encased in the rodsduring

advancement. When the final depth was attained, the rods were partially retracted to expose the

PVC screen. Groundwater was collected with a 3-foot long, 0.5-inch diameter PVC bailer. After

collection of the groundwater sample, the disposable PVC screen and stainless steel drive tip

were left in the ground and the drill rods were removed. The holes were grouted simultaneously

as the rods were removed.

The CPT/HydroPunch sampling program consisted of CPT advancement combined with

HydroPunch groundwater sampling at selected locations. The objective of CPT advancement

was to obtain supplemental lithologic information and evaluate the depth and thickness of the

second water-bearing zone for the purpose of selecting HydroPunch sample depths.
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Field documentation for CPTand HydroPunch activities was recorded on the CPT logs and in the

field notebooks. The CPT logs were computer generated and included values for the physical

parameters measured. Field notebook documentation consisted of start and stop times, daily

events, and problems encountered.

HAND AUGER SOIL SAMPLING

Handauger samplingconsists of an auger that is turned into the ground to the sample depth. The

auger is then removed and a slide hammer is used to drivea brass tube that is contained in a hand

sampler unit into the undisturbed soil formation. The hand sampler is then pulled out of the

ground. The brass tube is removed from the hand sampler and the ends are covered with teflon

and a plastic cap to form a seal. After the sample is obtained, the borehole is backfilled with the

soil that was removed from above the sample interval.

•Sampleswere labeled,sealedin individualbags,andstoredon icein insulatedcoolers,before

beingshippedor transporteddirectlyto theanalyticallaboratoryona dailybasis.

Field documentation for handauger sampling was recorded in a field notebook. The

documentation consisted of start and stop times, daily events, and problems encountered.

GEOPHYSICAL SURVEYS

Proposed borehole locations were surveyed prior to drilling to determine the presence of buried

utilities or other subterranean hazards. Locations were surveyed with a Geonics EM31

Conductivity Meter and a GeoMetries 856 Magnetometer using a continuous instrument-sweep

approach. The survey-sweep approach consisted of repetitive back-and-forth profiling over each

proposed borehole location. When the instruments gave no anomalous readings over the

proposed location, the geophysicist approved the proposed boring location for drilling. When the

instruments showed anomalies beneath a proposed borehole the geophysicist moved the borehole

to a nearby location that was clear.

Geophysical survey equipment used included a ground penetrating radar unit (GPR), magnetic

(MAG), and electromagnetic (EM) equipment.
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VIDEOSURVEY
_,

The objective of the video survey program was to verify the integrity of drain lines in

Building 410 at Site 9. The drain lines at Building 410 were used to transport methylene chloride

waste fluids and other solvent wastes from paint stripping operations. Cracks caused by

corrosion or other stresses in the drain lines may have acted as conduits for introducing

contaminants to the soil and groundwater.

The video inspection survey of the floor drain lines was conductedprior to the field investigation.

Several of the drain lines had debris blockages that prevented a complete video survey.

LAND SURVEYING

The following land surveying taskswere performed at NAS Alameda,although not necessarilyat

every site:

• Location andelevations of soil borings and surface soil sample locations

• Location and elevations of installed groundwater monitoring wells

• Location of CPT and HydroPuneh II® samples

All surveying was done by a surveyor licensed by the State of Californiausing the California

State Plane Coordinate System. Elevations were surveyed relative to the 1929 USGS Mean

Lower Low Water (MLLW) datum. To remain consistent with standard survey practices used by

NAS Alameda Facilities Management Office, a baseline of 100 feet was added to the MLLW

datum to remove the possibility of negative elevations. Elevations of the top of the well casings

and the ground surface adjacent to each were recorded. The measurement point on the casing

was clearly and permanently marked for future water level measurements. Following the field

work, maps were prepared by the land surveyor to show all survey locations and elevations, along

with site physical features, to aid in the transfer of data. Data was also provided electronically in

a specified Geographical Information System compatible format.
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SLUG TESTING

Rising head slug testswere performed in each monitoringwell to determinethe in-situ

permeability'sof theaquifers. The slugs were constructedof 5-foot lengths of 1-inchdiameter

PVC pipe. The pipe was filled with clean sandandboth ends were sealed watertight. Slugs were

cleaned with Liquinoxsoap anddeionized (DI) waterprior to use in each well. A new nylon cord

was also used for eachwell.

Data were recordedwith a Hermit 1000B datalogger anda 10 pound-per-square-inchtransducer.

The transducerwas lowered to near the bottom of the well andsecuredwith ducttapeto prevent

it from moving. The slug was then placed into the well andthewaterlevel allowed to stabilize

and the data loggerprogrammed. Forthe rising head test, the slug was quicklywithdrawnfrom

thewell while simultaneouslystartingthe data logger. The waterlevel was allowed to recoverto

at least 80%of its original level beforethe test was stopped.

Data from the data logger was transferred to a computerwith an interface cable and the

manufacturer-suppliedsoftware package. Data were plotted and analyzedusing the commercial

software packageAQTESOLV AquiferTest solver version 1.00. This packageuses theBouwer

andRice methodfor partiallypenetratingunconfined aquifers.

SURFACE SOIL SAMPLING

Surface soil samplesprogramwere collected to help assess the extentof contaminantsin surface

soils. Surfacesoil samples were collected with a small stainless steel trowel,which was

decontaminatedbetween each samplecollection with Liquinoxwash and a tripleDI waterrinse.

The samples were collected at depthsrangingfrom 0 and 0.5 feet and were placed intoglass

samplejars and placed on ice for shipmentto the analytical laboratory.

Fielddocumentationwas recordedin fieldnotebooks. The documentationconsistedof startand

stop times, dailyevents, andproblemsencountered.
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SOIL SAMPLING

Subsurface soil sampling, in conjunction with borehole drilling, is required for soil sampling

from depths greater than approximately 5 feet. Subsurface soil sampling is frequently coupled

with exploratory boreholes or monitoring well installation. Subsurface soil sampling may be

conducted using a drilling rig or power auger. Selection of sampling equipment depends upon

geologic conditions and the scope of the sampling program.

Samplingat AlamedaPointwasperformedusinga split-spoonsampler.Split-spoonsamplers

areavailablein a varietyof typesandsizes. Siteconditionsandprojectneedssuchas large

samplevolumesformultipleanalysesdeterminethesplit-spoonsamplerto be used. Figure3

showsa genericsplit-spoonsampler.Thesplit-spoonsampleris advancedintotheundisturbed

materialbeneaththebottomof thecasingorboreboleusinga weightedhammeranda drillrod.
The relationship between hanuner weight, hammer drop, and number of blows required to

advance the split-spoon sampler in 6-inch increments indicates the density or consistency of

subsurface soil. After the split-spoon sampler has been driven to its intended depth, it should

be removed carefully to avoid loss of sample material. In noncohesive or saturated soils, a

catcher or basket should be used to help retain the sample. The remainder of the recovered

material can then be used for visual classification of the sample and containerized for physical

analysis. The entire sample (except for the top several inches of possibly disturbed material) is

retained for analysis or disposal.

Field documentationwas recordedin field notebooks. The documentationconsisted of startand

stop times, daily events, andproblemsencountered.

"SOIL GAS SAMPLING

Soil gas surveys were conducted at Sites 7A and 14 to provide plume definition and to aid in

locating monitoring wells. Soil gas probes were inserted 2 to 4 feet below ground surface. Soil

gas was then drawn into the probe and purged until soil gas concentrations stabilized. Field

measurements to determine stability were collected using an organic vapor analyzer. When soil

gas concentrations stabilized, soil gas samples were collected by evacuating air collected in the

_' probes through the use of a small air pump. The air was then either pumped into a Tedlar bag or
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a stainless steel canister. These gas samples were then sent off site to the laboratory for analysis.

Surveys were performed by Hydro-Geo-Chem of Tucson, Arizona. Full description of the

methodology and results of the surveys are presented in the Phases 1 and 2A (PRC and JMM

1993b) and Phases 2B and 3 (PRC and JMM 1992b) data summary reports.

GROUNDWATER SAMPLING

Groundwater samples were collected from groundwater monitoring wells that were installed for

this project. Sample analytes variedby site. In order to compute groundwater gradients, the

water levels in all the wells at a site were measured prior to any sampling. Measurements were

made relative to the top of the well easing.

Groundwatersampling followed a five-step procedure. First, the water level was measured and

the volume of the submerged well boring (well casing plus filter pack) computed. Second, the

well was purged of three well bore volumes with a (disposable) Teflon bailer. Wells were
• •

sampled after recovering to 80%of their original water level prior to bailing. During purging,

water quality parameters including conductivity, temperature, pH, and salinity of the water were

measured and recorded after every 5 gallons were purged.. Third, a sample was collected from the

well with the same bailer that was used for purging. In order to obtain representative samples, all

samples were collected from the middle of the screened interval. Duplicate samples were

collected from approximately 10%of the well to comply with quality assurance and quality

control requirements. Next, the samples that required dissolved metals analysis, were filtered

through disposable 0.45-micron filters. Finally, samples were packed in ice for shipping. All

volatile organic compound samples that were collected during the same day were shipped

together with a trip blank to determine if volatile compounds may have cross-contaminated the

samples during shipment.

All bailers, bailer parts, andwater level probeswere steam cleaned at the beginning of each day

using the base's approved water supply. During the day, water level probes were cleaned with

Liquinox soap and DI water between wells. A new nylon cord was used for each bailer; nylon

cord was never reused. Equipment blanks were collected every other day to monitor the quality

of decontamination. The blanks were taken by pouring deionized water into a cleaned bailer and

then pouring the water from the bailer into appropriate water sample containers. The laboratory

analyzed the equipment blanks for the site specific analytes.
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Field documentation for groundwater sampling consisted of labels and chains of custody for the

water samples, water sample logs, a field log book, and a sample register. Field personnel filled

out _ample labels and chains of custody as the samples were taken. Recorded information

included the amount of purged water and the measurements of water quality parameters stated

above. The field log book was used to record start and stop times, problems, and other events of

the day. All samples, duplicates, and blanks were recorded in the sample register.

All purgedwater was collected in 55-gallondrumsandtransportedto a central location on base,

where itwas transferredto a single largeBakerTank. The waterin the Baker Tankwas analyzed

anddisposed of following IDW protocol.

BUILDING SURFACE SAMPLES

BuildingsurfacesampleswerecollectedatSites4 and5. Bothwipeandscrapesampleswere
collected.The samplingmethodologyforeachof these techniquesis presentedin the follow-on

• investigationforadditionalworkperformedat Sites 4 and 5 (PRCandMW1996a).

Decontaminationproceduresanddocumentationforcollectionof thesamplesare identicalto

those usedfor othertypesof soil sampling.

SURFACE WATER SAMPLING

Surface watersamples were collected from both wetland and subtidalareas. A description of the

sampling methodology used for eachof these areas is presented. Samples were field screened for

determination of salinity, dissolved oxygen (DO) concentration, temperature, pH, and turbidity at

all surface water sample locations.

Water from wetland stations was collected from low-lying submerged areas during ebb tides.

Water samples were collected using the vacuum intercept pumping system (VIPS) or by

immersion of the sample bottles in standing water at the site. The VIPS sampled water by

creating negative pressure inside a vacuum box that contained the sample bottles. When the box

was under vacuum, ambient atmosphericpressure forced water from the sampling location

_w' through a clean Teflon hose into a samplebottle, minimizing contamination. A clean Teflon hose
was used for each station.
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Water at all subtidal stations was collected using theVIPS. Sample bottles were filled from

within a plexiglass clean box by technicians in arm-lengthpolyethylene gloves to avoidairborne

andsurface-bornecontaminants. Waterwas introduceddirectlyinto thesample bottleson site.

The Teflon intakehose was replacedwith a clean hose at each station. Placementof the VIPS

intakehose at each stationwas as follows: thehosewas securedto a stainless-steel rod withnylon

cable ties, and2 feet of the hose extendedpast the tipof the rod. The rod andhose were secured

to the bow of the boat so that the end of thehose extendedapproximately5 meters out in frontof

the boat and was submerged approximately 1 meter below the watersurface. When pumping, the

bow of the boat waspointing upcurrent. All personnel wore clean polyethylene gloves while

handling the hose, and the ends of the intake hose were always coupled together until it was

placed into the water.

Field logs describing the conditions under which sampling was conducted were kept at all

stations where water was collected. These logs were used to record field measurements, analyses

to be performed, and any other special circumstances. Logs were also kept of standard

observations (such as weather or sea state), safety procedures, and instrument calibrations.

VIBRACORE SAMPLING

Vibracoresamplingwas performed to collect subtidalsediments in locations wheregravitycoring

was not practical. The vibracore device consisted of a largeSealed aluminum containerwith two

offset electricmotors powered by a three-phase, 220 volt generator. The samples were obtained

in 6-foot long, high grade aluminum tubes that clamped to the motorassembly. A #306 stainless-

steel core catcher/cutterwas attached to thebottom of the tubes. The cutting tip, core catcher,

andcompositingequipment were cleaned in the same matteras the gravitycore equipment.

To collect sediments using the vibracore, three-point anchoring was needed to keep the boat in

position over each sampling location. The vibracore was lowered and retrieved by winch.

Desired penetration was determined with a tape measure that ran from the top of the vibra¢ore

head to the boat. Prior to each core attempt, the depth of water was recorded from a lead line.

Once on board, the core tubing, cutting tip, and core catcher were dissassembled. Each core was

cut longitudinally in two places using electric shears to retrieve the sample. After the top half of

the tube was removed, the entire core was photographed next to a ruler and the geotechnical

properties were observed. The outside layer of each core was scraped away with a stainless steel
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spoon before removingthe inner portion of the core for compositing and analysis. Three

replicate core samples of at least 100 centimeters in length were collected at each station. Each

core yielded four subsamples. Samples were placed in pre-cleaned glassjars.

Field sampleswere recorded in a field log describingthe conditionsunder which the sample was

collected (time, date, water depth, sediment appearance,presence of shell hash) and any special

circumstance of the collection. Logs were also kept of standardobservation s (weather, sea state,

wildlife), safety procedures, and instrument calibrations.

AQUIFER PUMP TEST

Aquifer tests were performed todetermine the hydraulic and performance characteristics of the

shallow water bearing zone at Sites 2, 4, 5, and 13 at Alameda Point. Properties that are

determined include hydraulic conductivity, transmissivity, specific yield, and the storage

coefficient. Water is pumped from one or more extraction wells and water levels in the well are

"monitoredusing pressure transducers. Data is collected at specific time intervals through the use

of a datalogger. Data from the data logger was transferred to a computer with an interface cable

and the manufacturer-suppliedsoftware package. Data were plotted and analyzed using the

commercial softwarepackage AQTESOLV Aquifer Test solver version 1.00. This package uses

the Bouwer and Rice method for partially penetrating unconfined aquifers. Based on the

drawdowns observed in the extraction wells and neighboring observation wells, the properties of

the aquifer can be determined. The procedures for aquifer testing are presented in more detail in

the NAS AlamedaAquifer Test Work Plan dated December 1995.

TIDAL INFLUENCE STUDY

A tidal influencestudywasperformed to determine the effect of tides on groundwater flow and

by developing a relationship with surface water/groundwater interaction. To perform the studies,

groundwater and surface water levels were measured at different times during a 72-hour cycle.

Data were collected for each hour of the 72 hour cycle. Surface water measurements were

measured using staff gauge and other water level measurements. Groundwater levels were

measured using an electronic water level indicator.
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RADIOLOGICAL SURVEYS

Radiological surveyswere performedto determinethe presenceandnatureof near-surface

radiological contaminationandrecommendinterimcorrectiveactionsto limit humanexposureto

Site contaminantsandminimize the potentialforcontaminationdispersion. Survey areaswere

divided into 20-meter gridblocks. Each of the 20-metertransectsthatconnected the gridnodes

were surveyed using the LudlumModel 19 1-inchby 1-inchNaI _R exposure ratemeter. The

transectwas surveyed at a pace of about0.5 meterper second. Duringthe survey,the detector

was sweptback andforthacrossthe transectoveran areaabout I meter wide while keepingthe

detectoras nearto the groundsurfaceas possible. Thedetector's responsewas visually and

audibly monitored.

If elevated radiationlevels were detected by the survey meter, the area of highest radiationswas

determined and the location was noted and marked as an anomaly. The Ludlum Model 44-I0 2-

inch by 2-inch Nal detector was then used to determine a count rate at the location.

At each of the anomaly locations, an in situgammaenergyspectrumwas collected to identifythe

radioisotopes presentabove backgroundlevels in the soil. The instrumentsused to collect the

spectrumwere the EG&G ORTECandMicroNOMADTM PortableSpectroscopy System forNal

Detectors, the EG&G ORTECScintiPackTM and high voltage supply,and theTeledyne 2-inchby

2-inch NaI photomultipliertube. The MicroNOMADTM system allowed for the collection of the

spectrain the field for lateranalysisusing a personalcomputerand the EG&G MicroMCBTMfor

WindowsNaI Emulatorand Analysis Software, Version 1.2.

Thesourcesof radiationpresent in thesoil wereidentifiedby analyzing the photopeaks in the

•gammaenergyspectrum.TheMieroMCBTM softwarehas thecapabilitiesof comparingthe

photopeakenergiesto radioisotopesin its libraryandselectingthebest match. Thiscomputer

analysiswas thenverifiedusingradiologicalinformationanddecaytables. The accuracyof the

computeranalysisisbasedon theefficienciesof theenergyandefficiencycalibrationsperformed
with a knownradioactivestandard.

All in situ energy spectra were collected at each anomaly in the same manner. The detector setup

involved suspending the photomultiplier tube, coupled to the preamplifier, from a tripod so that

the detector would remain 3 inches above the ground surface. The duration of the counting time
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waseither15or 30 minutes,andthe spectrumwascollectedon the bufferof the

MicroNOMADTM system. The bufferwasperiodicallydownloadedonto a personalcomputerand

storedon the computerharddisk anda floppydisk. Analysiswasperformedon thepersonal

computerusing MicroNOMADTM software.
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_ TetraTechEMIn_

To: File

Date: August6, 1999

Re: Applicabilityof the UnitedStatesEnvironmentalProtectionAgency (EPA)
PresumptiveRemedyto Capthe IR Site 1Landfill

This memorandum outlines the remedial investigation (RI) report preparation approach to be followed by

Tetra Tech EM Inc. (TtEMI) for Installation Restoration (IR) Site 1 at Alameda Point. IR Site 1 contains

the 1943-1956 landfill and a pistol range area located west of the landfill (Figure E-l). The landfill

consists of seven waste disposal cells occupying an area of approximately 14.7 acres and a burn area of

approximately 4 acres. The pistol range area, which includes a pistol range, a shotgun range, and a

disposal area, is about 220 feet by 200 feet (approximately 1 acre) in area. A 24-acre cap is proposed to
cover IR Site 1.

The U.S. Environmental Protection Agency (EPA) established source containment as the presumptive

remedy for municipal landfill sites regulated under the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) in September 1993 (EPA 1993). The presumptive remedy

also applies to all appropriate military landfills per the publication "Application of the CERCLA

Municipal Landfill Presumptive Remedy to Military Landfills" (EPA 1996). The appropriateness or

applicability of the presumptive remedy is based on the type of wastes disposed of at the landfill, landfill

size, and proposed site reuse as discussed later in this memorandum. The Navy plans to implement the

presumptive remedy at IR Site 1 by placing a 24-acre cap over the site. The landfill at IR Site 1 qualifies

for the presumptive remedy per the memo "Application of the CERCLA Municipal Landfill Presumptive

Remedy to Military Landfills" (EPA 1996). The presumptive remedy contains provisions for a landfill

cap, hot spot removal (for example the pistol range, radiological dials, and unexploded ordnance

[UXO]), groundwater and leachate treatment, landfill gas collection and treatment, and institutional

controls (EPA 1993).
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The following sections discuss the applicability of the presumptive remedy to the landfill at IR Site 1,the

impact of using the presumptive remedy on the RI report preparation approach, and the media to be

addressed as a part of the IR Site 1 RI.

A. Determination of the Applicability of the Presumptive Remedy

The applicability of the presumptive remedy to the IR Site 1 landfill was determined by evaluating the

characteristics of the landfill in accordance with Highlights 3 and 4 of the EPA guidance (EPA 1996).

The discussion below follows the criteria listed in the "Decision Framework for the Evaluation of

Applicability of the Presumptive Remedy to Military Landfills" and Exhibit 4 as presented in the above

referenced document.

1. What Information Should be Collected?

This step involves determination of the sources, types, and volumes of landfill wastes. This information

is then used in subsequent steps for determining the applicability of the presumptive remedy at a

particular site. Information available on the sources, types, and volumes of landfill wastes disposed of at

IR Site 1 was assembled via personnel interviews and historical Navy document searches at Alameda

Point. The information is summarized in the Final Operable Unit 3 (OU-3) RI report.

2. How May Land Reuse Plans Affect Remedy Selection?

The EPA guidance states that for smaller landfills (generally less than two acres in size), land reuse plans

may influence the decision on the practicality of excavation and consolidation or treatment of landfill

contents. However, the 24 acres proposed to be included beneath the landfill cap at IR Site 1 is

significantly larger than the small landfill defined in the guidance. Therefore, excavation and

consolidation or treatment of the landfilled materials is not considered a practical alternative at IR Site 1.
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3 and 4. Do Landfill Contents Meet Municipal Landfill-type Waste Definition? Are Military Wastes

i_' Present?

EPA guidance states that military waste, especially high-hazard military wastes (for example chemical

warfare agents, artillery, and bombs), may possess unique satiety,risk, and toxicity characteristics. If

military waste is present at a site, the guidance requires consultation with specialists in military wastes to

determine if the military waste falls into the low-hazard or high-hazard waste category.

Materials known to have been disposed of in the seven disposal cells at the IR Site 1 landfill include old

aircraft engines, kitchen scraps and garbage from ships in port, cables, scrap metal, waste oil, paint

waste, solvents, cleaning compounds, construction debris, dredge spoils, medical waste, ash from the

incinerator located in Building 68 and low-level radiological material (Canonie 1990). Additionally, a

limited quantity of ordnance was disposed of in an area of the pistol range at IR Site 1.

The low-level radiological materials and the ordnance are the only military-specific wastes disposed of at

IR Site 1. The Navy is working with military waste specialists in addressing the two military-specific

wastes at the site as described below.

Radiological Wastes

The Navy has been addressing low-level radiological waste at IR Site 1 under a radiological removal

action being conducted under the supervision of the Radiological Affairs Support Office based in

Virginia. The radiological removal action is being conducted in accordance with a removal action work

plan (TtEMI 1998)and a health and safety work plan reviewed and approved by the regulatory agencies.

Radiological anomalies will be removed to levels that will be protective of human health and the

environment before the remedial action is implemented.

In Highlight 3 of the EPA guidance (EPA 1996), military-specific wastes considered comparable to

hazardous wastes typically found in municipal landfills include low-level radioactive wastes.

Radioactive dials within the IR Site 1 boundary will be removed, as required, to be protective of human

health and the environment, taking into account the landfill cap thickness of at least 2 feet. Radioactive

anomalies located in the former IR Site 1area (outside boundary) beyond the proposed landfill cap will
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be removed to be protective of human health, not taking into account any shielding provided by a landfill

cap.

Unexploded Ordnance (UXO)

Ordnance at IR Site 1 was discovered in the pistol range area during the week of October 5, 1998. Air

Force Explosive Ordnance Disposal (EOD) personnel responding to this incident removed approximately

20 20 millimeter (mm) projectiles from the area. Supervisor of Shipbuilding, Conversion, & Repair

Environmental Detachment (SSPORTS) UXO representatives visited the site on October 26, 1998, and

observed additional projectiles near the berm used as a backstop in the pistol range area. During further

investigations by SSPORTS UXO personnel, approximately 14,000 20 mm rounds, of which 335 were

live, were found. These rounds were removed from the pistol range area and stored at Alameda Point

under a UXO lock. Essentially all of the rounds were found within a 50- by 50-foot area in a few

shallow pits within the disposal area located adjacent to and north of the pistol range.

The live 20 mm high explosive projectiles discovered and removed at the pistol range would be

considered a "high-hazard military specific waste" according to Highlight 3 of the EPA guidance (EPA V
1996). A UXO sweep of the entire outside boundary area of IR Site lwas recently completed. This

sweep indicated that no surface evidence of UXO was found _nthe former IR Site 1 area (outside

boundary).

A geophysical UXO survey was conducted in an area of about 3 acres, encompassing the former pistol

range. Results from this survey are currently being assessed. Prior to any remedial action at the site,

UXO will be removed from the pistol range area in accordance with DDESB requirements for transfer of

property to the public.
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_' B. Impact of Presumptive Remedy on Remedial Investigation Report Preparation

Based on the use of the presumptive remedy at IR Site 1, the figllowingRI report preparation approach is

being used for IR Site 1.

Human Health Risk Assessment

The current and future exposure scenarios for the human health risk assessment for IR Site 1 involve

occupational and recreational use. The residential exposure scenario does not apply to the site and

therefore residential exposure risks for soil and groundwater are not being assessed. Carcinogenic risks

and noncarcinogenic hazards, associated with radioactive and nonradioactive materials in the landfill

soils, will be evaluated for occupational and recreational use of the site. Although the risk assessment

for occupational and recreational use is being conducted, use of the presumptive remedy will result in

elimination of the exposure pathways. Therefore, any risk determined under these two scenarios will be

addressed through implementation of the presumptive remedy.

A human health risk assessment for future groundwater use is being conducted at IR Site 1 assuming that

groundwater is extracted from an upgradient well east of the landfill and used for golf course irrigation.

Fate and transport modeling was performed to determine contaminant concentrations at the extraction

well, and a human health risk assessment was performed assuming occupational exposure during

irrigation of the golf course.

Ecological Risk Assessment

The IR Site 1 presumptive remedy will lead to incomplete terrestrial exposure pathways for ecological

receptors. Therefore, no terrestrial ecological risk assessment was conducted at IR Site 1. The

ecological risk assessment for IR Site 1 was limited to assessment of the impact of groundwater

contamination on ecological receptors in San Francisco Bay (the surface water body closest to IR Site 1).
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C. Media to be Addressed

Soil and groundwater data were collected at IR Site 1, and offshore sediment data were collected in San

Francisco Bay (west of the site). Preliminary evaluation of the data collected show no evidence that

sediments offshore from IR Site 1 contain elevated chemical concentrations significantly above those in

sediments from other areas around Alameda Point. Most of the chemicals in sediment samples, with the

exception of polynuclear aromatic hydrocarbons collected off-shore from IR Site 1, were detected at

concentrations below ambient sediment screening values. All offshore sediment data collected at

Alameda Point will therefore be addressed in a basewide discussion of offshore sediment samples by the

sediment work group. Attachment 1, of this appendix, provides more details on the initial data

assessment conducted for sediment samples collected offshore from IR Site 1 at Alameda Point.

References
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TetraTechEM Inc.

_, Interoffice Correspondence

Date: November1, 1998

To: MukulSharma

From: E.J. Koford

Subject: PreliminaryEvaluationOf SedimentDataCollectedOff-ShoreOf Site 1AtAlamedaPoint

Introduction

This memorandum provides results of a preliminary data assessment conducted for sediment samples

collected off-shore from Site l at Alameda Point. The results of this assessment will be used to decide

whether sediment data collected offshore of Site l (Western Bayside Data) are discussed as a part of the

Site l evaluation or as a part of an overall facility-wide sediment data evaluation being completed for

OU-4. If sediment samples collected offshore of Site l show elevated concentrations of chemicals with

potential sources at Site l, the data would be included in the Site 1 risk assessment. If the

concentrations do not appear to be associated with Site l, the data would be evaluated in conjunction

with offshore sediment data collected from elsewhere around the facility. Alternatively, if none of the

sediment data exceed criteria for adverse effect on ecological receptors, or ambient concentrations, the

relative concentrations in sediment samples offshore from various sites may not be significant to

assessing ecological risk.

Sedimentdataforthe WesternBaysidesamplingstationsarereportedin ChemicalDataSummary

Reportfor OffshoreSedimentand WetlandAreasatAlamedaPoint,Alameda,California(TetraTech

EMInc[TtEMI199ga]),andwereusedto developthe followinganalysis.Dataarepresentedfromboth

1993and 1996,and includemetals,pesticides,polyaromatichydrocarbons(PAl-I),polychlorinated

biphenyls(PCB),and semivolatileorganics(SVOC).

Comparative Criteria and Guidance

To identifypotentialrisks to aquaticcommunitiesfromchemicalsinsediments,thereareseveralcriteria

availablefor comparisonagainstsitedata. Sitedata arecomparedto the ambientsedimentscreening

values(RegionalWaterQualityControlBoard[RWQCB]1998),as wellas effects-range-low(ER-L)

values(Long andMorgan1990,Longandothers1995).
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Duringthe assessment of the sedimentdatacollected off-shoreof Site 1, chemical concentrations

detectedin sediments were consideredto pose a potentialecological risk if the concentrationsexceeded

the ambient sedimentscreeningvalues. Whereambientsedimentscreening values were unavailable,

chemicalswith concentrationsthatexceeded ER-Ls were consideredto pose a potential ecological risk.

Somesamples are evaluatedwith a qualitativeoutlieranalysis (comparingsample results among various

samplingdates for consistent trends). Thisscreeningmethodis consistentwith methodologies

previouslyused for this project (Ecological Risk Assessment WorkPlan and Field `sampling and Analysis

Plan, Breakwater Beach, Pier Area, and,Seaplane Lagoon [TtEMI1998]).

AnalyticalresultsformostsedimentsamplescollectedoffshorefromSite 1are reportedas"replicate

meanconcentrations,"whicharemeanvaluesof threesamplescollectedat the same locationon the

sameday. These in turnare summarizedtoprovideameanofreplicatevalues,standarddeviation,

maximumandfrequencyof detection.Insomecases,whereanaveragevalueexceedscriteria,it is

usefulto lookcarefullyat the contributingindividualreplicatestodeterminefromwhichlocationthey

werecollected,orwhetherdataqualifiersorotherinformationareassociatedwith the samplesthatwould

assistin evaluatingthe significanceof reportedconcentrations.

Metals

Totalmetalsdataforsurfacesedimentsamplesfromthe 1996-97followon investigation,whichwere

collectedin 1993and 1994(TableA-la fromTtEMI1998b)showthatnometalconcentrationsexceeded

ambientsedimentscreeningvaluesorER-Lvalues.

Totalmetalsdatafor surfacesedimentsamplesfromthe 1996EcologicalAssessmentReport(TableA-

Ia,b)showpotentialexceedancesforarsenic,chromium,mercuryandnickel. Thefollowingtable

comparesthe mean andmaximaof replicatemeansasdescribedabove,andprovidesfrequency,

detectionlimit andcomparisoncriteriainformation.
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Arsenic Chromiul Mercury Nickel

Detections/ 46/48 46/46 42/4,6 46/46

Total Samplesa

Minimum Non-detect/ 23U/2.4U NA 0.03U/0.12U NA

Maximum Non-detect

Maximum value 12 163 0.85 90

Average Value 8.4 120 0.30 6l

ER-L 8.2 81 0.15 20.9

Ambient Sediment 16.1 212 0.4] I 15

Screening values

a Detections are for individual replicates identified in the Chemical Data Summary Report

Mercury was the only chemical detected above ambient sedhaaentscx'eeningvalues. Mercury had two

individual sample detections at sampling site B 11of 1.50 milligrams per kilogram (mg/kg) and 0.73

mg/kg that substantially raise the replicate mean maximum value reported. Sample site B11 is located

south of the West Beach Landfill, remote from Site 1, _nd therefore does not appear to be directly related

to Site 1.

Pesticides and PCBs

Pesticides and PCBs data for surface sediment samples from 1996/1997 (Table A-1d) show potential

criterion exceedances for PC,Bs and DDT.
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PCBs Total DDT

Detectionsa/Total Samples _3]/110 7/87

Minimum Non-detect/Maxinaum Non-detect 21Ll/120U 2.1U/10U

Maximum value 54 15

Average Value 29l_ 8.25c

ER-L 22.7 1.58

Ambient Sediment Screening values 50 2".8cl,7e

a Detections are for individual replicates identified in the Chemical Data Summary Report
b Incorrectly reported as 35 in Table A-ld
c Incorrectly reported as 9.4 in Table A-1 d
d Ambient Sediment Screening Value for Fines < 40 per.zent(RWQC:B1998)
e Ambient Sediment Screening Value for Fines >40 percent (RWQC,B 1998)

To_l DDT concentrations appear to exceed the ER-L a_a,dthe ambieln,tsediment screening values.

However, an inspection of the raw data indicates that these values may not be:reliable due to the

following rationale.

• Total DDT values were calculated from 29 samples;(corresponding to a total of 87 individual results)

analyzed for each of DDD, DDE and DDT.

• Out of the total 87 results, 80 were reported as below detection limits.

• Out of the 7 samples with detections, 6 samples vcerereported as "estimated concentrations below

detection limits" of 2.3 to 10 micrograms per kilogram (gg/kg). Concentration in the remaining

sample was reported as 11 gg/kg.

• The highest concentration was detected in a sample,,:ollected from WB001, located near the

northwest tip of Alameda Point, in an area unlikely to be influenced by Site 1.

• Average and standard deviation values for DDT were calculated using "1/2 the SQL [sample

quantitation limit] for non-detects." In this case, SQL range from 2.1 to 12_tg/kg. Using these SQLs

it cannot be determined whether the total DDT criterion has actually been exceeded. Total PCB

concentrations reported in Table A-1d are compared incorrectly 'to an ambient sediment screening

value of"0.05 gg/kg," which would lead to the conclusion that total PCEs exceeded criteria. The
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,correctambient sediment screeniinl_;value is 5(3lag/kg. One replicate meaa maximum value exceeds

•the corrected criterion (o:[I I0 samples) and the average of replica,re mean does not.

Pesticides and PCB data for surface secliment samples flom 1996 Ecological Assessment (Table A-le)

show potential exceedances fbr PCBs _LndDDT.

]PCBs Total DDT

Detections/Total Samples a 3/39 3/117

Minimum Non-detect/Maximum Non-detect 7;6Ui57U 0.8U/11U

Maximum value 36 10.2

Aw;rage Value 37..5 '7.6

ER--L 2_:.7 1.58

Ambient Sediment Screening Values 50 .... 2-_ig ,7 c

a Detections are for individual replicates identified in the Chemical Data Suramary Report.

b Ambient Sediment Screening Value for Fines < 40 pe,rcevr!(R\VQC, B 1998)
c Ambient Sediment Screening Value for Fines :>40 percent (RWQCB 1998)

PCB values exceed the ER-L, but not 'the ambient sediment screenin;!! values.

Total DDT values appear to exceed the ER-L and ambient sediment ,_;cree:aing values set by the RWQCB.

However, as previously described, the raw data indica'Ie tb_,t these values m_Lynot be statistically reliable

due to the following rationale.

• Total DDT values were calculated from 39 :samplesanalyzed for each of DDD, DDE and DDT.

• Out of the total 117results, 114 were reported as below detection limits.

• The remaining three results were reported as "estirnated c,oncentvationsbelow detection limits" of

10, 13 and 6.4 lag!kg. These three results correspond tc,thlreedifferent samples collected from

sampling locations B2 (near the entrance of the Oa_:landHarbor Channe:l), B 14m (located 1500 feet

west of Site 1 and the f_arthestt'rom shore) and [37 (located abou_midway between Site 1 and West

Beach Landfill) respeclively. 'Yhesesites are relatively remote fi'om Site 1 in areas that are unlikely

to be impacted by Site 1.
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• Average and standarddeviationvaluesforDDTwerecalculatedusing"1/2 the SQL[sample

quantitationlimit]for non-detects."Inthiscase,SQLsrangefrom2.0 to 45 _tg/kg.Usingthese

SQLsit cannotbe determinedwhetherthetotalDDTcriterionhasactuallybeenexceeded.

PAils and Organic Compounds:

TablesA-If, g, h, i reportPAHsandSVOCsdetectedinsurfacesedimentsamplesfrom1993,1996and

the 1996-1997follow-oninvestigation.Of thePAHs,benzo(a)pyrene,benzo(b)pyrene,chrysene,

fluoranthene,andpyreneweredetectedinexcessof ambientsedimentscreeningvaluesprovidedby the

RWQCB.However,the ambientscreeningvaluesaregenerallyinthe rangeof 18 to 78 ttg/kg.

MaximumPAIIresultsgenerallydonotexceedER-Ls,intherangeof 261 to 600 ttg/kg.Sample

quantitationlimitsof the analysesreportedareintherangeof200to 250 ttg/kg,andall detectionsare

fagged asestimatesat concentrationslessthanthe samplequantitationlimits. Thedetectionlimitsof

the analysisare not generallylowenoughto reliablydeterminewhetherPAils exceed theambient

sedimentscreeningvalues.

Of the SVOCs bis 2-ethylhexylphthalate, diethylphthalate, dibutylphthalates and phenol were detected.

Phthalates are a common constituent of plastics and common laboratory contaminants. No ambient

sediment screening values or ER-Ls have been developed for phthalates. Similarly there are no ambient

sediment screening values or ER-Ls developed for phenol. The lowest observed effect levels for chronic

exposure to phenol are reported as 2560 I_g/!far in excess of any detection in samples. Therefore, it is

probably more significant that no other SVOCs were detected than that these compounds were present in

the samples.

Organotins

Only tributyltin was detected in Western Bayside sediments (Table A- lj, k). No ambient sediment

screening values or ER-Ls are available for tributyltin. The highest value was reported from site B-2

(located near the mouth of the Oakland Harbor). The second highest value was reported from B-I 1,

located south of the West Beach Landfill. Neither location is associated with Site 1.
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Total Petroleum Hydrocarbons

Totalpetroleumhydrocarbons(TPH)reportedin TableA-I m were detected in nearlyall samples, at

replicatemean maximum values of 62.0 and 205.3 mg/kg. No ambient sediment screening values or ER-

Ls have beendeveloped for TPH. The higherreportedconcentrationswere at B7 (midway between Site

1 andWest Beach Landfill Wetland), andB8 (located west of the West Beach Landfill Wetland).

Relatively high values of TPH as motoroil (62.0 and54.0 mg/kg) were reported from WB003 (west of

Site 1 northoutfall) andW'B007(west of Site 1 southoutfall),but sample sites B3, B4 andB5 which are

also located west of Site 1, were not evidentlyhigher than samples from elsewhere aroundthe base.

Thereappearsto be no indication that sedimentsproximateto the Site 1 landfill show any higher

concentrationsof TPH than samples from other partsof the facility.

Summary

Reported concentrationsof chemicalsinsedimentsamples fromareasclose to and farfromSite 1were

comparedto determineif (1) chemicalconcentrationssignificantlyexceededscreeningcriteria,and(2)

therewas anyindicationof a patternthatwouldleadto theconclusionthat Site 1contributed
disproportionatelyto sedimentcontaminationinthe adjacentbaywaters. Basedon the sampling

informationinthe ChemicalDataSummaryReportof March1998,whichsummarizesvarioussampling

effortsin 1993,1996and 1997,thereis noindicationthatelevatedconcentrationsofchemicalsin

sedimentss originatefrom Site1. Therefore,the ecologicalriskassessmentforsedimentsinthe vicinity

ofAlamedaPointshouldincludeareasadjacentto Site 1inthe riskassessmentforoffshoresediment

samplescollectedaroundtheentirefacility,ratherthanspecificallyoffshorefromSite 1. Thesediment

datafromoffshoreof Site 1wouldbe addressedat a latertimeunderOU-4.
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Table A- I aJ

WesternBsyside

Total Metals in Surface SedimentSamples(mg/kg)

(Page! ot"2)

"' I I I n

S..p'in_ S..p_ S.'p|'ml_ S.nIp'in s A'om'n.m An'lmony i Ars.nic T_.r,o. i T_r'q_,,Ju. I C.d.,o. C.,¢'ll'lfill C_'romiw. 'Cob.|, Copper ,roR I l[_od

Locotlon Identification Date Interval I I I II II _ I ' I

P,qC19961"!997F'ollow-an/n_..s't/sarlan
$5001 OI3-SSH-001' 10/3/96 0.00 0.50 '_290 0.95U 3.7 22.7 J 0.03 U 0.06 U 7780 34.9 8.0 ! 23.1 12800 10.8
55002. 013-SSH-002 10/3/96 0.00 0.S0 8500 0.90I_/ 3.4 39.?J 0.03 U 0.06 U 8890 38 7.5 J 15.1 12600 9.9

_003 013-WB$-00S 10/'3/96 0.00 0.50 4930 0.,/9 U 4.1 16.4.I 0.02 U 0,05 U 2740 32.4 5.7 ./ 24 11500 26.2
WB007 OI3-V_BS-012 10/3/96 0.00 0.50 4320 0,81 U 3,:7 25.8 J 0.03 U 0.03 U 2960 26 5.7 J I0.1 90!0 14.2
W1BO09 013-W1BSJ015 10/3/96 0.00 0.50 5600 0.86 J. , 4.0. 19.1J 0.03 U 0,05 U 2410 34.5 6.7 J 12.4 11500 15.5
_BOI0 013-WBS-OI7 10/15/96 0.00 0.30 3620 0.85 UJ 2.4UJ 14.9J 0.03 U 0,03 U 1710 24 4.7 J 6.5 ./ 7860 9.0 J
W1BOII OI3-W]BS-OI9 10/15/96 0.00 0.50 3560 0.87 UJ 2,6J 21.1 J 0.03 U O,OS'U 2070 24,.5 4.9 ./ 5.1 J 7590 8.4 ,I
WIB012 013-WBS-021 10/15/96 0.00 0.50 4100 0.86 UJ 2.3 UJ 15.2J 0.03 U 0.05 U 2770 25.9 5.0 J 7.2 8280 8.5 J

Vv"B013 013-V_BS-023 10/15/96 0.00 0.50 3360 0.7,7,_U./ 2.6. 10 ,/ 0.02 U 0.03 U 3040 23.9 4.8 J 5.4 ] 7440 6.6 J

rrecw, cyo[Demc#on("_) I00 '20 78_,'_ |00 O 0 100' 100 100 100 IO() I00
4verageValues* 3031 0.31 2.9 21 m -- 3819 29 5.9 12 9842 12
_lm,fmdDevtarion* 1"/95 _ !.! 8.6 _ -- 2610 3.6 !.2 7.3 2229 6.0
_mlmwm Valws 8SO0 0.I17 4. ! 40 _ -- 8890 38 8.0 24 12800 26
4mblenrSedimentScreeningYalws (mg/ktO NV NV 16.1 NV NV 0.4 NV 212 NV 63 NV 35
E.O'eclsRanzeLow (KR-IO.(mWT_ NV 2.0 8.2 NV NV 1.2 NV 81 NV 34 NV 46.7

E,O'ecUP.anseMe_nnf_R-I_. (,_ NV 25 70 NV NV 9.6 NV 370 NV 270 NV 218
II i I I-- IIII

i

Notes:
NA I. NotAnMyzed.NV • No Vlllue,_ - No Shlll|_ll
Qu_fllr OeflnlWons:U- Non-Oetect,J - E_lmatod,Blank- Unqu_l_d

'The _mlle _ _ _vllllon veluem esleulll_l uelng1/2 oftheSOLfar _.
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TableA-Ia

WesternBayside
TotalMetalsinSurfaceSedimentSamples(mg/kg)

(Page2of2)

,._..'-",..,.o..,.m..,__., "--° ""'I'--'" °"
PRC"1996/1997 Follow-on lm,eatil_lion

SS001 013-SSH-001 10/3/96 0.00 0,50 5420 , 192 0.07 J 0.36 U 35,1 2120 0.92 U 0.18 U 6430 0.48 U 26.2 65.9
$5002 013-SSH-002 10/3/96 0.00 0.50 5180 180 0.11 J. 0.34 U 34.1 2050 0.88 U 0.17 U 5110 0.45 U 2"/.9 54.0
WB003 OI3-W1BS-O05 10/3/96 0.00 0.50 3450 186 0.06 ! 0.33 U! 29.6 963J 0.76 U 0.15 U 2510 0.39 U 23.5 63.8
WBO07 OI3-WIBS-OI2 10/3/96 0.00 0.50 2910 157 0.03 U 0.30 U 23.5 943J , 0,78 U 0.15 U 2730 0.40 U 21.3 49.4
WB009 013-WB$-015 10/3/96 0.00 0.50 3880 171 0.06J 0.30 U 31.4 1360 I. 0,78 U 0.15 U 3320 0.40 U 25.2 60.7
WB010 013-W1BS-017 10115/96 0.00 0,50 2730 130 0.12J . 0.32 U 21.2 909J 0.82 UJ 0,16 U 3600 0.42 U 183 38.5 J
WBOll 013-W13S-019 10115/96 0,00 0.50 2880 141 0.04 UJ 0.33 U 21.7 885J 0.85 U 0.16 U 4350 0.44 U 17.8 30
WBOI2 OI3-WBS-02I 10115/96 0.00 0.50 3140 162 0.05 UJ 032 U 22.4 1010J 0.84 U 0.16 U 4340 J 0.43 U 18,8 30.8

WB013 013-WBS-023 10115/96 0.00 0.50 2530 144 0.04 UJ 0.29 U 21.1 749J 0.75 U 0.15 U 2350 J 0.39 U 17.1 26.3
F'vt,quencyofDetectionOg) 100 100 63 0 100 100 0 0 t00 0 100 100
A_e Valuedr* 3569 163 0,061 m 27 1221 ..... 3860 --- 22 4"/
StamlardDeviation* 1061 21 0.038 -- 5.8 5!7 ..... 1341 --- 4.0 !6
Mml..um Values' 5420 192 0.12 -- 35 2120 0.86 _ 6430 -- 28 66

Ambient $edi..mt Screening Values(..g/kg) NV NV 0.4 ! NV I! 5 NV 1.0 0.56 NV NV NV 156
EffectsRangeLow(£R-L).(..g/k£) NV NV 0.15 NV 20.9 NV NV I NV NV NV 150

_yc,,e,_. _o. ¢r_-_.r.,r,aCj _ ,v o.71 _ 51.6 NV Nv 3.7 Nv Nv NV 41o

Notes:
NA• NotAnMyzed,NV• NoValue,-- • NoStatistics
OUall_ DMklRio_:U = Nml-Dela_J - Estimated,Blank,, UnqualifiedDet_'t
"Thele ,andstandarddeviationvlluewerer.,llculatiKIusing1/2oftheSQLfornon-detects.

( t t
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Table A - Ib

Western Bayside

Total Metals in SurfaceSedimentSamples(mgJkg)

(Page I of 2)

Ssmplin|location,'deatiflcati°nSnmpieSamplingDste,Samplinglnterva,.Antimon7I Arsenic I Bet?Ilium Cadmium Chromium! Copper I Lend Mercn_ I Nickel IS.lenium, Si|,,er I' ThaltlumI, 7.|he
199,6_olosi.oa._..._..,,.,,,e,_

131 PRC935ED0170 6/9/93 0.00' 0.30 13 6.0 0.25U 0.25U 8"/ 22 13 0.17 43 0.25 U 0.50 U 0.50 U! 80
BI PRC935ED0171 6/9/93 0.00 0.30 . 12 6.4 0.23 U 0.23 U 86 24 19 0.15 45 0.23 U 0.50 U 0.50 U! 94
B! PRC935EDOI-/2 6/9/93 0.00 0.30 14 79 0.25 U 0.25 U 91 2"/ 20 0.17 50 0.25 U 0.50 U 0.50 U] 94

Replicate Meen Yalme 13 KS 0.lJ 0.13 80 24 17 0. !_ 46 0.13 19
BII PRC935800225 5111/93 0,00 0.30 22 7.I 0.25U 0.25U II0 24 16 1.50€_-, 49 0.25U 0.50U 0.50LT! 81
Bll PRC935ED0226 5111/93 0,00 0.30 23 8.2 0.25U 0.25 U 130 33 18 0.73 56 0.23 U 0.50 U 0.50 U! 110
BII PRC935ED02.27 5111/93 0.00 0.30 20 7.5 0.25U 0.25 U 120 25 16 0.31 52 0.25 U 0.50 U 0.50 UJ 87

RepllceteMemnProbe 22 7.6 0.lJ 0.1J 120 27 17 0.#$ 52 0.1J 93
B!2 PRC935ED0230 4/28/93 0.00 0,30 II 5.5 0.25 U 0.25 U 93 19 12 0.24" 40 0.25 U 0.50 U 0.50 U!! 69
012 PRC9.191800231 4/28/93 0.00 0.30 II ' 5,3 0.25 U 0.23U 100 22 il 0.18 42 0.23 U 0.50 U 0.50 U.I -/3
BI2 PRC9358100232 4/28/9.1 0.00 0.30 12 5.2 0.25 U 0.25 U 99 21 12 0.30 41 0.25 U O.50U 0.50 UJI "/4

Rqlicete M_n V#lme I! $.] &lJ 0.13 97 21 12 0.2,1 41 0.13 72
HI] PRC9358]D0236 5/25/93 0.00 0.30 41 13 0.41 . 0.25U 140 46 24 0.34 90 0.25 U 0.50 U 0.50 UJ 140
BI3 PRC93SED023-/ 5/2_d93 0.00 0.30 45 13 0,44 • 0.25U 130 52 24 0.38 97 025 U 0.50 U 0.50 U! 140
BI3 PRC938800238 5/'_/93 0.00 0.30 16 II 0.25U 0,25U It0 45 26 0.31 83 0.25 U 0.50 U 0.50 U! 69

ReplleateMea F'atme 3,I 12 0.33 0,13 127 41 25 0.34 90 0.13 116
ill4 PRC93SED0241 5/27/93 0.00 0.30 34 I0 0,31' 0,25 U 150 39 23 0.34 ! 68 0.26 0.30 U 0.50 U! 120
BI4 PRC938800242 5/27/93 0.00 0.30 35 II 0.32 0,25 U 150 40 23 0.32 J 70 0.27 0.50 U 0.50 U! 120
BI4 PRC935800243 5/27/93 0.00 0.30 37 II 0.32 025 U 160 40 24 0.52 J 73 0.29 0.50 U 0.50 U! 130

Rqdicate M_n Pahme JS !1 0.J2 0.13 15J 40 23 0.39 70 0.27 !23
B2 PRC938800175 6/8/93 0.00 0.30 29 10 0,30. 0.25 U 170 43 26 0.31 70 0.25 U 0.50 U 0.50 U! 140
02 PRC93SEDOI76 6/11/93 0.00 0.30 311 II 0.37 0.25 U 160 48 27 0.28 -/5 0.29 0.50 U 0.50 UJ 140
02 PRC935EO01"/7 6/8/93 0.00 0.30 33 10 0.34 0.25 U 160 45 26 0.28 71 0.28 ' 0.50 U 0.50 U! 140

RqptlceeeMm V_e 33 I0 0.]4 _ lJ 163 4] 26 tU9 72 0.23 140
B3 PRC935EDOI81 5/25/93 0.00 0130 41 12.0 0.36• 0.25U IfO 47 24 035 89 0,25U 0.50U 0.50U!i 130

83 PRC935ED0182 5/25/93 0.00 0.30 38 II.0 0.39 0.25 U 100 46 23 0.31 88 0.25 U 0.50 U 0.50 UJ 130

B3. PRC'935ED0183 5/25/83 0.00 0130 39 12.0 0.38 0.25 U 110 48 24 0.34 91 0.25 U 0.50 U 0.50 U.I 130

R_plluXeMemnValme 39 12 0.JI 0.1.1 107 47 24 0.33 19 0.13 IJO
04 PRC935EDOI86 6/8/93 0.00 0.30 22 7.9 0.25U 0.25 U 130 31 25 0.22 53 0.25 U 0.50 U 0.50 UJ II0
134 PRC93SED018"/ 6/8/93 0.00 0.30 23 8.3 0.26 0,48 140 30 26 0.24 59 0.25 U 0.50 U 0.50 U! 100
134 PRC935ED0188 6/8/93 0.00 0.30 15 6.7 0.25U 0.25 U II0 19 ' 22 0.18 46 0.25 U 0.50 U 0.50 U! 89

ReplicmeM_n VBhee 20 I &IT 0.24 127 27 24 0.21 $3 0.13 I00II I

Notes:
NA s,Not'Amilyzod,NV _.NOVatue,_ = No StMis_l

QualifierI_lnllkms: U " Nofl-Oe_et,J • Eltlmalad,Blink: UnqualiflodDetect
•The_ endsq_mcls_ldev_lon valuewere calou_tedu_lngI/2 ofbe SOLI_r .on-dMects.
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Table A- ! b

Western Bayside

Total Metals in Surface SedimentSamples(mg/kg)

(Page2 of 2) .

Sampling Sample Sampling Sampling Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc
Loeatlan Identification Date lntervel

I ' '"

05 PRC93SEDOI92 6/8/93 0.00 0.30 29 II.0 0.28 0.25 U 150 27 24 0.27 65 0.25U 0.50 U 0.50 .UJ 130
05 PRC935ED019} 6/8/93 0.00 0.30 33 9.7 0.30 0.25 U 150 37 26 0.28 67 0.26 0.50 U 0.50 UJ 120

05 PRC93SED0194 6/8/93 0.00 0.30 34 10.0 0.32., 0.25 U 160 39 26 0.27 70 0.25U 0.50 U 0.50 U] 140
FleplicmteMen Velue 32 10 0.30 &13 I$J 34 25 0.27 67 0.17 130

B6 PRC93SIED0197 6/9/93 0.00 0.30 29 8.3 0.25 U 0.25 U 110 32 19 0.20 65 0.25 U 0.50 U 0.50 UJ 110
06 PRC93SED0198. 6/9/93 0.00 0.30 30 9.6 0.25 U 0.25 U 110 33 21 0.24 65 0.25 U 0.50 U 0.50 UJ I!0
06 PRC93SED0199 6/9/93 0.00 0.30 32 10 0.26 0.26 120 36 23 0.26 72 0.25 U 0.50 U 0.50 UJ 120

RepllemteMemn VBlue 30 £$ 0.17 _ ! 7 I H 34 21 0.23 67 0.13 !!3
B7 PRC93SED0203 6/24/93 0.00 0.30 31 11.9 0.30. 0.25 U 130 40 22 0.22 78 0.25 U 0.50 U 0.50 U.I! 100
B? PRC93SED0204 6/24/93 0.00 0.30 29 9.1 0.33 0.25 U 130 36 20 0.22 76 0.25 U 0.50 U 0.50 UJ' 98

B? PRC93SED0_5 6/24/93. 0.00 0.30 16 " 8.5 0.25 0.25 U 120 35 20 0.27 74 0.25 U 0.50 U 0.50 U] 53
Rtplicart Man Velue 25 &l &29 0.13 125 36 21 0.24 73 O.13 #4

B8 PRC935ED0208 6/24/93 0.00 0.30 !1 4.3 0.25 U 0.25 U 98 14 9.0 0.14 45 025 U 0.50 U 0.50 UJ 54
B8 PRC935ED0209 6/24/93 0.00 0.30 12 4.1 0.25 U 0.25 U 93 14 7.7 0.13 43 0.25 U 0.50 U 0.50 UJ 51
BE PRC9351ED0210 6/24/93 0.00 0.30 16 5.3 0.25 U 0.25 U 100 17 9.6 0.17 50 0.25 U 0.50 U 0.50 UJ 66

lteplizwteMt_n YBlue 13 4.6 0.13 0.1J 97 15 0.# 0.1$ 46 0.25 57
09 PRC93SED0214 5/27/93 0.00 0.30 71 3.3 0.25 U 0.25 U 96 9.4 6.0 0.24 J 29 0.25 U 0.50 U 0.50 U] 37

09 PRC93SED(T215 5/27/93 0.00 0.30 8.8 3.9 0.25 U 0.25 U 96 t0 7.1 0.20 1 32 0.25 U 0.50 U 0.50 UI 39
09 PRC93SED0216 5/27/93 0.00 0.30 8.6 3.9 0.25 U 0.25 U 93 10 6.9 0.12 J 31 0.25 U 0.50 U 0.50 UJ 38

R_ Meln Vmlue &2 $.7 &lJ &lJ 95 i0 &7 0.19 31 0.25 30
Frequencyo/Detect/an (_) 100 100 62 r15 100 100 100 100 100 /23 0 0 100
Average Values* 24 8.4 0.22" 0.14 120 31 19 0.30 61 0.17 .... 99
$tandardDeWatlon* II 2.7 0.10 -- 24 . 12 6.6 0.18 18 01060 ...... 31
q4bxlmumYat_J 39 12 038 0.24 163. 48. 26 0.85 90 0.27 ...... 140

4mblenlSedimmIScreenlngValues(mg/Iqd -- 16.'-1 NV 0.4 212 63. 35 -0.41 115 ! 1.0 0.56 NV 156
F,_'ectsRangeLow(ER~L),(mg/ltg) 20 8.2 NV I 2 III 34 • 46.7 : 0.15 20.9 NV I NV 150.
_'eets Range M_:__,_,I(F,R-M),(mg/Icg) 25 70 NV 9.0 370 270 218 0.7-i - 51.6 NV 3.7 NV 410

No(el:
NA• NotAnllyzmd.NV• NoValue,--., NoStltilllcl

Ouallbr_Enltlone:U • Naa-Oeled.J • Eitlmlded,Blank= UnqualifiedDefect

•The( and.,.ndard devl.llonv.lue .re ealcui.teduslnoI/2 ofth. SOLfornon€letecta (



Table A- Ic

Western Bayside

SimultaneouslyExtractedMetals in SurfaceSedimentSamples(mg/kg)

(Page I ot"3)

Sampfl'nt Sample ' SnmplinI Sampling Alnminnm Antimony Arsenic Barium Beryllium' Cadmium Calcium 'Totn| '_ ' Cobalt Copper
Locution Identification DaCe Initial Chromium

IIII II I I I I I I

PRC 1996/1997Follow-onInvestIEatlon
SS001 013-SSH-001 10/3/96 0.00 0.30 1670 0.I0J 0.77J 8.0 0.082UJ 0.12 15400J 9.0J 2.5 8.7J

aS002 013-_SFI-002 10/3/96 0.00 0.50 1380 0.088J 0.63 I 12.3 0.067 U,I 0.10 4420 J 7.7 J 2,0 7.1 .I

WB003 OI3-WBS-O05 10/3/96 0.00 O.S0 523 0.15 J I.I J 4.7 0.02_ UJ 0.13 1920,/ 4.1 ,I 1.3 9.SJ
WIB00"/ 013-WlBS-012 10/3/96 0.00 0.S0 Sl0 0.060J !.1 J 2.7 J 0.029 UJ 0.0S'/UJ 1970 ! 3.4 ! 1.4 4.5 .I

W19009 OI3-W]BS-OI5 10/3/96 0.00 0.30 724 0.0'70J 1.0J 4.2 0.037UI 0.056 UJ 928 ! 4.6 ,f 1.7 4.5 ]

r_l_ O_J_tectiont_) I00 I00 I00 I00' 0 60 I00 I00 i00 I00
4v_'a_Valuea" 961 0.09 0.92 6.4 --- 0.080 4928 5.8 1.8 6.9
£tandardDe_iatlon* 331 0.033 0.20 3.8 --- 0950 5994 2.4 0.49 2.3
_faximu_ Yolues 1670 0.15 I.I 12 --- 0.13 15400 9.0 2.5 9.5

I II I ,p

Notes:
NA_'No(Amdyzed.NV ,,.NoVa/ue,_ - NoSlalhlfl_
QulllflerDe!lnNIone:U "I_'_.Deteet, J • EJllmaled,Blink - UP,cadged Det_"t

•The av_lge andstand-._ devb_o, valueswen ¢ak:u_tedusing1/2 oftheSOLfornor_detocts.
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Table A- !c

%VestemBayside

SimultaneouslyExtractedMetals in Surf'aceSedimentSamples(mg/kg)

(Page2 of3)

I III []

Somplin| Sample Sompling Somplin| Iron l._ud MntneJiom Mnnpue|e _lereor7 _'_lo_bdenom Nickel Potassium Selenium
locution ldentillention Date Interval

I I I

PRC 1996/199?Follo.,.on lmmegtmlon
55001 013-55H-001 1013/96' '" 0.00 0.50 4360 7.4 1810J 92,4,/ 0.02"/J 0.()73J 9.7 "/28 0.091J
55002 013-55H-O02 10/3/96 0.00 0.50 36"/0 7.6 1480J 74 | 0.027 J 0.053 ! 7.9 613 0.069 ]

V_I003 013-_B_005 !0/3_6 0.00 0.S0 2560 16.8 664 J 71,4! 0.024J 0.082J 3.5 252 0.062 J
WBO07 OI3-WBS-012 10/3/96 0,00 0.S0 2420 10.4 677 ! 66,4J 0.013J 0.061J 3.1 286 0.088 J

WBO09 013-WBS-OI$ 10/3796 0.00 0.50 2910 10.3 906 J 58.4J 0.020J 0.034J 4.8 360 0.072 U

Freq_ncy ofDetecti_ ('_) IO0 100 iO0 I00 100 I00 100 IOO 8o
Aven_eValues* .1224 I ! 1107 7.1 0.022 0,061 5.8 448 0.069
51_m_lo_!Om_f_Hfo_• 890 3.8 $14 13 0.006 0.019 2.9 211 0.022
MazimwmValuez 4560 I7 I810 92 0.027 0.082 9.7 728 0.09I

I I i i,, m q i

NOI_II"

NA• _!_LAnulyzed.NV- NoValue,-- - NoS_lstk:s
Our_ r_81OM:U • Non-Oet_J " Es_Med, Bhlnk- Unqus!lfle4Outed .....

•T_ ._ Jmd.ndord --tion vlluosm coital, using1/2oftheSOLfornon-dote', ( (,_



TableA-!c
WesternBayside

SimultaneouslyExtractedMetalsinSurfaceSedimentSamples(mg/kg)
(Page3of 3)

hmpllq Simple SimpHal" hmpliq Silver' Sedimm [ Tkilllam Vanadium Zinc AVS
Location identifltmlton Date Interval II I l II II

PRC199611997Follow-onIn_lizarloa
$5001 013-SSH-001 1013/96 0.00' 0.50 0.026 U ' 1250 0.072 u 8.6 24.7 J IlO"

$5002 013-55H-002 10/3/96 0.00 0.50 0,021 u 3210 0.056 u 6,9 20.6 J 68.3

wBo03 013-wB$-005 10/3/96 0.00 0.50 0.018 u 1900 0,0_0 u 4.6 25.2 J 4.9 u

wBo07 013-WBS-012 10/3/96 0.00 0,50 0023 U 2110 0.063 U 4.5 18.5J 6.1 U
W!3009 013-w85-015 10/3/96 0.00 0,50 0.023 U 2440 0.063 U 4.9 18.8 J 6.1 U

,, , ,,

frequencyof DetectionI_;) 0 I00 0 I00 I00 40
4refuge Values* --- 2182 --- 5.9 22 37
_landordDeviation* _ "/21 --- I.8 3.2 ---
k4axlmlunValues -- 3210 --- 8.6 25 110

III i

Notes:
HA =Not Analyzed, NV - NoVahm.-- - NoStatistics
OuJirmr Dermltlons:U • Non-Detect,J : EatimatmJ,Blank= U_ualffied Detect (,

"Theaveraoeendstandarddeviationvalueswere calculateduain0 1/2 Ofthe S(]Lfornoa-ddecfll.



Table A - ! d

WesternBayside

Pesticidesand PCBs in SurfaceSedimentSamples(pg&g)

(Page I of 3)

I i

SImp". _.mp.. S.mp.in. S.mpIiR. "_]['_ "C]H[ UR D|II__r.J: • LD R, N "R|O|, 'X._,' ,R'_, "_ ,Rt_42, ,RI'_4' , AtR,2_4, "R|2", ][_B]'I[(_

Locution ldentifleulion Date Interval ! ! ! II I

PRC 1,996/1997Follme-onlewe.¢liSation
SS001 013-SSH.001 10/3/96 0.00 0.50 1.3 U 1.3 U 1.3 U 25 U 50 U 25 U 25 U 25 U 25 U 25 U i.3 U
SS002 013-SSH-002 10/3/96 0.00 0.50 1.2 U !.2 U 1.2 U 23 U 47 U 23 U 23 U 23 U 13 J 23 U 1.2 U
Wl_O0l OI3.WBS-,002 10/9/96 0.00 0.50 1.1 U I.I U l.l U 21 U 43 U 21 U 21 U 21 U 27_J 27 ! I.I U
W1B002 013-W1BS.,0GI 10/9/96 0.00 0.50 I.I U I.I U I.I U 21 U 42 U 21 U 21 U 21 U 17J 18 I 1.IU
W9003 013-W95:-005 10/3/96 0,00 0.50 1.0 U 1.0 U 1.0 U 20 U 41 U 20 U 20 U 20 U 20 U 14 J 1.0 U

WB004 OI3-WBS-,O07 10114/96 0.00 0.50 5.3 UJ 5.3 U $.3 U 100 U 210 U 100 U 100 U 100 U 100 U 100 U 5.3 U
WB005 013-WBS-009 10114/96 0.00 0.50 5.4 UJ 5,4 U 5.4 U 100 U 210 U 100 U 100 U 100 U 100 U I00 U 5.4 U
W]B006 013-WBS-011 10/14/96 0.00 0.50 5.2 UJ 5.2 U 5.2 U 100 U 210 U 100 U 100 U IO0 U !00 U I00 U 5.2 U
WIB007 OIS-WBS-OI2 10/3/96 0.00 0.50 !.1 U I.I U I.I U 21 U 42 U 21 U 21 U 21 U 21 U 21 U I.I U
W1BO08 OI3*WBS-OI4 10114/96 0.00 0.50 5.3 U! 5.3 U 5.3 U 100 U 210 U 100 t] 100 U I00 U 100 U I00 U 5,3 U
WBOO9 013-W95-0|5 10/3/96 0.00 0.50 I,! U I.I U I.I U 21 U 42 U 21 U 21 U 21 U 21 U 21 U I.I U

W_014 . 013-W!]$-0_ 10115/96 0.00 0.50 5.9 US 5.9 U 5.9 U II0 U 230 U II0 U II0 U II0 U II0 U I10 U 5.9 U
WB016 013-WBS-029 10/15/96 0,00 0.50 6.3 UJ 6.3 U 6.3 U 120 U 250 U 120 U 120 U 120 U 120 U 120 U 6.3 U
WBOI7 OI3-WBS-031 10117/96 0.00 0.50 !.2 UJ 1.2U 1.2U 24 1.1 48 U 24 U 24 U 24 U 24 U 24 U 1.2 U
WB018 013-W1BS-033 10117/96 0.00 0.50 1.4 UJ 2.2 J 1.4 U 27 U 54 U 27 U 27 U 27 U 27 U 27 U 1.4 U
WB019 013-W_,%035 101l?/96 0.00 0.50 1.8 UJ 1,8 U !.8 U 36 U 73 U 36 U 36 U 36 U .]6 U .t6 U 1.8 U

Frequency of Detection _A) 0 0 0 0 0 0 0 0 19 19 0
Awralt Values* w .-. .............. 29 29 ---
Standard Devialton* ............. 20 !9 ---
MaximumValues _ -- " ............. 27 27 -.-
Ambient_,_ment _reentng galuea(#g/kg) NV NV NV NV NV NV NV NV NV NV NV
Ej_ecuRm,eeLow (ER.L).(pF./i_d Nv O.S . _ Nv Nv NV NV NV NV NV NV

i i i •

Noln:

NA • NM Anllyzed. NV,, No Value. -- - No Statistics
QualifierDefinition: UI, NonDetect.J ,, Estlmlded.Blink- Ul'_Ulllfled
•The_ _ MIndmn:l8evhdlonvaluewere ¢mlcullltedusing112thQSQI. fornon-detects.
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TableA-Id

Western8aysld¢

Pesticidesand PCBs in SurfaceSedimentSamples(PF_g)

(Page 2 of 3) .

Locmtton Ideatiflcation Dmte Interval I !I II I I III q

PRC1996/1,997Follow-on lm,esINgntlon
SS001 013-SSH-O01 10/3/96 0.00 0.50 1.3 U 2.5 U 2.5 U 2.5 U 2.5 U 1.3U 2.5 U 2.5 U 2.5U 2.5 U 2.'; U
55002 013-SSH-002 10/3/96 0.00 0.50 1.2U 2.3 U 2.3 U 2.3 U 2.3 U 1.2U 2.3 U 2.3 U 2.3U 2.3 U 23 U
WB001 013-WES-O02 10/9/96 0.00 0.50 I.! U 2..1] 1.2.!f II 2.1 U I.! U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
WE002 013-WBS-004 10/9/96 0.00 0.50 I.I U 2.1 U 2.1 U 2.1 U 2.1 U I.I U 2.1 U 2.1 U 2.1U 2.! U 2.1U
WB003 013-WB5-005 10/3/96 0.00 0.50 1.0U 2.0 U 2.0 U 2.0 U 2.0 U h0 U 2.0 U 2.0 U 2.0U 2.0 U 2.0U
W'B004 013-WBS.00? 10114/96 0.00 0.50 $.3 U 10U 10U l0 U l0 U 5.3 U I0 U 10 U l0 U 10 U 10U
W9005 013-WBS-O0g 10114/96 0.00 0.50 3.4 U 10U l0 U 10U l0 U 5.4 U 10 U 10U 10U 10 U 10U
WB006 013-WBS-011 10114/96 0.00 0.50 5.2 U 10U 10U l0 U 10U 5.2 U 10 U 10 U 10U 10 U l0 U
WB007 013-WBS-012 10/3/96 0.00 0.50 I.I U 2.1 U 2.1 U 2.1 U 2.1 U I.! U 2.1 U 2.l U 2.1 U 2.1 U 2.1 U
WB008 0l)-W]BS-014 10/14/96 0.00 0.50 5.3 U 10U 10U l0 U |0 U 53 U 10 U 10 U 10U 10 U 10 U
W9009 013-WBS-015 10/3/96 0.00 0.50 I.I U 2.1 U 2.1 U 2.1 U 2.1 U I.i U 2.1 U 2.1 U 2.1U 2.1 U 2.1U
WB014 013-WBS-02S 10/15/96 0.00 0.30 5.9 U II U II U II U II U 3.9 U II U I1 U II U II U II U
W9016 013-WBS-029 10/15/96 0.00 0.50 6.3 U 12U 12U 12U 12U 6..t U 12 U 12 U 12U 12 U 12U
WB01? 0|J-WBS-031 10117/96 0.00 0.50 1.2U 2.4 U 2.4 U 2.4U 2.4 U 1.2 U 2.4 U 2.4 U 2.4U 2.4 U 2.4 U
WB018 013-WBS-033 10117/96 0.00 0.50 1.4U 2.'/U 25 U I.S J 2.? U 1.4U 2.7 U 2.'/U 2.'/U 2.7 U 1_12].....

WB019 OI3-WBS-035 10/17/96 0.00 0,50 1.8U 3.6 U 3,6 U 3,6 U 3.6 U 1.8 U .t.6 U 3.6 U .!.6 U 3.6 U 3.6 L!

F'reqwegyo]'Dettc#on 06) 0 6.3 6.3 i3 0 0 O" 0 0 0 6.3
4tw'ageValues* -- 2.8 2.'/ 3.3 .............. 2.9
_tand_d Dev/agon* ........................
_mdmumYnlue# " _ I "1 t ! --- 2.2

4mbfem,._dlmenlScreeningValues(p g/kg) NV NV NV NV NV NV NV NV NV NV NV
E.O'e¢##RangeLow (ER-L),(/Jg/Jll# NV 2.0 2.2 1.0 002 NV NV NV 0.02 NV NV
EffectaRm_-U__,,,__,_(ER-M). (p_/l_.) NV 20 21 ./ 8.0 NV NV NV 45 NV NV' ' I P , I "'

Nofes:

NA • _1_ amalyzed,NV • NoValue, -- ,. NoStatistics
Qtll_ *nltlonl:U • NonDetect.J ,, Eo_moled.Blink • Uft_UllllfledDItIC/

"Th_ ae" Idllnchl_devlltt°n "rue were¢MculMeKIusl_ 1/2 "° SQLfro'a°a'd'' (



TableA-Id
WesternBayside

PesticidesandPCBsinSurfaceSedimentSamples(pg/kg)
(Page 3 of 3)

I I

_..p_'., S...'. S...|'., SI.p".. G'C CXLI_'N XPTCLI_ ,'PTCLRI_P1 MTI_OXC_L TOXPHEN E TOTAL PC'. TOTAL "'T.

Locmtiom Identification Date Interval I !I II I I I I

PRC 199&1997 Follow.an ]tltV$11faliOn

SSO01 OI3-SSH-001 10/3/96 0.00 0.50 13 U !.3 U 1.3U 1.3U 13U 130 U - ' --
SS002 013-$5H-002 1013/96 0,00 0.50 1.2U 1.2U 1.2U 1.2U 12U 120U 25 " --
WBO01 013-WBS-002 I0/9,_6 0.00 0.50 I.IU I.IU I.IU I.IU IIU II0U 54 15

WB002 013-WBS.004 10/9/96 0.00 0.50 I.I U I.I U I.I U I.I U II U II0 U 35 -
WB00) 013-WBS-005 10/3/96 0.00 0.50 1.0 U 1.0 U 1.0 U I.O U I0 U 100 U 24 ' -.

_ 013WB_O07 10/14/96 000 050 53 U 53 U 53 U 53 U 53U 530U ....
WB005 OI3-WBS-009 10/14/96 0.00 0.50 5.4 U 5.4 U 5.4 U 5.4 U 54 U 540 U - --
WB006 OI3-WBS-OII 10/14/96 0.00 0.50 5.2 U 5.2 U 5.2 U 5.2 U 52 U 520 U ....
WI_0? 013-WBS-012 10/3/96 0.00 0.50 I.I U I.I U I.I U l.! U II U I!0 U ....
WI_OII 013-WBS-014 10/14/96 "0,00 0,$0 53 U 5.3 U 5.3 U 5.3 U 53 U 5)0 U - --
WB009 0IS-WBS4)I$ 10/3/96 0.00 0.50 I.I U I.! U 1.1 U !,! U It U II0 U ....
WB014 013-WBS-025 10/15/96 0.00 0.50 5.9 U 5.9 U 5.9 U 5.9 U 59 U 590 U ....
WB016 013-WBS-029 10/15/96 0.00 0.50 6.3 U 63 U 6.3 U 6.3 U 63 U 630 U ....
WB01? 013-WBS-031 10/17/96 0.00 0,50 1.2 U 1.2 U 1.2 U 1.2 U 12 U 120 U ....
WB0111 013-WBS-033 10/17/96 0.00 0,50 1.4 U 1.4 U 1.4 U 1.4 U 14 U 140 U - 4.2
WB019 013-WB8-035 10/17/96 0.00 0.50 1.8 U 1,8 U 1,8 U I.R U 18 U 180 U -- : --

Freqw.¢7 ofDeucnan _) ' ' 0 0 0 0 0 0 ......
Average Yal_es* ................ 35 9.4
$_ D_(mfm * ....... - ...... 14 --
MeedmumValue: ........... $4 ! 5

Amblent,.Tedlmem_eenl_ Vol_ea(pg/lcE) NV NV NV NV NV NV 0.05 NV
E_ecls Range Low(ER-L), (pg/kg) NV 0,5 HV NV NV NV 22.7 1.5S
F_0_¢_J_onse-.q,_d/an(ER-,q,0.{/JS/l_) NV 6 NV NV NV NV _ IB0 46.1

Notes:

Nk • NOtAMiyl_l. NV • NOVIIIND.-- • NOSII_SticS
OulllflefD_inl(k_: U • NOnDel_ J • Estlml_, Blank• UnquIl_ed 0e_-t
•-r_. *.,QmmtI.d glbmdlnl(de_ll_Ofl_ werecS_u_ltedUIq 1/2 theSOLf_r/_]_.deh_Lt.

L.
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TableA-le

Western Bsys;de

Pesticides and PCBs in Surface Sediment Samples (_g/kg)
(PageI or6]

,,..,.k.,,..s''"s......,lu',e x..c t AC.LW,=ALOa,NX,.O,,i Aa,==,I Aa,=jl A.,3,0I AR,=S4i*A.,=.I ..C
r_ _-ol_ ,_rmm.rRepo_f

lit PRC93SEDOI?0 _gPJ3 O.SOU O.SOU 0.110U 33 U 67 U _3 U 33 U 3) U 3.tU 3) U 0.80 U
BI l_CgJSED0171 6/9/93 0.80 U 0.80 U 0,80 U 34 U G8U 34 U 34 U 34 U 34 U 34 U 0.80 U
BI PRC93SEDOI?2 6/9/93 0.90 U 0.90 LT 0.90 U 36 I.I 7_ LI 36 U 36 U 36 U 36 U 36 U 0.90 U

ftep_'Mt Mew Volue 17 17
BI I PRL"93SED0325 Jll 1/93 1.0U! 1.0UJ 1.0UJ 40 UJ 80U! 40 U! 40 U! 40 U! 40 U! 40 U! ] I.O UJ
BI! PRC'93SED0226 5111193 I.I OJ I.I OJ I.I U] 44 OJ 89UJ' 44 UJ 44 U! 44 U! 44 U! 44 U] Irl U!
BII PRC93SED0227 :3111/93 !.1 UJ I.I U! I.! U! 43 U! 115UJ 43 U! 4:3UJ" 43 UJ 43 UJ 43 UJ _!.1U!

Ifepgcmt¢Mm Vmhee 21 21
B12 . PRC93SED0230 4/211/93 0.8] UJ 0.8] U! 0.83 U! 3:3U! 67 U]i 3:3U! 33 U! J3 U! 33 I./] 33 U! 0.0 UJ
BI2 PRL"93SE1D0231 4/28/93 0.12U! 0.02UJ 0.12 UJ 33 UJ 66 UJ! 33 U! 3:3U! 33 US 52 ! 33 U! 8.0 U]
BI2 PRI-'_3SED0232 4/'20/93 0,82U! 0.82 U) 0.112U! 33 U,I 66U! 33 U! 33 U! 33 UJ 33 U! :33U! 8.0 U!

ItqWle,_eMm VaIec 211 17
013 PRC'933E00236 5/25/93 14U I+4 U 1.4U J56U IIII U 56 U :36U J+ U 06 u 56 U I.4 U
013 PRC93SEO0337 :3/25/93 1.4U I,4 U 1.4U :37U 110U 57 U :37U :37U 57 U 57 U 1.4 U
013 P1!.C93S000230 :3/23/93 23 U I.I U I.I U 909 U I111U 909U 909U 4:3U 45 U 4:3U 1.1 U

IfepIA._ Mm V#lme =6 ,76
B14 PRC935ED0241 3/27/93 1.3U! 1.3U! 13U! 53 U! 105U! 53 UJ ' :33UJ ] :33UJ :33UJ 53 UJ 13 U!
B14 PRcg_k_ED0242 $/27N3 1.3U! 1.3 U!_ 13U] 53 U! 10:3U! 33 I)], :33U) 53 UJ :33UJ 53 U! 13 UJ
BI4 PR(-"93SED0243 5/27/93 !.4 UJ 1.4UJ 14 U! 54 UI 10gU] 54 U] 34 U] :34U) 54 U! 54 UJ 14 U!

02 PRC935ED0173 6/11/93 11U! I.I U! 1.1U| 444 U| 889U! 444 U! 444 UJ 44 U] 44 U! 44 U! 11 U]
02 PRC93SED0176 6/ll/_ II U! 1.1U! I.I U! 444 U3 889U! 444 UJ 444 UJ 44 U! 44 U: 44 US' II U!
B2 PRC93SED0177 6/IU93 1.i UJ |.i'USI l.I U! 2!7 L/_/ 435U3 217 U! 217 U3 43 U! 43 U! 43 U3 I.I U!

eee//ameMm V_T=e 22 22
03 PRC935ElSOI|I J/2J/93 14U 1.4U 1.4U 54 U 1081U :34U 54 U _4 U 54 U :34U 1.4 U
03 PRC93SED0182 $/25/93 1.4U 1.4U 1.4 U 54 U 11oU 54 U 54 U :34U 54 U 54 U 1.4U
B3 PRL"935ED01113 $/25/83 "i.4 U |.4 U 1.4 U 541 U IO111U 54 U 54 U 54 U :34U 54 U 1.4 U

ii'el_k'_ Mm VL_e 27 27
B4 PRC_JSEDOII_ 6/11/9.1 |.0 UJ 1.0 U! 1.0U! 39 UJ 711UJ 39 UJ 39 UJ 39 UJ 39 U! 39 U! 1.0U!
B4 PRL'_I3SEDOIII7 6/1_3 I.OU! 1.0 U3 1.0UJ 42 UJ 113UJ 42 U! 42 UJ 42 UJ 83 UJ 500 J |.0 US
M PR_3SF.DOIII8 6/11_3 7.1 UJ 0.70 UJ 0.o U! 156U3 313U! 13,'6UJ 156UJ 31 U! 31 UJ 31 U! 0.8 UJ

rt_ Mm v_ _L I ?l

B3 F'RC_Y3SEOeI_ &qM93 57 UJ, I.I UJ 1.1U! 45 U! 91 U! 45 UJ 45 U! ,15U! 45 U! 45 U! I,I UJ
BS PRC93SE'D0193 6/11/93 244 U], 1.2U! 1.2U! ,100U! 976U!, 4118U3 4118U! I 49 UJ 49 UJ 49 U3 1.2 U!
B5 I_RL"93SED0194 6/11/93 13 U! 1.3 U! !.3 U! 500 UJ' 1000U! i 500 U! 500 U! 50 U! 50 U! 50 U! 1.3 U!

B_ PRC93SED0197 _/93 1.0U 1.0U 1.0U 40 U 00 U 40 U 40 U 40 U 40 U 40 U 100 U
06 PRC93SED0191 6/9/93 I.IU I.}U I.IU 44U 19U 44U 44U 44U 44U 44U 111U
06 PRC93SED0199 fu9/93 I.I U I.I U I.I U 45 U 91 U 45 U 45 U 45 U 45 U 45 U I.I U

I

NA = Nor_, NV s NOVskJe,- = No _tdJ_i_l

Ouelr_r O_nl_a_: U - Non D_ect J= Esl_m_od,el_k • _ D*l_l
*vm _mdstw_larddev_lon value vmre€_lcu_ed us_/I/2 IheSOL for non.<lel_l_
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Table A. !e

Wcst©m Baysldc

Pesticidesand PCBs in SurieaccSed;mcnt Se.nples(p!_kg)
(Page2of6)

i i

SsmpIfng $mmple Smmpling ABIIC ACHLRDNI[ ALDRIN ARI01| ARI221 ARI2.12 ARi242 ARI2411 AR!254 ARI260 BBHC
Lecadn IdendflcaliN hie

i iii i

B? PR_3SIED020) 6/24/93 I,IUJ 1.lUJ l.lUJ 43UJ 8S UJ 43UJ 43UJ 43 UJ 43UJ 43 UJ I.IUJ
87 PRC93SEDO2N 6/'24/93 1.0U) 1.0UJ 1.0 UJ 40 UJ 80 UJ 40 UJ 40 UJ 40 UJ 40 UJ 40 UJ t0 13.1

B? PRC93SED029J 6/24/93 1,0UJ 1.0UJ 1.0UJ 42 UJ 83 U.I 42 UJ 42 UJ 42 UJ 42 UJ 42 UJ 1.0UJ
I'ep/k._ Men Va/me 21 21

B8 PR_SED0201 tP24/93 0.?0UJ 0.70UJ 0.70 UJ 29 UJ Yl U) 29 U.I 29 UJ 29 UJ 31 J 29 UJ "/.I UJ
BII PRC93SEDO209 6/24/93 O.B0UJ 0.80UJ O.liOUJ 30 UJ 61 UJ 30 UJ 30 UJ 30 UJ ' 30 UJ 30 UJ O.IlOUJ!
B8 PRC'9"JSEO0210 "&Q4_95 0.80U.I' 0.80UJ' 0.80 U,f 3J UJ' 66 U.I' 33 U! 33 U! 33 U! 3.t UJ 33 UJ' 8.2 U,r!

Irep/k.aeMean V_m ,11 16
B9 P1P,C93SIED0214 $/27/93 0.60UJ 0.60UJ 6.J0U.I 26 UJ 52 UJ 26 U] 26 UJ 26 UJ 26 U.I 26 UJ [ 6.J UJI
B9 PIRC93SED021J $/27/9,_ 0.?0UJ 0.?0UJ 6.B0UJ 27 UJ $5 UJ 27 UJ 2"/UJ 27 UJ I 2? UJ 2"/UJ ! 6.8 UJI
B9 PRCg_qED0216 $/27/93 0.79UJ 0.70U| 6.90U$ 211UJ 56 UJ 28U! 28U] 28UJ 28 UJ 28UJ 6.9UJ

irqM_,weJWm V_ 14 14
rrL_M_y _ Del_',l_o_ _) 0 0 0 0 0 0 0 0 1510 8 0

4_e_pt'Po/w#I ......... 22 3_,. --
_m_elbe_£)e_m_kme ...........

t,fa_mumIPa/_a ........... 28 178 --
4m61_Eedlm.me_nl, 8 Yatwa(HI_ NV l_f NV NY NV NV NV NV HV NV NV
_'ec_ _ Low(E,_-U,(#_J Nv o.5 _ NV NV NY NV NV NV NV NV

Notes;

------ ( (
o_: U - Nc_Oetecl,J - E_tlmMed.Brink- _ Dete_

w_ Mlmclmd_ veluem cMc:u_edusing1/2It_ SOLfornon-detecte.



TaMe A-Ic

Wcstcm Baysidc

PesticidesandPCBsinSurfaceSedimentSamples(pg/l(g)
(Page3 or6)

SampIiqt,eeaflemtdmflflu_eaSampleSampIialgDaleDDHC uo. I I,,,,+, I'.i..,.,,, ! ,,osi i i J I r,O,,,NALENORINKT
199e;EL-*I_,_PIAs#e#w,e,eR_n

BI PRC'935El_I?O 6/9/93 _.SOU 3.3 U 3.3 U 3.3 U 1.7U 1.7 U 1.7 U 1.7 U 1.7 U 3.3 U 4.2 U
BI PRC93SEDOITI 6/9/93 |.110U 3.4 U 3.4 U 3.4 U 1.7U 1.7 U I.? U I.? U 1.7 U 3.4 U 4.2 U
BI PRC93SEDOIT2 6_/93 ).00 U J.6 U 3.6 U 3.6 U I.S U I.I!U I.S U I.S U 1.8 U 3.6 U 4.5 U

Iq_iceeeMemeVilMe L7 I. Y 1.7

BII PRC93SEDO225 5111/93 I.OU! 4.0 UJ 4.0 U! 4.0 UJ 2.0 U! 2.0 UJ 2.0 U! + 2+0U! 2.0 UJ 4.0 U! 5.0 U!
BII PRC93SEDO22fi $111/91 I,I UJI 4.4 U! 4.4 U! 4.4 UJ 2.2 U! 2.2 U! 2.2 UJ ..! 2.2 U! 2.2 UJ 4.4 UJ 5.6 UJ
BII F'RC935ED0227 $111/93 I.I UJi 4.3 U! 4J US 4.3 UJ 2.1 US 2.l U! 2.1 UJ r 2.1 UJ 2.1 UJ 4.3 UJ 5.3 UJ

Itq_€_e Mm Ivd.e Z ! Z ! ZI

912 PRC935ED0230 4/21_3 II.0UJI 3,3 U| 3.3 u! 3.'I uJ !.1 us 1.7 u!, 1.7 u] 1.7 u! 17 u! 3.3 u! 4.2 u!
o12 PRC93SED0231 4/28/93 II.0U! I 3,3 UJ 3.3 U! 3.3 UJ 1.6 UJ 1.6 U! i 1.6 U! 1.6 UJ 16 U! i 3.3 US 4.I U]
B12 I_C93SED0232 4/211/_ II.0U! _.3 U! 3.3 U! 3.3 U! !_6UJ I.&UJ[ 1.6 U! 1.6 UJI 16 U! 3.3 UJ 4.l U!

Ill'ep_-MeMm V, Im# !. ;' I.? I.?
BI3 PItL"93SED0236 5/2_l_3 1.4 U 5.6 U 5.6 U 5.dU 2.11U 2.11U 2.11U 2.S U 2.a u $.6 U 6.9 U
BI3 PRC935EDO23T $/25/93 1.4 U 5.T U 5.7 U 53 U 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 5.7 U 7.1 U
BI3 F'RCS.I!EDOZ1D 5/25/93 I.I U 4.5 U 4.$ U 4.5 U 45.0 U 2.3 U 2.3 U 2.3 U 45 U 91 U It4 U

ItepUc_ Mm Ys/_ 26 2L _L6

BI4 PRC93SED0241 5/2T/S! 13 U! $.3 U! 5.3 U.I II.0 U] 5,3 UJ 2.6 U! 2.6 U! 2.6 UJ 5.3 U! ._.3U! 6.6 U!
BI4 PRC935ED0242 5/27/95 13 UJ 5.3 UJ ' 13 J II.0 U.I S,3 U! _ 2.6 US 2.6 US 2.6 U! 5.3 U! 5.3 U! ft.6 UJ
BI4 PRC9JSED0243 5/_7/93 14 UJ 5.4 UJ 5.4 UJ I 1.0UJ 5.4 UJ 23 U! 2.?UJ 2.7 UJ 5.4 U! 5.4 U!, fi.S UJ

B2 PRC93SEDOIT5 6AI_J !1 UI 4.4 U! 4.4 UI 4.4 US 2.2 U] 2.2 U] 2.2 IT! 2.2 U! 22 UJ 4.4 UJ 5.6 UJ
B2 PP,C93SEDOI?6 _ II U! 10 J 4.4 UI 4.4 U! 2.2 U$ I 2.2 U! 2.2 U] 2.2 U] 2.2 U! 4.4 UJ 5.6 UJ
B2 PRC93*qEI_IT7 _ I.I UJ 4.3 UJ 4.21UJ 4.3 U! 2.2 U$ I 2.2 UJ 2.2 U! 2.2 U! 2.2 U! ,13 UJ 5.4 U!

Iteld/(_/krm F'_rw 4,1 12 2,?
B$ I_L'_JSEDOIIll 5/25/93 1.4 U J.4 U 5.4 U 5.4 U 2.? U 2.7 U 2.7 U 2.7 U 2.7 U 5.4 U 6.S U
!t3 PRC93SlED011_ 5/Z_/_J 1.4U 5.4U 5.4U 5.4 U 2.?U 2,7 U 2.7 U 2.?U 2.7 U 5.4 U 6.8 U
B3 PltC93SEDOIIL1 5/25/113 1.4U 5.4 U 5.4 U 5.4 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 5.4 U 6.8 U

Irq_mv Mm v_ew 1_ _._e 1_'
M PRC93-qEDOlU e_/93 1.0 U! 3.9 U] 3.9 UJ 3.9 U)_ 2.0 U! 2.0 UJ 2.0 U! 2.0 UJ 2.0 UJ 3.9 U! 4.g U!
B4 PRC93SEDOIII? (;/11/93 1.0U! 4.2 US 4.2 US `1.2U]I 2.1 U] 2.1 U) 2.1 UJ 23 U! 2.1 UJ_ 4.2 U! 5.2 UJ
B4 PRU'_JSED01111 6/I/93 0.11UJ 1.1 U! 3.1 UJ 3.1 U! 1.6 UI f.6 U! I+fiU! 1.6 U!, 1.6 U! 3.1 UJ 3.9 UJ

ilr_,JYcdeMamYe/aee !.9 LIP 1.9

B5 PRC93SEDOI92 &ql/93 I.I U! 4.5 U! 4.5 UJ, 4.5 U! 45.0 U! 2.3 U.f' 2.3 U! 2.3 UJ 45 U! 91 U! $.7 U!

B5 PRC935ED0193 6/I/93 1.3 U! 4.9 UJ' 4.9 UI_ 4.9 U] 24.0 U! 2.4 UJ 2.4 U! 2.4 U! 24 UJ 49 UJ 6.I U!
B5 PRC93SED0194 6/I/93 1.3 U! 5.0 UJ 5.0 U! 5.0 U! 2.5 U! 2.5 U] 2.J U! 2.5 U) 2.5 UJ 5.0 U! 6.3 U!

eq_ee Mare V_ 1_ Z4 2.4
Bd PRODSED0197 6/9/93 100U 4.0 U 4.0 U ,1.0U 2.0 U 2,0 U 2.0 U 2.0 U 2.0 U 4.0 U 5.0 U
B& PRC_)3SED01_I 6_J III U 4.4 U 4.4 U 4.4 U 5.2 U 2+2 U 2.2 U 2.2 U 2.2 U 4.4 U 5.6 U
B6 PRC93SED0199 tV_/93 11.4U 4.5 U 4.5 U 4.5 U 2.3 U 2,3 U 2.3 U 2..! U 2.3 U 4+5 U 5.7 U

NMelI:
NA- Nol/VW_Id, NV- NoVMue,--- NoM_kn_l
Q_I'w 0e_millem:U • NonDelKI, J • Em_md. BW_k• _ Oe_ect
......... .. _,4 ,,_.,_,,t_,,_let_v)MionvMuem cal_tlt_ ullngI/2 _ BQLforrmn-,eleq_*.
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TableA-le

We_emBaystde
PesticidesandPCBninSurfaceSedimentSamples(l_g/kg)

(Page 4 of 6)

II

Ssmplb_ S.smple Sampling DBHC DDD DDE DOT DII[LDRIN I ENDOSl I_NDO$11 ENDOSSLF tNDRIN ENDRINAL ENDRINK'Ir
I,ec.augimn ldmli fkr.,mliom Dante

mnn i I

B7 PRC93SED0203 6/24/93 I.I UJ 4.3 UJ 4.3 UJ '/ 6.4 J 2.1 UJ 2.1 _l 2.1 UJ 2,1 U] _'.1U! 4.3 UJ _.3 U]
B7 PRC93SEIX)204 6/24/93 I0 UJ 4.0 UJ 4.0 UJ 4,0 (JJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ! 2.0 UJ 4.0 UJ $.0 UJ
[iT PP.C_3SE.DQ20S 6/24/93 1.0UJ 4.2 UJ 4.2 UJ 4,2 UJ 2.1 UJ 2.1 UJ 2.1 UJ 2.1 UJI 2.1 UJ 4.2 UJ 5.2 UJ

R,_nw_ v,_mt 21 21 J.3 .

BB PRC93SEDO20a 6/24/9:3 7,1 UJ 2.9 UJ 2.9 UJ 2.9 UJ 1.4 UJ 1,4UJ 1.4 UJ 1.4U) 1.4UJ_ 2.9 UJ 3.6 UI
B| PRC93SED0209 6/'24/93 o.ao UJ 3.0 UJ 3.0 uJ 3.0 UJ I.'J UJ I.$ uJ I.S UJ 1.5 uJ I.S u! 3.0 UJ 3.8 u.r
BI PRC93SED0210 6/24/93 a.2 UJ 3.3 U! 3.3 U] 3.3 UJ 1.6 uJ 1.6 uJ 1.6 UJ 1.6 uJ 1.6 UJ 3.3 uJ 4.1 UJ

]eplk'mVMe,m Vdw I.$ IJ L3

B9 PRC_JSED0214 5/27/93 6.SUI 2.6 U! 2.6 U! S.2U] 2.6 U] I.] U) 1.3 U] I,J U} 2.6 U] 2,6 UJ 3.2 U]

189 PRC93SED0215 5/27/93 6.8 UJ 2.7 UJ 2.1 UJ 5.5_UJ 2.7 UJ; 1.4 UJ 1.4 UJ 1.4 UJ 2.7 UJ ! 2.7 UJ 3.4 UJ

Rqp_ B9 PRL"93SED0216 $T27/93 6.9 UJ 2,II U! 2.8 UJ 5.tlUJ 2.8 UJ 1.4UJ 1,4 UJ 1.4UJ 2.a UJ 2.11UJ 1.5 UJ
Mere V,_ee 1.4 I.,t 2T.

rm_m_ qf_o. 06) 0 S.o S.o i.o o o _ o o o o
g_emlpeVdw_ ° -- 2.2 2.3 i'.J ...........

Vd_r -- $ 6 5.5 .........
(_h_,_ ,f,,_m_,w,_'nml_, V_,es (/alVli0 lqV NV -- l'qV lqV I_ NV NV NV NV NV
P+M_##ltmjre Low(F.R.L),(la_q_ NV 2.0 2.2 1,0 0.02 NV l_v NV 0.02 NV NV
.r._-u her,-Ak_m (F.R,k0, (# JV/_J NV 20 2? ? 8.o Nv Nv Nv 4s Nv _rv

i

4

NOtlmi:.

NA_Nev" -'v2N, NV• NOValue,-- • No8tmnu (

m: u • NonDmd, J ' Enrmm_l,Slwk' _ Dated

_ndMmrdsnJdmek_km,,mluetramscslOJ_sdtmlnl}1/2IheSOLkit non-deteds.



TableA-le
Westerngayside

Pcsficldea and PCBs in Surface Sediment Samples (pg/kg)
(Page 5 of 6)

SsmpIin| Sample SsmpIta| GIlIlC GCliLRDNE HPTCLR HFI'CLREP MTHOXCItt. TOTAL PCBJ ' TOTAL DDTs
[,e_eien /denltflestlem Date

I I I I I

1_6 r_oTec*o/kseune,,t Repo.
BI PP.cgJSED0170 6/9/93 0.00 U 0.110U 0.110U 0.80 U I.? U
BI PRL"93SEDOI?I 6/9/93 0.00 U 0.00 U 0.110U 0.110U |.7 U
BI PRC93SED01T2 6/9/93 0.90 U 0.90 U 0.90 U 0.90 U |.l U

Re'p/k'_ Mm I"die .. -

B I! PRC93SED0220 5/I1/93 I.O U! 1.0 U! 1.0 U! 1.0 UJ 2.0 U!
BII _C93SED0226 _/!|/93 I.I U! I.I UJ I.I U! I.I U! 2.2 U!
BII PRL"93SED0227 $111/93 I.I UI I.I U] I.I U} I.I U] 2.1 U)

Eli PltL'93SED0230 4/28/93 0.113UJ 0.113U] II.0UI 0.13 U! 13 U!

DI2 PRC93SIED0231 4/28/93 0.112UJ 0.112UJ II.0UJ 0.112UJ 1.6 U!
BI2 EItC93SEDOZ12 4/211/93 0.112U) 0.|2 UJ IL0U! 0.112U) 1.6UJ

Rt'Jdk'_eMm Pdie 36
BI3 P1[I-'_3SED0236 $/25/93 14 U 1.4 U 1.4 U 1.4 U 2.11U
BI3 I_-L"935ED0237 5/25/_3 1.4U 1.4U 1.4U 1.4U 2.9.U
BI3 PRC93SIEDO23JI $/2_/93 23 U I,I U 23.0 U I.I U 2.3 U

BI4 EI_C93SED0241 S/27/93 13 U! 1.3 U! 13 UI 1.3 U] 2.6 U!

El4 EItL'93SED0242 ';/271'93 13 UJ 1.3 Ui 13UJ! 1.3 U] 2.6U.I,
g14 Pl_L"93SIED0243 5h'/T/93 14 UJ !.4 U! 14 UJ 1.4U! 2.7 UJ _

lel_ Mm Va/mt -- 10.2

B2 PRC93SED0175 _lsV3 II U! I,I U! !! U! I.| UJ . 2.2 U]
B2 EEC93SEDOI?6 6/E/93 II UJ 1.1UJ IIUI I.I UJ 2.2 U]
B2 _3S_1_ 6/11/921 I.I UJ i.i Ui i,I UI I.! U! 1.! UJ

It,eplleWtMm V_e - 7.0

B3 PRU"93SEDOIIII !/2!iV21 14 U 1.4 U 1+4U 1.4 U 2.7 U
B3 PRL"935ED011_ d.I/25/921 1.4 U 1.4 U 1.4 U 1.4 U 2.7 U
B3 PP.CgISED011D $/25/113 1.4 U i.4 U 1.4 U !.4 U 2.7 U

I_ Mew Vi - -
B4 PRC921SEDOIII6 _1/921 I.OUI 1.0 UJ 1.0 UJ 1.0 UJ 2.0 UI
B4 PRO)3SED0117 6/11/93 1.0UJ 1,0UI 1.0 U] 1.0U! 2.1 U!
B4 I_C_.qEDOlU 6/11/93 ?.SUJ 1.6UJ 0.7" UJ 0,70U! 1.6UJ

B$ PltC_JSEDOI92 _ I.I OJ I.I U! I.I UJ I.I UJ 2.21UJ
B$ I_C_SEDO193 I;/11/93 244 US 1.2U! 1.2 U! 1.2 U! 2.4 U!
B5 PRC93SEDOI94 6/11/921 121UJ 1.21Ui 1.21UJ 1.21U! 2.$ U!

I_ Mm V_ - ..
B6 PRC_JSEDOI97 tl/9i9"J 1.0U 1.0 U 1.0 U 1.0 U 2.0 U
B6 Plt,L'_21SEDOI90 6#9/93" I.I U I.I U ILl U I.I U 2.2 U
B6 PRC'921SED0199 6/9/91 I.I U I.I U I.I U f,I U 2.3 U

lq, aaw Mem, Vdm , - .e.

Nms:
NA wNolIMW/f_d,NV. NoVskJe,_ e NeSI_h_el
Qus_fl l)dkdltm_:U - Nen Oetect,J • E_Imme, Bik - _ D_ic/
......... . ..,,,4,_,m,_! dev_km_ wsmcslcu_edus_0t/2 theSOLfoenen-d_eclS.



• • •
TsbleA-!e

W©sternBsyslde
Pesticides and PCBs in Surface Sedkncnt Samples (pg/kS)

(Page 6 of 6)

Sampiillg Sample Sampling GBHC GCln,RDNg HPTCLR HPTCLREP '_ITIIoxcItE, I TOTAL PCh TOTAL DDTs
Locmlkm IdnliflcaliN Date

B II

B7 PRC93SED0203 6/24/93 I.I UJ I.I UJ I.i UJ i.I UJ 2.1 UJ]
B? PP,C93SED0'204 6/24/93 1.0UJ 1.0U| 10 UJ i.0 UJ 2.0UJ'

B7 PRC93SED020S 6/24/93 1.0UJ 1.0U| 1.0UJ 1.0UJ 2.l UJ'
R_lieete Men Y_ .. J.6

BI PP,C93SgD02011 6/'24/93 0.'70UJ 030 UJ T.! OJ 030 UJ i.4 U.I
BE I_C93SED0209 6/'14/93 0.80U! 0.80U.I' 0.1gOUJ 0.80UJ I.$13./
BE PRC93SED0210 6124/93 O.IgOU] 0.00 U! 12 U.t 0.80UJ 1.6U_)

RqA_.*NMeanVaEvG 29 --
!

B9 PRC93$IED0214 $/27/93 6.5 UJ 0.60 UJ 6,.qUJ 0.60 U} i,3 UJ
[_9 PI[tCg.]SI_D02|.q 5_7/93 6.11UJ 0.70 UJ 6,11UJ 0.70 UJ 1.4 UJ
B9 PRCg.IsED0216 S/27/93 6.9 OJ 0.70 UJ 6.9 UJ 0.70 OJ i.4 U!

F_rmmq,_'D_,_on t'_) o 0 o o o ....
AvemlprVa/t_t • ..... 32._ "7.6

M_rlmwmVn/wJr ...... .!6 10.2
Ambient,._mqmtrd,._g_rdl,_Vd_ (MU/_ NV 0.5 _ NV _PV _ NV

FJ'_-w#Rav_ Low¢T.R./J,(#WtlO NV NV Nv IcY NV _7 l,se

I I II I

NOlll: ]..-

:l_r .rkl_, NVaNo VIRUS,--|No +lllllltk_ll ,l +

._lons:O• Non I_ecl, J = EItimlted, Bllmk• Onqu_'_ed I_lm:t

"The_l_ j_ lind _m_iard de_tk_ vMuew_o €_q©ul_tedu_tngIt21he SOLf_r non-defects.



TableA-1f

WesternBayside
PAH Compoundsin SurfaceSedimentSamples(pg/kg)

.(PageI of 2) "

.., , .. ,, ,,,

td

i i i 0Sampling Sample Scrupling _ < m z m
Location Identification Date

PRC i996/1997Fotlow-onInyesffgation ..... '.....
SS001 013-SSH-001 10/3/96 250 U 250 U 2S0 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 2:50 U 120 J
SS002 013-SSH-002 10/3/96 230 U 230 U 230 U 230 U 230 U 230 U 230 U 230 U 230 U 230 U 230 U 120 J
WB003 013-WBS-005 10/3/96 200. U 200 U 200 U 200 U 200 UJ 200 UJ 200 UJ 200 UJ 200 U 200 U 200 UJ 200 U

WB00? 013-WBS-012 . 10/3/96 210 U 210 U 210 U 210 U l_i0_ _ 210 UJ 210 UJ 210 UJ 210 U II0 J 210 UJ 210 U
WB009 013-WBS-015 10/3/96 210 U 210 U 210 U 210 U 140 ! 240:J 210 U] 210 UJ 210 U 100 J 210 UJ 110 J

J:'requencyof Detection (_) 0 0 0 0 40 20 0 0 0 40 0 60
4verage Values* ..... 122 137 ...... 110 -- I! !
_tandardDeviation* ............... 8.9
I/laxfmumValuez ........ ' 140 240 ..... !10 -- 120

4mblenr Sediment Screening Values (pg/kg) lq'V NV NV ' NV NVI_r HV'_,.I NV NV NV NV :..' HV HV

SJ_cts Range Low (ER-L) (i:g/kg) !6 44 85.3 261 430 HV HV HV NV 384 63.4 600

_ffectsRangeMedln_n(F_.R-M),(pg/l_, 500 640 II00 1600 11600 ] HV ] NV NV H" 2800 260 5100i |, 1 i

[

Notes:
NA: NotAnalyzed,IIV : NoValue,-- - NoStstisUcs
QualifierDefinitions:U : Non-Detects,J: Estimated,Blank• UnqualifiedDetect
"Theaverageandstandarddavlatlonvalueswerecalculatedusing1/2oftheSQLfornon-detects.
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TableA-! f

WesternBayside
PAH Compounds in Surface Sediment Samples (_tg/kg)

(Page2 of 2) "

Location Identification Date

PRC 1996/1'997Follow-on Investigation '" '"' .......
SS001 013-SSH-001 10/3/96 250 U 250 U 250 U 250 U 250 U 140 J -- 260 260
ss002 013.SSH.002 10/3/96 230 U 230 U 230 U 230 U 230 U 120 J -- 240 240 '_

WB003 013.WB5-005 10/3/96 200 U 200 U! 200 U 200 U 200 U 200 U --- 380 ---
WB007 013-WBS-012 10/3/96 210 U 210 U! 210 U 210 U 210 u 140 J .... 380

WB009 013.WBS.015 10/3/96 210 U 210 UJ 210 U 210 U 210 U 150 J -- 500 740.
Frequency of Detection (_) 0 0 0 0 0 80 .......

Average Values* .......... 130 .....
Standard Deviation* ............ 20 ......

Maximum Values .......... 150 -- ---

AmbientSedimentScreening Values (Pg/kg) NV. NV NV NV NV" NV NV NV 5130
Effects Range Low (ER-L) (Pg/kg) 19 NV 70 160 240 665. 552 !700 4022

HEffects Range Median (F-'R'M)'(pg/kg) I 540 Wv_.. 670 2100 2600 2600 3160 9600 44792_
i i i I i i i

Notes:

NA- Nt_Analyzed,HV - NoValue,-- --"NoStatistics

Quay* 'h_tiona:U ,, Non-Detects.J : Ealin_ted.Blank: UnqualmedOeteci _4
*Theq_ ,,geandstandarddeviationvalueswerecalculatedue|ng1/2ofthe,SOLfornon-I A

q_



Table A- Ig

Western Bayslde

PAHCompoundsin SurfaceSedimentSamples(pg/kg)
(Page! of 4)

°*i ji0! i 0IL,e_tlemr Identification Date latervsl _ _ ,,r
PRC 199611997Follow, me lmpe_atlon

B I PRC'94SVL!) 15 4/26/94 0.00 0.30 110 UJ I l0 UJ 110 UJ i'40 J 190 J 220 J !70 J 110 UJ 250 ) I I0 UJ 360 J 60 UJ
BI PRC94SVl..I I I? 4/26/94 0.00 0.30 II0 UJ II0 UJ II0 UJ I I!0 U! II0 UJ 110 ! I!0 UJ II0 UJ II0 UJI II0 UJ 180 J 60 UJ

BI I'RC94SVLII II 4/26/94 0.00 0.30 II0 UJ !10 UJ I!0 US' !!0 U| |70 J 220 ] 160 J I!0 UJ 190 J II0 U) 390 J 60 U|
R_Hc_e Mm Value 8:) 158 18"J 12J $$ 16$ JI0

BII PRCg,ISVLI036 3/29/94 0.00 0.20 130 U 130 U 130 U 130 U 130 U 130 130 U 130 U 130 U 130 U 230 67 U
Bll !_C94SVLI038 3/29/94 0.00 0.30 140 U 140 U 140 U 140 U 160 200 140 U 140 U 140 U 140 U 220 71 U
BII IPRC94SVI,1039 3/29/94 0.00 0.30 140 U 140 U 140 U 140 U 190 260 210 140 U 140 U 140 U 260 74 U

JlepIieMeMeu Vddue _! IJI I P7 I1$ 6J 68 237
BI2 PRC94SV1,1112 4/26/94 0.00 0.30 120 UJ 120 U! 120 U! 120 UJ 120 UJ 130 J 120 U] 120 U! 120 UIJ 120 US 130 ! 60 U!
BI2 PRC94SVLI 113 4/26/94 0.00 0.30 130 UJ 130 U! 130 UJ 130 U| 130 UJ 130 UJ 130 UJ 130 UJ 130 U! 130 US 150 ] 70 UJ
BI2 I_cg,isvI, 1114 4/26/94 0_00 0.30 100 U| 100 U| 1O0UJ 100 UI 100 UJ 100 US 100 UJ 100 US 100 Uli 100 UI 100 U! 50 UJ

lepltt, ln Mean Y_€ $8 31 12 $8 $8 $8 l I #
BI3 PRC94SVI,1040 3/211/94 0.00 030 170 U 170 U 170 U 170 U 180 250 220 170 U 170 U 170 U 250 88 U
BI3 PRC94SVl, IIMI 3/28/94 0.00 0.30 |70 U 170 U 170 U 170 U 180 280 240 170 U 170 U 170 U 190 90 U
BI3 I_C_Ib"VLI042 3/28/94 0.00 030 170 U 170 U 170 U 170 U 170 U 210 170 U 170 U 170 U 170 U 310 90 U

RepHeateMeln Va/ue 8S 148 24"/' 182 85 8S 250
FI!3 !1C94SVI, I1"/9 S,'2/94 0.00 0.30 120 U! 120 UI 120 UJ 120 UJ 130 ! 170 ! 120 1 120 U! 120 UJ 120 U! 210 S 60 U3

BI3 PRC94SVI, IIS! S/2/94 0.00 0.30 130 UJ i30 UJ i30 US 130 U! !.:0 U! !40 ! 130 U] 130 UJ 130 UJ 130 UJ 170 J 69 US

813 P]KC94SVi,II82 5/2/94 0.00 0.30 130 U! 130 US 130 US 130 U! IJ0 US 130 US; 130 UI 130 UJ 130 U3 130 US 130 U! 66 U!

hp//em_e Mtmn VOlu 6:1 l? 125 83 6J 63 148
BI4 PRC94SVl,1043 3/28/94 0.00 0.20 160 U 160 U 160 U 160 U 200 270 160 U 160 U 160 U 160 U 490 85 U

BI4 l'RC94SVl, I045 3/28/94 0.00 0.30 160 U 160 U 160 U 160 U 160 190 160 U 160 U 160 U 160 U 360 83 U
1_14 !_C94SV1,1046 3/28/94 0.00 0.30 160 U 160 U 160 U 160 U 180 200 180 160 U 160 U 160 U 430 , 83 U

Iqllt'tm Mm trite 10 18J 228 ILl 88 80 _7
82 IPRC94SVl,1022 3/30/94 0.00 0.20 170 U I?0 U 170 U 170 U 220 360 260 170 U 170 U 170 U 280 90 U
B2 PRC94SVi, I024 3/30/94 0.00 0.J0 140 U 140 U 140 U 140 U 190 260 190 140 U 160 140 U 200 "/4 U

82 PRC94SVI,1025 3/30/94 0.00 0J0 IS0 U IS0 O IS0 U I$0 U DOU 210 150 U 150 U 150 U 150 U 330 76 U

lep//cWe Mmn Vddue 77 l&? 277 175 77 1#7 278
83 1PRC94SVLI026 3/29/94 0.00 0.30 160 U 160 U 160 U 160 U 160U 220 160 U 160 U 160 U 160 U 3?0 115U
B't PRC'9,iSVLI02? 3/29/94 0.00 0.30 140 R 140 R 140 R 540 1 !60 ] _0 S' 270 3 180 J '830 J 140 R 880 ! 73 R
83 PRC94SVI,I028 3/29/94 0.00 0.30 130 U 130 U 130 U 130 130 210 160 130 U 160 130 U 310 67 U

RqF/__B Mm Ve/ee _ 123 31_/ 170 108 290 520

Nols|"
NA • NM/_I_ZN, NV - NOVslue,-- - NO8tllldl_
Quli_lm.Delnk_ U s Non-Ool_, J - El_lmeted,Blink" Unq_lfled OehJci
•Themm_geandstandard€le_km vahe wereedcul_ledusingt/2 ofIheOQLfornon-d_e_ts.



• • •
TableA-!g

WesternBsyside
PAll Compounds in Surface Sediment Samples(pg/kg)

(Page2of 4)

..o,.,,..,. ,..,,,., .
I[_tlkm ldeutiNcltion I_le lntervml

I .,

IB3 PRC94SVLIIJD S/2/94 0.00 0.30 130 UJ 130 UJ _130UJI 130UJ I 180J 240 J 190 J 130I1.1 150 J 130 UJ 220 J ?0 TJ_I
B3 I_C945VLIlS4 5/2/94 0.00 0.30 140 UJ 140UJ 140U.I 140UJ 200J 240 J 180 ! 140UJ: 140 J 140 UJ 240 ! ?1 UJ
B3 PRC94SVL!Ills 5/'2/94 0.00 0.30 120 U] 130UJ 130UJ 130 UJ 160J 200 J 180 .I 130 UJ 140 J 130 UJ 240 J 70 UJ
B3 P1RC94b'VLII1_ 5/2/94 0.00 0.30 130 U! 130UJ 130UJ 130 UJ 130UJ 160 J 130 UJ 130 UJ 130 UJ 130 UJ 160 J 66 U!

Repllc_e Man Value 66 I$I 210 154 66 124 215

B4 PRC94SVLI083 4/25/94 0.00 0.]0 100 U 100U 100 U 100 U 200 230 160 100 U 140 100 U I10 50 U
B4 PRC94SVLIOIIS 4/25/94 0.00 0.30 II0 U 110 U I10 U 130 280 320 270 120 180 I10 U !10 U 60 U
B4 PP.C945VLIOII6 4/25/94 0.00 0.30 90 U 90 U 90 U 90 U 220 250 180 90 U 140 90 U 100 $0 U

Rq_llc'meMem Value 75 J33" 267 203 72 !$3 #l

B5 rRC94SVl.|020 3/29/94 0.00 0.20 160U 1150U 160 U 160U 210 220 210 160 U 190 160 U "_]0"]O/ 83 U

B5 I_.C945VL1031 3/29/94 0.00 0.30 160U 160U 160U 160U 170 230 190 160 U 160 U 160 U 1280 ! 81 UBS IPRCg,lEVL]032 3/29/94 0.00 0.30 160U 160U 160U 160U 170 220 190 160 U 170 160 U ._ 85 UR_iaele M_n Value I0 183" 223 197 ## ld7

B6 I_C945_Z, I0r/ 4/25/94 0.00 0.30 120U 120U 120U 120U 170 210 170 120U 120 U 120 U 120 U 60 U
B6 PRC945VLIOII9 4/25/94 0.00 0.20 100U 100U 100U I00 U 210 200 III0 100 U 140 )00 U 170 $3 U
B6 PRC_;4SVLI0gO 4/25/94 0.00 0.30 94 U 94 U 94 U 94 U 140 180 140 94 U II0 U 94 U 94 U 49 U

It_ Mean Wee $2 J_.l 197 163 52 J5 92

B7 IPRC94_ILI033 .1/29/94 0.00 0.30 I.!0 U 1307,./ 130U 1.10U 140 160 130 [' 130 U 170 I'_0 U 320 66 U
B7 PRC945VL1034 3/29/94 0.00 0.20 120 U !20 U !20 I_I !20 U 130 170 140 120 U 130 120 U 250 63 U
B7 PRL"94.qVLI035 3/29/94 0.00 0JO 120U 120U 120U 120 U 120U 130 120 120 U 120 U 120 U 230 6i U

_epl_w MeaeoValme 6J 1]0 153 IJ O 62 120 267

BII PRL'9,1E_L1103 4/26/94 "0.00 0.10 120 U 120U 120 U 120 U |20 U 120 U 120U 120 U 120 U 120 U 120 U 60 U
BII FIP.C94SVL!I05 4/26/94 0.00 0.30 lO0 U I00 U I00 U I00 U I00 U I00 U I00 U I00 U I00 U I00 U I00 U SOU
BII PRC945VL1106 4/26/94 0.00 0.30 120 U 120U 120 U 120 U !10 250 240 120 U 120 U 120 U 220 60 U

Iteplk-e_ Mm Vohtt 57 f7 120 !!7 $7 $1 llO

B9 PRcg_svI..1107 ,I/26/9,1 0.00 0.30 100 U 100 13 100 U 100 U 100U 130 110 100U 100 U 100 U IO0 U 50 U
B9 PR/_)4_,_..1109 4/26/94 0.00 0.20 lg0 U 180 U 180 U 180 U II0 U 230 !!0 U 180U 180 U 180 U II!0 U 95 U

B9 PRC94SVLI I I0 4/26/94 0.00 0.20 100 UJ 100 UJ 100 U] 100 UJ 100UJ 100 U| 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ SOUJ
Itepllewe Meu ValW €3 63 143 JJ 63 63 6J
F'_pm'mcyej'De;mee/oR('_) 0 ' 0 0 20 87 100 93 i 3 53 0 93 O
_eer_,e Vat,e#* ..... 81 136 202 • 1311. 70 ! I 1 -- 232 --
S_emdlm"dDeyk_* _ -- -- 411 411 76 44 _ 61 --- 135 -.-

I,J_r_m Yo/w._ -- _ -- -- 2_..0 233 387 ,,- 203 108 290 -- 520 --

Notes:

NA• NOIAnulyZ_l,NV• NoVIM, -- - NoSt_leUc_

v_o_l:U" Non.Deled,J • Esllm_. B_nk- _ Oetecl

,ndolandmld_ldon v_luewm_mlculm4 u_m0in o_he SOLfornon-detee_, _d



TableA- Ig
WesternBayside

PAHCompoundsin SurfaceSedimentSamples(pg/kg)
(Page3 of 4)

ii

l_mtlom ldeat|fleatlea Date Inlet'vii
II I r i

"RC 199_/1P97 Follow.onI_atl_
BI PRC948%_.L,II I$ 4/26/94 0.00 0.30 140J 'II0 U] II0 UJ 130 J '340 'J
BI PRC94SVLI !I? 4/26/94 0.00 0.30 It0 UI, II0 U] II0 U) II0 U! 160 J
El PRC94b_VLII18 4/26/94 0.00 0.30 120 | II0 UJ II0 U; 120 $ 340 !

lGp/l¢llfeMt_n Yllae 105 55 102 2JO !$7 976 154f
BIi PRC94SYLI036 3/29/94 0.00 0.30 130 U 130 U 130 U 130 U 250
BII PRiOri,10311 3/29/94 0.00 0.30 140 U 140 U 140 U 140 U 350
1311 PRC94S%q,1039 3/29/94 0.00 0.30 140 U 140 U 140 U 140 U 320

lq2Ht'_ Mt_m Valle R 60 611 307 -- 682 994
BI2 PRC_ISVLI 112 4/26/94 0.00 0.30 120 U! 120 U! 120 U! 120 UJ 190 J

BI2 PRL"94b_ILIII3 4/26/94 0.00 0.30 130 U! 130 U! 130 UJ 130 U! 130 U!

B12 PRC94b'VLII14 4/26/94 0.00 0.30 100 US! 100 U3 100 U3 100 U! 100 U!

Repllclfe MaNtaVlllue $# $# $# 102 _ 212 294
B13 PRL'_4SVI,1040 3/211/94 0.00 0.30 170 U I711U 170 U 170 U 360
BI3 PRC94b_I_I! )/28/94 0.00 0.30 170 U 170 U 170 U 170 U 330 U
BI3 PRC94SVLI042 3/20/94 0.00 0.30 170 U I71)U 171)U 170 U 3110

R_ M_. V.lue I15 I il_ 00 .Iml .- 7o6 I 135913 PRl_4b_! 1.'/9 S/2/94 0.o0 0.30 12o UI 120 UI 120 U3 120 J 240 !

BI3 PR_'_4$VI.1181 $/2/94 0.00 0.)0 130 U! 130 UJ i30 UJ t30 U! 200 J
BI3 PRC_M_iLll_ S/2/94 0.00 0.20 130 U! 130 U! f)0 U! 130 U! 130 UJ

ltepUt_e Mtm_ V, Ime _ 65 63 160 63 4#3 074
BI4 PRC94flVLI043 3/21/94 0.00 0.30 160 U 160 U 160 U 340 540
BI4 IIC94SVLI045 3/2_94 0.00 0._ 160 U 160 U 160 U 200 360
BI4 PRC94SVLI046 3/28194 0+00 0.30 160 U 160U 160U 200 480

Itt_'_lfe Mean VefK 80 00 247 46# _47 1067 16,17
D2 PRC_IS_/LI022 3/30/94 0.00 0.30 (_40 _ 170 U 170 U 170 U 410

B2 EItC94SVI.,I024 3/30r_1 0.00 0.30 (+..+_J+6:--' 140U 140U 140 U 320

B2 PRC94SVLI025 3/30/94 0.00 030 150 U I._0U IS0 U 130 U 330

Repllt_e Mm Y.lue 165 ?? _7 353 -- 1192 1509
B3 PRC94_PLI026 3/29/94 0.00 0.30 160 U 160 U 160 U 160 U 390

B3 11,RC_S_IA027 3/29/94 0.00 0.30 200 3 140 R <_631Y_' +.,_.TJ0_."L'T _-+.I_.
B3 PRC_4SVt,10211 3/29/94 0.00 0.30 . 150,.' 130 U 130 U 170 370+.

R_plleeteMeu V._e L1_3 '"3_0 ,.12? 49"7 _S l_10 3073
I

Nehtl-

NA • I',IoIAnat_l, NV • Ne Vahm. -- • No SWemSce

eTheivl¢liOei_d Itsnd_ dev(80ofl_m(ulwef_lcdc:ulsledullaOf/2ofOleSOL f_x'n(x_*dMechL



• • •
TableA-Ig

WesternBayside
PAH CompoundsinSurfaceSedimentSamples(pg/kg)

(Page4 oi"4)

I

-+ -+.,o i
Lactation ldenlifiemlien Dale lwter_ml

i

B3 PRC945VLIIS3 ._/'_4 0,00 0.30 190 ] 130UJ 130UJ 130 UJ 320 J

183 l_C94SVLIIg4 5/'2/94 0,00 0.30 I?0 J 140 UJ 140UJ 140 UI 270 J
B3 PRC94SVLIIg5 5/2/94 0.00 0.30 160 J 130 U.T 130UJ' 130 UJ 2g0 J
18J PRC_ISVLI IS6 3/2/_ 0,6O O.J0 130 U] 130 I./] 130UJ 130 UJ 230 J

R_pHeifftMetal Value 146 64 "66 275 -- 765 1275
184 PRC94SVl..10113 4/2S/94 0.00 0.30 140 100 U 100U 100 U 200
]_4 PRC94SVL10_ 4/2._34 0,00 0.30 220 II0 U If0 U I10 U 400
B4 1_C94SVL1086 4/2S/94 0.00 0.30 180 90 U 90 U 90 U 210

tqllewt. Men Vllue 180 S# $0 270 -- 019 1541

B$ !_C945VL!029 3/29/94 0.00 0.30 190 160 U 160 U 170 480
BS F'RC94SVL1031 3/29/94 0.00 0.30 !70 160U 160 U 160U 330
Iris PRC94SVLI032 3/29/94 0.00 0.30 160 160 U 160 U 160U 410

Rqpllea_Mm Praline 173 80 !!0 407 I10 llOd Ira07

]86 PRC94SVLI087 4/25#)4 0,6O 0,30 140 120U 120 U 120 U 210
B6 PRC'_ISVLI01_ ,I/25/94 0.6O 0.30 IJ0 16OU leo U 100U 270
136 PRC94SVLI090 4/25/94 0.00 0.30 I!0 94 U 94 U 94 U 140

Rqpllc_e M_n Vdue 133 S_ $2 207 ..- 357 1050
B7 PRC94SVLI033 3/29/_ 0.6O 0.30 I)0 U 130U 130 U 150 360

B? PRC_b'VLI0_ 3/_/q4 0.6O 0.30 120 120U 120 U 120 U 300

187 I_C94SVLI035 3/29/94 0.6O 0.30 120 U 120U 120U 120 U 260
Rqptte_Mm Va/me 82 62 90 307 90 804 12S9

Bli lmOMSVLII03 4/26/94 0,00 0,30 120 U 120U 120U 120 U 130
B8 PRO_4SVL1105 4/26/94 0.00 0.30 !O0 U !00 U I00 U 16OU I00 U
188 IPRC94SV/.1106 4/26/94 0.6O 0.30 170 120U 120 U 120 U 200

Rep//cateM_n Hdut 9J S? 37 127 ... 334 664
189 PRC94SVLII07 4/26/94 0.6O 0.30 16O U 100U 16OU 16OU 120
B9 l_C94SYL1109 4/26/94 0.6O 0.30 180 U 180U 180U 180 U 190
B9 IMP.C94SVL1110 4/'26/94 0.00 0.30 100 UJ 100UJ 100UJ 16OUJ 100 J

Repl[ea_ Mmn Vabme 63 63 63 137 -- 137 363

F'r,rqw_y o/Deteetkm_) 6O 0 6.0 +40 100 ....
,4verge Vo/w#e 109 -- 78 I01 2gO .....
_rm_rdDe_/m'ion" 43 -- _ 79 , 119 ....

4,Jl_rlenmeValues • 180 -- -- 327 497 ....
I r l'l '

?

Nk - NolAndyl#. NV • IqoVIIUI. -- =NO$llilMkl

,_lon_:U - Non-I)_l_. J • E_lmated,ehmk• Un_ldlf_l Oeild

mdM_ncllrddaMMIonvaluem cMculatedUl_tgt/_ OfIhe_OLforN)I_Mh_I. _A;



Table A- I h

Western Bayside

Semi-Volatile Organic Compoundsin SurfaceSedimentSamples(llg/kg)

(Page ! of 3)

c_
"_ _] - =, -=" - e4
.J .I ,J :: __ ,-_ ,q,u ¢J u ,-_ _ 7 m-' r_ -1

Location Identification Date
I I

PRC 1996/I997Follow-onirmestleation
5SOOI 013-SSH-O01 _" 10/3/96 250 U 250 U 25()U 190U 250 U 250 U 250 U 250U 250 U 250 U ' 250 U 25() U 250 U 25() U 250 U 250 U
$5002 013-SSH-002 10/3/96 230U 230U 230U 180U 230U 230U 230U 230U 230U 230 U 230U 230U 230U 230 U 230 U 230 U
WB003 013-WBS-005 |0/3/96 200 U 200 U 200 U 210UJ 200U 200 U 200 U 200U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U
W'B007 013-W'BS-012 10/3/96 210 U 210 U 210 U 160U 210U 210 U 210 U 210U 210 U 210 U 210 U 210 U 210 U 210 U 210 U 210 U
W'9009 013-WBS-015 10/]/96 210 U 210 U 210 U 160 U 210 U 210 U 210 U 210U 210 U 210 U 210 U 210 U 210 U 210 U 210 U 210 U

[ I II I

Notes:
NA- NotAnalyzed,NV- NoValue,-- - NoStatlltlcl
QuafferDeflnlltons:U - Non-Deteds,J- Estlmatld,Blank- UnqualifiedDetect



• • •
TableA-!h

WesternBaysid¢

Semi-Volatile Organic Compoundsin SurfaceSedimentSamples(llg/kg)

(Page2of 3)

I I I,

g
Loeation Identification Date

I I I

PRC1996/1997Follow.onlmmxfifolion
SS00l 013-SSH-00I 10/3/96 250 U 230 U 250 U 250U 250U '600US 600UJ 250 U 250 U 250 U 250 U 250 U 250 U! 250 U 250 U
SS002 013-SSH.002 10/3/96 230 U 230 U 230U 230U 230U $60U! 560UJ 230 U 230 U 230 U 230 U 230 U 230 U! 230 U 230 U
WlRO03 OI3-WIBS-OO5 10/3/96 200 U 200 U 200U 200U 200 U 490UJ 490UJ 200 UJ 200 U 200 U 200 U 200 U 200 U] 200 U 200 U

WIBO07 OI3-WBS-OI2 10/3/96 210 U 210 U 210 U 210U 210 U SlOUJ 510UJ 210 UJ 210 U 210 U 210 U 210U 210 U] 210 U 210 U
WB009 013-WBS-013 10/3/96 210 U ,210 U 210 U 210U 210 U S00UJ 500UJ 210 UJ 210 U 210 U 210 U 210 U 210 U! 210 U 210 U

I II I • ,,

Notes:
NA• I_ qyzed,NV• NoValue,-- - NoStakflr.s



Table A- Ih

W_cm BaDidc
Semi-Volatile Organic Compounds in Surface Sediment Samples (pg/kg)

(Page 3 of 3)

i i " i
Lecmlion Identiflemtion Dute , ,_ _,

PRC 1996/1997 Follow-on lnves_gaflon [55001 013-SSH-001 10/3/96 250 U 250 U 600 U 600 U 600 U 250 U 250 U 600 U 250 U 250 U 600 U 250 U 600 U 250 U ' 250 U

ISS002 013-5SH-002 10/3/96 230 U 230 U 560 U 560 U 560 U 230 U 230U 560 U 230 U 230 U 560 U 230 U 560 U 230 U 230 U
W_B003 013-_S-00S 10/3/96 200 U 200 U 490 U 490 U 490 U 200 U 200U 490 U 200 U 200 U 490 U 200 U 490 U 200 U 200 U
WB00? 013-WBS-012 10/3/96 210 U 210 U SI0 U $10 U 510 U 210 U 210U 510 U 210 U 210 U 510 U 210 U 510 U 210 U 210 U

_rBO09 OI3-WBS-OIS 10/3/96 210 U .210 U 500 U 500 U 500 U 210 U 210U 500 U 210 U 210 U 500 U 210 U 500 U 210 U 210 U

Note#:

HA • NotAmllyzocl,NV • No Value,-- • No SMP,Ues
Qualifier_l: U= NowDetectl, J • Estlmlted, 8kmk• Um:lulllfleclDetl_l



' TableA-I i

WesternBayside
Semi-VolatileOrganicCompoundsinSurfaceSedimentSamples(pg/kg)

(Page I of 83 .

ii LLoestiea /d,em|r_zlle. Date Interval
tg,_,F_.€_l..w,,,,,,t Reeo,f ' .........

91 PRL'94SVLII I$ 4/26/94 0.00 0.30 1140 U) 560 U) 1140 UI II0 U| 110 U] J II0 UJ " li0 UJ II0 UJ I!0 UJ I10 UI I10 UI 220 US
BI PRC94SVLI !17 4/26/94 0.00 0.30 Iloo UJ 540UJ II00 UJ IIOUJ IIOUI I It0U! IIOUJ IIOU) ll0UJ 110UJ IIOUJ 210U!

BI PRC94SVL! I !8 4/26/94 0.00 0.30 1140 U! 560 UI 1140 U! 110 U! II0 U! 1 II0 U! 110 UI 110 UJ I I0 U! 110 UJ 110 UI 220 UJ
Repll_eMineVehee I . S$

Bll PRC94SVLIQ36 3/29/94 0.OO 0.30 1300 U 630 U D00 P 130 U 130 U I |]0 U 130 U 130 U 130 U 130 U 130 U 250 U

BII PRC94SVL1038 .3/'29/94 0.00 0.30 1400 U 670 U 1400 U 140 U 140 U I 140 U 150 140 U 140 U 140 U 140 U 270 U
BII PRC94SVLI039 3/29/94 0.00 0.30 1400 U 700 U 1400 U 140 U 140U I 140 U 190 140 U 140 U 140 U 140 U 280 U

Rqdk'efeMean Vitae 135
BI2 PRC94SVLI112 4/26/94 0.00 0.30 1160 U!! J70 U! 1160 U!! 120 U] 120U] I 120 U$ 120 UJ 120 UJ 120 U} 120 UJ 120 U! 220 U!
BI2 PRC94SVI, I113 4/26/94 0.00 0.30 1260 U! 620 US 1260 US 130 U! IS0 US I 130 UI 130 UI 130 US 130 UJ 130 US 130 U$ 250 US
B12 PRC94SVLIII4 4/26/94 0.00 0.30 1020 U! 300 U! 1020 U! IOOUJ 100 UI I 100 U! 100 U! 100 UJ 100 U! 100 U! 100 US 200 U!

R_(t'aM Mmn Vldue S0

BI3 PRI_J4SVLI040 3/28/94 0.00 0.30 1700 U g30 U 1700 U 170 U 170 U I 170 U 180 170 U 170 U 170 U 170 U 330 U
BI3 PR_4S_LI041 3/21/94 0.00 0.30 1700 U BS0 U 1700 U 170 U 170U I 170 U 250 170 U 170 U 170 U 170 U 330 U
BI3 PRC94SVLI042 3/28/94 0.OO 0.30 1700 U 830 U 1700 U 170 U 170U I 170 U 190 170 U 170 U 170 U 170 U 330 U
B|3 I_L'_4SVl, l179 3/2/94 0.00 0.30 1200 UI J70 U! 1200 U! , 120 US 120 !25 1 120 U! 190 I 120 U! 120 U! 120 U! 120 U! 220 U!

B13 PRC_4SVLlISI 5.r2/94 0.OO 0.30 1300 UJ 630 U) 1300 U! 130 U! 130UI | 130 U! 200 ! 150 U! 130 UJ 130 UJ 130 U! 230 U!
B13 PRt_4SV][.! 112 3/2)94 0.00 0.30 1300 U! 620 U! 1300 Ui i30 UJ 130UI l 130 UJ !80 _l 130 U! 130 U! 130 US 130 U] 250 U!

RepllcIle M_I VIhel I Pl[
El4 PRC94SVL1043 3/28/94 0.00 0.30 1600 U IOOU 1600 U 160 U 160U I 160 U 200 160 U 160 U 160 U 160 U 320 U

BI4 PRC94SVLI045 3/21/94 0.OO 0.30 !600 U 790 U 1600 U 160 U 160 U I 160 U 190 160 U 160 U 160 U 160 U 3]0 U i
BI4 !_'_1SV!,1046 3/28/94 0.00 0J0 1600 U 790 U 1600 U 160 U 160 U I 160 U 220 160 U 230 160 U 160 U 310 U I

_ep//cete Men Ymhet 203
a2 PRC945VLI022 3/30/94 0.OO 0.30 1700 U 130 U 1700 U 170 U 170 U I 170 U 220 I70 U 170 U 170 U 170 U 330 U

B2 PRC945Vl,1024 3/30/94 0.00 0.30 1400U 700U 1400U 140 U 140 U I 140 U 230 140 U 140 U 140 U 140 U 280 U
B2 PRC94b_/I, I023 3/30/94 0.00 0.30 1500 U 720 U ' 1300 U 130 U 150 U I 130 U 260 150 U 150 U 150 U !_0 U 280 U

Repflt_e Mt_n VmlaG 237
B3 PRC94SVLI026 3/29/94 0.00 0.30 1600 U 100 U 1600 U 160 U 160 U 1 160 U 390 160 U 160 U 160 U 160 U 320 U
B3 PRC94SVl.1027 3/29/94 0.00 0.30 1400 R 690 R I 1400 R 140 R 140R I 140 R 130 ] 140 R 140 R 140 R 140 R 270 R
B3 PRC94SVLI028 3/29/94 0.D0 0.30 1300 U 630 U 1300 U 130 U 130 U I 130 U 160 150 U 130 U 130 U ] 130 U 230 U
B3 PRL'94SVI,I ll3 5/2/94 0.00 0.30 1300 U! 660 UJ 1300 U! 130 U! 130 U! I 130 UI 420 ! 130 US 130 US 130 US I 130 US 260 U$

B3 PRC94SVLlII4 S/2/94 0.00 0.30 I4OOU! 670 UI 1400 U! 140 U! 140 US ] 140 U! 190 J 140 UI _ 140 UI 140 UI 140 U! 270 U!

B3 PRC94b_PLIII3 5/_94 0.00 0.30 1300 U! 660 U! 1300 U! _ 130 U! 130 US I 130 U! 140 1 130 UJ ] 130 U! 130 US 130 UJ 260 U!
,3 nS,l. 3n4 o.oo 0.30 1300v!620u! 13oov!130ui 130u!1130uj 130u: 150u!, 130u! 130us .ou! 230u!

,,eM--.M--,,w, ". I . I .

Nom:

NA - NOl AmdyzN, NV" NO VMue, -- • No StJMk:s
r_,,.#=., n,_eMem_! U • Non-OMect, J • EmUmIted,Blmnk• UnqualifiedOMe_

......... •..... A.t._4e



• • •
Table A - I i

Wen'ternBayside
Semi.Volatile Organic Compounds in Surface Sediment Samples (ttg/kg)

(Page 2 of g)

- , .... , ,,,

Snmpll,| Sample Sampling Sampling _ _ _
IL,ecaflen ldtmtiflcation Date Interval

I

B4 PRCY4SVLI0113 4/25/94 0,00 0.30 970 U 480 U 970 U 100 U 100 U 100 U 380 U 100 U 100 U 100 U 100 U 1'90

B4 I_C94SVLI085 4/25/94 0.00 0.30 1120 U 550 U !120 U 110 U 110 U 110 U 480 U | |0 U 110 U 110 U 110 U 220 U
B4 PRC94SVLt086 4/25/94 0,00 0.30 930 U 460 U 930 U 90 U 90 U 90 U 3_0 U 90 U 90 U 90 U 90 lJ 180 U

Reptlt_te MemnYelue 191

B5 PRC_ISVI,1029 3/29/94 0.00 0.30 1600 U 790 U 1600 U 160 U 160 U • 160 U 330 160 U 160 U 160 U 160 U 310 U
B3 PR4_'94SVLI031 3/29/94 0.00 0.30 1600 U 770 U 1600 U 160 U 160 U 160 U 200 160 U 160 U 160 U 160 U 300 U
B! PRC94SVLI032 3/29/94 0.00 0.30 1600 U S00 U 1600 U 160 U 160 U 160 U 210 160 U 160 U 160 U 160 U 320 U

Replicate Mt,M VmiWe 247

B6 PRC94SVLI087 4/25/94 0.00 0.30 1160 U 570 U 1160 U 120 U 120 U 120 U 310 U 120 U 120 U 120 U 120 U 220 U
B6 PRC94SVL|089 4425/94 0.00 0.30 1000 U 500 U 1000 U 100 U 100 U 100 U 440 U 100 U 100 U 100 U I00 U 200 U
B6 + PRC94SVI,|090 4/'25/94 0.00 0.30 940 U 460 U 940 U 94 U 94 U 94 U 490 U 94 U 94 U 94 U 94 U 180 U

Iteptlcate Mea_ Vnhte 207

B7 PRL'_SVLI033 3/29/94 0.00 0.30 1300 U 620 U 1300 U 130 U 130 U 130 U 130 130 U 130 U 130 U 130 U 230 U

B7 PRC94SVLI034 3/29/94 0,00 0.30 1200 U 590 U 1200 U 120 U 120 U 120 U 130 120 U 120 U 120 U 120 U 230 U
B? PRC94SVLI03S 3/29/94 0.00 0.30 1200 U 580 U 1200 U 120 U 120 U 120 U 150 120 U 120 U 120 U 120 U 230 U

J[-pt/cnte Mean g_ae 145

Bit PRC94SVL1103 4/26/94 0.00 0.30 1200 U 5?0 U 1200 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 220 U
B8 PRC94SVLII05 - 4/26/94 0.00 0.30 1020 U S00 U 1020 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 200 U
D8 r_C94S'VI, I I06 4/26/94 0.00_ O.30 1220 U 600 U 1220 U 120 U 120 U 120 U 130 120 U 120 U 120 U 120 U 240 U

ItepItc_e Mt_n Y,.tme 80
B9 PRC94SVL1107 4/26/94 0.00 0.30 1020 U 500 U 1020 U 100 U 100 U 100 U I00 U 100 U 100 U 100 U 100 U 200 U

B9 PRC94SVI,1109 4/26/94 0.00 0.30 IS00 U 890 U 1800 U lit0 U lit0 U 180 U Ill0 U 180 U 180 U 180 U 180 U 350 U
B9 PRC94SVL|II0 4/26/94 0.00 0.30 970 UJ 4110UJ 970 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 U$ 100 U! 100 U! 190 U!

Repllcat_ Me_ Value 6J
F,_p,_,,_yoyO,t,a_ _) 0 0 0 o 'o 0 62 o 0 0 0 0
Awrage Values* ....... 157 ........

_tandard Dev/afien* ....... '/2 ......
MbxtmmemValue.+ ....... 247 ......

ItlOlOl_ i *+*

NA_ fzed.NV NoValue,-- t Ne Sl_ldtcs ( t

Qual_ .enmonl:U - Non-D_m:t.J • E_ded, 0tm_k• Unqul_nedOetec(
............... '-.,-"-.'.,*_^ +_..,W_u_,ROLforn,on_elecll.



Table A- I i

Western l_ayside
Semi-Volatile Organic Compounds in Surface Sediment Samples (pg/kg)

(Page3 of 8)

.,..,,,, .,..,,,., e., i o 1 o
Leeatlu ldenlifl_fion Date

..... I I

rg_ F.€:olo_ca_A.ue_mm,_ Report
BI PR_)4SVLI I I$ 4/26/94 340 UJ II0 UJ II0 UJ II0 UJ II0 UJ II0 UJ 110 UJ 340 UJ !10 UJ I!0 UJ 220 UJ 170 UJ 1140 UJ
BI PRC945VLI 117 4/26/94 330 U) II0 UJ II0 US 110 U] !10 U] I!0 UI II0 U! 330 U! 110 US II0 U! 210 UI 130 U| It00 UJ
DI PRC94b"_L1118 4/26/94 340 UJ II0 UJ 110 UJ II0 U| 1|0 US II0 U) 110 UJ 340 U! il0 U! II0 UJ 220 U) 140 UJ 1140 UJ

_lepllcm_Mt_m Vabe 55 73
BII PRC945'VLI036 3/29/94 380 U 130 U 130 U 130 U 130 U 130 U 130 U 380 U 130 U 130 U 250 U 130 U 1300 U
BII PRC94SVLI038 3/29/94 410 U 140 U 140 U 140 U 140 U 140 U 140 U 410 U 140 U 140 U 270 U 140 U 1400 U
BII PRC_ISVLI039 3/29/94 430 U 140 U 140 U 140 U 140 U 140 U 140 U 430 U 140 U 140 U 280 U 140 U 1400 U

Repllemtt Mmn t',lme 68 60
B12 PRC945VLIt12 _26/94 340 UJ 120 U! 120 U| 120 U! 120 U1 120 U! 120 US 340 US 120 ! 120 U! 220 US 190 US 1160 !.]]

BI2 PRC'94SVL1113 4/26/94 380 US 130 UJ 130 UJ 130 UJ 130 US 130 UJ 130 US 380 US 130 U! 130 US 250 U! 190 US 1260 UJ
B12 PIU.."94SVLI!!4 4/26/94 300 US 100 UJ 100 US 100 UJ 100 UJ 100 UJ 100 US 300 US 100 US 100 US 200 U! 180 US 1020 US

RepllcmleMan Vmhe ?8 9.3
BI3 PRL"94SVLI040 3/28/94 500 U 170 U 170 U 170 U 170 U 170 U 170 U 500 U 170 U 170 U 330 U 240 U 1700 U
BI3 PRC94SVL1041 3/28/94 510 U 170 U 170 U t70 U 170 U 170 U 170 U 510 U 170 U 170 U 330 U 230 U 1700 U

BI3 PRC94SVLI042 3/28/94 . 510 U 170 U 170 U 170 U 170 U 170 U 170 U 510 U 170 U 170 U 330 U 310 1700 U
B13 PRC94S'qLl179 5/2/94 340 UJ 120 US 120 UJ 120 US 120 U! 120 US 120 U! 340 US 120 U! 120 U! 220 U! 220 US 1200 UJ
B!3 PRC945VLIIBI 5/2/94 390 US 130 UI 130 US 130 US 130 UJ 130 US 130 U! 390 US 130 US 130 UJ 250 US 1000 UJ 1300 UJ

BI3 l_U'94SVI, l182 S/2/94 380 US. 130 US 130 UJ i30 US 130 US f30 U! 130 US 3_m0U! 130 UJ 130 US 250 U3 320 UJ 1300 UJ
Replicm_Mean Vm/ue 74 219

BI4 PR_J45VIA043 3/28/94 490 U 160 U 160 U 160 U 160 U 160 U 160 U 490 U 160 U 160 U 320 U 270 1600 U
BI4 PRU"943VLI045 3/211/94 480 U 160 U 160 U 1(10U 160 U 160 U 160 U 480 U 160 U 160 U 310 U 200 1600 U
B14 I_C94SV!..1046 3/2|1/94 480 U 160 U 160 U 160 U 160 U 160 U 160 U 480 U 160 U 160 U 310 U 260 1600 U

Itqdk_ Memn Vahae 80 243
B2 PRC94SVLI022 3/30/94 510 U 170 U 170 U 170 U 170 U 170 U 170 U 510 U 170 U 170 U 330 U 170 U 1700 U
B2 lq_C94b'VLi024 3/30/94 430 U 140 U 140 U 140 U 140 U 140 U 140 U 430 U 140 U 140 U 280 U 140 U 1400 U
B2 PRC94SVLI025 3/30/94 430 U 150 U I_0 U 150 U 150 U 150 U 150 U 430 U 150 U 150 U 280 U 260 1500 U

le_P/€_e Mean Vm/le 77 138
B3 PRC94_rVLI026 3/29/94 490 U 160 U 160 U 160 U 150 U 160 U 160 U 490 U 160 U 160 U 320 U 290 1600 U
03 PR_SVLI027 3/29/94 420 R 140 R 140 R 140R 140g 140R 140R 420 R 140 R 140 R 270 R 140 R 1400 R
B3 PRC94SVLI02n 3/29/94 380 U 130 U I_0 U 130 U 130 U 130 U 130 U 380 U 130 U 130 U 250 U 130 U 1300 U
B3 PRC94SVLIIR3 5/2/94 400 U! 130 UJ 130 UJ 130 US 130 UJ 130 UJ 130 U! 400 UJ 130 UJ 130 UJ 260 UJ 190 UJ 1300 US !
B3 PRL"945VL|184 5/2/94 410 U! 140 I._ 140 US 140 UJ 140 US 140 UJ 140 US 410 US 140 US 140 US 270 US 180 US 1400 UJ
B3 PRC945VL1185 5/2/94 400 U! 130 U3 130 1.15 150 U) 130 UJ 130 UJ 130 UJ 400 US 130 US 130 US 260 U! 170 US 1300 US

B3 PRC945VL! 186 5/2/94 3|0 U! 130 U3 DO US 130 US 130 US 130 UJ 130 US 380 UJ 130 US 130 US 250 UJ 160 US 1300 U)

ReptlceftMtan V_e 68 , , 118

N_e|:
NA• Nol,t,'mt_sd,NV- NoV_ue. -- • NOSIMIMIcS
Outlier DeOi_lon=:U" Non-Oelect.J • E=ttmstod.81amk=tJnqudfl_iOetect

...... ,.... ,........... o.,l.,_.,_,,elantr) _flh_RQLfro'non..dets_ts.



• • •
TableA-li

WesternBayside
gemi-VolatileOrganicCom_und_ inSurface SedimentSamples(PR/kB)

(Page4 of 8)

IL_w.atleue ldentitleaflen Date

B4 PRL'94SVL1083 4/25/94 290 U 100 U 100 U 100 U 100 U 100U 100 U 290 U 100 U 100 U 190 U 870 U 970 U
B4 l'RC94SV]L.10113 4/23/94 330 U 110 U 110 U 110 U 110 U 110 U 110 U 330 U 110 U 110 U 220 U 870 U 1120 U
94 I'RC94SVLI0U 4/2S/94 2110U 90 U 90 U 90 U 90 U 90 U 90 U 280 U 90 U 90 U 1110U 720 U 930 U

l epllcm M eenYal_ SO 410
B5 PRC94SVLI029 ]/29/94 4110U 160 U 160 U 160 U 160 U 160 U 160 U 4110U 160 U 160 U 310 U 230 1600 U
B5 PRC94SVLI031 3/29/94 4"70U 160 U 160 U 160 U J60 U 160 U 160 U 470 U 160 U 160 U 300 U 160 U 1600 U
B$ PRC94SVLI032 3/29/94 490 U 160 U 160 U 160 U 160 U 160 U 160 U 490 U 160 U 160 U 320 U 160 U 1600 U

lepllcmte Mean Vmhfe SO |30

B6 PROMSVLIOET 4/2:;/94 340 U " 120 U 120 U 120 U 120 U 120 U 120 U 340 U 120 U 120 U 220 U 1000 U 1160 U

B6 PRC94SVLI0119 4/2:;/94 300 U |00 U 100 U 100 U 100 U 100 U 100 U 300 U 100 U 100 U 200 U 740 U 1000 U
. B6 l_C94SVLI090 4/25/94 280 U 94 U 94 U 94 U 94 U 94 U 94 U 280 U 94 U 94 U lEO U /130 U 940 U

RepIIc_eMaa Valme $2 428
B7 FRL"945VL1033 3/29/94 380 U 130 U 130 U 130 U 130 'U 130U 130 U 3/10 U 130 U 130 U 250 U 130 U 1300 U
B? PRC94SVLI034 3/29/94 360 U 120 U 120 U 120 U 120 U 120U 120 U 360 U 120 U 120 U 230 U 120 U 1200 U
B7 PRC94SVLI033 3/29/94 350 U 120 U 120 U 120 U 120 U 120U 120 U 350 U 120 U 120 U 230 U 190 120o U

lepC/ee/aMmn Ysh_ 62 I_J
B/1 PRC94SVL 1103 4/26/94 340U 120U 120U 120U 120U 120U 120U 340U 120U 120U 220U 120U 120013
B/1 PIP.O)4SVL110S 4/26/94 300 U 100 U !00 U 100 U 100 U 100 U 100 U 300 U 100 U 100 U 200 U 100 U 1020 U
B/1 PRC94S3/LII06 4/26/94 360 U 120 U 120 U 120 U 120 U 120 U 120 U 360 U 120 U 120 U 240 U 240 1220 U

Rqq/t"ll_MGS_IVdllf 57 ||7

B9 l_.C94SVt.1107 4/26/94 300 U 100 U 100 U 100 U 100 U 100U |00 U 300 U 100 U 100 U 200 U 100 U 1020 U
B9 FRC94SVLII09 4/26/94 540 U 1/10U 1110U 1110U 180 U 180U 1110U 340 U 1110U 1110U 350 U II!0 U le00 U
B9 PRC94SVLIl!O 4/26/94 290 13] 100 I]7 |00 U] 100 US 100 UJ 100U] 100 US 290 UJ 900 UJ 100 UJ 190 UJ 260 UJ 970 U]

Ilq,//cat, Mt_n VJ/_ 63 90
_'_ oj'Daeu_ ("A) 0 o o 0 0 0 0 o s o o 53 o
4verql_' Vn_t_a* ......... 67 -- -- 172 ---
57_ Devlm'hm* .......... I I -- I" _ 121 --
_.a_ Values ......... 711.0 .... 243 --

NOlell:

_u_ _1, NV - tieVulue.-- - NoShnlltdet
.don.:U - Non---. J • E,II--, .link • Uflqu-- Deted ( t
-. • .... --.-., .,*..--_ .-.*.,. _ ..,,_,,,_,e .mlnn102of_e SOL_r non41et_L



e ¸TableA- ! i

WesternI)ayside
Semi-VolatileOrganicCompoundsinSurfaceSedimentSamples(l,g/kg)

(Page5of8)

f.+ l,,vv an...,..,,, !
m rc.svu.s .om 560m1 110m aom s+om =20m ,10m 110m 110m s6013 s6013.15+0u] 11013+
m PR4svu.7 4/264 13-1 11013-1s40ml s4013-1t1013J210m s40m  lou-1 11013-1i.om 110m s40m s4013J 54013] 11013]
BI PRC'94SVLI| 15 4/26/94 360 U] 110 UJ 560 UJ I 360 13-1 I l0 U-1 220 UJ 560 U.Y 220 U-1 110 U! 110 13J ! 10 UJ 560 U] 560 U] 560 UJ 110 U]

Rep//€_e Mmn Value ] • SS
HI 1 PRC94SVLI036 3/29/94 630 IJ 130 13 630 13 J 630 U 130 U 250 U 630 U 250 13 130 U 130 1.1 130 U 630 13 630 U 630 U 130 13
BI I PRC'945VLIO3S 3/29/94 670 U 140 U 270 U 670 U 270 U670 U J 670 13 140 U 140 U _ 140 U 14013 670 13 670 13 6?0 13 140 13
BII PRIr_"94SVl[+I039. 3/29194 700 U 140 U 700 U | ?IX)U 140 U 2110U 7IX) U 2110U 140 U 140 U 140U 700 1./ 7IX) 13 7IX) U 140 U

Rq#leMe M_n VmMe " [ 611
912 PRC'94SV1L.1112 4/26/94 570 UJ 120 U] 570 U! I 570 13.I 120 13.1 220 U-1 570 U! 220 U] t20 UJ 120 U! 120UJ 570 13] 570 UJ 5?0 U] 120 IJJr
BI2 PRC94SVLIl13 4/26/94 620 U! 130 U! 620 U-1I 620 U! 130 UJ 250 UJ 620 U] 2S0 13J 130 U] 130U] 130 U! 620 U! 620 UJ 620 U-1 130 U!
1312 PRC94SVt.III4 4/26/94 J00 U.I 100 UJ 500 U] I 500 U; 100 U] 200 U-1 500 U! 200 I.]J 100 UJ 100 U] I00 rJ.1 500 131 500 13.1 500 U] 100 I3I

lltpllemt Mc,a Velue l M

BI3 PP.O4SVLI040 3/28/94 830 U 170 U 130 U I 1130U 170 U 3+0 U 11+0U )30 U 170 U )70 U 170 U 113013 1130U 830 U 170 13
BI3 PRC94SVLIGll 308/94 I_0 U 170 U |50 U I 850 13 170 U 330 13 850 U 330 13 170 U 170 U 170 U 850 13 1150U 850 U 170 U
1313 PRC945VLI042 3/211/94 1150U I?O U It50 U I 115013 170 U 330 U 1150U 330 U 170 U 170 U 170 13 115013 gSO 13 gSO U 170 13
El) PRC'94SVL1179 5/'2/94 570 13! 120 U-1 570 U.1 | 570 U| 120 U! 220 133 570 U-1 220 U] 120 U] 120 U! 120 U] 570 U] 570 U] 570 U.1 120 U!
BIt PRC94SVL! I111 5/2/94 650 U-1 130 UJ 650 UJ | 650 U-1 130 UJ 250 U-1 650 U-1 250 UJ 130 13! l_O UJ 130 U.Y 650 UJ 650 UJ 650 U] 130 13J

620 U-1I, 620UJ 620U! 25013-1 130U-1 130U-1 150U! 620 131 620 1.1] 620 UJ 13013]B13 PRC94SVL11R2 5/2/94 620 U-1 130 U] 130U-1 250 UJ

llepllentt MacronYolu_ I 74

BI4 PRC94SVLI043 3/2S_)4 g00 U 160 U 1100U I 1100U 160 U 320 U RO013 320 U 160 U 160 U 160 U g00 I.] 800 13 800 U 160 U
914 PRC94SVL104S 3/21U94 790 U 160 U ?90U I ?90U 160U 310 U ?90U 310 U 160U 160 U 160 U 790 13 790 U 790 U 160 13
914 PRC94SV1[.1046 3/211/94 ?90U 160U ?9013 I 790U 160U _!O U ?90U 310 U 160U 160I./ 160U 790U 790 U 790 U 160 U

lepllcwN Mm P_r l 80

B2 PRCg,4SVLI022 3/30/94 11_)U 170 U 150 U I 1150U 170 U 330 U 1150U 330 U 170 U 170 L/ 170 U Jl:;0U 1150U 850 U 170 13
B2 F1P.C94SVLI024 3/30/94 700 U 140 U 700 U I 700 U 140U 2110U 700 U 2110U 140 U 140U 140 U 700 U 700 U 700 U 140 U
B2 PRC94SVLI025 3130/94 720 U 150 U 720 U | 720 U 150 U 2110U 720 U 2110U 150 U 150U 150 U 720 U 720 U 720 13 1.5013

B3 PRC94SVLI026 3/29/94 1100U 160 13 1100U I g00 U 160 U 320 U SO0U 320 U 160 U 160 U 160 U 800 1L/ SO0U 800 U 160 U
BJ PRC'94SVL|027 3/29/94 690 R 140 R 690 R I 690 R 140 R 270 R 690 R 270 R .140 R 140 R 140 R 690 R 690 R 690 R 140 R
133 PRCg,ISVLI0211 3/29/94 6_10U 130 U 6.10 U I 630 U 110 U 250 U 630 U 250 U 130 U I.t0 U 130 U 630 U 630 U 630 13 130 U

113 PlP,C94SVLI|E3 5/2/94 660 U| 130 U! 660 U! I 660 U_ 130 U-1 260 UJ 660 U-1i 260 U] 130 U! 130 U] 1t0 UJ 660 U! 660 U] 660 U-1 130 UJ

113 PRC94SVL11114 5/2/94 670 U-1 140 U-1 670 U-1I 670 U-1 140 U] 270 U-1 670 UJ i 270 U-1 140 U-1 140 U] 140 U] 670 U) 670 U-1 670 U; 140 U]
B.1 PRC'94SVLI1115 $12/94 6fi0 U! 130 U! 660 U! I 660 U-1 1.10U-1 260 U-1 660 U! 260 13,I 1.10U-1 130 U] 1";0J 660 UJ 660 U-1 660 U! 130 U-1
113 IPRC94SVLlI116 513194 620 13,1' I)0 U-1 620 13.1| 620 13-1 130 U! 250 U! 620 U! 250 U! 130U! + !.10U-1 130UJ 620 U-1 620 U] 620 U] 130 U!

!_._____Me_ Vnl_r I , I 116

Nots:
NA - No1Anulyz_l.NV • HoVakm.-- • NoS_l,tlcs
Oual_ Dl_lnfl!_|: U• Non-Dete_ J- E_m_ed. Bla_ - UnquelmedDetect

..... •- .'-*-_, ,*_-- _n memmROLfornon-detect|.



• • •
, TableA- !i

Western l]ayside

Semi-Volatile OrganicCompoundsin SurFaceSedimentSamples(pg/kg)
(Page 6 of g)

. E E E
[AI_III_n Ideatlfleafloa Dale
• • ,, i I i ,

B4 PRC945VLI0113 4/25/94 480 U I00 U 4110U 480 U " I00 U 190 U 4110U 190 U 100 IJ I00 U 100 U 4110U 480 u 480 u I00 _J
B4 I_C94SVL|0115 4/2J/94 J$0 U I10 U 350 U $50 U IIO U 220 U 550 U 220 U 110 U lid U lid U 550 U 550 U 550 U 110 U
B4 PRC94$V1L,IOl16 4/23/94 460 U 90 U 460 U 460 U 90 U 180 U 460 U 180 U 90 U 90 U 90 U 460 U 460 U 460 U 90 U

It't,p//estrMt_n Ivelme 50

B5 PRC94SVl.1029 3/29/94 790 U 160 U 790 U 790 U 160 U 310 U 790 U 310 U 160 U 160 U 160 U 790 U 790 U 790 U 160 U
B5 PRC945VI..1031 3/29/94 770 U 160 U 770 U 770 U 160 U 300 U 770 U 300 U 160 U 160 U 160 U 770 U 770 U 770 U 160 U
B5 PRC94_,,.1032 3/29/94 800 U 160 U 800 U I!00 U 160 U 320 U 1100U 320 U 160 U • 160 U 160 U 800 U 800 U 800 U 160 U

lepU_te Mc,u _'mlme II0
B6 PR.C945VLIOII7 4/25/94 570 U 120 U " 570 U $70 U 120 U 220 U ._70U 220 U 120 U 120 U 120 U 570 U 570 U 570 U 120 U
B6 PKC945VLIOl19 4/25/94 500 U tOOU 500 U 300 U - |00 U 200 U 500 U 200 U |00 U 100 U |00 U 500 U 500 U 500 U 100 U
B6 PRC94b'VLI090 4/25/94 4_ U 94 U 460 U 460 U 94 U 1110U 460 U II0 U 94 U 94 U 94 U 460 U 460 U 460 U 94 U

ReldleateMeen V#lwe S2 '
D7 PRL_ISV]I..IO33 3/'29/94 620 U 130 U 620 U 620 U 130 U 250 U 620 U 230 U 130 U 130 U 130 U 620 U 620 U 620 U 130 U

B7 PRC94SVI..IOM 3/'29/94 590 U 120 U 590 U 590 U 120 U 230 U 590 U 230 U 120 U 120 U 120 U 590 U 590 U 590 U 120 U
D? PRC94S_L.1035 3/29/94 5110U 120 U 5110U SSOU 120 U 230 U 580 U 230 U 120 U 120 U 120 U 580 U 580 U 580 U 120 U

llepllaWeMm Velme 62
BII PRC94SVL1103 4/26/94 570 U 120 U 570 U 570 U 120 U 220 U 570 U 220 U 120 U 120 U 120 U 570 U 570 U 370 U 120 U
BII PRC94_fl.II03 4/26/94 500 U 100 U 500 U 300 U 100 U 200 U 300 U 200 U !00 U I00 U I00 U 300 U 500 U 300 U f00 U

Eg PRC94S_L110S &r2.cg'94 _ U 120 U 600 U 600 U 120 U 240 U 600 U 240 U 120 U 120 U 120 U 600 U 600 U 600 U 120 U
RepllcmteMeu Vmtme 3?

B9 PgC94SVLI107 4/26/94 500 U 100 U 500 U 500 U 100 U 200 U 500 U 200 U 100 U 100 U 100 U 500 U 500 U 500 U I00 U
B9 PRC94SVLI109 4/26/94 890 U 180 U 890 U 890 U 180 U 350 U 890 U 350 U 180 U 180 U 180 U 890 U 890 U 1190U IIlOU

B9 PRC94_P/LII I0 4/26/94 4110U! 100 UI 4110UJ "4110UJ 100 UJ 190 UJ 4110UJ 190 U! 100 UJ 100 UJ 100 U! 480 UJ' 480 UI 480 U! f00 U./

RepIIcmreMan Vmlme 63

_reqwnqofDeep,onf_) o o o 0 o ' o o o o o s 0 0 o o
4wr_1e Vehw#* ............. 66 .........
_mndard Devlaton * ............. 12 ..........
MaximumValue# ............ 86 ........

i

zM, NV • NoVmhm,-- • No SIMIsb_:s

,,!lgonl:U" No_-OeIW::(,J-Elth118fed,Bbmk-UaquMIRe_OMed
..... '-.-- ,.-,.. _ rl _, IbM i_l few NW'_-d_II.



TableA-Ii

W©stcrnBaysid¢
Semi-VolatileOrganicCompoundsinSurfaceSedimentSeanples(pg/kg)

(Page7 ofs)

,..o,,., ,..,,,.,, , . =
t,eeafln /dentilleation Date

I I I , ,.,

I_ F_._k=/Amm_M Report
BI PRC94SVL|It3 4/26/94 360 U| 360 UJ' II0 U| I l0 U! 560 UJ 220 U! 560 U) _60 UJ I!0 UJ
B I PRC94SVLI I I 7 4/26/94 540 U! 540U! ! 10U! 110 UJ 340 U! 210 U! 540 U| 540 U! II0 U/
BI PRC94SVI..I1!11 4/26/94 $60 U/ _60 UJ II0 U/ ! 10 U/ 360 UJ 220 UJ 360 U] 360 U/ 110 UJ

Z_plle_ Men VaIle !08
BI! PRC94SVLI036 3/29/94 630 I./ 630 U 130 U 130 U 630 U 250 U 6]0 U 630 U 130 U
BII PRC_4SVI.10311 3/_/94 670 U 670 U ]40 U 140 U 6"/0U 270 U 670 U 670 U 140 U
B!1 PRC94SVLlO39 3/29/94 700 U 700 U 140U 140 U 700 U 280 U ",tOOU 700 U 140 U

eepllcveeM_ Vmbe / SJ
BI2 PRC94S.VLI! 12 4/26/94 JT0 U/ JT0 UJ 120 U,I' 120 U! $70 U/ 220 U/ J?0 U/ 570 U/ 120 U/

BI2 I'P,C94SVL!113 4/26N4 620 U/ fi20 U/ lJ0 UI !.!0 I]] 620 U/ 2._0UJ 620 U/ 620 U! 130 U/
BI2 PRC94SVl..l114 4/26_1 S00U/ S00U/ 100UI 100 U! SO0U.f 200 U! 500 U.," 500 U] 100 U./

IteFNc'eteMmm Vii/m, / / 2
B13 PRC94SVl[,1040 3/211/94 830 U 830 U I?0 U |?0 U 1130U 630 U 1130U 1130U 170 U
913 PP.C94SVLI041 ]/21/94 11S0U 1150U 170 U 170 U I!._0U 330 U 1150U 11.S0U 170 U
IBI_ ]P]RC'94SVLIO42 3/211/94 1150U 1150U i70 U !70 U 1130U 330 U !150U 850 U 170 U

BI3 PRC94SVL! 179 $/2/94 $70 U! 570 UJ )20 US 120 U/ 370 U/ 22,0U/ 370 U! 570 U/ 120 U!
B!3 1PRC94SY_.II111 5/2/94 630 U/ 650 UJ 130 U1 130 U/ 650 U/ 250 U/ 650 U/ 650 U/ 130 U/

BI) PRC'94SVLIIIQ 5/2,/94 620 U/ 620 UI i30 UJ 130 U! 620 U! 250 UI 620 U! 620 U] 130U/

RqWlceleMean Vmlte /69
B14 PRC945VLI043 3/211/94 1100U 1100U 160U 160 IJ !!00U 320 U 1100U 1100U 160 U
BI4 PP,C94SV1..,I045 3/2ll/94 790 U 790 U 160U 160U 790 U 310 U ?90U 790 U 160 U
BI4 PRC945VI,I046 3/211/94 790 U 790 U 160U 160 U 790 U 310 U 790 U 790 U 160U

Repll_e Meu Yeh.e /.T7
B2 IPlI.O)4S%q..I022 3/30/94 1150U 1150U 170U 170U 8.S0U 330 U 8_0 U 1150U 170 U
B2 PRC94SVLI024 3/30/94 '700U 700 U 140U 140U 700 U 280 U 700 U 700 U 140 U
B2 PRC'94SVLI025 3/30/94 720 U 720 U 1,50U 130U 720 U 2110U 720 U 720 U 150 U

Rep/k'mreMnn Y./me 14a
B.1 PIRC94SVLI026 3/29/94 800 U 1100U 160 U 160 U 800 U 320 U g00 U 1100U IfiO U
B3 PR_ISVLI02? 3/29_4 fi90 R 6g0 R 140 P. 140![ 690 R 270 K 690 P. 690 R 140 g
B3 PRC_4SVLI0211 3/29/94 630 U 630 U 130U 130U 630 U 2.q0U 630 U 630 U 130 U
B3 PP.C94SVL!1113 3/2/94 660 UJ 660 U! 130 UI 130UI 660 U/ 260 UI 660 U/ 660 U/ 130 U/
B3 PRC94SVLIt114 5/2/94 670 U/ 670 U/ 140 UJ 140U! 670 U/ 2"/0U! 670 UI 6"/0U! 140 U!
B3 PRC94SVL11115 5/2/94 660 U! 660 U/ 130U/: 130U/ 660 U] 260 U! 660 U/ 660 U/ 130U/

B3 PP.C'94SVL11116 3/2/94 620 U! 620 UJ 130 U! 130U/ 620 U/ 250 U/ 620 U/ 620 U/ |30 UJ

l_tt Mmn Velmt , ,, /J4 .

NOISS"

NA. NMAlu_ed. NVmNoVlllue.-- s NoSlsIIzlk_l
.......... ,,. m,t.. _.t_et O= g_l_m81ed, BIIM_k • UnquIIl'lt4ed OMod



• • •
TableA- Ii

WesternBayside
Semi-Volatile Organ;c Compounds ;n Surf'ace Sed;mentSamples(pg/kg)

(Page 8 of S)

SnmpIiaI Sample Sampll"li Z 7 Z _r ,_ lu
Locutieu Identiflclflon DaLe

I

B4 PRC945VLI083 4/25/94 480 U 4110U 100 U 100U 480 U 380 480 U 480 U 100 U
134 PRC945VLI085 4/25/94 $50 U 550 U 110 U 110 U SS0 U 300 $50 U 550 U 110 U
B4 PRC945VL10116 4/25/94 460 U 460 U 90 U 90 U 460 U 210 460 U 460 U 90 U

Repllc_r MemnYdue 29?
BS PRC94SVLI029 3/29/94 790 U 790 U 160 U 160 U 79Q U 310 U 790 U 790 U 160 U
BS PRC945VLI031 3/29/94 770 U 770 U 160 U 160 U 770 U 300 U 770 U 770 U 160 U
BS PRC945VL1032 3/29/94 800 U 800 U 160 U 160 U 800 U 320 U 800 U 800 U 160 U

Replicate Mr,ran Vglme 15$
B6 PP.C945VLI0117 " 4/25/94 570 U $70 U 120 U 120 U 570 U 220 570 U 570 U 120 U

D6 PRC94GVLIOl_ 4/25/94 SO0U 5O0 U IO0U 100 U 500 U 270 500 U 500 U 100 U
B5 I_L'945VLI090 4/25/94 460 U 460 U 94 U 94 U 460 U 180 U 460 U 460 U 94 U

Replicate Itfeu Vahle 193

B7 P1tL'945VLI033 3/29/94 620 U 620 U 130 U 130U 620 U 250 U 620 U 620 U 130 U
D7 PltC945VI.1034 3/29_4 590 U 590 U 120 U 120U 590 U 230 U 590 U 590 U 120 U
B7 PRL'945Vl.I035 3/29/94 580 U 580 U 120 U 120U 560 U 230 U 5B0 U 560 U 120 U

|qJIIt_fe MeM Vmlie ! 18
B8 PRC945VLl103 4/26/94 570 U 570 U 120 U 120U 570 U 220 U . 570 U 570 U 120 U
B11 PRC945VL1105 4/26/94 ._00U 500 U 100 U 100U 500 U 200 U 500 U 500 U I00 U
B11 PitC94b'VL1106 4/26/94 600 U 600 U 120 U 120U 600 U 240 U 600 U 600 U t20 U

lepllcate Mean Ymbe ii8
B9 iqtL'_4SVL110? 4/26/94 S00 U 5O0 U IO0U 100U 500 U 2O0 U 5O0 U 500 U 100 U

B9 PgC94SVLII09 4/26/94 1190U 1190U !110U 180U 1190U 350 U 1190U 1190U 1110U j
B9 PRC945VI.I !10 4/26/94 4110UJ : 4110U! IO0 US 100US 4S0 US 190 U! 4110 U! 480 US 100 UJ

I_Pllt_# Mmn Y_e 125
rrequn_ o/ Dm_lon 06) 0 0 0 0 0 15 0 0 o
_wrage Yalw#* ...... 150 -- _
_'tanda_Devk_/on* ....... 51 _ _ --
tfaximnn Yalur# ..... 297 ....

Nolu: __

._1o_: U 't Nen.De_d,J -, EJltmm_cJ,Blertk- Un_mll_edDelm:t
*'rkmmT_m_utmu/,hmdalnJdovildiloflVlduQwlpro€IctHoledullino1/2of01eSOLforrtofl-d_ectti.



Table A-I.i

Western Bayside

Organotins in Surface Sediment Samples(pg/kg)

(Page ! of'l)

Samplint ' Sample Ssmplin| MouobotylTin Dibu_!Tin' Tribul71Tin Tetrnbut,jlTin
Location Identification Date

I I II I I

PRC1996/!997Follow-reI_sH_llon
SS001 OI3-SSH-O01 10/3/96 2.4 R 2.4U 2.4 U 2.4 U
SS002 013-SSH.002 10/3/96 2.4 R 2.4U 2.4 U 2.4 U
WB003 013-WBS-005 10/3/96 2.0 R 2.0U 2.0 U 2.0 U
WB00? 013-W9S-012 10/3/96 2.2R 2.2U 2.2U 2,2U
WB009 013-WIBS-015 10/3/96 2.1 R 2.1U 2.1 U 2.1 U

III

No_:

NA• NotAnalyzed,NV= NoVll/Ue,-- s NoShllklllel
QuiEterDefl_RIm_:Uz NonDeled,J t EstlmlteU,Bltnk• Un_elifledDetect



• • qr
Table A- I k

WesternBayside
Organotins in SurfaceSediment Samples(pg/kg)

(Page I of 2)
i

Smmplint Sample Sampling MoaobutylTin '" 'DlbatylTin TributylTin Tetrabuty!Tin
Location Identification Date

I

1996Ecological Asses._memReport
BI PRC93SED0171) 6/9/93 S.0 U • 5.0 U I() 5.0 U
81 PRC93SED0171 6/9/93 50 U 5.0 U 10 5.0 U
BI PRC93SED0172 6/9/93 5.0 U 5.0 U 15 5.0 U

Replic_eMeanVah.€ 12
BI I PRC93SED0225 5/11/93 5.0 U 5.0 U 46 5.0 U
BII PRC93SED0226 S/! 1/93 5.0 U 5.0 U 5.0 U 5.0 U
BI I PRL'93SED0227 5/I 1/93 5.0 U 5.0 U • 5_0U 5.0 U

Replicate Meu VmlH • ! 7
BI2 PRC93SED0230 4/28/93 S.OU 5.0 U 5,0 U 5.0 U
B!2 PRC'gZSED0231 4/28/93 5.0 U 5.0 U 5.0 U S.OU
812 PRC93SED0232 4/28/93 S.0 U 5,0 U 5.0 U 5.0 U

_qdlcmteMt,a V#tue 2.$
913 PRC93SED0236 S/25/9] 5.0 U 5,0 U 5.0 U 5,0 U
BI3 PRC93SED0237 5/2S/93 5.0 U 5.0 U 5.0 U 5.0 U
BI3 PRO)3SED02311 5/25/93 5.0 U 5.0 U 5.0 U S.0 U

_P//t'l_ Mt_n V#lie 2.$
BI4 PRC93SED0241 5/27/93 5.0 U 5.0 U 5.0 U S.0 U
814 PRC93SED0242 5/27/93 5.0 U 5.0 U 5.0 U 5,0 U
814 PRC93S_43 5/27/93 S.0 U S.0 U 5.0 U 5.0 U

ReplltlteMean Valise 2.5
82 PRC93SED0175 6/8/93 5.0 U 5.0 U 5.0 U 5.0 U
82 PRC93SEDOI?6 6/8/93 S.O U 5.0 U 20 5.0 U
82 PRC93SEDOIT/ 6/8/93 _;.0 U 5.0 U 35 5.0 U

_el_lCmteMeu YMme 19
83 PRC93SED0181 5/25/93 5.0 U 5,0 U 5.0 U 5.0 U
83 PRC93SED01R2 5/25/93 5.0 U 5.0 U 16 5.0 U
83 PRC93SED011D 5/25/83 5.0 U 5.0 U 14 5,0 U

Replle_ Mt_ Vmbme 12
84 PRC93SED0186 6/8/93 5.0 U 5.0 U 10 5.0 U
134 PRC93SED0187 6/8/93 5.0 U 5.0 U 17 5.0 U
134 PRC93SED0188 6/I/93 5.0 U 5.0 U 5,0 U 5,0 U

mr_t/em,e M_m t'_e 9.J
BS PRC93SED0192 6/8/93 5.0 U 5.0 U 5,0 U 5,0 U
B$ I_C93SED0193 6/8/93 5.0 U S.OU S,0 U 5.0 U
B5 PRC93SED0194 6/8/93 S.O U 5.0 U 13 5.0 U

Ptep/t_ Mt_n Va/ut 6.0

Notea:

NA- Net/v,dyzed.NV• NoValue,-- : NoStatistics
Quwlff_rDe6n/#o_:U- NonDs_d. J- Eztfn_lml.BIsnk- UmluldlfledDetect
•"rh._ enda_nclmrddevla_cmve_ewereeJ_mted usingt_ theSOLfornon.deflp._.
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TableA-! k

Western Baysid¢

Organotins in Surf'ac©Sod;merit Samples(_g/kg)

(Page 2 ot"2)

Sampling Sample Sampling MonobafylTin DibatylTin Tribalyl Tin TetrabulylTin
l._._ation Idenltfleation Dale

II II

B6 PRC93SEDO197 6/9/93 5.0 U S.OU 14 5.0U
B6 PRC93SED0198 6/9/93 5.0 U 5.0 U 5.0 U $.0U
B6 PRC93SED0199 6/9/93 5.0 U 5.0 U 5.0 U S.0U

Rel_lleeteMean Valme &3
B7 PRC93SED0203 6/'24/93 5.0 U 5.0 U I I 5.0 U
B7 PRC93SED0204 6/24/9,3 5.0 U 5.0 U I0 5.0 U
B? PRC93SED0205 6/24/93 5.0 U S.0U 10 5.0 U

Replicate Mean Value tO
B8 PRCg.tS_011 6/24/93 .S.OU 5.0 U 5.0 U 5.0 U
B8 PRC93SED0209 6/24/93 5.0 U 5.0 U 12 5.0 U
BE PRC93SED0210 6/24/93 5.0 U 50 U 13 5.0 U

RepllcareMean VeIHe E2
B9 PRcgJsED0214 5/27/93 5.0U 5.0 U 5.0 U 5.0U
B9 PRC93SED021$ 5/27/93 5.0U S,OU 5.0 U 5.0U
B9 PRC93SED0216 5/21/93 5.0U 5.0U S.0U 5.0U

Frequencyof Detection(%) 0 0 69 0
Average Values" .... 8.5 --
Stmm_n_IDevlmtmf" -- -- 5.5 .
MaximumValues 19

NA-NotfA"_/zed,NV-NoValue,--•NoSbltl|tlcl

Qujlr_ _on-:U-NonDeled,J-Ei_,l_l,Bl-nk•U_l_IfledOeted



r p
TableA-II

Western Bayside

Total Petroleum Hydrocarbons in Surface Sediment Samples (pg_g)

(Page ! of'l)

I I ' I I' I' T

Sampling Sampling Sample Sampling Total Recoverable Total Petroleum Total Petroleum

Location Identification Date Interval PetroleumH_drocarbons as Gasoline Hydrocarbons as Diesel Hydrocarbons |s Motor OilI I I I I ii

PRC 1996/I 9P7£cologfca1,4sseumenf Report
SS001 01]-SSH-O01 10/3/96 0.00 0.50 700 U 15000 U 15000 U ' '
SS002 013-SSH-002 10/3/96 0.00 0.50 700 U 15000 U 15000 U
WB003 01]-WBS-00S 10/3/96 0.00 0.50 600 U 12000 U 62000 J
WB007 013-WBS-012 10/3/96 0.00 0.50 600 U 12000 U 54000 J
WB009 013-WBS-015 10/3/96 0.00 0.50 6(30U II000 U 43000 J

_requency o.fDetec,on (_) 0 0 60
4verngeValues* .... 34800
_mndardDeviation* .... 258!8
MaximumValues .... 62000

I *l I I Ill I II

Nobes:

NA" NOt/l,/lli_iKI, NV _,NoVIdue,-- ,, NoStMtstlcs
QualifierDeflnllk_l: U - Non Detect.J ,, Estimated.Break.: Unqullh'tedOctet1
"Theivemon endstandarddeviationvaluewere calculatedusing1/2 theSQLfornon-detects.



Table A-I m

Western Bayside

Total Petroleum Hydrocarbons as Oil and Grease in Surface Sediment Samples (pg/kg)

(Page ! of 2)
i il il

Sampling Sampling Sample Sampling 011andGrease
Location Identification Date interval

II

r996F_olox_ca!A,_ .s_t Report . ..
BI PRC93SEDOlTO 6/9/93 0.00 0.30 72000
BI PRC93SED0171 6/9/93 0.00 0.30 88000
El PRC93SEDO172 6/9/93 0.00 0.30 I I0000

RepH_e MemnVmlie 90000
BI I PRC93SED0225 5/!1/93 0.00 0.30 62000
BI I PRC93SED0226 5111/93 0.00 0..t0 59000
Bi I PRC93SED0227 5111/93 0.00 0.30 66000

NeplicoteMare Vmlue 62333
BI2 PRC93SED0230 4/28/93 0,00 0.30 78000
DI2 PRC93SED0231 4/28/93 0.00 0.30 64000
BI2 PRC93SED0232 4/28/93 0.00 0.30 62000

Rep//e_ M_n Pro/me 68000
BI3 PRC93SED0236 5/25/93 0,00 0,30 53000
B13 PRC93SED0237 5/25/93 0.00 0.30 57000
Bi3 PRC93SED0238 5/25/93 0.00 0.30 52000

RqJ_la_ Mm Y_e SLOOP
Be4 PRC93SED0241 5/27/93 0.00 0.30 20000 U
B14 PRC93SED0242 5/27/93 0,00 0.30 36000
B14 PRC93SED0243 .5/27/93 0.00 0.30 38000

Rq_._ta.M_n Vm__e 2gO00
B2 PRC93SED0175 6/11/93 0.00 0.30 72000
B2 PRC93SEDOI76 6/8/93 0.00 0.30 54000
132 PRC93SEDO!77 6/8/93 0.00 0.30 56000

Reptlcae Mt_n Ydme 60667
B) PRC9)SED0181 5/25/93 0.00 030 66000
B3 PRC93SED01g2 .5/25/93 0.00 0.30 53000
B3 PRL'93SED01!13 5/25/83 0.00 0.30 58000

Rq_-ste M_n V_e .59000
134 PRC93SED0186 6/11/93 0.00 0.30 93000
04 PRC93SED0187 6/8/93 O.00 0.30 59000
04 PRC93SED018B 6/8/93 0.00 0.30 .54000

RepH_ M_n Ve/me _1'667
B.5 PRC93SED0192 6/11/93 0.00 0.30 47000
B$ PRC93SED0193 6/8/93 0.00 0.30 70000
B5 PRC93SED0194 6/8/9:1 0.00 0.30 62000

irq_la_ _f_n,_'d._ , S966_

Notes;
NA• NotAnalyzed,NV• NOVe_e,-- • NOSMIiSlICS
QualifierOMinlli_: U• NonDMsd,J• Estimated,Blank• UnqualifiedDetect
"Themmmoeandstandardduvlltlonvine werecalculatedutln0112theSQLfornon-detects.



• • •
TableA-Im

WesternBayside
Total Petroleum Hydrocarbons asOil and Grease in SurfaceEedlmentSamples(pg/kg)

(Page 2 ot"2)

Sgmpling Sumpling Sample Simpling Oil Ind Gretse ""
Locution Identlflcmtiol Date Interval

B6 PRC93SEDOI97 6/9/93 0.00 0.30 51000
B6 PRC93SEDOI98 6/9/93 0.00 0.30 60000
B6 PRC93SED0199 6/9/93 0.00 0.30 64000

RrplicmfeMemnVelue $8333
B7 PRCg3SED0203 6/24/93 0.00 0,30 260000
B7 PRC93SED0204 6/24/93 0.00 0.30 310000
B? PRC93SED0205 6/24/93 0.00 0.30 46000 •

ReplicmreM_n Feline 205333
BI! PRL"93SED0208 6/24/93 0.00 0.30 180000
D8 PRC93SED0209 6/24/93 0.00 0.30 31000
B8 PRC93SED0210 6/24/93 0.00 0.30 310000

R,epUemetMe#nVelee 173667
B9 PRC93SED0214 5/27/93 0.00 0.30 20000U
B9 PRC93SED0215 5/27/93 0.00 0.30 48000
119 PRC93$ED0216 5/27/93 0.00 0.30 20000 U

Re_ica_ Meen Vmbse 22660
Freqwm_-yof Detection(_) 100
/Ivemge Vah_* 77717
_m,edm,d Devfarfon* 52808
_irm_ Value8 205333

Not_ll"

NA- I_ *q..lyzwl.NV- NoVmluo,-- • NoStdstlcs

.%aO[ dijon.:U - HoaOedecLJ • E.tlmaledDl.ak• UaepJ.liflodOelect ( (
• randstsndsrddovlsl_=nveluewerecak_atedu#lng1/2theSOLfornen-d_.



TableA-2a

Western Bayside

TotalMetalsinCoreSedimentSamples(mg/kg)
(PageI of I)

i- i,_ i ,

S.'p'|., S..p'. S.Mp,,., S..plia, A,,iH0_, A.,_ 1]€.,,,.m C.dm,.. C,Yom,.m, Copper, L4_.d , ]qb't_..li_.r?f , r_ick_, , Se,.o,em , S,_..r , T,.,,,.m , 7__Jnc

I.,ocstiou IdestiflcatiH Date Interval I ! I I I I i !I II I

1996Ecolo_€olAzses_rmcntRe_
BI2 PRC93SED0440 6/25/'93 0.00 ' 0.33 41 13 0.37 0.63 150 55 34 0,75 98 0.25 _J 0.50 U j 0.50 UJ' 140
1312 PRC935ED0441 6/25/93 0.33 1.31 42 15 0.38 0.77 160 60 42 0.85 II0 0.25 U 0.50 U 0.50 UJ 160
BI2 PRC935EDO442 6/25/93 1.31 2.30 15 6.6 0.25 U 0.34 95 24 16 0.45 54 0.25 U 0.50 U 0.50 UJ 72
BI2 PRC935EDO443 6/25/93 2.79 3.12 8 3.7 0.25'U 0.25 U 70 6.5 4.5 0.15 23 0.25 U 0.50 U 0.50 US, 28

132 PRC935ED0420 6/22/93 0.00 0.33 10 10 0.25 U 0.25 U 120 37 23 0.28 68 0.25 U 0.50 U 0.50 UJ 120
B2 PRC935ED0421 6/22/93 0.33 !.3| 10 B.l 0.25 U 0.25 U 87 26 " 16 0.22 49 0.25 U 0.50 U 0.50 UJ 78
132 PRC935ED_7..2 6/22/93 !.31 2.30 21 9.4 0.25 U 0.25 U I00 33 17 0.24 62 0.25 U 0.50 U 0.50 UI 87
B2 PRC93SED0423 6/22/93 2.79 3.12 39 13 0.25 U 0.25 U 150 48 23 038 S7 0.25 U 0.50 U 0.50 UJ 140

B4 PRC93SED0424 6/22/93 0.00 0.33 19 8.4 0.25 U 0.33 130 41' 28 0,33 66 0.25 U 0.50 U 0.50 U.i" 130
!]4 PRC93SED0425 6/22/93 0.33 1.31 26 I! 0.25 U 0.25 U 140 32 18 0.22 88 0.25 U 0.50 U 0.50 U], 120
94 PRC93SED0426 6/22/93 1.31 2.3_ 37 13 0.25 U 0.25 U 170 50 25 0.37 110 0.25 U 0.50 U i 0.50 U][ 160
IM PRL"93S_27 6/22/93 2.79 3.12 35 14 0.25 U 0.25 U 170 53 24 0.41 120 0.25 U 0.50 U 0.50 UJ 160

136 PRC935ED04211 6/25/93 0.00 0.33 14 4.0 0.25 U 0.25 U 86 18 16 0.13 46 0.25 U 0.50 U 0.50 U! 63
!]6 PRC935ED0429 6/25/93 033 1.31 16 5.8 0.25 U 0.30 92 25 23 0.20 53 0.25 U 0.50 U 0.50 UJ 91
B6 PRC93$ED0430 6/25/93 1.31 2.30 7.7 2.$ 0.25 U 0.25 U 68 6.7 4.4 0.09 32 0.25 U 0.50 U 0.50 UJ 29
B6 PRC9.1S1ED04]i 6/25/93 2.79 3.!2 7.0 2.0 0.25 U 0.25 U 67 6.3 1.9 0.01 32 0.25 U 0.50 U 0.50 U] 24

I

98 PRC935ED0432 6/25/93 0.00 0.33 9.4 ] 3.5 0.25 U 0.25 U 75 12 7.7 0.09 39 0.25 U 0.50 U 0.50 UJ 44
B8 PRC93SED0433 6/25/93 0.33 1.31 7.3 ] 2.6 0.25 U 0.25 U 71 6.6 5.4 0.04 28 0.25 U 0.50 U 0.50 UJ 29
B8 PRC93S_34 6/25/93 1.31 2.30 5.8 2.5 0.25 U 0.25 U 60 5.2 3.0 0.040 24 0.25 U 0.50 U 0.50 UJ 22
B8 PRC93SlED0435 6/25/93 2.79 3.12 6.6 2.7 0.25 U 0.25 U 76 5.6 3.7 0.03 28 0.25 U 0.50 U 0.50 UJ 27

B9 PRC93$ED0436 6/22/93 0.00 0.33 6.2 3.3 0.25 U 0.25 U 98 7.7 8.3 0.11 31 0.25 U 0.50 U 0.50 UJ! 37
B9 PRC93SED0437 6/22/93 0.33 131 17 7.9 0.25 U 0.37 II0 23 20 0.27 59 0.25 U 0.50 U 0.50 UJ 91
B9 PRC93SED0438 6/22/93 1.31 2.30 21 10 0.25 U ' 0,57 130 37 25 0.48 77 0.25 U 0.50 U 0.50 UJ 130
B9 PRC935ED0439 6/22/93 2.79 3.12 21 12 0.25 U 0.70 120 35 30 0.39 75 0.25 U 0.50 U 0.50 U3 150

i

Notes:

NA = NOIAnll_ed, NV • No Value,-- • NoSlldlsflca
QullffierDe_kdllone:U • Noft-13el_:LJ • Esllmaled,B11mk• UnqualifiedDetecl
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TableA2b

Western Bayside
Pesticidesand PCBs in Core Sediment Samples (ttp,_g)

(PageI of3)

S..,..,L_.. ,......S'". S..._.O.. S...,.,,..rv., A..¢ ACHU_Nv I ALD.,. A.,,,, I .R,,,, I A.,., [ A.,,42 I XR,,,, I A.,i', I AmZ,0 ; ..m:
;996Eeolo_cal,4_em.r I_epovl

!tl2 PRU"93SED0440 6/25/93 0.00 0.30 1.2 U 1.2 U 1.2 U 48U 95 U 48 U 411U 48 U 90 48 U 1.2 L,I
BI2 PRC93SE[X)441 6/25/93 0.30 1.30 1.2 U) 1.2 UJ 1.2 UJ 47UJ 93 UJ 47 UJ 47 UJ : 47 UJ 47 UJ 47 U] 1.2 UJ
BI2 PRC935ED0442 6/2._/93 !.30 2.30 0,76 U 0.76 U 0+T6U 30 U 61 U 30 U "tOU 30 U 50 30 U 0.76 U
812 PP,,C935EIX)443 6/25/93 2.110 3.20 0,63 U 0.63 U 0.63 U 25 U 5l U 25 U 23 U 25 U 25 U 25 U 0.63 U

B2 PRL"93SED0420 6/22/93 0.00 0.30 1.0 U 1.0 U 1.0 U 40 U 80 U ib U 40 U 40 U 40 U 40 U 1.0 U
B2 PRL"93SED042t 6/22/93 0.30 |.30 0.80 U 0.110U 0.80 U 31 U 62 U 31 U 31 U 31 U 31 U 31 U 0.11U

/

B2 PRC93SED0422 6/22/93 1.30 2.30 0.110U 0.80 U 0.80 U 32U . 63 U 32 U 32 U 32 U 32 U 32 U 79 U
B3 PRC935El)0423 6/22/93 2.11o 3.20 t.0 U t.0 U t.0 U 40U 80 U 40 U 40 U 40 U 40 U 40 V IOOV

B4 PRL'93SED0424 6/22/93 0.00 0.30 0.80 U 0.80 U 0.00 U 33U 6? U 33 U 33 U 33 U 50 33 U 83 U
B4 PRC93SEDO425 6/22/93 0.30 .1.30 • 0.90 U 0.90 U 0.90 U 33 U 70 U 35 U 35 U 35 U 35 U 35 U 0.90 U
B4 PRC93SED0426 6/22/93 !.30 :[.2;0 f.o U 1.0 U t.0 U 39 U 7_1U 39 U 39 U 39 U 39 U 39 U 911U
B4 PRC'93SED0427 6/22/93 2.gO 3.20 |.0 U 1.0 U 1.0 U 10 U 80 U 40 U 40 U 40 U 40 U 40 U 1.0 U

B6 PRC93SED0420 &r25/93 0.00 0,30 0.611U 0.60 U 0.611U 2"/U Sq U 27 U 27 U 27 U 27 U 27 U 0.7 U
Be PRC93SED0429 6/2_1/93 0,30 1.30 0.70 U 0.70 U 0.70 U 211U $6 U 211U 28 U 28 U 49 28 U 0.7 U
94; PRC93SEU0430 (025/93 1.30 2.30 0.60 U 0.60 U 0.60 U 24 U 48 U 24 U 24 U 24 U 24 U 24 U 0.6 U
B6 PRC93SED0431 6/23/93 2.S0 3.20 0.61 U 0.61 U O.6t U 24 U 49 U 24'U 24 U 24 U 24 U 24 U 0.6 U

B0 PRL"93SEI)0432 6/25/93 0.00 0.30 0.72 U 0.72 U 0.72 U 29 U 58 U 29 U 29 U 29 U 29 U 29 U 0.? U
BII PRC93SED0433 6/25/93 0.30 1.30 0.60 U 0.60 U 0.60 U 24 U 48 U 24 U 24 U 24 U 24 U 24 U 0.6 U
B8 l'RC93SED0434 6/2_J/93 1.30 2.30 0.59 U 0.$9 U 0.$9 U 24 U 4T U 24 U 24 U 24 U 24 U 24 U 0,39 U
BI PP,C93.qED0435 6/25/93 2.80 3.20 0.59 U 0.$9 U 0.$9 U 24 U 47 U 24 U 24 U 24 U 2,i U 24 U 0.39 U

B9 l,RL"9_ED0436 6/22#)3 0.00 0.30 0.60 U 0,60 U 0.60 U 26 U 51 U 26 U 26 U 26 U 26 U 26 U 64 U
B9 I'RC�XqlSD0437 6/'27./93 0,30 i.30 0,70 U 0.70 U 0.70 U 29 U 58 U 29 U 29 U 29 U 52 29 U 72 U
B9 PRC93,qED0438 6T22/93 1,30 2.30 0.110U 0.00 U 0.80 U 33 U 66 U 33 U 33 U 33 U 121 33 U 82 U
B9 PRC93__Rne439 6/22/93 2,110 3.20 0.110 0.00 0.80 U 31 U 63 U 31 U 31 U 31 U 94 3l U 78 U

I I I II

NO_H:

NA* Not.qnub,z_, NV- No V_ue,-- - I_eBlali_k_
_ Oeflnlllem:U,,, NonDal_:I,J =Ettlmsl_l.Bfm,lk-_ Detect



qP q)
TableA-2b

Westerngayslde
Pest;c;des and PCI)s in Core Sediment Snmplel (liB/leg)

(Psg©2 of 3)

SsmplimlIL_m. |,lendrmsdNSsmpieSsmplk_Dste,,, DBHC ( DDD 1DDIE,. DDT• ,.,i ENDOSI i ENDO$11 I ENDOSSLF1 ENDRIN.I ENDRINAL F._IDRINKT
1996F.€olo_€ol,4u.##_m ReDO_

BI2 PRCgJSEO0440 6/25/9.! 1.2U 4,8 4.8 U 4.8 U 2.4 Lm 2.4 U 2.4 U I 2.4 U 2.4 U 4.8 tI 6.0 UI

812 PRC935t:D0441
1.2 U) 8.! $ S.6 J 4.? US 2.:3UJ 2.3 U) 2.3 UJJ 2.) UJ 2.3 UJ 4.7 "JJ 5.8 UJ6/25/93

BI2 PRC93SL_DO442 6/25/93 0.76 U :3.0 3.0 U 1.0 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 3.0 U, 3.8 U
BI2 PRC93SEDO443 6/25/93 0.63 U 2.5 U 2.5 U 2.5 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 2.3 U 3.2 U

B2 PRCO35EDO,120 &'22/93 1.0U 4.0 U 4.0 U 4.0 U 2.0 tl 2.0 U 2.0 U 2.0tl 2.0 U 4.0 U 5.0 U
B2 PRC935ED0421 6/22/93 0.| U 3.1 U 3.1 U 3.1 U 1.5 U 1.5 U 1.5 U . 1.5 U t.5 U 3.1 U 3.8 U
B2 PRC93St;D0422 6/22/93 79 U 3.2 U 3.2 U ).2 U 1.6 U 1.6 1_ 1.6 U 1.6 U 1.6 U 3.2 U 4.0 U
B2 . PRC93SED0423 6/22/93 1OOU 4.0 V 4.0 U 4.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 4.0 U 5+0U

B4 PRC93SED0424 6/22/93 113U 3.3 U ).3 U 3.3 U !.7 U 1.7 U 1.7 U 1.7 U 1.7 U 3.3 U 4.2 U
B4 I_C93SEJD0425 &/22/93 ,0,90 U 3.5 U 3.5 U 3.5 U l,l U 1.8 u 1,8 U 1.11U 1.8 U :3.5 U 4.4 U
B4 PRC03SED0426 (_22/9t 98 U 1.9 U 3.9 U 3.9 U 2.0 U 2.0 U 2.0 U 2,0U 2.0 U 3.9 UI 4.9 U
B4 PRC93SEDO4Z? €;/22/93 I.OU 4.0 U 4.OU 4.OU 2.OU 2.0 U 2.0 U 2.0 U 3.0 U 49 t_ J.0 U

B6 PIKCg)SE1D0421 6/25/93 0.7 U 2.?U 2.?U 2.?U 1.4U 1.4 U 1.4U 1.4U f,4 U 2.? tJ 3.4 U
IN PR(:_JSED64_) 0/25/93 0.?U 2.1 2.8 U 2.8 U 1.4U 1,4 U 1.4U 1.4U 1,4 U 2.8 t.J 3.!%U
86 PRCg35E3130430 6/'251_J 0.6 U 2.4 U 2.4 U 2.4 U 1.2U 1.2 U 1.2U 1.2U 1.2 U 2.4 U ).0 U
B6 PRCw)3SEID6431 d/'2$PFJ 0,6 U 2.4 U 2.4 U 2.4 U 1.2U 1.2 U 1.2U 1,2U 1.2 U 2.4 U 3.0 U

BB PRC93SE.DO432 6/25/93 0.7 U 2.9 U 3.9 U 2.9 U 1.4U 1.4 U 1+4U 1.4 U 1.4 U 2.9 U 3.fi U
H IpRLr'9.tSED6433 612.q_.1 0.6 U 2.4 U 2.4 U 2.4 U t.2 U 1.2 U !.2 U !.2 U 1.2 U 2.4 U 3.0 U
BB PRC93SED0434 6/2_3 0.39 U 2.4 U 2.4U 2.4 U 1.2U 1.2U 1.2U 1.2U 1.2 U 2.4 U 2.9 U
B8 P_C93SPI30435 6/25m 0.$9 U 2.4 U 2.4U 2,4 U 1.2U i.2 U i.2 U f.2 IJ !.2 U ,_.a U 2,9 u

B9 PIP.C935F..l)0436 4/22/93 64 U 2.6 U 2.6 U 2.6 U I.) U 1.3 U 1.3 U 1.3 U t.3 U 2.6 U 3.2 U
B9 PROBSEO0437 _ ?2U 5.2 ] ;I.9U 2.9 U 1.4U 1.4U L4 U 1.4U ).4 U 2.9 U 3.6 U
B9 PRC935EI)0438 6/22/93 12 U 3.3 U 3.) U 3.) U t.6 U 1.6 U 1.6 U i.6 U 1.6 U 3.3 U 4.l U
B9 PRC93SED0439 k22/93 711U 12 J 5.6 3.1 U i.6 U 1.6 U 1.6 U 1.6 U 1.6 U 3.1 Ui .1.9U

........ [

NoteD:

QNAu_ "zsd,NV=NoVm#ue,-- • NoSlidletics

)ns:U,, NonO_od, J - Emth_mded,Blmnk- Unqum_,edOolecl



TableA-2b
WcstunBaysicl¢

Pesticides and F_Bs in ([:oreSedlmcnt Samples(p_VlcB)

(?ale :t of 3)

''"'+"" """"""""' """'" HIPTCLIRIHII"rlCLREP,, , MTHOXCHL "IPOXPHI_NEITOTALIPC-- TOTALDDT,,,
1996£colo_! Jsse#_memReleorl

BI2 PIKCg.lSED0440 _2J/9_ 1.2U I.l U 1,2U 1.2 U 2.4 U 95 U 114 9.6
BI2 ]_1_C930ED0441 _d25/93 !.2 UJ 1.2U! !,2 UJ 1.2 UJ 2.3 UJ 93 UJ --- 16
BI2 I_t_"_30E00442 6,'2J/93 0.75U 0.76U 0.76U 0.76 U 1.5U 61 U 6J 6.0
DI2 PP,C93SED0443 6/25/93 0.63U 0,6] U 0.6'4U 0.63 U 1.3U .SJ U .....

92 PRC93SIFJ)0420 5/22/93 1.0U 1.0U 1.0U l.O U 2.0 U 80 1,1 ....
02 PRC_3SED0421 _d2Z/93 0.80 U 0,80U 0.00U 0.00 U 1.5U 62 U --

02 I_C93S_DO422 fd2_J93 0.80U 0.80U 79 U 0.00 U !6 U 63 U ....
B2 PP,C93SED0423 5/22/93 I.OU 1,0U 100U 1.0 U 2.0 U 80 U --

04 PP,C93SIF,D0424 6/22/93 0.80 U 0.80U 83 U 0.00 U I.? U 67 U 67
B4 PRC93SEDO425 . _2/93 0.90U 0.90U 0.goU 0.gOU 1.8 U 70 U .....
04 PP.C'�ZSF_30426 _22_3 1,0 U 1.0U 98 U J.OU 2.0 U 78 U ....
04 PRC93SE]3042? Cd'J_U93 1.0 U 1.0U 1.0U I.O U 2.0 U . 80 U ....

D6 PRC_JSI_DO421 6J25R3 0.60 U 0.68U 0.60 U 0.611U 1,4U 55 U -- --
196 PR.C93SEZ30429 6/2.5/93 0.70 U 0.70 U 0,70 U 0.70U 1.4U 56 U 61t J.6
06 PR_J,qED0430 6/2JP_J 0.80 U 0,60U 0,60 U 0.6 U 1.2U 48 U -- m
06 MU_YJSED6431 6/25/93 0,61 U 0.61 U 0.61 U 0.6 U I.Z U 49 U ....

00 PRC_.I,qEJD6432 6/25/93 0.7'_U 0.1'2U 0,_ U 0.'?2U 1.4U 08 U -- "-
B8 PRC93SED0433 d/"25/93 0.60 U 0,60 U 0.5 U 0.60U 1.2U 48 U ....
D8 PRC93SED0434 5125/93 0.59 U 0._9 U 0,59 U 0.59 U 1.2 LI 47 U _
08 PR_SEZ30435 _2J/_J 0.59 U O._P_U 0.59 U 0.59U 1.2U ,iT U ....

09 PRC�ISED043_ d/22_3 0.60 U 0.il0 U 64 U 0,60U 1.3U 51 U .....
89 PR_)_q_D6437 f_'_J93 0.70 U 0.70 U "/2.0U 0.70U 1.4U 58 U 67 8.1
09 PRC93SEID0438 _d2Z_J 0,80U 0.80 U 82 U 0.80U t,6 U 66 U 130
B9 PRC930]E_0439 _ 0.801,1 0.80 ?8 U 0._ U 1.6[] 63 U | 10 19

NOHI8:

NA• Noqknslyzed,NV=NoVldue,-- • NoBlall_
Qul_lO_D_t_llee_ U- NonD_t_l, J • E_lmuted,Blenk• Unquelll_lDe_l



, Table A-2c

Western Baytide

PAHCompoundsinCoreSedimentSampks(pg/kg)
_age ! of 2)

I I . I ' '-

Dr,i

s.=,,.., s.=p,, s..,p.q S.m,,.I I m M

1,octflon ldentincmtJon Dste It lntervml I • e5 q

t996 Ecoto_cat AssessmentReport
BI2 PRC945VLIi47 4/26/94 0.30 1,30 S6 U 86 V 86 U 86 O 86 U 86 t.,t '| 86 [..1 86 U 86 13 ' 86 tJ' 86 U
B12 PRC94SVL1149 4/28/94 1.30 2.30 93 U 93 U 93 U 93 U 93 U 110 I 93 U 93 U 93 U 93 U 93 U
BI2 PRC94SVL1150 4/28/94 2.80 3.10 99 U 99 U 99 U 99 U 99 U 240 180 99 U 99 U 99 U 120

B2 PRC94SVL1163 4/29/94 0.30 1.30 100 UI 130! 140! 250 ! 490 ! 480 J I 4.50J 130 J 340J 100U! 720 J
B2 PRC94SVL! 165 4/29/94 1.30 2.30 !10 U] 190 1 170 l 900 ! 2000 l 1900 1 I 2000 ] 540 J 1200 J 160 J 2200 J
B2 PRC94S.VL1166 4/29/94 2.80 "3.10 II0 U$ 200 $ 150 ! 920 ! 2000 J 1700 ! I 1800 1 580 J 1200 J 160 ! 1700 J

B4 PRC94SVLII43 4/28/94 0.30 1.30 120 U 120 U 120 U 120 U 410 360 "1 390 140 130 120 U 270
!]4 PRC94SVL1144 4/28/94 1.30 2.30 140 U 140 U 140 U 290 710 670 710 200 270 140 U 730
!]4 PRC94SVLII46 4/28/94 2.80 3.10 140 U 140 U 140 U 170 780 760 840 220 240 140 U 530

136 PRC94SVL1139 4/28/94 0.30 1.30 87 UI 87 UI 87 U! 87 U! 87 UI 87 U! I 87 UJ 87 U] 87 U] 87 UJ 87 U!
B6 PRC94SVL1140 4/28/94 !.30 2.30 82 U 82 U 82 U 82 U 82 U 82 U I 82 U 82 U 82 U 82 U 82 U
136 PP,C_SVLI142 4/28/t_ 2.g0 3.10 99 U! 99 U! 99 U! 160 ! 340 J 350 J I 310 ! 110 ! 240 I 99 U] 280 1

B8 PRC94SVLI135 4/28/94 0.30 1.30 84 UJ 84 U! 84 UI 84 U| 84 UJ 84 U$ i 84 U! 84 U! 84 I!l 84 UJ 84 UI i
B8 PRC94SVLII36 4/28/94 1.30 2.30 84 U! 84 UJ 84 U$ 84 UJ 84 UJ 84 U! I 84 U! 84 U! 84 U! 84 UJ 84 UJ i
Bit PRL'94SVLII3B 4/28/94 2.80 3.10 84 UJ 84 UJ 84 U| 84 U! 84 U! 84 U! I 84 UJ 84 UJ 84 U$ 84 U! 84 UJ (

B9 PRC94SVL1131 4/28/94 0.30 1.30 110 U! 110 l I 110 UJ 250 J 420 l 450 ] 400 J 110 U! 320 ! i 10 U! 450 J I
B9 PRC94SVLI132 4/28/94 !.30 2.30 IIOUJ 200J ! 160J 440J 770J 750J [ 690J 2SOJ 590J ll0UJ i 1000J I

]]9 PRL'_SVl, II34 4/28/94 2.80 3.10 100UJ 170! 200J 430J 820J _ 280J 540J 100U! I II00J I

Notes:
NA • NotAnlly_md.NV ,mNoVmlue._ ,, NoStal_tl_
(_uailiflerOMinilk_: U • NOft-DMOct,J I"EsUmMod,Blank• UnquadifledDetect



• • u
Table A-2c

WesternBayside

PAHCompoundsinCoreSedimentSamples(pg/kg)
(Page 2 of 2)

o
SIImpling Simple $smplln| $Jmplin| I_1 --_ Z _ ,-1 _ !"
Location Identification D,te Interval

.19,9,6EcologicalAssessmentReport '""
012 PRC94SVL1147 4/28/94 0.30 1.30 45 U 86 U 86 U 86 U 86 U 86 U ........
BI2 PRC945VLII49 4/28/94 1.30 2.30 49 U 93 U 93 U 93 U 93 U 93 U ..... I!0
BI2 PRC945VLIIS0 4/28/94 2.110 3.10 51 U 150 99 U 99 U 99 U 190 -- 310 880

82 PRC945VL1163 4/29/94 0.30 1.30 65 J 400 J 100UJ 100U! 510 J 1000! 845 2800 5105
B2 PRC94SVL1165 4/29/94 1.30 2.30 61 J 1700J II0 U! I!0 U! 470 I 3400.r 891 9860 16891
B2 PRC945VL1166 4/29/94 2.80 3.10 58U! 1600J 110 UJ II0 UJ 300 ! 3200! 650 9180 15510

84 PRC94SVL1143 4/28/94 0.30 1.30 63 U 320 120U 120U 120U 520 -- 1330 2.f40
BAt PRC94SVI..1144 4/28/94 1.30 2.30 71 U 590 140 U 140 U 450 I000 450 3000 5620
B4 PRC94SVL!146 4/211/94 2.80 3.10 71 U 630 140U 140U 270 920 270 2640 5360

B6 PRC94SVLI139 4/211/94 0.30 1.30 45 U! 87U! 87UJ 87 U! 87U! 8? U! ......
136 PRC94SVL1140 4/28/94 !30 2.30 43 U 82U 112U 82U 82U 82 U ........
B6 PRC94SVL1142 4/28/94 2.80 3.10 51 U! 290 J 99 UI 99 U! 180I 740! 180 1760 3000

B8 PRC94SVL1135 4/211/94 0.30 1.30 44 UJ 84 UJ 84 UJ 84 UJ 84 UJ 84U! .......
B8 PRC94SVLt136 4/28/94 130 2.30 44 UJ 64 US 84 U! 84 UJ 84 U! 84 UJ .........
B8 PRC'94SVI..,1138 4/28/94 2.80 3.10 44 U! 84 UJ 84 UJ 84 UJ 84 UJ 84 UI ......

89 PRC94SVL1131 4/28/94 0.30 1.30 58 UJ 330 ! ! !0 UJ 110 U! 270 J 900 J 380 2340 3900
89 PRC94SVl,1132 4/28/94 1.30 2.30 64 J 660 J 110UJ 110UI 520J 1600J 9¢4 4400 7694
89 PRC94SVL1134 4/28/94 2.80 3.10 69 J 660 ! 100UJ 100 UI 600 J 1500 ! !039 4390 7869

NO_elt:

NA - Not ,8,nalyEed. NV mNo Value. -- - NO Stlltlstl_

Quldirwr0_1: U • Non-Oiled,J: EtUmled.Blink• Unquaflfie(IDetect

( ( t



Table A-2d

Western Bayside

Semi-Volatile Organic Compounds in Core SedimentSamples(pg/kg)

(Page I or4)
i

L_alion IdentiflcJflon Dste Interval
I I I I ! i

1996Eeologfr.alAue_,em Rqxwf
BI2 PRCP4SVi.,1147 4/28/94 0.30 1.30 860 U 420 U 860 U 86U 86U 86 U 630 g6 U B6U 86 U g6 U 170 U
Bi2 PRC94SVLl149 4/28/94 1.30 2.30 930 U 460U 930 U 93 U 93U 93U 93 U 93 U 93 U 93 U 93 U 180 U
BI2 PRC94SVLIIS0 4/211/94 2.80 3.10 990 U 490 U 990 U 99 U 99U "99 U 99 U 99 U 99 U 99 U 99 U 190 U

B2 PRC94SVLII63 4/29/94 0.30 1.30 100013] 510U! 1000UJ 100UJ 100UJ 100U! 100UJ 100U! 100U! 100 U! 100 U! 200 U!
132 PRC94SVLII6S 4/29/94 1,30 .2.30 II00 UJ 560UI 1100U! ! 10U.I !10 U! II0 U,I' I10 U! II0 U! II0 U./ I10 U! ! I0 U! 220 U!
B2 PRC94SVLl166 4/29/94 2.110 3.10 !100 UJ 550U! liD() U! II0 UJ !!0 U) 110UJ II0 U! II0 U! II0 U! I10 U! I!0 U! 220 U!

B4 PRC94SVL1143 4/2R/94 0.30 1.30 1200U $90U 1200U 120U 120U 120U 120U 120U 120U 120 U 120 U 230 U
134 PRC94SVL|144 4/28/94 1.30 2.30 1400U 670U 1400U 140U 140U 140U 140U 140U 140U 140U 140 U 270 U
B4 PRC94SVl..1146 4/28/94 2.110 3.l(J 1400U 6"/0U 1400U 140U 140U 140 U 140U 140U 140U 140 U 140 U 2"/0 U

!]6 PRC'94SVL1139 4/211/94 0.30 1.30 870 U! 430 U1 870 U! 87U! 1_7UJ !17U! !17UJ' 11`/U! 117U.I 117U.I 117U! 170 U.f
B6 PRC94SVL]I40 4/21U94 1.30 230 820 U 400U 1120U 112U 82U 112U . S2 U 112U 112U 112U 112U 160 U
B6 PRC94SVL!142 4/28/94 2.110 3.10 990 U! 490U! 990 UJ 99 UJ 99U! 99 U,I 99 U! 99 U! 99 U,f 99 13] 99 U] 190 U!

B11 PRC94SVLIIJS 4/211/94 0.30 1.30 1140U! 410 U! 840U! 84 U! 84UJ 114U.; 84 U! 84 U! 114U] 84 U] 84 U" !60 ujd
B11 PRC94SVI..II:36 4/2g/94 1.30 2.30 1140UJ 410 UJ N0 U! 114UJ 84 U! 114UJ 114U! 84 U! 114U! 84 U! 84 UJ' 160 UJ
911 PRC94SVL11311 4/211F)4 2.110 3.10 040 UJ 410 UJ 840 U! 114U! INU! 114U! 84 U] 84 U! 114UJ 84 UJ 114U! 160 U!

B9 PRC94SVL! 131 4/28/94 0.30 1.30 II00 U.I' $50 U.I' !100 UJ I!0 I./] II0 UJ Ii0 U! II0 U! II0 U! II0 U! I10 UJ IIO U! 220 U.T
B9 PRC94SVL1132 4/211/94 1.30 2.30 II00 UJ _0 U! II00 U! II0 UJ II0 UJ 110 UJ' 250 ] I10 U! II0 U] 110 U! II0 U! 210 U!
B9 PRC94SVLII34 4/28/94 2.80 3.10 1000U! 510 U] 1000U] 100U! 100U! 100U! 220 J 100 U! 100U! 100 UJ I00 U] 200 1.1]

I Im I

Notu:

NA• NotAnted. NV• NoV|lua,-- • NoStatlstlal
Oua1111_Oel_illonl:U = Non-Deled,J• Estimated,Blank• UnqulllfledDated



• • •
TableA-2d

WesternBayside

Semi,Volatile Organic Compoundsin Core SedimentSamples(l_g/kg)
(Page 2 of 4)

I ! i ! i ' '
Loeation Identification Date Interval

I II II

1996,Ecotol_calAmsmieM R_)rt
812 PRC94SVLII47 4/28/94 ' 0.30 1.30 260 U 86 U 86 u 86 u 86 u 86 u 86 u 260 U 86 u '86 u 170 u 780 860 u
B12 PRC94SVLII49 4/28/94 130 230 280U 93U 93U 93U 93U 93U 93U 280U 93 U 93U 180U 93 930U
BI2 PRC94SV1L1150 4/28/94 2.80 3.10 290 U 99 U 99 U 99 U 99 U 99 U 99 U 290 U 99 U 99 U 190 U 99 U 990 U

92 PRC94SVLII63 4/29/94 0,30 1.30 310 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 310 UJ 100 UJ 100 UJ 200 UI 200 UI 1000 U]
!]2 PRC94SVL1165 4/29/94 1.30 2.30 340 UJ ! 10 UJ 110 UI 110 UI 110 U) II0 UJ II0 JU 340 UJ II0 UJ t l0 UJ 220 U$ 470 UJ 1100 UJ
82 PRC94SVL!166 4/29/94 2.80 3.10 330 UJ 110 UJ 110 UJ 110 U$ 110 UJ 110 UJ I10 UJ 330 UJ 110 U] 110 U] 220 U] 650 U] 1100 UJ

84 PRC943VL1143 4/28/94 0,30 1.30 360 U 120U 120 U 120 U 120 U 120 U 120 U 360 U 120 U 120 U 230 U 150 1200 U
94 PRC:94SVLII44 4/28/94 1.30 2.30 410 U 140U 140U 140U 140U 140U 140U 410 U 140U 140 U 2"/0U 140U 1400U
94 PRC94SVLI!46 4/28/94 2.80 3.10 410 U 140U 140U 140U 140U 140U 140U 410 U 140U 140 U 270 U 140 1400U

86 PRC94SVI,1139 4/28/94 0.30 1.30 260 UJ 87 UJ 87 UJ 87 UJ 87 UJ 87 UJ 87 UJ 260 UJ 87 UJ 87 UJ 170 UJ 260 J 870 U]
86 PRC94SVL1140 4/28/94 1.30 2.30 240 U 82 U 82 U 82 U 82 U 82 U 82 U 240 U 82 U 82 U 160 U 82 U 820 U
86 PRC94SVL1142 4/28/94 2.80 3.10 290 UJ 99 UJ 99 U! 99 UJ 99 UJ 99 UJ 99 U! 290 UJ 99 UJ 99 UJ 190 UJ 370 ! 990 UJ

BB PRC94SVLI13S 4/28/94 0.30 1.30 250 U,! 84 UJ 84 UJ 84 UJ 84 UJ 84 UJ 84 UJ 250 UJ 84 UI 84 UI 150 UJ 100 J 840 UJ
B8 PRC94SVL1136 4/28/94 1.30 2.30 250 UJ 84 UJ 84 UJ 84 UJ 84 UJ 84 UJ 84 U! 250 UJ 84 UJ 84 U! 160 UJ II0 J 840 UI
B8 PRC94SVL!138 4/28/94 2.80 3.10 250 U! 84 UJ 84 UJ 84 UJ 84 UJ 84 UJ 84 U! 250 UJ 84 UJ 84 UJ 160 UJ 330 J 840 U)

09 PRC94SVL1131 4/28/94 0.30 1.30 330 UJ 110 UJ 110UJ 110 UJ 110 UJ ! 10 UJ 110 U! 330 UJ I t0 US 110 U) 220 UJ 450 J 1100 UJ
89 PRC94SVL1132 4/28/94 1.30 2.30 330 U! 110 U! ! 10U] II0 13] 110 UJ ! 10 UJ II0 UJ 330 UJ 110 UJ ! 10 UJ 210 UJ 120 ! 1100 UJ
B9 PRC94SVLII34 4/28/94 2.80 3.10 310 U! 100 UJ 100UJ 100 UJ 100 UJ 100 UJ 100 UJ 310 UJ 100 UJ 100 UJ 200 UJ 100 U) 1000 U]

Notes:

NQA_ _/Hd,NV•NoValue.---NoS-- ( t

,Itions:U- Non-Detect.J• Estimated.Blank= UnqualifiedDetect



TableA-2d
WesternBayside

Semi-Volatile Organic Compoundsin Core Sediment Samples (jag/kg)

(Page 3 or 4)

l.,ocstJon, Identification Dste Intervsl ,
!996,._-ol,o_catA=,=..,.,.rR,/,o, '

BI2 PRC945VL1147 4/28/94 0.30 !.30 420 U B6U 420 U 420 U 86 U 170 U 420 U 17(_U' 86 U 86 U 86 U 420 u 420 u 420 u
BI2 PRC945V[,1149 4/28/94 1.30 2.30 460 U 93 U 460 U 460 U 93 U ! 80 U 460 U !80 U 93 U 93 U 93 U 460 U 460 U 460 U

BI2 PRC945VL!150 4/28/94 2.110 3.10 490 U 99 U 490 U 490 U 99 U 190 U _90 U 190U 99 U 99 U 99 U 490 U 490 U 490 U

B2 PRC945VIL,1163 4/29/94 0.30 1.30 510 U.I 100U! 510 U! 510 U! 100U! 200 U] 510 U.I 200 UJ' 100 UJ 100 U! 100U! 510 UJ 510 UJ 510 UJ"
B2 PRC945VL!165 4/29/94 1.30 2.30 _50 UJ 110UJ 560 U! 560 UJ 110UJ 220 UJ 560 U! 220 UJ I I0 UJ 110 UJ !10 UJ 560 UJ 560 U! 560 U!
B2 PRC94SVL!166 4/29/94 2.80 3,10 550 U! ! 10U! 550 U] 550 U,I' 110U! 220 UJ 550 U! 220 US 110U! 110 U! I10 U! 550 U.I 550 U! 550 U!

B4 PRC94SVI.,1143 4/28/94 0.30 1.30 590 U 120U 590 U 590 U 120U 230 U 590U 230 U 120 U 120 U 120U 590 U 590 U 590 U
B4 PRC945VL1144 4/28/94 !.30 2,30 670 U 140U 6/0 U 6'70U 140U 2"70U 6'70U 270 U 140U 140 U 140U 670U 6.70U 670 U
134 PRC94S'V[,1146 4/28/94 . 2.80 3,10 670 U 140U 6.70U 6.70U 140U 270U 670 U 270 U 140U 140U 140 U 670 U 6'70U 670 U

96 PRC945V1L1139 4/28/94 0.30 1.30 430 UJ 89 UJ 430 U! 430 U! 87 UJ 1"70UJ 430 US 170U! 87U! 87 UJ 87 U! 430 UJ 430 UJ 430 UJ.
B6 PRC945VL1140 4/28/94 1.30 2.30 400 U 82U 400 U 400 U 82 U 160 U 400 U 160U 82U 82 U 82 U 400 U 400 U 400 U
136 PRC94SVL1142 4/211/94 2.80 3.10 490 UJ. 99 UJ, 490 U! 490 UJ 99 UJ, 190 UJ 490 UJ 190UJ 99 UJ 99 U! 99 UJ, 490 UJ, 490 UJ 490 UJ

B8 PRC94SVL1135 4/28/94 0.30 1.30 410 UJ 84UJ 410UJ 410UJ, 84 U,/ 160 U.f 410 UJ, 160UJ 84 UJ 84 U! 84 U,I 410 U! 410 U! 410 UJ,;
B8 PRC94SVLII36 4/211/94 1.30 2.30 410 UJ 84U] 410131 410U! 114U! 160UJ 410 UJ 160U! 84 UJ, 84 UJ' 84 U! 410 UJ, 410 U! 410 UJ
B8 PRC94SI/L1138 4/28/94 2,80 3.10 410 U! 114UJ, 410U] 410 U,I M UJ 160U] 410 UJ 160UJ 84 UJ, 84 U! 84 U! 410U! 410 UJ 410 UJ'

B9 PRC94SVL1131 4/28/94 0.30 1.30 550 UJ !10 UJ 550UJ 550UJ II0 U! 220 U! 550UJ 220 UJ 1l0 U.I 110 U! I10 U! 550 UJ, 550 UJ 550 UJ
B9 PRC945VLi 132 4/211/94 1.30 2.30 540 UJ 110U.I 540U! 540 UJ, 110UJ 210 U! 540U! 210 UJ 110U._ 110 U! 110 U! 540UJ 540 U! 540 UJ
B9 PRC945YL1134 4/28/94 2.80 3.10 510 U! 100UJ 510UJ 510 U! 100UJ 200 UJ 510UJ 200 UJ, 100 U! 100 UJ 100 UJ, 510 UJ 510 UJ 510 U!i

N_lel:

NA- NotAn_tzed,NV• NoVl|U8,-- • H0SUl_It_l
QualifierDlflnlUonl:U mNofl-Oetnd.J• Estfmsted,Bllnk• UnClUatlfledDeted



• • •
Table A-2d

WesternBayside

Semi-Volatile Organic Compoundsin Core SedimentSamples(pg/kg)

(Page 4 of 4)

Location ldenflfieatln Date Interval
I IIIIIg

1996£€ologic,alAs_renr,eentReport
B12 PRC94SVL1147 4/2g/94 0.J0 I.]0 g6 U 420 U 420 U 86 U 86 u ....420 u 170 u 420 u 420 u 8'6 u
BI2 PRC94SVL1149 4/28/94 1.30 2.30 93U 460 U 460 U 93 U 93 U 460 U 180 U 460 U 460 U 93 U
B12 PRC94SVLI1$0 4/28/94 2.80 3.10 99U 490U 490U 99U "99U 490U 190U 490U 490U 99U

132 PRC945VL1163 4/29/94 0.30 1.30 100UJ .510UJ 310 UJ t00 U! 100 UJ 310 UJ 200 UJ SI0 U! 510 UJ 100U!
B2 PRC94SVL1165 4/29/94 130 2.30 I t0 UJ 560 UJ $60U! I!0 UJ It0 UI 560 UJ 220 UJ 360 UJ 560 UJ II0 UJ
B2 PRC945VLI 166 4/29/94 2.80 3.I 0 I I0 UJ 550 UJ $50UJ I I0 U! I !0 U! 550 U! 220 U! 550 UJ' 550 13] I I0 UJ'

B4 PRC945VL1143 4/28/94 0.30 1.30 120U 590U 590U 120U 120U 590U 230U 590U 590U 120U
134 PRC94SVLII44 4/28/94 1.30 2.30 140U 6"/0U 670 U 140U 140U 670 U 270 U 670 U 670 U 140 U
134 PRL"945VL1146 4/28/94 2.80 3.10 140U 670 U 670 U 140U 140U 6"/0U 2"/0U 670 U 670 U 140U

B6 PRC94SVLII39 4/28/94 0.30 130 87 U| 430 UJ 430 UJ 87 UJ 87 UJ 430 UJ 170 UJ 430 U! 430 U! 87 U_
I]6 PR_ISVL1140 4/28/94 1.30 2.30 82U 400U 400U 82U 82U 400U 160U 400 U 400U 82U

B6 PRC945VL1142 4/28/94 2.80 3.10 99 U! 490 UJ 490 UJ 99 UJ 99 UJ 490 UJ 190 UJ 490 U! 490 U! 99 UJ

B8 PRC94SVL113.5 4/28/94 0.30 130 84 U! 410 U! 410 UJ 84 U! 84"UJ 4i0 U! 160 U! 4f0 uJ'" -,,0_'u,vvv u_o'tU]
B8 PRC94SVLII36 4/28/94 1.30 2.30 84 UJ 410 U! 410 U! 84 UJ 84 UJ 410 UJ 160 UJ 410 UJ 410 UJ 84 U!
Bll PRC_ISVL1138 4/28/94 2.80 3,10 84 UJ 410 UJ 410 UJ 84UJ 84 UJ 410 UJ 160 UJ 410 U! 410 UJ 84 UJ

B9 PRCgdSVL1131 4/28/94 0.30 1.30 I |0 UJ .550U! 550 UJ I10 U! !10 UJ 550 U! 220 UJ 550 U! 550 UJ 110 UJ
B9 PRC94SVL1132 4/28/94 1.30 2.30 II0 UJ 540 UJ 540 UJ 110 UJ II0 UJ 540 UJ 210 UJ 540 UJ 540 UJ II0 U
B9 PRC'94SVLl134 4/28/94 2.80 3.10 100UI 510 UJ 310 UJ 100UJ 100UJ 510 UJ 200 UJ 510 UJ 510 UJ 100 U!

Notes:
NA • No_AnSlyzud,NV= NoValue,-- • NoSlMlstk:

Qu_ iflon|:U • Non.-OM_'I,J • EllflmMed,Blllnk• UnqullllfkMDM_t ( t



Table A-2eJ

WesternBayside
Organotinsin Core SedimentSamples(pg/kg)

(Page! of I)

• Sampling Sample ' ' S_mpilng Sampling Monobuty,Tin DibulTITin Tributyl Tin Tetral_utyl1"in
Locstiom ldentiflcstioa Date Interval

I I II

i1996.EcolofftcalAue_rmenl Report
BI2 PRC93SED0440 6/25/93 0.00 0.30 5.0U 5.0 U 5.0 U 5.0 U
BI2 PRC93SED0441 6/25/93 0.30 1.30 5.0 U . S.0 U S.0 U 5,0 U
BI2 PRC93SED0442 6/25/93 1.30 2.30 5.0 U 5.0 U 5.0 U 5.0U
B12 PRC93SEDO443 6/25/93 2.80 3.10 5.0U 5.0 U 5.OU 5.0 U

B2 PRC93SED0420 4/27/93 0.00 0.30 5.0 U 5.0 U 120 5.0 U
B2 PRC93SED0421 4/27/93 0,30 !.30 5.0 U 5.0 U 130 8.0
B2 PRC93SED04ZT. 4/27/93 !,30 2.30 5.0 U 5.0 U 160 5.0 U
B2 PRC93S_23 4/27/93 2.110 3,20 5,0 U 5.0 U 250 22

134 PRC93SED0424 6/22_3 0.00 0.30 5.0 U 5.0 U ' I00 5.0 U
134 PRC93SED0425 6_./93 0.30 1,30 S.0 U 5.0 U S.OU 5.0 U
!]4 PRC93SED0426 6/'22/93 1.30 2.30 5,0 U 5.0 U 120 5.0 U
Ell PRC93SED0427 6/22/93 2.80 3,20 5.0 U 5.0 U 5.0 U 5.0 U

B6 PRC93SED04211 6/25/93 0.00 0.30 5.0 U 5.0 U 5.0 U 5.0 U
B6 PRC93SEC_29 6/25/93 0.30 1.30 5.0 U 5.0 U 5.0 U 5,0 U
!]6 PRC93SED0430 6/25/93 1.30 2.30 5.0 U 5.0 U 5.0 U 5.0 U
136 PRC93SED0431 6/25/93 2.110 3.10 5,0 U 5.0 U 5.0 U 5.0 U

B11 PRC93SED0432 6/!11/93 0.00 0.30 5.0 U 5.0 U 3 I0 5.0 U
B11 PRC93SED0433 4/27/93 0.30 1.30 5,0 U 140 200 5.0 U
B11 PR£93SED0434 6/25/93 1.30 2.30 5,0 U 5.0 U $.0 U 5.0 U
B8 PRC93SED0435 6/25/93 2.110 3.10 5.0 U 5.0 U 5.0 U 5.0 U

B9 PRC93SED0436 6/22/93 0.00 0.30 5.0 U 5.0 U 12 5.0 U
B9 PRC93SED0437 6/22/93 030 1.30 5.0 U 5.0 U 9.0 5.0 U
B9 PRC93SED04311 6/22/93 1,30 2.30 5.0 U 5.0 U .5.0U 5.0 U
B9 PRC93SED0439 6/22/93 2,110 3.10 5.0 U 5.0 U 5.0 U 5.0 U

I I I I

Notes:
NA• NatAaal_od,NV"-NoVillus,-- • NoS_stlcs
Qua!lmtrDefinitions:U • NanDetect,J= Eiflmsted.Bhmk• t/aquil_d Detect



Table A-2f

Western Rayside

Total PetroleumHydrocarbonsasOil andGrease in Core SedimentSamples(pg/kg)

(Page I of l)

II

SsmpUng Samplin| "'Simple Sampling i Oil andGreuse
Location ldentiflcstion Date Interval II I i

1996EcologlcalAssessmentReport
B12 PRC93SED0440 ' 6/25/93 0.00 0.30 120000
BI2 PRC93SE:D0441 6/25/93 0.30 1.30 150000
B!2 PRC93S_42 6/25/93 1.30 2.30 80000
B!2 PRC93SED0443 6/25/93 2.80 3.I0 21000

B2 PRC935ED0420 6/22/93 0.00 0.30 130000 411

B2 PRC93SEDO'I21 6/22/93 0.30 1.30 130000 "
B2 PRC93SF,D0422 6/22/93 1.30 2.30 130000
B2 PRC93SED0423 6/22,/93 2.80 3.!0 150000

B4 PRCg3SED0,124 6/22/93 0.00 0.30 200000
I]4 PRC93SED0425 6/22/93 0.30 1.30 66000
94 PRC93SED0426 6/22/93 1.30 2.30 !70000
94 PRC93SEDO42T 6/22/93 2.80 3.10 170000

B6 PRC93SED0428 6/2.5/93 0:00 0.30 48000
g6 PRC93SED0429 6/25/93 0.30 !.30 62000
B6 PRC93SED0430 6/25/93 1.30 2.30 20000U
94 PRL"93SE'D0431 6/2S/93 2,80 3.10 20000U

B8 PRC935ED(M32 6/25/93 0.00 0.30 91000
B8 PRC93SED0433 6/2S/93 0.30 1.30 20000U
B8 PRC93SED0434 6/25/93 1.30 2.30 20000U
B8 PRC93SED043S 6/'25/93 2.80 3.10 20000U

B9 PRC93SED0436 6/22/93 0.00 0.30 180000
B9 PRC93SED0437 6/22/93 0.30 1.30 270000
B9 PRL"93SED0438 6/22/93 1.30 2.30 240000
B9 PRL"93SED0439 6/22/93 2.80 3.10 260000

I f II

Note|:

NA" NotAn_/zed,NV• NoValue,-- = NoStatistics
OunlifinrDefinitions:U- NonDetect,J,, EMimMed,Blink• UnqualifiedDetect



APPENDIX F

_" ENVIRONMENTAL BASELINE SURVEY SAMPLE LOCATION MAP AND
ANALYTICAL RESULTS

V



EBS SOIL DATA SUMMARY STATISTICS
SITE 1-INSIDEBOUNDARY

ALAMEDA POINT

SAMPLES FREQUENCY DETECTED DATA SUMMARY STATISTICS

• ITOTAL WITH OF CONCENTRATIONS STANDARD

CHEMICAL NAME SAMPES DETECTIONS DETECTION (%) MINIMUM MAXIMUM DEVIATION MEAN

TOTAL PETROLEUM HYDROCARBONS (mg/kg)

Motor Oil Range Organics 11 1 100 230] 230 0 23C
SEMI-VOLATILE ORGANICS (mg/kg)

Aeenaphthene 4 1 25 0.97 0.97 0.38 0.42
Benzo(a)anthracene 4 4 100 0.16 9.7 4.7 2.6
Benzo(a)pyrene 4 4 100 0.12 18.0 8.9 4.1
Benzo(b)flouranthene 4 4 100 0.33 21.0 10.3 5._
Benzo(g,h,i)perylene 4 4 100 0.019 14.0 6.9 3."
Benzo(k)flouranthene 4 2 50 0.91 8.2 3.9 2.4
Bis(2-ethylhexyl_phthalate 4 1 25 0.62 0.62 0.21 0.33
Butylbenzylphthalate 4 1 25 0.025 0.025 2.7 1.5
iChr_sene 4 4 100 0.15 11.0 5.4 2.9
Dibenzo(a,h)anthraeene 4 3 75 0.031 2.9 1.4 0.79
Dimethylphthalate 4 1 25 0.061 0.061 2.7 1.524
Fluoranthene 4 4 100 0.14 8.8 4.3 2.405

ilndeno(l,2,3-cd)pyrene 4 4 100 0.088 13.0 6.4 3.4
IPhenanthrene 4 4 i00 0.036 2.6 1.3 0.71
Pyrene I 4 4 100 0.11 11.0 5.3 3.0
I_OLYCHLORINATED BIP_IENYLS(mg/kg)
Aroclor-1260 1 1 100 0.24 0.24 0 0.24

PESTICIDES (mg/kg)

'4,4'-DDT 1 1 1001 0.031 0.031 0 0.031
TOTAL METALS (mg/kg)

Lead I 4 4 100 18.1 108 39 52.5

Notes:
% - Percent

Mean - Mean of detected concentrations and one-half the reporting limit for non-detects
Standard Deviation - Standard deviation of detected concentrations and one-half the reportinglimit for non-detects
All EBS soil sample depths are included.



( EBS DATA SUMM_ gy STATISTICS (
SITE I-OUTSIDE BOUNDARY

ALAMEDA POINT

SAMPLES FREQUENCY DETECTED DATA SUMMARY STATISTICS
TOTAL WITH OF CONCENTRATIONS STANDARD

CHEMICAL NAME SAMPLES DETECTIONS DETECTIONS (%) MINIMUM MAXIMUM DEVIATION MEAN

SEMIVOLATILE ORGANICS (mg/kg)

4'-Chloro-3-methylphenol 1 1 10C 21 21 0 21
Bis(2-e_ylhexyl)phthalate 1 1 100 230 230 0 23C
P)n'ene 1 I 1001 23 23 0 23
TOTAL METALS (mg/kg)i

Nickel 1 1 10C 35000 350001 O 35000
TOTAL PETROLEUM HYDROCARBONS (mg/kg)i

Diesel range organics 7 1 14.3 3000 3000 8595 6071
Motor oil range organic 6 4 66.7 55000 2200000 855659 478667
Oil and _rease 1 1 100 1500000 1500000 0 150000C

Notes:
%- Percent

Mean - Mean of detected concentrations and one-half the reporting limit for non-detects
Standard Deviation - Standard deviation of detected concentrations and one-half the reporting limit for non-detects
All EBS soil sample depths are included.



Site I Soil E_ Analytical Results (

Operable Unit 3
Alameda Point

Point Type: SL SL SL SL SL SL
Point Name: 001-001-001 001-001-002 001-001-003 001-001-004 001-002-005 005-001-002

Sample Id: 001-0001 001-0002 001-0003 001-@004 001-0005 005-0002
Sample Date: 07-APR-95 07~APR-95 07-APR-95 07-APR-95 07-APR-95 13-APR-95
Water Bearing Unit or Depth: 0 - .5 ft 0 - .5 ft 0 - .5 ft 0 - .5 ft 0 - .5 ft 0 - .5 ft
Investigation: EBS PHASE 2A EBS PHASE 2A ESS PHASE 2A EBS PHASE 2A EBS PHASE 2A EBS PHASE 2A

TPH (MG/KG)

DIESEL RANGE ORGANICS N/A N/A N/A N/A Ii U N/A

MOTOR OIL RANGE ORGANICS N/A N/A N/A N/A 230 YJ N/A

VOA (MG/KG)

1,2-DICHLOROBENZENE .35 U ii U .34 U .73 U N/A N/A

1,3-DICHLOROBENZENE .35 U 11 U .34 U .73 U N/A N/A

1,4-DICHLOROBENZENE .35 U II UJ .34 U .73 U N/A N/A

SVOA (MG/KG)

1,2,4-TRICHLOROBENZENE .35 U Ii U .34 U .73 U N/A N/A

2,2'-OXYBIS{I-CHLOROPROPANE) .35 U ii U .34 U .73 U N/A N/A

2,4,5-TRICHLOROPHENOL .86 U 28 U .81 U 1.8 U N/A N/A

2,4,6-TRICHLOROPHENOL .35 U II U .34 U .73 U N/A N/A

2,4-DICHLOROPHENOL .35 U ii U .34 U .73 U N/A N/A

2,4-DIMETHYLPHENOL .35 U Ii U .34 U .73 U N/A N/A

2,4-DINITROPHENOL .86 U 28 U .81 U 1.8 U N/A N/A

2,4-DINITROTOLUENE .35 U ii U .34 U .73 U N/A N/A

2,6-DINITROTOLUENE .35 U II U .34 U .73 U N/A N/A

2-CHLORONAPHTHALENE .35 O ii U .34 U .73 U N/A N/A

2-CHLOROPHENOL .35 U ii U .34 U .73 U N/A N/A

2-METHYLNAPHTHALENE .35 U Ii U .34 U .73 U N/A N/A

2-METHYLPHENOL .35 U Ii U .34 U .73 U N/A N/A

2-NITROANILINE .86 U 28 U .81 U 1.8 U N/A N/A

2-NITROPHENOL .35 U Ii U .34 U .73 U N/A N/A

3,3'-DICHLOROBENZIDINE .35 U Ii U .34 U .73 U N/A N/A

3-NITROANILINE .86 U 28 U .81 U 1.8 U N/A N/A

4,6-DINITRO-2-METHYLPHENOL .86 U 28 U .81 U 1.8 U N/A N/A

4-BROMOPHENYL-FHENYLETHER .35 U Ii U .34 U .73 U N/A N/A

4-CHLORO-3-METHYLPHENOL .35 U ii U .34 U .73 U N/A N/A

4-CHLOROANILINE .35 U ii U .34 U .73 U N/A N/A

4-CHLOROPHENYL-PHENYLETHER .35 U ii U .34 U .73 U N/A N/A

4-METHYLPHENOL 35 U Ii U .34 U .73 U N/A N/A

4-NITROANILINE 86 U 28 U .81 U 1.8 U N/A N/A

4-NITROPHENOL 86 U 28 U .81 U 1.8 U N/A N/A

ACENAPHTHENE 35 U .97 J .34 U .73 U N/A N/A

ACENAPHTHYLENE 35 U II U .34 U .73 U N/A N/A

ANTHRACENE 35 U ii U .34 U .73 U N/A N/A

BENZO(A)ANTHRACENE 17 J 9.7 J .16 J .4 J N/A N/A

$:\pro_ectl4]ameda_rp=\oulnested ma[rix ou_v6.rdf 03-NOV-gg Page i



Site 1 Soil E_nalytical Results (

Operable Unit 3
Alameda Point

Point Type: SL SL SL SL SL SL
Point NamQ: 001-001~001 001-001-002 001-001-003 001-001-004 001-002-005 005-001-002

Sample Id: 001-0001 001-0002 001-0003 001-0904 001-0005 005-0002
Sample Date: 07-APR-95 07-APR-95 07-APR-95 07-APR-95 07-APR-95 13-APR-95
Water Bearing Unit or Depth: 0 - .5 ft 0 - .5 ft 0 - .5 ft 0 - .5 ft 0 - .5 ft 0 - .5 ft

Investigation: EBS PHASE 2A EBS PHASE 2A EBS PHASE 2A EBS PHASE 2A EBS PHASE 2A EBS PHASE 2A

SVOA (MG/KG)

BENZO(A)PYRENE .12 J 18 .24 J .53 J N/A N/A

8ENZO(B)FLUOKANTHENE .33 J 21 .34 .73 J N/A N/A

8ENZO(G,H,I)PERYLENE .019 J 14 .18 J .69 J N/A N/A

BENZO(K)FLUORANTHENE .35 U 8.2 J .34 U .91 N/A N/A

BIS(2-CHLOROETHOXY)METHANE .35 U ii U .34 U .73 U N/A N/A

BIS_2-CHLOROETHYL)ETHER .35 U Ii U .34 U ,73 U N/A N/A

BIS(2-ETHYLHEXYL)PHTHALATE .35 U .62 J .34 U .73 U N/A N/A

BUTYLBENZYLPHTHALATE .35 U ii U .025 J ,73 0 N/A N/A

CARBAZOLE .35 U 11 U .34 U .73 U N/A N/A

CHRYSENE .2 J II J .15 J ,44 J N/A N/A

DI-N-BUTYLPHTHAI2%TE .35 U II U .34 U ,73 0 N/A N/A

DI-N-OCTYLPHTHALATE .35 U Ii U .34 U ,73 U N/A N/A

DIBENZO(A,H)ANTHRACENE .35 U 2.9 J .031 J .039 J N/A N/A

DIBENZOFURAN .35 U Ii U .34 U .73 U N/A N/A

DIETHYLPHTHALATE .35 U Ii U .34 U .73 U N/A N/A

DIMETHYLPHTKALATE .061 J Ii U .34 U .73 U N/A N/A

FLUORANTHENE .14 J 8.8 J .22 J .46 J N/A N/A

FLUORENE .35 U ii U 34 U .73 U N/A N/A

HEXACHLOROBENZENE .35 U ii U 34 U .73 U N/A N/A

HEXACHLOROBUTADIENE .35 U ii U 34 U .73 U N/A N/A

HEXACHLOROCYCLOPENTADIENE .35 U Ii U 34 U .73 U N/A N/A

HEXACHLOROETHANE .35 U Ii U 34 U .73 U N/A N/A

INDENO(I,2,3-CD)PYRENE .088 J 13 15 J .52 J N/A N/A

ISOPHORONE .35 U ii U .34 U .73 U N/A N/A

N-NITROSO-DI-N-PROPYLAMINE .35 U II U .34 U .73 U N/A N/A

N-NITROSODIPHENYLAMINE (i) .35 U ii U .34 U .73 O N/A N/A

NAPHTHALENE .35 U Ii U .34 U .73 U N/A N/A

NITROBENZENE .35 U ii U .34 U .73 U N/A N/A

PENTACHLOROPHENOL .86 U 28 U .81 O 1.8 U N/A N/A

PHENANTHRENE .036 J 2.6 J .061 J .14 J N/A N/A

PHENOL .35 U Ii U .34 U .73 U N/A N/A

PYRENE .ii J ii J .27 J .65 J N/A N/A

PCB (MG/KG)

AROCLOR-1016 N/A N/A N/A N/A N/A .84 U

AROCLOR-1221 N/A N/A N/A N/A N/A 1.7 U

AROCLOR-1232 N/A N/A N/A N/A N/A .84 U

AROCLOR-1242 N/A N/A N/A N/A N/A .84 U

AROCLOR-1248 N/A N/A N/A N/A N/A .84 U

s:\project\a]ameda\rpt\ou\nestedma_rix_ou v6.rdf 03-NOV-98 Page 2



Site 1 Soil K( Analytical Results (

Operable Unit 3
Alameda Point

Point Type: SL SL SL SL SL SL
Point N_O: 001-001-001 001-001-002 001-001-003 001-001-004 001-002-005 005-001-002

Sample Id: 001-0001 001-0002 001-0003 001-0004 001-0005 005-0002
Sample Date: 07-APR-95 07-APR-95 07-APR-95 07-APR-95 07-APR-95 13-APR-95
Water Bearing Unit or D_pth: 0 - .5 ft 0 - .5 ft 0 - .5 £t 0 - .5 ft 0 - .5 ft 0 - .5 ft
Investigation: EBS P_ASE 2A EBS PHASE 2A EBS PHASE 2A EBS PHASE 2A EBS PHASE 2A EBS PHASE 2A

PCB (MG/KG)

AROCLOR-1254 N/A N/A N/A N/A N/A .84 U

AROCLOR-1260 N/A N/A N/A N/A N/A .24 J

PEST (MG/KG)

4,4'-DDD N/A N/A N/A N/A N/A .084 U

4,4'-DDE N/A N/A N/A N/A N/A .084 U

4,4'-DDT N/A N/A N/A N/A N/A .031 JP

ALDRIN N/A N/A N/A N/A N/A .043 U

ALPHA-BHC N/A N/A N/A N/A N/A .043 U

ALPHA-CHLORDANE N/A N/A N/A N/A N/A .043 U

BETA-BHC N/A N/A N/A N/A N/A .043 U

DELTA-BHC N/A N/A N/A N/A N/A .043 U

DIELDRIN N/A N/A N/A N/A N/A .084 U

ENDOSULFAN I N/A N/A N/A N/A N/A .043 U

ENDOSULFAN II N/A N/A N/A N/A N/A .084 U

ENDOSULFAN SULFATE N/A N/A N/A N/A N/A .084 U

ENDRIN N/A N/A N/A N/A N/A .084 U

ENDRIN ALDEHYDE N/A N/A N/A N/A N/A .084 U

ENDRIN KETONE N!A N/A N/A N/A N/A .084 U

GAMMA-SHC (LINDANE) N/A N/A N/A N/A N/A .043 U

GAMMA-CHLORDANE N/A N/A N/A N/A N/A .043 U

HEPTACHLOR N/A N/A N/A N/A N/A ..043 U

HEPTACHLOR EPOXIDE N/A N/A N/A NiA N/A .043 U

METHOXYCHLOR N/A N/A N/A N/A N/A .43 U

TOXAPHENE N/A N/A N/A N/A N/A 4.3 U

METALS (MG/KG}

L_D Z0e ze.z 40.4 43.6 N/A N/A
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LETTER OF TRANSMITTAL

TO: Tim Bodkin
CanonicEnvironmentalServices
1825 S. Grant St., Suite 260
San Mateo, CA 94402

DATE: 6 Aug 90

PROJECT: 86.86-018U.S. Navy

CTL#: 034-10

ENCLOSED: Labora%orysoil test;data.

REMARKS:

David R. Cooper
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_,,,,,,o,w,,bi,._-_, _'3.Z.l:it,_, .ooo_,,,_ s,,,,_,_
_llht o! D_ Id * DU_ IRql -Im _.€.._ 100. b

2").S _o.f'i_lllll ol l,,,m Mois_m -Im .

w._,ofo,-,,b. - ... / '_S.'?
,wm,._ _,,_,_-_ ,/%$ __.S ,,
o,.,o.,,_-_., "?Z.S 'T_

(Fired Dry DemdW,, IJdl_JIDryOem_ x 14o/I14f|
II I

r"t,_m,,_j
_: Imeiflc_ C)

• : _ of Ib_nlel_ , ledllll I Plmd

I
RElU_q KIk ,,

0
ItO, JiJqdlN"r: Cu,olkJo_ow (.,t

toed Proof: 1 I_lq - , _d l



COOPERTESTI._LABO_,A'TORY

Proiect: ,_.D -- O I"r_- ]_'O _ L0¢lliO.: . lob No, _' "_'_ - I O

_' _A_,_t_-- _,'ST,.,c,_ s,,,,p,,No.

C)mtaC_rr_uted By: / / Olta Plotted By: # / Cl_ecked By: / /

SAMPLE TYPE

Undislurt:_d E] Undir_urbed (Trimm4KJ to ) _ Rem_ided to _ _ Dd

DATA REQUIREMENT _" O _ Compaction
dmz.. ;xf

0 e_ Pcun_ 0 c I_ Pcur_. l"!.k vl. • plot Q eth_l (_xcifv)
TEST METHOD

STANDARD: D SPECIAL:

-- Inundate Mingle e't r"J {:omPlat_on of _lf Instr_ction and Botts:
- Load cycle:

-- Take time vs. defamation mad|n| lit:

By: . /__ /__

MOIS'I"URE & DENSITY DATA VOID RATIO COMPUTATION

J , Initkll J Final I_1: Height of IoliCl

$an_i_ Dimmewr (D o) - In. f. €:_-_ I /'Q_ |GI) LAO In {:n_) |YW) I ) _ 118.4) I1)

t'.", s,,,,.,,vo,,,me,Vo)- ,.._= _3 J 2.._'7 -, : v,_
V

w. _,,,Iw-_.,_ I IG .o 1:2C,.._€..... _w s,_,o_Uen. _ I_aWq H. In.
¢m_1 In. _" Hc

w,_,,,,_L,=,u_w,,u,,- _ 2'9.'9 ,?.._.o

.,,_,,.=_,_._,,__ ,fc_._ 34.9- -
o,,,o,,,,_-,,_ :_t .Tr' '9'/.S,

i

0 _Imm_

8 : Dep_ 04'8mJretlon IJ_lel I Plmd ,
- |Gi s W_W _on_nt) / e I

i
REMAJqlc_. ,,

i

,
IE I

tm__,m,: _COn- ,, _ J .. '



COGFZR"'_......

O DATA SHEET FOR SPECIFIC GRAVITY TEST

T_s_EDBY_ _ :-- D^T_-)/,_/_O _ZC_DBY..
i

DishNumber _ -_ :---_ _ -"L.. _:-_
i

BoringNumber _r-_ -11_ i:,J3 -__ _A -_ _-,_-i|

Dep_off_uuplcialeet O-S- I.o _G.S- 3").o_II.o-',II.S4:-..S-q'_
L

FieldClassi_tion 0_.6_,,._'r....

of Soft _ A',"?'_-'_")
m

_._"4 M_"_.,'-o_,_ _t_._"_,' _,,.,_"_ _

TestP_/ormedoa _Vbol_Smnpl¢? /o'o _?o _,_o oy. /_o "7o

wt.of_c_ome_ + Soil+W,_............._Tb R_'_.3 ......_'2")._'p_ _v.._ _ _:--.'VO T_ T¢mperi_¢ _.,"C.Ts _V i :2;

(fs_m_ioo ¢urv_)

DryingDishNumb_
_va of Dr7 _ . D;'a" ., i
_. of Dish

(fromchs_Wlow)

x.Wo _"_ "S"_-_o V-_._-'' _-_4
i

_0+w.-wb -, :R_.'_ _ _o._ _ 2o.<_
K_o i

see,:_GaV,_,(_'C)= .
Wo+W.--_b .9..S_ 2.'_, ;2._' 2._

No_es: 1. Bs._doa "SatadsrdMed_odof T_ for SpecificGrsvit7 of Soils," T, K
A.qT_Dedl_ascioaD 8_4-5z. (For ssad sad _u_) _19 1.0002

2O 1.00_0
2. A/Iweishu areia fprsms, zt

zz ..ggg4
z.5 ..ggg_

O 14 ,9991• - _ _ \_m_

10 .99_
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100
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Mt_ISTURE CONTENT IN PERCEWI" OF DRY WEIGHT



COOPER TESTING LABORATORY SL'M..M.'J_Y

lmuzl Moisture _e==€ _-_ _ %

I_iOILATOR¥ FERMEAIIII,ITY TEST DATA SHEET xn.i.l Dry Dens,,y_ . • I€'-_ '(-_ pcL
Peru,atz0"('-

)ob_._.._J_:@__/-/_--_,-_'_ .)_-_ry-_._ Bo=i,,8 No._A- ___ S=mpleNo..... Dcpd'L_G-_ .-. ]:-_

Da,=Szmpled. _ay • T=t Stlztgd_ "_/'_' /_ BT_..__: Co=puled by -._

DescriptionofSoil_.._."_ _ _,I='-_.' .;:::'P__.._'_J_'___'_ Checkedby.
L_'L'NDISTURBED,d--_',t--1"l'3 orl--Z"F3 _ig",'_" I-.o_5_"
__.REMOLDFD, d--4.00".I'-4.$9"(1/30cubicfootmold)

_.blows ofa lb. l_=u=erd.roppe(L_.___.ind_eson eachof.... layers

Appar4r_ No. / SurchargePreuure_Ibs./_. fC.

v," a,,==, I i vo,--,_ {m .OOI iaCh '! _ ] Jkimtm Wsmt UMd, Ht_Jd oi' Viw_{y I Pefmeab,i,cV.K,
._...-T_'._-' "_i v.,- ' Taw Tam.r.,i_a,,,u,,l i V, = = wow,.h P'" _-"/== _ Ira. Cor,,€.'
amwN$ ula. mW ! Ill II1011_ " &ll Ilall Ill=_l I , . ' ' =n cm:_€ =t

',-= -.=, ![ ' II == I o,_,.,!.,,.o,=_"',"='=' ..c, ,.€=,I :o.c
=/, i "__c,_:_..:: o:/SS_ - i{%A'r'oeA-nl,,Jz,.,

"_. ...._2_-,i ../_,_o!.'/_t _._ ! <_._l a._', l.a-,_, s _.2s ._ '_.q. ,o -s
I{ !/12'_" iI.o_ .! r)./ ! _., !/4.3SI ._'-0",o -s ! _-_ _ ._ '.L/._- ,o -s

:; :/q2.3! q.o l! _I.o I_ l__.osl l.q" ,_'s i 2:_ ' ,_')!I _.2, ,o"s

i.... it i - I I 7 i , i!

I_..... ", i[ i ,' I i " I " ,I
, q i i, i i f, I ff

VI_COSrI'Y
CONSTANT-HEAD TEST MO_ -DF.NSITY DATA COKK_CTION FACTORS
K= V_

T--, i T=,,,, T==T_p, C_r_€. ,K=€o_e.oe_-=.=,,,,/_€ I_j.9__.w_...L_,_,+.,_ /_ _6 _-_ I

-- length of .umpJeb_inches __--_-_'l Is. ol_ _ 18 1.05

h -- headof waterin _ /O=O=O=O=O=O=O=O=O=_i _ Dm,r_rY, _ _ 20 I.(W}

For a =pie wid=_= 1%d= 2.375" _ _t.of_ + dish I_ 22 .95 j

K= 9.7z• ,o-' V N=_,,,d m _ j z_ _ .9, I

K=,.. =_o-..v _V_]l Mo_o._o_='r_._o_,-r,,,:,_

CONVI._SlON FAC'roIL_ _I- 1.(_3

(_,l_dplyby_ f_-,_n= coawm -5V -fmma=/seccochehzdJ_mdunia) I/,.= /.q') • ,0 ._immmumm"_"

ftld_y --'--2.84 • l0s
fc/_r = 1.04 • lOj
i_d/frt.ch7 ----2.1_ • 10'

Lab 1) 14,-iO)



CoNvra_ION FACTOL5 _ --- I. _')

f_mm/=cmr, heimEmt_lu_iu) /_, - I. _ = /O'S _-...._,--

= 3as • _o'-' _ k.
h/we
h/day = 2.J4 • 10'

f_/_ = 1.04 • 10j
g*_/_.dj 7 "_ 2.12• 10'

Lab 1_ 44,.60)





COOPER TESTING LABORATORY SL'._.,ilIY

LAIOItATOIY PERMEAIILITY TEST DATA SHEET lni,i,[ Dr).Dens,y.... LLV.q pc1.
Porto. 20°(_ cm/l,cc

Date Sampled__ __By • TestSuuned -')/1!f9o By_.L_--_ : Computedby _

RE.MOLDED, d = 4.00%t=4.Sg',(I/30cubicfootmold)

_blows of s lb. hammerdropped..._____inches on each of..... layers

ApparatusNo. ( SurchzrsePressure_bs./sq. ft.

saw ' ..wu ]] _" , Ti-- "n-.._,],,,_iq,,V, "F ",'-.hi[_,,m.-.,. '_,m,m co,,,,..
, m_n mc_ I ' Con. i"mc_"J _Itemp. ,ncm.'.€,.k_ _m. _m t._.., Otifmli ] .95,,oei|. _ I I ul *C F*¢u_, ! .'0"C

" ,s _=__':!?/, ""_ _--_'-[
-._'/o '. _I_:_ !. o 34.(.I o ! ! L_ ] _ - :

i : ',', o I !I i- '
i " '! :_.',4._'_ _! 3_.3I_._._I Jl$.'_" ,o-s ! 2_" ' .'Y'_il 3. _,, ,o-'_
i ., I_o$! I./:_ _'_.Y!_-_._,l'_."nl ![_-_ ,, _o"sl 2_' .'_ __
' " ")o,_,I__o_ II! ,, K__'::)!2.o__..i "_.'_'I I _._ - _-" ' 2.._ .",_ i_ -_

, ,, : )..)_d12.e._ ff'$._ a)_._._ ]] 33Y-,O -_ ' 2Tr',.73 ::_3._._" ' t ]1 I ,I , - ' m

VISCOSITY
CONSTAzWT-HEAD TEST MOLq'ru'J_. DF:.N$1TYDATA COR/_C'I'ION FACTORS
K--- V_

'I"-.. T-,, T_ Temp. C_r_.W *C Fac_

K = €oe_.of_m. in {m/sK W_.of/..._ _ -l- rail 16 I.II
V = volwneofwa_etincr. W_._d_ riq_ _ 17 l.OS

_' --'--lensrh o,drumple ;,, i_bes • _s,O/_ /OO./ IS 1.05
€ -----claimedw in _ liaB IF_ _ 19 1.03

h ---head of water in inchm _ZT DENSITY,_ l_,_ 20 L00 '

= _ of umplein,q._ w,.,wmu+ d_ _,,_ _ • z_ .gs
For a sample wi,Wt_ 1%d---2.37_# DsT_. o/mdl+ d_b _ 22 .95

K= 9.72z 10"_V Sm Wmolmoimm _ 23 .93

For • sample with _----"4.$9", d=4 _ Wt.ade/_K _ 1.$7 Z lGr"_ V _ MOiSTUi_ CO_. %

,w
Hq,.# DrY DllqSlTY.

CONV'_,S_ON_Ac'ro_s ,:d.= I.'_* ..5

(Mu/{ipI7 b7 ibm fan-.on to maven [/_- I,_2.. _o V _
fromcm/s_€m_ indi_l unia) T"t"k

ft/sec ----"3.28• 10.-8
ftld_y = 2.114• IOs -,._
fr/,)qr ---"1.04 • 10_
i;,a/fta._y ---'--2.12 • 10_

l,,l,b15 t4,410)



COOPER TESTING LABORATORY SL.',L_,,,_Y

_.m_ LABORATORY PIR_F.AIILITY TEST DATA SHEET Im,:£ DryDens,ty-._ . J.L -._ p(i.
Pezm. at 20"C , s _Q , cm/scc

Dat, Sampicd__ By •Test$ta_¢d..__..,+J__By___.J.,_.__.__ : Computedby ....

L-_t.'.'_XST_'RBED,d=g_, t='"m'o,e=2,,[]
RE.MOLDED,d-'4.O0", tm4.59," (I/30 cubic foot me.d)

__.blows of a lb. hammerdropped___.._.iachcs oa cac.bof_____._layers

Apparatus No. _ S_urcha.lePressure __r..._ lbs./sq, tL

Colle¢. ,ll

• , OeiJlilld .95•ofi I- ,
, i.,

'% o_'_"_/,,.+.._i_ssi-I 5,_'-r'j..,e_,';'+':,.++..._ ii i + ,
+,,+,,.+ ii ,/+,_I _ ,iI+._,lo . I_ ! I - i! '

-f.6o _i','./;i.' .j _q_! _._ _._! q.,_I _.4_I _l:2._,',€_"_'_ -_'_'. '_"s+J._,,'o''
, +I I_,_41_.+,,,_'_o._! j,_.211'_A,=WII2.1. ,o-.+-ii_: .-€,a,, 1.1,,,,_-"
+ i; '/+o+13.3Y+2_.'J+_t..'t.olr_.'%l I;++.o+.,o "+ 2I" '.."_ Ii ;.t_,, ,0"_'

" " t _,_'4(.,,i_.+_."_,_ir...x__ _,o._! • c}.t.,o-" !2"2 .'_'s + "2,+. ,o-"[ ' ,1_._/$,1o 2,4,!o I [ - I ii
r..)v_--_.

VISCOSITY
CONSTA.NT. HEAD TEST MOL_..L,'RE.DENSITY DATA COKitECTION FACTORS

K-'V, ' j iv -
- _ 'T-- TIp. C,om_.

g =€o_e.oflmm.;,',,_/mc /_,T w,-ol/...._.__+,_+_. [ z6 I z.zz ,
V _--"volmmeo_watex i_ €€. ._ WL01__ _IUlS 17 _, 1.08

: leallth of sample ia inches _ w_.ol _ 18 ; z.o5

t : elapsed_ ;,,bomm _ ..mlaae.oo+ z9 i _.o_
h --'--head of water i_ hsctns _ wrr DENSITY,PI_ 20 } 1.00

A = _ of sample ia _. _ w_.o/m_l 4-_ _ " Z1 i .98
22 ; .95

For a sample wi"h! _ 1%d" 2_75" Dryvv.oimii .4-didJ '23 I .93
K ""9.72• IO'4V NmIra8otmolsm_

T W_._ _ " 24 ' .91

For. sample wida ,--'_4L59_, d_--'4P+ _ I ,t.ofd_miJK -- 1.57 z tO" V llul_rUll COhl'J_T, _i,

lb _l D'Y DElq$1TY,PC1r

CONVZ_ZONe^cTon.s d - /.qo
(bluldpl 7 b7 these factors co cooven V-. = I" _/') _ _O -
lromon/m:mthei_d_m_.oia) _ 15.

_, It/m: = _.21x 10...4
ft /da7 = 2.14z 10s

-' ft,/_ ----1.04 z IOo
pl/frt.da 7 == 2.12 s, IO+

I.ib IS 44,401



CON_J_S[ONFACTOaS d - t.q_

(blu/=iply by these fscton m maven J_.=" /"_/') " ,0" 5
froman,'_ mthei_dic,_ ulu) "_I_

It/see = 3.28• 10-4
friday = 2.S4• 10s
h/Tr : 1.04z 10'

p//fr'.dJ7 = 2.12 • 1o'
1_ (4.4o)



FALLING HEAD PERMEABILtT'V' TEST

PROJECT&LOCATION: /'_ _,J- I<._ C,A_-._-,L_,,_--- _¢G "O_" -- I _(O/.,,
BORINGNO.; SAMPLE

=.,-" DEPTH(FT): ---_._?.-31._J SAMPLEDBY: /
LABORATORYCLA_I FIr'..J!.TION:

TESTEDBY: _ "_/IZ/Q_3 COMPUTEDBY: - / I CHECKEDBY: /

TYPEOF ._kMPLE: _ndisturbed ,
D RemolOed .........

i SATURATION

SAMPLEDIMEI_ISION$ , &

Initlar !"Final CONSOLIDATION
SampleHei2ht(In.) _.o !' _1'_("

"SampleDiameterlln.) /, %3 /. _l'_ DATE PRmURIE t ,, A I
SampleArla (In.2) _...__??.G4_. ,,MS Cl_LL !IACK I PORE•*Essu*f I V i ¢_L I =

=_,,.vo,o.,..,,_..=_._ i ! / I I i
vo,o,,,o I t /. e I t

.,o,o-,,.._o,,.v.=,_o._,.4_o ! I I I
_ Void Ral;i9 - 9 /._o4 1,'_0_ ' Io_..o,_.,,,o..._,.,_.__._ ....... I ! / I I Ii

I I I / I I IMOISTURE& DENSITYDATA ....
m i

I !/ i i

VlSCO_'rY CONSOLIDATION, ,DATA

• o=:_ w,k_.¢m _-_ 9=;.=J
Weightof W_mr,I_ ' _' "_" "_. I "r=,'r=a,s.ecvi=mq,_ DATE TIME 8uret'_,... _. el._ _._i,,,

i i i

w, only. _ I_.__ )0_. _ ._ , _._ o
o_vo,,=_. _-f /.g .__ ")=_.o _? _.o_

-- 10 1.03 ,,=o, _.oo
Cell# ( _____ .98

_-- ..
?._ .9_ ....



D,_-'r',zl SI-t E E -r FC) F:_ CL ,_, SSIFIC A'T" I©N TEST I
COOPER TESTING LABORATORY I

i i

UQulOU,IT q l PLAsr,cJr.r,NDEX 2D
,% GRAVEL . SAN0. FINES. ¢ L ASSlFICATION _-_J-_

I "
II o.c.,._',o,,o, so.. _._l_,j_,J/__._-c._

/#A_J F PLASTICLIMIT LIQUIDLIMIT

o,s,Nu,eER £__q r_.-_ _- IG ,_ c _T ! -_ i

,,oas'r_LBms. It,,,@I ;Z,.I , ¢,?..t J_.n_ 2.1,_0 !_.£'o "1 ,
DRY..SOILa DISH [ _L,_'2_. //.07 I_._ l_,.06 IT,,'.3_" Jb._pS"'i l'_.Ct_"

_..,,0JSTUnE 2..19 1.3,/ I.'_ _.'_ 3:.o2_ 3, t%! .'_.o#,. ms, _,u,_ ,.,/...o .,3o ''_./ ..__/:..oO[ _._ !r.,Z_

,0,$TueZ_'r.S :Z;.S 2o. _ 2,_.,/ ::_.'_' ,.,/o9 [ 4_ '::,} '-/So

NUMBER OF BLOWS

IUll) _il I ; ; ....•,, t [ I ll:ll{I
_ |R" III llllll If' _@11

_ _ 0

i I I II I i
_.1



DATA SHEET FOR CLASSIFICATION TEST
COOPERTESTINGLABORATORY

i i

SUMMARY:k..,

jo0_-!.4",o_-._,--',,,--,¢'_rt,.-o,tr-,',_,e)ao.,_,,_"X_,-'Ls,,,.,pLe,_._.___ ozpT,_._.e._e._jo.S'

_P,..,.i_ PLASTICLIMIT LIOUIDLIMIT

D_SMNU,BZ_ B 5 e,-"_a-s'1 _-I ._-,4 _-Jz IA-___i
! MOISTSOIL!10ISH I;_,"_W" I"_.S_'t .-4,2S ?.._,(o_ "/...'_.3_t It'?..,_-O )_Z' , q_

,, i |

--' OeYuOJS_Ue[SOIL el OIS" ' ll.r,Sc,,q¥ il _'i. . _ ._?.. _.3c, 3.<J5

uomzu_z_n'zm',_, 2,.4 :_. &, PJ.4 ,4_.9 4_.9 4_,.o ,f_.")
30 "L3 _-_ /q

.uue[_ o_ eLo.s



DATA SHEET FOR CLASSIFICATION TEST
COOPER TESTING LABORATORY

LIOUID LIMIT _,-,_ PLASTICITY IND[X 2"_

%GRAVEL SAN0.,, FINES .CLASSIFICATION _,u_"_ /"'_)
i

wT{T{s'r{o"7/_.,_v_.__ cou,u'r{DiT cwu:,cEo,,, ,

| otsc.,,T,o,,o, so.. %_-'_._ _ / _A't re.j%

l
r_ _- # PLASTIC LIMIT LIOUID LIMIT

r, ' [
i . MOIST SOIL ti OISH 10.5_ I0._ !0._1 ,IS,'IZ- 1"7_0,_t.'_ I(_,_'_0 i!_ (E::)_.

MOISTURE 60NT[NT, " |_.'_ _.0._ _._.O ,. 'q _ ,,..._ _.'_ i _,,,.. _ ._". ]

NUMBER OF BLOWS



_,, UNIFIEDSOILCLASSIFICATION| GP_AVEL J SAND ,

COBBLES _co*RsE,,_ ( FIN(" iCc,,,,aSEi_[Dit.u) .-'N[ ! SILTOR CLA_"
US. SIEVESiZEIN _CHE$ i U.S.STANDARD SIEVENo. i FPF_ROMETER

20 ' 80

(,

1

i 1oo
0 .... j , ,

10"_..... 1'0'i..... 1,0 , 1 10" I0-' 10-'
G_ SIZE IN MIIJJMETER

SYMBOL BORING D_H ._ __ DESCRIPTION

0 DA-1R 0-0.5 Brown silty send ./grovel (SM)

0 OA-1R .5-1.0 Brown silty fineland ($M)

.,k OA-1 26.5-27 41 20 GrOy sandy cloy w/shell= (CL)

0 OA-1 54-54.5 Brown lilt), flee to medium eond (SM)

_j_ Remark :Project No.034-10 Canome 86-018-1806

Cooper Testinl
,_bs GRAIN SIZE DISTRIBUTION FigureNo.1

Mountain View CA



e UNIFIEDSOILCLASSIFICATION
COBBLES [ GRAVEL i SAND SILTOR C!.AF

. ¢0_s£ I rCN[ ICO_SEt _[OtUU f r'_[

US. S:EVESIZE:N [_qC[-_S i U.S. STANDARDSLEVENo. ITYDRCMETER

_.o, =o_o _ __ .___._._o.
O 13A-2R 0-0.5 Brown silty fine sand (SM)

13 DA-2 10-10.5 44 23 Gray sandy clay (CL)

Z_ DA-2 27-27.5 Gray sand w/silt (SP)

0 OA-2 41-41.5 Brown silty Iland (SM)

Remark :

e Project No.034-10 Camomie 88-018-1808 \-_If

Cooper Testing
L=b, GRAINSIZE"DISTRIBUTIONFigureNo.2

Mountain 'View CA



_,_ UNIFIED SOIL CLASSLFICATIONCRA VII I SAND

I COBBLES COARSEI F,NE!C_E!_ED,U,_I F_€ L S'LTOR CZ_'_I

, U.S. SN SIZE _I INCHES US. S_,ANDA.P.DSIEVE No. EY'DROMETSR

0 DA-2 80-80.5 Greenish brown fine sand (SP)

[3 WB-1 0-0.5 Greenish brown silty sand w/gravel (5M)

WB-1 20,5-21 Gray €layey sand (SC)

0 WB-I 34L5-37 3,3 15 Gray e,=ndy {:lay (CL)

Remark :

Project No.034-1Ob Canonie 86-018-1806

Cooper Testinl
_b, GRAIN SIZE DISTRIBUTION Figure.No.3

Mountain View CA



(___ Cooper Testing Laboratory, Inc.Independent Geotechnical Lab (415) 968-94'
1951 Colony, Unit X- Mountain View, CA 94043 Fax (415) 968-42

&

LETTEROF TRANSMITTAL

TO: MontgomeryWatson
365 Lennon Lane
Walnut Creek,CA 94598
Attn: ShellyHill

DATE: 13 DEC 94

PROJECT: 2738.1236/8.1

CTL#: 153-O04

ENCLOSED: Laboratorysoil test data.

BY:

Vav£d R. Cooper



LIQUID AND PLASTIC LIMITS TEST REPORT

6o /

CH or 0_/ /

/ /1/
aO UDDer Limit Line ,-o

:30 -- " pH
CL or OL

-J

20 / I i"/

AREA IS

ML -CL
10

/'_, _-_I_'f/ML or OL. MH or OH

0
0 '10 20 30 40 50 SO 70 80 go 100

LIOUID LIMIT

Locotion _ Description LL PL Pl -200 ASTM O 2487-90

@ M-OI6E @ B.5-8"
yellowish gray silty Sane 20 19 1

• N-06-06 @ 3.5-5"
greyish brown silty Sand 20 i8 2

i N-O16E @ _4.5-16
grayish Drown silty Sano 21 lg 2

,,,

• N-'116E @ 3.5-4.5"
grayish Drown s_lty Sand 21 1B 3

X MO30-E @ _=-i5.5'
grayish Drown s_]ty SanO 20 19 1

Pro) act NO.: 153-04 Remarks:

PrO) act: 2738. `1a05

C11ent" Montgomery-watson

Location:

Date: 12/319a

LIOUID AND PLASTIC LINITS TEST REPORT

COOPER TESTING LABORATORY F,g No
i iii i i



LIQUID AND PLASTIC LIMITS TEST REPORT

60 /

" //
50 t

m CL or O
.J

2O

HATCHED "/ /

AREA IS / /ML-CL
iO

/__/_'_/_ //ML or OL MH or OH
/f "R"0

0 _0 20 30 40 50 60 70 80 go _00LIQUID LIMIT

• ML°catiOn_i-06@ 3._ 5-SDescripti°n" LL PL PI -200 ASTM D 2487-90
l_rown SanO 21 :[g 2

I_030-A @ 8.5-_0"

grayish brown silty San0 20 :[8 2

II MO30-A @ 4-6.5'
graylsn orown silty SanO 17 18 -1

• MO30-E @ 2.5-4'
grayls_ Drown c]ayey Sen{_ lg 17 2

X MtL2-A @ _0.5-t2'
grayish brown silty SenO 21 20 1

Pro Ject No.: t53-04 _emarks:

PPo)ect: 2738. _403

Cllent: MOntgomery-watSOn
Location:

Date: 12/3/ga

LIQUID AND PLASTIC LIMITS TEST _EPO_T

COOPER TESTING LABORATORY _i_. No.



LIOUID AND PLASTIC LIMITS TEST REPORT

6o /

=Hor_ //
5 0 I_ IIl

w 40 Upper Limit Line -

° /z

k--

30 !

- "
i,-
m CL or 0
<

(L 20 //

HATCHED /
AREA IS

ML -CL /io / /
/_;_2:_7., orOL M_orOH

/

0 t"
0 10 20 30 40 50 60 70 80 go 100

LIOUID LIMIT

Location _ Description LL ' PL F}I -200 1 ASTN D 2487-90
L ,, I

el M-7C-OS _ ,o._.-
t]rown Sl]ty SanO 20 l _ 9 I

i

A .-O03-E _ 11.5-i_'
grayish brown si]ty SanO _8 18 0

i

II MOI6B _ 6.5-8"
grayish Drown Sllty SanO 20 I9 i

i

4 MOO3-B @ 3.5-5'
grayish Drown silty Sand Ig 16 3

X M030-C @ _ J 5 j 5 j l

grayish Drown sanOy Clay 53 i 24 2g
i

Project NO.: 153--04 Remarks:

Project: 2738.1405

Client" Montgomery watson

Location:

Date: 12/1/9a

LIOUIO AND PLASTIC L_MITS TEST _EPO"T

COOPER TESTING LABORATORY _i_.No.
i



LIQUID & PLASTIC LIMIT TEST DATA

P_?_OJECTDATA

,rojectNo.: 153-04 Date: 12/3/94
:lient: Montgomery-Watson
'roject: 2738.1405

'roject location:

:emarks:

"igure Number:

TEST DATA - Test number 5

_cation and description: M030-E @ 14-15.5'
grayish brown silty Sand 35 ....

LIQUID LIMITS i i
"tL_ NO. 1 2 3 4 33 -- i i

w
rTw+t 17.62 13.44 16.5 15.12 A 31
rT d+t 15.99 12.03 14.48 13.19 T

_ tare 6.86 4.42 4.48 4.37 E 29 ..... i
: Blows 38 32 26 19 _ 27
Ioisture 17.9 18.5 20.2 21.9 C i I

0 25 --
PLASTIC LIMITS N i l

_un No. 1 2 3 T 23 -- I

E _ _ I
•Ff w+t 28 75 29 28 26 72 , N 21 -- I i_ _'t 26.09 2_.46 24.32 T _L-<

LIloisture 18.7 18.8 18.9 17 I
5 i0 20 25 30 40

Liquid Limit = 20 NUMBER OF BLOWS
'lastic Limit = 19
_lasticity Index = 1

CLASSIFICATION DATA

%-4 = %-10 = %-40 = %-200 =
Uniformity Coefficient = Curvature Coefficient =

LL = 20 PL = 19 PI = i LL (oven dry) =
ASTM =
AASHTO =

COOPER TESTING LABORATORY



LIQUID & PLASTIC LIMXT TEST DATA

PROJECT DATA

?roject No. : 153-04 Date: 12/3/94
._lient: Montgomery-Watson
?roject: 2738. 1403

?roject location:

_emarks:

FigureNumber:

TEST DATA - Test number 4

Location and description: MO30-E @ 2.5-4'
grayish brown clayey Sand 35

LIQUID LIMITS i
Run No. 1 2 3 4 33

" W

WT w.t 14 21 14 12 15 53 14 86 A 31 : I
_T d+t 12.75 12.63 14.1 13.03 T i

_#T tare 4.49 4.43 6.64 4.31 E 29 ; [Blows 38 32 27 17 R )27
Moisture 17.7 18.2 19.2 21 0 C

O 25 : I
PLASTIC LIMITS N I

Run No. 1 2 3 T 23

" (IWT W+t 24.78 25.7 25.33 N 21 4.__WT d+t 22 84 23 59 23 32 T• " " 19 -_.
WT tare 11.15 11.46 11.73 _ '4_LL
Moisture 16.6 17.4 17.3 17

5 I0 20 25 30 40
Liquid Limit = 19 NUMBER OF BLOWS
Plastic Limit = 17
Plasticity Index = 2

CLASSIFICATION DATA

%-4 = %-10 - %-40 = %-200 =
Uniformity Coefficient = Curvature Coefficient =

LL = 19 PL = 17 PI = 2 LL (oven dry) =
ASTM =
AASHTO =

COOPER TESTING LABORATORY



LIQUID & PLASTIC LIMIT TEST DATA

PROJECT DATA

Project No.: 153-04 Date: 12/3/94
Client: Montgomery-Watson
Project: 2738.1403

Project location:

Remarks:

Figure Number:

TEST DATA - Test number 3

Location and description: M030-A @ 4-6.5'
grayish brown silty Sand 33 --

LIQUID LIMITS 1 1 1

RuunNo. 1 2 3 4 31 i
W

WT w.t 14.89 14.98 15.64 16.68 A 29 J i
WT d+t 13.51 13.51 14 14.79 T i JE 27_WT tare 4.42 4.37 4.32 4.27

_# Blows 36 31 26 19 R 25 -- _ ,'
Moisture 15.2 16.1 16.9 18.0 C I

O 23 -- J iPLASTIC LIMITS N
Run No. 1 2 3 T 21 -- ' I

E I
WT w+t 26.67 25.4 28.22 N 19 I
WT d+t 24 28 23.41 25 78 T _ I

" " 17 --
WT tare ii.5 Ii.84 ii.86 I _ "_
Moisture 18.7 17.2 17.5 15 -- I

5 I0 20 25 30 4O
LiquidLimit = 17 NUMBER OF BLOWS
PlasticLimit = 18
PlasticityIndex = -i

CLASSIFICATION DATA

%-4 = %-10= %-40= %-200=
UniformityCoefficient= CurvatureCoefficient=

LL = 17 PL = 18 PI = None LL (oven dry) =
ASTM =
AASHTO =

COOPERTESTING LABORATORY _



LIQUID & PLASTIC LIMIT TEST DATA

PROJECT DATA

Project No.: 153-04 Date: 12/3/94
Client: Montgomery-Watson
Project: 2738.1403

Project location:

Remarks:

FigureNumber:

TEST DATA - Test number 2

Location and description: M030-A @ 8.5-10'

grayish brown silty Sand 36
LIQUID LIMITS

Run No. i 2 3 4 34
W

WT w+t 15.36 13.06 14.21 12.93 A 32 : [|
WT d+t 14.02 11.67 12.6 11.48 T II

E 30

_#T tare 6.75 4.34 4.38 .

4 35

Blows 39 32 26 18 R 28 :"
Moisture 18.4 19.0 19.6 20.3 C

O 26
PLASTIC LIMITS N

RthnNo 1 2 3 T 24 :
E i

I I• " 20
WT tare 11.43 11.73 11.76 _'4 _.
Moisture 18.4 17.2 18.4 18 I I-

5 I0 20 25 30 40

Liquid Limit = 20 NUMBER OF BLOWS
Plastic Limit = 18
Plasticity Index = 2

CLASSIFICATION DATA

%-4 = %-10 = %-40 = %-200 =
Uniformity Coefficient = Curvature Coefficient =

LL = 20 PL = 18 PI = 2 LL (oven dry) =
ASTM =
AASHTO =

COOPER TESTING LABORATORY



LIQUID & PLASTIC LIMIT TEST DATA

PROJECT DATA

'rojectNo.: 153-04 Date: 12/1/94
:lient: Montgomery Watson
'roject: 2738.1405

'roject location:

Lemarks:

_igure Number:

TEST DATA - Test number 2

_ocation and description: M-003-E
grayish brown silty Sand 35

LIQUID LIMITS ' t III]_L%nNo. 1 2 3 4 33 i : i

. II !lll_T w+t 16.32 19.9 18.56 18.36 A 31 ,
_T d+t

i_T tare 6 76 4 38 4.47 4.35 E ::• • I J

_'_ Blows 38 31 26 17 R I il
_oisture 17.0 18.1 18.7 18.7 27 l I : ,:, ,_°

C i r i

025 !! I
F]PLASTIC LIMITS N i I [ f

Run No. 1 2 3 T 23 1 :

"_Tw+t 24.82 26.61 26.81 21 -- I i
WT d+t

22.77 24.3 24 5 T [!
l

_ tare 11.25 11.7 ii_37 19 4-'_,... _ _
Moisture 17.8 18.3 17.6 17 | _ "_

5 i0 26 25 30 40
Liquid Limit = 18 NUMBER OF BLOWS
Plastic Limit = 18
Plasticity Index = 0

CLASSIFICATION DATA

%-4 = %-10 - %-40 - %-200 -
Uniformity Coefficient= CurvatureCoefficient =

LL = 18 PL = 18 PI = None LL (oven dry) =
ASTM =
AASHTO =

COOPER TESTING LABORATORY -_iF'



LIQUID & PLASTIC LIMIT TEST DATA

_ PROJECT DATA

Project No.: 153-04 Date: 12/1/94
Client: Montgomery Watson
Project: 2738.1405

Project location:

Remarks:

Figure Number:

TEST DATA - Test number 5

Location and description: M030-C @ 4.5-5'
grayish brown sandy Clay 68

LIQUID LIMITS : 1 1Run No. 1 2 3 4 66. :II
WT w+t 12.47 9.76 i0.83 Ii.19 A 64 ----
WT d+t 10.54 7.91 8.64 8.78 T : I I

_ tare 6.75 4.32 4.48 4.37 E 62--- " 1 1Blows 40 33 26 19 R !60 ---

Moisture 50.9 51.5 52.6 54.6 c : ( (

IIPLASTIC LIMITS N
Run No. 1 2 3 T 56 ---- i , I

((
i" " 52

Moisture 24.3 24.2 24.0 50
5 10 20 25 30 40

Liquid Limit = 53 NUMBER OF BLOWS
Plastic Limit = 24

Plasticity Index = 29

CLASSIFICATION DATA

%-4 = %-10 = %-40 = %-200 =
Uniformity Coefficient = Curvature Coefficient =

LL _ 53 PL = 24 PI = 29 LL (oven dry) =
ASTM =
AASHTO =

COOPER TESTING .LABORATORY



LIQUID & PLASTIC LIMIT TEST DATA

PROJECT DATA

Project No.: 153-04 Date: 12/1/94
Client: Montgomery Watson
Project: 2738.1405

Project location:

Remarks:

Figure Number:

TEST DATA - Test:number 4

Location and description: M003-B @ 3.5-5'
grayish brown silty Sand 34 --

LIQUID LIMITS I I I
, ! I

RU2_ NO. 1 2 3 4 32 -- i iiI
W

_T w+t 16•57 13.45 14.58 15.31 A 30 -- _ I
4T d.t 15.16 12.07 12.92 15.38 T

_T tare 6 79 4 45 4 36 4 3
E 28 J m

i

• ' • • • i i

_ Blows 37 31 26 17 R I i26 -- !
_oisture 16.8 18.1 19.4 21.3 C I II i

0 24 -- i
PLASTIC LIMITS N I I

._u/_No. 1 2 3 T 22 -- .I ]

E { .
18 -- , , :

_ _are Ii.35 ii.56 ii.89 I
I_oisture 15.9 16.0 17.2 16 , l !

5 i0 20 25 30 40
Liquid Limit = 19 NUMBER OF BLOWS
Plastic Limit = 16
Plasticity Index = 3

CLASSIFICATION DATA

%-4 = %-10 = %-40 = %-200 =
UniformityCoefficient a Curvature Coefficient=

LL = 19 PL = 16 PI = 3 LL (ovendry) =
ASTM -
AASHTO =

COOPER TESTING LABORATORY



UNIFIED SOIL CLASSIFICATION

GIL4VEL SAND
COBBLES SILT OR CLAY

COARSE FINE COARS! MEDIUbl FINE

U.S. SIEVE SIZE IN INCHES : U.S. STANDA_,DSIEVE No. HYDROM£T£R

Remark :
."

'_roject No.153-04d Montgomery-Watson 2738.1405

_ooper Testing

Labs _ GRAIN SIZE DISTRIBUTION FieureNo.

ntain Viev tA _ _ ) /



il COBBLES GRAVEL SAND SILTORCLAY _.-.l, COARSE FINE COARSEI M_[DIUM FINE
l

_qmw" i

U.$. SIEVE SIZE IN INCHES U.S. STANDARDSIE'VE No. HYDROMETER

3 3/4 3/8 4 t0 . 20 40 60 140 200
'- 0

_oo _ L
"z

80 20 ._

€,J

60 , 40

= 40 .

20 80

•
o _L_,_._ too
I0 _ I0 2 10 1 10-_ 10-2 10-_

GRAIN SIZE IN MILLIMETER

SYMBOL BORING DfPt_ __ PI DESCRIPTION

O M- t ! 7--£ 3.5-5 lg brown Sand (SP)

{3 M-117--£ 10--11,5 23 3 brown Sand lISP)

A M-030--C 4-5.5 53 29 gray Clay w/sand (CH)

0 M-030--A 4.5-8 17 grayish brown Sand w/silt (SP-SM)

Remark .:

Project No.153-04c Montgomery-Watson 2738.1405

e ,/

Cooper Testing __

Labs GRAIN SIZE DISTRIBUTION Figure No.
Mountain View CA



[ UNIFIED SOIL CLASSIFICATION
i GRAVEL SAND

COBBLES COARSEI fiNE ICO_EI MEDIUM nNC SILT OR CLAY
U.S.SIEVESIZEIN INCHES U.S.STANDARD SIEVENo. HYDROMETER

3 3/4 3/8 4 tO 20 40 6{) 140 200

oo o
,- 80 _<.,.__ 20 ,_=

>,

m 60 40

_z z_

40. 60
L) rJ

20 80

I0 _ 10z I0 I I0 "_ i0 -= I0 -3
GRAIN SIZE IN MILLIMETER

DEPTH
SYMBOL BORING _ .._ _ DESCRIPTION

0 M-OO3-B 3.5-5 19 3 cJroyish brown Sand (SP)

E] M-OO3-E: 11.5-13 1,B 0 grayish brown Sand w/silt (SP-SM)

A M--112--A 3.5--5 18 2 brown silty Sand (SM)

O M-li2-A 10.5-12 21 1 grayish brown Sand w/silt (SP-SM)

Remark :

Project No.153-04 Montgomery-Watson 2738.1405

Cooper Testing

Labs GRAIN SIZE DISTRIBUTION Figure No.
Mountain View CA



Cooper Testing Laboratories

Project NO.153-04d _'

Montgomery-Watson 2738.1405

Figure No.

% % % % % %
BORING DEPTH COBBLES GRAVEL SAND FINE SILT CLAY Cu Cc

-030-A 8.5-10 0.00 0.00 94.58 3.98 1.44 2.5 1.2
-030-E 2.5-4 0.00 2.04 76.30 10.61 11.05 64.4 22.7
-030-E 14.15.5 0.00 0.00 96.12 2.21 1.66 1.8 0.9
-11-06 3.5-5 0.00 0.00 95.84 2.28 1.87 2.5 1.2

M-030-A M-030-E M-030-E M-II-06
8.5-10 2.5-4 14.15.5 3.5-5

Grain % Grain % Grain % Grain %
Size (mm) Finer Size (mm) Finer Size (mm) Finer Size (mm) Finer

0014 0.99 0.0014 7.66 0.0015 0.00 0.0014 1.090024 0.99 0.0023 8.93 0.0025 1.33 0.0024 1.87
0.0034 0.99 0.0033 9.57 0.0035 1.33 0.0034 1.87
0.0049 1.42 0.0047 10.85 0.0049 1.66 0.0048 1.87
0.0069 1.64 0.0066 12.12 0.0070 1.66 0.0070 1.87
0.0097 1.64 0.0093 13.O8 0.0099 2.33 0.0100 2.02
0.0137 1.64 0.0131 13.72 0.0139 2.66 0.0141 2.02
0.0239 1.97 0.0225 14.99 0.0243 2.66 0.0244 2.02
0.0378 2.41 0.0356 14.99 0.0385 2.66 0.0385 2.64
0.0534 2.84 0.0501 16.27 0.0544 2.66 0.0544 3.28
0.0750 5.42 0.0750 21.66 0.0750 3.88 0.0750 4.16
0.1500 16.79 0.1500 30.71 0.1500 8.82 0.1500 20.29
0.3000 75.73 0.3000 74.15 0.3000 68.43 0.3000 78.36
0.4250 94.10 0.4250 89.19 0.4250 91.15 0.4250 94.31
0.6000 98.60 0.6000 94.28 0.6000 94.90 0.6000 99.05
2.0000 99.92 2.0000 96.19 2.0000 98.90 0.8500 i00.00
2.3800 i00.00 4.7500 97.96 2.3800 I00.00

9.5250 98.93
19.0500 i00.00



Cooper Testing Laboratories

Project No.153-04c

Montgomery-Watson 2738.1405

Figure No.

% % % % % %
BORING DEPTH COBBLES GRAVEL SAND FINE SILT CLAY Cu Cc

-II7-E 3.5-5 0.00 0.00 96.73 1.97 1.31 2.1 1.0
-II7-E 10-11.5 0.00 0.00 98.15 1.51 0.34 2.0 i.i
-030-C 4-5.5 0.00 0.84 16.10 44.24 38.82
-030-A 4.5-6 0.00 I.ii 91.58 3.45 3.85 2.6 1.2

M-II7-E M-II7-E M-030-C M-030-A
3.5-5 10-11.5 4-5.5 4.5-6

Grain % Grain % Grain % Grain %
Size (mm)"Finer Size (mm) Finer Size (mm) Finer Size (mm) Finer

9014 0.33 0.0014 0.00 0.0014 24.37 0.0015 1.770025 1.08 0.0024 0.00 0.0022 30.56 0.0024 2.06
0.0035 1.08 0.0034 0.00 0.0032 32.15 0.0034 2.75
0.0049 1.31 0.0049 0.33 0.0045 37.86 0.0048 3.83
0.0070 1.31 0.0069 0.54 0.0062 40.97 0.0068 4.13
0.0099 1.63 0.0098 0.99 0.0087 45.80 0.0097 4.13
0.0140 2.28 0.0139 1.09 0.0122 50.82 0.0137 4.42
0.0244 2.28 0.0220 1.53 0.0203 62.75 0.0237 4.72
0.0386 2.61 0.0380 1.53 0.0314 68.97 0.0374 5.01
0.0545 3.04 0.0538 1.53 0.0432 75.19 0.0528 5.30
0.0750 3.27 0.0750 1.85 0.0750 83.06 0.0750 7.30
0.1500 12.30 0.1500 13.19 0.1500 85.73 0.1500 12.24
0.3000 69.37 0.3000 77.31 0.3000 94.79 0.3000 65.32
0.4250 93.19 0.4250 96.70 0.4250 97.67 0.4250 87.87
0.6000 99.35 0.6000 99.34 0.6000 98.70 0.6000 94.80
0.8500 i00.00 0.8500 I00°00 2.0000 99.11 2.0000 97.50

4.7500 99.16 4.7500 98.89
9.5250 I00.00 9.5250 I00.00



Cooper Testing Laboratories

O ProjectNo.153-04

Montgomery-Watson 2738.1405

Figure No.

% % % % % %
BORING DEPTH COBBLES GRAVEL SAND FINE SILT CLAY Cu Cc

_-003-B 3.5-5 0.00 21.10 74.21 3.01 1.67 2.3 0.8
i-003-E 11.5-13 0.00 6.30 82.63 8.93 2.15 4.7 1.6
I-II2-A 3.5-5 0.00 0.00 86.99 6.69 6.31 4.4 2.1
_-II2-A 10.5-12 0.00 0.00 89.00 8.57 2.42 3.1 1.6

M-003-B M-003-E M-II2-A M-II2-A
3.5-5 11.5-13 3.5-5 10.5-12

Grain % Grain % Grain % Grain %
Size (mm) Finer Size (mm) Finer Size (mm) Finer Size (mm) Finer

O0015 1.61 0.0015 2.42 0.0014 2 47 0 0014 2 06. • • _,

--0.0024 1.61 0.0024 2.15 0.0024 4.23 0.0024 2.36
0.0035 1.61 0.0035 2.23 0.0034 4.46 0.0034 2.36
0.0049 1.68 0.0050 2.15 0.0048 6.34 0.0048 2.36
0.0071 1.22 0.0071 2.15 0.0069 5.99 0.0068 2.95
0.0101 1.38 0.0101 2.68 0.0097 7.40 0.0096 3.24
0.0142 2.45 0.0142 3.76 0.0111 7.40 0.0136 3.63
0.0245 2.45 0.0245 3.93 0.0239 8.46 0.0234 4.42
0.0392 2.22 0.0391 4.03 0.0376 9.16 0.0370 4.42
0.0553 2.53 0.0550 5.10 0.0530 9.87 0.0519 6.19
0.0750 4.68 0.0750 11.08 0.0741 12.69 0.0720 10.32
0.0775 3.91 0.0762 8.86 0.0750 13.01 0.0750 ii.00
_.1500 8.99 0.1500 16.83 0.1500 23.61 0.1500 27.11
0.3000 53.27 0.3000 51.86 0.3000 77.91 0.3000 89.32
0.4250 70.42 0.4250 77.32 0.4250 94.03 0.4250 98.09
0.6000 73.72 0.6000 86.90 0.6000 98.41 0.6000 99.63
2.0000 74.91 2.0000 90.10 2.0000 99.40 2.0000 99.86
4.7500 78.90 4.7500 93.70 2.3800 i00.00 2.3800 I00.00
9.5250 83.78 9.5250 97.08

19.0500 i00.00 19.0500 i00.00



Jt
1900 Bates Avenue. c_u,tc L Concord. _ 94520 (510) 686-9600 FAX (St0) 68e-9_

Analytical S,c,.m.n,,,.CA,,,,.

. i_i_ii! !i,_":ii!iillli::ililiili:'ii[,::'i.:i{iii"ii_iilll!iJill:!iiiilliliiiili_ii;iiiiiiiliii!ii'.iiliiilliL:iii.'+:ig4' '_ _.illl ::::'.._.,;.L:"i,:_ "_g':_iP""_,_" ili:'i:!_--;'i_'_il.:].""_,:!!ii,::'Jill_.:i:i'_i"_.:!.::'_'aii:--"':'_,,_!.'_:a'iiiiil.".--,_'i-"i_:",:i{ih"_":b--_ iiHll.iiil!,ttllli!iliilitliiiililit!iItiililll!IIRilItliiiillililillilliiiiiiilUtlilhllllidlll
_L:4.'"_ili_ _ iliiiiiiiiii!ilii_ Uiiii_i_iiiilll ..................... _F-il-"i_':_i_i'31_ii_i:'_-d ................. =:"r'_G" ...................... "_"!"_ ..................................................

{iCooper1951-X ColonyTestingstreetLaDs'Inc. ClientProl. ID: MontgomeryWatson2738.1405 Received:Sampled:08/15/9411/28/94i Mountain View, CA 94043 Lab Proj. ID: 9411G_ Analyzed: see below •

Attention: Dave Cooper Reported:12J..09/94_!_ii.-'_.:i.:-.:.:"_"_.:i_.:i:.:"F:.Eil"i:-a:ii_i:":_i."!__'..i.'i_i: __._"3_iili:':"i._"L_i.:,"i_ii_-.'_!iilllilli:-::.i:'il:.':ii_"ii_.i_._il_!_-ii"i_::i::--:i:h":i_ ='.a__._.::'.d':i!_"_ .:i.","i_::"_iillli':"i__i_:".:£.__ _3 _::':.:".::.-.".:_":.!_:.ill:--P:__.:i._"__.-.-"dl!::------"_'_--_31="--_.:Ui_ !"'+:-:_ _:-!.ill_i___ IIHiilR_ _tGii_.:.'.-HI.iiUiliIIVA_ iINil

LABORATORY ANALYSIS

Analyte Unit= Date Detection Sample
Analyzed Limit Result=

Lab No: 9411G88-01
Sample Desc : SOLID,M-003-B 3.5-5'

Cation Exchange Capacity meq/Kg 12/01/94 0.50 41

Lab No: 9411 G88-02
Sample Desc : SOLID,M-003-E 11.5-13'

Cation Exchange Capacity rrmq/Kg 12/01/94 0.50 27

maxim repone_ a.sN.D. were nolpruent ,t_ovothe =tale_lintt of 0ewc_on.

'roject Manager _>



1900 BSIL"S Av_:nuc, _1€€ L Concord, CA 94520 (510) 686-9o00 FAX (510) 0_10-9_89

- ana/vt cai ,,,,

•
!!_;:".;_i!_!_ :-_-:_:2.:-_";_!.::,3!""_!_ _,":"_!_ _!" :"_"_ :""_"__";:-_"_ .:ii_E"];";"_i_:";_;""2H_"_,'_ _:":"_:-.:;__ _ F,; ,-".:_ _ ;__ ____ E,_ .::-_:__ _ =_.3!._,3:"_.:!F,:"__"_i_E_--',_i,'-___ _.__ _._" :"!:"-_!i!,"L1_! _-__"2"_:"_":,-',-'J""_!__":;!;","_;__ _: _"-:__!_:E_ _--::__"_!,""_aTM_,_:_"_=-E"_E'_=_"!',"_ _'-.al_--,_,__,=__!_.'_,_,:;_,;
_ ","___ .;.::"T_K'_"::._ .;";,*."_ _ _ _ .:.:*__:_=;_'_€_'_ ............... ":;,:_!__ '_ '"_ _--___"_ ._._'_ _ _ _" _" F_ _4; "_.__'_ _ ____.................... "-:_ ....... _

Cooper TestingLabs, Inc. ClientProj.ID: MontgomeryWalson2738.1405 Sample(h08/15/94 ,a
1951-XColonyStreet Received:11/28/94 _,:_
MountainView,CA94043 Lab Proj.ID: 9411G88 Analyzed:see below

HI

Attention: DaveCooper Reported:12J09J94

LABORATORY ANALYSIS

Analyte Unit= Date Detection Sample
Analyzed Limit Results

Lab No: 9411G88-15
Sample Desc : SOUD,M-030-C 4-5.5'

Cation Exchange Capacity meq/Kg 12/06/94 0.50 48

LabNo: 9411G88-I6
Sample Desc : SOUD,M-030-A 11.5-10'

Cation Exchange Capacity meq/Kg 12/06/94 0.50 46

Lab No: 9411 G88-17
SampleDesc : SOLID,M-O30-E2.5-4.0'

e Cation ExchangeCapacity meq/Kg 12/06/94 0.50 120
Lab No: 9411G88-18
SampleDesc : SOUD,M-O30-E 14-15.5'

Cation Exchange Capacity meq/Kg 12/06/94 0.50 23

;nalyles reponea a= N.D. were no!present a_ove the sumKI limitol 0ewct_on.

SEQUOIA._NALY'TICAL - ELAP#1210

SuzanneChin Page: 7
ProjectManager



1900 8a_cs Avenue. SulL¢ L Concord. CA 9.1520 (510) 686-9600 F.-_X 1510) 680.9_'J

Analytical +°>':,-0,00

-_;_!ii'!",;i'_-:Fii_'i:"_!+ii.-""_i_i_iii ff'_:._.:'.;L:!':_i=ff_ .:_._"i_.;_'_"+T_".:.ff_i_'_""_F."_.'+ii"..'ff_iE_'_.:'.:..':_,.""_.+.:'_ff_i_!_i_ii!!_ii_!!_i_!_ ff!_!_!_!_!i_ _!__ _!_!_._E_ff _ff_E_!_!__+_ _!_=_ _!

CooperTestingLabs.Inc. ClientProj.ID: MontgomeryWatson2738,1405 Sampled:08/15/94 i]
1951-XColonyStreet Received:11/28/94 .+j
MountainView,CA9404,3 LabProj. ID: 9411G88 AnaJy'zeO:seebelow +="

la

Attention: DaveCoop.er Rep..oned:12/09/94 i_l

LABORATORY ANALYSIS

Analyte Units Date Detection Sample
Analyzed Limit Results

Lab No: 9411G88-23
Sample Desc • SOUD,M-O30-A4.5-6'

Cation Exchange Capacity meq]Kg 12/06/g4 0.50 38

._aJytesrepone_ as N.O.wwl noi prwenl shove _ suu_ Ire'=(of €le_caon.

SuzanneChin
PeG4: _

ProjectManager



Constant HeaclPermeability

O ASTM D2434Cooper Testing Lab, Inc.

Job No: 153-04a Bonng: Date: 11/29194
Client: Montgomery-Watson Sample: M-O03-E By: DC
Project: 2738.1405 Depth: 11.5-13'
Soil: grayish brown silty Sand

Hydraulic Gradient: 2.5

Elapsed Time (rain) Head (in.) Permeability cm/sec
0 5 Start of Test
1 2.7 X 10E-3
2 3.0 X 10E-3
5 2.9 X 10E-3
6 2.9 X 10E-3
7 2.8 X 10E-3
9 2.8 X 10E-3

Average Permeability: 3 X 10E-3

•
Sample Data: Initial Final
Height, in.: 2.00 2.00
Diameter, in.: 1.93 1.93
Area, in2: 2.93 2.93
Volume, in3: 5.85 5.85
!TotalVolume, co: 95.88 95.88
Vol. of Solids, cc: 59.73 59.73
Vol. of Voids, cc: 36.15 36.15
Void Ratio: 0.61 0.61
Porosity, %: 37.70 37.70
Saturation, % 83.83 91.02

Sp. Gravity: 2.64 2.64
Wet Weight: 188.0 190.6
Dry Weight: 157.7 157.7
Tare: 0.00 0.00
Moisture, %: 19.2 20.9

Density,pcf: 102.6 ___ 102.6



Constant Head PermeabilityASTM D 2434

Cooper Testing Lab, Inc.

Job No: 153-04<: Boring: Date: 11/29/94
Client: Montgomery-Watson Sample: M-OO3-B By: DC
Project: 2738.1405 Depth: 3.5-5'
Soil: grayish brown silty Sand

I II i

Hyclraulic Gradient: 1.5

Elapsed Time (min) Head (in.) Permeability cm/sec
0 3 Start of Test
4 6.5 X 10E-3
6 6,4 X 10E-3
7 6.4 X 10E-3
8 6.3 X 10E-3
0 3
2 6.9 X 10E-3
4 6.5 X 10E-3

Average Permeability: 7 X 10E-3

Sample Data: Initial Final
Height, in.: 2.00 1.95
Diameter, in.: 1.93 1.93
Area, in2: 2.93 2.93
Volume, in3: 5.85 5.70
Total Volume, cc: 95.88 93.48
Vol. of Solids, cc: 51.65 51.65
Vol, of Voids, co: 44.23 41.8,3
Void Ratio: 0.86 0.81
Porosity, %: 46.13 44.75
Saturation, % 14.24 75.78

Sp; Gravity: 2.66 2.66
Wet Weight: 143.7 169.1
Dry Weight: 137.4 137.4
!Tare: 0.00 0.00
Moisture, %: 4.6 23.1
Density, pcf: 89.4 91.7



Falling Head Permeability
ASTM D 5O84

0 Cooper TestingLab,Inc. _i _

Job No: 153-04m Boring: Date: 12/2/94
Client: Montgomery-WatsonSample: M030-E By: DC
Project: 2738.1405 Depth: 2.5-4'
Soil: grayishbrown clayey Sand
Sample Pressures: Hydraulic
Cell: 50 psi Bot. Cap: 47 psi Top Cap: 46 psi Gradient: 5

Elapsed Time (min) Head Permeability cm/sec
0 28.0 Start of Test
3 20.0 2.6 X 10E-4
9 10.5 2.5 X 10E-4

15 5.7 2.4 X 10E-4
0 28.0
5 16.2 2.5 X 10E-4

17 4.8 2.4 X 10E-4

O Average Permeability: 2 X 10E-4 cm/sec

Sample Data: Initial Final
Height, in.: 2.00 1.94
Diameter, in.: 1.93 1.g3
Area, in2: 2.93 2.93
Volume, in3: 5.85 5.68
Total Volume, cc: 95.88 93.00
Vol. of Solids,cc: 61.24 61.24
VoI. of Voids, cc: 34.65 31.77
Void Ratio: 0.57 0.52

Porosity, %: 36.13 34.16
Saturation, % 70.43 100.10
Sp. Gravity: 2.67 2.67
Wet Weight: 167.9 195.3
Dry Weight: 163.5 163.5
Tare: 0.00 0.00
Moisture, %: 14.9 19.4
Dry Density, pcf: 106.4 109.7



Falling Head Permeability
ASTM D 5084

Cooper Testing Lab, Inc.

Job No: 153-04j Boring: Date: 12/2/94
Client: Montgomery-Watson Sample: M-030-C By: DC
Project: 2738.1405 Depth: 4-4.5'

Soil: grayish brown sandy Clay......
Sample Pressures: Hydraulic
Cell: 70 psi Bot. Cap: 67 psi Top Cap: 64 psi Gradient: 24

Elapsed Time (min) Head Permeability cm/sec
0 251.0 Start of Test

66 250.4 1.2 X 10E-7
255 248.9 1.1 X 10E-7
350 248.2 1.0 X 10E-7

1197 241.4 1.2 X 10E-7

i_/ Average Permeability: _ 1 X 10E-7 cm/sec

Sample Data: Initial Final
Height, in.: 4.08 3.87
Diameter, in.: 1.93 1.89
Area, in2: 2.93 2.81
Volume, in3: 11.94 10.87=,

Total Volume, co: 195_60 178.10
Vol. of Solids, cc: 76.89 76.69
Vol. of Voids, cc: 118.70 101.21
Void Ratio: 1.54 1.32

Porosity, %: 60.69 56.83
Saturation, % 83.74 99.50

-_ Sp. Gravity: 2.64 2.64
WetWeight: 302.4 303.7
Dry Weight: 203.0 203.0
Tare: 0.00 0.00
Moisture, %: f 49.0 49.6

r)ry Density, pcf: -/ 64.8 71.1



Constant Head Permeability

Q ASTM D 2434
Cooper Testing Lab, Inc.

Job No: 153-04n Boring: Date: 12/2/94
Client: Montgomery-Watson Sample: M-O30-E By: DC
Project: 2738.1405 Depth: 14-15.5'
Soil: grayish brown silty Sand

HydraulicGradient: 2.5

ElapsedTime (rain) Head (in.) Permeability cm/sec
0 5 Start of Test
2 1.1 X 10E-3
3 1.1 X 10E-3
4 1.1 X 10E-3
5 1.2 X 10E-3

Average Permeability: 1 X 10E-3

0
Sample Data: Initial Final
Height, in.: 2.00 2.00
Diameter, in.: 1.93 1.93
Area, in2: 2.93 2.93
Volume, in3: 5.85 5.85
Total Volume, cc: 95.88 95.88
Vol. of Solids,cc: 60.56 60.56
Vol. of Voids, cc: 35.32 35.32
Void Ratio: 0.58 0.58
Porosity, %: 36.84 36.84
Saturation, % 86.07 95.26
Sp. Gravity: 2.67 2.67

Wet Weight: 192.1 195.7
Dry Weight: 161.7 161.7
Tare: 0.00 0.00
Moisture, %: 18.8 21.0

Density, pcf: 105.2 105.2



Constant Head Permeability

ASTM D 2434
Cooper Testing Lab, Inc.

Job No: 153-04g Boring: Date: 12/1/94
Client: Montgomery-Watson Sample: M030-A By: DC
Project: 2738.1405 Depth: 8.5-10'
Soil: ,,grayish brown silty Sand

Hydraulic Gradient: 2.5

Elapsed Time (rain) Head (in.) Permeability cm/sec
0 5 Startof Test
2 1.0 X 10E-3
3 1.0 X 10E-3
4 1.0 X 10E-3
5 1.1 X 10E-3
6 1.2 X 10E-3
7 1.1 X 10E-3

Average Permeability: 1 X 10E-3

Sample Data: Initial Final
Height, in.: 2.00 2.00
Diameter, in.: 1.93 1.93
Area, in2: 2.93 2.93
Volume, in3: 5.85 5.85
Total Volume, cc: 95.88 95.88
Vol. of Solids, cc: 58.11 58.11
Vol. of Voids, cc: 37.77 37.77
Void Ratio: 0.65 0.65

Porosity, %: 39.39 39.39
Saturation, % 83.13 89.75
Sp. Gravity: 2.70 2.70
Wet Weight: 188.3 190.8
Dry Weight: 156.9 156.9
Tare: 0.00 0.00
Moisture, %: 20.0 21.6

Density, pcf: 102.1 102.1



Q Constant Head Permeability .
ASTM D 2434

Cooper Testing Lab, Inc.

Job No: 153-04i Boring: Date: 1?.J2J94
Client: Montgomery-Watson Sample: M-030-A By: DC
Project: 2738.1405 Depth: 4.5-6.0'
Soil: grayish brown siltySand

II i

Hydraulic Gradient: 2.5

Elapsed Time (rain) Head (in.) Permeability cm/sec
0 5 Start of Test
1 3.6 X 10E-3
2 3.7 X 10E-3
3 3.7 X 10E-3
4 3.6 X 10E-3
5 3.7 X 10E-3
6 3.6 X 10E-3

Q Average Permeal:)ility: 4 X 10E-3

Sample Data: Initial Final
Height, in.: 2.00 2.00
Diameter, in.: 1.93 1.93
Area, in2: 2.93 2.93
Volume, in3: 5.85 5.85
Total Volume, co: 95.88 95.88
Vol. of Solids, cc: 61.32 61.32
Vol. of Voids, cc: 34.57 34.57
Void Ratio: 0.56 0.56

Porosity, %: 38.05 36.05
Saturation,% 86.50 90.84

Sp. Gravity: 2.66 2.66
Wet Weight: 193.0 194.5
Dry Weight: 163.1 163.1
Tare: 0.00 0.00
Moisture, %: 18.3 19.3
Density, pcf: 106.1 106.1



SYMBOL BORZNG SAMPLE DEPTH SAMPLE SOZL LZQUZD PLASTZ-cZTY
NO. NO. (PT) TYPE TYPE LZMZT ZNDEX

M-ee2E 2e.6-21 TUBE

PRO3ECT NAME:

_The Earth Technologw NA$-AIImI_a
C=rporatian

GRAIN SIZE
DISTRIBUTIOH CURUE

9/91 FTr_URE ;_9



TABLE1

SUMMARY OF LABORATORY TEST RESULTS J

PROJECT NAME: NAS-AlameOa TETC NO: 92-220-7003

PROJECT NUMBER: 2738.0215 CLIENT: James M. Montgomery

DATE: Sept. 27, 1991 SUMMARIZED BY: S. Sayawatana

SAMPLE DEPTH MOISTURE DRY SPECIFIC CATION EXCHANGE CAPACITY
NO. CONTENT DENSITY GRAVITY CEC DETECTION

LIMIT
ASTM D2216 ASTM D2937 ASTM D854 EPA 9080

(It) (%) (pcf) (meq/100g) (meQ/100g)
M-O01B 60.5-61'.5 20.5 109.5 2.73 7.2 3.3
M-013C 62-63 19.5 105.0 2.74 22.7 3.3
M-0278 57.5-58 20.0 110.5 2.73 28.2 3.3
M-O01A 10.5-11 - - 26.0 0.3

M-003._, 10.5-11 - - 6.1 0.3
M-028A 10.5-11 13.5 108.5 2.71 10.8 0.3
M-026A 11.5-12 22.0 109.0 2.74 4.2 0.3 -'_
M-024A 11-11.5 .....
M-022A 10-10.5 14.5 104.5 2.71 4.6 0.3
M-020A 10,5-11 20.0 104.5 2.81 7.6 0.3
M-018A 10.5-11 18.5 91.0 - 7.5 0.3
M-016A 10.5-11 20.0 110.5 2.70 11.6 0.3
M-015A 10.5-11 22.0 105.0 2.70 5.3 0.3
M-05A 11.5-12.5 .... 2.60 10.2 0.3

M-023A 11-11.5 26.0 85.5 2.71 5.9 0.3
M-104A 10.5-11 18.0 104.5 2.72 5.7 0.3
M-013A 11-11.5 21.0 115.0 2,73 8.6 0.3
M-011A 10.5-11 19.5 106.0 2.74 6.8 0.3
M-007A 8-8.5 19.5 103.5 2.74 5.5 0.3
M-09A 11- 11.5 '23.5 96.5 2.74 8.0 0.3

• MissingSample
•" DisturloedSample



TABLE2

SUMMARY OF LABORATORY TEST RESULTS

PROJECTNAME: NAS-Alameda TETC NO: 92-220-7003

PROJECTNUMBER: 2738.0215 CLIENT: JamesM. Montgomery

DATE: Sept.27, 1991 SUMMARIZEDBY: S. Sayawatana

SAMPLE DEPTH MOISTURE DRY P E R M E A B I L I T Y
NO. CONTENT DENSITY EFFECTIVE HYDRAULIC

STRESSES CONDUCTIVITY
ASTM D2216 ASTM D2937 (EPA 9100)

(.) (_) (pcf) (psi) (cm/s)
M-022A 10-10.5 14.5 104.0 6 1.50E-05
M-O01E 28.5' 43.5 78.0 15 3.16E-08
M-OO2E 20.5 68.5 62.5 10 2.53E-06
M-104C 69-69,5 48.0 74.0 35 2.07E-08
M-027C 91 45.5 74.5 30 4.22E-09
M-025C 83-83.5 29.0 84.0 42 3.13E-09

M-025E 28,5-29 39.0 83.0 15 4.56E-08M-020B 89,5-90 45.5 75.0 40 3.38E-08
M-020E 37 39.0 81.5 19 3.06E-08
M-O24E 15.5-16 78.5 53,0 7 4.20E-07
M-023B 120-120.5 51.5 68.0 40 7.31E-09
M-007C 83.5-84 46.5 74.0 42 4.64E-09
M-013C 83-83,5 47.0 75.5 43 4.93E-09
M-019E 43-,43.5 19.0 103.5 25 2.87E-07
M-021C 35.5-36 38.0 84.5 19 2.20E-08



I GRAU_L l SANO 1 1

COARSE 1 FINE ICOARSEI MEOIUM I E_NE SILT OR CLAYU.5. STANDARD SIEVE OPENING U.5. STANDARD SIEVE NUMBER HYDROMETER I
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GRAIN SIZE IN MILLIMETER

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY

NO NO <in) TYPE TYPE LIMZT INDEX

0 M-eelB 5e.B-61.E TUBE

PROJECT NAME:
_Thm Earth TmchnologSJ HAS-Alameda

Corporat i==n

Grain Size l_

Distribution Curue

_/91 F TI_URIE 1



BDRZNG S_MPLE DEPTH SAMPLE SOZL LZQUZD PLRSTZ-CZTY
SYMBOL NO NO (_n) TYPE TYPE LZMZT ZNDEX

[] M-ee_E 2B.S TUBE CL 4e 21

PRO..1ECT N_ME:

E TI_e Eirth TIIl=l_nciloQl,l NRS-RII, me¢I,,
CorpDrat_o_

Grain Size
Distribution Curve



BORZNG SAMPLE DEPTH SAMPLE SOZL LZQUZD PLASTZ-CZTY
SYMBOL NO. NO. (FT) TYPE TYPE LZMZT ZNDEX

[] M-OO2A 5.5-6 TUBE

PRO_ECT N_ME:

_The Earth TmchnoJ.ogw NAS-tA.}. amllclm
Corporation

GRAIN SIZE "_
DISTRIBUTION CURUE

B/91 F_GURF 14



BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI -CITY
SYMBOL NO NO (in ) TYPE TYPE LIMIT INDEX

C M-ee2E 2@. S-21 TUBE CL . 4Q 21

PRO3ECT NAME :

The Earth TRcMmologW NAS-A/ammda
CorpoPatiom ST. IMPROUEMENT

Grain Size
Distribution Curue



GRAVEL COARSE 1 SAND II I SILT OR CLAY
COARSE ; F:INE MEDIUM , FINE

STANDARD SIEUE OPENING U.S. STANDARD SZEUE NUMBER HYDROMETER
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GRAIN SZZE IN MILLIMETER

SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LZQUZD PL_STZ-cZTY
NO. NO. (FT) TYPE TYPE LIMIT INDEX

D M-ee3A le,S-ll TUBE

PRO3ECT NAME:

_The Emrth Tm¢I'H'_IoGW NAB-AlmmtOa
Corporation

GRAIN SIZE
DISTRIBUTION CURUE

:a/g1 IrTQUI_F 1_
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SYMBOL BORING S_MPLE DEPTH SAMPLE SOIL LXQUZD PLRSTZ-CITY
NO. NO. (FT) TYPE TYPE LZflZT ;NDEX

M-o4_ 1e.E-11 TUBE

I PRO_ECT N_ME:

E The Tacl'_ologW N_S-Almmm_mEarth
Corporat£o_

GRAIN SIZE
DISTRIBUTION CURUE

9/_ FIGURE JL_



7S le 1 e.l e.el 8.eel

GRAIN SIZE ZN MILLIMETER

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-CITY
SYMBOL N0 . NO (in) TYPE TYPE LIMIT INDEX

M-O5_ 11.5-L2. I TUBE I

/

i PRO,3ECT NAME:

! Grain Size

Distribution Curue
J1_e/9.t. F Zr.._JBJ_



SYMBOL BORING SAMPLE DEPTH SAMPLE SOZL LZQUZD PLRSTZ-CITY
NO NO (in) TYPE TYPE LZMZT ZNDEX

[] M-e24E 1S.S-16 TUBE CL 33 17

PRO._ECT NAME:

The Earth Tu=hn=i=gW NRS-RLame_mCorporation

Grain Size
Distribution Curve

9/gl FTQUR_ _4



SYMBOL BORZNG SAMPLE DEPTH SRMPLE SOZL LZQUZD PLRSTI-CITY
NO. NO. (FT) TYPE TYPE LZMXT INDEX

0 M-easA 1e-zeUs TUBE

I PRO.SECT NRrlE;

The Ear tLh Tec=hnaloQ_l bLqS-Alameda
CQrporat ion

GRAIN SIZE
DISTRIBUTION CURUE

Jl F x 01.,IB_._4..7_
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i BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-

CITY
SYMBOL NO NO (in) TYPE TYPE LIMIT INDEX

[] J M,e_sc e3-e_.s TUBE I CH S3 36

• PROJECT NAME:

_The Technolog_ NAS-A/amm_a
Earth

Co_poratiom

Grain Size
_2 Distribution Curue

18/91 FIGURE 30 ,



I GRAVEL ! SANn ICOARSE J FINE iCOARSE! MEDIUM i F_NE SILT OR CLAY

U.5. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER _1_

3" I_/2"3/4" 3/8" 4 le 2e 4_ 6e Ie0 2Be
lee i

I
9e

SYMBOL BORZNG SAMPLE DEPTH SAMPLE SOZL LZQUZD PLASTZ-CZTY
NO NO (in) TYPE TYPE LZMZT ZNDEX

[] M-e_BE 2B.S-29 TUBE CL 49 29

PRO3ECT NAME:

E he Ear_.h Tec:l_no_og_J NAS.Alalme_aCorpormtior_

Grain Size
Distribution Curve

!9/gI FZ _uI_E _I
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GRAIN SlrZE IN MILLXMETER

PLASTI-
SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID CITY

NO, NO. (FT) TYPE TYPE LIMIT INDEX

0 M-g26A 11.S-1_ TUBE

PROJECT NAil :

_lTha Tichnoi=gW FLUS- A 1mma,'|a
Earth

Corparmtion

GRAIN SIZE
DISTRIBUTION CURUE

i I!_/CJI F:ZrlURI: F,



SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTZ-cZTY
NO. NO. (FT) TYPE TYPE LIMIT INDEX

0 M-O2TB 57.5-58 TUBE

I PRO3ECT NAME:

m_Th-, Ear'th TIchrtologtj NAS-Alamll::la

Corporat ion ._

GRAIN SIZE __

DISTRIBUTION CURUE

•' 9/CI_ F t G=URE :3



SYMBOL BORZNG SAMPLE DEPTH SAMPLE SOZL LZQUZD PLASTZ-CZTY
NO. NO. (FT) TYPE TYPE LZMZT ZNDEX

0 M-e_gE 16-16.E TUBE

I PRO_ECT N_PIE:

The Earth TmchnoloSbl N_IS-RZmmmclmCorpormt_£on

GRNTN STZE
DISTRIBUTION CURUE

BJai FT_UI_I_ t9
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SYMBOL BORING SRI'IPLE DEPTH SAMPLE SOZL LZQUZD PLASTI-CITY
N0. N0. (FT) TYPE TYPE LIMIT ZHDEX

D M-e27E 2e.G-21 TUBE

PR0,3ECT NAItE:
_Thm Tm,-hnol ogu NAS-AllmmdaEarth

Corporation

GRAIN SIZE
DTSTRIBUTION CURUE

g/_l FT_U_E 4A



SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTZ-cZTY
NO. NO. (FT) TYPE TYPE LZMZT INDEX

D M-e28A 1e.5-11 TUBE

Thm Earth TmchnologWI PRO3ECT NAME:

_Corporat_on ] FL_S-Alammda

GRAIN SIZE
DISTRIBUTION CURUE

9/gl



TABLE 4

SUMMARY

OF

CONSOLIDATION TEST RESULTS

(ASTM D2435)

PROJECT NAME: NAS-AlameOa TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

REPORTED DATE: SeDt. 25. 1991 SUMMARIZED BY: S. Sayawatana

SamDle No.: M-024E Depth (ft.): 15.5-16

Dry Density(Dcf): 48.42 SpecificGravity: 2.70 (Assumed)

Initial Moisture(%): 98.60 FinalMoisture(%) : 57.89

Initial Length(in.): 0.8000 InitialVoid Ratio : 2.481

Initial Dial Reading: 0.3416

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED(P) READING RATIO % OF SAMPLE COMPLIANCE STRAIN
(ksf) (in) (in) THICKNESS (%) (%)

0.25 0.3289 0.7873 1.741 1,587 0.08 1.51

H20 0.3289 0.7873 1.741 1.587 0.08 1.51

0.50 0.3270 0,7854 1,734 1.825 0.20 1.62

1.00 0.3112 0.7696 1.679 3.800 0.35 3.45

2.00 0.2452 0.7036 1.449 12.050 0.54 11.51

4.00 0.1669 0.6253 1.177 21.837 0.72 21.12

8.00 0.1027 0.5611 0.953 29,862 1.00 28.86

16.00 0.0372 0.4956 0.725 38.050 1.54 36.51

4.00 0.0501 0.5085 0.770 36,437 1.27 35.17

1.00 0.0732 0.5316 0.85i 33.550 1.07 32.48



TABLE

SUMMARY O

OF

CONSOLIDATION TEST RESULTS

(ASTM D2435)

PROJECT NAME: NAS-AlameOa TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: Sept. 25, 1991 SUMMARIZEDBY: S. Sayawatana

Sample No.: M-O02E Depth (ft.) : 20.5-21

DryDensity(pcf): 63.80 SpecificGravity: 2.70 (Assumea)

InitialMoisture (%): 63.00 FinalMoisture(%) : 31.6(_

Initial Length(in.): 0.8000 InitialVoid Ratio: 1.642

InitialDial R0g(in): 0.2913 Wt. ofDry Soil (g.) 39.39

Dia.ofsample (in.) 1.935

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED
(p) READING RATIO % OF SAMPLE COMPLIANCE STRAIN

(ksf) (in) (in) THICKNESS (%) (%)

0.25 0.2593 0.7680 1.538 4.000 0.02 3.98

H20 0.2593 0.7680 1.538 4.000 0.02 3.98

0.50 0.2504 0.7591 1.508 5.112 0.06 5.05

1.00 0.2253 0.7340 1.426 8.250 0.10 8.15

2.00 0.1790 0.6877 1.273 14.037 0.19 13.85

4.00 0.1193 0.6280 1.075 21.500 0.35 21.15

8.00 0.0789 0.5876 0.942 26.550 0.55 26.00

16.00 0.0452 0.5539 0.830 30.762 0.78 29.98

4.00 0.0497 0.5584 0.845 30.200 0.53 29.67

1.00 0.0576 0.5663 0.871 29.213 0.40 28.81



SUMMARY

OF

CONSOLIDATION 'TEST RESULTS

(ASTM D2435)

PROJECTNAME: NAS-Alamecla TETC #: 91-220-7003

CLIENT PROJECTNO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: SeDt.25, 1991 SUMMARIZEDBY: S. Sayawatana

SampleNo.: M-025E De131h(It.) : 28.5-29

DryDensity(13cf): 82.45 S13ecificGravity: 2.70 (Assumed)

Initial Moisture(%): 39.58 Final Moisture(%) : 29.29

InitialLength(in.): 0.8000 InitialVoid Ratio : 1.044

InitialDial Rclg(in): 0.3222 Wt. of DrySoil (g.) 50.91

Dia.ofsample (in.) 1.935

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

i!_ (13) READING RATIO % OF SAMPLE COMPLIANCE STRAIN
(kSf) (in) (in) THICKNESS (%) (%)

0.25 0,3095 0.7873 1.013 1.587 0.07 1.52

H20 0.3095 0.7873 1.013 1.587 0.07 1,52

0.50 0,3093 0.7871 1.012 1.612 0.17 1.44

1,00 0,3037 0.7815 0.998 2.312 0.31 2.00

2.00 0.2813 0.7591 0.941 5.112 0.51 4.60

4.00 0.2561 0.7339 0.876 8,262 0.77 7.49

8.00 0.2300 0.7078 0.810 11.525 1.07 10.45

16.00 0.2010 0.6788 0.736 15.150 1.49 13.66

4.00 0.2051 0.6829 0,746 14.637 1.23 13.41

1.00 0.2113 0.6891 0.762 13.862 1.03 12.83



LTABLE ?/

SUMMARY

CONSOLIDATION TEST RESULTS

(ASTM 02435)

PROJECT NAME: NAS-Alameda TETC #: 91-220.-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-001E Depth(ft.) : 28.50

Dry Density(pcf): 69.70 SpecificGravity: 2.70 (Assumed)

InitialMoisture (%): 53.50 FinalMoisture(%) : 30.00

Initial Length (in.): 0.8000 InitialVoid Ratio: 1.418

Initial Dial Rag (in): 0.2803 Wt: of Dry Soil (g.) 43.04

Dia.ofsample(in.) 1.94

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(p) READING RATIO % OF SAMPLE COMPLIANCE STRAIN "_
(ksf) (in) (in) THICKNESS (%) (%)

0.10 0.2738 0.7935 1.400 0.812 0.00 0.81

0.25 0.2601 0.7798 1.358 2.525 0.02 2.50

0.50 0.2360 0.7557 1.285 5.538 0.06 5.48

H20 0.2350 0.7547 1.282 5.663 0.06 5.60

1.00 0.2134 0.7331 1.217 8.362 0.10 8.26

2.00 0.1717 0.6914 1.091 13.575 0.19 13.39

4.00 0.1280 0.6477 0.959 19.037 0.35 18.69

8.00 0.0879 0.6076 . 0.838 24.050 0.58 23.47

16.00 0.0460 0.5657 0.711 29.287 0.87 28.42

4.00 0.0488 0.5685 0.719 28.938 0.57 28.37

1.00 0.0584 0.5781 0.748 27.737 0.37 27.37



CONSOLIDATIONTEST RESULTS
(ASTM D2435)

PROJECT: NAS-Alameda SML / TETC NO. • 91-220-7003

CLIENTPROJECT NO.:2738.0215 CLIENT• JAMES M. MONTGOMERY

DATE: Sept.25, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLE NO. : M-024E DEPTH : 15.5-16 ft.

INITIAL DRY DENSITY : 48.42 pcf. INITIAL MOISTURE CONTENT : 98.6 pct.

INITIAL VOID RATIO : E.481

SPECIFIC GRAVITY : 2.70 (assumed)

Figure 50



CONSOLIDATIONTEST RESULTS
(ASTM D2435)

PROJECT: NAS-Alameda SML / TETC NO. • 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT • JAMES M. MONTGOMERY

DATE: Sept.. 25, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLENO. : M-002E DEPTH : 20.5-21 ft.

INITIALDRY DENSITY : 63.82 per. INITIALMOISTURE CONTENT: 63.0 pet.

INITIALVOIDRATIO : 1.642

SPECIFICGRAVITY: 2.70 (assumed)

i

i

I

40.00
10 "' 1 10 10 '

COMPRESSIVESTRESS(KSF)

Figure 51



CONSOLIDATIONTEST RESULTS
(ASTMD24Z5)

PROJECT: NAS-A!ameda SML / TETC NO. • 91-220-7003

CLIENTPROJECT NO" 2738.0215 CLIENT• JAMES M. MONTGOMERY

DATE: Sept.25, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLENO. : M-025E DEPTH : 28.5-29 ft.

INITIALDRY DENSITY: 82.45 pcf. INITIALMOISTURECONTENT: 39.58 pct.

INITIALVOIDRATIO : 1.044

SPECIFICGRAVITY : 2.70 (assumed)

0.00

15.00

20.00

10 "' 1 10 10 '
COMPRESSIVESTRESS(KSF)

Figure 52



CONSOLIDATION TIME CURVE

SAMPLE NUMBER: M- 022A DEPTH: 10. O- #O.5

COMPRESSIVE STRESS 1.0 KSF

0.3060

q..)0.3075 '"
(-
(J _.
(-

'_.."0.3070 -

Ikkc- \

_ ".,,,

_o. oooIII I-C?
a

0.,.3055
10 -I 1 10 102 iO 3

Time (rain,,{es)



CONSOLIBA TION TIME CURVE

SAMPLE NUMBER: M-O24E BEPTH: 15.5-f6.0

COMPRESSIVE STRESS f. 0 KSF



CONSOLIDATION TIME CURVE

SAMPLE NUMBER: M-OO2E DEPTH: 20.5-2 t.O

COMPRESSIVE STRESS f.O KSF



CONSOLIDATION TIME CURVE

SAMPLE NUMBER: M-O25E DEPTH: 28.5-29.0

COMPRESSIVE STRESS f. 0 KSF

o3oo ]]kiLl]]][]]]1]]]
0.3080 ".,

!11111]]Ik],L_-o.`3o6o

U 0.3040

III]kill]l]!lI1CFo..3o2o

Ilkl!]]]!!]!J]]]!1111I0..3000 .... '"I
10 -' 1 0 10 2 10 _

Time (minutes)
Figure 56



CONSOLIDATIONTESTRESULTS
(ASTMD2435)

PROJECT: NAS-Alameda SML / TETC NO. • 81-220-7003

CLIENTPROJECTNO.:2738.0215 CLIENT: JAMESM. MONTGOMERY

DATE: 0c%.I0,1881 SUMMARIZEDBY : S.Sayawatana

SAMPLENO. : M-001E DEPTH : 28.5 ft.

INITIALDRY DENSITY: 69.7 pcf. INITIALMOISTURECONTENT:53.5 pct.

INITIALVOIDRATIO: 1.418

SPECIFICGRAVITY : 2.70 (assumed)•

I
I

28- _
I

I l I • I 4 II II 4 II tl

10 "' 1 10 10 ' + _
COMPRESSIVESTRESS(KSF)

Figure 57



( (
CONSOLIDATION TIME CURVE

SAMPLE NUMBER: M-OO fE DEPTH: 28.5

COMPRESSIVE STRESS f.O KSF



CONSOLIDATION TEST RESULTS

0 (ASTM D2435)PROJECT: NAS-Alameda SML / TETC NO. • 91-220-7003 _'

CLIENT PROJECT NO.: 2738.0215 CLIENT • JAMES M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLENO.: M-021C DEPTH : 35.5-36 ft.

INITIALDRY DENSITY: 82.7 pcf. INITIALMOISTURECONTENT: 40.8 pct.

INITIALVOIDRATIO: 1.038

SPECIFICGRAVITY : 2.70 (assumed)



SITE 1 IN SITU PERMIABILITY (SLUG) TEST RESULTS



TABLE G_I

SUMMARY OF HYDRAULIC CONDUCTIVITIES FROM SLUG TESTS

(Sheet 1 of 2)

Well K T b Miscellaneous
ID (em/sec) (an:lsec) (an) Method Comments

M001A 2.2E-03 - -- B&R fast recovery
M002A 3. IE-03 - -- B&R fast recovery
M003A 2.9E-03 - -- B&R fast recovery
M004A 3.0E-04 - -- B&R

M005A 3.7E-03 - -- B&R fast recovery
M006A 1.7E-03 - -- B&R fast recovery
M007A 1.6E-02 - -- B&R fast recovery
M008A 1.3E-03 - -- B&R
M009A 5.0E-04 - -- B&R

M010A 3.5E-03 - -- B&R fast recovery
M011A 2.6E-03 - -- B&R fast recovery
M012A 4. IE-04 - -- B&R
M013A 1.0E-03 - -- B&.R
M014A 5.3E-03 - -- B&.R fast recovery
M015A 1.IE-02 - -- B&R fast recovery
M016A 2.0E-03 - -- B&R

M017A " 3.1E-03 - -- B&R fast recovery
M018A 1.2E-02 - -- B&R fast recovery
M019A 4.2E-03 - -- B&R fast recovery
M020A .1. IE-03 - -- B&R
M021A 9.3E-04 - -- B&R

M022A 2.2E-03 - -- B&R fast recovery
M023A 6.5E-04 - -- B&R
M024A 5.3E-04 - -- B&R
M025A 1.4E-03 - -- B&R
M026A 2. IE-03 - -- B&R
M027A 4.2E-03 - -- B&R fast recovery
M028A 1.5E-03 - -- B&.R

M029A 2.6E-03 - -- B&.R fast recovery
MI01A 6.7E-04 - -- B&R
M102A 1.1E-03 - -- B&R
M103A 3.9E-04 - -- B&R
MI04A 3.4E-03 - -- B&R fast recovery
M105A l.b'E-03 - -- B&,R

MI06A 1.1E-02 - -- B&R fast recovery
M107A 1.0E-03 - -- B&R
MI08A 1.9E-03 - -- B&R fast recovery
MI09A 5.5E-03 - -- B&R fast recovery
M110A 2.5E-03 - -- B&R fast recovery
M111A 1.9E-03 - -- B&R
M001E 4.0E-04 - -- B&R
M002E 2.3E-03 - -- BS_
M018E 8. IE-04 - -- B&R

_" M019E 3.9E-03 - -- B&R
M020E 1.2E-03 - -- B&R
M021E 5.2E-05 - -- B&R



TABLE G-1

_mf
SUMMARY OF HYDRAULIC CONDUCTIVITIES FROM SLUG TESTS

(Sheet 2 of 2)

Well K T b Miscellaneous
ID (crn/sec) (an2/sec) (on) Method Comments

M022E 5.5E-02 - - B&.R fast recovery
M023E 2.3E-03 - - B&R

M024E 4.6E-03 - - B&.R fast recovery
M025E 1.5E-03 - - B&R fast recovery
M026E 1.7E-03 - - B&R fast recovery
M027E 4.4E-04 - - B&R
M028E 2.7E-03 - - B&R
M029E 1.6E-03 - - B&R

M001B 2.7E-03 3.7 1,3'71.60 Cooper fast recovery
M010B - 5.2E-05 0.038 731.52 Cooper
M012B 2.3E-03 3.0 1,341.12 Cooper
]V/014B 7.6E-04 1.3 1,706.88 Cooper
MO20B 2.8E-04 0.39 1,371.60 Cooper
M023B 6.1E-04 0.76 1,249.68 Cooper
I_02TB 1.9E-03 2.72 1,463.04 Cooper
M103B 3.4E-05 0.029 84.7.34 Cooper
]VI105B 1.7E-04 0.24 1,447.80 Cooper
M 108B 1.7E-04 0.28 1,676.40 Cooper

M007C 2. IE-04 0.50 2,380.49 Cooper
6.2E-04 B&R

M013C 3.8E-04 0.85 2,2.33.57 Cooper
1.9E-03 B&R

M021C 3.9E-04 0.2.5 640.08 Cooper
M025C 7.9E-04 0.69 868.68 Cooper fast recovery
1V[027C 1.2E-03 1.81 1,463.04 Cooper f_t recovery
M104C 2.5E-05 0.014 563.88 Cooper

Note: K - Hydraulicconductivity.
T - Transmissivity.
b - Saturatedaquiferthickness.
B&R - Bouwer & Rice unconfined slug test methodusing AQTESOLV1.1.
Cooper - Cooper et al. confined slug test method using AQTESOLV1.1.
fast recovery - Well recovery may be too fast to obtain enough data to produce a good hydraulic
conductivity (K) estimate.



SLUG TFST DATA INFORMATION SUMMARY SHEET

This information page summarizesand clarifies information found in the following rising head field data,

result output,and graphs. The aquifer testing programdescriptionat the beginning of this appendixdiscusses the

following informationin greater detail.

Risin2 Head Field Data" Meas_ent Units/Commmts

Value (Head) feet (fl)
Elapsed time" minutes (rain)

• This data was convertedin the programto SI units of centimetersand seconds.
- Some values arenegative numbersas is a result of the dataloggerrecordingprocedures.

Based upon initialheadreadings, the appropriatechange in head values were calculated.

Result Outuut - Bggwcr gnd Rice Method Measurement Unit,/Comments

Knowns and Constants:

Radius of well casing centimeter (cm)
Radius of well (borehole)" cm
Aquifer saturatedthickness cm
Well screen length cm
Static height of water in well cm
Log('R./R_) Programprintout error, shouldbe ln(l_/l_)
A,B,C Dimensionless parameter as a function of L,/R,, for

the calculation of In(R./P_) (see Bouwer and Rice,
1989). These parameters are calculated by the
program.

p_ Equivalent radius over which head loss occursRadius of well (including gravel pack)

• This value may have an borehole radius adjustment(see Bouwer and Rice, 1989).

Results from Visual Curve Matching:
K (hydraulic conductivity) cm/sec
Yo cm; intersection of the slope on the y axis
Visual matchparameter estimates The program statistics provide an incorrect K

estimation.
Type Curve Data Correctestimated Kproducedby visusl/manualcurve

matching. The time and drawdown data following
the K and Yoresults are residual programstatistics
information. This information is not immediately
re]levantto the calculated K value.

Result Output Graph:
Figures G-I and G-2 discussedin the aquifer testing program descriptionillustrate the appropriate
slopes on a time versus drawdowngraph.

1



Result Outvut - Coo_.r et al Method M,_a._urementUnits/Comments

Knownsand Constants:

Pumping rate defaultedto 1
Radius (distance) to obs. well cm

Results from Curve Matching:
Transmissivity (T)" cm2/sec
Storativity (S) value meaningless for slug tests

* The hydraulicconductivity, K, was calculatedusing the following equation: K -- T/b
where b is the saturatedaquifer thickness.

Result OutputGraph:
Figure G-4 in the aquifertestingprogramdescriptionillustrates the curve-matchingmethod. The
program allowed for statisticaland manualbest-fit curve matching.

V
2
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DATA SET :

' mO_)e .wet

Iooo.'"'"'"1"'"'"'1'""""1'"'"'"1'"'""_ '"°""
AQUIFER TYPE:

Uf_€ottf ! r*ed

" SOLUTIOfl METHOD:

Bouwer°llf Ce

I TEST DATE:

100. _. s.pt._._ t.,. _a=l
-", ESTIMATED PAI3AMETERS :
E
L) K = 0.0t2347 cmlioc

yO m 03.2 cm
0
"r"
•_. lEST DATA:

r HO . tl$.l cm
rc _ Z.$4 till ,

10. "_. r.. 10•111 em

L = 304.1 Cm
O * Illt. E €111
H . 199.1 ¢m

0
0

- ,,,,_° ° °oo;.
1. IllltllltlllllltIllllllll ,,t,**i,l,, , =_

O, 20. 40. 60, 80, 100.

Time (see)

RISING HEADRESULT, M-O23-E
J.M.MONTGOMERY,CONSULTINGENG cl le,t: NAVY- WESTDIV

Project. No. : 2738.0262 Loc=t,O,: West Beach Landfill

Figure G-1
Example of a typical tlme versus drawdotcngraph for unconfined conditions.



DATA SET :
, MOOiIA.SET

loo._,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,. _ o.,o.,.
AQUIFER TYPE:

-- UnCOil I ned

SOLUTION METHOD:

Ilouwer* ° Ice

TEST DATE:

10. September t°. |01°1

E" i _STfMATEOf'AnAMSTE.S:
#_ K = 0.010941 ©mllme¢

yO _ 8.5°4 €_
o

.

1" HO . 43.50 €_

1. o o o o r, . s.?m e. "
t - 13S.| ©m
• _ ll°.] €:ll
H • °°S. | em

o.I ,,,,,,,,,I,,,,,,,,,I,,,,,,,_, ,,,,,,,,,I,,,,
O. 20. 40. 60. 80. 100.

Time (sec)

RISING HEAD RESULT, M-OO3-A
J.M.MONTGOMERY,CONSULTINGENG cmlent'. NAVY- WESTDIV

Project. No.: 2738.0262 Locntlon: 1943-1956 Disposal Area

Figure G-2

Example of a tlme versus drawdown graph illustrating a steep slope, A (early time) and a flat slope,
B (late time) for unconfined conditions In which the screen or open interval straddles the water r-'le.

( ( (



A g T E S O.L V R E S U L T S

Version 1.10

02/24192 15:30:30

TESTDESCRIPTION

e
Data set ........... mOOll.set _:

o
Data set title ..... RISING HEADRESULT,N-O01-A _:

4_
Comaany............ JAMESN. NONTGONERY

Project ............ 2738.0262 E

CLient ............. NAVY- MESTDIV €_

Location ........... 1943-1956 Disposal Area

Test date .......... JuLy 26, 1991
m

Kr_ and Constants:

No. of date points .................. 35 :_
Radius of _ett COLIN ............... 2.54 0

Radius of ueLL.................. .... S.79

Aquifer saturated thickness... ...... 27&.3
YeLL screen Length.................. 274.3

oO
Stmtic height of uster in ueLt ...... 274.3 =:

Log'CRe/Ru).......................... 2.951 €._ Co
I

A, B, C............................. O.OOO, 0.000, 2.549
qJ

ANALYTICALMETHOD r_
J_

o
Bou_er-Rice (Unconfined Aquifer SLug Test) &J

cO
€_

RESULTSFRCI4VISUAL CURVEMATCHING m

0

€_
VISUALNATCNPARANETERESTIMATES

E

Estimate :<

K : 1.8613E-003 (Incorrect hydraulicconductivity
yO = -1.3253E.100 estimation)

TYPE CURVE DATA

= Z.ZlZ8OE-O03cm/sec (Correctestimatedhydraulic
yO= 7.16778E+000 conductivity)

Ti me Ore_io_n Time Dreedovn Time Drauaoun

O.O00E+O00 7.168E+000 8.000E+001 4.361E-002



DATA SET:

• mOO?c_.set

1 = I I lllii I , lit ! , i 11,12 00103103
0._ AOUIPEfl TYPE:

Confined

0.8 SOLUTION METHOD:
Cooper et ol.

0.7 - TEST DATE:
Auguet 0, t001

0.6 - ESTIMATED PARAMETERS:

0 T - O.SD1] emgloe©

S . 40071E-OOO3 i

I TEST DATA:

0.4 - HO . tl0._ cm

rc- ,.s, c.
=.

0.3

0.2

0.! -

10. 100. 1000.
Time (see)

RISING HEAD RESULT, M-O07-C

J.M.MONTGOMERY,CONSULTINGENG J Cl lent : NAVY- .WESTDIV

Project No. : 2738.0262 / Locst =00:1943-1956 Disposal Area

Figure G-4

Example of a change in head versus time semi-log graph using the Cooper .et al. curve-matchin-
method.

( ( (



AQTESOLV RESULTS
Version 1.10

06104192

TEST DESCRIPTION
o
.=

Dataset..... m001b.set "_IJam..

Dataset title..... RISINGHEADRESULT, M-001-B E
Company............ J.M.MONTGOMERY, CONSULTING ENG _,_
Project............ 2738.0262
Client............. NAVY - WESTDIV =

ta

Location.. 1943-1956 Disposal Area =.co.=eli.

Test date. July 26, 1991 oooaoeoie. O
u

Knownsand Constants: -=4J

No.of datapoints .................. 24
.,.4

.Pumping rate........................ 1 _ =
Radius (distance) to obs. well ...... 2.54 _ =

ANALYTICALMETHOD "4 "
eh
4J

Cooperet al. (Conf'medAquiferSlugTest) o=
4.J
,-4

RESULTS FROM CURVE MATCHING '_
t4.4
o

,.=4

MATCH PARAMETER ESTIMATES _"
t_
N

Estimate _
T = 3.6670E+000 cm2/sec
S - 3.2728E-005



,, <<,<<€,,(_<,,_<,<,<€<,,<,€<,,,€<<<<<,<,,>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>_

AQTESOLV RESULTS

Ve_'sion 1.10

02124192 IS :30:30

TEST DESCRIPTION

Onto set ........... mOOla.set

Data set title ..... RISING HEADRESULT,M-OO1-A

Company............ JAMESM. NGNTC_MERY
Project ............ 2738.0262

CLient ............. NAVY - WESTDIV

Location ........... 1943-1956 Disposal Area

Test date .......... July 26, 1991

Knownsand Constants:

No. of data points .... , ............. 35
Radius of welt cas|ng ............... 2.54
Radius of well, ...................... 5.79

Aquifer saturated thickness ......... 274.3
k/eLLscreen Length.................. 274.3

Static height of water in weLL...... 274.3

Log(ae/Ru) .......................... 2.951

Ao Bo C............................. 0.000, 0.000, 2.5/,9

ANALYTICALMETHOD

Bou_er-Rice (Unconfined Aquifer SLug Teat)

|=_=|_lllll_lfl;Bfllfl_lifr, inl_flatUtl:lltltl|##llllmll|tttt Ilt##l--|l||||3ll===:

RESULTSFROMVISUAL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 1.8613E-003

yO = -1.3253E+I00

TYPECURVEDATA

K = 2.21280E-00_

1/0= 7.16778E.000

Time OraMcioMrs Time Ora_€10_n Time Dra_d0_n

o... .... .= .. ....... o ......o... ..-.----- .....................

O.0OOE+OOO7.168E.000 8.000E+001 _.361E-002



DATA SET:

mOO4o.oet

-- AQUIFER TYPE:

i _ Un¢onfln*d-- SOLUTION METHOD:

-- Iouwer-R;ee
O

o TEST DATE:

10. -° • _ """".'°"
ESTIMATED PARAMETEnS:

K - =.0|2213 cmlaee

yO _ ?,lV| cm

TEST DATA:
H0 e 3|,4 CR

"l- fC e I,S4 Cm •
/. _ r, - S.?l =m

L _ 2?4.| cm

• 0 0 : O - 874.] Cm
H - !74.$ cm

O_

,,,,,,,,I,,,,,,,,,I,,,,,,,,ll,,, ,,,,,,,,
0"10. 16. 32. 48. 64. 80.

Time (sec)

RISING HEAD RESULT, M-OO1-A

JAMES M. MONTGOMERY Cl lent: NAVY- WESTDIV

Project. No. : 2738.0262 Location: 194,3-1956 Disposal Area

( ( (



M-002-A Elapsed Time Value
RISING HEAD FIELD DATA 0.3166 0.08i

_, NAS ALAMEDA, CTO-107 0.3333 0.07
1991 0.4167 0.06

0.5000 0.04
SE1000B 0.5833 0.04

EnvironmentalLogger 0.6667 0.03
09/13 12:45 0.7500 0.02

0.8333 0.02
Unit//00515 TestX9 0.9167 0.02

1.0000 0.02
INPUT 1: Level (F) TOC 1.0833 0.02

1,1667 0.01
Reference 0.00 1.2500 0.01
Scale factor 10.09 1.3333 0.01
Offset 0.00 1.4166 0.01

1.5000 0.01

Step# 0 09/13 10:58 1.5833 0.01
1.6667 0.01

Elapsed Time Value 1.7500 0.01
(rain) (ft) 1.8333 0.01
...... 1.9167 0.01
0.0000 0.00 2.0000 0.01
0.0033 0.00

_, 0.0066 1.79
0.0099 1.24.
0.0133 0.97
0.0166 0.92
0.0200 0.90
0.0233 0.87
0.0266 0.86
0.0300 0.82
0.0333 0.80
0.0500 0.68
0.0666 0.58
0.0833 0.49
0.1000 0.41
0.1166 0.35
0.1333 0.29
0.1500 0.25
0.1666 0.22
0.1833 0.19
0.2000 0.17
0.2166 0.15
0.2333 0.14
0.2500 0.12
0.2666 0.10
0.2833 0.09
0.3000 0.09



=Z=_ZZ_S_ZIZXZZ_==_SZ_ZZ_ZSSSZZ_SZ_ZSZZ_IZS_SZZ_Z_ZZZ==_S=_==_==_

TEST DESCRIPTION

DatJ, set ........... MOOZA.SET

Data set title ..... RISING HEADRESULT,N-OO2-A

i:olq_ny.. .......... J.M.NONTGONERY,CONSULTINGENG

Project ............ 2738.0262
Client ............. NAVY - M[STDIV

Local|on ........... 1943-1956 Disposal Area

Test date .......... September 13, 1991

Kn0wns and Constants:

No. of data points .................. /,6

Radius of welt casing ............... 2.54
Radius of uelL ...................... 5.79

Aquifer asturated th|ckness ......... 73.15
Uett screen Length .................. 73.15
Static height of water in well ...... 73.15

L©g(Re/Rw).......................... 1.834

A, B, C............................. 0.000, 0.000, 1.408

ANALYTICALMETHOD

Bouwer-RJce (Unconfined Aquifer SLug Test)

RESULTSFROMVISUAL CURVEMATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 3.2909E-003 .

,/(3 = -1.3253E+100

TYPECURVEDATA

K = 3.11689E-003

yO = 4.50557E+000

V
lilme Orawdown Time _:a_wn TJ_ Drs_w_

..... .o.o° o.°°.°.°°o o.°..°°°.o o°° ...........................

O.O00E.O00 4.506E+000 1.200E*002 4.423E-002



( ( (

. DATA SET:

MOQ_A.SET

100. "'""'"1"'"'"' I"'"'"'1""""'1"'"'"_ "'"'"
-- AOUIP_R TTPe:

r t" _€onfl_ed
SOLUTION M_THOO:
BoMwer-Rfee

O
O • TEST DATE:

10. i_
.-- Septe_er t2, to01

E - _ - ESTIMATED PARAMETERS:

-
K . 0.00211? cmlaoa

_'J VO . 4.508 Cm

TEST DATA:
• HO . 28,21 cm

• _ 5.?|

L - 73,15 Cm

O _ 72LIS Cm
H I 13.t5 cm

0.1 ,,,,,,,I,l,,,,,,,, I, ll,,,,,,,I,,,,,,,,'N_,,,ll,,,
O. 24. 48. 72. 96. 120.

Time (sec)

RISING HEAD RESULT,M-OO2-A

J.M.MONTGOMERY,CONSULTINGENG cl rent : NAVY- WESTDIV

Project No, : 2738.0262 Location: 1943--1956 Disposal Area



M-003-A FAavsedTime Value
RISING HEAD FIELD DATA 0.3166 0.07
NAS ALAMEDA, CTO-107 0.3333 0.07

1991 0.4167 0.06
0.5000 0.05

SE1000B 0.5833 0.05
EnvironmentalLogger O.6667 0.04

09/16 13:26 0.7500 0.04
0.8333 0.05

Unit# 00515 Test# 1 0.9167 0.04
1.0000 0.03

INPUT I: Level (F) TOC 1.0833 0.03
1.1667 0.03

Reference 0.00 1.2500 0.03
Scalefactor I0.09 1.3333 0.03
Offset 0.00 1.4166 0.03

1.5000 0.03

Step_0 09/16 09:19 1.5833 0.03
1.6667 0.03

ElapsedTime Value 1.7500 0.03
(rain) (ft) 1.8333 0.03

1.9167 0.03
0.0000" 5.90 2.0000 0.03
0.0033 7.47
0.0066 0.98
0.0099 1.43
0.0133 1.24
0.0166 1.16
0.0200 1.09
0.0233 1.00
0.0266 0.95
0.0300 0.88
0.0333 0.83
0.0500 0.62
0.0666 0.46
0.0833 O.35
0.I000 0.28
O.1166 0.22
0.1333 0.19
O.1500 O.16
O.1666 O.14
0.1833 0.13
0.2000 0.12
0.2166 0.11
0.2333 0.10
0.2500 0.09
0.2666 0.08 _'
0.2833 0.08
0.3000 0.08



<<<<<<_<<<c_<_<_<_<_<<_<(<<c_<<>>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLy RESULTS
Version 1.10

06/08/92 06:18:01

TEST DESCRIPTION

Data set ........... HOO3A.SET

Data set title ..... RISING HEADRESULT.M-OO3-A

Campany............ 4.H.IIONTGOMERY+CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- UESTDIV

Location ........... 1943-1956 Disposal Area

Test date .......... September 16, 1991

Kno_s and Constants=

No. of da_a points .................. 65

Radius of kHett casing ............... 2.54
Radius'of wet| ..... _................ 5.79

Aquifer saturated thickness ......... 225.3
Wett screen Length.................. 225.3

Stat|€ height of _ater in Mett ...... 225.3

Log(Re/RM).......................... 2.789

A, g, C............................. 0.000, 0.000o 2.260

ANALYTICALMETHOD

Bouuer-Rice (Unconfined Aquifer SLug Test)

RESULTSFROMVISUALCURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Es:imaCe

= 2.9_09E-003

yO = &.2_66E-306

TYPECURVEDATA

K = 2.94090E-003

yO = 8.56363E.000

Ti me Dre,down TJme Dr at_own Ti me Draw,down
........... .°°...... °° ......................................

O.O00E+O00 8.564E+000 1.000E+002 5.432E-003



, DATA SET:
¥O0_A.SET

lOO._""'"'1'""'"'1'"'"'"1'"'""'1'"'""_ '"°""
AQUIFER TYPE:

i UncomflnedSQLUTION METHOD:

O BoMwer-Rlct

O TEST DATE:

10. .JD _ Septemr 48, t991

ESTIMATED PARAMETERS:
E

. K _ 0.D|_941 ©mlmec
V0 m e.S|4 =m

TEST DATA:
X "%,.0 e O H0 m 42.SQ €_

1. -- _ o o o o o o o o o-_j
re l,s4 Cm

L - =25.9 cm
b m I_S,i CN

H = IgS.| ©m

0.1 ,,,,,,,,,I,,,,,,,,,I,,,,,,,_,,,,,,,,, ,,,,,,,t
O. 20. 40. 60. 80. 100.

Time (see)

RISINGHEAD RESULT,M-OO3-A
J.M.UONTGOMERY,CONSULTINGENG colent: NAVY- WESTDIV

proJec_ No.' 2738.0262 Loestlorl,* 1943-1956 DieposalArea

( ( (



M-004-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 1.52

_, NAS ALAMEDA, CTO-107 0.3333 1.50
1991 0.4167 1.42

0.5000 1.34
SEI000B 0.5833 1.27

EnvironmentalLogger 0.6667 1.17
09/16 13:35 0.7500 1.15

0.8333 1.10
Unit# 00515 Test# 3 0.9167 1.05

1.0000 1.00
INPUT 1: Level (F) TOC 1.0833 0.96

1.1667 0.92
Reference 0.00 1.2500 0.88
Scale factor 10.09 1.3333 0.85
Offset 0.00 1.4166 0.81

1.5000 0.78
Step//0 09/16 09:44 1.5833 0.75

1.6667 0.72
ElapsedTime Value 1.7500 0.70

(min) (ft) 1.8333 0.67
1.9167 0.65

0.0000 0.00 2.0000 0.63
0.0033 0.02 2.5000 0.52
0.0066 6.00 3.0000 0.46
0.0099 8.69 - 3.5000 0.41
0.0133 -2.97 4.0000 0.38
0.0166 4.09 4.5000 0.35
0.0200 0.64 5.0000 0.34
0.0233 2.94 5.5000 0.32
0.0266 1.25 6.0000 0.31
0.0300 2.45 6.5000 0.30
0.0333 1.57 7.0000 0.29
0.0500 1.93 7.5000 0.28
0.0666 1.87 8.0000 0.28
0.0833 1.83 8.5000 0.27
0.1000 1.80
0.1166 1.78
0.1333 1.75
0.1500 1.73
0.1666 1.71
O.1833 1.68
0.2000 1.66
0.2166 1.64
0.2333 1.62
0.2500 1.60
0.2666 1.58
0.2833 1.56
0.3000 1.54



06/0_/92 03:38:44

TEST DESCRIPTION

Data set ........... mOO_e.set

Data set title ..... RISING HEADRESULT,N-OO/t-A

Company............ J.H.HONTGOI4ERY,CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- UESTDIV

Location ........... 1943-1956 Disposal Area

Test date .......... September 16, 1991

gnow_s and Constants:

No. of data points .................. 50

Radius of ueLL casing ............... 2.5_
Radius of weLL...................... 5.79

Aquifer setureted thickness ......... 228
_eLt screen Length.................. 228

Stati€ height of _eter in weLL...... 228

Log(Re/R_) .......................... 2.799

A, B, C............................. 0.000, O.OOO, 2.276

ANALYTICALNETHO0

Oout_er-Rice (Unconfined Aquifer SLug Test)

RESULTSFROMVISUAL CURVENATCHING

VISUAL HATCHPARN4ETERESTINATES

Estimate

K = 1.6723E-00_

,_) : _. 7269E-308

TYPECURVEDATA

= 3.00569E-00_

yO = _65933E.001

Time Drsw_o_ Time Drlwdo_ Time Dra_:lown
.......... .. ........ ...... .... ... .... . .... . ..................

D.OOOE.O00 _.659E+001 _.OOOE.O02 2.238E+000



M-024-A ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 -9.20

_, NAS ALAMEDA, CTO-107 0.3333 -9.21
1991 0.4167 -9.26

0.5000 • -9.29
SE1000B 0.5833 -9.31

Environmental Logger 0.6667 -9.32
07/30 22:09 0.7500 -9.33

0.8333 -9.34
Unit# 00515 Test# 5 0.9167 -9.35

1.0000 -9.35
INPUT 1: Level (F) TOC 1.0833 '9.36

1.1667 -9.36
Reference 0.00 1.2500 -9.37
Scale factor 10.09 1.3333 -9.37
Offset 0.00 1.4166 -9.37

1.5000 -9.38
Step# 0 07130 15:29 1.5833 -9.38

1.6667 -9.38
Elapsed Time Value 1.7500 -9.38

(rain) (ft) 1.8333 -9.38
1.9167 -9.39

0.0000 -8.88 2.0000 -9.39
0.0033 -9.57 2.5000 -9.40

_, 0.0066 -7.22 3.0000 -9.40
0.0099 -4.24 . 3.5000 -9.40
0.0133 -8.06 4.0000 -9.41
0.0166 -8.86 4.5000 -9.40
0.0200 -7.57 5.0000 -9.42
0.0233 -8.24 5.5000 -9.43
0.0266 -8.33 6.0000 -9.43
0.0300 -8.27 6.5000 -9.43
0.0333 -8.37 7.0000 -9.43
0.0500 -8.52 7.5000 -9.43
0.0666 -8.65 8.0000 -9.42
0.0833 -8.74 8.5000 -9.43
0.1000 -8.80 9.0000 -9.43
0.1166 -8.86 9.5000 -9.43
0.1333 -8.91 10.0000 -9.43
0.1500 -8.96 12.0000 -9.43
0.1666 -8.99
O.1833 -9.03
0.2O00 -9.06
0.2166 -9.08
0.2333 -9.11
0.2500 -9.14
0.2666 -9.15
0.2833 -9.17
0.3000 -9.19



<_<_<<_<_<_<_<<<_<_c_<<_>>>>>>>>>_>>>>>>>>>>>>>_>>>>>>>>>>>>>>>>

AQTESOLV. RESULTS

Version 1.10

02/25/9; ) 16:46:51

z_z_ _zIz_z88Bssz_zz zz_81_zsI_zIIs_sz_z_z_ssz_s_zzzzzz_zz_z_z_8_zz_

TEST DESCRIPTION

Data set ........... mO26a,let

Data se_ TitLe ..... RISING HEADRESULT,N-O26-A

Company............ J.H.MOHTGCI4ERY,CONSULTINGENG
Project ............ 2738.0262
CtJent ............. NAVY- t_STDIV

Location ........... Uest 6each LandfiLL

Test date .......... Jury 30, 1991

Knowersm-d Constants:

No. of data points .................. 66

Radius of weLL casing ............... 2.54
Radius of wetL...................... 5.79

Aquifer saturated thickness ......... 259.7
Ue[t scree_ Length .................. 259.7

S_atJc height of _,ater in _etl ...... 259.7

Log(Re/R-) .......................... 2.906

A, B, C............................. O.OOO, 0.000, 2.462

ANALYTICALMETHOD

Bou_er-Rice (Unconfined AcpJ|fer SLug Test)

RESULTSFROMVISUAL CURVEHATCHING

VISUALHATCHPARAMETERESTIMATES

Estimate

K = 5.2979E-00_

yO = 6.6365E+265

TYPECURVEDATA

K = 5.29787E-00_

yO = 5.768_3E+000

Time Dragon Time Drawdown Time Draado_,_
..°.. ........ .°..o.. o..o..._°. _ ...... . ..... ° ..... . ..........

O.OOOE+O00S.7_E.OOD 2.600E+002 1._3E-OD1



( ( (

' DATA SET :

m0241 .oet

100. +'""'"J"""'"l""""'l"""'"l""'"'_ "''"=
AQUIFER TYPE:

I [" Unconlr aned
SOLUTION METHOD:

Iouwtr-Rl_o

TEST DATE:

10. -_ Ju,v ,n. ,o=1

_, ESTIMATED PARAMETERS:K - =.QI1052111 Cn,/ib,b,l:

vO -- S, Till I;h

TEST DATA:
: HO - SI.II CS

r© m Z.$4 €11 *
"1- 4/, o re . S.Tt ca

-] L - ;ISII.7 cm

-' O - lSg. I €ll
' H a ISI1.1 em
i

-
i

0.1 It lilt I,llll till llllll Illl Ill Illllll Ill {ll IIlllll

O. 48. 96. 144. 192. 240.

Time (sec)

RISING HEAD RESULT, M-O24--A

J.M.MONTGOMERY,CONSULTINGENG Cl lent: NAVY- WESTDIV

project NO.: 2738.0262 Location: West Beach Landfill



M-025-A Elapsed Time Valu_
RISING HEAD FIELD DATA 0.3166 -9.21
NAS AIAMEDA, CTO-107 0.3333 -9.22

1991 0.4167 -9.30
0.5000 "-9.36

SE1000B 0.5833 -9.39
EnvironmentalLogger 0.6667 -9.42

07/30 22:02 0.7500 -9.44
0.8333 -9.46

•UnitX00515 Test# 3 0.9167 -9.47
1.0000 -9.49

INPUT 1: Level (F) TOC 1.0833 -9.50
1.1667 -9.51

Reference 0.00 1.2500 -9.52
Scale factor 10.09 1.3333 -9.53
Offset 0.00 1.4166 -9.53

1.5000 -9.54
StepY0 07/30 12:57 1.5833 -9.55

1.6667 -9.56

Elapsed Time Value 1.7500 -9.56
(min) (ft) 1.8333 -9.57

1.9167 -9.57
0.0000 -9.62 2.0000 -9.58
0.0033 -9.05 2.5000 -9.62
0.0066 -7.02 3.0000 -9.64
0.0099 -5.01 3.5000 -9.67
0.0133 -10.09 4.0000 -9.69
0.0166 -6.74 4.5000 -9.71
0.0200 -8.15 5.0000 -9.73
0.0233 -8.00 5.5000 -9.74
0.0266 -8.02 6.0000 -9.76
0.0300 -8.06 6.5000 -9.77
0.0333 -8.10 7.0000 -9.78
0.0500 -8.25 7.5000 -9.79
0.0666 -8.37 8.0000 -9.79
0.0833 -8.48 8.5000 -9.81
0. I000 -8.58 9.0000 -9.82
0.1166 -8.68 9.5000 -9.83
0.1333 -8.76 10.0000 -9.82
0.1500 -8.83 12.0000 -9.85
0.1666 -8.89 14.0000 -9.86
0.1833 -8.94
0.2000 -8.99
0.2166 -9.03
0.2333 -9.07
0.250o -9.1o
0.2666 -9.13
0.2833 -9.16
0.3000 -9.18



<_<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>_>>>>>)>)_>>>>>_>>),>>>)>>>>>>>>>>))>

AQTESOLy RESULTS

Version 1.10

06108192 06: 39: 23

TEST DESCRIPTION

Data set ........... NO25A.set

Data set title ..... RISING HEADRESULT,N-O25-A

Campany............ J.H.MONTGOMERY,CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- WESTDIV

Location ........... 1943-1956 Disposal Area
Test date .......... JuLy 30, 1991

Knownsand Constants:

No. of data points .................. 55
Radius of we_L casing ............... 2.5/,

Radius of weLL...................... 5.79

Aquifer saturated thickness .... . .... 264
uett screen Length.................. 264

Static height of water in weLL...... 264

Log(Re/Rw) .......................... 2.919

A, B, C............................. O.OOO, O.OOO, 2.687

ANALYTICALNETHO0

Sourer-Rice (Unconfined Aquifer SLug Test)

RESULTSFROMVISUAL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K = 9.2361E-004

yO = 4.2766E-306

TYPECURVEDATA

K = 1.41573E'003

yO = 3.87669E+001

Time Draucioun Time Draudou_ Time Draucioun
............ ........ .......... .......... .° ...................

O.O00E+O00 3.877E+001 2.500E.002 1.905E-003



, DATA SET :

MO2SA,oet

100. ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,L.0,0.,.
AOUII'eR TYPE:
Unconfined

:SOLUTION METHOD:

Iouwer- ° I eQ

TEST DATE:

July 30, 199t

_'_ ESTIMATED PARAMETERS:E

I 0. OOOODOOOOOODOOo KV0 mm38,0"111418t?cm €:ml nee:

HO n lOo|° Im
re m |.$4 Cm •
rg _ $.?11 em
L a ;104, co
• n 164. CII

' H m J14, el

1. IllllllllJlllilll'_llllllfllllJllllI IliOn Illtl Ii
O. 50. 100. 150. 200. 250.

Time (see)

RISING HEAD RESULT,M-O25-A

J.M.MONTGOMERY,CONSULTINGENG colent: NAVY- WESTDIV

Project NO.: 2738.0262 Locat fort: 1943-1956 Disposal Area

( ( (



M-026-A ElavsedTime Valet
RISINGHEADFIELDDATA . 0.3166 -9.47
NAS ALAMEDA,CT0_,107 0.3333 -9.48

1991 0.4167 -9.53
0.5000 "-9.56

SE1000B 0.5833 -9.57
EnvironmentalLogger 0.6667 -9.59

07/30 21:53 0.7500 -9.60
0.8333 -9.61

Unit#00515 Test# 1 0.9167 -9.62
1.0000 -9.62

INPUT1: Level (F) TOC 1.0833 -9.63
1.1667 -9.63

Reference 0.00 1.2500 -9.64
Scalefactor 10.09 1.3333 -9.64
Offset 0.00 1.4166 -9.64

1.5000 -9.64
Step# 0 07130 11:37 1.5833 -9.64

1.6667 -9.65
ElapsedTime Value 1.7500 -9.65

(min) (fl) 1.8333 -9.65
1.9167 -9.65

0.00(_0 -9.61 2.0000 -9.65
0.0033 -8.92 2.5000 -9.66
0.0066 -5.67 3.0000 -9.67
0.13099 -2.18 " 3.5000 -9.67
0.0133 -11.02 4.0000 -9.68
0.0166 -7.78 4.5000 -9.68
0.0200 -7.61 5.0000 -9.68
0.0233 -7.70 5.5000 -9.68
0.0266 -7.77 6.0000 -9.68
0.0300 -7.83 6.5000 -9.68
0.0333 -7.90 7.0000 -9.68
0.0500 -8.15 7.5000 -9.69
0.0666 -8.37 8.0000 -9.69
0.0833 -8.56 8.5000 -9.70
0.1000 -8.72 9.0000 -9.71
0.1166 -8.85 9.5000 -9.71
0.1333 -8.97 10.0000 -9.71
0.1500 -9.07 12.0000 -9.72
0.1666 -9.16 14.0000 -9.72
0.1833 -9.23
0.2000 -9.28
0.2166 -9.33
0.2333 -9.36
0.2500 -9.39
0.2666 -9.42
0.2833 -9.44
0.3000 -9.45



TEST DESCRIPTION

Data set ........... mOZba,set

Data set title ..... RISING HEADRESULT,M-O26-A

Company............ J.N.MONTGOl4ERY,CONSULTINGENG
Project ............ 2738.0262
CLient ............. NAVY- MESTDIV

Location ........... 1963-1956 Disposal Area
Test date .......... Ju|y 30, 1991

Knok,ns and Constants:

No. of data points .................. 58
Radius of ue|| casing ............... 2.54

Radius of uelL ...................... 5.79

Aquifer saturated thickness ......... 228.3
WeLLscreen Length.................. 228.3

StatiC height of Mater in ueLL ...... 228.3

Log(Re/Rw).......................... 2.8

A, 8, C............................. 0.000, 0.000, 2.277

==== =================================================================

ANALYTICALMETHO0

8ou_er-Rice (Unconfined Aquifer SLug Test)

RESULTSFROMVISUAL CURVEMATCHING

VISUAL MATCHPARAMETERESTIMATES

Estimate

K = 2:1028E-00_

yO = 6.2766E-306

TYPECURVEDATA

K = 2.10277E'003

yO = 2.00703E.001

Time Oriudoun Time Orat_k)kln Time " Oraudown
° ......... .......... ..°.... .................................

O.O00E+OOO2.007E+001 2.000E+002 6.857E-004



( ( (

DATA SET:

_O_6e,oet

loo, .,,,,,,,,,,i ,,,,,,,,,,,i,,,,,,,,, i,,,,,,,, _ .o,..,.
AQUIFER TYPE:

D Uncolflned

0 SOLUTION M[THDD:

0 eouwar-P|¢e

_0 " TEST DATE:

10. _: J.o_ )n, _°*I

ESTIMATED PARAMETERS:

E K .0.0.1..o.._
0000 _0 * _0.17 cm

l_ " 0o0000%00o0
o TEST DATA:

Z I • HO a 04,|t Cm
re " Z,°4 Cm *

1.
! "=, r_ . S.71 cm
I

! L - 130.1 cm
' D - ill. i CR

I "! H. ',0.' em

2
0._ IIIIIIIIIIII1.1 !!1111111111111111|

O. 50. lOG. 150. 200.
Time (sec)

RISING HEAD RESULT, M-O26-A

J.M.MONTGOMERY,CONSULTINGENG cl lent. : NAVY- WESTDIV

Project No. : 2738.0262 ILocat fen: 1943--1956 Disposal Area



M-027-A ElaosedTime Value
RISINGHEAD FIELD DATA 0.3166 -9.52

NAS ALAMEDA, CTO-107 0.3333 -9.53
1991 0.4167 -9.54

0.5O00 "-9.55
SEI000B 0.5833 -9.55

EnvironmentalLogger 0.6667 -9.55
07/29 15:19 0.7500 -9.56

0.8333 -9.56
Unit#00515 Test#3 0.9167 -9.56

1.0000 -9.56

INPUT 1: Level (F) TOC 1.0833 -9.56
1.1667 -9.56

Reference 0.00 1.2500 -9.56
Scale factor 10.09 1.3333 -9.57
Offset 0.00 i.4166 -9.57

1.5000 -9.57
Step# 0 07/26 12:07 1.5833 -9.57

1.6667 -9.57
Elapsed Time Value 1.7500 -9.57

(min) (ft) 1.8333 -9.57
1.9167 -9.57

0.0000" -3.01 2.0000 -9.57
0.0033 -8.41 2.5000 -9.57
0.0066 -8.04 3.0000 -9.57
0.0099 -8.17 - 3.5000 -9.58
0.0133 -8.28 4.0000 -9.58
0.0166 -8.35 4.5000 -9.58
0.0200 -8.42 5.0000 -9.57
0.0233 -8.49 5.5000 -9.58
0.0266 -8.56 6.0000 -9.58
0.0300 -8.62 6.5000 -9.57
0.0333 -8.67 7.0000 -9.57
0.0500 -8.90 7.5000 -9.57
0.0666 -9.06 8.0000 -9.57
0.0833 -9.18 8.5000 -9.57
O.1000 -9.26 9.0000 -9.58
O.1166 -9.33 9.5000 -9.58
O.1333 -9.37 10.0000 -9.58
0.1500 -9.41 12.0000 -9.58
O.1666 -9.43 14.0000 -9.58
0.1833 -9.46 16.0000 -9.59
0.2000 -9.47 18.0000 -9.59
0.2166 -9.49 20.0000 -9.60
0.2333 -9.50
0.2500 -9.50
0.2666 -9.51
0.2833 -9.52
0.3000 -9.52



<_<<<<<<<<_<c_<<<<<_<<<_<<<_<<<<<_<_<<<<>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Version 1.10

06108192 06:44:15

TESTDESCRIPTION

Data set ........... mO27a.set

Data set tit|e ..... RISING HEN) RESULT,N-OET-A

Company............ J.N.14ONTGOI4ERY,CONSULTINGENG

Project ............ 2738.0262
C|ient ............. NAVY- VESTDIV

Location ........... 1943-1956 Disposat Area

Test date .......... Ju|y 26, 1991

Knok_nsand Constants:

No. of data points .................. 51

Radius of wel[ casing ............... 2.54
Radius of weL[ ...................... 5.79

Aquifer saturated thickness ......... 252.6
Ue(t screen tength .................. 252.6
Static height of rater in _eL[ ...... 252.6

Log(Re/Rv) .......................... 2.883

A, B, C............................. 0.000, 0.000, 2.419

qw*

ANALYTICALMETHOD

Buer-Rice (Unconfined Aquifer Stu9 Test)

RESULTS FRON V/SUAL CURVE HATCHING

VISUAL HATCHPARAMETERESTINATES

Estimate

K : 4.498TE-003

yO : 4.2766E-306

TYPECURVEDATA

: 4.24143E-O03

yO : 1.65071E+001

Time Drmwdown Time Draw_own Time Orawdown
............ ....... .... ... ...... .o..°... .... ...... . .........

O.O00E+O00 1.A51E+O01 1.000E.002 1.453E-004



• DATA SET :

m0;_?o .eet

100. I I i , I i i I , I I I I I w I i I '3 .,.,*2

i AQUIFER TYPE:

-- Uncee € I ned
" SOLUTION METHOD:

_J_ . IlUWlr-R| _l

• TEST DATE:

a o i

July _111, 1||t
10.= =

J'_ EST I MATEO PARAMETERS;

yO - t4.51 CI

. TEST DATA:
"Jr" e No - 47,SS cm

• 0 0 0 0 0 0 r¢- _.$4 €11
1. o o o o--4 r, • s.71 ce

-_ L - |53,4 Cm
" O " 152.4 ©111
-_ H B IS_.4 €:m

2 i• j I*** J ,_ J,iI0.| : I ! ! I !
O. 50. 100.

Time (see)

RISING HEAD RESULT, M-O27-A

J.M.MONTGOUERY,CONSULTINGENG cl I,nt: NAVY- WESTDIV

ProJecf. No. : 2738.0262 Lecat lea: 1943--1956 Disposal Area

( ( (



M-028--A Elaosed Time Value
RISING HEAD FIELD DATA 0.3166 1.02
NAS ALAMEDA, CTO-107 0.3333 1.00

1991 0.4167 0.96
0.5000 0.93

SE1000B 0.5833 0.91
EnvironmentalLogger 0.6667 0.90

07/29 15:42 0.7500 0.89
0.8333 0.88

Unit# 00515 Test# 9 0.9167 0.88
1.0000 0.88

INPUT 1: Level (F) TOC 1.0833 0.87
1.1667 0.87

Reference 0.00 1.2500 0.87
Scale factor 10.09 1.3333 0.87
Offset 0.00 1.4166 • 0.86

1.5000 0.86
Step# 0 07/26 15:57 1.5833 0.86

1.6667 0.86
Elapsed Time Value 1.7500 0.86

(rnin) (fl) 1.8333 0.86
1.9167 0.86

0.0000 0.82 2.0000 0.86
0.0033 5.06 2.5000 0.84

_m¢ 0.0066 7.97 3.0000 0.85
0.0099 2.89 " 3.5000 0.85
0.0133 2.96 4.0000 0.85
0.0166 2.49 4.5000 0.84
0.0200 2.53 5.0000 0.84
0.0233 2.47 5.5000 0.84
0.0266 2.46 6.0000 0.84
0.0300 2.30 6.5000 0.85
0.0333 2.25 7.0000 0.85
0.0500 2.01 7.5000 0.85
0.0666 1.82 8.0000 0.84
0.0833 1.68 8.5000 0.84
0.1000 1.54 9.0000 0.84
0.1166 1.45 9.5000 0.84
0.1333 1.37 10.0000 0.84
0.1500 1.30 12.0000 0.84
0.1666 1.25 14.0000 0.86
0.1833 1.21 16.0000 0.86
0.2000 1.18 18.0000 0.84
0.2166 1.15 20.0000 0.84
0.2333 1.12 22.0000 0.85
0.2500 1.10 24.0000 0.85

_' 0,2666 1.08 26.0000 0.85
0.2833 1.06
0.3000 1.04



AQTESOLV. RESULTS
Version 1.10

06104/92 04: 03: O0

_z_-._zz_s11zzsz:_z_z_-*zg_z88_ts8s_8sszzzss8_ZZzm_s_zZzz11_zzz_zzzz_ZzzZ_=

TEST DESCRIPTION

Data set ........... mO28a.set

Data set tJtte ..... RISING HEADRESULT,14-028-A

COml_ny ............ J.14.NONTGOHERY,CONSULTINGENG
Projecl: ............ 2738.0262
Ct|ent ............. NAVY* i_STD1V

Locution ........... 1943-1956 Disposal Area

Test da_e.......... Jury 26, 1991

Knoiensend Constants:

Mo. of data points .................. 62

Radius of welt casing ............... 2.54
Radius of weLL...................... 5.79

AcFJJfer saturated thickness .... . .... 22/,.3
Iaet[ screen ter_th .................. 224.3
Stat|€ height of water |n mett ...... 224.3

Log(Re'/R_).......................... 2.786

A, B, C............................. 0.000, 0.000, 2.254

AMALYTICALMETHO0

Bou_er-Rice (Unconfined Aquifer SLug Test)

---- = = =--

RESULTS FROMVISUAL CURVEHATCHING

VISUAL MATCHPARAMETERESTIMATES

EstimRCe

K = 1.5183E-003

yO = 6.7289E-308

TYPECURVEDATA

K = 1.51830E-003

yO = 8.04973E+000

,qmv
T_me Dre_do_ Time Ori_clokm Time Drewdown

O.O00E+O00 8.050E+000 1.000E.002 1.818E-001



( ( (

DATA SET:

mO2Ot,|e|

too. _,,,_,,,,i,,,,,,,,,i,,_,,,,,,i,,,,,,,,,i,,,,,,,,_ o,,o.,.
A(_JIFER TYPE:

Unconfined
0

SOLUTION METHOD:
o

-_ eouwor-Rf¢e
o TEST DATE:

10. _ J,I, _s. lss_
_'- ESTIMATED PARAMETERS:
E

K • 000tStO cmllec
yO • 8OS ¢m

i TEST DATA:
= I H0 - 5t.St Cm

I

;:., 54 cm1. i - 579 ¢m
I L - 2_4,3 ¢m

O 0 4 b • 224.2 cm
H • 224.3 Cm

-.,.<
0.1 ,i,,i,,,,I,,,,,,,,,It,,,l,,,,I,,l,,,,,,l,,,,,,ll,

O. 20. 40. 60. 80. 100.
Time (sec)

RISINGHEAD RESULT,M-O28-A

J.M.MONTGOMERY. CONSULTING ENG CI lent: NAVY - WESTDIV

Prolect No, : 2738.0262 Location: 1943-1956 Disposal Area



M-029-A ElaosedTime Value
RISINGHEADFIELDDATA • 0.3166 0.20
NASALAMEDA,CTO-107 0.3333 0.19

1991 0.4167 0.14
0.5000 " 0.12

SE1000B 0.5833 O.10
EnvironmentalLogger 0.6667 0.09

07/29 15:35 0.7500 0.08
0.8333 0.07

Unit# 00515 Test# 7 0.9167 0.07
1.0000 0.06

INPUT1: Level(F) TOC 1.0833 0.06
1.1667 0.06

Reference 0.00 1.2500 0.06
Scalefactor 10.09 1.3333 0.06
Offset 0.00 1.4166 0.05

1.5000 0.05
Step#0 07/26 14:41 1.5833 0.04

1.6667 0.04
ElapsedTime Value 1.7500 0.02

(min) (ft) 1.8333 0.03
1.9167 0.04

0.0000 4.91 2.0000 0.04
0.0033 3.86 2.5000 0.02
0.0066 0.38 3.00(30 0.00
0.0099 1.73 " 3.5000 4).00
0.0133 1.44 4.0000 -0.00
0.0166 1.36 4.5000 0.00
0.0200 1.31 5.0000 -43.00
0.0233 1.24
0.0266 1.19
0.0300 1.15
0.0333 1.11
0.0500 0.92
0.0666 0.78
0.0833 0.68
0.1000 0.59
o.1166 0.52
0.1333 0.47
o.1500 0.42
0.1666 0.37
0.1833 0.34
0.2000 0.31
0.2166 0.28
0.2333 0.27
0.2500 0.25
0.2666 0.23
0.2833 0.22
0.3000 0.21



<_<<_<<<_<<_<_<_<cc<<<<<_<<<_<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>_>>>>

AQT E SO L.V R E S U L T S

V Version 1.10

06/08192 06: 46:14

TESTDESCRIPTION

Data set ........... mOZ9a,set

Data set title ..... RISING HEADRESULT,H-O29-A

Company............ J.M.PiONTGOMERY,CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- VESTDIV

Location ........... 1943-1956 Disposal Area

Test date .......... JuLy 26, 1991

Kno_nsand Constants:

No. of data points .................. 4;)

Radius of weLLcasing ............... 2.54
Radius of weLL...................... 5.79

Aquifer saturated thickness ......... 262.1
WeLLscreen Length.................. 262.1

Static height of rater in ueLL...... 262.1

Log(Re/R_) .......................... 2.914

A, B, C............................. 0.000, 0.000, 2.477

ANALYTICALMETHOD

Bou_er-Rice (Unconfined Aquifer SLugTest)

RESULTSFROMVISUAL CURVEHATCHING

VISUAL)lATCHPARN4ETERESTIMATES

Estimate

g = 2.5805E-003

yO = _.2766E-306

TYPECURVEDATA

K = 2.58050E-003

yO = 2.15670E.001

Time Ora_do_n Time Drev_lown Time Dra_lo_n
. ....... .. ... ......... .°...... .._......° .......... .. ..... _...

O.GOOE+O002.157E.001 8.000E+001 6.81_E-002



, OATA SET :
mO2Oo.oet

100. j,,,,,,,,l,,,,,,,,,l,,,,,,,_,l,,,,,,_,_. ,,,o,,,,
A0uIrEn TYPE:
Un4=onf I fled

SOLUTION METHOD:

i mouwer- II ! ce

"o TEST DATE:

a Julv _|, lg010 ESTIMATED PARAMETERS:

E _- o o

, K • O.OII:ISll emlaee

10. _'- m TO - "1.|? =l
- TEST DATA:

I" , HO . 52.1_1 q;_

_- re - !.$4 ©m 're m 5,?11 ©m
-- -- L _ |02.1 cm

_ D - 111131.1 ©ll
" • H m I1:1.t =m

0
0 Q

0 0 0 0 {

X1

1. :I,i,,Ji,,l,,,,,,,,flaJ,,IlJllJlmlm,
O. 20. 40. 60, 80.

Time (see)

i

RISING HEAD RESULT, M-O29-A

J.M.UONTGOUERY,CONSULTINGENG c=lent: NAVY- WESTDIV

Project. No. : 2738.0262 Location: 1943-1956 Disposal Area

( ( (



M-001-B ElapsedTime Value _lapsedTime Value
RISINGHEADFIELDDATA 0.3166 -44.605 32.0000 -44.668
NASALAMEDA,CTO-107 0.3333 -44.621

1991 0.4166 -44.684
0.5000 -44.731

SE2000 0.5833 ..44.763
EnvironmentalLogger 0.6666 -44.779

07/2914:09 0.7500 -44.779
0.8333 -44.794

Unit# Test 7 0.9166 -44.794
1.000(3 --44.810

INPUT 1: Level(F) TOC 1.0833 -44.810
1.1666 -44.810

Reference 0.000 1.2500 -44.810
SG 1.000 1.3333 -44.810
Linearity 0.000 1.4166 -44.810
Scalefactor 49.900 1.5000 -44.810
Offset 0.010 1.5833 -44.810
DelaymSEC 50.000 1.6666 -44.810

1.7500 -44.810
Step 0 07/26 16:11:57 1.8333 -44.810

1.9166 -44.826
ElapsedTime IN'PUT 1 2.0000 -44.810

(min) (ft) 2.5000 -44.810
_, 3.0000 -44.810

0.0000 -41.942. 3.5000 -44.810
0.0083 -41.533 4.0000 -44.810
0.0166 .41.990 4.5000 -44.810
0.0250 .42.541 5.0000 -44.794
0.0333 -42.935 5.5000 -44.794
0.0416 .43.045 6.0000 -44.794
0.0500 -43.045 6.5000 -44.794
0.0583 .43.077 7.0000 -44.794
0.0666 -43.171 7.5000 -44.794
0.0750 -43.313 8.0000 -44.779
0.0833 -43.486 8.5000 -44.779
0.1000 -43.770 9.0000 -44.779
0.1166 -43.928 9.5000 -44.779
0.1333 -44.038 10.0000 -44.763
0.1500 -44.132 12.0000 -44.763
0.1666 -44.227 14.0000 -44.763
0.1833 -44.306 16.0000 -44.747
0.2000 -44.369 18.0000 -44.731
0.2166 -44.416 20.0000 -44.731
0.2333 -44.463 22.0000 -44.700
0.2500 -44.511 24.0000 -44.684
0.2666 -44.542 26.0000 -44.684
0.2833 -44.558 28.0000 -44.668
0.3000 -44.589 30.0000 -44.668



AQTESOLV RESULTS
Version 1.10

06104192

TEST DESCRIPTION

Data set........... m001b.set
Data set title..... RISING HEAD RESULT, M-001-B
Company............ J.M.MONTGOMERY, CONSULT[NG ENG
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location........... 1943-1956 Disposal Area
Test date.......... July 26, 1991

Knowns and Constants:
No. of data points .................. 24

.Pumping rate........................ 1
Radius (distance)to obs. well ...... 2.54

ANALYTICAL METHOD

Cooperet al. (Confined Aquifer Slug Test)

RE.SULTS FROM CURVEMATCHING

MATCH P_ ESTIMATES

Estimate
T ffi 3.6670E+000
S ffi 3.2728E-005



( < <

, DATA SET :

DOO4b,stt

I. : I I l lllIll I I I llllll I I I IIII_ 11104/13
: | I

°+ii i '+'+*+';
Conf ! nQd

O,R 50LUT IOH METItOO :
Cooper ok ILl.

0.7 test OATE:
July 91, 1991

0.6 ESTIMATED PARAMETERS:

T . I+III17 €_I/,eC

0,_ I . 3.37311-15

•.r- TEST DATA:
0,4 XO . IS.SS cm

rc - |.S4 1:19 •

0.3

0.2

0.1

0.1 1. 10. 100.
Time (sec)

RISING HEAD RESULT,M-OO1-B
J.M.MONTGOMERY,CONSULTINGENG c, lent: NAVY-- WESTDIV

Project No. : 2738,0262 Location: 1943--1956 Disposal Area



M-010-B ElapsedTime Value Elapsed Time Val_¢
RISING HEAD FIELD DATA 0.3166 -8.34 32.0000 -11.59
NAS ALAMEDA, CTO-107 0.3333 -8.36 34.0000 -11.60

1991 0.4167 -8.44 36.0000 -11.61
0.5000 -8.51 38.0000 -11.62

SE1000B 0.5833 "-8.57 40.0000 -11.62
EnvironmentalLogger 0.6667 -8.64 42.0000 -11.63

08/12 09:35 0.7500 -8.70
0.8333 -8.75

Unit//00515 Test# 3 0.9167 -8.80
1.0000 -8.86

INPUT 1: Level (F)TOC 1.0833 -8.91
1.1667 -8.96

Reference 0.00 1.2500 -9.01
Scale factor 10.09 1.3333 -9.05
Offset 0.00 1.4166 -9.10

1.5000 -9.14
Step#0 08/09 13:39 1.5833 -9.19

1.6667 -9.23
Elapsed Time Value 1.7500 -9.29

(min) (ft) 1.8333 -9.31
1.9167 -9.35

0.0000. -11.91 2.0000 -9.39
0.0033 -11.54 2.5000 -9.60
0.0066 -9.26 3.0000 -9.78
0.0099 -7.64 3.5000 -9.92
0.0133 -7.05 4.0000 -10.06
0.0166 -7.18 4.5000 -10.18
0.0200 -7.63 5.0000 -10.29
0.0233 -8.60 5.5000 -10.40
0.0266 -8.55 6.0000 -10.50
0.0300 -8.13 6.5000 -10.58
0.0333 -7.55 7.0000 -10.65
0.0500 -8.14 7.5000 -10.72
0.0666 -7.90 8.0000 -10.80
0.0833 -7.92 8.5000 -10.85
0.1000 -8.06 9.0000 -10.90
0.1166 -8.08 9.5000 -10.95
0.1333 -8.11 10.0000 -10.99
0.1500 -8.16 12.0000 -11.13
0.1666 -8.13 14.0000 -11.26
0.1833 -8.19 16.0000 -11.34
0.2000 -8.21 18.0000 -11.41
0.2166 -8.23 20.0000 -11.45
0.2333 -8.25 22.0000 -11.49
0.2500 -8.27 24.0000 -11.52
0.2666 -8.29 26.0000 -11.55
0.2833 -8.31 28.0000 -11.57
0.3000 -8.32 30.0000 -11.59



M-027-B ElapsedTime Value
RISINGHEADFIELDDATA 0.3166 -33.277

_, NAS ALAMEDA, CTO-107 0.3333 -33.292
1991 0.4166 -33.340

0.5000 -.33.371
SE2000 0.5833 -33.387

Environmental Logger 0.6666 -33.403
07/29 14:02 0.7500 -33.403

0.8333 -33.418
Unit// Test 3 0.9166 -33.418

1.0000 -33.434
INPUT 1: Level (F) TOC 1.0833 -33.434

1.1666 -33.434
Reference 0.000 1.2500 -33.434
SG 1.000 1.3333 -33.434
Linearity 0.000 1.4166 -33.434
Scale factor 49.900 1.5000 -33.434
Offset 0.010 1.5833 -33.450
Delay mSEC 50.000 1.6666 -33.450

1.7500 -33.450
Step 0 07/26 11:52:03 1.8333 -33.450

1.9166 -33.450
Elapsed-Time INPUT 1 2.0000 -33.450

(rain) (ft) 2.5000 -33.450
3.0000 -33.466

0.0000 -32.914. 3.5000 -33.466
0.0083 -31.575 4.0000 -33.466
0.0166 -30.692 4.5000 -33.466
0.0250 -30.283 5.0000 -33.466
0.0333 -30.299 5.5000 -33.481
0.0416 -30.645 6.0000 -33.481
0.0500 -31.086 6.5000 -33.481
0.0583 -31.512 7.0000 -33.481
0.0666 -31.843 7.5000 -33.481
0.0750 -32.079 8.0000 -33.497
0.0833 -32.237 8.5000 -33.497
0.1000 -32.441 9.0000 -33.497
0.1166 -32.599 9.5000 -33.497
0.1333 -32.757 10.0000 -33.497
0.1500 -32.867 12.0000 -33.497
0.1666 -32.946 14.0000 -33.513
0.1833 -33.024 16.0000 -33.513
0.2000 -33.072 18.0000 -33.529
0.2166 -33.119 20.0000 -33.529
0.2333 -33.150 22.0000 -33.529
0.2500 -33.182
0.2666 -33.213
0.2833 -33.229
0.3000 -33.261



AQTE.S OLV RESULTS
Version 1.10 _'

06/04192

TEST DESCRIPTION

Data set ........... m02To.set
Data set title..... RISING HEAD RESULT, M-027-B
Company............ LM.MONTGOMERY, CONSULTINGENG
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location........... 1943-1956 Disposal Area
Test date.......... July 26, 1991

Knowns and Constants:
No. of data points.................. 60
Pumping rate...... ............ 1
.Radius(distance) to obs. well ...... 2.54

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 2.7162E+000
S = 3.8981E-004



( ( (

, DATA SET :

1..-- ' ''"'"1 , ,ll.. I i II_,,,, I , 11_1_ ,,,04,.=AQUIFER TYPE:

0.9 !

Conf ! nod

0.8 50LUTION METHO0:
cooper et • I.

TEST DATE :

0.7 Jury :m, t|11

0.6 i ESTIMATED PARAMETERS:
T _ _1.7111emll/oea

0,5 S - o.oso3eell

3:' TEST DATA :

0.4 HO = O0.4S om

i r© - I.S4 ©n

0.3 r, . e.st em

0,2

O.1

0.1 1. 10. 100. 1000.
Time (see)

RISING HEAD RESULT,M-O27-B
J.M.MONTGOMERY.CONSULTING£NG Cl fen:: NAVY- WESTDIV

Project No. : 2738.0262 LoCation: 1943--1956 Disposal Area



M-103-B ElapsedTime Value
RISING HEAD FIELD DATA 0.3166 3.21
NAS ALAMEDA, CTO-107 0.3333 3.20

1991 0.4167 3.11
0.5000 3.04

SE1000B 0.5833 2.97
EnvironmentalLogger 0.6667 2.88

09/16 13:37 0.7500 2.85
0.8333 2.79

Unit//00515 Test# 5 0.9167 2.74
1.0000 2.68

INPUT 1: Level (F) TOC 1.0833 2.63
1.1667 2.59

Reference 0.00 1.2500 2.54
Scale factor 10.09 1.3333 2.49
Offset 0.00 1.4166 2.44

1.5000 2.39
Step# 0 09/16 11:19 1.5833 2.35

1.6667 2.30
Elapsed Time Value 1.7500 2.26

(min) (ft) 1.8333 2.22
1.9167 2.18

0.0000. 0.00 2.0000 2.14
0.0033 1.37 2.5000 1.96
0.0066 6.74 3.0000 1.78
0.0099 9.80 3.5000 1.63
0.0133 8.20 4.0000 1.49
0.0166 4.72 4.5000 1.36
0.0200 2.96 5.0000 1.24
0.0233 2.42 5.5000 1.15
0.0266 3.60 6.0000 1.09
0.0300 4.24 6.5000 1.01
0.0333 4.35 7.0000 0.95
0.0500 3.74 7.5000 0.88
0.0666 3.63 8.0000 0.82
0.0833 3.58 8.5000 0.77
0.1000 3.53 9.0000 0.73
0.1166 3.49 9.5000 0.70
0.1333 3.46 10.0000 0.66
0.1500 3.43 12.0000 0.53
0.1666 3.40 14.0000 0.46
0.1833 3.38 16.0000 0.40
0.2000 3.35 18.0000 0.36
0.2166 3.33 20.0000 0.32
0.2333 3.31 22.0000 0.29
0.2500 3.29

0.2666 3.27 ,_f
0.2833 3.25
0.3000 3.23



M-025-C ElapsedTime Value_
RISING HEAD FIELD DATA 0.3166 1.11
NAS ALAMEDA, CTO-107 0.3333 1.06

1991 0.4167 0.83
0.5000 0.67

SEI000B 0.5833 0.56
EnvironmentalLogger 0.6667 0.48

08/12 09:47 0.7500 0.42
0.8333 0.38

UnitU00515 Tes_ 7 0.9167 0.34
1.00(30 0.32

INPUT 1: Level (F) TOC 1.0833 0.29
1.1667 0.28

Reference 0.00 1.2500 0.26
Scale factor 10.09 1.3333 0.25
Offset 0.00 1.4166 0.24

1.5000 0.23
Step//0 08/09 16:11 1.5833 0.22

1.6667 0.21
Elapsed Time Value 1.7500 0.21

(rain) (ft) 1.8333 0.21
1.9167 0.20

0.000(3 0.20 2.0000 0.19
0.0033 0.99 2.5000 0.18

0.0066 1.84 3.0000 0.17
0.0099 1.82 . 3.5000 0.16
0.0133 5.61 4.0000 0.14
0.0166 3.00 4.5000 0.16
0.0200 2.82 5.0000 0.17
0.0233 3.70 5.5000 0.16
0.0266 3.20 6.0000 0.17
0.0300 4.04 6.5000 0.16
0.0333 3.87 7.0000 0.17
0.0500 3.41
0.0666 3.14
0.0833 2.79
0. I000 2.59

0.1166 2.39
0.1333 2.21
0.1500 2.06
0.1666 1.92
0.1833 1.79
0.2000 1.68
0.2166 1.58
0.2333 1.48
0.2500 1.39
0.2666 1.31
0.2833 1.24
0.3000 1.17



AQTESOLV RESULTS

• Version 1.10

03/03/92

TEST DESCRIPTION

Data set...........m025c.set
Data set title.....RISING HEAD RESULT, M-025-C
Company............J.M.MONTGOMERY,CONSULTING ENGINEERS
Project............2738.0262
Client NAVY - WESTDIVoeooeooooeooo

Location...........1943-1956Disposal Area
Test date..........August 9, 1991

Knowns and Constants:
No. of data points..................42
•Pumping rate........................1
Radius to obs. well.................2.54

ANALYTICAL METHOD

Cooper et al. (ConfinedAquifer Slug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 6.85626E-001
S = 8.93127E-004



( ( (

• DATA SET:
m02$c.eet

I.-_ l i ,lilt, I , l , llll, I , , , lll,, _-" 13lOll,=

0.9 _ _ ,ou.,_.,TpE:

ConffnQdJ0.B SOLUTION METHOO:
Cooper ok el.

0.7 _ TESTOATS:

i A_umt B, IBgl

0.6 L ESTIMATED PARAMETERS:

_ T -O..,...=,..€0.5 " " °'°'"'"

TEST DATA:0.4 .o. ,,.. ,,

f_ • I,J4 CJ *0.3 r* . I... el

0.2

0.1 o --_
0 _,,,,I , ,,,',,_,,,,,_

"1. 10. 100. 1000.
Time (sec)

RISING HEAD RESULT,M-025-C
J.M.MONTGOMERY,CONSULTINGENG cll,nt: NAVY- WESTDIV

Project No. : 2738.0262 Location: 1943--1956 Disposal Area



M-027-C Elaused Time Value
RISING HEAD FIELD DATA . 0.3166 -34.821
NAS ALAMEDA, CTO-107 0.3333 -34.852

1991 0.4166 -34.978
0.5000 -35.073

SE2000 0.5833 -35.136

EnvironmentalLogger 0.6666 -35.167
07/29 13:56 0.7500 -35.199

0.8333 -35.215
Unit# Test 1 0.9166 -35.230

1.0000 -35.246

INPUT 1: Level (F) TOC 1.0833 -35.246
1.1666 -35.246

Reference 0.000 1.2500 -35.262
SG 1.000 1.3333 -35.262
Linearity 0.000 1.4166 -35.262
Scale factor 49.900 1.5000 -35.278
Offset 0.010 1.5833 -35.278
Delay mSEC 50.000 1.6666 -35.278

1.7500 -35.278
Step 0 07/26 10:27:34 1.8333 -35.278

1.9166 -35.278
Elapsed Time INPUT 1 2.0000 -35.278

(min) fit) 2.5000 -35.293
3.0000 -35.293

0.000(3 -31.370 3.5000 -35.309
0.0083 -32.300 4.0000 -35.309
0.0166 -31.937 4.5000 -35.309
0.0250 -31.874 5.0000 -35.309
0.0333 -31.953 5.5000 -35.309
0.0416 -32.237 6.0000 -35.325
0.0500 -32.504 6.5000 -35.325
0_0583 -32.772 7.0000 -35.325
0.0666 -32.883 7.5000 -35.341
0.0750 -33.072 8.0000 -35.341
0.0833 -33.213 8.5000 -35.341
0.1000 -33.466 9.0000 -35.341
0.1166 -33.670 9.5000 -35.341
0.1333 -33.859 10.0000 -35.356
0.1500 -34.017 12.0000 -35.356
0.1666 -34.143 14.0000 -35.372
0.1833 -34.269 16.0000 -35.372
0.2000 -34.364 18.0000 -35.388
0.2166 -34.458 20.0000 -35.388
0.2333 -34.537 22.0000 -35.404
0.2500 -34.600
0.2666 -34.663
0.2833 -34.726
O.3000 -34.773



AQ T E S 0 LV RESULTS

Version 1.i0

06/03/92

TEST DESCRIPTION

Data set...........m027c.set
Data set title.....RISING HEAD RESULT, M-027-C
Company............J.M.MONTGOMERY,CONSULTINGENGINEERS
Project............2738.0262
Client NAVY - WESTDIVooooooeoooooo

Location...........1943-1956Disposal Area
Test date..........July 26, 1991

Knowns and Constants:
No. of data points..................63
•Pumping rate........................1
Radius (distance)to obs. well...... 2.54

ANALYTICALMETHOD

Cooper et al. (ConfinedAquifer Slug Test)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 1.81411E+000
S = 3.50000E-005



• DATA SET:
_|?e.oet

1. __ lOlOIlel£

¢onflnQd

0,8 SOLUTION METHOD:
Cooper et ml.

TEST DATE:

0,7 July Jl, 1991

0.8 ESTIMATED PARAMETERS:
• _ q,l_4 emJltte

_ 0,5 s . s.ss*os '
TEST DATA:

0.4 H0 - _0_,| ¢m
f© m |.$4 CN *

0._ re - I.|| ¢m

0.2

0.1

O.
0.1 1. 10. 100. 1000. 10000.

Time (sec)

RISING HEADRESULT, M-027-C

J.M.MONTGOMERY.CONSULTINGENG Client : NAVY- WESTDIV

project No.: 2738.0262 Locatfo.: 1943--1956 DisposolArea

( ( (



M-104-C ElapseglTime Value ElapsedTime Value
RISINGHEADFIELDDATA 0.3166 3.15 32.0000 0.25
NASALAMEDA,CTO-107 0.3333 3.14 34.0000 0.23

1991 0.4167 3.07 36.0000 0.21
0.5000 3.00 38.0000 0.19

SE1000B 0.5833 2.94 40.0000 0.19
EnvironmentalLogger 0.6667 2.91 42.0000 0.18

08/07 17:20 0.7500 2.89
0.8333 2.87

Unit# 00515 Test# 1 0.9167 2.85
1.0000 2.82

IN'PUT1: Level (F) TOC 1.0833 2.79
1.1667 2.74

Reference 0.00 1.2500 2.71
Scale factor 10.09 1.3333 2.67
Offset 0.00 1.4166 2.64

1.5000 2.60
Step# 0 08/07 11:44 1.5833 2.57

1.6667 2.53
Elapsed Time Value 1.7500 2.50

(rain) (ft) 1.8333 2.47
1.9167 2.44

0.0000 -0.05 2.0000 2.41
0.0033 3.00 2.5000 2.24

_, 0.0066 4.23 3.0000 2.09
0.0099 1.17 . 3.5000 1.96
0.0133 2.33 4.0000 1.84
0.0166 3.69 4.5000 1.73
0.0200 3.33 5.0000 1.63
0.0233 3.78 5.5000 1.53
0.0266 4.11 6.0000 1.45
0.0300 3.88 6.5000 1.37
0.0333 3.69 7.0000 1.30
0.0500 3.40 7.5000 1.24
0.0666 3.93 8.0000 1.18
0.0833 3.44 8.5000 1.12
0.1000 3.38 9.0000 1.07
0.1166 3.45 9.5000 1.02
0.1333 3.35 10.0000 0.97
0.1500 3.32 12.0000 0.81
0.1666 3.33 14.0000 0.69
0.1833 3.28 16.0000 0.59
0.2000 3.28 18.0000 0.52
0.2166 3.24 20.0000 0.46
0.2333 3.23 22.0000 0.40
0.2500 3.22 24.0000 0.35
0.2666 3.21 26.0000 0.33
0.2833 3.18 28.0000 0.30
0.3000 3.17 30.0000 0.27



AQTESOLV RESULTS

Version 1.I0

06/03/92

TEST DESCRIPTION

Data set...........ml04c.set
Data set title..... RISING HEAD RESULT, M-104-C
Company............J.M.MONTGOMERY,CONSULTINGENGINEERS
Project.............2738.0262
Client.............NAVY - WESTDIV
Location...........BackgroundWell
Test date..........August 7, 1991

Xnowns and Constants:
No. of data points...................71
_umping rate.........................1
Radius (distance)to obs. well...... 2.54

ANALYTICAL METHOD

Cooperet al. (ConfinedAquiferSlugTest)

RESULTS FROM CURVE MATCHING

MATCH PARAMETER ESTIMATES

Estimate
T = 1.38237E-002
S = 7.50000E-003



M-O01-E Elapsed Time Value
RISING HEAD FIELD DATA 0.3166 0.724

NAS M.,AMEDA, CTO-107 0.3333 0.693
1991 0.4166 0.582

0.5000 .0.504
SE2000 0.5833 0.456

EnvironmentalLogger 0.6666 0.409
07/2914:06 0.7500 0.378

0.8333 0.346
Unit# Test5 0.9166 0.315

1.0000 0.299
INPUT 1: Level ('F) TOC 1.0833 0.283

1.1666 0.267
Reference 0.000 1.2500 0.252
SG 1.000 1.3333 0.236
Linearity 0.000 1.4166 0.220
Scale factor 49.900 1.5000 0.220
Offset 0.010 1.5833 0.204
Delay mSEC 50.000 1.6666 0.204

1.7500 0.189
Step 0 07/26 14:58:14 1.8333 0.189

1.9166 0.189
ElapsedTime INPUT 1 2.0000 0.173

(rain) (ft) 2.5000 0.141
_, 3.0000 0.126

0.0000 5.955. 3.5000 0.II0 ....
0.0083 2.300 4.0000 0.094
0.0166 4.017 4.5000 0.078
0.0250 1.906 5.0000 0.078
0.0333 3.025 5.5000 0.078
0.0416 2.032 6.0000 0.078
0.0500 2.394 6.5000 0.078
0.0583 1.985 7.0000 0.063
0.0666 2.032 7.5000 0.063
0.0750 1.843 8.0000 0.063
0.0833 1.811 8.5000 0.063
0.1000 1.638 9.0000 0.047
0.1166 1.496 9.5000 0.047
0.1333 1.386 10.0000 0.047
0.1500 1.292
0.1666 1.197
0.1833 1.118
0.2000 1.055
0.2166 0.992
0.2333 0.945
0.2500 0.882
0.2666 0.835
0.2833 0.803
0.3000 0.756



<¢_<<<<<<<<<<<<<¢<<<<<<<<<<<<<<<<<<<<<>>_>>)>>>_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS

Vers'ion 1.10

06/04/92 02:17: 51

_ls _8 zsls Ir4181mczIRzz zzza_JlSt IlmlmlBm_ _S a8 ZSSSSNSII_8_I_ISSBSSm_8_I_ _

TEST DESCRIPTION

Data set ........... mOOle.set

Oata set title ..... RISING HEADRESULT.#-O01-E

Company............ J.M.NONTGC)HERY,CONSULTINGENG
Project ............ 2738.0262

Ctiertl; ............. NAVY- b_STDIV

LOCation........... 19/,3-1956 Dispose| Aree

Test date .......... JuLy 26, 1991

Kno_ns end Constants:

NO. of date points .................. 53

Radius of welt casing ............... 2.54
Radius of ueLL...................... 5.79

Aquifer saturated thickness ......... 407.8

Wett screen Length.................. 304.8
St:eriC height of water in uetL ...... 407.8

Log(Re/Ru) ..... 3 221oeooeeeeI oaaeeole eeoc • •

A, R, C............................. O.OOO, 0.000, 2.732

aCaClS:_Z_mm_'L"8_AB_U==BIS_31B a _snm JmllSUlZlS_l_mn _l_Z_

ANALYTICALHETHCO

Bou_er-Rice (Unconfined Aquifer SLug Test)

VISUAL HATCHPARAHETERESTIMATES

Estimate

K = 1.8817E-003

14) = 4. 7289E'308

TYPECURVEDATA

K • 3.95793E-00_

yO - 1.73290E.001

Time Orsvclotm T|me Drmudotm T_me Draudoun_
...... .o.. ...oo..... .......... .o...... .... ........ ..........

O.O00E.OO0 1.733E*001 3.600E.002 2.652E-001



( ( (

• DATA SET :

mOO4e.oet.

1oo.L,,,,,,,,l,ll,,,,l,l,,l,,,,,,l,,,,,,,,,l,,l,,,l,,l,,,,,,,,_ ,,,o.,n=
AQU*.'nTvrE:
U_¢OIIf' I t_Jd

i SOLUTION METHOD:

aouwer- n ! ea

TEST DATE :

July Ifl. 11111

O
0 ESTIMATED PARAMETERS:

E . O

K m 0.0803958 cmllee

0 10. -- -- t*o - t?.|x €*
"It*

TEST DATA :
•r" 140 o 11,84 elm

. O i r© i 1.94 €11 *
l re e $. ?l ¢m

L i 104.8 =m
I e 407.1 {it
H m 407, I cm

,,,,,,,,,, :,,,:,,,:,,,:
O. 60. 120. 180. 240. 300. 360.

Time (see)

RISING HEADRESULT,M-OO1-E
J,M.MONTGOUERY,CONSULTINGENG Icm_ent: NAW - WESTDIV

Project No. : 2738.0262 Location: 1943-1956 Disposal Area



M-002-E Elaosed Time Valu_
RISING HEAD FIELD DATA 0.3166 0.53
NAS ALAMEDA, CTO-107 0.3333 0.50

1991 0.4167 0.35
0.5000 - 0.26

SE1000B 0.5833 0.19
EnvironmentalLogger 0.6667 0.14

09/11 17:20 0.7500 0.09
0.8333 0.08

Unit# 00515 Test# 9 0.9167 0.05
1.00(30 0.05

INPUT 1: Level (F) TOC 1.0833 0.04
1.1667 0.03

Reference 0.00 1.2500 0.02
Scale factor 10.09 1.3333 0.02
Offset 0.00 1.4166 0.02

1.5000 0.01

Step# 0 09/11 15:01 1.5833 0.01
1.6667 0.01

Elapsed Time Value 1.7500 0.01
(rain) (ft) 1.8333 0.00

1.9167 0.00
O.O0(D -0.00 2.0000 0.00
0.0033 -0.00 2.5000 0.01
0.0066 0.77 3.0000 0.02
0.0099 4.37 3.5000 0.01
0.0133 4.96
0.0166 5.98
0.0200 4.25
0.0233 2.20
0.0266 0.84
0.0300 2.54
0.0333 2.90
0.0500 2.05
0.0666 1.79
0.0833 1.62
0.1000 1.47
0.I166 1.34
O.1333 1.23
0.1500 1.13
0.1666 1.04
O.1833 0.96
0.2000 0.88
0.2166 0.82
0.2333 0.76
0.2500 0.71

0.2666 0.650.2833 0.61
0.3000 0.57



AQTESOLV RESULTS

Ve#sion 1.10

V
06/04/92 02:19: 54

a=a_IK=i-d:tar.lEISW:llr,alm_als._m Z:lSSS1888_osardB,lrmQ t'4ralJtl in t 8 m8s88t8 z _l t t zzszsluasau_ ss_Isz_lm zz

TEST DESCRIPTION

Data set ........... mOO2e.eet

Data set TitLe ..... RISING HEADRESULT,N-OO2-E

Company............ J.M.NONTGONERY,CONSULTINGENG

Project ............ 2738.0262
CLient ............. NAVY- VESTDIV

LocaL|on........... 1943-1956 O|sposst Ares

Test date .......... September 11, 1991

KnoM'_ snd Constants:

No. of date points .................. 35

Radius of weLL casing ............... 2.5/.
Radius of meLL...................... 5.79

Aquifer saturated thickness ......... 474.9
WeLLscreen Length.................. 304.8
Static height of Mater in hNett...... 474.9

Log(R.e/Ru).......................... 3.317
A, 8, C............................. O.OOO, O.OOO, 2.732

ANALYTICALMETHOD

iou_er-R|ce (Unconfined Aquifer SLug Test)

s|#tsmmmul|nnst I_lflg_s||#flB|flBSs

RESULTSFROMVISUAL CURVENATCHING

VISUALMATCHPARAMETERESTIMATES

Estinmte

K : 2.2549E-003

yO = &.7289E-308

TYPECURVEDATA

- 2.25486E-O03

yO - _.77102E.001

T|me Orsvdo_n T_me Orsudo_n Time Drsudou_

O.O00E+O00 4.771E+001 1.OOOE+O02 7.740E'002



' DATA SET :

aOOh.set

100. I,II VIIIIJIWlVIIVWW,_ ., 040.
AQUIffER TYP I':

Uncom f I ned

5QLUT|OH METHOD:
i

j aouwer- II1 ee

i TEST DATE :

10. Iopte_bor tl, 10111

"_ ESTIMATED PARAMETERS:E
IC - O.O|aISS am/mee
IP0 o 47.71 4It

o

% TEST DATA :
NO = O0,11 cm

1. -- ' _ • re • |.g4 CA " "

Pa _ S. ?11 cm

I. _ 104,8 em

0 I m 474.I ¢le
H • 4"/4.1 l:a

\' 1o.1 J"'"'"l'""t'"l"l'J""l"'"'"'lql ''__x"
O. 20. 40. 6D, BO." lOO.

Time Omc)

RISING;HEAD RESULT, M-OO2-E

J.MoUONTGOMI:RY,CONSULTING I:NO clOant: NAVY-WI_STDIV

Project No.: 2738.0262 Location: 1943-1956 Disposal Area

I

( ( (



M-018-E Elavsed Time Value
RISING HEAD FIELD DATA 0.3166 2.29

_, NAS ALAMEDA, CTO-107 0.3333 2.22
1991 0.4167 1.94

0.5000 1.70
SE1000B 0.5833 1.46

Environmental Logger 0.6667 1.29
09/13 12:43 0.7500 1.14

0.8333 1.01
Unit# 00515 Test# 7 0.9167 0.92

1.0000 0.81
INPUT 1: Level (F) TOC 1.0833 0.72

1.1667 0.64
Reference 0.00 1.2500 0.57
Scale factor 10.09 1.3333 0.51
Offset 0.00 1.4166 0.46

1.5000 0.41
Step# 0 09/13 10:14 1.5833 0.37

1.6667 0.33

Elapsed Time Value 1.7500 0.29
(rain) (ft) 1.8333 0.26

1.9167 0.25
0.0000 1.35 2.0000 0.22
0.0033 8.14 2.5000 0.13
0.0066 11.09 3.0000 0.07
0.0099 6.54 . 3.5000 0.04
0.0133 3.18 4.0000 0.03
0.0166 3.58
0.0200 3.72
0.0233 4.51
0.0266 4.13
0.0300 3.83
O.0333 3.85
0.0500 3.73
0.0666 3.58
0.0833 3.46
0.I000 3.35
O.1166 3.24
O.1333 3.15
0.1500 3.05
0.1666 2.95
0.1833 2.87
0.2000 2.79
0.2166 2.71
0.2333 2.63
0.2500 2.55
0.2666 2.48
0.2833 2.41
O.3000 2.35



AQTESOLV RESULTS

VerSion 1.10

06/04192 02: 21: 46

slsssSsSllmSsmstlsssssnltlannllmmsllsss|ssssnssssssssssssssH#ss--sssz

TEST DESCRIPTIOH

Data set ........... mO18e.aet

Data set titte ..... RISING HEADRESULT, H-O18-E

Company............ J.N.NONTGCI4ERY,CONSULTINGEIIG
Project ............ 2738.0262

CLient ............. NAVY- UESTDIV

Location ........... West Beech LandfiLL

Test date .......... September 13, 1991

Knotmm and Constants:

No. of data points .................. 62

Radius of veil casing ............... 2.54
Radius of weLL...................... 10.16

Aquifer saturated thickness ......... 1201
WeLL screen Length.................. 304.8
$_lt|€ he|ght of vmter |n weLL...... 1201

Lo9(RelRw) .......................... 3.377
A, 8, C............................. 0.000, 0.000, 1.969

ANALYTICALNETHOD

8otaeer-Rice (Unconfined Aqu|fer Stag Test)

#HINlUnlInUlImlUHHIIIINNIIIHlUlIHIIIIIIIInHIIHIU#SSISKIIIISSSnS:::

RESULTSFRONVISUAL CURVENATCHING

VISUAL HATCHPARANETERESTINATES

Est|mmte

K " 8.10_9E-00_

yO : 6.7289E-308

TYPE CURVEDATA

K _ 8.10&94E-O0_

yO = 9.16593E+001

T_me Oravclo_n Time Oravdotm T|m Oravclo_n
.......... .......... .......... .°........ .......... ... .......

O.O00E+O00 9.1_E+001 2._00E+002 3.967E-001



M-024-E Elapsed Time V_lu_
RISING HEAD FIELD DATA . 0.3166 0.25

,_ NAS ALAMEDA, CTO-107 0.3333 0.21
1991 0.4167 0.05

0.5OOO •-0.05
SE1000B 0.5833 -0.11

EnvironmentalLogger 0.6667 -0.16
09/11 17:12 0.7500 -0.19

0.8333 -0.21
Unit# 00515 Test# 1 0.9167 -0.22

1.0000 -0.24

INPUT I: Level (F) TOC 1.0833 -0.24
I. 1667 -0.25

Reference 0.00 1.2500 -0.26
Scale factor 10.09 1.3333 -0.26
Offset 0.00 1.4166 -0.27

1.5000 -0.27

Stele0 09/11 13:02 1.5833 -0.27
1.6667 -0.28

Elapsed Time Value 1.7500 -0.28
(rain) fit) 1.8333 -0.28

1.9167 -0.28
0.0000 -0.29 2.0000 -0.28
0.0033 -0.29 2.5000 -0.30
0.0066 0.07 3.0000 -0.30
0.0099 6.19 ....
0.0133 13.70
0.0166 8.33
0.0200 4.57
0.0233 1.47
0.0266 1.04
0.0300 2.72
0.O333 2.86
O.0500 2.36
0.0666 2.03
0.0833 1.78
0.I000 1.56
0.1166 1.36
O.1333 1.20
0.1500 1.05
O.1666 0.92
0.1833 0.81
0.2000 0.71
0.2166 0.62
0.2333 0.54
0.2500 0.47
0.2666 0.40
0.2833 0.35
0.3000 0.29



AQTESOLV RESULTS

Version 1.10

06106192 02: 39:38

TEST DESCRIPTION

Oats set ........... mO2_e,set

Data set l_t_e ..... RISING HEADRESULT,N-O24-E

Conq:_ny............ J.N.MONTGCMERY_CONSULTINGENG

Project ............ 2738.0262
CtJent ............. NAVY- WESTDIV

Location ........... West Beach Landfilt

Tes_ date .......... Sep_mber 11, 1991

Kno_nsend Constants:

No. of data points .................. 19

Radius of ueit casing ............... 2.5_
Radius of weLL...................... 10.16

Aquifer saturated thickness ..... .... 801.3

WeLt screen Length .................. 304.8
SI:uI_|c height of _ater _n _et_ ...... 801.3

Log(Re/R_) .......................... 3.15

A, B, C............................. 0.000, 0.000, 1.969

ANALYTICALMETHOD

Boater-Rice (Unconfined Aquifer SLug Test)

RESULTSFROMVISUALCURVEMATCHING

VISUALNATCHPARAMETERESTIMATES

EstJmste

K = 5.1635E-003

yO = 8.8085E+001

<_<<<<_<<<<<<<_<<<<_<<<<<<<<<<<_<_<<<>_)_)_)_>)>_>_>>_>>_>>>_>>>>>>>>

TYPECURVEDATA

K - 4.57371E-003

yO = 8.36002E+001

T_me Ore_doum T|me Dreudoun T_me D_eudoun
.... o.°.°° °.o°. .... o ........ .... .°.°o.. .....................

0.000E.000 8.360E.001 2.500E.001 2.708E+000



( ( (

, DATA SET :

a0_4e .oet

loo. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,/,,,,,,,i,,,,,,,, L ..,o,,.
AQUIFER TYPE:

Uncoa f I ned

50LUT ION METHOD:

louver- n ice

TEST DATE :

September tl, 49111

EST IMATEO PARAMETERS:
K m 0.01145?4 emlall_

10. vo - es.I cm
_ TEST DATA :

Ha a II?.17 cm
f¢ _ |.$4 ©111 •

re - 10.18 tin

L = 104.1 ¢m
• _ 101.3 Cm
H i 101. | enl

e

1. *i,,,,,,i}i,,,llli,lllli,nl,illlli,i,t,l,,,,lllil
O. 5. 10. 15. 20. 25.

Time (see)

RISING HEADRESULT, M-O24-E
J.M.UONTGOMERY,CONSULTINGENG Cl lent: NAVY-- WESTDIV

proJec¢ ,o. ' 2738.0262 Locnt Ion: West Beoch Londfill



M-025-E ElapsedTime Value
RISINGHEADFI_ DATA 0.2666 1.20
NAS ALAMEDA, CTO-107 0.2833 1.14

1991 0.3000 1.08
0.3166 1.03

SE1000B 0.3333 0.98
Environmental Logger 0.4167 0.81

08/12 09:41 0.5000 0.70
0.5833 0.62

Unit# 00515 Test# 5 0.6667 0.57
0.7500 0.53

INPUT I: Level(F)TOC 0.8333 0.51
0.9167 0.49

Reference 0.00 1.0000 0.47
Scalefactor 10.09 1.0833 0.46
Offset 0.00 1.1667 0.45

1.2500 0.44
Step#0 08/09 15:17 1.3333 0.43

1.4166 0.43
Elapsed Time Value 1.5000 0.43

(min) (ft) 1.5833 0.42
1.6667 0.42

0.0000 0.35 1.7500 •0.42
0.0033 0.35 1.8333 0.42
0.0066- 0.53 1.9167 0.42
0.0099 4.05 2.0000 0.42
0.0133 6.29 2.5000 0.41
0.0166 4.47 3.0000 0.40
0.0200 1.85 3.5000 0.40
0.0233 1.50 4.0000 0.40
0.0266 2.91 4.5000 0.40
0.0300 3.73 5.0000 0.41
0.0333 3.96 5.5000 0.41
0.0500 3.45 6.0000 0.41
0.0666 3.05 6.5000 0.42
0.0833 2.74 7.0000 0.42
0.1000 2.48 7.5000 0.43
0.1166 2.26 8.0000 0.43
0.1333 2.07 8.5000 0.43
0.1500 1.91 9.0000 0.44
0.1666 1.77 9.5000 0.44
0.1833 1.64 10.0000 0.45
0.2000 1.53 12.0000 0.46
0.2166 1.43 14.0000 0.49
0.2333 1.34 16.0000 0.51
0.2500 1.27 _,



AQTESOLV RESULTS

Version 1.10

06/04/92 02:42:46

IE----mal----SInmSnSIBIBS_----S----SSlSI_USlHB_IBNSBIIStSSI_.ZZIBEt _SS_ZZZZ_ZI_ZZ_Z_=_=

TESTDESCRIPTION

Data set ........... mO2Se.set

Data set title ..... RISING HEADRESULT, N-O2S-E

Comp4ny............ J.M.NOIITGCMERY,CONSULTINGENG

Project ............ 2738,0262
CLient ............. NAVY- MESTDIV

Loca_ion........... 1943-1956 Dispose| Area
Test date .......... August 9, 1991

Knaves and Constants:

No. of date points .................. 43
RIclius of weLLcasing ............... 2.54
hdius of _eL[ ...................... 10.16

Aquifer saturated thickness ......... 706.8
wett screen tength .................. 304.8
Static he|gh_ of water |n weLL...... 706.8

Log(Re/Re) .......................... 3.078

A, B, C............................. 0.000, 0.000, 1.969

V

ANALYTICALMETHOD

Bouuer-Rice (Unconfined Aqu|fer SLug Test)

RESULTSFROMVISUAL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

I_ : 2.5048E-004

yO = 8.8085E+001

TYPECURVEDATA

g - I.AsSSgE'O03

yO - 6.78032E+001

Time Ore_lo_n Time Dreudo_ Time Drauclo_m
...... eeee eeeooeeoee e_eoeeee*, eee_eeeeee oeeee_eoee .ee.meome.

O.O00E.OO0 6.780E.001 1.500E+002 8.205E-002



OATA SET :
mO_So,oet

100, OII I | I I I I I I I I I t I I I I ! I I I I I ! ! ! I I lOl04/Oa

o AQUIPER TYPE:

O U_€oaftflod

"O SOLUTION METHOD:
o

Beuwer-Nfce

TEDT DATE;
Augumt O, tQ05

A ESTIMATED PAPAMETERS:
E

L) K - 0.0|1438 ¢m/ee_
yO - O?.l €_

o
TEST DATA:
HO. 101.5 _m
rc " _,S4 Cm *
rw - _0.18 e_
L - ]04.1 ©m
• " 706.1 Cm
H - 108.0 ca

° o

00000OOOooDOO 0 '\ ,10. i i I J ,i * i I i t j i f i tl , I i i I, i i , i t
O. 50. 100. 150.

Time (sec)

RISING HEADRESULT, M-O25-E

J.M.MONTGOMERY,CONSULTINGENG ct Jont: NAVY- WESTDIV

Project No. : 2738.0262 Locat Ion : 1943-1956 DisposolArea

( ( (



M-026--E Elapse_ Tim_ Value
RISING HEAD FIELD DATA 0.3166 6.83

V NAS ALAMEDA, CTO-107 0.3333 6.77
1991 0.4167 6.58

0.5OOO 6.44
SE1000B 0.5833 6.34

EnvironmentalLogger 0.6667 6.26
09/11 17:14 0.7500 6.22

0.8333 6.18
Unit#00515 Test# 3 0.9167 6.15

1.0000 6.13
INPUT 1: Level (F) TOC 1.0833 6.11

1.1667 6.10
Reference 0.00 1.2500 6.08
Scale factor 10.09 1.3333 6.08
Offset 0.00 1.4166 6.07

1.5000 6.06

Step#0 09/1113:36 1.5833 6.06
1.6667 6.05

ElapsedTime Value 1.7500 6.05
(rain) (ft) 1.8333 6.04

1.9167 6.04
0.0003 6.05 2.0000 6.04
0.0033 10.25 2.5000 6.03

0.0066 13.46 3.0000 6.02
0.0099 14.52. 3.5000 6.00
0.0133 9.39 4.0000 6.01
0.0166 II.03 4.5000 6.01
0.0200 9.48
0,0233 5.87
0.0266 7.82
0.0300 8.41
0.0333 9.00
0.0500 8.86
0.0666 8.57
0.0833 8.35
0.1000 8.14
0.1166 7.97
0.1333 7.81
0.1500 7.67
0.1666 7.55
0.1833 7.43
0.2000 7.33
0.2166 7.24
O.2333 7.15
0.2500 7.08

_' 0.2666 7.00
0.2833 6.94
0.3000 6.88



AQTE SOLV RESULTS
Version 1.10

06/04/92 02: 45:11

TEST DESCRIPTION

Dora set ........... mO26e,set
Data set title ..... RISING HEADRESULT, M-OZ6-E

Company............ J.N.MONTG_4ERY,CONSULTINGEHG

Projet: ............ 273_.0262
Ct_en_............. NAVY- UESTDIV

Loca_ien........... September 11, 1991
Test data .......... AugUst 9, 1991

grm_msand Constants:

No. of dat8 points .................. _0

RadiUs of wet| casing ............... 2.5/,
RadiUs of watt ...................... 10.16

Aquifer e_ture_ed thickness ......... 541.9
MeLt screen Length.................. 304.8
Static height of water in _tt ...... 541.9

Log(Re/Rw).......................... 2.922

A, II, "C............................. 0.000, 0.000, 1.969

ANALYTICALNETHO0

6ouuer-R_ce (Unconfined Aquifer SLug Tes_)

RESULTSFROMVisuAL CURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

g • 1.7_21E-003

yO = 8.8085E+001

TYPECURVEDATA

K u 1.7_213E'003

yO = 6.51136E+001

Tim Drmwdoen Time Orawdown Time Orawclok_n
°......... .°°..°°_.° .....°.oo. ._..-°°. ..... o. .... . -- .........

0.000E+000 6.511E+001 1.800E+002 2.568E-003



( ( (

• DATA SET:

m02h.eet

100._, , i , , , , , i , , , , ,=- ,,,o,,.

- AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

-- eouwer*RIce

TEST DATE:

|0, _ Auouat g, 1°al

! _0 ESTIMATED PARAMETERS:
E K _ 0.001742 cmllea

o= _-: _o ° ,0..=,,..°°o TEST DATA:
Z OOoo H0 . QI,44 Cm

0 re _ _,$4 CM *
1. O _ rt . 1a.1° cm

- t . 104.1 _m
4 , D - 541.1 ¢S

H * 541.1 cS

o.I , , , , , I , , , , NI , , , ,,.
O. 60. 120. 180.

Time(sec)

RISING HEAD RESULT, M-O26-E

J.M.MONTGOMERY,CONSULTINGENG Cllent; NAW - WESTDIV

Project. No.: 2738.0262 Loclltlon: September 11, 1991



M-027-E ElapsedTime VaJu¢
RISING HEAD FIELD DATA 0.3166 -16.41
NAS ALAMEDA, CTO-107 0.3333 -16.47

1991 0.4167 -16.74
0.5000 -16.94

SE1000B 0.5833 -17.10
Environmental Logger 0.6667 -17.23

07/29 14:56 0.7500 -17.33
0.8333 -17.41

Unit# 00515 Test# 1 0.9167 -17.48
1.0000 -17.53

INPUT I: Level (F) TOC 1.0833 -17.57
1.1667 -17.61

Reference 0.00 1.2500 -17.64
Scale factor 10.09 1.3333 -17.67
Offset 0.00 1.4166 -17.69

1.5000 -17.71
Step# 0 07/26 10:11 1.5833 -17.72

1.6667 -17.74
Elapsed Time Value 1.7500 -17.75

(min) (ft) 1.8333 -17.76
1.9167 -17.77

0.0000 -17.78 2.0000 -17.78
0.0033 -8.82 2.5000 -17.82
0.0066 0.00 3.0000 -17.84
0.0099 -17.31 . 3.5000 -17.85
0.0133 -12.48 4.0000 -17.86
0.0166 -14.60 4.5000 -17.87
0.0200 -14.00 5.0000 -17.88
0.0233 -14.25 5.5000 -17.88
0.0266 -14.33 6.0000 -17.88
0.0300 -14.33 6.5000 -17.88

"0.0333 -14.41 7.0000 -17.89
0.0500 -14.68 7.5000 -17.90
0.0666 -14.87 8.0000 -17.90
0.0833 -15.04 8.5000 -17.89
0.1000 -15.19 9.0000 -17.89
0.1166 -15.32 9.5000 -17.89
0.1333 -15.45 10.0000 -17.89
0.1500 -15.56 12.0000 -17.90
0.1666 -15.67 14.0000 -17.90
0.1833 -15.77 16.0000 -17.91
0.2000 -15.87 18.0000 -17.90
0.2166 -15.96 20.0000 -17.91
0.2333 -16.05 22.0000 -17.91
0.2500 -16.13
0.2666 -16.20
0.2833 -16.28 ,_F
0.3000 -16.35



AQTESOLV RESULTS

VeFsien 1.10

06/04/92 02:49:37

TESTDESCRIPTION

Data set ........... mO27e.set

Data set title ..... RISING HEN) RESULT,M-O27-E

Company............ J.N.NONTGOMERY,CONSULTINGENG

Project ............ 2738.0262

Ct_ent ............. NAVY- WESTDIV

Location ........... 1943-1956 Dispose| Area
Test date .......... Ju|y 26, 1991

Knok_nsand Constants:

No. of data points .................. 59

Red|us of ueit casing ............... 2.5/.
Radius of ue|L ...................... 10.16

Aquifer saturated thickness ......... 497.1
ue[t screen |ength .................. 30/..8
Stet|€ height of ueter In _etL ...... 497.1

Log(Re/Ru) .......................... 2.87
A, D, C............................. O.O00, O.O00, 1.969

ANALYTICALMETHOD

Bou,_er-R_ce (Unconfined Aquifer Stug Test)

RESULTSFRCMVISUALCURVEMATCHING

VISUALMATCHPARAMETERESTIMATES

Estimate

K - 4.3951E-00_

yO = 8.8085E+001

TYPECURVEDATA

K = _.39508E-00_

yO = 2,21224E.001

T|me Draedoum Time Orsud0un Time Draud0wn
....° ......... o..... ...o..o... ...o. ..................... ....

O.O00E*O00 2.212E+001 5.000E+002 1.597E-002



, DATA SET:

m021e.eet

100.

AQUIFER TYPE:

- 0 Uncomftned

i- _ 5OLUT,O.._T.OD:
Bou_0r-Rlee

TE_T DATE:

10. _- __ J.tv --. ,.t
_'_ ESTIMATED PARAMETERS:
E

,_U K . 0,01045a$ _lltc
yO - 32,1_ cm

0

_ o TEST DATA:

• o •
H0 - ttl,2 cm
rC m !,$4 ©m

1. __---- O O O O' _ re _ 11.1E Ca
L - |04.1 ©m

0 m 427,1 ¢N
H m 417.1 Cm

O0-

0.1 ,tl'Jtttltlll
O. 100. 200. 300. 400. 500.

Time (sec)

RISINGHEADRESULT,M-O27-E
J.M.UONTGOMERY,CONSULTINGENG ct lent : NAVY- WESTDIV

Project No. : 2738.0262 Location: 1943-1956 Disposol Areo

( ( (



M-028-E ElapsedTime Vglu¢
RISINGHEADFIELDDATA 0.3166 10.13

_, NASALAMEDA,CTO-107 0.3333 10.10
1991 0.4167 9.98

0.5000 9.90
SE1000B 0.5833 9.86

EnvironmentalLogger 0.6667 9.83
09/11 17:16 0.7500 9.81

0.8333 9.80
Unit#00515 Test#5 0.9167 9.79

1.0000 9.78
INPUT1: Level(F) TOC 1.0833 9.78

1.1667 9.77
Reference 0.00 1.2500 9.77
Scalefactor 10.09 1.3333 9.76
Offset 0.00 1.4166 9.76

1.5000 9.76
Step#0 09/11 14:03 1.5833 9.76

1.6667 9.76
ElapsedTime Value 1.7500 9.75

(rain) (ft) 1.8333 9.75
1.9167 9.75

0.0000 11.03 2.0000 9.75
0.0033 18.62 2.5000 9.75
0.0066 16.76
0.0099 11.93.
0.0133 12.51
0.0166 13.25
0.0200 13.05
0.0233 12.93
0.0266 12.82
0.0300 12.70
0.0333 12.57
0.0500 12.17
0.0666 11.84
0.0833 11.57
0.1000 11.35
0.1166 11.15
0.1333 10.99
0.1500 10.85
0.1666 10.72
0.1833 10.62
0.2000 10.52
0.2166 10.44
0.2333 10.37
0.2500 10.31
0.2666 10.26
0.2833 10.21
0.3000 10.17



AQTESOLV RESULTS

Verhion 1.10

06104/92 02: 55: 21

TEST DESCRIPTION

Oats set ........... mO28e.set

Data set title ..... RISING HEADRESULT, H-OZB-E

Company............ J.M.NONTGONERY,CONSULTINGENG

Project ............. 2738.0262
Ctient ............. NAVY- UESTD|V

Locet|on ........... 1963-1956 Disposal Area

Test €l_te .......... September 11, 1991

Kno_nsand Constants:

_o. of data points .................. 39
Radius of wet[ casJng ............... 2.56
R_€lJusof ve_[ ...................... 10.16

Aquifer IltUrlted thickness ......... _53.2

YeLL screen Length.................. 304.8

Stati€ heigh t of ueter in welt ...... 65).2
Log(Re/R_) .......................... 2.815

A, B, C............................. O.OOO, 0.000, 1.969

: = := - = - == : : = = = m= : ===

RESULTSFR_I VISUAL CURVEHATCHING

VISUAL14ATCHPARAHETERESTINATES

Estimate

K = 1.86&OE-O03

yO = O.O000E+OO0

TYPECURVEDATA

K • 2.65139E'003

yO • 5.82898E+001

T_e Drs_do_n Time Driwclo_ Time Drswdo_n
.......... ......... ...... . ........ ...... .o... ...............

O.O00E+O00 5.829E+001 1.000E+002 7.949E-003



( ( (

DATA SET :
eO20e .eet

100. _lllllllljlllllllllllllllVllljllllllllljllllllll I, 11/041i:l

AOUtreRT','ee:
UetCORf t ned

5OI..UTION METHOD:

DouwQir - R I I: •

TEST DATE:

10. ._ eeptembor 11. ]11111

"_ ESTIMATED PARAMETERS:
E
t_ K m O.Dg2IS_ cmllle_

yO SI.|I q:m
O
1"

TEST DATA:
I H0 . tOII.7 cm

r© • t. S4 €_ *
1. 0 0 ":- rw . 10,111 cm

t _ 104 .a cm
O • O - 4S3.| Cm

H m 453.1 cm

I!" _ oooo,
0.| 111 nil ,It_ III ll,lllJlli lliii lllllliIl|ltil

O. 20. 40. 60. 80. 100.
Time (sec)

RISING HEAD RESULT, M-O28-E
J.M.MONTGOMERY,CONSULTINGENG cl lent: NAVY- WESTDIV

ProJect 1to. : 2738.0262 Location: 1943--1956 Disposal Area



M-029-E ElaosedTime Value
RISINGHEADFIELDDATA 0.3166 10.39i

NASALAMEDA,CTO-107 0.3333 10.33
1991 0.4167 10.09

0.5000 • 9.92
SE1000B 0.5833 9.80

EnvironmentalLogger 0.6667 9.71
09/11 17:19 0.7500 9.64

0.8333 9.60
Unit#00515 Test#7 0.9167 9.54

1.0000 9.50
INPUT1: Level(F) TOC 1.0833 9.46

1.1667 9.43
Reference 0.00 1.2500 9.42
Scalefactor 10.09 1.3333 9.40
Offset 0.00 1.4166 9.39

1.5000 9.37
Step#0 09/11 14:32 1.5833 9.37

1.6667 9.36
ElapsedTime Value 1.7500 9.35

(min) (ft) 1.8333 9.35
1.9167 9.35

0.0000" 9.82 2.0000 9.34
0.0033 14.32 2.5000 9.33
0.0066 19.44 3.0000 9.33
0.0099 16.63
0.0133 11.53
0.0166 10.63
0.0200 14.00
O.0233 12.19
0.0266 12.60
0.0300 12.37
0.0333 12.36
0.0500 12.07
0.0666 11.88
0.0833 11.71
0.1000 11.58
0.1166 11.45
0.1333 11.33
0.1500 11.22
0.1666 11.11
0.1833 11.00
0.20O0 10.91
0.2166 10.82
0.2333 10.73
0.2500 10.65

0.2666 10.58 ,_j
0.2"833 10.51
0.3000 10.45



<<<_<<¢¢c¢_(_<_¢_¢<_¢¢(¢c_<¢<¢<¢¢_>>>>>>>>>>_>>>>>_>>>>>>_>_>>>>>>>>>>>>>

AQTESOLV RESULTS
Verkion 1.10

06104192 02:57:32

mZ:CZS._::SZZI:B1:BZZII--oZo--eSZZ_eZS_SS_emI_Se_=Z_Z_ZZZ IZ =_ZZZZZZ_ZS_ZlZZZ _W_

TESTDESCRIPTION

Data set ........... mO29e,set

Data sel: t|tte ..... RISING HEADRESULT, M-O29-E

Company............ J.N.NGNTGOMERY,CONSULTINGENG
Project ............ 2738.0262
CLient ............. NAVY- blESTDIV

Local|on ........... 1943-1956 Disposal Area

Test date .......... Septmber 11, 1991

Knotms end Constents:

No. of data points .................. 40
Red|us of ueLt casing ............... 2.54

Radius of .ett ...................... 5.79

Aclu|fer sstureted thickness ......... &26.1
WeLL screen Length .................. 304.8
Sl_atic he|gh_ of water in weLL...... &26.1

Log(Re/R.) .......................... 3.249
A, B, C............................. 0.000, 0.000, 2.732

AI_LYTI CAL HETH_

8c.Jver-Rice (Unconfined Aquifer SLugTest)

RESULTSFROMVISUAL CURVEHATCHING

VISUAL HATCH PARAMETERESTIMATES

Estimate

K = 1.5523E-003

yO -- O.O000E+OOO

4_<_`_4_4[4(4:4(_<_<<(<_<_<_<<))))_)>))))))>)))>)))))))_)))))))))))_)>

TYPECURVEDATA

K = 1.55230E-003

yO = 6.41791E+001

T|me Ora_€loun Time Dre_lo_n Time Dret_lovn
o...o.. .... oo--° ......... oo.o. .**ooo..°. .o..°°.o. ............

O.O00E.O00 6./.18E.001 1.200E+002 2.848E-001



DATA SET:
m029e.se!

loo. _l._._..i,i.im ! .,o4,.
AQUIFER TYPE:

Unconfined

SOLUTION METHOD:

9ouwer-Rlce

TEST DATE:

10. September ft, 1991

•_ ESTIMATED PARAMETERS:E
IJ K = 0.0015S2 ¢mlloc

y0 • 64.1| Cm
O
Z

. o o " TEST DATA:

0 r¢ • 2.54 ¢m ,

1. rw • S.?S cm
L - 3Q4.8 ¢m
b - 42|. 1 ¢m

H = 426. f ¢m

jo.t ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,h,,,,,,,,h,,,,,,,,I,',,,,,
0. 20. 40. 60. 80. 100. 120.

Time (sec)

RISING HEAD RESULT, M-029-E

J.M.MONTGOMERY, CONSULTING ENG cI lent: NAVY- WESTDIV

Project NO. : 2738.0262 Locat Ion: 1943-1956 Disposol Areo

( ( (



APPENDIX H INSERT

HISTORICAL GROUNDWATER ELEVATIONS

V

V



GROUNDWATER ELEVATION DATA

IR SITE 1 (1991-1998)
ALAMEDA POINT

(Page 1 of 7)

Monitoring Sampling Reference Depth in Water Reference Point Water Elevation Tidally
IR Site Well Date Point (feet) Elevation (ft. MLLW) (ft. MLLW) Corrected

1 M001-A 6/17/91 TOWC 4.83 9.34 4.51 NO
1 M001-A 9/19/91 TOWC 5.06 9.34 4.28 NO
1 M001-A 1/14/92 TOWC 4.01 9.34 5.33 NO
1 M001-A 3/26/92 TOWC 3.34 9.34 6 NO
1 M001-A 10/4/94 TOWC 5.11 9.34 4.23 NO
1 MOO1-A 1/25/95 TOWC 2.24 9.34 7.1 NO
1 MOO1-A 4/4/95 TOWC 3.51 9.34 5.83 NO
1 M001-A 7/13/95 TOWC 4.65 9.34 4.69 NO
1 M001-A 4/9/98 TOWC 3.5 9.34 5.84 NO
1 M001-B 6/18/91 TOWC 5.35 9.88 2.57 YES
1 M001-B 9/19/91 TOWC 5.16 9.88 2.53 YES
1 M001-B 1/14/92 TOWC 5.37 9.88 2.61 YES
1 M001-B 3/27/92 TOWC 4.24 9.88 2.97 YES
1 MOO1-B 10/8/94 TOWC 5.22 9.88 1.52 YES
1 M001-B 4/4/95 TOWC 6.46 9.88 4.92 YES
1 M001-B 7/13/95 TOWC 6.94 9.88 4.2 YES
1 M001-B 5/2/97 TOWC 5.21 9.88 2 YES
1 M001-B 6/18/97 TOWC 7.61 9.88 -0.21 YES

1 M001-B 4/9/98 TOWC 6.9 9.88 4.02 YES
1 M001-E 6/17/91 TOWC 5.68 10.05 4.37 NO
1 MOO1-E 9/19/91 TOWC 5.91 10.05 4.14 NO
1 M001-E 1/14/92 TOWC 5.39 10.05 4.66 NO
1 MOO1-E 3/27/92 TOWC 4.31 10.05 5.74 NO
1 MOO1-E 10/4/94 TOWC 6.13 10.05 3.92 NO
1 M001-E 1/25/95 TOWC 3.5 10.05 6.55 NO
1 M001-E 4/4/95 TOWC 4.56 10.05 5.49 NO
1 M001-E 7/13/95 TOWC 5.55 10.05 4.5 NO
1 M001-E 5/2/97 TOWC 6.4 10.05 3.65 NO
1 M001-E 6/18/97 TOWC 5.78 10.05 4.27 NO
1 M001-E 10/29/97 TOWC 5.82 10.05 4.23 NO
1 M001-E 2/4/98 TOWC 3.21 10.05 6.84 NO
1 M001-E 4/9/98 TOWC 4.51 10.05 5.54 NO
1 M001-E 5/12/98 TOWC 5.12 10.05 4.93 NO
1 MOO1-E 8/3/98 TOWC 5.95 10.05 4.1 NO
1 M002-A 6/19/91 TOWC 6.87 11.27 4.4 NO
1 M002-A 9/20/91 TOWC 7.1 11.27 4.17 NO
1 M002-A 1/14/92 TOWC 6.84 11.27 4.43 NO
1 M002-A 3/30/92 TOWC 6.38 11.27 4.89 NO
1 M002-A 12/7/94 TOWC 6.35 11.27 4.92 NO
1 M002-A 1/25/95 TOWC 5.57 11.27 5.7 NO
1 M002-A 4/4/95 TOWC 6.75 11.27 4.52 NO
1 M002-A 7/13/95 TOWC 6.51 11.27 4.76 NO
1 M002-A 6/18/97 TOWC 6.91 11.27 4.36 NO
1 M002-A 4/9/98 TOWC 6.18 11.27 5.09 NO
1 M002-E 6/19/91 TOWC 6.66 11.07 4.41 NO

1 M002-E 9/20/91 TOWC 6.55 11.07 4.52 NO
1 M002-E 1/14/92 TOWC 9.95 11.07 1.12 NO
1 M002-E 3/30/92 TOWC 8.6 11.07 2.47 NO
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ALAMEDA POINT
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Monitoring Sampling Reference Depth in Water Reference Point Water Elevation Tidally
IR Site Well Date Point (feet) Elevation (ft. MLLV¢) (ft. MLLW) Corrected

1 M002-E 10/4/94 TOWC 4137 11.07 6.7 NO
1 M002-E 1/25/95 TOWC 6.13 11.07 4.94 NO
1 M002-E 4/4/95 TOWC 6.91 11.07 4.16 NO
1 M002-E 7/13/95 TOWC 5.77 11.07 5.3 NO
1 M002-E 5/2/97 TOWC 5.02 11.07 6.05 NO
1 M002-E 6/18/97 TOWC 10.25 11.07 0.82 NO
1 M002-E 10/29/97 TOWC 4.62 11.07 6.45 NO
1 M002-E 2/4/98 TOWC 8.11 11.07 2.96 NO
1 M002-E 4/9/98 TOWC 6.3 11.07 4.77 NO
1 M002-E 5/14/98 TOWC 2.98 11.07 8.09 NO
1 M002-E 8/3/98 TOWC 7.21 11.07 3.86 NO
1 M003-A 6/17/91 TOWC 6.13 11.13 5 NO
1 M003-A 9/20/91 TOWC 6.54 11.13 4.53 YES
1 M003-A 1/14/92 TOWC 4.4 11.13 6.74 YES
1 M003-A 4/10/92 TOWC 4.95 11.13 6.19 YES
1 M003-A 10/4/94 TOWC 6.4 11.13 4.64 YES
1 M003-A 1/26/95 TOWC 2.61 11.13 8.52 NO
1 M003-A 4/4/95 TOWC 4.22 11.13 6.92 YES
1 M003-A 7/13/95 TOWC 5.93 11.13 5.15 YES
1 M003-A 6/18/97 TOWC 7.03 11.13 4.05 YES

1 M003-A 4/9/98 TOWC 4.08 11.13 6.97 YES
1 M003-B 11/28/94 TOWC 6.73 11.55 5.39 YES
1 M003-B 1/31/95 TOWC %6 11.55 1.54 YES
1 M003-B 4/4/95 TOWC 8.97 11.55 3.03 YES
1 M003-B 7/13/95 TOWC 7.88 11.55 1.26 YES
1 M003-B 5/2/97 TOWC 7.41 11.55 1.48 YES
I M003-B 6/18/97 TOWC 8.71 11.55 0.51 YES
1 M003-B 4/9/98 TOWC 6.8 11.55 2.2 YES
1 M004-A 6/18/91 TOWC 5.81 10.6 4.79 NO
1 M004-A 9/20/91 TOWC 6.12 10.6 4.48 NO
1 M004-A 1/15/92 TOWC 4.74 10.6 5.86 NO
1 M004-A 4/13/92 TOWC 4.42 10.6 6.18 NO
1 M004-A 9/19/94 TOWC 6.29 10.6 4.31 NO
1 M004-A 10/4/94 TOWC 6.17 10.6 4.43 NO
1 M004-A I/5/95 TOWC 2.55 10.6 8.05 NO
1 M004-A 1/26/95 TOWC 2.47 10.6 8.13 NO
1 M004-A 4/4/95 TOWC 3.6 10.6 7 NO
1 M004-A 7/13/95 TOWC 5.81 10.6 4.79 NO
1 M004-A 5/2/97 TOWC 5.85 10.6 4.75 NO
1 M004-A 6/18/97 TOWC 6.16 10.6 4.44 NO
1 M004-A 4/9/98 TOWC 3.33 10.6 7.27 NO
1 M01-P 4/9/98 TOWC 1.55 9.43 7.88 NO
1 M025-A 6/28/91 TOWC 3.4 8.86 4.08 YES
1 MO25-A 10/2/91 TOWC 4.61 8.86 3.24 YES
1 M025-A 1/23/92 TOWC 4.75 8.86 4.78 YES
1 M025-A 3/31/92 TOWC 4.22 8.86 4.64 NO
1 M025-A 10/6/94 TOWC 3.46 8.86 3.9 YES
1 M025-A 1/26/95 TOWC 3.33 8.86 4.38 YES
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Monitoring Sampling Reference Depth in Water Reference Point Water Elevation Tidally
IR Site Well Date Point (feet) Elevation (ft. MLLW) (ft. MLLW) Corrected

1 M025-A 4/4/95 TOWC 4.65 8.86 4.42 YES
1 M025-A 7/13/95 TOWC 4.68 8.86 4.11 YES
1 M025-A 6/18/97 TOWC 4.58 8.86 4.84 YES
1 M025-A 4/9/98 TOWC 4.01 8.86 3.97 YES
1 M025-C 6/28/91 TOWC 3.35 8.33 4.57 YES
1 M025-C 10/2/91 TOWC 3.38 8.33 4.44 YES
1 M025-C 2/3/92 TOWC 3.19 8.33 4.55 YES
1 M025-C 4/8/92 TOWC 3.65 8.33 4.7 YES
1 M025-C 10/6/94 TOWC 3.67 8.33 4.97 YES
1 M025-C 4/4/95 TOWC 3.44 8.33 5.02 YES
1 M025-C 7/13/95 TOWC 3.86 8.33 4.06 YES
1 M025-C 5/2/97 TOWC 3.65 8.33 4.17 YES
1 M025-C 6/18/97 TOWC 3.84 8.33 4.07 YES
1 M025-C 4/9/98 TOWC 3.29 8.33 5.23 YES
1 M027-A 6/25/91 TOWC 5.1 9.7 4.39 YES
1 M027-A 10/3/91 TOWC 5.1 9.7 4.42 YES
1 M027-A 1/31/92 TOWC 4.23 9.7 5.21 YES
1 M027-A 3/26/92 TOWC 3.76 9.7 5.72 YES
1 M027-A 10/7/94 TOWC 5.07 9.7 4.72 YES
1 M027-A 1/30/95 TOWC 3.13 9.7 6.35 YES
1 M027-A 4/4/95 TOWC 4.48 9.7 5.26 YES
1 M027-A 7/13/95 TOWC 5.13 9.7 4.53 YES
1 M027-A 6/18/97 TOWC 5.29 9.7 4.22 YES
1 M027-A 4/9/98 TOWC 4.13 9.7 5.71 YES
1 M027-B 6/26/91 TOWC 5.38 9.66 4.89 YES
1 M027-B 10/3/91 TOWC 4.75 9.66 3.83 YES
1 M027-B 1/31/92 TOWC 4.21 9.66 4.03 YES
1 M027-B 4/7/92 TOWC 5.93 9.66 3.76 YES
1 M027-B 7/13/95 TOWC 6.22 9.66 3.51 YES
I M027-B 5/2/97 TOWC 5.02 9.66 3.53 YES
1 M027-B 6/18/97 TOWC 5.75 9.66 3.01 YES
1 M027-B 4/9/98 TOWC 5.39 9.66 4.53 YES
1 M027-C 6/26/91 TOWC 4.61 9.26 3.6 YES
1 M027-C 10/3/91 TOWC 4.95 9.26 4.9 YES
1 M027-C 1/31/92 TOWC 3.99 9.26 3.87 YES
1 M027-C 4/6/92 TOWC 5.35 9.26 4.2 YES
1 M027-C 11/30/94 TOWC 5.82 9.26 3.34 YES
1 M027-C 4/4/95 TOWC 5.3 9.26 4.33 YES
1 M027-C 7/13/95 TOWC 6.05 9.26 3.19 YES
1 M027-C 5/2/97 TOWC 4.77 9.26 3.42 YES
1 M027-C 6/18/97 TOWC 5.41 9.26 2.95 YES
1 M027-C 4/9/98 TOWC 5.22 9.26 4.31 YES
1 M027-E 6/25/91 TOWC 4.77 9.52 4.43 YES
1 M027-E 10/3/91 TOWC 4.95 9.52 4.28 YES
1 M027-E 1/31/92 TOWC 3.97 9.52 5.2 YES

1 M027-E 3/26/92 TOWC 3.62 9.52 5.59 YES
1 M027-E 10/7/94 TOWC 4.87 9.52 4.82 YES
1 M027-E 1/30/95 TOWC 3.02 9.52 6.12 YES
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Monitoring Sampling Reference Depth in Water Reference Point Water Elevation Tidally
IR Site Well Date Point (feet) Elevation (ft. MLLW) (ft. MLLW) Corrected

1 M027-E 4/4/95 TOWC 4.48 9.52 5.11 YES
1 M027-E 7/13/95 TOWC 5.04 9.52 4.43 YES
1 M027-E 5/2/97 TOWC 4.99 9.52 4.25 YES
1 M027-E 6/18/97 TOWC 5.15 9.52 4.09 YES
1 M027-E 10/30/97 TOWC 4.5 9.52 4.64 YES
1 M027-E 2/3/98 TOWC 2.31 9.52 7.49 YES
1 M027-E 4/9/98 TOWC 4.11 9.52 5.54 YES
1 M027-E 5/14/98 TOWC 4.32 9.52 5.37 YES
1 M027-E 8/3/98 TOWC 4.9 9.52 4.34 YES
1 M028-A 6/24/91 TOWC 6.12 10.66 4.47 YES
1 M028-A 10/11/91 TOWC 5.97 10.66 4.62 YES
1 M028-A 2/4/92 TOWC 5.34 10.66 5.25 YES
1 M028-A 4/27/92 TOWC 5.67 10.66 4.92 YES
1 M028-A 10/10/94 TOWC 6.8 10.66 3.76 YES
1 M028-A 1/27/95 TOWC 3.74 10.66 6.96 YES
1 M028-A 4/4/95 TOWC 4.9 10.66 5.79 YES
1 MO28-A 7/13/95 TOWC 5.95 10.66 4.72 YES
1 M028-A 5/2/97 TOWC 6.11 10.66 4.45 YES
1 M028-A 6/18/97 TOWC 6.16 10.66 4.4 YES
1 M028-A 11/7/97 TOWC 6.18 10.66 4.39 YES

1 M028-A 2/3/98 TOWC 3.08 10.66 7.65 YES
1 M028-A 4/9/98 TOWC 5.23 10.66 5.48 YES
1 M028-A 5/4/98 TOWC 5.7 10.66 4.99 YES
1 M028-A 8/3/98 TOWC 6.35 10.66 4.23 YES
1 M028-C 1/31/95 TOWC 5.36 11.07 4.59 YES
1 M028-C 4/4/95 TOWC 7.31 11.07 2.96 YES
I M028-C 7/13/95 TOWC 8.07 11.07 3.35 YES
1 M028-C 2/3/98 TOWC 5.45 11.18 6.45 YES
1 M028-C 4/9/98 TOWC 7.76 11.18 3.75 YES
1 M028-C 5/5/98 TOWC 6.46 11.18 3.62 YES
1 M028-C 8/4/98 TOWC 6.97 11.18 3.3 YES
1 M028-E 6/25/91 TOWC 5.9 10.75 4.64 YES
1 M028-E 6/25/91 TOWC 5.9 10.75 4.64 YES
1 M028-E 10/11/91 TOWC 5.75 10.75 4.86 YES
1 M028-E 2/4/92 TOWC 5.27 10.75 5.34 YES
1 M028-E 4/27/92 TOWC 5.46 10.75 5.34 YES
1 M028-E 11/28/94 TOWC 5.28 10.75 5.51 YES
1 M028-E 1/27/95 TOWC 2.91 10.75 7.65 YES
1 M028-E 4/4/95 TOWC 5.05 10.75 5.57 YES
1 M028-E 7/13/95 TOWC 5.98 10.75 4.79 YES
1 M028-E 6/18/97 TOWC 6.21 10.75 4.36 YES
1 M028-E 10/30/97 TOWC 5.96 10.75 4.63 YES
1 M028-E 2/3/98 TOWC 2.84 10.74 8.05 YES
1 M028-E 4/9/98 TOWC 4.99 10.74 5.84 YES
1 M028-E 5/4/98 TOWC 5.52 10.74 5.27 YES
1 M028-E 8/3/98 TOWC 6 10.74 4.88 YES
1 M029-A 6/20/91 TOWC 5.29 9.78 4.4 YES
1 M029-A 10/10/91 TOWC 5.31 9.78 4.38 YES
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Monitoring Sampling Reference Depth in WateF Reference Point Water Eievationl Tidally
IR Site Well Date Point (feet) Elevation (ft. MLLW) (ft. MLLW) Corrected

1 M029-A 2/4/92 TOWC 4.56 9.78 5.12 YES

1 M029-A 3/27/92 TOWC 3.98 9.78 5.72 YES
1 M029-A 10/10/94 TOWC 5.38 9.78 4.33 YES
1 M029-A 4/4/95 TOWC 4.52 9.78 5.28 YES
1 M029-A 7/13/95 TOWC 5.78 9.78 3.99 YES
1 M029-A 6/18/97 TOWC 5.7 9.78 4.13 YES
1 M029-A 4/9/98 TOWC 4.29 9.78 5.41 YES
1 M029-E 6/20/91 TOWC 4.55 8.94 4.21 YES
1 M029-E 10/10/91 TOWC 5.6 8.94 3.07 YES
1 M029-E 2/4/92 TOWC 4.01 8.94 4.6 YES
1 M029-E 3/27/92 TOWC 2.98 8.94 5.72 YES
1 M029-E 10/10/94 TOWC 4.54 8.94 4.18 YES
1 M029-E 1/27/95 TOWC 1.7 8.94 6.99 YES
1 M029-E 4/4/95 TOWC 3.33 8.94 5.68 YES
1 M029-E 7/13/95 TOWC 4.41 8.94 4.52 YES
1 M029-E 5/2/97 TOWC 4.62 8.94 4.07 YES
1 M029-E 6/18/97 TOWC 4.72 8.94 4.03 YES
1 M029-E 10/29/97 TOWC 4.34 8.94 4.29 YES
1 M029-E 2/4/98 TOWC 0.91 8.94 8.16 YES
1 M029-E 4/9/98 TOWC 3.29 8.94 5.42 YES
1 M029-E 5/6/98 TOWC 3.62 8.94 5.13 YES
1 M029-E 8/3/98 TOWC 4.4 8.94 4.29 YES
1 M030-A 9/19/94 TOWC 5.66 10.42 4.76 NO
1 M030-A 10/10/94 TOWC 5.32 10.42 5.1 NO
1 M030-A 1/5/95 TOWC 2 10.42 8.42 NO
1 M030-A 2/1/95 TOWC 1.91 10.42 8.51 NO
1 M030-A 7/13/95 TOWC 4.95 10.42 5.47 NO
1 M030-A 4/9/98 TOWC 2.76 10.42 7.66 NO
1 M030-C 2/14/95 TOWC 5.75 10.74 3.84 YES
1 M030-C 4/4/95 TOWC 7.63 10.74 3.37 YES
1 M030-C 7/13/95 TOWC 6.92 10.74 2.43 YES
1 M030-C 5/2/97 TOWC 6.78 10.74 2.78 YES
1 M030-C 6/18/97 TOWC 7.8 10.74 1.63 YES
1 M030-C 4/9/98 TOWC 6.2 10.74 3.23 YES
1 M030-E 9/19/94 TOWC 5.64 10.38 4.74 NO
1 M030-E 10/10/94 TOWC 5.32 10.38 5.06 NO
1 M030-E 1/5/95 TOWC 2 10.38 8.38 NO
1 M030-E 2/1/95 TOWC 2.02 10.38 8.36 NO
1 M030-E 4/4/95 TOWC 2.91 10.38 7.47 NO
1 M030-E 7/13/95 TOWC 4.9 10.38 5.48 NO
1 M030-E 5/2/97 TOWC 4.82 10.38 5.56 NO
1 M030-E 6/18/97 TOWC 5.3 10.38 5.08 NO
1 M030-E 10/29/97 TOWC 5.34 10.38 5.04 NO
1 M030-E 2/4/98 TOWC 0.91 10.38 9.47 NO
1 M030-E 4/9/98 TOWC 2.7 10.38 7.68 NO

1 M030-E 5/14/98 TOWC 3.47 10.38 6.91 NO
1 M030-E 8/3/98 TOWC 4.98 10.38 5.4 NO
1 M031-C 12/5/94 TOWC 4.18 9.2 4.42 YES
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1 M031-C 2/18/95 TOWC 4.56 9.2 4.82 YES
1 M031-C 4/4/95 TOWC 5.14 9.2 4.16 YES
1 M031-C 7/14/95 TOWC 5.49 9.2 3.63 YES
1 M031-C 5/2/97 TOWC 5.11 9.2 3.55 YES
1 M031-C 6/18/97 TOWC 5.39 9.2 3.35 YES
1 M031-C 4/9/98 TOWC 4.96 9.2 4.37 YES
1 M031-E 9/19/94 TOWC 4.22 8.81 4.59 NO
1 M031-E 10/10/94 TOWC 3.71 8.81 5.1 NO
1 M031-E 1/5/95 TOWC 0.25 8.81 8.56 NO
I M031-E 2/1/95 TOWC 0.5 8.81 8.31 NO
1 M031-E 4/4/95 TOWC 1.67 8.81 7.14 NO
1 M031-E 7/14/95 TOWC 3.66 8.81 5.15 NO
1 M031-E 5/2/97 TOWC 3.99 8.81 4.82 NO
1 M031-E 6/18/97 TOWC 3.96 8.81 4.85 NO
1 M031-E 10/29/97 TOWC 3.77 8.81 5.04 NO
1 M031-E 2/10/98 TOWC 0.1 8.81 8.71 NO
1 M031-E 4/9/98 TOWC 0.99 8.81 7.82 NO
1 M031-E 5/14/98 TOWC 1.4 8.81 7.41 NO
1 M031-E 8/3/98 TOWC 4.39 8.81 4.42 NO
1 M033-A 9/19/94 TOWC 5.95 10.5 4.55 NO

1 M033-A 11/29/94 TOWC 4.61 10.5 5.89 NO
1 M033-A 1/5/95 TOWC 3.8 10.5 6.7 NO
1 M033-A 1/30/95 TOWC 3.22 10.5 7.28 NO
1 M033-A 4/4/95 TOWC 4.3 10.5 6.2 NO
1 M033-A 7/14/95 TOWC 5.54 10.5 4.96 NO
1 M033-A 4/9/98 TOWC 4.25 10.5 6.25 NO
1 M034-A 9/19/94 TOWC 4.6 9.21 4.61 NO
1 M034-A 10/11/94 TOWC 4.32 9.21 4.89 NO
1 M034-A 1/5/95 TOWC 2.2 9.21 7.01 NO
1 M034-A 1/26/95 TOWC 1.84 9.21 7.37 NO
1 M034-A 4/4/95 TOWC 2.8 9.21 6.41 NO
1 M034-A 7/14/95 TOWC 4.14 9.21 5.07 NO
1 M034-A 5/2/97 TOWC 4.25 9.21 4.96 NO
1 M034-A 6/18/97 TOWC 4.43 9.21 4.78 NO
1 M034-A 11/4/97 TOWC 4.36 9.21 4.85 NO
1 M034-A 2/4/98 TOWC 1 9.21 8.21 NO
1 M034-A 4/9/98 TOWC 2.59 9.21 6.62 NO
1 M034-A 5/7/98 TOWC 3.14 9.21 6.07 NO
1 M034-A 8/3/98 TOWC 4.17 9.21 5.04 NO
1 M035-A 9/19/94 TOWC 5.41 10.94 5.53 NO
1 M035-A 10/11/94 TOWC 6.04 10.94 4.9 NO
1 M035-A 1/5/95 TOWC 4.2 10.94 6.74 NO
1 M035-A 1/25/95 TOWC 3.83 10.94 7.11 NO
1 M035-A 4/4/95 TOWC 4.88 10.94 6.06 NO
1 M035-A 7/14/95 TOWC 5.98 10.94 4.96 NO

_IW 1 M035-A 6/18/97 TOWC 6.29 10.94 4.65 NO
1 M035-A 11/4/97 TOWC 6.06 10.94 4.88 NO
1 M035-A 2/3/98 TOWC 2.58 10.94 8.36 NO



GROUNDWATER ELEVATION DATA

IR SITE 1 (1991-1998)
ALAMEDA POINT

(Page 7 of 7)

Monitoring Sampling Reference Depth in Water Reference Point Water Elevation Tidally
IR Site Well Date Point (feet) Elevation (ft. MLLW) (ft. MLLW) Corrected

1 M035-A 4/9/98 TOWC 4.75 10.94 6.19 NO
1 M035-A 5/7/98 TOWC 5.3 10.94 5.64 NO
1 M035-A 8/3/98 TOWC 6.11 10.94 4.83 NO
1 M2A 4/9/98 TOWC 6.24 11.26 5.02 NO
1 P01-01 4/9/98 TOWC 1.56 9.4 7.84 NO
1 P01-02 4/9/98 TOWC 1.58 9.44 7.86 NO
1 P01-03 4/9/98 TOWC 1.2 9 7.8 NO

Notes:
MLLW - Mean lower low water
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APPENDIX J

RADIATION SURVEY DATA



TABLE J-1

SITE 1 TRANSECT WALKOVER SURVEY ANOMALIES

Anomaly Number Location Count Rate (cpm) Exposure Rate

1 8 m N of G-8 NC 17

2 8 m N of G-8 4,662 17

3 1.3 m W of J-8 4,523 12

4 13 m E of J-8 26,566 100

5 13 m N of trailer in C-D/23 10,462 30

6 just N and W of#5 5,238 20

7a 10 m W of D-3 NC 200(8 to 10)

8 10 m E of B-3 5,189 20

9 5.3 m E of B-3 34,328 120

l0 near A-3, in front of blue 22,988 100
waste bin

I l 2 m E of volley ball court, S 13,219 50
of trailer

!2a between I-3/4,7 m NE of 188,888 150

northern corner yellow (5 to 7)
post/Bldg. 133

13b between I-8/I-9 5,720 25

14 between J-8/J-7 13,431 50

15 between O-3/O-4 2,544 15

16 3.3 m E ofO-4 23,379 100

18a 3.3 m E of S-1 27,129 190(15)

19 2.6 m W of S-I 5,672 20

20 3.6 m W of C-3 32,826 120

21a 1.2 m S of DD-16 178,563 2,500 (10 to 12)

23 b 5 m east of#18 I NC 2,000

cpm countsperminute _tR/hr microRoentgensperhour
N, S, E, W north,south,east,west m meters
NC no countratedetermined ( ) post-recoveryrate

Source recovered

Exposeratedidnotdropoffdramaticallywithdistancesuggestinga deepstrongsource

1997."AddendumtotheRemedialInvestigation/FeasibilityStudy,DataTransmittalMemorandum,Site I andSite2
RadiationSurveyReport."Final,February.



TABLE J-2

IN SITU GAMMA SPECTROSCOPY RESULTS

i 15 .0.003 12,546 small peak
2 15 0.005 24,881 small peak

3 15 0.004 22,596 very small peak

4 14 0.026 179,235 small peak

5 30 0.005 19,203 small peak

6 30 0.003 14,358 small peak

7b 30 0.001 7,674 sourceremoved/ smallpeak

8 15 0.006 27,666 very smallpeak

9 15 01022 ! 16,061 smallpeak

10 15 0.042 95,967 well defined peak

11 30 0.014 35,529 well dermed peak
12 _ NA NA NA source removed/no spectrum taken

13 15 0.004 34,474 small peak

14 15 0.039 73_232 well def'medpeak

15 30 0.002 9,780 very small peak

16 30 0.019 106,572 very smallpeak

i 7 30 0.009 6,982 well defined peak

18b 30 0.146 143,196 sourceremoved/well defined peak

19 30 no peakidentified 16,42! no peaks identified

20 15 0.023 150,708 small peak

21 b NA NA NA sourceremoved / no specummtaken

22 15 0.013 29,986 well defined peak

23 15 0.724 209,402 very small peak

Background 15 no Peakidentified 6,492 no peaks identified

NA No spectrum was collected as a result of the response ofthe Ludlum Model
44-I0 2-inch by 2-inch detector, indicating that the location did not exhibit
counts above background once the source was removed.

cpm counts per minute
a Ra-226 (radium-226) activity equal to the bismuth-214 activity as determined

by the MicroMCB TM program (the background activity has been subtracted).
b A discrete source was located and removed before the spectrum was collected.



TABLE J-3

RADIOACTIVE SOURCES RECOVERED FROM SITES 1 AND 2

7 surface - 2 inchlongcylinder, 0.61 300
threadedandopenatoneend

12 3 smallcylinder~ 0.25 inchesin 0.23 !80
diameterby~ 1 inchlong

18 3 ~ 1.3inchdiameterdisk(may 0.70 200
havebeenadeckmarker)

2! 5 metalplatewithcurvedsides 9.46 3,500
approximately3 inchesby 1.5
inches

Notes: _.Ci microCurie
p.R/hr microRoentgensperhour
a TheactivitywasapproximatedusingtheLudlumModel44-102-inchby

2-inchNal detectorandtheknownactivityof the0.87_Ci radium-226button
usingthe followingequation:

C_-B
A (_Ci) - 0+g7_Ci (Equation7-1)

CI-B

where:

A = the activityof theunknownsourceingCi
C2 = numberof countsdueto theunknownsourceat a distancex

fromthe detector
CI = numberof countsdueto theknown0.87_tCibuttonat a

distancex fromthedetector
B = numberof backgroundcounts

b Exposureratestakenat one inch fromthe samplejar containingthe source.



_' TABLE J-4

NORTHWEST POINT OF SITE 1 ANOMALIES

Anomaly Initial Initial Source Final Final
Count Rate" Exposure Rate b Recovered Count Rate € Exposure Rate b

(cpm) _R/hr) (cpm) 0xR/hr)
FPOI' 8,824 6-8 No d 2,916 6-8

FP02 1,578 7-9 Yes 5,313 7-9

FP03 5,03") 8-10 No n/a n/a

FPO4 379,842 280' No n/a n/a'

FP05 1,396 5-7 Yes 2,252 6-7

FP06 40,637 80 No n/a n/a

FP07 2,249 8-1() " No n/a n/a

FP08 8,922 7'8 No rda n/a
FP09 704 6-8 No n/a n/a

FP 10 3,844 5-7 Yes 465 9-11

FP11 1,233 4-6 No n/a rda

'FP12 44,372 5-7 'Yes 953 6-7

FP13 17,850 4-5 Yes 533 5-6

FPI4 6,500 4-5 No n/a n/a

FP15 13,178 8-9 Yes 1,084 5-6

FP16 948 6-7 No n/a n/a

FP17 4,515 4-6 No n/a n/a

FP18 16,868 6-7 Yes 1 4-5I
FPI9 3,313 4-5 No€ 172 4-5

Notes:

" Net counts on the ground surface prior to excavation
b Taken at 1 meter above the ground surface
€ Net counts on the ground surface after excavation

d No single source recovered, soil appeared to have dispersed activity
Anomaly could not be located again

n/a = no source recovered, count rates increased with depth
cpm = counts per minute
_tR/hr- microRoentgensper hour



I

TABLE J-5NORTHWEST POINT OF SITE 1

GRID NODE SURVEY RESULTS

.....

; A,0 <I._ F,-1 414

A,-2 <L D F,--3 <L D

A,-4 G,0

A,-6 138 G,-2 345

B,-1 <La G,-3.5 182

B,-3 <I-c: H,I <Iv

B,-5 <I v H,-I <L v

C,0 <Lv H,-3 <Iv

C,-2 <La 1,4 <I.,D

C,-4 <I.c, 1,2 <I._

D,-I <Lv I,O <L v

D,-3 < I-c, I,-2 < I.,v

D,-5 115 J,5 145

E,0 355 J,3 137

E,-2 <Iv J,5 145

E,-4 179

Notes:
cpm = counts per minute
Ld= Detection limit = 11Ocpm
"= Net gamma count rate



TABLE J-6

SITE 1 JOGGING TRAIL ANOMALIES

i

Anomaly Initial Initial Source Final Final
Count Rate * Exposure Rate b Recovered Count Rate c Exposure Rate b

(cpm) 0tR/hr) (cpm) (/tR/hr)

JT01 9,199 8-9 Yes d 1,353 5-6

JT02 886 6-8 No n/a n/a

JT03 7,631 6-8 Yes 109 5-6

JT04 3,795 7-9 Yes 367 5-6

JT05 5,039 7-8 Yes 863 7-8

JT06 7,192 6-8 No' 2,345 6-8 ,]

Notes:

._.Net counts on the ground surface prior to excavation
b Taken at l meter above the ground surface
¢ Net counts on the ground surface after excavation
d Several small sources recovered (<1/8 inch diameter), soil activity remained elevated
€ 7,192 cpm location could not be located again, soil activity was elevated
n/a = no source recovered, count rates increased with depth
cpm = counts per minute
ttR/hr - mieroRoentgens per hour



NAS ALAMEDA,CALIFORNIA

FIGURE J-1
_ loo o loo 2oo SITE 1-TRANSECT WALKOVERSURVEY

i ______, •SCALE: 1"=200 GRID AND ANOMALY LOCATIONS

Tetrotech EM, Inc.



NAS ALAMEDA,CALIFORNIA
A_'ROX,UA__E* OF
,JO_,N_X_uL_=_4ouEs FIGURE J-2

SITE 1
12s' o l=s' zso' JOGGINGTRAIL ANOMALYLOCATIONS
I I I I I, I
i i i

SCALE:1" = 250'
L_J Tetrotech EM, Inc.
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APPENDIX K

FUNNEL-AND-GATE



FUNNEL-AND-GATE DEMONSTRATION AND TREATABILITY STUDY

The funnel-and-gate permeablereactive barriersystem for treatinggroundwater contaminated

with chlorinatedsolvents andpetroleum hydrocarbonswas installed at IR Site 1 in December

1996 undertheAdvancedApplied TechnologyDemonstrationFacility (AATDF) program. The

funnel-and-gatesystem was designed by theUniversity of Waterloo(Waterloo) and

EnvironmentalTechnologies, Inc. A plumedelineationwas conductedto determinethe optimal

location for the system. Pilot-scale testing undercontrolledconditions began in April 1997. The

data collectedduringthe plume delineationand demonstrationwere not included in the risk

assessment, because the DQOs developed forthe studywere not intendedto supportinclusion of

the data in risk assessments.

The Waterloo Demonstration Project is located in the southwestern portion oflR Site 1 adjacent

to San Francisco Bay (Figure K-I). The in situ technology treats groundwater through

(1) reductive dechlorination of chlorinated ethenes by contact with zero valent iron,which

comprises the permeable, reactive barrier; and (2) in situaerobic bioremediation of petroleum

hydrocarbons stimulated by minimal oxygen addition using an in situ biosparge system. Details

of the technology are presentedin the revisedwork plan preparedby Waterloo (Waterloo 1996).

Figure K-2 shows a plan view of the funnel-and-gate system including the monitoring well

locations within the remedial gate and control gate. The purpose of the control gate is to monitor

natural degradation of the chemicals. Figure K-3 presents a cross-sectional view of the remedial

gate. The remedial gate was installed in the FWBZ and is keyed into the BSU.

Samples to monitor effectiveness were collected from two types of monitoring wells within the

remedial and control gates (Figure K-3). "Performance" wells are fully screened wells, and their

data represent vertically integrated (averaged) concentrations with depth. "'Treatment" wells are

three-point multilevel wells and their data represent depth-discrete concentrations with depth.

Concentrations from samples collected from treatment wells are typically higher than

concentrations from fully screened wells because of lower dilution effects. In addition,

"performance" well data are validated, whereas treatment well data are not.

Details on the performance of the funnel-and-gate system are available in data summaryreports

for four quarters of sampling conducted between April 1998 and February 1999 (TtEMI 1998d,



1998e, 1999b, and 1999c). The results of the quarterly monitoring showed the contaminant

plume to be spatially variable. Influent concentrations were also variable over time. Very high

influent concentrations (in the part per million range) of cis-1,2-DCE; vinyl chloride; and toluene

were detected upgradient of the reactive barrier of the remedial gate and the control gate.

Performance monitoring identified floating product in one multilevel well less than 50 feet east

of the remedial gate. Figures K-4, K-5, and K-6 show the concentrations of vinyl chloride; cis-

1,2-DCE; and toluene detected in samples collected from the multilevel wells during the

February 1999 sampling event. Table K-1 summarizes the concentrations detected in samples

collected from the fully screened wells duringthe February 1999 sampling event. Tables K-2

and K-3 present statistical summaries of chlorinated hydrocarbon and BTEX compound

concentrations, respectively, for the four quarters of sampling. As Table K-4 shows,

concentration reductions of 98 percent or greater were achieved for all chlorinated VOCs and

BTEX compounds of interest based on data for samples collected in February 1999. The

concentration reductions were relatively constant throughout the duration of the demonstration.

In conjunctionwith the objectives of the AATDFprogram, which were to demonstratethe

remedialtechnology's capabilitiesandlimitations, remedial objectives were set for the funnel-

_" and-gate demonstration. Theremedialobjectives proposed for the demonstration, which for the

most partcoincide with CaliforniaMCLs,are shown in Table K-5 along with a comparison of

the effluentconcentrations fromthe February1999 sampling event (TtEMI1999b).

The Waterlooplumedelineation,conductedto determinethe optimallocationfor installationof

the funnel-and-gatesystem,focusedonthe groundwaterhot spotarea(wellsM028andM034).

Thelocationof monitoringwells andmultilevelsamplingpointsareshowninFigureK-7.

Resultsof this plumedelineationarepresentedinTableK-6. IsocontoursforchlorinatedVOCs

andtotal BTEXconcentrationsarepresentedinFiguresK-8 andK-9,respectively.Datafrom

theWaterlooinvestigationwerealsousedto preparethe isoconcentrationcontoursforVOCs

appearinginFigures6-29and6-30.
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FUNNEL-AND-GATE
ALAMEDA POINT

Sample
Location VC I:I-DCE c-I_2-DCE t-I_2-DCE TCE BENZENE TOLUENE ETHYLBENZENE XYLENE(total)
CR1P 520 1 U 200 6 1 U 6 89 36 140

CRSP 1,100 1 U 300 5 1 U 16 120 31 92
CR7P 860 1 U 220 4 1 U 20 60 32 78

RIPA 15,000 25 U 25,000 25 U 25 U 40 620 26 140
R5PA 41 IU 18 1U 1 U 7 120 2 4

_7PA 0.5U IU l U IU I U 0.5U IU I U IU
R8PA 0.5U IU IU IU IU 0,5U IU I U IU

RIPB 3,200 100U 1,600 100U I00U 50U 160 100U 100U
R5PB I IU 4 IU IU I 6 IU IU
R7PB 0.5U I U I I U lU 0.5Ui IU 1UI IU

R8PB 0.6 l U 2 IU IU 0.5U I U I U IU

RIPC 2,000 50 U 640 50U 50U 32 510 50 U 73
R5PC 2 IU 3 I U lU 3 14 I U IU

R7PC 0.5U I U I I U I U 0.5U l U l U l U

Notes:

1Allunits inmicrogramsperliter
I,I-DCE l,l-Dichloroethene
c-I,2-DCEcis 1,2-Dichloroethene
J Estimated concentration

t-I,2-DCE trans 1,2-Dichloroethene

BTEX Benzene,Toluene,Ethylbenzene,andXylene
cvoc Chlorinatedvolatileorganiccompound
TCE Trichloroethene
U Nondetect
VC Vinylchloride

Page1



TAB_I_ K-2 (

STATISTICAL SUMMARY OF CHLORINATED VOLATILE ORGANIC COMPOUND CONCENTRATIONS FOR FOUR QUARTERS OF
SAMPLING

REMEDIAL GATE PERFORMANCE WELLS ,,b
FUNNEL-AND-GATE

ALAMEDA POINT

Row 1 Row5 Row 7

Mean Std. Dev. Mean [ Std. Dev. Mean Std. Dev.
First Quarter

Vinyl Chloride 11,100 5,587 37.0 33.4 1.2 1.3
1,1-Dichloroethene 250 - 3.8 4.4 0.5
trans1,2-Dichloroethene 250 - 3.8 4.4 0.5 -

_is 1,2-Dichloroethene 24,667 11,441 66.3 25.0 8.7 4.5
Trichloroethene 250 - 3.8 4.4 0.5 -

Second Quarter
VinylChloride 23,667 4,784 243 69.4 193 28.7
1,1-Dichloroethene 125 1.8 0.9 0.5 -

_ransl_2-Dichloroethene 125 1.2 0.9 0.5
H

:is 1,2-Dichloroethene 36,000 14,445 317 41.1 287 17.0
l'richloroethene 125 1.8 0.9 0.5

Fhird Quarter
III

Vinyl Chloride 19,667 3_859 2.0 0.9 2.7 0.5
1,l-Dichloroethene 70.0 28 0.5 0.5

trans1,2-Dichloroethene 50.0 0.5 0_5

cis 1,2-Dichloroethene 47,333 9r104 9.3 2.9 5.3 0.5
Trichloroethene 50.0 0.5 0.5
Fourth Quarter

i i i

Vinyl Chloride 6,733 5,865 14.7 18.6 0.3 0.1
1,1-Dichloroethene 29.2 16 0.5 0.5 -
trans1,2-Dichloroethene 29.2 16 0.5 0.5 -

cis 1_2-Dichloroethene 9,080 11,263 8.3 6.8 0.8 0.2
Trichloroethene 29.2 16 0.5 - 0.5

Notes:

'All unitsin microgramsper liter

bRows witha standarddeviationof'-' indicatesall samplesfromthatrow werenon-detectfor thatcompound
andmeansare one-halfreportinglimit.

Std.Dev. - Standarddeviation

Row 1 mean calculatedusing columnsA, B, and C.
S:U_LAMEDA\CTO20S_ISTQTK\TBL4.13.XLS
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TABLE K-3

STATISTICALSUMMARYOFBENZENE,TOLUENE,ETHYLBENZENE,ANDXYLENECONCENTRATIONSFORFOURQUARTERS
OF SAMPLING

REMEDIAL GATE PERFORMANCE WELLS ,,b
FUNNEL-AND-GATE

ALAMEDA POINT

Row 1 RowS Row 7
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

First Quarter
Toluene 1,743 978 295 248 1
Benzene 125 18.7 15.6 0.3

Eth_lbenzene 250 3.8 4.4 0.5
Xylene(total) 250 7.2 9.1 0.5 -
SecondQuarter
Toluene 2,033 403 147.3 88.9 45.7 12.1
Benzene 80.0 28.3 15.3 1.7 7.0 0.8

Ethylbenzene 125 - 1.8 0.9 0.5
Xylene(total) 125 - 1.8 0.9 0.5

ThirdQuarter
Toluene 2_433 249 17.7 4.5 0.5
Benzene 93.0 13.1 1.9 0.9 0o3

Ethylbenzene 50.0 - 0.5 - 0.5
Xylene(total) 347 28.7 0.5 - 0.5
FourthQuarter
Toluene 430 196 46.7 51.9 0.5
Benzene 32.3 6.2 3.7 2.5 0.3

Ethylbenzene 33.7 11.5 1.0 0.7 0.5 -
iXylene(total) 88 38.2 1.7 1.6 0.5 -

Notes:

'All units in micorgramsper liter

bRowswith a standard deviationof'-' indicates all samples fromthat row werenon-detect for thatcompound
and means are one-half reportinglimit.

Std. Dev. - Standard Deviation

Row 1 means were calculated using column A, B, and C wells.

S:LM..AMEDA\CTO205\I STQTR\TBL4-14XLS



TABLE K-4
PERCENT CONCENTRATION REDUCTIONACHIEVED IN REMEDIAL GATE

PERFORMANCE WELLS

FOURTH QUARTER (FEBRUARY1999)
FUNNEL-AND-GATE

ALAMEDA POINT

Compound Row 1 Average Influent Row8 Average Effluent Percent

Concentration (_tg/L) Concentration(_tg/L) Removal a

Vinyl chloride 10,920 0.43 99.9

1,1-dichloroethene 48 0.50 98.9b

cis 1,2-dichloroethene 18,028 1.25 99.9

trans 1,2-dichloroethene 40 0.50 98.7b

trichloroethene 30 0.50 98.3b

Benzene 53 0.25 99.5b

Toluene 898 0.50 99.9b

Ethylbenzene 41 0.50 98.8b

Xylene (total) 125 0.50 99.6b

Notes:

"Percentremovalcalculatedas Row1(A toE) -Row8 (A,B) x 100%

Row 1(A toE)

bThesecompoundshadat leastonenondetectvalue. Averageswerecalculatedusinghalfof the quantitationlimitforsamples
havinga Uqualifier.

_g/L microgramperliter

SI_LAMEA\CTO20_ ! STQTR\TABLES\TBI_- 15 XLS
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TABLE K-5

COMPARISON OF REMEDIAL OBJECTIVES
AND EFFLUENT CONCENTRATIONS IN PERFORMANCEWELLS

FOURTH QUARTER (FEBRUARY1999)
FUNNEL-AND-GATE

ALAMEDAPOINT

Compound Remedial Objective" Effluent Concentrations in R8PA Effluent Concentration in RSPB

(_g/L) (_tg/L) (pg/L)
Vinyl chloride 2 0.SU 0.6
l, l-dichloroethene 6 1U 1U

cis 1,2-dichloroethene lO 1U 2
trans 1,2-dichloroethene 10 1U 1U
Benzene 10 0.5U 0.5U
Toluene 150 1U 1U

Ethylbenzene 700 1U 1U
Xylene(total) 1,750 1U 1U

Notes:

Remedialobjectivesarethesamevaluesasselectedbythe Universityof Waterloo.
RSPAandRSPBaretheeffluentperformancewellsinRow8.
_tg/L microgramperliter
U nondetect

S:_ALAMF_\CT020S_I STQTR\TABLES_TBL4-16._S



TABLE K-6
CHLORINATED AND PETROLEUM HUDROCARBON CONCENTRATIONSIN MONITORING WELLS

AND MULTI-SCREEN SAMPLINGPOINTS
WATERLOO PLUME DELINEATION, 1996

IR SITE 1, ALAMEDA POINT
(Page I of 2)

ID I,IDCE tI2DCE c12DCE TCE PCE VC BEN TOL ET-BEN P/M XYL O XYL

BLANK 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BLANK 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH11-1 0.0 259.7 0.0 4.5 0.0 0.0 0.0 3.5 0.0 0.0 0.0
BH11-3 7.4 120.8 7048.5 0.0 0.0 884.9 0.0 0.0 0.0 0.0 0.0
BH03-1 388.7 315.0 218625.1 239.1 0.0 16696.8 286.0 8782.5 173.2 706.0 300.8
BH03-3 0.0 7.0 240.6 0.0 0.0 307.8 0.0 17.8 0.0 0.0 0.0
BH04-1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH04°3 0.0 0.0 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH02-1 136.3 290.1 72838.9 29.3 0.0 6766.7 117.3 7284.9 148.5 602.2 288.6
BH02-3 0.0 5.4 650.4 0.0 0.0 158.9 0.0 125.6 0.0 22.4 9.1
BH06-1 0.0 274.9 61.9 7.3 0.0 176.4 0.0 22.9 47.4 7.5 0.0
BH06-2 0.0 !23.8 0o0 0.0 0.0 58.6 22.2 0.0 0.0 4.4 0.0
BH08-1 0.0 0.0 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH08-3 0.0 0.0 0.0 0.0 010 0.0 0.0 0.0 0.0 0.0 0.0
BH09-1 0.0 144.4 0.0 0.0 0.0 65.5 0.0 0.0 0.0 0.0 0.0
BH09-3 0.0 18.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH07-1 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH07-3 0.0 209.8 2020.9 242.4 0.0 110.1 0.0 0.0 0.0 0.0 0.0
BH10-1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH10-3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH05-1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH05-2 0.0 0.0 56.3 0.0 0.0 9.7 0.0 0.0 0.0 0.0 0.0
BH12-1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH12-3 0.0 0.0 60.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH03-2 0.0 7.2 339.7 0.0 0.0 214.7 0.0 25.0 0.0 0.0 0.0
BH11-2 0.0 5.3 1401.7 0.0 0.0 651.9 9.8 19.8 0.0 0.0 0.0



TABLE K-_ ,Continued)
CHLORINATED AND PETROLEUM HUDROCARBON CONCENTRATIONSIN MONITORING WELLS

AND MULTI-SCREEN SAMPLINGPOINTS
WATERLOO PLUME DELINEATION, 1996

IR SITE 1, ALAMEDA POINT
(Page 2 of 2)

ID 1,1DCE tl2DCE cl2DCE TCE PCE VC BEN TOL ET-BEN P/M XYL O XYL
(gn4

BH04-2 0.0 0.0 23.7 0.0 0.0 36.7 0.0 0.0 0.0 0.0 0.0
BH02-2 0.0 9.5 1179.5 0.0 0.0 431.1 6.3 200.4 6.1 34.4 16.2
BH08-2 16.6 27.2 5538.4 11.4 0.0 7408.7 49.1 1743.6 84.9 320.1 145.1
BH09-2 0.0 28.8 0.0 0.0 0.0 33.3 34.6 0.0 0.0 0.0 0.0
BH07-2 0.0 0.0 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH10-2 0.0 0.0 11.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH12-2 0.0 0.0 19.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MW-2 0.0 356.8 730.9 170.2 0.0 475.6 0.0 4.1 26.2 10.1 0.0
MW-3 42.7 67.7 22380.6 7.8 0.0 4792.5 55.5 960.9 5 I.1 110.8 47.5
MW-1 0.0 17.0 0.0 0.0 0.0 0.0 35.6 15.1 0.0 0.0 0.0
MW-4 37.1 59.8 23250.2 0.5 0.0 4630.9 52.1 931.0 105.3 112.1 47.8
BH13-1 0.0 0.0 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BHI3-2 15.6 26.3 5145.2 8.0 0.0 6953.7 47.0 1633.8 84.6 300.1 131.5
BH13-3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LAB BL 0.0 0.0 0.0 0.0 0.0 0.0 0o0 0.0 0.0 0.0 0.0

EQUIPBLB-6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
EQUIPBLB-4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
EQUIPBLB-3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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RESPONSE TO COMMENTS ON THE At_AMEDA POINT DRAFT RI FOR OU 3

REF [ COMMENT I RESPONSIBLEPARTY& RESPONSE
Ref [ Comment }ResponsibleParty& Response
OU3 FocusGroup,RAB,MarySuRer

LandfillPresumptiveRemedy Thelandfillat Site1qualifiesforthepresumptiveremedy
1 TheOU-3focusgroupdoubtswhetherproposinga presumptiveremedyis appropriateatthis perthememo"Applicationof the CERCLAMunicipal

pointin timeforthe OU-3landfillsite.Weareconcernedwiththeproblemof shallowground LandfillPresumptiveRemedyto MilitaryLandfills"(EPA,
waterandthe fact thatsectionsof the landfillarelocatedonthe edgeofthe Bay(indeed,landfill 1996). Thepresumptiveremedycontainsprovisionsfora
wastehadbeenusedas bay fillmaterialinthebumarea).Furthermore,the landfillcontains landfillcap, "hotspot"removal,groundwaterandleachate
unknownquantitiesof Ra-226andhasreceivedlargequantitiesof industrialwastes.Thus,the treatment,landfillgascollectionandtreatment,and
OU-3landfilldoesnot appeartomeetalltherequiredcriteriato pursuethe presumptiveremedy institutionalcontrols.Militarylandfillswith "large
approachatthisstage ofthe analysis, quantitiesof industrialwastes"havebeencappedunderthe

presumptiveremedyasdetailedintheEPAmemo(EPA
1996).

InHighlight3 of theEPAmemo,military-specificwastes
consideredcomparabletohazardouswastes typicallyfound
in municipallandfillsincludelow-levelradioactivewastes.
Theradioactivedialsfoundthroughoutthe landfillwill
potentiallyfall intothe low-levelradioactivewastes
category.Theradiologicalsurveyshouldbe completedby
June1999at Site 1. Radioactivedialswithinthe areatobe
cappedwillberemovedonly as requiredto beprotectiveof
humanhealthandthe environment,takinginto accountthe
landfillcap thicknessof at least4 feet. Radioactive
anomalieslocatedoutsidethe proposedlandfi!lcap areawill
beeitherremovedorcapped, dependingon the quantity
anddistribution.

Appropriateengineeringmeasureswill be takenwhen
extendingthelandfillcap to the edgeof theBay toprotect
againsterosion.Shallowgroundwaterremedialactions
willbe evaluatedin the OU 3 FeasibilityStudytoprotect
humanhealthandthe environment.

Thepresumptiveremedytechnicalmemorandumwillbe
expandedin AppendixE to addressthese issues.

OnshoreversusOffshoreRiskAssessment Groundwaterfromthe landfillis addressedin the OU 3 RI.
TheOU-3focusgroupassumesthatthedatacollectedduringthe remedialinvestigationshould Addressingsedimentsinthe OU 4 R1will not interferewith
be usedto helpdeterminethebestpossibleapproachandremedyduringthe feasibilitystudy, theremedialactionselectionat Site 1.
Byseparatingthe onshorelandfillfromtheoffshorewater,the riskstothe offshoreareaandthe
interactionof thepotentialremedyof the landfillwiththeoffshoreareacannotbeproperly Areviewof theoffshoresedimentdataindicatethatthe
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RESPONSE TO COMMENTS ON THE ALAMEDA POINT DRAFT RI FOR OU 3

RI=F COMMENT RESPONSIBLE PARTY & RESPONSE
assessed. Since the offshore risks aredue to the landfill,the focus groupbelieves that it should chemicals detectedin sediments are frequentlynot those
be assessed in this remedialinvestigation,not by waiting untilOU-4. detectedat Site 1, and therefore an association between
Additionally,the areaoffshore of the landfill does not show up in OU-4 in any documentthat chemicals at Site 1andoffshore sediment is not clear. Also
we could find. Nor does it show as.anarearequiringany remedyin Figure1-2. Pleaseoutline contaminantssuch as DDT and PCBs were detected in
the waterareaoutside of Site 1 similarlyto the offshoreareasotherwise shown in OU-4. offshoresedimentsthat were not identified in the Site 1RI
Potentially,this area shouldbe providedwith a differentsite numberto assurethat itis included as COPCs. These compoundsmay originatefrom other
in all futureanalysis, sources atAlamedaPoint or aroundthe Bay. Finally, the

highest detectionsof some chemicals in sediments areatthe
greatestdistances from shore, therefore appearnot to be
relatedto Alamedasources. The preliminaryreview of
sedimentdataindicatedthat all sediment chemicals should
be analyzed in view of sources from a broaderarea,and
analyzed in a morecomprehensive mannerthanis possible
looking atSite 1 alone. Therefore this analysiswill be
combinedwith all offshore sediment dataandevaluatedas
par t of OU-4.

A footnotewill be addedto Figure 1-2 to indicatethat
offshore sampleswill be addressedunderthe OU-4 RI.
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RESPONSE TO COMMENTS ON THE AMEDA POINTDRAFT RI FOR OU 3

REF COMMENT RESPONSIBLE PARTY & RESPONSE
3 Incomplete Exposure Pathway Analysis 1. In the future,the landfill will be capped. Gas

The RIpresentsan incomplete exposurepathwayanalysisandhas thereforeunderestimatedthe emissions from landfill vents will be monitoredand treated
potential impactsof the landfill site. The following importantexposurepathwayshave been as necessaryto meet applicableemissions standards.
ignored: Therefore,airmonitoringbeyond that described above, and
1. The Landfill Gas Pathway. The landfillcontainsundeterminedquantitiesof volatile organic downwindairdispersionmodeling will not be necessary

chemicals andRa-226, mixedtogetherwith otherwastes such as garbage.This mixturemay afterthe landfillis capped.
producetoxic and radiologicallandfillgases, e.g., vinyl chloride fromthe biodegradationof
chlorinatedVOCs, and Rn-222fromthe decompositionof Ra-226. However,no air Potentialexposureto volatile emissions from surface soil (0
monitoringor air-dispersionmodeling has apparentlybeencompletedat ordownwindof to 2 feet below groundsurface Fogs]) atthe uncapped
the landfill. Likewiseno exposurepathwaysdownwindof the landfillhave been analyzed, landfillwere evaluatedin the human health risk assessment

2. The Surface Water and Sediments Pathway. Contaminatedgroundwaterhas been (HHRA)undercurrentconditions. No volatile carcinogenic
discharginginto the SF Bay watersfromthe boundaryof the landfill.Futureuse of the chemicals were detectedin surfacesoil, andthe hazards
areaswhere this dischargeis occurringwould includerecreationalactivitiesin which associatedwith inhalationof non-carcinogenic volatile
individualsmay be exposedto site relatedcontaminantsin nearby surfacewaterand emissions fromsurfacesoil are insignificant (less than 1E-
sediments.The OU-3 Focus Groupdoes notagreethat the analysis of Bay surfacewater 04) underboth occupationalandrecreationalexposure
and sedimentsshould be dealtwith only in theOU-4 RI; these issues shouldbe thoroughly conditions. Similarly,risks associated with inhalationof
analyzedin both RIdocuments, volatileradionuclidesare less than 1E-08under both

3. Ground Water Pathway. Regardlessof the engineeringapproachchosen for the landfill, occupationaland recreationalcondition.
groundwaterwells could be establishednearthe landfill site.For example,during future
droughtseasons,wells could be established in the proximityof the site for irrigation. To furthersubstantiatethis point, the Navy investigated the
Pumpingof these wells couldchange the groundwatergradientcreatinga contaminant impactsof evaluatingpotentialvolatile emissions from the
plumein areasthatarecurrentlyupgradientof the landfill.Because of this possibility, the full soil column. Inadditionto acetone and radium-226
futuregroundwaterpathway shouldto be assessedin the RI, even if only t6 documentthe (chemicalsof concern[COC] in surfacesoil), seven other
need for institutionalcontrolson the use of groundwaternear OU-3. volatile organicchemicals (VOC) were infrequently

detectedin the full soil column. However, all seven of
these VOCs were detectedat frequencies less than five
percentandat maximumconcentrationsless than 10 percent
of their respectiveEPA Region 9 residentialsoil PRGs.
Therefore,consistentwith the COC selection process
describedin the HHRA, these VOCs would not have been
retainedas COCs.

Further,theexposurepoint concentration(EPC) for acetone
was reducedfrom 1.1 mg/kg to 0.11 mg/kg and forradium-
226 was slightly increasedfrom0.9 pCi/g to 1.2 pCi/g when
calculatedbasedon results for the full soil column.
Therefore, even if results for the full soil column were
considered, risks and hazards associated with inhalation
exposures above the landfill would be insignificant.

Because risks and hazards associated with inhalation
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RESPONSE TO COMMENTS ON THE ALAMEDA POINT DRAFT RI FOR OU 3

RF:F COMMENT RESPONSIBLE PARTY & RESPONSE
exposuresdirectlyabove the landfill are insignificant,and
exposuresdownwindof the landfillwill be lower than
above the landfill(even if downwind residentialexposure is
assumed), thereis no needto conducteither air monitoring
or airdispersionmodeling.

The Navy acknowledgesthat high concentrationsof vinyl
chloride andother solvents were measuredin groundwater
samplescollectedbeneath the landfill. However, in order
forreceptorsto potentiallybe exposed to these solvents
through inhalationof ambientairabove the landfill, the
chemicalsfirst have to migratefromthe ground water into
the vadose zone andfrom the vadose zone into the ambient
air. Further,because no constructionis assumed to occur
on the landfill, there will be no enclosed spaces for the
volatile chemicalsto accumulate.

Nevertheless,the Navy will model potential emissions of
VOCs presentin the groundwaterbeneath the landfill and
will estimatethe resultingconcentrationsof these VOCs in
ambientairabovethe landfill. The estimatedambient air
concentrationswill be comparedwith EPA Region 9
ambientairPRGs. The RIwill be revised to include the

resultsof the modeling and comparison of estimated
ambientairconcen_,ationsto EPA Region 9 ambientair
PRGs. If theestimatedambient airconcentrationforat
leastone VOC exceeds its EPA Region 9 ambient airPRG,
the RIwill be revised to evaluatepotentialexposures to the
estimatedambientairconcentrationsunderboth
occupationaland recreationalexposure scenarios. As
describedaboveregardingpotentialVOC emissions from
soil, the Navy will evaluate the need to conduct air
monitoringor airdispersionmodeling based on the results
of thePRGcomparison andany additionalexposure and
risk analysis.

2. The Navy acknowledges that contaminated
groundwaterhasbeendischargingintoSanFranciscoBay.
The Navy also acknowledges the potential that recreational
activities such asboatingcould result in exposures by
receptorsto contaminatedsurfacewaterand sediments.
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However, though the surfacewater and sediment exposure
pathways are theoretically complete, the Navy asserts that
any such exposure is likely to be minimal for the following
reasons.

There is no beach along the San Francisco Bay off of
AlamedaPoint, the temperatureof the bay water is very
cold, anddangerouscurrentsin the areaare well known.
These factorswouldsignificantly reduce, even eliminate
potentialexposuresto surfacewaterand sediments
associatedwith these recreationalactivities. While boating
may occuroffofSite I, potentialreceptorsareassumed to
remainin theirboats to avoid the cold water and dangerous
currents.

The Navy has significantconcerns regarding quantitative
characterizationof risksandhazardsassociated with
potentialexposureto chemicals in mediasuch as surface
water,sediment,andaquaticlife thathave been impacted by
a host of sources andreleasesunrelatedto bay areaNaval
installations. More specifically, the Navy is currently
evaluatingthis issue on a program-widebasis.

At a minimum,the Navy wi!! revise the RI to briefly, but
clearly, summarizethe reasonswhy potential exposures to
surfacewaterand sedimentsoffof Site 1are expected to be
minimal.As necessary,the RI will be revised consistent
with theresultsof the on-going program-wideevaluation.
Analysis of bay surfacewaterand sedimentswill be
evaluatedmorecompletely in the OU-4 RI.

3. The Navy acknowledges that regardless of the
engineering approachchosen for the landfill, groundwater
wells could be established near the east side (upgradient) of
Site 1. The Navy is currently conducting modeling to
e_,aluatewhether sustained pumping of a ground water well
in this area would (1) result in total dissolved solids (TDS)
levels in the ground water withdrawn from this well to
exceed 10,000 ppm (making the ground water unusable as
a drinking water source), (2) assuming sustained pumping,
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how long before such a TDS level was reached,and (3)
wouldthe sustainedgroundwaterpumping result in
_ontaminantspresentin the groundwaterplume impacting
the quality of the waterbeing drawnfrom the hypothetical
groundwaterwell.

At a minimum,the Rl will be revised to present the
methodology andresultsof the sustainedpumping model.
If themodeling results indicate that sustained pumping is
theoreticallypossible (without resultingin TDS levels
exceeding 10,000 ppm) andthat such pumping could
impact and draw contaminantsfrom the groundwater
plume,thereby impactingthe qualityof the water being
drawnfrom the well, the Navy will revise the OU 3 RI to
incorporatean evaluationof the exposures, risk, and
hazardsassociatedwith this groundwaterpathway.
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Radiological Removal Action 1. The Navy disagrees thatcleanup levels should be based

4 1. The action level forcleanupof Ra-226 should be basedupon CERCLAacceptablerisk. on PRGs. The Navy cleanup level initially proposed for the
EPARegion 9 has calculatedthat the 1 in one-millionrisk level forRa-226 (in equilibrium radiologicalremoval action was 5 pCi/g per 40 CFR
with its daughters)would be 0.02 pCi/g and0.006 pCi/g forcommercialsoil and residential 192.12(1). This regulationestablishes cleanup criteriafor
soils, respectively (See: "Risk ComparisonforRadionuclidesin Soil," Steve DeanEPA radium-226averagedover 100 square metersnotto exceed
Region 9 Health Physicist,December 18, 1996).Given thatthese activitylevels are likely the backgroundlevel by more than5 pCi/g averagedover
to be lowerthan the regionalbackgroundlevels, this means that the CERCLA cleanup level the first15 cm soil depth. Another cleanup level of 25
forRa-226 shouldbe set atbackgroundlevels, not at 5 pCi/g, mrem/yrTEDEabove backgroundfor average membersof

a criticalgroup whereresidualradioactivityhas been
reducedto levels thatareas low asreasonableachievable

2. The natureand extentof this removalaction needs to be thoroughlydiscussed in the RI.In (ALARA) is an ARARunder 10 CFR 10.1402.
"particular,the level of confidence in radiumremovalshould be reported.

A risk assessmentwill be performed in accordancewith
EPA guidance to ensurethe risk from Ra-226 is reduced to
an acceptablelevel in areasoutside of the Site 1 landfill
cap. This will all takeplace underthe proposedremoval
actionorunder the Site 1 remedial action.

Radiationanomalieswithinthe landfill willmost likelynot
requireremovaltobeprotectiveof humanhealthand the
environment,takingintoaccountshieldingprovidedby the
landfillcap. Radiationlevelspenetratingthe landfillcap
willbe modeledusinga softwareprogram (Microshield)to
optimizecapdesignandpotentialanomalyremoval. This
informationwillbeusedto ensurethat the cap thickness
willbeprotectiveof anyradiationleftwithinthelandfill.

2. The radiological removal action as initially proposed,
has not been carried out by the Navy. To date, radiological
surveys have been completed within the Site 1 boundary
but the removal action has not occurred due to the number

of anomalies detected. Currently, additional radiological
surveys are being conducted adjacent to Site 1boundaries.
Results from the surveys are anticipated in June 1999.

The Navy has decided to address radiation anomalies within
Site 1 boundaries under the OU 3 gI. Results from the

radiological survey outside of Site 1 boundaries are
anticipated to be addressed under the removal action.
However, the Navy will make the determination whether to
expand Site 1 boundaries to address additional radiation
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anomaliesaftersurvey resultshave been reviewed. A
discussionof the ongoing radiological surveys andstrategy
will be addedas Section 6.4.3 of the draftfinal OU 3 RI.
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5 Baseline Risk Assessment Issues 1. As describedunderthe response to "Incomplete

1. The RIhas underestimatedpotential baselineimpactsof the site since it has failedto ExposurePathwayAnalysis," potential occupational and
considera residentialexposure scenario.The Risk Assessmentreportsthathousing maybe recreationalexposures to receptorslocated above the
permittedin the NorthwestTerritoriesreuse zone, partof which containsthe landfill, landfillwere evaluatedin the HHRA and determined to be
Zoning is not a fail-safemechanismforpreventionof certainresidentialdevelopmentnear insignificant. Further,even if residentialexposure above
the landfill site. For example, live-workspaces andother zoningvariancesarelikely to thelandfillwere assumed,the risks and hazardsassociated
occur. The pathwayanalysis has ignoredthepossibilitythat futureresidencesmay be withexposureto volatile COCs migratingfrom site soil
placed inthe proximity of, anddownwindof the landfillsite. throughinhalationwould be insignificant.

2. Soil ingestion rates forrecreationalexposure.Table C.5.4-1 of the riskassessment presents
recreationalsoil ingestionrates thatare inconsistent,in severalways, withthe guidance Becausetheconcentrationsof COCs in the air downwind of
presentedin EPA's 1997 versionof theExposureFactorsHandbook. the landfill will be lower than concentrations above the
First, contraryto the Navy'sassumptionsin the risk assessment, soil ingestionratesdo not landfill,therisks andhazardsassociatedwith exposure to
remain constantover the courseof the day.Table4-15 of EPA's ExposureFactors volatile COCsthroughinhalationat locations downwind of
Handbookindicatesthatthe outdoor soil ingestionrateforchildrenis approximately7 the landfill would also be insignificant. Therefore, with
times greaterthan the indoorrate. regard to potentialexposureto VOCs release from site soil,

Second, the Navy used daily soil ingestionratesof 100mg/day and50 mg/day, the RIhas not underestimatedpotentialbaseline impacts;
evaluationof potentialresidences located downwind of the

respectively,to calculate itsRME andaveragehourlysoil ingestionrates.However,EPA's landfillis unnecessary.
recommendedvalues forhigh-end and averagedailysoil ingestionin childrenare400

mg/day and 100 mg/day,respectively. The Navy is modelingthe potential release of VOCs present
The informationpresentedin the ExposureFactorsHandbookimpliesthat an RME in the groundwaterplume beneaththe landfill into the
recreationalsoil exposurerateforchildrenshouldbe set at around70 rag/hour(which can ambientairabovethe landfill. As described above under
be calculatedusing the informationpresentedabove,and by assuminga constantoutdoor
soil ingestion rate,and also, thatchildrenspendabout 1,000 hoursper year outdoors), the responseto "IncompleteExposure Pathway Analysis,"

the Navy wil! assess theneed to conductair monitoringor
3. The Navy should use all availableRfDs andSlopeFactors. The Navy shouldalso use airdispersionmodeling basedon the evaluationof the

surrogates,route-to-routeextrapolation,and primaryliteratureto develop toxicity values modelingresults
forother chemicals. Otherwisedo a thoroughqualitativeassessmentof exposure for
qualitativelyanalyzed chemicals. This issue was also broughtup in the remedial
investigationfor OperableUnit#1. 2. The soil ingestionratesused in the OU 3 HHRA are

associatedwith exposureby adultreceptorsandare the
same assumptionsused to assess potential recreational
exposuresat otherAlameda Point sites (for example, OU-
1). The soil ingestionratesidentified in the comment are
specific to exposureby a child receptor. Recognizing that
the OU 3 RI, unlikeother Alameda OU RIs, did not
evaluatepotentialresidentialexposurebecause Site 1 is a
landfill,theNavy acknowledgesthat evaluation of potential
exposure by a child receptorin a recreationalsetting is
appropriate.

The Navy will revisethe OU 3 HHRA to incorporatean
assessmentof potentialexposures by a child receptor in a
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recreationalsetting. The Navy will identifyand use soil
ingestionratesconsistentwith EPA's 1997 "Exposure
FactorsHandbook"and DTSC's "Supplemental Guidance
forHumanHealthMultimediaRisk Assessments of
HazardousWasteSites and PermittedFacilities."

3. The Navy agreedto display only the risk and hazard
indices values calculatedusing DTSC methodology without
any furtherchanges. In review of the draftOU1 report
datedAugust 28, 1998, which contains the same values as
displayedin the draftfinal report,the DTSC toxicologist
madethe following comments:

"The exposureparameters(Tables D.5.2-1 through D.5.2-
18) were checkedat randomand foundto be those
previouslyagreedupon."

"The DTSC dermalabsorptionfactors(Table D.5.4-17)
werechecked andfoundto accuratelyreflect those
containedin the DTSC PreliminaryEndangerment
Assessment (PEA)Manual."

"The Ca!EPACSFS were checked at randomand foundto
accuratelyreflectthe most recent listing by the Office of
EnvironmentalHealth HazardAssessment (OEHHA)."

"Intakecalculations,andthe associated non-cancerhazard
andincrementalcancerrisk, were checked at randomand
we were able to duplicatethe values presented."

Further,theNavy didnot andwill notrely on the EPA
Region 9 PRGtable as a sourceof toxicity information;
toxicity informationwas gatheredfrom IRIS and HEAST as
describedin the textof Appendix D. The noncarcinogenic
assessmentfully complies with all DTSC and EPA
guidance documents.

EPA Region 9 PRGs were included as an attachment to
Appendix D solely as a reference for the dermal exposure
assessment methodology that was used in the Navy values,
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at the direction of EPA. EPA failed to provide the guidance
document on which that methodology is based, but had
insisted that the Navy use it. Therefore, the Navy
referenced the EPA Region 9 PRGs. PRGs are also
included in the upcoming HHRAs as a reference for the

COPC selection process.
Lack of Dioxin Data The Navy agrees that dioxin would be expected to be

6 The RI has inadequately tested for possible dioxin contamination at OU-3, especially in the bum present in the burn area. The bum area is proposed to be
areas. The few surface soil samples that were tested for dioxins had detection limits that were capped under the presumptive remedy, thereby protecting
greater than soil PRGs by a factor of 10. human health and the environment. Additional sampling in

this area would therefore not be warranted.

7 Unexploded Ordinance Removal Action A discussion of the UXO removal action was presented
There does not appear to be any discussion of unexploded ordinance (UXO) and the UXO with the Pistol Range Investigation data in Section 6.4,
removal action that has taken place at OU-3. This should he presented in the document, because the removal action occurred during the Pistol

Range Investigation.

A moredetaileddiscussionof theUXOremovalactionand
additionalproposedUXOsurveyswill be addedto the Draft
FinalOU3 RIin Section6.4.4.

GeneralQuestions
RAB COMMENTS ,,,

1 What is the best estimate of the area and volume of the landfill, pistol range, and contaminated The area of landfill disposal cells is approximately 14.7
bay sediment in OU-3? acres. The area of the pistol range is approximately 1 acre.

The proposed landfill cap will cover an area of
approximately 24 acres encompassing the majority of Site
I. A seventh disposal cell was added to the landfill based
on aerial photos. Records have not been found that indicate
burial depth of waste. Although the volume of the landfill
can be estimated, it is irrelevant for the presumptive remedy
of capping and will not be presented in the RI/FS.
Estimated bay sediment area and volume will be presented
in the OU 4 RI.

2 Please describe how the soil, water, and air samples were used to operationally define the The criteria used to define the geographical boundaries of
geographical boundaries - vertical and lateral extent - of contaminated media, the disposal cells were delineated from aerial photographs.

Soil samples were collected from the landfill and areas
adjacent to the landfill.

Groundwater samples were collected to determine the
vertical and lateral extent of groundwater contamination.
Wells were positioned upgradient, downgradient, and along
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the northernandsouthernboundariesof the landfill.
Numerouswells were positionedalong the shoreline
directlywest of the fill cells to determinethe extentof
contaminantsenteringthe Bay.

Air sampleswerenot collecteddurin_the OU 3 RI.
3 Please providea an appendixof all informationthatwas used to establish thehistoryof Thisdiscussion is presentedin Section 6.2 of the RI report

contaminationin OU-3 andthe offshorewaterin OU-4. andreferencesareprovided. Past disposal records were not
availablefor theSite 1 landfill.

4 On page 5-4, Identificationof Chemicalsof Concern, Paragraph2, it is stated that: The subsurfacesoil is notconsidered an exposure medium
"Subsurfacesoil andgroundwaterare notconsideredexposuremedia atSite 1because,as a for the Site 1 HHRA. However, the subsurfacesoil has
landfillthatwas covered withfill soil andclosed in 1956, the site cannotbeexcavatedand beenadequatelysampledfollowing plans and procedures
the groundwaterbeneathitcannotbe used." reviewedandapprovedby the regulatoryagencies. COCs

forsurfacesoilwereselectedbasedon theanalyticalresults
We believe that becausethe areais a landfill andgroundwateris contaminated,all COCsin from approvedsamples. The decision to assess potential
soil, soil gas, groundwater,surfacewater, andair must be identifiedandadequately

exposuresto chemicals insoil to the interval0 to 2 feet bgs
sampledin orderto conducta validHHRAandEcologicalriskassessmentunderthe
assumptionof no landfill cover ( the currentcondition).This doesno appearto have been was incorporatedinto the approvedwork plan and isconsistentwith the HHRAsperformed atother Alameda
done. However, if a risk assessmentis conductedunder the hypotheticalscenarioof a OUs.
"cap", the detailedspecificationsof the engineeredcap mustbe providedi.e. the surface

soil permeabilityrates,groundwatermovementsrates,and any other mitigatingeffectson Presentlygroundwateris also notconsideredan exposure
themovements of chemicals, or concentrationsof chemicalsof concernin the landfill, mediumfor the Site 1HHRA. However,based on the
landfill ieachate,andbay sedimentcontaminatedby the landfill.Withoutthe detailsof the Navy's modelingof the impactof sustainedgroundwater
cap, the risk assessment maybe incomplete, pumping,the HHIL_may berevised to incorporate

potentialgroundwaterexposures. As with site soil,
groundwaterbeneathSite 1has been adequatelysampled
following plans andproceduresreviewed and approvedby
the regulatoryagencies. As appropriate,groundwaterCOCs
will be identifiedbasedon analytical resultsfrom these
approvedsamples.

Itshould be notedthatsoil gas samples were not collected
at Site 1. Instead,COCsforsoil gas and air were identified
asvolatile surfacesoil COCs. Concentrationsof these
volatileCOCsin the airabove the landfill were modeled
based on concentrationsof these volatile COCs in the
surfacesoil. Volatilizationof these COCs fromsoil occurs
within the vadose zone which is limitedto soil
approximately0 to 4 feet bgs because of the presenceof
shallow groundwaterbeneathSite 1. The analytical results
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from2 to 4 feet bgs were not consideredin identifying air
COCsor in estimatingthe concentrationof COCs in the air
abovethe landfill. However,as describedunder the
responseto the comment titled"Incomplete Exposure
PathwayAnalysis" even if the entiresoil column were
considered,the listof soil and thereforeair COCs would not
change. Also, the estimatedinhalationexposures and
associatedrisksandhazardswould be similarto or less than
those presented in the HHRA.

The HHRA will be revised to incorporate the modeling of
the emission of VOCs present in ground water and the
estimation of the concentration of these VOCs in ambient

air above the landfill. Once again, the VOCs will be
identified based on the analytical results of approved
ground water samples.

Similarly, while surface water COCs were not identified in
the HHRA, ecological contaminants of potential concern
(ecological COPCs) were identified by comparing
groundwater analytical results to appropriate surface water
criteria.

i

!n summa__,while the HHRAdid not evaluate direct
exposures to subsurface soil and may be revised to evaluate
direct exposures to groundwater, soil (including both
surface and subsurface soil) and groundwater have been
adequately sampled following approved sampling plans.
Based on the analytical results from the soil and
groundwater samples collected, COCs in soil, air,
groundwater, surface water have also been adequately
identified.
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5 Page 6-I I, Section 6.7.I.I. Soil InvestigationActivity,paragraph2: The statement,"Analyses were selected on the basis of

"The surfaceandsubsurfacesoil sampleswere selectivelyanalyzedforVOC's, SVOCs, suspecteddisposalactivitiesandpossible releases to soil
TPH-P,TPH-E...pesticides,dioxins...." andgroundwater"will be addedto sections6.7. I. 1and

6.7.1.2.
We were unableto determinea detailed explanationof the rationale,methodology,and
procedurestheNavy used to determine whenandwhennotto analyze fora parameter.Without
this, we cannotdeterminewhetherthe resultsare valid.Please providethis information.
Ecological Risk Assessment by OU-3 Focus Group

1 The OU-3 EcologicalAssessment uses the presumptiveremedyas a rationale for ignoringthe BecauseSite 1 will essentially all be capped, there would be
ecological impactsof surfacesoils. We disagreewith this approach.Regardlessof whetherthe no wildlife exposure. According to EPAguidance set forth
landfillpresumptiveremedyis ultimatelychosenforOU-3, theRIshould analyzebaseline in "PresumptiveRemedyforCERCLAMunicipalLandfill
ecological risks in orderto providedatato formulatea finalremedythat has the appropriate Sites" (EPA 1993), the risk resultingfrom the exposure
engineeringdesign andinstitutionalcontrols, pathway of directcontactwith soil and/ordebris is

preventedby thecap. Thereforea riskassessment to all
media is notnecessarywherea presumptiveremedy is
implied.

2 The assessmentdoes an incompletejob of determiningrisksdue to marine wildlife (e.g. There It is not clear fromoffshore data that there is a link between
is no considerationof the impactsof sedimentcontamination,there is no discussionof food- COPCs identifiedat Site 1 andchemicalsidentified in
chaineffects, etc). If these pathways are to be coveredina basewideecological assessment,then offshoresediments. Offshore sedimentstherefore are
theOU-3 RI shoulddiscuss this fact;and the RI shouldalso delineateexactlywhich assessment proposedto be evaluatedforall the base in a subsequent
componentsare to be covered in the basewideassessment, reportissued underOU-4.

3 Section6.8.2 states thatthe SWBZis presumedto enterthe Bay "farenoughoff shore suchthat The secondwaterbearingzone occursgenerallyat depths
contaminantconcentrationsarereducedto below waterqualitycriteria..."TheRI mustpresent greaterthan40 feet. The predominantgroundwaterflow
dataandcalculationsto show thatthis is, in fact, thecase. directionin FWBZ is to the west and northwest. Using a

simpleassumptionthatthe SWBZ interceptsthe bottom
sedimentsof thebay at approximatelythesame depthas
they occuratthe site, the lateraldistancechemicals would
potentiallytravelbefore emergingin surfacewaters canbe
estimated. Overthe distance these chemicalsmigrate,
physicalfactorssuchas dilution,attenuationand
degradationwouldbe actingto reducethe concentrationand
toxicity of thechemicals. Organicchemicals thatadsorb
stronglyto sedimentsmay only move a few feet before they
aredegraded,while highly soluble compoundscould
migratehundredsof feet a year. The distancefrom the
west shore of Site 1 to the 40 foot depth contour is in excess
of 2300 yards at the northern shoreline and 1600 yards at
the southern shoreline. The Oakland Inner Harbor channel

north of the site is shown to be dredged to controlling
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depthsof 34 feet (NOAA 1992), and is proposed to be
increasedto a depthof 50 feet. The channel may intercept
SWBZgroundwaterto the northof the site, in which case
groundwaterwouldemerge in surfacewaterat distances of
150yardsto 870 yards northof Site 1.

4 We do not agreewith the methodologypresentedon page 6-31, which regardselevated Severalcommentorsrequesteda more quantitativeapproach
analyticalresultsas "outlierdata"justbecause they areunusual.Exceptionallyelevated to identifyingpotentialoutliers. Because the number of
analyticalresultsmay representthe true variabilityof environmentaldata.A samplevalue detectionswas quite low (often less than 10), a qualitative
should notbe defined as an "outlier"unless itcan be shown to be impactedby a significant outlieranalysis had been used. The RI has been revised
samplingor analyticalerror, such that no ecological COPCs areremoved fromanalysis

as"outliers." Instead,95 %Upperconfidence limits
(UCLs) are calculatedfor chemicals where maximum levels
exceed screeningcriteria,and those values areused to
compareto AWQCs. Calculationof the 95% UCL is
generallya bettermeasureof the centraltendency of the
datawhere one or two extremevalues may be present. Data
were also evaluatedfor the presence of "hot spots" to
ensurethat extremevalues originatingfrom the same source
were identifiedas "hot spots."

Ecological Risk Assessment by TOSC Consultant
The RAB OU-3 Focus teamwas fortunateto engage the servicesof MaryMasters
1 Although this is a screening-levelERAthatconcludesthat certainchemicalsin groundwater Thepurposeof a numerical riskanalysis is to assist in the

maypose a significant riskto aquaticreceptors,there are no numericalrisk conclusions determinationwhetherremediationcanor shouldbe applied
provided,norany indicationsthata morequantitative,completeERAwill be conductedduring to reducethe concentrationof chemicals to a level that
theRI/FS. Please clarify when the ecological riskswill be calculatedto completethe ERA. would notcause adverseeffect to human health or the

environment.Based on a numericrisk assessment, the
decision makerscould decide that the risk at aparticular site
does notwarrantremediation,or that the site requires
remediation. Itis then the purposeof the Feasibility Study
toexplore the alternativesforremediationand the
concentrationsto which chemicals should be "cleaned-up."

2 EPA'sEcological RiskAssessment Guidancefor Superfund,June 1997, ("ERAGuidance") The RIhasbeen revised to use hazardquotients, calculated
advises thatthe preferredscreeningecotoxicityvalues shouldrepresenta no-observed-adverse- using"secondaryreferencecriteria"as threshold reference
effect-level (NOAEL) forchronic exposuresto a contaminant.Using theNOAELratherthan values (TRV). TRVs could theoretically include LOELs
the lowest-observed-adverse-effect-level(LOAEL)ensuresthatrisksarenotunderestimated, adjustedto NOELsby multiplyingby a 0.1 safety factor. In
(Pg. 1-10,11) IfNOAELs are notavailable forthe chemicalsof concern, then standardpractice practicalterms, secondaryreferencevalues were available
is for the LOAELsto be multipliedby a factorof 0.1 when used as screeningfactors.Please fromthe literaturefornearly all chemicals, andno LOELs
explainthe justificationforusing LOAELsinsteadof NOAELs astoxicity screeningcriteriain were used forscreeningor hazardquotientcalculations.
theAlameda OU-3 ERA, andclarifywhetherthe 0.1 factorwas used.
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3 Page 6-11 statesthat29 groundwatermonitoringwells were installedat Site 1. Tables6-10 and The actualnumberof wells installed duringthe P,Jis 33 as
6-14 indicate40 and33 wells were installed, respectively.Please explainthese inconsistencies, indicatedin Table 6-14. Table6-10 as well as the text on

pase 6-11 andwill be chan_edto reflect this.
4 Thereappearsto be a typographicalerroron page 6-17, underFWBZU in the table:should0.15 Yes, this numberwill be changedto 0.015 in the table.

be 0.0157

5 Page 6-25: Radiationanomalies FP04 and FP06 are close to the shorelineand may beunder This pathwaywas notexamined underthe ecological risk
waterat high tide. Table J-4 indicatesthat these anomalies have notyet beenremoved, buthave assessment. However, the impactof a few radioactivedials
very high countandexposurerates.Please explainhow the tidal actionandpotentialBay waters mixing in the Bay, which alreadycontains naturally
contaminationwere factoredinto the ERA. occurringradium,is infinitesimallysmall. One dial

containsabout1 to 15 microCuriesof radium.
Concentrationsof radiumin sea waterare typicallyon the
orderof 1/10thofa picoCurieper liter. It wouldnot require
manylitersof waterto reducethe level to that of naturally
occurrin[[radiation.

6 Page 6-30 indicatesthat SWBZ watermay contactthe Bay at some distance fromthe shoreline, See OU 3 Focus GroupComment# 3
butthis locationis unknownandpresumedto be sufficientlyfar to resultin contaminantdilution
and/orattenuation.This conclusionshouldbe confirmedbeforerulingoutpotential
contaminationto the Bay fromthe SWBZ.

7 Pages 6-31 through6-33 discuss the rationalefor deletingall metalsandinorganicsfromthe With regardto excluding 1991-92 data, themore recent data
groundwaterecological COClist.The reasons rangefrom"no consistentpattern"of detection, are consideredto be of higher qualitybecause analytical
to less reliabledatafrom the 1991-92 samplingevents,to resultsthatindicatethat CTRs"are methods improved,lower detectionlimitswereachieved,
generallynot exceeded."Given thatthis is a screeningERA, EPA'sERAGuidanceadvisesthat and QA/QCvalidationwas implementedon subsequent
the ERA shouldbe biasedtowardoverestimatingrisk,to minimizethe chanceof concluding data. A preliminaryanalysis of the groundwaterdatafrom
there is no risk when one mayexist. At a minimum,copper,nicke!and zinc shouldbe retained Site ! showeda disproportionatemajorityof detections
as COCs. exceeding criteriato be in the 1991-92 samplingperiod.

This could leadto one or two conclusions: 1) chemical
concentrationswhich existed in 1991-92 have been
dramaticallyreduced,in which case, the morerecentdata
areamoreappropriatemeasure,or 2) the methodsused
duringthis periodwere less accuratethanmorerecent
methods. We think the latteris the correctdescription,but
in eithercase, the morerecentdatareflectsthe existing
conditionsbetterthanhistoricconditions.

Secondlywith regard to 1991-92 data,manyminimum
detectionlimitsexceeded thecriteria,manyof which were
enactedmorerecentlyin responseto betteranalytical
techniques. Matrixandspike controlswere not uniformly
implementedandtherearesome questionswhetherfield
techniquessuch as sample filtrationwere uniformly
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implementedbecause of the lackof QA/QCdata.

With regardto copper,nickel, andzinc these datawere re-
analyzedusingthe 80LCL/95 measureforbackground
wells, consistentwith the humanhealth risk assessment.
These chemicalswere screenedagainstAWQCsafter
dividingby 10, consistentwith advice fromNOAA (1999).
In this context, none of these chemicalswas retainedas an
ecological COPC.

8 Table 5-7 referencesa NationalToxics RuleLOEL, butthe text on page 5-22 does not includea Table5-7 has been removedfromthe revised RI. The
NationalToxics Rule in its descriptionof theecological toxicity criteria.Please clarify, ecological referencecriteria used to screenecological

COPECsare shown in Tables 6-32 and6-33, andreferenced
as AWQCs.

9 Tables6-15 and 6-24 indicatethatcyanide was detectedin22.7% of groundwatersamples The Navy cannotjustify the exclusion of cyanideanalysis
collected in 1991-92, butanalysis forcyanide was not includedin latersamplingevents. Please afterthe 1991-1992 samplinground. Site 1wells could be
explain the reasonforexclusion of cyanideanalysisafter 1991-92. re-sampledto obtainadditionalcyanidedata,however, the

Navy doesnot believe this is necessary. A dilutionfactor of
10is recommendedby NOAA when screeninggroundwater
againstAmbientWaterQualityCriteriaat the shoreline
(March 1999). Cyanide in the 1991-1992 sampleswas
belowthe detectionlimitof 10 ug/Lat all Site 1wells
exceptM025. Applying a dilutionfactor of 10 would
provideaconcentrationof 1ug/L at the shoreline,which is
equivalentto the AWQC screeningcriteriaforcyanide,

10 Tables 6-24 through6-30 indicateseveralchemicals withdetectionlimitconcentrationranges Itappearsthe commentormay have misinterpretedthe
far in exceedance of ecological screeningcriteriaconcentrations.Elevateddetectionlimits tables in question. In all cases where minimumdetection
eliminate the ability to effectively comparethose chemicalconcentrationsto screeningcriteria, limits exceed the relevant comparativecriteria,this fact is
It would be useful to the readerto havea tableof the subset of groundwatermonitoringdata discussedin the text. We believe thereareno suchdata in
obtainedwithappropriatedetectionlimits, the mentionedtables. Whatthe commentormay be

referringto is the maximum reportinglimitsoften exceed
the comparisoncriteria. It is notuncommonfor thedatato
be reportedas 3000 ug/L"U", although theminimum
detectionlimit for the method maybe 5 ug/L. This
situationcan occurwhen there arematrix effects in a
sample, blanks that contain chemicals or an instrument
malfunctions. If 1 sample of the 105 reported is shown as
3000 ug/L "U", the maximum reported limit is shown as
3000, although many or most samples might be reported at
well below the comparison criterion. This information is
provided because it is possible to calculate an "average"
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concentrationthatexceeds the maximum detected. This
happensfromthestandardpracticeof using V2the detection
limitwhen calculatingmean values fromdatacontaining
manyanalytes thatarebelow levels of detection. For
example, if therewere I0 samples, 5 of which were
reportedas 3000 ug/L "U", and 5 of which were reportedat
I0 ug/L, the mean valuewould be reportedas 755 ug/L,
which exceeds the maximum detected.

A table reportingonly the datawhich werereportedat less
thanthe comparisondata would be nearlythe same size as
the raw data itself, as of 40 samples,as manyas 30 %could
be reportedabove the comparisoncriteria.

11 Page 6-37 states that2,4-DMP was notdetectedin the SWBZ. Table6-27 indicatesotherwise. The statementhasbeen removedfromthe revised RI.
Please makethe report consistent.
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EPA Region IX, Anna Marie Cook
1 ES-2, secondparagraph: The UXO investigationis ongoing anda discussion of past

Statingthat limitedquantitiesof small caliberordnancewere discoveredat Site 1 downplaysa findingsduringthe removalactionas well as additional
problemwhich necessitatedan emergencylevel response. The extent of theUXO problemis investigationswill be addedin Section 6.4.4 of the draft
still unknownandhas resultedin Site 1 becominga securedareaonly accessible to personnel final RI. As resultsof theUXO surveybecome available
trainedin dealingwith UXO problems, they will be addedto the final RI.

2 ES-2, last paragraph: As indicatedat theMarch 16, 1999 BCT meeting, the Navy
Revise to reflect that only DTSC methodology will be presentedin the RI. has decidedto review the use of DTSC and EPA

Headquartershumanhealth risk assessment methodologies
andrisk factorsacross all San FranciscoBay areaNavy
installations. Therefore,the draftfinal OU-3 R1reportwill
continueto use the dual trackingrisk assessment approach.
The Navy will be discussing this issue with the regulators
on aprogram-widebasis involving all Bay areaNavy
installations.

Text was revisedto furtherclarify the dualtracking
approach.

3 ES-3, first paragraph, last sentence: Revise to reflectthatonly DTSC methodologywill be The draft final OU-3 RIreportwill continue to use the dual
presentedin the RI. trackingrisk assessmentapproach. The Navy will be

discussingthis issue with the regulatorson a program-wide
basis involving all Bay areaNa_v installations. See EPA
Comment #2.

4 ES-3, second and third paragraphs: These paragraphsshould be deleted. Text will be revised;however, the draft final OU-3 RI will
continue to presentboth the Navy and DTSC methodology
(see EPA comment #2).

5 ES-4, second and third paragraphs: Revise to reflect that only DTSC methodologywill be Text will be revised; however, the draft final OU-3 RI will
presented in the RI. Also update to reflect latest status of radiological study and removal action continue to present both the Navy and DTSC methodology
completion. (see EPA comment #2). An update will be added regarding

status of the radiolol_icalsurvey and removal action.
6 ES-4, last paragraph: While it is almost certain that some form of capping will be used as part The Navy agrees that the landfill will require a cap and

of the remedy selected for Site 1, it is premature to assume that a presumptive remedy landfill believes that the landfill characteristics meet the criteria for
cap will be the remedy selected. The reasons for this are 1) the characteristics of the landfilldo the use of a presumptive remedy (See RAB Focus Group
not meet all the criteria for a presumptive remedy; 2) the environmental receptors needing Mary Sutter, comment #1). The reviewer is requested to
protection may not be best served by a presumptive remedy cap; and 3) it may be in the best cite specific presumptive remedy requirements that the
interests of the Navy, the City and the environment to perform soil removals on radiological, landfill does not meet.
UXO, and lead from the Rifle Range, and mitigate the high coneen_ations of solvents in
groundwater priorto installationof any sort of cap. These issues, andlikely some other Per EPA presumptive remedy guidelines, "hot spot"
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options,need to be discussed withthe regulatorspriorto submissionof thedraftfinal report removalandgroundwaterremediationwill be evaluatedin
andpriorto work on the FS going too fardown one path. the OU 3 FS. "Hot spot"areas thatmay be addressed in the

FS includethe pistolrange, radiationanomalies,UXO, and
solvent sourceareas. Essentially all of the Site 1area will
be capped. Areasoutside of the Site 1 boundaryarenot
proposedto be cappedunderthe landfill presumptive
remedy.

The live 20 mm high explosive projectiles discovered and
removedat thepistol range would be considered a "high-
hazardmilitaryspecific waste" accordingto Highlight 3 of
the EPA memo"Applicationof the CERCLA Municipal
LandfillPresumptiveremedy to Military Landfills." The
Navy will completeaUXO by September, 1999 for the
entireoutsideboundaryareaof Site 1. The survey will
includean initialsweep to identify andremove any surface
UXO, and a geophysicalsurvey in areaswhere surface
UXO were discovered. Departmentof Defense
Ammunitionand Explosives Safety Standards(August,
1997) indicatethatUXO must be assessed to a depthof 4
feet forpublicsurfaceaccess, consistentwith the planned
reuse of Site 1as a golf course. The landfill cap will be
constructedto a depthof at least four feet, thereby
providingsufficientthickness to meet the DOD criteria.
UXO will be removedfrom the cap areato provide safety
duringconstruction.If UXO is discovered in areas outside
the proposedlandfillcap, additionalremoval will occurto
complywith DODrequirements. The UXO will most
likely be removedundera removalaction.

Remedialalternativesto be addressed in the OU 3 FS will
he discussedwith regulatorspriorto submittalof th_:I:'S.

7 Pg 1-1, Section 1.1: Does the acreagegivenof the landfillincludethe increasedareadue to The acreagegivenof the landfill does not includethe
recent findingsof moreextensive radiologicalcontamination? increasedareadueto recentfindings of moreextensive

radiologicalcontamination.The Site 1 landfill is defined as
the disposalcells andbum area,based on aerial
photographs.A UXO search is planned for the summerof
1999 in which an attemptwill be made to more clearly
define landfillboundaries. Until such determinationis
complete the "landfillboundaries"will remainas they are
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currentlydepicted.

Radiologicalsurveys outside of Site 1boundaries are
currentlyunderwayand should be complete by June, 1999.
Risks due to UXO and/or radiationidentifiedoutside the
Site 1boundarywill most likely be addressedunder a
removalaction. This assumptionwill be statedin the draft
final OU 3 RI. However, depending on theradiological
and UXO survey findings, the option to extendSite 1
boundariesandinclude additionalareas in the final OU 3
RIand FS will be evaluated.

8 Pg 1-6,Section 1.4.2: The text andtablefor this sectionshouldbe revisedwith regardto the This commentwill be incorporated. Objectives of the
informationgiven on the ecological risk assessments. The Phase4 investigationsoccurred Phase 4 ecological assessmentwere addedto the text.
during1991-1993 and 1996-1998 ratherthanthe stated 1991-1992 and 1996-1997,andit
shouldbe made clear thatthe investigationsarestill ongoing. Also, the stated purposeof the
ecological assessment is too narrow;the purpose is to assess ecological impactsusingarisk-
based approach,notsimply to determine if any of the IRsites provide necessaryhabitats for
specialstatusspecies. ..

9 Pg 1-8,Section 1.5: It is confusingto presentoperableunitswithin operableunits. NAS The textwill be revised. The site groupingswithin OU 2
Alamedahas beendivided into four operableunits(ratherthan the statedeight) and five will hereafterbe referred to as:
conveyanceparcels (ratherthanthe statedfour). All parcelsand OUs fall underCERCLA. CentralArea
OperableUnit2 may be furthersubdividedinto geographicsite groupings,butthese groupings EasternArea
shouldnotalso be referredto as operableunits. SoutheasternArea

10 Pg 1-9, Section 1.5.1:It shouldbe.mentionedthatany deedrestrictionswill not onlybe Section 1.5.1 will be revised to note thatthis issue wi!! be
documentedin a FOST,butalso in a Recordof Decision for that property. If thereareno deed addressedunderthe Alameda PointEBS programwithin
restrictions,thenthe propertycanbe transferredwithout a ROD. Bearing the need for a ROD appropriateEBS documentation.
in mind,it may be worthwhile to breakConveyance Parcel A into two subgroups(A1 andA2)
withAI being all property thatcan be transferredwithout deed restrictionsandtherefore
without aROD, andA2 being thepropertythat canbe transferredusing the AlamedaAnnexFS
andwith a veryminorROD.

11 Pg 1-10,Section 1.3.2: The termearlytransfer is typically usedto transfer propertieswhich This commentwill be incorporated.
have notyet been cleanedup andwherespecialarrangementshave beenmadeto keep cleanup
going aftertransfer. Because of the confusionthat mayresultin use of this term, perhaps
statingsomethinglike "have the potentialforbeing transferredsoon to the communityfor
reuseo would be better. The Navy mayalso want to state thatpetroleumonly contaminated
sites do notneed to be cleanedup priorto transferandthat some sites in OU 1 thathave
petroleum only contaminationmaybe currentlyeligible for transfer underCERCLA.

12 Pg 1-I0, Section 1.5.4: To avoid confusion,please use a differentterm otherthan operableunit See EPA Comment # 9.
to describethe geographicallysimilar sites in OU 2.

13 Pg 1-11,Section 1.5.5: Site 18 has recentlybeenconsideredfor inclusioninto each appropriate An explanationwill be added that a storm sewer repair
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operable unit. The pros and cons of breakingup Site 18and the decision thatresults shouldbe programis being implementedat Alameda Point. Manhole
madepriorto submittingthe draftfinalOU 3 RI. samplingrecommendationsneeded to identify stormsewer

sections requiringrepairsarebeing made in the appropriate
RI reportscorrespondingwith the individual sites. The
stormsewer projectdoesnot affect Site 1 in OU 3, because
ecological COCsabovescreening criteria arenot in close
proximityto any stormsewer lines.

14 Pg 2-6, Section on _rtificial Fill _.The informationcontainedin the EBS, andin the Alameda The Navy doesnotbelieve that detailedartificial fill
AnnexFS, regardingfill operationsis quitedetailedandwould give a betterdescription ofhow informationwould be useful in the RI. A reference for the
andwhenfillin[_proceededthan the descriptioncurrentlyriven inthis section. EBS documentwill be added.

15 Pg 2-15, last paragraph: Thereis some indicationof verticalhydrauliccommunication The commentthat interbeddedfingers may allow
between the FWBZ and SWBZ throughthe BSU when looking atSite 7 data. Benzene has preferentialflow between the FWBZ and SWBZ will be
apparentlybeen able to migratedownward,indicatinga net downwardgradientin this vicinity incorporatedin the lastparagraphof Section 6.7.2.2.
of theBase.

16 Figure 2-15 and 2-16: To adhereto federal as well as state criteriafordelineatinggroundwater The 10,000 ppm TDS delineation will be added to Figures
by TDS, the I0,000 ppm TDS delineationshouldalso appearon both fitures. 2-15 and2-16.

17 Pg 3-13, Section 3.3.3: This section shouldspecify whetherdatavalidationpackagesare The 1993-1994 Phase4 ecological data were not validated.
available for Phase 4 Ecological Risk Assessment data. The 1996-1997 Phase 4 ecological data were analyzed

using CLP methods and validation reports were prepared.
This information will be included in Section 3.3.3 of the
draft final OU 3 RI

18 Pg 4-7, Section 4.4.1.2: Revise the secondsentence of the firstparagraphto reflectthat The second sentenceof Section 4.4.1.2 will be changed to
chemical-specific ARARs may apply to groundwater when considering impacts to aquatic indicate that AWQC are ARARs when considering impacts
receptors. Actually, the last paragraph of this section does indeed make reference to some of to aquatic receptors. Other groundwater ARARs include
the chemical-specific ARARs under the Clean Water Act, so the first paragraph currently MCLs because the drinking water pathway from a well
conflicts with the last paragraph. Also, chemical-specific ARARs may apply to possible outside of the landfill was evaluated. ARARs regarding
inhalation pathways from groundwater in the form of landfill gas. landfill gas will be added to this section.

It is stated than under the RWQCB criteria the aquifer underneath NAS Alameda is considered
a Class III aquifer. Please also state that under NCP guidelines, the aquifer at NAS Alameda is
considered a Class liB aquifer.

19 Pg 4-9, Section on California Fish and Game Code: The fact that the Waterloo treatability The statement will be revised to indicate that Section 5650
study was put in place, and the resulting data from that study, do indicate a potential adverse of the California Fish and Game Code (FGC) applies.
impact on aquatic receptors from leachate from the landfill.

20 P8 5-1, Section 5.1: Delete the lasttwo paragraphson this pal_e. See EPAComment #4
21 Pg 5-2,first paragraph: Revise to reflect that only DTSC methodology will be presented in the The draft final OU-3 RI will continue to present both the

RI. Navy and DTSC methodology (see EPA comment #2).
22 Pg 5-3: Revise bullets to reflect that only DTSC methodology will be presented in the RI and The draft final OU-3 RI will continue to present both the

delete reference to the EPA HQ/Navy methodology. Navy and DTSC methodology (see EPA comment #2).
23 Pg 5-4, Section 5.1.2: Although it is unlikely that excavation of the landfill will be selected as a See EPA Comments #6 and #7 and RAB Focus Group
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remedy, the fact that it is covered with soil and closed in 1956 does not mean it cannot be Comment # 1, Surface soil was eliminated as an exposure
excavated. Eliminating two media, groundwater and subsurface soil, based on selecting a media based on the presumptive remedy. Groundwater was
presumptive landfill cap remedy, may not be in the best interests of the Navy, the City or the addressed for ecological receptors in the Bay. An
environment. Radiologicai contamination, unexploded ordnance, lead from the rifle range and additional human health pathway has been added to the
two small high concentration solvent plumes may be best remedied through removal prior to draft final RI. This pathway involves installing a
any type of landfill cap or covering. These issues, among others, should be discussed prior to groundwater well upgradient from the landfill area. A fate
submission of the draft final R.I. and transport model was developed for this scenario and

concentrations extracted from the well were compared to

Using the IR site boundary as the exposure unit size presents some problems. Landfill sites are MCLs and used in a human health risk assessment for
typically very heterogeneous in nature and this fact combined with the limited sampling occupational exposure to irrigation. This pathway is more
performed on a landfill means that hot spots are very likely to be missed. In addition, clearly discussed in Comment #
averaging known hot spots like the Rifle Range over the entire site minimizes the risk from this
area. Contaminants such as the UXO, the radiological contamination, the solvents in the Hot spots were generally not averaged over the Site 1 area.
groundwater and the lead levels in the Rifle Range deserve to be considered for removal and Pistol range data were not averaged across the site, nor was
not to be averaged over the entire landfill area. the UXO or radiological survey information. The Navy

has identified groundwater COCs that will be addressed
under the FS.

24 Pg 5-8, Section 5.1.3.1, last paragraph: Please state what laws prohibit housing at landfills and The Navy is not aware of any laws that prohibit housing at
wetlands. This information is important from a location-specific ARARs standpoint and also landfills and wetlands. This issue is typically addressed by
for determining institutional controls in remedy selection. In the RI stage, it is important to zoning ordinances. Per the NAS Alameda County Reuse
present the information as a justification for not looking at residential and construction Plan (EDAW 1996), Conveyance Parcel C is zoned as
exposure scenarios. Zoning ordinances provide a less convincing argument because they are "light industrial/research and development and park
subject to change with more ease than a law or regulation, categories." The reuse plan at Site 1 is to construct a golf

COUrse.

EPA states that "... it is not appropriate or necessary to
estimate the risk associated with future residential use of

the!andfill source, as such use would be incompatible with
the need to maintain the integrity of the containment
system." EPA. 1993. Presumptive Remedy for CERCLA

Municipal Landfill Sites. September.
25 Pg 5-9, Section 5.1.3.2: The fish consumption pathway has not been addressed. Ambient water The Navy has significant concerns regarding quantitative

quality criteria for the protection of human health should be compared with groundwater characterization of risks and hazards associated with
concentrations to determine potential impact due to uptake of contaminants by edible fish. potential exposure to chemicals in media such as surface

water, sediment, and aquatic life that have been impacted
by a host of sources and releases unrelated to bay area
Naval installations. More specifically, the Navy is
currentlyevaluatingthisissueon a program-widebasis. As
necessary, the RI will be revised consistent with the results
of the on-going program-wide evaluation.
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26 Pg 5-11: Delete the firstparagraphon this pageandrevisethe thirdparagraph. The Navy acknowledgesthat high concentrationsof vinyl
chlorideandothersolvents were measuredin groundwater

The lastparagraphdiscusses inhalationpathways,butonly fromsurfacesoil. Also of concern samplescollectedbeneaththe landfill. However, in order
is any inhalationexposureposed by the extremelyhigh levels of vinyl chloride andother forreceptorsto potentiallybe exposed to these solvents
solvents foundin discretepockets within the landfill, throughinhalationof ambientairabove the landfill, the

chemicals firsthave to migratefrom the groundwaterinto
the vadosezone and fromthe vadose zone into the ambient
air. Further,because no constructionis assumed to occur
on the landfill,therewill be no enclosed spaces for the
volatile chemicalsto accumulate.

Nevertheless, theNavy will model potential emissions of
VOCspresentin the groundwaterbeneath the landfill and
will estimatetheresultingconcentrationsof these VOCs in
ambientairabove the landfill. The estimatedambient air
concentrationswill be comparedwith EPA Region 9
ambientairPRGs. The RIwill be revised to includethe

resultsof the modeling andcomparison of estimated
ambientairconcentrationsto EPA Region 9 ambient air
PRGs. If the estimatedambientairconcentrationforat
least one VOCexceeds itsEPA Region 9 ambientair PRG,
the RIwill be revisedto evaluatepotential exposuresto the
estimatedambientairconcentrationsunderboth
occupationalandrecreationalexposurescenarios. As
describedaboveregardingpotentialVOC emissions from
soil, the Navy will evaluatethe need to conductair
monitoringor airdispersionmodeling based on the results
of the PRGcomparisonandany additionalexposureand
riskanalysis.

27 Pg 5-12, Section 5.1.4, second paragraph: Revise to reflectthatonly DTSC methodologywill See EPAComment#2
be presentedin the RI. The draftfinal OU 3 RI will continueto presentboth the

Navy andDTSC methodology
28 Pg 5-21 and 22, Section 5.2.3 and Figure 5.1: Itis notacceptableto simply eliminate See responseto OU 3 FocusGroupComment # 4.

chemicals fromconsiderationas contaminantsof potentialecological concern(COPECs)ifthe
detection frequency is less than5%. A limitedhit of atoxic chemicalcan still representan Regarding"hot spots", all groundwaterdatawere evaluated
ecological risk or toxic hot spot. If, for instance,a samplinggrid with avery largenumberof with respectto geographicclusters of detected chemicals.
samplingsites is uses, then potentiallysignificantcontaminanthits could be numericallydiluted Incases whereseveraldetectionsexceeding criteria came
out. All detectionsof toxic chemicalsshouldbe consideredin light of the absolutemagnitude froma single well or two closely associated wells, the
of the detectionsandagainstany spatialandtemporalpatternsof detection. Figure5.2 appears COPCwas maintainedas aCOC (e.g., all quartersof
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to referto this sort of analysis, although the "Hot spot Analysis" box contains no details. The samplingdata indicated2-4 DMP was elevated in Well 34.
Navy should list clearly those compounds which were excludedfrom considerationas COPECs However, if only one sample showed elevated data in one
based on the 5%comparison, well at one time, and subsequent samples showed non-

detect, andthere were no other similar detections in the
vicinity, then it implied that no "hot spot" was present.
The Eco. COPC list should provide the list they are looking
for - Table5-2b providesthe information asked for.

29 "Pg5-22, Section 5.2.4, second bullet: The Navy shoulduse the National Toxics Rule when The Navy will revisecomparisonvalues to appropriately
CTRvalues are not available. Also, SF BasinPlan values would applyformercuryfor this include the National Toxics Rule Criteria.
evaluation.

RegardingSF Basin Plan values formercuryat 0.025 ug/L,
this comparisonvalue is substantially less than the
minimumdetectionlimits that were commerciallyavailable
on thegroundwateranalyses reportedin the RI. As noted
on page 6-32 of the R,I,therewere no detectionsof mercury
in samplessubsequentto 1991-92, at minimumdetection
limits generallyof 0.2 ug/L. Thereforemercury was not
furtherconsideredas an ecological COPC.

The SanFranciscoRegional WaterQuality ControlBoard
(SFRWQCB)has recentlybeen re-evaluatingthe regulatory
criteriaformercury,based on the finding thatsportfish and
some wildlife (i.e. clapperrails in the south bay wetlands)
may"be affectedby mercury in the food chain. The Staff
SummaryReport(Taylor 1998) indicatesthatwater column
toxicity is negligible. TtEMIrecentlyprepareda Hazard
Quotientanalysison six surrogatewildlife species,
includingthe dowitcher. Dowitchersaresimilar to clapper
rails, in thattheyarewading birdsthatoccurin bay
marshes. Dowitchers feed primarilyon invertebratesthey
captureby probinginto the mud andsediments, and are
thereforehighly exposedto potentiallycontaminated
sediments. The Hazard Quotientanalysisused ½ the
minimumdetectionlimit ( ½ * 0.13 ug/L) as the estimated
concentrationin water,which is a higher concentrationthan
the0.0025 criterionsuggestedby the Basin Plan. The
resultsof this analysiswas that the HazardQuotientwas
less than 1,indicatingno significantadverseeffect to this
surrogatespecies was likely. By inference, it would appear
thatalthoughdetectionlimits for mercury arenot low
enough to make ameaningful comparisonto the Basin Plan
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criteria,an analysisof apotentially susceptiblespecies
indicatesthatno adverseeffect would occur. A similar
analysiswas performedfor GreatBlue Heron,which are
similarto clapperrails in that they eatprimarily a
secondaryconsumer(e.g. fish). The hazardquotient
calculatedformercurywas similarly less than 1, indicating
thatadverseeffect is unlikely. These analyses will be
publishedas partof the Site 2 EcologicalRisk Assessment.

30 Tables 5-2: Where is a table of VOCs thatare COPECs? The ecological riskassessment VOCs will be added to the list of chemicals in Table 5-2b
concludesthat some VOCsarepotentiallyharmfulto aquaticreceptors,andthe Waterloo evaluatedfor inclusion as ecological COPCs.
treatabilitystudywas designedto treattheVOCs in question.

31 Pg 6-1, last paragraph: Delete paragraph. The draftfinal OU 3 RIwill continueto presentboth the
Navy andDTSC methodology (see EPA comment#2).
Text was perEPA comment#2.

32 Pg 6-2: Revise secondparagraph,delete thirdandfourthparagraph. Text was revisedas per EPA comment #2. Also, see EPA
comment#31.

33 Pg 6-3, first paragraph: Whatdefines the insideandoutsideboundaryof Site 1andwhat €ffect The "outside boundary" was historicallyused to delineate
did the differentdelineationshave on investigationsperformedinthe area? Of recent concern, Site 1. As stated in the cited paragraph,areview of aerial
was the extendedboundarydelineatedaspartof theradiologicalremovalaction,andeven the photographsoriginallyidentifieda 12-acreareadefined by
UXO, takeninto account? Itappearsthatthe boundariesforSite 1presentedatrecent meetings a seriesof landfillcells. The Navy addeda seventh
are largerthanthose given in this RI. disposalcell afteradditionalaerial photographreview,

therebyincreasingthe landfill areato 14.7 acres, and
increasingthe Site 1"inside boundary." The landfill cells
andassociatedareasconstitutethe "inside boundary"or
thecurrentdelineationof Site 1.

Priorto revisingthe delineation of Site 1, soil sampleswere
collectedboth withinthe landfillareaandoutsidethis area.
Analyticalresults from these soils substantiatethe current
Site 1delineation. Specifically, the concentrationsof
chemicalsin soil areclearlyhigher within the landfill area
when comparedto concentrationsdetectedin samples
collectedoutsidethe landfill area.

The ongoing radiological removal and unexploded
ordinance (UXO) actions encompass both the "inside
boundary" as well as areas outside of Site 1. However, the
RI (including the HHRA) is limited to the landfill area.
The Navy will revise the RI to briefly clarify the
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differencesbetweenthe boundaryof Site 1used in the RI
and the boundariesused in the radiologicalsurvey and
UXO survey.

34 Pg 6-4, third paragraph: Wherewas the base incineratorlocated? The following sentencewill be addedto the DraftFinal 17,I
text: "....ashes fromthe base incineratorlocated in former
Building 68 (demolishedin 1961) adjacentto Building 459
within IRSite 7."

35 Pg 6-5, Section 6.3, last sentence: Please clarify thepointbeing madehere. WahlerAssociates The referencedtext was provided to putthe Wahler
concludedthatelevated concentrationsof heavy metalsandorganiccompoundswere presentin conclusions in context, since the soil backgrounddatawere
soils andgroundwaterandthat, althoughthese contaminantsdidnotappearto be a threatto developed in 1997, and the Wahler reportwas published in
humanhealth or safety, additionalgroundwatermonitoringshould be conductedfor furthersite 1985. The referencedtext will be revised to indicatethat
characterization.The backgrounddata set formetalsin soils developed in 1994 wouldnot the statementonly appliesto metal concentrationsin soils.
contradictWahler Associates findings regardingorganics in soils andgroundwater,so how
does this informationimpacttheirfindings?

36 Pg 6-6, second paragraph: Updateto describethat additionalUXO workwill be performedat Informationregardinguxo surveys will be added 'as
Site 1, andthe approximatescheduleif known,shouldbe addedto this section. Section 6.4.4. Resultsfrom the UXO removal actionand

informationon theproposedUXO survey will be addressed
in this section.

37 Pg 6-6, last paragraph: Please explainwhy TTLCwas used fordeterminingmetals The pistol rangeareais treated as a Site 1 hot spot,
concentrationsin soil. TTLCcan be used forcharacterizingwaste fordisposalpurposesandas thereforethe investigationfocused on comparing
an estimateof the concentrationat which themetalswould be expectedto leach into the concentrationsto landdisposal criteria. This information
groundwater, was left in the draftfinal RI, because it will be useful for

remedialalternativeevaluationin the FS.

38 Pg 6-8, second paragraph: While it is almostcertainthatsome form of cappingwiii be usedas See EPA comments#6, #23, and RAB Focus Group
part of the remedyselected forSite 1, it is prematureto assume that a presumptiveremedy Comment #1. The Navy agrees that the landfill will require
landfill cap will be the remedy selected. The reasons for this are 1) the characteristicsof the a cap and also believes that the landfill characteristicsmeet
landfill do not meet all the criteria fora presumptiveremedy;2) the environmental receptors the criteriafor theuse of a presumptive remedy. "Hot
needing protection may not be best served by a presumptive remedy cap; and 3) it may be in spots" were generallynot averaged over the Site 1area.
the best interestsof the Navy, the.Cityand the environmentto performremovalactionson
radiological,UXO, andleadfrom the Rifle Range,and mitigatethe highconcentrationsof Pistolrangedatawas not averagedacross Site 1, in fact a
solvents from the groundwaterprior to installationof any sort of cap. These issues, andlikely riskassessmentwas not performedfor the pistol range.
some other options,need to be discussed with theregulatorspriorto submission of the draft The statementregardingthe lack of need for a risk
final reportand priorto workon the FS going too far downone path. In addition,the assessment was maderegardingthe pistol range. A HHRA
usefulnessof performinga riskassessmenton certaincontaminantsshouldbe carefully was conductedfor the landfill areaas discussed in Section
considered. It appearsthattwo paths of logic are beingused simultaneouslyin regardsto risks 6.8.1.
posedby the lead in the Rifle Range. Onepathstates that since acapwill beput in place, there
is no needto performa risk assessment. The otherpathstates that a riskassessmentwill be The pistol rangewill most likely be addressedas a "hot
performed overthe entireSite 1exposurearea(Section5.1.2), despitethe fact that high spot" in the FS.
concentrationsof lead are clusteredin the Rifle Range area. Eitherlogic path precludes
looking at the real riskposed by the Rifle Range itself and side steps the discussion of howbest
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to dealwith the situation.

39 Pg 6-9, third paragraph: The two sentencesin this paragraphappearto contradicteach other. Commentincorporated.The last paragraphof section 6.5
will be revisedto state that "EBS sampling indicated that
no significant contamination or sources of contamination
are present in the areas investigated, except in the area near
the skeet range. High concentrations of SVOCs detected
during the RI near the skeet range are further addressed in
the RI investigation and HHRA."

40 Pg 6-9,Section 6.6, first paragraph: UXO should be included in the description of items Comment incorporated. UXO will be added to the list of
disposed of at this site. materials disposed of at Site 1.

41 Pg 6-10,first paragraph: Also of concern is any inhalation exposure posed by the extremely The Navy acknowledges that high concentrations of vinyl
high levels of vinyl chloride andothersolvents foundin discretepocketswithin the landfill, chlorideand other solventswere measuredin ground water

samplescollectedbeneaththe landfill. However, in order
for receptorsto potentiallybe exposed to these solvents
throughinhalationof ambientair above the landfill, the
chemicals firsthave to migratefrom the groundwater into
the vadosezone and fromthe vadose zone into the ambient
air. Further,because no constructionis assumedto occur
on the landfill,there will be no enclosed spaces for the
volatilechemicals to accumulate.

Nevertheless, the Navy will modelpotential emissions of
VOCs present in the ground water beneath the landfill and
will estimate the resulting concentrations of these VOCs in
ambient air above the landfill. The estimated ambient air
concentrations will be compared with EPA Region 9
ambient air PRGs. The RI will be revised to include the

results of the modeling and comparison of estimated
ambient air concentrations to EPA Region 9 ambient air
PRGs. If theestimated ambient air concentration for at

least one VOC exceeds its EPA Region 9 ambient air PRG,
the RI will be revised to evaluate potential exposures to the
estimated ambient air concentrations under both

occupational and recreational exposure scenarios. As
described above regarding potential VOC emissions from
soil, the Navy will evaluate the need to conduct air
monitoring or air dispersion modeling based on the results
of the PRG comparison and any additional exposure and
risk analysis.
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42 Pg 6-11, Section 6. 7.1.2: The Waterloo studyand sampling resultsshould be included in this The groundwaterinvestigationperformed by Waterloo at
section. Site I was not conductedas partof the Site 1 RI, but rather

was conductedfor the funnel-and-gatetreatabilitystudy.
The dataqualityobjectives were not the same as those of
the RI. A discussionof the funnel-and-gate demonstration
will bepresentedin Section 6.4.2 under"Ancillary Site 1
Investigation Activities And Results."

43 Pg 6-13, second paragraph: Updatethis paragraphto reflect that the removalactionhasbeen The discussionof the radiological survey will be moved to
completedfor this site andany additionalworkwill be performedas partof the remedy Section 6.4.3. In this section, it is stated thatthe removal
selected forSite 1. In addition,EPA suggestsremovingthecleanuplevel stated in this actionwas not completed,and that the radiological survey
paragraphas no agreementhas been reached betweenthe Navy andthe regulators on this level will be completedby June 1999. Pending resultsof the
yet, and it may endup not being an issue dependingon the remedyselected, survey,radiationmay be addressedunder a removalaction

or incorporatedinto the Site 1remedialaction. The
cleanup criteriahas been removed from the discussion and
ARARshave been addedaddressingradiationcleanup
levels.

44 Pg 6-14, third paragraph: EPA hasbeen unableto find a descriptionof depthof burialof Available informationregarding waste burial depth was
refuse in this landfill. The watertable appearsto be anywherebetween3 and 12 feet bgs, so providedat the following two locations in thedraft RI
how does the landfill depth itself compareto the watertabledepth? report:

Page 6-3, 2"aparagraph,second to last sentence:
"Accordingto a screeningquestionnairecompleted by the
Navy on June21, 1988, the landfill has no liner,andthe
depth of waste is unknown."

Page 6-4, 1s*paragraph,3_ sentence:
"Landfillingactivitiesatthe site consisted of digging
trenches in the hydraulicfill to the watertable, filling the
trenches with waste, andcompacting the materialwith a
bulldozer."

45 Pg 6-18, Section 6.7.2.3.1: The subsections on soil andgroundwatercontaminantsshould cite The text will clearly statewhen contaminants exceed PRGs.
maximumconcentrations,or maximumto minimumrange,of contaminantsin the textso that Minimumand maximumconcentrations arepresented in
the readerdoesn§thave to fold outa figureto get the basic information, tables andfigures. The Navy does not feel thatthe

numbersshould be presented in the text.
It seems thatwhen contaminantsdo notexceed PRGs,that fact is stated. However, for
contaminantsthat do exceed PRGs (suchas SVOCsand PCBs), no statementis madeaboutthe
exceedence.

46 Section 6.7.2.3,2: This sectionshould specify whether free productis present on any sampling LNAPL has been detectedas part of the funnel-and-gate
locations. According to the presentation given recently by Waterloo, LNAPL exists up- demonstration; however none of the monitoring wells
gradient from the funnel andgate. Is therealso evidence of DNAPL at the site? Also the installed during the RI investigation contained free-product
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Waterloo investigationshouldbe includedin thelist of groundwaterinvestigationsperformed See EPA Comment# 42 regardingtheWaterloo
for this site. investigation. The continuedpresenceof high

concentrationsof solventsdowngradientfromthe funnel-
Descriptionsof groundwatercontaminantsshouldcite maximum concentrations,or maximum and-gatesystem indicatethata localizedDNAPL source
to minimumrange,of contaminantsin thetext. may exist.

See responseto EPAcomment #45 fordistribution
descriptions.

47 Pg 6-21, second and third paragraph: It would be useful to see the difference, if any, in As explainedin the third paragraph, the 1994-1995 data set
contouring the 1994-1995 data versus the 1997-1998 data. More recent data is helpful in was used to contour because it was the most recent data set
noting trends when compared to data taken four or five years previously, with the most number of monitoring wells. The time

series plots indicate the concentration changes with time at
the monitoring wells resampled in 1997and 1998. No
additional chemical contours will be generated.

48 Pg 6-24, Radionuclides subsection: Why were groundwater samples not analyzed for The objectives of the follow-on sampling at Site 1 were to
radionuclides in 1997-1998 sampling events? monitor water quality associated with a solvent plume in

groundwater located in the southern portion of the site.
Therefore, only VOC analyses were conducted for these
samples.

49 Pg 6-26, third paragraph: Update this paragraph to reflect that the removal action has been See response to EPA Comment # 43
completed for this site and any additional work will be performed as part of the remedy
selected for Site 1.

50 Pg 6-26, Section 6.8.1: The fish consumption pathway is an indirect contact exposure scenario Fish in San Francisco Bay have historically been caught
for groundwater and should be included for evaluation in the HHRA. and eaten by humans. Because fish caught in the Bay are

typically migratory and do not live and feed exclusively in
one area, however, contaminants detected in fish tissues
would be difficult to link to a discrete source or IR Site 1.

Further, in a RWQCB study, it is documented that ingesting
fish caught in the Bay can result in adverse health effects.
Signs prohibiting fishing are posted at IR Site 1, and the
Office of Environmental Health and Hazard Assessment of

the California Environmental Protection Agency (Cal/EPA)
has published health advisories warning that high levels of
contaminants may be present in fish in San Francisco Bay.
In view of these factors, fish ingestion is assumed to pose a
health risk, but one that cannot be readily related to
activities at Alameda Point; therefore, consumption of fish
is not evaluated in the OU 3 RI risk assessment.

51 Pg 6-27, Section 6.8.1.1: Revise to reflect thatonly DTSC methodology will be presentedin The draft finalOU-3 RI report will continue to use the dual
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the RI. trackingrisk assessmentapproach. The Navy will be

discussingthis issue with the regulatorson a program-wide
basis involvingall Bay areaNavy installations. Text was
revisedas perEPA comment#2.

52 Pg 6-28, Lead Assessment Sectioni Was leadaveragedoverthe entiresite? If the biokinetic The concentrationof lead in soil used in the biokinetic
uptakemodelwere restrictedto the bermareaof the Rifle Range,would the resultsbe uptakemodel wascalculatedas the 95 percentupper
different? confidencelimit of the mean of leadconcentrations

measuredin individualsurfacesoil samplescollected over
the landfill.The Navy has identifiedthe pistol rangeas a
leadhotspot andintendsto handle the pistol range
separatelyfromthe RI. Therefore,the resultsfromsamples
collectedwithin the pistol rangewere notevaluated in the
OU-3 RI HHRA.

53 Pg 6-29, Section 6.8.1.3: The summaryis disappointingfora number of reasons. Due to the Section 6.8.1.3 is a summaryof the humanhealth risk
heterogeneousnatureof a landfill in general,andparticularlyone thathas acceptedhazardous assessmentfindings. The risk assessment was conducted
wasteandUXO, it standsto reasonthatthe site does pose a riskto humanhealth andthe usingthe appropriateexposurescenarios basedon the
environment.Performinga riskassessmenton fairlylimiteddata,excludinggroundwaterand intendedreuseof the site. Additionally,the dataset used
subsurfacesoil fromrisk calculations,and usingan exposurearea thatcovers the entiresite for the risk assessmentswas appropriate.The final
leads to falsely low risk numbers,whetherthe numbersarederivedusingNavy or DTSC recommendations(section6.10) incorporatethe risk
methodology. In addition,the presumptiveremedycapis used as ajustificationfornot assessmentfindingsandall othersite characteristicsin light
incorporatingcertaintypesof risk into the risk assessmentwhich againfeeds into of the presumptiveremedyof a landfill cap to determine
underestimatingrisk. Settingaside risknumbers,the fact thattherearehigh levels of lead the type of actionappropriatefor the site.
contaminationin the berm areasof the Rifle Range, thereareunknow_amountsof UXO, the
radiologicalcontaminationis moreextensive than originally thought,and there arepocketsof The presumptiveremedy of a landfill cap does notpreclude
high solventconcentrationsin the groundwater,meansthatthe site shouldbe consideredfor incorporatinghot spotremovalrelatedto radiation
some type of action, anomalies,UXO, and leadcontamination. In addition,

underthe landfill cappresumptiveremedy, groundwater
The summaryshouldbe revisedso thatthe DTSC risk numbersareused; the limitationsthat contaminationmustbe addressed.
went into the risk calculationsarearticulated;the contaminationfromUXO, radiological,lead
andsolvents areacknowledged;the stated levels forradiologicalclean up areremoved;andit is
madeclear thatwhile some form of cappingis the mostlikely outcomefora remedyfor Site1,
otheractions in additionto cappingwill be considered.

54 Pg 6-31, Section 6.8.2: Exceptionallyelevateddetectionsin COPECsinone samplingquarter See responseto OU-3 FocusGroupComment# 4.
shouldnot simply be regardedasoutlierdata. Forexample,shallow groundwaterflow can
potentiallyhave a strongseasonalcomponent. If the exceptionaldata are temporally
associated, these detectionsshouldbe re[_ardedastemporalhotspots.

55 Section 6.8.2. Metals and InorganicsSection:Although the Navy stressesthe improved Onlydissolvedconcentrationswere comparedto ecological
validationof more recentdata,there is no indicationthat data fromearlierroundsof referencecriteriaduringtheecological risk screening. A
groundwatersamplingare invalid. As such,any exceedence of toxicityreferencevalues for footnotewill be addedto clarify this.
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inorganicCOPECsfromearliersamplingeventsshouldnotbedismissed.

SeeresponsetoEPAcomment# 29 regarding mercury.
Thissectionshouldclarify whethertotalor dissolvedconcentrationsare being usedto compare
withecologicalcriteria.

The 1986SFBayBasinPlangivesthewaterqualityobjectiveformercuryat0.025ug/l.
Thereforemercurymaybe a groundwaterecologicalCOC. Thedetectionlimitsformercuryin
the RIappeartoo highto makethe determinationofwbetherthe contaminantis a COC. This
problemshouldbediscussedandresolvedwiththeregulators.

56 Section6.8.2,Volatileand SemivolatileSectionandAppendixK: Thedetectablelevelsof Thedetectedconcentrationsfromthe funnel-and-gate
compoundssuchas totalDCEare muchhigherin TableK-I thaninTable6-24. In further demonstrationaretypicallyhigherbecausethe samples
considerationof ecologicalriskfromorganiccontaminantsin thisgroundwaterplumethe werecollectedfrommulti-levelmonitoringwells. These
highestvalidatedvaluesmustbeused. wellscollectwaterfroma discretedepthwhichreducesany

mixingtypicalof fully-screenedwells. In addition,allof
the samplesassociatedwiththe funnel-and-gate
demonstrationarelocatedneartheknownplumeatthesite.

57 Section6.9.2:This sectionshouldincludea discussionofcontaminantheterogeneityin A discussionof theheterogeneityof cbemicaldistribution
groundwateras thisfactorwillbecriticaltoconsiderin selectingaremedyforthissite. The willbe presentedin Section6.4.2.
heterogeneityat Site1 is considerable,as canbeseenby comparingtheresultsof the
November1998Waterloosampling(AppendixK)withmaximumconcentrationsreportedfor
the RI. Thisdifferenceis duein parttothe differencein samplingtechniques(precisionpush
vs monitoringwells),andalsodueto spatialheterogeneitythatwasnotdetected(orwas
maskedduetosamplingmethods)duringtheRI effort.

It should be noted that when the resultsof the Waterlooinvestigationare considered,toluene
andTCE exceed ecolo[[icalreferencevalues in additionto 2,4-DMP.

58 Pg 6-38: Revise the second paragraph to reflect that only DTSC methodologywill be usedin The draftfinal OU-3 RI will continue to present both the

the RI. Navy andDTSC methodology (see EPA comment #2).
59 Pg 6-39: Revise thispage to reflect onlyDTSC methodology. The draftfinal OU-3 RI will continueto present both the

Navy andDTSC methodology (see EPA comment #2).
60 Pg 6-40: Revise this page to reflectonly DTSC methodology. Providean updatedstatusof the The draftfinal OU-3 RI will continue to presentboth the

radiologicalremovalaction andthe UXOproblem. In addition,please revise the statementthat Navy andDTSC methodology(see EPA comment #2).
a presumptiveremedywill be used atthe site to state that cappingis likely and otheractions Updatedstatusof the radiologicalremoval action and UXO
may be consideredforall thereasonsgiven in the above comments, surveywill also be added.

DTSCCommentsin ConjunctionwithN.CaliforniaGeologicServicesUnit(JamesRohrer)
Groundwater Characterization

1 Assessmentof thecharacterizationof contaminantsin groundwaterat thewesternmiddle TheNavyagreesthatthe solventplumemay be migrating
disposalareawasevaluatedby reviewinganalyticalresultsforgroundwatersamplescollected downtowardsthe lowerportionof the firstwaterbearing
frommonitoringwellsM028-A,M028-E,andM034-A.MonitoringwellsM028-Aand zonebecauseof thedensityof thesolvents. In addition,the
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M034A arescreenedin theupperpartof the firstwaterbearingzone (FWBZU). Well M028-E Navy agreesthatthe solvent plume hasprobablyentered
is screenedin the lowerpartof the firstwaterzone (FWBZL). Some contaminant the SanFranciscoBay, because of the proximityof the
concentrations(eg. cis 1,2-DCEandvinyl chloride)have increasedsignificantlyin down M028 well clusterto the shore.
gradientmonitoringwell M028-E over the quarterlysamplingevents from October1997 to
August 1998 while concentrationsin upgradient well M034A and downgradientwell M028A Well M034-A is on the northernedge of the plume.
havedecreased. Thismay indicatedownwardmigrationof contaminants from the FWBZUto Constituentsat wells M028 and M034 arebelieved to be
the FWBZLor contaminantsdetectedin the FWBZUmay have migrated to SanFrancisco Bay. from the same source. The lateral and vertical extent of the
Sunken steel barges locatedwest of well M028Emay be allowing forcontaminant plumehas been delineated outside of the landfill, where
accumulationin well M028E. potential exposurepathways could be completed.

Concentrationsof contaminantsin groundwaterfromwell M034A aresignificantly less than A soil vaporsurveywould aid in identifyingthe source(s)
concentrationsdetectedin the down gradientwell M028E(eg vinyl chloride @ 20,000 p,g/Lin of the groundwaterplume. However, the Navy is not
groundwaterfrom M028-E [May98] ascomparedto 1,700 p.g/Lin groundwaterfrom M034A planningto undertakeany characterizationthat would
[Nov. 97]). This maybe the resultof more than onecontaminantsource releaseandsuggests compromisethe integrityof the landfill cells for the RI. If
thepossibility of coalescing groundwaterplumesat M028-E.Possible sourcearealocations sourceremovalis selected as partof the remedyin the
includethe areaimmediatelyupgradientwell M028Eand areasupgradientof well M034A. ROD, thenthe extentof the source areawould be
Another sourceto be consideredis the potentiallyhigh contaminantconcentrationlevels inthe determinedpriorto or during the removalaction.
FWBZLat the M034A location,which has notbeencharacterized. If high contaminant
concentrationlevels in FWBZLexist, then thecontaminantsdetectedin groundwaterfrom Groundwaterwill be treatedas requiredto be protectiveof
M028-E maybe fromthe same source as the contaminantsdetectedin groundwaterfrom humanhealth andtheenvironment. Soil vaporswill be
M034A. controlledby ventswithin the landfill cap andpotential

treatmentaswarrantedby local Bay Area airrequirements.
Recommendation

GSU recommendsto furtherevaluateandclearly definethe natureandextent of contaminants
in groundwaterat Site 1. This should includegroundwatersamplingto define both the lateral
andverticalextent of contamination.In addition,a soil vaporsurveycouldbe implementedto
assess thepotentialfor the occurrenceof contaminantreleases;theresultsof thesoil vapor
survey could be used to locate hydropunchgroundwatersamplinglocationsand/ormonitoring
wells.

2 Inferredchemicalcontoursillustratedon Figures6-27and6-28areshownto decreaseinthe TheNavyagreesthatthecontoursshouldbe dashedwhere
easterndirectionfrommonitoringwellM034-A(middle-westerndisposalcell). Thereareno inferred.Duetothegroundwaterflow direction,and
datato substantiatechemicalcontourseastof monitoringwellMO34-Aandthecontours becausesolventconcentrationsincreaseinthewesterly
shouldnotbe inferred.Disposalcellsin theimmediatevicinitymaybesourcesof groundwater direction,it canbeinferredthattheplumedecreasesin
contaminationand,as a result,theinferredcontourswouldlikelybeincorrect, concentrationtowardstheeast.

Recommendation

The final RIreportchemical contours shouldnotbe inferredon figureswheredataare not
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available.

3 Extremelyhighvinyl chlorideconcentrationsatlevels in excess of thesolubility concentration The Navy agrees thatvinyl chloride is circumventingthe
forvinyl chloride in water(1,100 ttg/L)weredetectedin groundwaterfrom monitoringwell funnel-and-gatetreatabilitystudy. If this remedial
M028E. Concentrationsgreaterthanthesolubility concentrationforvinyl chloride in water alternativeis selected to treatgroundwater in the ROD, then
may be the resultof the presenceof vinyl chloridedissolved in organicsolvents suchas diesel itwill be scaled upto meet remedialaction objectives.
or gasoline constituentsor humic acids. Monitoringwell M028 is downgradientof a funnel
and gate treatmentsystem thatwas installedduringApril 1997. Chlorinatedsolvents flowing The relativelylow groundwaterconcentrations of vinyl
throughthis systemallow for anaerobicbiodegradationof dichloroetheneto vinyl chloride, chlorideandcis-l,2-DCE in February 1998 can be
Influentand effluent samplingof groundwaterflowing throughthis system indicatedthathigh attributedto dilutionfrom high groundwatertables during
levels of vinyl chloridearenotexitingthe system. This indicatesthatthe elevatedlevels of February. Groundwaterconcentrationswere dilutedby
vinyl chloridein well M028-E is likely the resultof contaminantmigrationaroundthe funnel heavyrainduringthe February1998 samplingevent, as
andgate systemandnot throughthe system, evidencedby the highwatertable in well M028-E (depthto

groundwaterof 2.8 feet bgs). The depthto groundwater
It is alarming that vinyl chloride concentrationsin groundwaterfrom well M028-E increased returnedto the customary elevation of greater than 5 feet
significantly from the February 1998 sampling event (130 txg/L)to the May 1998sampling bgs in May 1998.
event (20,000 _g/L). It is also important to note that cis-l,2-DCE increased 49 pg/L to 22,000
_g/L from the February 1998sampling event to the May 1998 sampling event. The high See RAB Focus Group Comment #3 regarding a risk
concentrations of vinyl chloride is alarming as high concentrations of vinyl chloridein thesoil assessment to human health from volatile constituents in
gas may result by volatilization from groundwater. These soil gas concentrations may pose a groundwater.
significant riskto human health.

As far as health and safety issues related to sampling at the

Recommendation site,theairspacewithintheworkzonehasbeenandwill
continue to be monitored to ensure worker safety. No

The soil vapor survey as recommendedabove will help assess the movementof potentialtoxic upgradeto respiratoror supplied airhas been necessary to
soil gas. Duringany futureinvestigations,HealthandSafety considerations,if notas yetbeen date.
considered,shouldincludethepotentialneedfor suppliedairforprotectionagainstpotential
exposureto extreme vinyl chlorideconcentrations. Extremelyhighlevels of solvents havebeen identified in
The GSU recommendscollecting splitgroundwatersamplesfrommonitoringwell M028-Eto thepastandduplicatesampleswere collected to verify
be analyzed by two laboratories.This could validatetheextremely high levels of detected concentrations.
vinyl chlorideat concentrationsexceeding the solubilityconcentration.

4 Onpage 2-9 it is indicatedthatthe bay sedimentsare laterallycontinuousin westernand UnderCaliforniaRegulations 14 CCR 17782 and 23 CCR
centralregions of the installationandthatthebay sedimentsbehavesasa local semi-confining 2550, groundwatermonitoring must be conducted
layer. It is importantto note thatthese sedimentsmayvery well be a semi-confininglayerbut downgradientfroma landfill. This monitoring will most
contaminants(eg. Benzene, 1,2-DCE) were detectedin groundwaterfromsecondwaterbearing likely includethe installationof one or more wells in the
zone (SWBZ). Thissuggeststhatcontaminantsaremoving slowly throughthe Bay Sediments SWBZ.
Unitor thatthis unitis not acontinuoussemi-confininglayeras reported.

Itis notpracticalto installany wells west of the M028
Recommendation cluster. Thesewells areadjacentto a sunken barge. A
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rocky shoreline lies beyond the barge, furtherprecluding

GSU recommendsthat, ata minimum,semi-annualmonitoringshouldbe implementedto well installation. Thepresence of potentialpreferential
evaluatethe downwardmigrationof contaminantsfromthe FWBZto the SWBZ. This flow pathsallowingchemical transportbetween the FWBZ
monitoringcould also be used to assess the potentialfor accumulationof contaminantsin and the SWBZis acknowledged in Section 6.7.2.2.
groundwateragainstthe sunkenbarges, locatedwest of well M028-E.

5 The DraftRIReport indicates that tidal influence is notrealized in near shore wells screenedin This informationwill be presented in the draft final RI.
the FWBZ, however, influencesare indicatedin wells screenedin the SWBZ. Tidal influences Resultsof the tidal influence studyconducted in 1993
in affected wells causeshort term changes in groundwaterflow directions,but these changes indicatethat the aquiferresponseto tidal fluctuations is
arenot characterized, relativelyuniformalong the shoreline. Due to the uniform

response, shortterm changes in the hydraulicgradient
Recommendation occurbut the groundwaterflow directiondoes notchange.

GSU recommendsthat the finalRI report discusstidalinfluenceson possiblechanges in
groundwaterflow directionsdue to tidal influence(if any)andinclude the dataobtained during
atidal influencestudyto support conclusions.

6 Analyticalresults for the August 1998 quarterlygroundwatersamplingroundare not included The August 1998 quarterlygroundwatersamplingresults
in the appendixof the DraftRI report, will be includedin the Final OU-3 RIreport.

Recommendation

Includethe August 1998 quarterly,_roundwatersamplingresultsin the FinalRI report.
7 Low concentrationsof VOCs detectedin groundwaterfromwells M029-A, M029-E,M001-A, A soil vaporsurveywould aid in identifyingthe source(s)

MOOI-E, M002-A, andM002-E may be indicativeof releasesfromthe northwesternand/or of groundwatercontaminationnearwells M029-A, M029-
northeasternmost disposal cells. E, MO01-A,M001-E,M002-A, and M002-E. However,

theNavy is notplanningto undertakeany characterization
Recommendation that would compromisethe integrityof the landfillcells for

the RI.
To furtherevaluatethe natureandextentof contaminants,a soil vapor survey is recommended
at thenorthwesternmost andnortheasternmost disposalcells. Currentlythere is not sufficient The Navy assumesthat because the landfillhas been closed
analyticaldata for these cells to evaluatethepotentialforgroundwatercontaminationat these since 1956, steadystateconcentrationsin groundwaterhave
locations. The resultsof the soil vaporsurvey atthese disposalcells shouldbe used to locate been achievedwith leachableconstituentsin refuse.
hydropunchgroundwatersamplinglocationsandmonitoringwells. Extremecareshouldbe Groundwaterwill be treatedas requiredto be protective of
used if wells aredrilledin thedisposal cell areadue to thepossibilityof landfillgases humanhealth andthe environment.
emanatingto the surfacefromthe bore holes.
Soil Characterization

1 Figure 6-4 indicatesmany detectedsoil leadconcentrationsforsamplescollected fromthe The pistol rangeareawill be treatedasa "hot spot" under
bermed areaduringa previousinvestigationthatexceed theTotalThresholdLimit the OU 3 FS. Remedialalternativesmay include,but are
Concentration(TTLC) of 1000 mgikg. Generally, the verticalextent of soil lead was only not limitedto, excavation and off-site disposal, grading
assessed to a depth of 24 inches in theberrnedareaand to a depth of 12inches outside the and capping over the pistol range, and/or incorporatingthe
bermed area duringthe March1988 sampling collection effort. Leadconcentrationswere leadcontaminatedsoil into the landfill cap. The vertical
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detected atelevatedlevels (I0 to 23,000 mg/kg)in many samples collected atthe total depths extent of lead contamination may be delineatedduring the
of boringsduring the March1988 investigation. Wasteextractiontestswere performedon remedialactionto ensureprotectionof humanhealth and
samplescollectedduringthe July 1988samplingevent and resultsof these tests indicated theenvironment.
many concentrationsexceeded the Soluble ThresholdLimitConcentration(STLC)value. It is
importantto note thatthe STLCconcentrationis the criteriaused to distinguishhazardous
waste.

Furthermore,the RI reportindicatesonpage6-8thatsyntheticprecipitationleachingprocedure
(SPLP)wasrunon the samplescollectedduringtheJuly1988samplingeventandthatthistest
is morerepresentativeof thethreatto groundwater.However,Table6-3 indicatesonlythree
sampleswererunforthe SPLP.Thesesampleswerecollectedfromthe groundsurfaceandone
of the thesesamplesindicateda SPLPconcentrationof 15mg/L. Theothertwo samplesgave
analyticalresultsof 0.18 mg/Land<0.10mg/L.The15mg/Lconcentrationis of potential
concernasthe STLCis only5 mg/Lforlead. Itis alsoimportantto notethatothersamples
collectedfromthis areaof thesitewerefoundto containtotalleadat concentrationsgreater
thanthe totalleadconcentrationdetectedinthesamplefoundto containa SPLPconcentration
of 15mg/L. ThisindicatesthatothersamplesnottestedforSPLPlikelyhaveSPLP
concentrationsthatexceedthe STLCandthereforethereis a significantpotentialforleadin
soil to leachintogroundwater.

Recommendation

GSU recommendsthatthe vertical extentof hazardouslevels of soil leadbe assessed to
evaluateremedialalternativesin the FS Study. Forexample,thevertical extentof
contaminants needto be determinedto estimatethe volume of soil to be excavatedand
disposed and therebyassess costs associatedwiththis potentialalternativeorto evaluatecosts
associatedwitha stabilizationremedy. The proposedcappingof the site may notbe a stand
alonemitigationalternativeas shallowwaterlevels could allow for leadandothercontaminants
in soil to move into the groundwater.

2 SVOCs were detected in two previousinvestigationsoil samples (S-6 andS-16) collectedfrom The Navy proposes toextend the landfill capas far to the
a depth of 1 foot below ground surfacein the pistolrangeareaof the site. A risk assessment western edge of Site 1 as is practical. Therefore, the
could indicate that the SVOC concentrationsarea riskto ecological receptors, ecological exposurepathway will be eliminated.

Recommendation

If the levels of detectedSVOCs are determinedto exceed risk criteria and it is determinedthat
the proposed landfill cap alternative is not a standalone mitigation technique, then assessment
of the vertical and lateralextent of these contaminantsis recommended to thoroughlyevaluate
remedial alternativesin the FS study.
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3 The vertical extentof TotalRecoverablePetroleumHydrocarbons(TRPH) andoil andgrease The burnareais included in the proposed area to be capped

detectedin surfacesoil fromboring M002-AandM001-B (burnpit area)hasnot been underthe landfillpresumptiveremedy. Groundwaterin
assessed. In addition,high concentrationsof diesel andJP5rangeorganicswere detectedina wells MOO1 andM002 didnot contain levels of petroleum
soil samplecollected froma depthof 6 to 7 feet bgs at boringM035-A. The verticalextentof hydrocarbonconstituentsthatexceeded ecological
diesel andJP5range organicsat boringM035-A was not assessedbelow a depthof 7 feet screeningcriteria. Therefore, the Navy believes there is no
below groundsurface(bgs). It is importantto note thatdiesel andJP-5 rangeorganics reasonto furtherdelineate soil concentrations.
increasedin concentrationfroma depthof 2.5 to 3 feet bgs (diesel: 110 mg/kg, JPS:<10
mg/kg) to 6 to 7 feet bgs (diesel: 2,200 mg/kg, JPS:2,100 mg/kg). Many of the surfacesoil
samplescollected fromthe burnpit had detectedconcentrationsof motoroil range organicsor
otherpetroleum hydrocarbonconstituents. The verticalextentofoil andgrease andTRPHat
M029A was not assessed below thesurface.

Recommendation

GSU recommendsthe assessmentof the vertical and lateralextentof these contaminantsto
thoroughlyevaluateremedialalternativesin the FS study. GSU is concernedthat shallow
groundwaterand tidal influenceson groundwatermay providefor these contaminantsin soil to
move into groundwater.

4 The vertical extent of theof Polychlorinatedbiphenyls(PCBs) as Alchlor 1260 andpesticides Soil boringMOOI-A is within the burn area, proposed to be
in soil has notbeen fully assessed.Alchlor 1260 and some pesticideswere detectedin surface cappedunderthe landfill presumptiveremedy.
and intermediatedepth soils at several locationsat Site 1. The deepest samplewithinthe Site1 Groundwaterin well M001-A did not containdetected
boundarywith a detectedalchior 1260concentrationwas collectedfrom a depthof 13feet bgs levels of Aroclor 1260. Therefore,the Navy believes there
from boringM00i-A. Samples collectedfrom the surface,4.5 to 5.5 feet is no reasonto further delineatesoil concentrations.
bgs and 20 to 21.5 feet bgs, northof thenorthernsite boundary,had detectedalchlor 1260
concentrationsof 0.37 mg/kg, 0.11mg/kg, and0.16 mg/kg, respectively. Detectedalchlor 1260
concentrationsareof concernas thearea north of the Site 1 boundarymay notbe includedin
the proposedcappingremedialalternative.

Recommendation

If it is determinedthat theproposedlandfill cap alternativeis not astandalone mitigation
technique, thenGSU recommendstheassessmentof theextentof these contaminantsto
thoroughlyevaluateremedialalternativesin the FS study. GSU is concernedthat shallow
groundwaterand tidalinfluenceson groundwatermayprovide forthese contaminantsin soilto
move into groundwater.

5 The characterizationfor the potential presenceofdioxins in soil atthe formerareawas The bum areais included in the proposed area to be capped
conductedwith only four surfacesoil samples. Dioxinswere not detectedin any of the samples underthe landfillpresumptiveremedy. Therefore, the
analyzed,however, the large areaencompassedby the formerburnareadoes notappeartobe potentialhumanhealthexposure pathwayposed by dioxin
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adequatelycharacterizedwithjust four surface samples, will be mitigated.

Recommendation

GSU recommends thatfurthercharacterizationof the potential presenceof dioxins in soil be
conductedto adequatelyassess the potentialpresenceofdioxins across thebum area. Core
samplescouldbe collectedto assess zones of burnedmaterial. Itwould be in these zones that
dioxins could be present.

6 Proposedcappingas mitigationremedy The Navy agreesthatremedialalternativesthat address the
landfill,groundwater,and landfillgas should be evaluated

The proposed landfillcapto preventfurtherspreadingof contaminantsshouldbe addressedin in the FS. It is importantto notethat the purpose of the
the feasibility studyto assess effectivenessof the remedy. Forexample cappingmayprevent landfill capis to eliminatethe exposurepathway of human
infiltrationofsm'face waterandprecipitation;however,a risingwatertable as a resultof andterrestrialecological receptorsfrom coming into
upgradientrechargecould allow for furtherspreadof contaminantsin vadosesoil to contactwith soil contaminantsandlandfill refuse
groundwater.Also, the potentialfor lateralmigration of landfillgases such as vinyl chloride
may not be controlledby the proposedcap and as a resultterrestrialecological receptorsand Landfillcaps to be evaluatedin the FS will include both
human recreationalreceptorson thepropertymaybe adverselyaffected, caps thatmeet RCRArequirements(impermeable)as well

asmorepermeablecaps(i.e. composed only of soil). A
Recommendation morepermeable capwill be evaluatedin the FS, because of

the high watertable at the landfill. A portionof the refuse
GSU recommendsthattheproposedlandfill capremedialalternativebe evaluatedin is alwayssaturatedwith groundwater,andseasonally rising
conjunctionwith otheralternativesto providefor the most efficientandeffective alternativeto watertables furtherleach constituentsfromrefuse,
be selected, therefore thepurpose of the impermeable landfill cap, to

minimize leachate generation, is not required at this site.

A human health risk assessment was performed to address
migration of gases such as vinyl chloride. See response to
RAB Focus Group comment # 3. This risk assessment was
added to the draftfinal OU 3 RI.

Additional comments
1 On page 2-9 it is indicatedthatpetroleumbasedchemicals in the high organiclayerof theBay Chemicals in the organic layerassociatedwith the refinery

SedimentUnitmay have beenassociatedwith releasefromNavy IR sitesor with a formeroil andmanufacturedgas plantsareassociated with the tidal
refinery located in the southeastregionof Alamedapoint. Is therea pathwayforcontaminants zone. Site 1is primarilyconstructedin an areabeyond the
from the former refineryto get to Site 1 soil? Couldthey be the resultof leakingtanksor tidal zone. TPH andotherorganiccompoundsat Site 1 are
undergroundpipelinesor from placementof contaminatedengineeredfill derivedfromthesite relatedto the solventand petroleumhydrocarbonplume
of the formerrefinery7 Did these contaminantsflow with groundwaterto Site 1andthenget associatedwith disposalactivitiesat the site.
depositedin the bay sedimentunitor is the formerrefinerya potentialsourcefor IRsites other
thanSite 1.9
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Recommendation

GSU would like clarificationon this issue.

2 On page 2-14, fourthparagraph,the unitsgiven forhydraulicconductivityvalueare The units will be changed to feet per minute for consistency
feet/minutewhile theunits forhydraulicconductivityvalues shownon TableG-1 are in the draftfinal OU 3 RI.
centimeters/second.

Recommendation

Valuesof hydraulicconductivityshouldbe consistentto providefor validcomparisonof
values.

3 On page 2-17, thirdparagraph,theartificialfill is referredas theunitof the FWBZ in the This will be changedin the draft final RI to read "The
centralregion buta following sentenceindicatesthat the MerrittSandis the FWBZunit inthe FWBZ (artificialfill layer) in the central region andthe
centralregion. FWBZ (MerrittSandUnit) in the southeasternregion are in

factthe same hydrogeologic unit, though at differentdepth
Recommendation intervals."

GSU would like clarification on this inconsistency.

4 Page 2-18, second paragraph,indicatesgeneralgroundwaterflow directionsto the west or The textwill be changed to read that groundwaterflows to
southwest.Figure2-14b indicatesgroundwaterflow directionsto the west, southwestandnorth the west, southwest andnorth.
towardthe OaklandInnerHarbor.

Recommendation

GSU would like clarificationon this inconsistency.

5 Figure 2-14d illustrates potentiometric contours crossing over the paleochannel location The paleochannel has been filled with young bay mud and
indicating that SWBZ groundwater is flowing through the paleochannel. Is there data to bay sediments. Any flow that occurs within the channel is
suggest that groundwater is flowing through the paleocharmel? related to the interconnected bay sands and the Merritt sand

unit. Please refer toAppendix A, cross section C-C'.
Recommendation

GSU recommendsto furtherevaluateandcharacterizethepaleochanneland its influenceon
groundwater.

6 Table6-8: thedefinition forpCi/q was inadvertentlynot spelled out. The definitionwill be addedto the Draft Final RI.
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Recommendation

GSU recommendsthatthe definition forpCi/q be spelled out in thenotes section of the tableto
avoid potentialmisunderstandings.

7 The ecological risk assessmentis not includingterrestrialreceptorsbased on the cappingof the The landfill capwill be designed witha layerof gravel to
site asa presumptiveremedy. Will theproposedpresumptiveremedyprotectburrowing preventanimalsfrom burrowing throughthe cap.
creaturessuch as burrowingowls?

Recommendation

GSU recommendsconsideringthe effectivenessof the proposedpresumptiveremedyto protect
burrowingcreaturesas theremay be apotentialforsuch creaturesto burrowbelow the capand
be exposedto high levels of contaminants.

8 Figure6-8 depictsthe site conceptualmodel. The sea level on thismodel is shown to be higher The groundwaterdepthwill be changed from30 feet bgs to
thanthe groundwaterlevel. The groundwaterlevel is shown tobe at an approximatedepthof 3 to 8 feet bgs on Figure6-8.
30 feet bgs, however, the on page 2-14 it is indicatedthat the groundwaterin the western and
centralregionsrange fromtwo to eight feet bgs.

Recommendation

GSU would like clarificationon this inconsistency.

'DTSCSpecific Comments
1 Page 5-13, Section 5.1.4.3, Please explainhow Radium-228was selected asa contaminantof Radium-228was selected as a chemical of concern

concern. (COC)following theproceduredescribedin Section
C.4 of AppendixC to the OU 3 Remedial
Investigation. In summary,radium-228along with
radium-226werethe only specific radionuclides
analyzed for in soil samplescollectedfrom 0 to 2 feet
below groundsurface(bgs). Both radionuclideswere
detectedin greaterthan five percentof the samples (see
TableC.7.1-1 in Appendix C)and thereforewere
retainedasCOCs(see TableC.7.1-4).

Table 4-1. This potentialARARstable does not list regulationsrelatedto the potentialhealth ARARs pertainingto radiationwill be addedto Table 4-1.
riskof ionizing radiation.40 CFR 192contains potentialchemical-specificARARs. In These include:
addition,theNuclearRegulator),CommissionissuedtheirFinalRule on RadiologicalCriteria 1) 10 CFR 10.1402 which sets a standardof 25 mrem/yr
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for License Termination (July 21, 1997) that should be considered as a potential ARAR. TEDE above background for average members of a
Although the NRC does not regulate radium, the standard for limiting exposure to ionizing critical group where residual radioactivity has been
radiation would be applicable to radium. The State of California does regulate radium and reduced to levels that are as low as reasonably
would apply this standard to any land transfers where the land would no longer be under federal achievable.

jurisdiction. The State Department of Health Services has regulatory authority under California 2) 40 CFR 192.12 (a) that establishes cleanup criteria for
Health and Safety Code Part 9, Chapter 8, Sections 11490, et seq., and Part 9, Chapter 5, radium-226 averaged over 100 square meters not to

Article 1, Sections 114705, et seq. exceed the background level by more than 5 pCi/g
averaged over the first 15 cm soil depth.

3 Figure 1-2. The boundariesprovidedfor OU-3 (ConveyanceParcelC) may require See EPAcomment #43. Currently,the radiological
re-evaluationbasedon the radiologicalsurveysto date. Please specify what changes are anomalies outside the proposed cappedareawill be
plannedfor the boundary, addressedundera removalaction;however, dependingon

the quantityandlocation, the Navy may decide to address
radiologicalanomalies as part of the remedialaction
selected in the ROD. The boundaries of Site 1 will be
extended as requiredfor the final RI pending resultsof the
radiological surve7 scheduled forcompletion in June 1999.

4 Appendix C, Attachment3. Please discuss how the inputparametersforradium-226and The input parametersfor radium-226 and radium-228,
radium-228 concentrationswere determined at 0.9 pCi/g and 0.49 pCi/g, respectively. In 0.9 and 0.49 picocuries pergram (pCi/g), respectively,
addition,discuss how discrete sources of radioactivematerial are addressed in the risk representthe 95 percent upper confidence limit of the
assessment. ' mean (95 UCL) for these two radionuclides in soil at 0

to 2 feet bgs (see Table C.7.!-! in Appendix C). !t
should be noted that Table C.7.1-1 incorrectly
identifies the units for the radium-226 and radium-228
95 UCLs as milligram per kilogram (mg/kg).
Appendix I to the OU 3 RI correctly identifies theunits
for theradium-226 and radium-228 analytical results
as pCi/g. Table C.7.1-1 will be revised to present the
correct units.

With regard to the second half of the comment, the
HHRA does not evaluate risks associated with
exposure to discrete sources of radioactive material.
Receptorexposure to external radiation from site
soil(specifically recreational and occupational
exposure) is assumed to occur randomly throughout
Sitel. Therefore,consistent with U.S. EPA's 1992
guidance titled"Supplemental Guidance to RAGS:
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Calculatingthe ConcentrationTerm" (Publication
9285.7-08I), thesoil concentrationterm for the two
radionuelideswas estimatedas the 95 UCL.

Radiationsurveysconductedat OU 3 have identified
isolatedareas of radioactiveactivity (referred to as
anomaliesin OU 3 RI)at Site 1. The anomalies are
generallyassumedto be radiumdials andrepresent
discretesources of radioactiveactivity. FiguresJ-1
through J-3 in Appendix J to the OU 3 RI presented
initialSite 1 anomaly locations. These figures will be
revised basedon the on-goingradiation survey
activitiesbeing conductedat OU 3. Remediationof
the discrete sourcesof radioactiveactivity will be
evaluatedby the Navy as partof the OU 3 final
remedialinvestigationand feasibility study reports.

5 Page 6-38, Section 6.10. The conclusionsappearto indicatethatthe health risksarewithinthe The intendedreuseof Site 1 is a golf courseper the BRAC
acceptableriskrange"for the intendeduse of thesite". As discussedin a meetingbetweenthe CleanupPlanRevision 05 (TtEMI1998). Any required
US Navy andStateof Californiarepresentativeson February4, 1998, the Departmentof Health deedrestrictionswill also be discussed in the RI. Any
Serviceswill specify restrictionsif, forexample,discretesources of radioactivematerialremain constructionthatwould occurat the landfill could not
at thesite. Authorityis discussedin Comment2 above, compromisethe integrityof the landfill cap. A stability

analysiswould be requiredforany buildings builton topof
Also, the intendeduse of the site needs to be clarified,in additionto required deed restrictions, the landfillcap.
to ensurethatthe health riskswill be as stated. Page 2-29 statesthatthe redevelopmentof the
NorthwestTerritories(which includesOU-3) is planned to consistof light industriaVresearch
anddevelopment,andpark categories. The Light Industrylanduse category,could involve
constructionwhich could interferewith cap integrity.
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on3 DTSC, Mary Rose Cassa, R.G.

Response to Comment #1 (Groundwater Characterization) The Navy agreesthatM034-A is closerto the easternedge
1 This response indicatesthat well M034-A is locatedon the northernedge of the plume, of theplume. Groundwatermonitoringwells at the site are

However, it appearsfromthe chemicalcontourson Figures6-27 and6-28 thatwell M034-A locateddowngradientfrom or withineach landfill disposal
would be closerto the easternedge of theplume, cell. The Navy agreesthatlocalizedplumes could be

presentbeneathlandfilldisposalcells; however, refusehas
It appearsthat the Navy believes that the verticaland lateralextentof theplume has been been in the landfill foroverfortyyears, and it is expected
delineatedoutside the landfill. The source of this plumeis nearwells M028-A andM028-E. It thatsteadystateor decliningconcentrationswould be
appearsfrom Figure6-27 that wells M035-A, M027-A, and M027-E areusedto def'methe observedin groundwaterflowing throughthe landfill.
plume to the south. Wellsused to definethe northernextent appearto be M033-A, M029-Aand Therefore,the Navy does notproposeto conducta soil
M029-E. Ourconcernis that there is a potentialforother sourceareasto be presentthatmay vaporsurveyor constructany additionalmonitoringwells
have allowedforreleasesto the groundwater.This couldaccount forgreaterconcentrationsof within the landfill disposalcells. Exposure pathwayswould
contaminantsin groundwaterlocatedbetween the wells currentlyusedto delineatethe plume, not be completedunless groundwaterCOCsenterthe bay at
Potentialsource areas includethe two southernmostdisposalcells, the northwesternmost levels harmfulto aquaticreceptors. A landfill postclosure
disposalcell, the northeasternmost cell, and themiddleeastern cell. In addition,potential monitoringprogram will be in place to preventcompletion
releasesfrom the northernthird of the middlewesterndisposal cell maynot bedetectedin the of this exposureroute. The Navy will conducta datagap
wells currentlyinstalledonsite, investigation,whereadditionalgroundwatersamples will be

collectednear the shoreline,beforethe FS is finalized. The
It is unclear to DTSC how a soil gassurveywould compromisethe integrityof the landfillcells Navy will also collect groundwatersampleseast of well
becausegroundwateris believedto saturatea portionof the refuge. Ifthe concernis creatinga M034-A to delineatethe extentof the hot spot.
routeof verticalcontaminantmigration,the surveycould be designedto not penetrate
groundwaterand, uponremovalof soil gas probes, the borings wouldbe properlybackfilied Although, the hTHRAindicatedthat no risk would be posed
with grout to preventdownwardmigrationof contaminants. Whiletheprobe is inplace to an occupationalreceptorthroughirrigation,additional
contaminants couldnot migratedownthe boring,becausethe probewouldprevent potentialhot spots could increase the risk. Therefore, in the
contaminants fi'omenteringtheboring. OU-3 FS,an institutionalcontrolwill be placed on wells

installednearOU-3 to prohibitscreeningwithin the FWBZ.
Draft [ Assessment of the characterization of contaminants in groundwater at the western middle The Navy agrees that the solvent plume may be
Corn disposal area was evaluated by reviewing analytical results for groundwater samples migrating down towards the lower portion of the first
merit collected from monitoring wells M028-A, M028-E, and M034-A. Monitoringwells M028- water bearing zone because of the density of the solvents.
# 1 A and M034A are screened in the upper part of the first water bearingzone (FWBZU). In addition, the Navy agrees that the solvent plume has

Well M028-E is screened in the lower part of the first water zone (FWBZL). Some probably entered the San Francisco Bay, because of the
contaminant concentrations (e.g. cis 1,2-DCE and vinyl chloride) have increased proximity of the M028 well clusterto the shore.
significantly in down gradient monitoring well M028-E over the quarterly sampling events
from October 1997 to August 1998 whileconcentrations in upgradient well M034A and Well M034-A is on the northern edge of the plume.
downgradient well M028A have decreased. This may indicate downward migration of Constituents at wells M028 and M034 are believed to be
contaminants from the FWBZU to the FWBZL or contaminants detected in the FWBZU from the same source. The lateral and vertical extent of
may have migrated to San Francisco Bay. Sunken steel barges located west of well M028E the plume has been delineated outside of the landfill,
may be allowing for contaminant accumulation in well M028E. where potential exposure pathways could be completed.
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Concentrations of contaminants in groundwater from well M034A are significantly less A soil vapor survey would aid in identifying the source(s)
than concentrations detected in the down gradient well M028E (e.g. vinyl chloride@ of the groundwater plume. However, the Navy is not
20,000 _tg/Lin groundwater from M028-E [May98] as comparedto 1,700 _tg/Lin planningto undertake any characterization that would
groundwater from M034A [Nov. 97]). This may be the result of more than one compromise the integrity of the landfill cells for the RI.
contaminant source release and suggests the possibility of coalescing groundwater plumes If source removal is selected as part of the remedy in the
at M02g-E. Possible source area locations include the area immediatelyupgradient well ROD, then the extent of the source area would be
M028E and areas upgradient of well M034A. Another source to be considered is the determinedprior to or during the removal action.
potentially high contaminant concentration levels in the FWBZL at the M034A location,
which has not been characterized. If high contaminantconcentration levels in FWBZL Groundwater will be treated as required to be protective
exist, then the contaminants detected in groundwater from M028-E may be from the same of human health and the environment. Soil vapors will
source as the contaminants detected in groundwater from M034A. be controlled by vents within the landfill cap and

potential treatment as warranted by local Bay Area air
Recommendation requirements.

GSU recommends to further evaluate and clearly define the nature and extent of
contaminants in groundwater at Site 1. This should includegroundwater sampling to
define both the lateral and vertical extent of contamination. In addition, a soil vapor
survey could be implemented to assess the potential for the occurrence of contaminant
releases; the results of the soil vapor survey could be used to locate hydropunch
groundwater sampling locations and/or monitoring wells.

Response to Comment #2 (Groundwater Characterization) The Navy will refine plume lines on Figures 6-29 and6-30
2 Chemicalcontoursareinferredasa resultof groundwaterflow directionand increasing to include moredashedlines atboundaries, where

groundwaterconcentrationsin thedowngradientdirection. However,becausemorethan one appropriate.Plume contoursthataredashed arenot
sourceis likely at Site 1 and becausegroundwatermoves in morethan onedirection, decreasing intendedto implythat otherlocalized plumescould not
contoursinferrednextto or within a potentialsource (i.e. eastern-centraldisposalcell, exist atthe site, they merelyshow the trendof the known
northwesterndisposal cell andsouthernmostdisposalcells) thatcurrentlyhas notbeenassessed plumes. Isoconcentrationcontoursin Figures 6-29 and
may notbe representativeof site conditions. 6-30 will be refinedto includeinformationfrom the 1996

Universityof Waterlooinvestigation(conductedas partof
the funneland gate study).

Draft Inferred chemical contours illustratedon Figures 6-27 and 6-28 areshown to decreasein The Navy agrees that the contours should be dashed
Corn the eastern direction from monitoring well M034-A (middle-westerndisposal ceil). There where inferred. Due to the groundwater flow direction,
ment are no data to substantiate chemical contours east of monitoringwell MO34-A and the and because solvent concentrations increase in the

#2 contours should not be inferred. Disposal cells in the immediatevicinity may be sourcesof westerly direction, it can be inferred that the plume
groundwater contamination and, as a result, the inferred contours would likely be decreases in concentration towards the east.
incorrect.

Recommendation
,=

Submitted: 08/10/99
Page2 of 4



RESPONSE TO COMMENTSON THE ALAMEDA POINTDRAFT FINAL RI FOR OU 3

REF COMMENT RESPONSE

The final RI report chemical contours should not be inferred on figures where data arenot
available.

3 Response to Comment #3 (Groundwater Characterization) Theterm"relativelylow" was used to compareFebruary
The February1998 concentrationsfor vinyl chlorideandcis-1,2-DCEarereferredto as 1998groundwaterconcentrationsto May 1998
relatively low. These concentrationsaremagnitudesgreaterthanMCLs. It wouldbemore concentrations.MCLswere notused as a comparative
appropriateto referto these concentrationsas "the lowerconcentrations", value in this statement.

Draft Extremely high vinyl chloride concentrations at levels in excess of the solubility The Navy agrees that vinyl chloride is circumventing the
Corn concentration for vinyl chloride in water (1,100 pg/L) were detected in groundwater from funnel-and-gate treatability study. If this remedial
ment monitoring well M028E. Concentrations greater than the solubility concentration for vinyl alternative is selected to treat groundwater in the ROD,
# 3 chloride in water may be the result of the presence of vinyl chloride dissolved in organic then it will be sealed up to meet remedial action

solvents such as diesel or gasoline constituents or humic acids. Monitoring well M028 is objectives.
down gradient of a funnel and gate treatment system that was installed duringApril 1997.
Chlorinated solvents flowing through this system allow for anaerobic biodegradation of The relatively low groundwater coneentrations of vinyl
dichloroethene to vinyl chloride. Influent and effluent sampling of groundwater flowing chloride and cis-l,2-DCE in February 1998 can be
through this system indicated that high levels of vinyl chloride are not exiting the system, attributed to dilution from high groundwater tables
This indicates that the elevated levels of vinyl chloride in well M028-E is likely the resultof duringFebruary. Groundwater concentrations were
contaminant migration around the funnel and gate systemand not through the system, diluted by heavy rain during the February 1998

sampling event, as evidenced by the high water table in
It is alarming that vinyl chloride concentrations in groundwater from well M028-E well M028-E (depth to groundwater of 2.8 feet bgs). The
increased significantly from the February 1998 sampling event (130 _tg/L)to the May 1998 depth to groundwater returned to the customary
sampling event (20,000 pg/L). It is also important to note that cis-i,2-DCE increased 49 elevation of greater than 5 feet bgs in May 1998.
pg/L to 22,000 _tg/Lfrom the February 1998 sampling event to the May 1998 sampling
event. The high concentrationsof vinyl chloride is alarming as high concentrations of vinyl See RAB Focus Group Comment #3 regarding a risk
chloride in the soil gas may result by volatilization from groundwater. These soil gas assessment to human health from volatile constituents
concentrations may pose a significant risk to humanhealth, in groundwater.

Recommendation As far as health and safety issues related to sampling at
the site, the air space within the work zone has been and

The soil vapor survey as recommended above will help assess the movement of potential will continue to be monitored to ensure worker safety.
toxic soil gas. During any future investigations, Health and Safety considerations, if notas No upgrade to respirator or supplied air has been
yet been considered, should include the potential need for supplied air for protection necessary to date.
against potential exposure to extreme vinyl chloride concentrations.
The GSU recommends collecting split groundwater samples from monitoringwell M028-E Extremely high levels of solvents have been identified in
to be analyzed by two laboratories. Thiscould validate the extremely high levels of the past and duplicate samples were collected to verify
detected vinyl chloride at concentrations exceeding the solubility concentration, concentrations.
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Response to Comment #7 (Groundwater Characterization) The Navy agreesthata soil vaporsurveycould potentially

4 As discussed above, it is unclearto DTSC how a soil gas surveywould compromisethe be performedwithinthe landfillcells using methods that
integrityof the landfill cells becausegroundwateris believedto saturateaportionof the refuge, would minimizedownwardmigrationof contaminants.
If the concernis creatinga routeof vertical contaminantmigration,the surveycould be
designedto notpenetrategroundwaterand, uponremovalof soil gas probes,the boringswould The Navy agreesthatif groundwatertreatment is a required
be properlybackfilledwith groutto preventdownwardmigrationof contaminants.While the remedy, thenadditionalwells would most likely be installed
probe is in place contaminantscouldnot migratedown theboringbecausethe probewould to extract groundwater(if selected as the remedialaction)
preventcontaminantsfrom enteringthe boring, andmonitorsystemeffectiveness. This information will be

presentedin the FS report.
The Navy will treatgroundwateras requiredto be protectiveof humanhealth and the
environment. Itis importantto note that, if groundwatertreaunentis requiredremedy,
additionalwells couldbe neededformonitoringand efficientremovalof thegreatest
concentrationsof contaminants.

5 Response to Comment #7 (Additional Comments) The landfill capwill be constructedwith a layer to prevent
The responseindicatesthat a gravellayer will be installedto preventanimalsfrom burrowing biointrusionof burrowinganimals. The cap will be sloped
throughthe cap. Ourinitialconcernwas the potentialforanimals to starta burrowfrom outside on the sides to minimize the potentialfor animals to burrow
the capboundarythat extendsto below the cap. Is this still a potentialscenarioor wouldthe from outside the boundary.
design of the capbe suchthat thiswould notoccur? Itappearsthat the ventswhich wouldbe
installedwith the capcould mitigateany potentialthreatto burrowingcreaturesfrom landfill
gases.

Draft Low concentrations of VOCs detected in groundwater from wells M029-A, M029-E, M001- A soil vapor survey would aid in identifying the source(s)
Corn A, M001-E, M002-A, and M002-E may be indicative of releases from the northwestern of groundwater contamination near wells M029-A,
ment and/or northeastern most disposal cells. M029-E, M001-A, M001-E, M002-A, and M002-E.
# 7 However, the Navy is not planning to undertake any

Recommendation characterization that would compromise the integrity of
the landfill cells for the RI.

To further evaluate the nature and extent of contaminants,a soil vapor survey is
recommended at the northwestern most and northeastern most disposal cells. Currently The Navy assumes that because the landfill has been
there is not sufficient analytical data for these cells to evaluate the potential for closed since 1956, steady state concentrations in
groundwater contamination at these locations. The results of the soil vapor survey at these groundwater have been achieved with leachable
disposal cells should be used to locate hydropunch groundwater samplinglocations and constituents in refuse. Groundwater will be treated as
monitoring wells. Extreme care should be used if wells are drilled in the disposal cell area required to be protective of human health and the
due to the possibility of landfill gases emanatingto the surface from the bore holes, environment.

Submitted: 08/10/99
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,.Ref {Comment
OU3 Focus Group, RAB, Mary Sutter

General Comments TheNavy addednew materialto the DraftFinalOU-3 RI
1 The DraftFinalRI forOU-3 containssignificantnew material,suchas new sectionsfor report,includinggroundwatermodeling and exposure

groundwatermodeling and exposuremodeling fora golf courseirrigationscenario.Giventhe modeling for agolf course irrigationscenario, in response to
fact thatsuch majorchangeshave been includedin this versionof the document,we do not commentsreceived on the DraftOU-3 RI. The purpose of
think that itwas appropriateto have moved to theDraftFinal stage.Insteada seconddraf_ issuingDraftandDraftFinal versionsof this documentis to
shouldhave beenprepared.Inthe future,we recommendthat the Navy notpushforwardtothe allow forRAB andagency review. Changes are made in
DraftFinal stage of any RIor FS documentuntilall significantadditionsandchangeshave subsequentrevisions,based on these comments. The Navy
been madeto the document. Inthis case, we suggest that the Navy producea SecondDraft doesnotplan to issue arevised DraftFinal OU-3 RI report.
Final document.

i

General Comments The Navy will summarizesignificantchanges to the Final
2 We also recommendthatthe Navy addprefatorysectionsto all of itsRI/FSprogram OU-3 RIreport and will include this informationin the

documents,which woulddescribesignificantchanges thathave beenmadeto the documentas transmittalletterthatwill accompany the document.
it develops from the firstdraftto the final stage.For example,the DraftFinalRI forOU-3
shouldhave includeda prefacealerting the reviewerthatwhole new sections on groundwater
and exposure modeling had been added,as well as, a new method forcalculatingsoil exposure
in a recreationalsetting. Includingthis type of informationatthe beginningof each document
would be a greatservice to the individualsinvolved in documentreview.

3 Landfill Presumptive Remedy The Navy believes that the landfill presumptiveremedy is
In our comments on the DraftRI, we disagreedwith the Navy's position that the landfdi applicableto the landfill at OU-3 based on the EPA fact
presumptiveremedywas appropriateforthe militarylandfill at OU-3.The OU-3focus group sheet:Application of the CERCLAMunicipal Landfill
continuesto express discontentwith the Navy's use of the presumptiveremedyapproach. Presumptive Remedy to Military Landfills. Because a

portionof the refuse is saturatedby groundwater,an
EPA's, Application of the CERULAMunicipal Landfill Presumptive Remedy to Military impermeablecapcould be unnecessaryatthe site. This is
Landfills, lists at least two factorswhich makethe presumptiveremedyapproachinappropriate takeninto accountin the OU-3 FS, whereina native soil cap
fora militarylandfill: is a containmentremedialalternative. Regarding the second

point, landfillslisted in the EPAfact sheet for which the
First,"Site-specific conditionsmay limit the use of the containmentpresumptiveremedy.For presumptiveremedyof cuntainment was used, contained
example, the presenceof high watertables..." wastes similarto those reportedlydisposed of atthe OU-3

landfill.

Second,"The proportionanddistributionof hazardonswastes in alandfill are important
considerations.Generally,municipallandfills producelow-level threatswith occasionalhot The Navy has followed the decision f_ameworkset forth in
spots. Similarly, most militarylandfillspresentonly low-level threatswith pocketsof high- the EFAfact sheetas follows.
hazardwaste. However, some militaryfacilities,(e.g..... majoraircraftor equipmentrepair
depots)have a high level of industrialactivitycomparedto overall site activities..."

We believe thatthe these two limiting characteristicsare relevantto the OU-3 landfiUand What Information Should be Collected?
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thereforewe once againrecommendagainstthepresumptiveremedyapproach.
Informationavailableon the sources,types, andvolumes of
landfillwastesdisposedof at IR Site I was assembled
throughpersonnelinterviews andhistoricalNavy document
searchesatAlamedaPoint.

How May Land Reuse Plans Affect Remedy Selection?

EPAguidancestatesthatfor smallerlandfills(generally less
than 2 acresin size), landreuseplans may influence the
decision on the practicalityof excavation. The 24 acres
proposedto be containedat IR Site 1 aresignificantly larger
thanthe small landfill defined in the guidance. Therefore,
excavationandconsolidationortreatmentof the landfilled
materialsis notconsidereda practicalalternativeatIR Site
I.

Do Landfill Contents Meet Municipal landfill Type
Waste Definitions? Are Military Wastes Present?

Wastein CERCLAlandfills usuallyis presentin large
volumesand is a heterogeneousmixtureof municipalwaste
frequently disposed of with industria!andhazardous waste.
EPA guidance statesthatmilitarywaste, especially high-
hazard military wastes (for example chemical warfare
agents,artillery,and bombs), may possess unique safety,
risk,and toxicity characteristics. If military waste is present
at asite, the guidance requires consultation with specialists
to determine if the military waste falls into the low- or high-
hazard category. Materials known to have been disposed of
in the disposal cells at the landfill include old aircraft
engines;kitchen scraps and garbage from ships in port;
cables; scrap metal; waste oil; paint waste; solvents;
cleaning compounds; constructiondebris, dredge spoils;
medical waste; ashfrom the incinerator located in Building
68; and low-level radiological material. In addition, a
limited quantity of ordnancewas disposed of in an area
outside the landfill ceils near the pistol range.

The low-level radiological materials and ordnance are the
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onlymilitary-specificwastespresent at IR Site I. The Navy
is workingwithmilitarywaste specialiststo addressthese
two military-specificwastes. Following removalactivities
for these two military-specificwastes, componentsof the
landfillwill fall into the same categoryas municipal-type
wastes in accordance with Highlight 3 of the EPA fact
sheet.

Is Excavation of Contents Practical?

EPAguidancestatesthat thevolume, types of wastes,
hydrogeology,andsafetymustbe consideredwhen
assessing the practicalityof excavation. Although a set
excavationvolume limitdoes not exist, landfills with a
contentof morethan 100,000 cubic yards(approximately2
acres, 30 feet deep)wouldnormallynotbe consideredfor
excavation. The areato be capped at IRSite 1 would be
about25 acres andfill could be presentat depthsestimated
at about10 feet bgs, for atotal volume of about400,000
cubicyards, making the landfill impracticalto excavate.

Can the Presumptive Remedy be Used?

EPAguidancestatesthat the site managerwill make the
initial decision of whethera particularmilitary landfill site
is suitable for the presumptive remedy. In addition, the
community and state must also be notified before work
begins on the RI/FS. The Navy has determined that the
presumptiveremedy is applicable for IR Site 1 because of
the items discussed above and has notified the state and the

public. State and community input will be taken into
consideration before the FS is finalized and the ROD is

prepared.
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Landfill Presumptive Remedy Pleasesee Comment3. A native soil capis being

4 The streamlinedfeasibility study(FS)that is partof the presumptiveremedyprecludes incorporatedinto a remedialalternativein the FS that would
addressingotheroptions that may provide fora moreprotectiveand cost-effectiveremedyin allowlimited infiltration. Groundwaterwill continueto
the long-term.Forexample, the applicationof a capmay slow downthe breakdownprocessof flow throughthe landfdlbringingin nutrients to promote
volatile organiccompounds,thuscausing an increasein long-termreleasesto groundand biodegradation.The exposurepathwaysareaddressedin
surface waters.Given thatthis landfill was constructedon the shoreof the Bay, given that the FS andremedialactionsarebeing developed that will be
portionsof the landfillcontentsarein the saturatedzone, and since the landfill contents are protectiveof humanhealth andthe environment.
likely to contain large amounts of hazardousmaterials,we believe thata standardRFFSshould
be performed.We furtherrecommendthat additionaleffortsbemadeto locateand actively
remediatetoxic hot spots in the landfill.

5 Landfill Presumptive Remedy The Navy will use the term "containment"as appropriate.
Althoughwe do not recommenduse of the presumptiveremedyapproach,we note that the
Navy shouldnot continuallyreferto the presumptiveremedyforOU-3as a "cap" or as
"capping," but insteadshoulduse the more comprehensiveterm, "containment."

OnShoreversus Offshore Risk Assessment Groundwaterthat flows throughthe landfill thatcould
6 We feel the Navy didnot adequatelyaddressour DraftRIconcernregardingseparationofthe potentially affectaquatic receptors,is addressedby the

onshoreand offshore componentsof the risk assessment.Chemicalssuch as 2,4-DMP, 1,2- ecological riskassessmentin the OU 3 RI. Remedial
Dichloroethene,and vinyl chloridehave been foundin concentrationsthatmay havea alternativesthat addressthe groundwaterhot spot, including
potentialadverseimpacton aquaticbiota.Althougha prototypicalfunnelandgate system is the funneland gate system,will be evaluated in the OU-3
currentlyin place, monitoringof the system indicatethatit is notworkingadequately(e.g., FS. If thefunnel and gate systemis the recommended
chemicals are going around the funneland gateand into the Bay). Therefore,any actionstaken remedia!actionforgroundwaterat the site, the system will
duringthe OU-3 FS will directlyaffect the offshorerisk,and as statedabove, the riskmaynot be expandedasrequiredto meet remedialaction objectives
be ableto be remediatedadequatelywithoutamorethoroughcharacterizationduringthe OU-3 developed in the FS. Addressingsedimentsin a subsequent
RD'FS. RI will not interferewith the remedialaction selection at IR

Site 1.

7 Onshore versus Offshore Risk Assessment The offshoreareas adjacentto OU-3are no longer
We appreciatethe additionof the footnoteon Figure1-2 to indicatethat offshoresampleswill consideredaspartof OU-4 butwill now be addressedby
be addressedduring OU-4. However,the areaoutsideof OU-3 needsto be includedas partof the SedimentWorkGroup. The footnote will be changed
OU-4 on this map.Especially giventhatOU-4 mayultimatelybecomepartof a Bay-widebase on Figure1-2.
assessment,we feel that it is necessaryto indicateexplicitlythat the areaoff-shoreof OU-3is a
partof OU-4.

8 Exposure Pathway Analysis and Risk Assessment TheNavy will add adiscussionto the RI that addresses
In its responsesto our DraftRI comments,the Navy statesthat thepresumptiveremedyallows these pathways. Action specific ARARs for landfill closure
it to bypassvarious exposure pathwaysin the riskassessment.Thismight have been an will be followed underwhich gas andgroundwater
acceptableresponse,had the Navy also includedamore detaileddescriptionof its presumed monitoringmay be required. Generalcap design features
remedyin the RI. If the Navy wishes to eliminateexposure pathwaysbasedupon apresumed will be discussed in the summaryof the RI.

•remedy,then itmustdemonstratethatitsremedywould indeedprotectpotentialreceptorsfrom
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air,groundwater,andsoil exposures.The only explicitdescriptionof the Navy's presumptive
remedyfor Site 1 is presentedin Section6.9.3. Here it is statedthatthe remedywill be a cap,
but thereis no discussionof thecharacteristicsof this cap. There is no descriptionof cover
materialcomposition,thicknessor permeability;no discussionof the presumedlandf'fllgas
treatmentsystemorthe airstandardsthat are to be met by such a system,no discussionof
whetherandhow Bay waterintrusioninto the landfill is to be prevented,orhow leachatewill
be preventedfromseeping into the Bay.

Inthe absenceof this type of discussion, i.e., one detailinghow, and to what level, the
presumptivecontainmentstrategieswill mitigatethe variousexposurepathways,we do notfeel
that the potentialrisks of the landfill havebeen adequatelyaddressed.

9 Exposure Pathway Analysis and Risk Assessment Thispathwaywas discussed in Section 6.7. l: "The HI-IRA
The Landfill GasPathway.In responseto variousreviewerscommentson draftRI, the Navy also evaluatedpotentialexposures to VOCs migrating from
claims to have modeledthe groundwater-to-landfillgas-to airpathway.However,we couldnot theFWBZthroughthe vadose zone to ambientair." This
fred this analysispresentedin the DraftFinal RI. Please providethis analysis in the Second pathwaywas furtherdiscussed in Section 6.9.1 "The
DraftFinal document, groundwaterHHRAperformedfor the occupational

exposurescenario indicated that human healthrisks
associatedwith sprayirrigationand volatilizationfrom the
subsurfcearebelow IE-06 for carcinogenic risk andbelow
an HI of 1." This pathway is discussed in detailin
AppendixC.

10 Exposure Pathway Analysis and Risk Assessment TheNavy has installed monitoring wells downgradientfrom
We stronglysupportthe DTSC's requestforsoil gassamplingto be undertakenatthe landfill the landfill. Hot spots within the landfill wouldnot require
in orderto locateVOC hot-spotsin the landfill contentsand theunderlyinggroundwater, characterizationas long as downgradientreceptorsare not

impacted. The only downgradientwells that indicate
elevated levels of COCs, potentiallyharmfulto aquatic
receptors,are within the hot spot near Wells M-028 and M-
034. Additionalgroundwatersamples will be collected at
areas close to the site shoreline, to determine if any COCs
arepresentatlevels potentially harmfulto aquaticreceptors.
Resultsfrom the datagap sampling will be presentedin the
FS reportand an RI addendum,as appropriate.

11 Exposure Pathway Analysis and Risk Assessment a) Forthe groundwaterpathway,two scenarioswere
Appendix C-6, GroundWaterPathway.We were pleasedto see that the Navy evaluateda evaluated. The firstscenario involved the placementof
groundwater scenario.However,we have some questionsregardingthegroundwatermodeling awell near M031 well clusterand the second scenario
proceduresand results,as follows: involved placementof an irrigationwell near

Hydropunch clusterHPI-2. Both of these locations are
a) The concentrationgraphs C6-1 throughC6-4 do notappearto be correct.For example, eastof the area where organic contaminants have been

C6-1 shows the modeledconcentrationsof vinyl chlorideatM3l-A attime zero as 88 detected in groundwater. Initialgroundwater
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ug/L. However, themodeling exercisederive_initialplumeconcentrationsfromRI figure concentrationswere obtained from Figure6-27 and6-
6-29, which forvinyl chloride,areshown asless than 1ug/L. Furthermore,giventhe 28, notFigure6-29. After the initiationof pumping,
assumptionof a steadysourceterm,one wouldexpect concentrationsto build-upover groundwaterconcentrationsof various organic
time (supposedlyfrom an initialvalueof < 1 ug/L),ultimatelyreachingaplateauvalue, compoundsbegan to decreasebecause of the distance

from the contaminantsourceand also because the

AppendixC-6 also statesthat a steady-stateconcentrationat the modeledwell is achievedonce majorityof the waterbeing drawninto the irrigation
a constantproportionof influentcontaminatedanduncontaminatedwaterhasbeen wells was clean waterfrom upgradientareas. This is
established.Based upon thisdescription,one wouldnotexpectthe concentrationof vinyl why there is no buildupof contaminantconcentrations
chloride,forexample, to decreaseto zero, as is presentedin figureC6-1. overtime.

b) If the final concentrationatthe modeledwell dependsupon the proportionof Furthermore,the contaminantconcentrations,such as
contaminatedto uncontaminatedwaterbeing drawninto the well, then a more that forVinylchloride,do not decreaseto zero.
conservativelocation atwhich to runthe modelwouldappearto be approximately500 However,the concentrationsdo become verylow and
feet northof well M31-A. eventuallyreachan asymptoticconditionat steady

state.
c) It would be very useful to include a diagram showing the groundwater flow-paths

calculatedfor the groundwaterextractionscenarioused in the exercise.
b) An irrigationwell scenariowith a location 500 feet

d) Thebiodegradationrates usedin this modelneedto be justified using site-specific data. northof M031 could be performed;however, this
locationwouldappearto be within the limits of the
landfillcells. It is unlikely that a well would be drillede) The modeling section shouldalso includea descriptionof groundwaterrecharge

conditionsunderfuture-useassumptions.Additionally,severalrechargescenariosshould throughthe landfill when there are other likely
be modeledbased uponvaryingland-use assumptions, locationsin lesseroruncontaminated areas.

c) Diagramsillustratingthe groundwaterflow paths are
availableand will be included with the revised report.

d) Site-specificbiodegradationratedata is not available.
Historicaltrends in contaminantconcentrationscould
bereviewedin orderto estimate organic contaminant
half-lives. However, there wouldbe uncertainty
associatedwith the causes of the decreasingtrendsfor
contaminants. These uncertaintieswould include
dilutionwith clean groundwaterinsteadof
biodegradationandtoo smallof a historicaldata set to
properlydetermine statisticaltrendsin the contaminant
concentrations.
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e) Additionalgroundwaterscenarios could be performed.
However,the initialscenarios assessed conservatively
reflected site conditions such as rechargeandthe
presenceof the runway.

12 Exposure Pathway Analysis and Risk Assessment Theprimarypurposeof theexposure assessmentportion of
Appendix C-4. We were also pleasedto see that the Navy re-evaluatedits soil ingestionrates the baselinehumanhealthrisk assessment (HHRA) at
forrecreationalexposures, using EPA's 1997 ExposureFactorsHandbook.However,we still OperableUnit3 (OU 3) is to identifyexposures that
have a few commentsrelatedto the specific calculationspresentedin the appendix, representreasonablemaximum exposure(RME) and

averageconditions. As defined by in U.S. EPA's Risk
First,EPA'srecommendedvaluesforhigh-endand averagedailysoil ingestionin childrenare Assessment Guidancefor Superfund, the RME is the
400 rag/dayand 100 rag/day, respectively(see: ExposureFactorsHandbook,Table4-23). The maximumexposure that is reasonably expected to occur at a
Navy used values thatwere lowerthan the recommendedones in its calculations, site. Moreimportantly,because the RME is for the same

receptor,itmust be determinedwhether"it is likely that the
Second, the Navy used an averageof the 50th percentileand95thpercentilevalues for time same individualwould consistentlyface the RME." The
spentin outdoorrecreation.Thisprocedureis notstatisticallysound.Itwould bebetterto value selectedfor a single variablemustbe determined
simplyuse the 50th percentilevalueto calculateboth the averageandthe1LMEhourlysoil within thecontext of the values selected for the other intake
ingestionrate (N.B. Thismethod is similar to EPA's treatmentof body weight in RME variables. As stated by EPA, "intake variable values for a
calculations), given pathwayshouldbe selected so that the combination of

all intakevariablesresultsin an estimateof the [RME]for
Using the generalprocedureof AppendixC-4, along with the abovesuggestedmodifications, thatpathway." Specifically, underthis approach,"some
the RME hourly soil ingestionratefor the 0-5 yearage groupwouldbe as follows: intake variablesmay notbe at their individualmaximum

values butwhen in combinationwith other variableswill
(400 mg/day)x 0.45 result in estimates of the RME."

.............................. approximately80 mg/hour,
(130 min/day) x (1 hr/60min) The Navy notes that EPA in its 1997Exposure Factors

Handbook identifies400 milligrams per day (mg/day) asthe
which is close to the 70 mg/hour value thatwe originally suggestedin our comments on the recommended"upper percentile" soil ingestion value for
draft RI. Based upon the currentdiscussion, we recommend thatthe Navy adopta recreational children. However, in identifying this value, EPA notes that
soil ingestion rateforchildren of 80mg/hour, because the study period used to develop this estimate was

short,this value is not an estimate of"usual intake." EPA

furthernotes that a value of 200 rag/day "may be used as a
conservativeestimate of the mean."

Intakethroughthe soil ingestionpathway is estimated using
the following variablesin additionto ingestion rate:
concentration,exposure frequencyand time, exposure
duration,bodyweight, averaging time, as well as
conversionfactors. As described in the draftfinal OU 3

baselineHHR, values for several of these intakevariables
have beenconservativelyestimated. In this context,
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conservativemeans a value resultsin a higheror increased
intakeestimate. Forexample, consistentwith EPA's
Calculating the Concentration Term guidance,mean
concentrationswere conservativelyestimatedas the lesser
of the 95_ percentupperconfidence limit (95 UCL) on the
meanor the maximumdetected concentration. Exposure
frequencyandtime were conservatively estimatedas four
days perweek, one hour perday, for 50 weeks consistent
with DTSC's 1992 Supplemental Guidance for Human
Health Multimedia Risk Assessments of Hazardous Waste

Sites and Permitted Facilities. Body weight (which appears
in the denominatorof the intake equation)was estimatedas
an averagevalue,ratherthan a larger"upper percentile
value." Also, the Navy is modifying its approach to use the
50± percentilevalue for time spent in outdoorrecreationas
recommendedby the RAB. Use of this smaller value will
increasethe estimatedingestionrateas shown below.

Ithas been demonstratedthat when values for two or more
exposure(intake)variables are based on their 95'hpercentile
values,the estimatedexposureoverestimatesthe true95th
percentile. Infact, the estimatedexposures are located at
aboutthe 99_ percentile(Cullen 1994). When
overestimatedexposureresultsaremultipliedagain by
conservativetoxicity factors,the resultingrisk andhazard
estimatesareoverestimatedto an even greater extent.
Therefore,consideringthat values formore than two intake
variableswere previouslyset at conservative levels, the
Navy feels that a child soil ingestion ratebased on a
"conservativeestimateof the mean" value of 200 rag/day,
furtheradjustedby a conservative estimate(50_ percentile)
of the time spent in outdoorrecreation,is protectiveof
humanhealthand appropriateforuse in the baseline
HHRA. The RMEhourlysoil ingestion ratefor the 0-5 year
age groupis estimatedas follows:

200 mg/dayx 0.45 = 2.2 hours/day
40.9 mg/hr

Cullen,Allison. 1994. "Measures of Compounding
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ConservatisminProbabilisticRiskAssessmentl_' Risk
Analysis. Volume 14, Number4. August.

13 Use of RiDs and Slope Factors TheNavy acknowledgesthe comment. However,as stated
We reiterateouropinionthat the Navy shoulduse all availableRfDs and SlopeFactors, in the Navy'sresponseto similarcommentson the draft
includingthose presentedin the EPA Region9 PRGtables, in orderto presentarisk HHRA,the toxicity factorsused by the Navy were reviewed
assessmentthat covers as manychemicalsof concernas is possible.The Navy shouldalso use by DTSC andfoundto be acceptable. Also, because a
chemicalsurrogates,route-to-routeextrapolation,and the primaryliteratureto developtoxicity presumptiveremedy(containment)has been identifiedfor
values forotherchemicals.We also point outthatRfDs havebeendevelopedforvarious TPH Site l, modifyingthe toxicity factorswill not impactthe

fractions(See: Development of Fraction Specific Reference Doses, RiDs, and Reference remedyselection. Therefore,no changes will be made to
Concentrations, RfCs, for TotalPetroleum Hydrocarbons, TPH, ExxonBiomedicalSciences, the toxicity factorsused in the Site 1 HHRA.
Inc.,et. al.,Amherst ScientificPublishers,1997).

14 Lack of Dioxin Data The burnareawill becontained(by a cap)underthe
During review of the DraftRI, boththe OU-3 Focusgroupand the DTSCrequestedmore presumptiveremedy, therebyprotectinghuman healthand
dioxin samplingatthe landfillburnarea.The Navyrepliedthat, since the burnareawouldbe the environment.Additionalsampling in this areawould
"capped," additionalsamplingwouldnot be necessary.In response,we wouldreiterateour thereforenotbewarranted. Dioxin is consideredinsoluble
earliercomment (see: CommentB.3) that the landfill presumptiveremedyshouldbe described in waterperthe EPAOffice of GroundWaterand Drinking
as "containment"and notsimply capping.Once theremedyis conceivedof as"containment," Waterinternetsite (bttp://www.epa.gov/OGWDW/dwbYt-
then the need formore sampling in the burnareabecomes clear:Its purposeis to establish soc/dioxin.html).
whetherornot chemicals residing in the area presenta threatto the watersof the Bay. Wealso
reiterateour requestformore samplingatthe landfillbum area. GroundwaterVLEACHmodeling conductedfora similar

landfillsite atthe Naval Computerand Telecommunications
StationSanDiego De-tachraentStockton with shallow
groundwaterconditions,indicated that dioxins would not
leach from soil into groundwater.

15 Ecological Risk Assessment" The Navy reiteratesitsresponsethatbecausecyanide levels
In our DraftRI comments, our TOSCconsultantnotedthat the Navy haddroppedcyanide in the 1991-1992 sampleswere below the detectionlimitof
from its samplingevents after 1992 eventhough 22.7% of groundwatersamplescollectedin 10 _g/L at all Site 1 wells, except M025, additional
1991-92 had measurablelevels. The Navy responsewas that it wouldnotresamplewells to sampling is notwarranted.Applying a dilutionfactorof 10
eliminatethis datagap since the measuredconcentrationsof cyanide were only 10times wouldprovidea concentrationof 1 _g/L at the shoreline,
greaterthan the AWQCforcyanide. Given thatthe Navy had no reasonto dropcyanide from which is equivalentto the AWQC screeningcriteriafor
its sampling protocol,and giventhat cyanide appears to be presentin relativelyhigh cyanide. WellM025,which containedelevatedlevels of
concentrationsin atleast one well, we recommendthat samplingforcyanide be carriedoutat cyanide in 1991-1992,was not used in the ecological
OU-3. screeningfor theirmalRIreport, because it is south andnot

downgradientfrom the landfill cells; therefore,it wouldnot
be impactedby groundwaterflowing throughthe landfill.
This well will, however,be sampledby the Navy duringthe
datagap investigationsummarizedin Chapter6 of the
report.

16 Ecological Risk As'sessment ..................... This will be incorporatedinto theFinal OU-3 RI report.
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Tables 6-24 through 6-30 indicate severalchemicals with at leastsome maximum detection
limit concentrations far in exceedance of ecological screening criteriaconcentrations.
However, these tables do not provide any indicationof thepercentageof undetected samples
having detection limits exceeding the screeningcriteria.Please include this informationinone
column of the tables.
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EPA Region IX, PhilUpRamsey
1 In U.S. EPA's March 15, 1999 DraftRI Review letter,and consistentwithEPA's December Please see Responseto DTSC comment#1.

1996guidance,"Applicationof the CERCLAMunicipalLandfillPresumptiveRemedyto
Military Landfills" (Directive no. 9355.0-67FS,EPA/540/F-96/020) U.S. EPA identifiedthe Please see response to RAB Comments # 14 and # 15.
need in the RI to characterize potential "hot-spot" areas associated withunexploded ordnance
(UXO), radiological materials, lead at the rifle range, and high concentrations of volatile
organic compounds (VOCs) in groundwater. Based upon U.S. EPA review of the draft-final
OU3 RI, site characterization is sufficient to evaluate "hot-spot" actions in an OU-3 FS that
would address UXO, lead, and radiation in shallow subsurface soils. However, site
characterization is not sufficient to evaluate actions that address potential VOC contamination

"hot-spots" in soil and groundwater. Additional investigations (primarily groundwater) are
needed prior to completing the OU-3 Feasibility Study(FS). Further, U.S. EPA understands
the RAB has raised other issues regarding incomplete characterization (i.e., need for dioxin
sampling in the "Bum Area" and testing for cyanide in groundwater). U.S. EPA agrees with
these recommendations.

2 As a result of groundwater characterizationdeficiencies, additional groundwater investigations Please see Response to DTSC comment # i. The Navy will
should be completed for OU3, and must be conducted prior to completing the FS. U.S. EPA f'malizethe OU-3 RI report and include a section discussing
believes it is important for the BCT to reach consensus on the scope and timing of the data gaps. Meetings will be held with the U.S. EPA to
additional groundwater investigations at OU3 and U.S. EPA is prepared to assist the Navyin discuss data gaps at the site and the need for any additional
scoping the investigation and developing an acceptable supplemental sampling plan. If the investigations. Results from the data gap investigation will
Navy decides to finalize the RI, prior to completing a supplemental investigation, the revised be issued in an RI Addendum and the FS report, as
RI should at a minimum state that groundwater data gaps have been identified by the BCT,and appropriate.
the Navy commits to resolve the data gap issuethrough additional groundwater investigations.
The additional groundwater investigations would be included as an RI Addendum. U.S.EPA
notes that the Department of Toxic Substances Control (DTSC) draft-final ILlreview letter,
dated June 10, 1999, raises similar concerns regarding completeness of groundwater
characterization. U.S. EPA also support DTSC recommendation that a soil gas survey be
implemented to identify possible source areas and assist with citing monitoring well or
hydropunch sampling locations and agrees with the DTSC that the recommended soil gas
survey will not compromise the integrity of the landfill cells.
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RESPONSE TO COMMENTSON THE ALLDA POINTDRAFT FINAL RI FOR OU 3

REF COMMENT RESPONSE

3 U.S. EPA does not agreewith theNavy's riskassessmentmethodology, as it is inconsistent As statedin the Navy's responseto similarcommentson the
withU.S. EPARegion IX andU.S. EPAHQ methodology. DTSC'smethodology is consistent draftHHRA,the toxicity factorsused by the Navy were
with U.S. EPA's methodology. While DTSC cancer slope factorsarenot alwaysthe same,they reviewed by DTSC and foundto be acceptable. Also,
aremore conservativeand, therefore,at leastas protectiveasU.S. EPA's. In addition,because because apresumptiveremedy(containment)has been
the Navy has decidedto continueits dual-trackrisk assessmentmethodology, a dual-discussion identifiedforSite l, modifyingthe toxicity factorswill not
in the risk assessmentconclusionssectionmustalso be included, impacttheremedyselection. Therefore,no changeswill be

madeto the toxicity factorsused in the Site 1HHRA.
Dual-trackriskassessmentresultswill be included in the
risk assessmentconclusionssection of the Final OU-3 RI
report.

4 The Navy is encouragedto coordinateandCommunicatewith the BRACCleanupTeam (BCT) The Navy is not requiredto transmitresponseto comments
duringdocumentrevisions. The process of informalcommunicationsbetween the BCT and beforesubmittinga subsequentversion of a document. The
transmittalof Responseto Commentsprior to documentrevisionassistthe BCT inproducing Navy will, however, discusscomments in meetingswith
acceptabledocumentsandmaximizeuse of limitedf'mancialandhumanresources.In EPA's regulatoryagencies at theBCT meeting and subsequent
March 15, 1999 draftRI reviewletter, we indicatedour concernwith the Navy's emphasison a meetings, as required. These discussionswill includethe
"presumptiveremedycap" andsuggestedthat the Navy discussthis issue with the regulators landfill presumptiveremedy.
priorto submissionof a draft-finaldocument. No discussionswereinitiatedby the Navy prior
to submittingthe draft-finalRI, despite significantmodificationsandadditions.

Also, the Responseto Comments,which aretypically submittedandreviewed/discussedbythe
BCT priorto documentrevision,was not transmitted priorto but as an attachmentof the draft-
final RIReport. Further,in several instancesU.S. EPAbelieves the Navy could haveprovided
amore detailedand accurateResponseto Commentsthatwouldhave expeditedour reviewof
the draft final OU3 RI.

5 In general (and with some limitedexceptions) U.S. EPA believesthe figuresand tables All datais presented in the Appendix of the RIReport,and
presentedarerelativelycomplete andwell prepared.However,two additionaltablesare time seriesplots of contaminantsof concernare presented
neededto clearlyand conciselypresentwell-specific(or forhydropunchsamples, location- in Figure6-28 for site wells.
specific) volatileorganic compound(VOC) datacollectedovertime. One tableshouldprovide
all VOC groundwaterdatathatwas used for the risk assessment,and a secondwould provide
all other groundwaterdata (i.e., hydropunchresults). A correspondingfigureis neededto
clearly identifyall samplinglocations.
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RESPONSE TO COMMENTSON THE A DA POINTDRAFT FINAL RI FOR OU 3

REF COMMENT RESPONSE

6 U.S. EPArequeststhat'int_ormationOngroundwaterflow directionand gradientbe presentedin Isoc0ntourlines arepresentedin Figure2- 14. These
greaterdetail in therevised RI Report. Forexample,basedupon U.S. EPA's review of the isocontoursarebasedon 1998data. Isocontoursbased on
draft-finalRI, it is unclearhow manywaterelevationdatapointshavebeenobtainedas partof datacollected fromother samplingevents will be prepared
the RI. While the Basewide (Regional)hydrogeologyis somewhatdevelopedin text, thesite- andinsertedinto the RI if there is any significant variation.
specific presentationof dataanddiscussion is too brief. Groundwaterisocontourlines should
be presentedto supportgeneralflow directions(see Figure6-1l, Site 1 Soil and Groundwater
Sampling LocationMap). TheNavy needsto betterpresentwaterelevationandflow direction
informationto supportstatements like that in AppendixC-6 (GroundwaterModeling, page6-
1). That"[g]roundwaterelevationdata indicatesthat the bargesrestrictgroundwatermovement
toward the bay in this area."

7 Appendix K, FunnelandGate Summary. The information(figures/tables)presentedin the A plume characterizationin thehot spotareawill be added
appendixdoes notprovideuseful and developedinformationwith whichto gain a broader to Appendix K,that was conductedas partof the funnel-
understandingof magnitudeand distributionof VOCs in groundwaterand it is not responsive and-gatetreatabilitystudy. Thisstudywas conducted in
to previousU.S. EPAcommentson the issue. U.S. EPA's March 15, 1999 Specific Comment 1996and has datato delineatethe hotspot area to the north
No. 46 soughtadditionalgroundwaterinformationon the funneland gatepilotstudy, andsouth. Performance of the pilot systemwas included in
requestedclarification on LNAPLandpotentialDNAPL,andrequesteddescriptionsin textof the RI, and is also includedin the FS report.
maximumcontaminantconcentrationsor minimumto maximum ranges. Itappearsthat
valuablewaterqualityinformationhas beenobtainedat the site,which shouldbe thoroughly
evaluatedin terms of adequacyof site characterization.Monitoringwell-specific dataand
other groundwatersamples(i.e., hydropunch)may provideinformationregardingpossiblehot-
spotsand direct the Navy to otherareas of the site. Forexample,revisedtext on page 6-9
states, "...Very high influentcancentrations[of VOCs]were detectedupgradientof the reactive
barrier in one multilevelwell less than 50 feet east of the remedial gate. Also, as partof the
discussion, please briefly sun_aarize the Navy's rationalefor citing the pilot system.

8 The draft-finalOU-3 RI does no_"evaluategroundwaterbeneficialuse basedupon federal The Navy will adda discussionof the beneficialuses of
groundwaterclassificationguidelines. As recently.indicatedinthe U.S. EPA's June21, 1999 groundwateratthe site, and indicatethat groundwateris not
review of the OU-1 draftFS, if the Navy has datathat indicatesthat groundwateris not a apotentialdrinkingwatersource.
potential drinkingwatersource,as def'medby state andfederalgroundwaterclassification
guidelines, please includethis information. As an enclosureto our June2I, 1999 letter,the
Navy was also providedadditionalclarificationon applyingfederalcriteriaof determining
groundwaterbeneficialuses for CERCLAcleanups. The Navy is encouragedto utilizethe
previous enclosure for evaluatinggroundwaterbeneficialuse at OU-3.
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( RESPONSE TO COMMENTS ON THE AL DA POINT DRAFT FINAL RI FOR OU 3 (

REF COMMENT RESPONSE
9 Figure6-27, Organicand InorganicChemicalsDetectedin Groundwater[SWBZ]: The A. TheNavy has consistently used this approachat the
(Spec following commentsapply: OUs at AlamedaPointto provide summarydata
Corn withoutoverloadinga figure. Individual
#1) A. U.S. EPArequeststhat waterqualitydatanotbe shown as"averagevalues based on concentrationscan be found in the time seriesplots

samplingevents conductedbetween 1994 and 1996," butas specific values collectedover (Figure6-28) or in the Appendix.
time. This comment to appliesto othertables as well.

B. This well was evaluatedandremoved from the figure
B. Thereappearsto be an errorin the samplingintervalforwell M2A. because it was determinedto be a FWBZ well.

C. PleaseclarifywhylocationHP-2-Dis shownwithoutanalyticaldata. If resultswerenon- C. Resultswillbeplacedon this figure.
detectsforspecificgroupsof contaminants,pleasespecify.

10 U.S. EPA's March15, 1999 SpecificCommentNo. 45 requestedthe navy to cite in revised The Navy feels thatincluding concentrationrangesin the
(Spec Section 6.7.2.2, Volatile and SemivolatileCompounds."...maximumconcentrationsor text wouldbe unnecessaryand potentiallyconfusing. Data
Com maximumto minimum range,of contaminants,sothe readerdoes nothave to fold out afigure is presentedin the Appendix and summarystatistics are
#2) to get the basic information. For groundwaterdata,the basic well informationrequestedhas presentedin tablesand discussed in risk assessments.

not been provided. While the Navy's responseindicatesthatminimum andmaximum
concentrationsare presentedin tables andfigures,well-specificminimum andmaximum
concentrationsarenot provided. It is essential thatthose well-specific or location-specificdata
be presentedas requested.
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ALAMEDA POINT VLEACH MODELING

Leach modeling using the computer program VLEACH was performed to assess the overall impact of

lead on underlying groundwater as a result of infiltration through pistol range soil at IR site 1. VLEACH

is a one-dimensional finite difference vadose zone leaclhing model that was developed by the U.S.

Geological Survey for estimating the impact due to the mobilization and migration of a sorbed

contaminant in the vadose zone on the underlying groundwater. Since its development, the model has

been used at numerous contaminated sites. Processes in the ¥LEACH model include liquid advection

and dispersion, gas diffusion, equilibrium sorption, and decay (either natural or biodegradation).

Input values required in VLEACH include items such as aquifer recharge, porosity, aquifer bulk density,

aquifer organic carbon content, and contaminant adsorption and decay rates° These values were obtained

from the OU-3 RI and various literature sources and are presented in "['able 1. Initial contaminant

concentrations were based on contaminant distribution maps presented in Figures 6-4 through 6-7 of the

OU-3 RI (Tetra Tech 1996).

TABLE 1

VLEACH INPUT PARAMETERS

Pistol Range Area 220 ft x 200 ft
Solubility 1,000 mg/La
Air Diffusion Coefficient 00

Henry's Constant 0 (dimensionless) c

Porosity 0.3
Volumetric Water Content 0.3

Recharge Rate 1 ft/yr (scenario 1), 0.5 ft/yr (scenario 2)

Bulk Density 48.136 kg/ft 3
Fraction Organic Carbon 0.02

Adsorption (Kd)d 0.13 ft3/kg

Biodegradation (Ie

Notes:
cm/s Centimeterspersecond
ft3/kg Cubicfeetperkilogram
ft/yr Foot peryear
kg/ff3 Kilogramspercubicfoot
a Valueusedto maximizetheamountof lead thatcouldbe:dissolw:dingroundwater
b,c Valuessetto 0 becauseleaddoesnotpartition into vaporphase
d ValueobtainedfromEPA(1996)
e Valuesetto0 topreventbiodegradationand maximizea:mountof lead leachedto lgroundwater



Two scenarios were modeled. Scenario (1) involved using the infiltration rate (1 foot/year [ft/yr]) used

in the IR Site 1 contaminant fate and transport model. Scenario (2) involved using an infiltration rate

equal to 50 percent (0.5 ft]yr) of the infiltration rate used in the IR Site 1 contaminant fate and transport

model. The 50 percent infiltration rate was intended to simulate the reduction in infiltraion at IR Site 1

resulting from construction and grading of a soil cap. For each scenario, contaminant concentrations in

groundwater beneath the pistol range were modeled over a 30-year period.

The VLEACH modeling predictedthe following concentrationsof lead in groundwaterbeneath the pistol

range after 30 years of leaching:

Lead Concentration (u_L,)
Scenario 1 140
Scenario 2 44

The AWQC for lead to protect aquatic receptors in saltwater is 8.1 _g/L. Therefore, taking into account

the factor of 10 dilution (NOAA 1999), lead levels below 81 p,g/L would not adversely impact aquatic

receptors in the bay. The VLEACH modeling results indicate that under present conditions, levels of

lead leaching from the pistol range could adversely impact aquatic receptors. However, the VLEACH

results also indicate that capping and grading would reduce the lead infiltration to levels that would not

adversely impact aquatic receptors. The VLEACH output files are presented below.
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VLEACH OUTPUT FILES



SATURATED GW CONCENTRATION(underneath columns) DUE TO MIXING
SOIL COLUMNS AREARRANGED PARALLELTOGROUND-WATERDIRECTION

LiquidPhase Concentrations[mg/L]

Column 1 [mg/L]
TIME Cw,vad(in) Caq,aqui(in) Cmx(out)

0.10 0.72701E-04 0.00000E+00 0.72538E-04
0.20 0.14881E-03 0.00000E+00 0.14847E-03
0.30 0.22830E-03 0.00000E+00 0.22779E-03
0.40 0.31118E-03 0.00000E+00 0.31049E-03
0.50 0.39744E-03 0.00000E+00 0.39655E-03
0.60 0.48707E-03 0.00000E+00 0.48598E-03
0.70 0.58006E-03 0.00000E+00 0.57875E-03
0.80 0.67639E-03 0.00000E+00 0.67487E-03
0.90 0.77607E-03 0.00000E+00 0.77433E-03
1.00 0.87908E-03 0.00000E+00 0.8771 IE-03
1.10 0.98542E-03 0.00000E+00 0.98321E-03
1.20 0.10951E-02 0.00000E+00 0.10926E-02
1.30 0.12080E-02 0.00000E+00 0.12053E-02
1.40 0.13243E-02 0.00000E+00 0.13213E-02
1.50 0.14439E-02 0.00000E+00 0.14406E-02
1.60 0.15667E-02 0.00000E+00 0.15632E-02
1.70 0.16928E-02 0.00000E+00 0.16890E-02
1.80 0.18222E-02 0.00000E+00 0.18181E-02

_" 1.90 0.19548E-02 0.00000E+00 0.19504E-02
2.00 0.20907E-02 0.00000E+00 0.20860E-02
2.10 0.22298E-02 0.00000E+00 0.22248E-02
2.20 0.23722E-02 0.00000E+00 0.23669E-02
2.30 0.25178E-02 0.00000E+O0 0.25121E-02
2.40 0.26666E-02 0.00000E+O0 0.26606E-02
2.50 0.28186E-02 0.00000E+00 0.28123E-02
2.60 0.29738E-02 0.00000E+00 0.29672E-02
2.70 0.31322E-02 0.00000E.00 0.31252E-02
2.80 0.32938E-02 0.00000E+00 0.32864E-02
2.90 0.34586E-02 0.00000E+00 0.34508E-02
3.00 0.36265E-02 0.00000E+00 0.36184E-02

3.10 0.37976E-02 0.00000E+O0 0.37891E-02
3.20 0.39718E-02 0.00000E.00. 0.39629E-02
3.30 0.41492E-02 0.00000E+00 0.41399E-02
3.40 0.43298E-02 0.00000E+00 0.43200E-02
3.50 0.45134E-02 0.00000E+00 0.45033E-02
3.60 0.47002E-02 0.00000E.00 0.46896E-02
3.70 0.48900E-02 0.00000E+00 0.48791E-02

3.80 0.50830E-02 0.00000E+00 0.50716E-02
3.90 0.52791E-02 0.00000E+00 0.52672E-02
4.00 0.54782E-02 0.00000E+00 0.54659E-02
4.10 0.56805E-02 0.00000E+00 0.56677E-02
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4.20 0.58858E-02 0.00000E+00 0.58726E-02
4.30 0.60941E-02 0.00000E+00 0.60805E-02
4.40 0.63056E-02 0.00000E+00 0.62914E-02
4.50 0.65200E-02 0.00000E+00 0.65054E-02
4.60 0.67375E-02 0.00000E+00 0.67224E-02
4.70 0.69581E-02 0.00000E+00 0.69425E-02
4.80 0.71816E-02 0.00000E+00 0.71655E-02
4.90 0.74082E-02 0.00000E+00 0.73916E-02
5.00 0.76378E-02 0.00000E+00 0.76206E-02
5.10 0.78704E-02 0.00000E+00 0.78527E-02
5.20 0.81059E-02 0.00000E+00 0.80877E-02
5.30 0.83445E-02 0.00000E+00 0.83257E-02
5.40 0.85860E-02 0.00000E+00 0.85667E-02
5.50 0.88305E-02 0.00000E+00 0.88107E-02
5.60 0.90780E-02 0.00000E+00 0.90576E-02
5.70 0.93284E-02 0.00000E+00 0.93074E-02
5.80 0.95817E-02 0.00000E+00 0.95602E-02
5.90 0.98380E-02 0.00000E+00 0.98159E-02
6.00 0.10097E-01 0.00000E+00 0.10075E-01
6.10 0.10359E-01 0.00000E+00 0.10336E-01
6.20 0.10624E-01 0.00000E+00 0.10601E-01
6.30 0.10892E-01 O.00000E+O0 0.10868E-01
6.40 0.11163E-01 0.00000E+00 0.11138E-01
6.50 0.11437E-01 0.00000E+00 0.11411E-01
6.60 0.11714E-01 0.00000E+00 0.11687E-01
6.70 0.11993E-01 0.00000E+00 0.11966E-01
6.80 0.12275E-01 0.00000E+00 0.12248E-01
6.90 0.12561E-01 0.00000E+00 0.12532E-01
7.00 0.12849E-01 0.00000E+00 0.12820E-01
7.10 0.13140E-01 0.00000E+00 0.13110E-01
7.20 0.13433E-01 0.00000E+00 0.13403E-01
7.30 0.13730E-01 0.00000E+00 0.13699E-01
7.40 0.14029E-01 0.00000E+00 0.13998E-01
7.50 0.14332E-01 0.00000E+00 0.14299E-01
7.60 0.14637E-01 0.00000E+00 0.14604E-01
7.70 0.14944E-01 0.00000E+00 0.14911E-01
7.80 0.15255E-01 0.00000E+00 0.15221E-01
7.90 0.15568E-01 0.00000E+00 0.15533E-01
8.00 0.15885E-01 0.00000E+00 0.15849E-01
8.10 0.16204E-01 0.00000E+00 0.16167E-01

8.20 0.16525E-01 0.00000E+00 0.16488E-01
8.30 0.16850E-01 0.00000E+00 0.16812E-01
8.40 0.17177E-01 0.00000E+00 0.17138E-01
8.50 0.17507E-01 0.00000E+00 0.17467E-01
8.60 0.17839E-01 0.00000E+00 0.17799E-01
8.70 0.18175E-01 0.00000E+00 0.18134E-01

8.80 0.18513E-01 0.00000E+00 0.18471E-01
8.90 0.18854E-01 0.00000E+00 0.18811E-01
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9.00 0.19197E-01 0.00000E+00 0.19154E-01

9.10 0.19544E-01 0.00000E.00 0.19500E-01
9.20 0.19892E-01 0.00000E+00 0.19g4gE-01
9.30 0.20244E-01 0.00000E+00 0.20199E-01

9.40 0.20598E-01 0.00000E+00 0.20552E-01
9.50 0.20955E-01 0.00000E+00 0.20908E-01
9.60 0.21315E-01 0.00000E+00 0.21267E-01
9.70 0.21677E-01 0.00000E+00 0.21628E-01
9.80 0.22042E-01 0.00000E+00 0.21992E-01
9.90 0.22409E-01 0.00000E+00 0.22359E-01

10.00 0.22779E-01 0.00000E+00 0.22728E-01
10.10 0.23152E-01 0.00000E+00 0.23100E-01
10.20 0.23528E-01 0.00000E+00 0.23475E-01
10.30 0.23906E-01 0.00000E+00 0.23852E-01
10.40 0.24286E-01 0.00000E+00 0.24232E-01
10.50 0.24669E-01 0.00000E+00 0.24614E-01
10.60 0.25055E-01 0.00000E+00 0.24999E-01
10.70 0.25443E-01 0.00000E+00 0.25386E-01
10.80 0.25934E-01 0.00000E+00 0.25776E-01

10.90 0.2622gE-01 0.00000E+00 0.26169E-01
11.00 0.26624E-01 0.00000E+00 0.26564E-01
11.10 0.27022E-01 0.00000E+00 0.26962E-01
11.20 0.27424E-01 0.00000E+00 0.27362E-01
11.30 0.27827E-01 0.00000E+00 0.27765E-01
11.40 0.28233E-01 0.00000E+00 0.28170E-01

_' 11.50 0.28642E-01 0.00000E+00 0.28578E-01
11.60 0.29053E-01 0.00000E+00 0.28988E-01
11.70 0.29467E-01 0.00000E+00 0.29401E-01
11.g0 0.29gg3E-01 0.00000E+00 0.29816E-01
11.90 0.30302E-01 0.00000E+00 0.30234E-01
12.00 0.30723E-01 0.00000E+00 0.30654E-01
12.10 0.31147E-01 0.00000E+00 0.31077E-01
12.20 0.31573E-01 0.00000E+00 0.31502E-01
12.30 0.32002E-01 0.00000E+00 0.31930E-01
12.40 0.32433E-01 0.00000E+00 0.32360E-01
12.50 0.32866E-01 0.00000E+00 0.32793E-01
12.60 0.33302E-01 0.00000E+00 0.3322gE-01
12.70 0.33741E-01 0.00000E+00 0.33665E-01

12.80 0.341 g2E-01 0.00000E+00 0.34105E-01
12.90 0.34625E-01 0.00000E+00 0.34547E-01
13.00 0.35071E-01 0.00000E+00 0.34992E-01
13.10 0.35519E-01 0.00000E+00 0.35439E-01

13.20 0.35969E-01 0.00000E+00 0.35889E-01
13.30 0.36422E-01 0.00000E+00 0.36341E-01
13.40 0.36878E-01 0.00000E+00 0.36795E-01
13.50 0.37335E-01 0.00000E+00 0.37252E-01
13.60 0.37795E-01 0.00000E+00 0.37711E-01

13.70 0.3825 BE-01 0.00000E+00 0.38172E-01



13,80 0.38723E-01 0.00000E+00 0.38636E-01
13.90 0.39190E-01 0.00000E+00 0.39102E-01
14.00 0.39659E-01 0.00000E+00 0.39570E-01
14.10 0.40131E-01 0.00000E+00 0.40041F_,-01
14.20 0.40605E-01 0.00000E+00 0.40514E-01
14.30 0.41082E-01 0.00000E+00 0.40990E-01
14.40 0.41561 FrO1 0.00000E+O0 0.41468E-01
14.50 0.42042E-01 0.00000E+00 0,41948E-01
14.60 0.42525E-01 0.00000E+00 0.42430E-01
14.70 0.43011E-01 0.00000E+00 0.42915E-01
14.80 0.43499E-01 0.00000E+00 0.43402E-01
14.90 0.43990E-01 0.00000E+00 0.43891E-01
15.00 0.44482E-01 0.00000E+00 0.44383E-01
15.10 0.44977E-01 0.00000E+00 0.44876E-01
15.20 0.45474E-01 0.00000E+00 0.45372E-01
15.30 0.45974E-01 0.00000E+00 0.45871E-01
15.40 0.46476E-01 0.00000E+00 0.46371E-01
15.50 0.46980E-01 0.00000E+00 0.46874E-01
15.60 0.47486E-01 0.00000E+00 0.47379E-01
15.70 0.47994E-01 0.00000E+00 0.47887E-01
15.80 0.48505E-01 0.00000E.O0 0.48396E-01
15.90 0.49018E-01 0.00000E+00 0.48908E-01
16.00 0.49533E-01 0.00000E+00 0.49422E-01
16.10 0.50050E-01 0.00000E+00 0.49938E-01
16.20 0.50570E-01 0.00000E+00 0.50457E-01
16.30 0.51092E-01 0.00000E+00 0.50977E-01
16.40 0.51616E-01 0.00000E+00 0.51500E-01
16.50 0.52142E-01 0.00000E+00 0.52025E-01
16.60 0.52670E-01 0.00000E+00 0.52552E-01
16.70 0.53201E-01 0.00000E+00 0.53081E-01
16.80 0.53733E-01 0.00000E+00 0.53613E-01

16.90 0.54268E-01 0.00000E+00 0.54146E-0 l
17.00 0.54805E-01 0.00000E+00 0.54682E-01
17. I0 0.55344E-01 0.00000E+00 0.55220E-01
17.20 0.55886F_,-01 0.00000E+00 0.55760E-01

17.30 0.56429E-01 0.00000E.00 0.56302E-01
17.40 0.56974E-01 0.00000E+00 0.56847E-01
17.50 0.57522E-01 0.00000E+00 0.57393E-01
17.60 0.58072E-01 0.00000E+00 0.57942E-01
17.70 0.58624E-01 0.00000E+00 0.58492E-01
17.80 0.59178E-01 0.00000E+O0 0.59045E-01

17.90 0.59734E-01 0.00000E+00 0.59600E-01
18.00 0.60292E-01 0.00000E.00 0.60157E-01
18.10 0.60852E-01 0.00000E+00 0.60716E-01
18.20 0.61415E-01 0.00000E+00 0.61277E-01
18.30 0.61979E-01 0.00000E+00 0.61840E-01
18.40 0.62545E-01 0.00000E+00 0.62405E-01
18.50 0.63114E-01 0.00000E.00 0.62972E-01
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18.60 0.63685E-01 0.00000E+00 0.63542E-01

18.70 0.64257E-01 0.00000E+00 0.64113E-01
18.80 0.64832E-01 0.00000E+00 0.64686E-01

18.90 0.65409E-01 0.00000E+00 0.65262E-01

19.00 0.65987E-01 0.00000E+00 0.65839E-01
19.10 0.66568E-01 0.00000E+00 0.66419E-01

19.20 0.67151E-01 0.00000E+00 0.67000E-01
19.30 0.67736E-01 0.00000E+00 0.67584E-01

19.40 0.68323E-01 0.00000E+00 0.68169E-01
19.50 0.68911E-01 0.00000E+00 0.68757E-01
19.60 0.69502E-01 0.00000E+00 0.69346E-01
19.70 0.70095E_01 0.00000E+00 0.69938E-01
19.80 0.70690E-01 0.00000E+00 0.70531E-01

19.90 0.71287E-01 0.00000E+00 0.71127E-01
20.00 0.71885E-01 0.00000E+00 0.71724E-01
20.10 0.72486E-01 0.00000E+00 0.72323E-01
20.20 0.73089E-01 0.00000E+00 0.72925E-01
20.30 0°73693E-01 0.00000E+00 0.73528E-01
20.40 0.74300E-01 0.00000E+00 0.74133E-01

20.50 0.74908E-01 0.00000E+00 0.74740E-01
20.60 0.75519E-01 O.00000E+00 0.75349E-01
20.70 0.76131E-01 0.00000E+00 0.75960E-01
20.80 0.76745E-01 O.00000E+00 0.76573E-01
20.90 0.77361E-01 0.00000E+00 0.77188E-01

_F' 21.00 0.77979E-01 0.00000E+00 0.77804E-01
21.10 0.78599E-01 0.00000E+00 0.78423E-01

21.20 0.79221E-01 0.00000E+00 0.79044E-01
21.30 0.79845E-01 0.00000E+00 0.79666E-01
21.40 0.80471E-01 0.00000E+00 0.80290E-01
21.50 0.81098E-01 0.00000E+00 0.80916E-01
21.60 0.81728E-01 0.00000E+00 0.81544E-01

21.70 0.82359E-01 0.00000E+00 0.82174E-01
21.80 0.82992E-01 0.00000E+00 0.82806E-01
21.90 0.83627E-01 0.00000E+00 0.83439E-01
22.00 0.84264E-01 0.00000E+00 0.84075E-01
22.10 0.84903E-01 0.00000E+00 0.84712E-01

22.20 0.85543E-01 0.00000E+00 0.85351E-01
22.30 0.86186E-01 0.00000E+00 0.85992E-01
22.40 0.86830E-01 0.00000E+00 0.86635E-01
22.50 0.87476E-01 0.00000E+00 0.87280E-01
22.60 0.88124E-01 0.00000E+00 0.87926E-01

22.70 0.88773E-01 0.00000E+00 0.88574E-01
22.80 0.89425E-01 0.00000E+00 0.89224E-01
22.90 0.90078E-01 0.00000E+00 0.89876E-01
23.00 0.90733E-01 0.00000E+00 0.90530E-01

23.10 0.91390E-01 0.00000E+00 0.91185E-01
23.20 0.92049E-01 0.00000E+00 0.91842E-01
23.30 0.92709E-01 0.00000E+00 0.92501E-01

N-9



23.40 0.93371E-01 0.00000E+00 0.93162E-01

23.50 0.94035E-01 0.00000E+00 0.93824E-01

23.60 0.94701E-01 0.00000E+00 0.94488E-01
23.70 0.95368E-01 0.00000E+00 0.95154E-01
23.80 0.96038E-01 0.00000E+00 0.95822E-01
23.90 0.96709E-01 0.00000E+00 0.96491E-01
24.00 0.97381E-01 0.00000E+00 0.97163 E-01
24.10 0.98056E-01 0.00000E+00 0.97836E-01

24.20 0.98732E-01 0.00000E+00 0.98510E-01
24.30 0.99410E-01 0.00000E+00 0.99187E-01
24.40 0.10009E+00 0.00000E+00 0.99865E-01
24.50 0.10077E+00 0.00000E+00 0.10054E+00
24.60 0.10145E+00 0.00000E+00 0.10123E+00
24.70 0.10214E+00 0.00000E+00 0.10191E+00

24.80 0.10282E+00 0.00000E+00 0.10259E+00
24.90 0.10351E+00 0.00000E+00 0.10328E+00
25.00 0.10420E+00 0.00000E+00 0.10397E+00

25.10 0.10489E+00 0.00000E+00 0.10466E+00
25.20 0.10559E+00 0.00000E+00 0.10535E+00
25.30 0.10628E+00 0.00000E.00 0.10604E+00
25.40 0.10698E+00 0.00000E+00 0.10674E+00
25.50 0.10768E+00 0.00000E+00 0.10743E+00
25.60 0.10838E+00 0.00000E+00 0.10813E+00
25.70 0.10908E+00 0.00000E+00 0.10883E+00
25.80 0.10978E+00 0.00000E.00 0.10953E+00
25.90 0.11049E+00 0.00000E+00 0.11024E+00
26.00 0.11119E.00 0.00000E+00 0.11094E+00
26. l0 0.11190E+00 0.00000E+00 0.11165E+00
26.20 0.11261E+00 0.00000E+00 0.11236E+00
26.30 0.11332E+00 0.00000E+00 0.11307E+00
26.40 0.11403E+00 0.00000E+00 0.11378E+00
26.50 0.11475E+00 0.00000E+00 0.11449E+00
26.60 0. l 1546E+00 0.00000E+00 0.11520E+00
26.70 0.1161 BE+00 0.00000E+00 0.11592E+00
26.80 0.11690E+00 0.00000E+00 0.11664E.00
26.90 0.11762E+00 0.00000E+00 0.11736E+00
27.00 0.11834E+00 0.00000E+00 0.11808E+00
27.10 0. l 1907E+00 0.00000E+00 0.11880E+00
27.20 0.11979E+00 0.00000E+00 • 0.11952E+00

27.30 0.12052E+00 0.00000E+00 0.12025E+00
27.40 0.12125E+00 0.00000E+00 0.12098E+00
27.50 0.12198E.00 0.00000E+00 0.12170E.00
27.60 0.12271E.00 0.00000E+00 0.12243E+00
27.70 0.12344E+00 0.00000E+00 0.12317E+00

27.80 0.12418E+00 0.00000E+00 0.12390E+00
27.90 0.12491E+00 0.00000E+00 0.12463E+00
28.00 0.12565E+00 0.00000E+00 0.12537E+00
28.10 0.12639E+00 0.00000E+00 0.12611E+00
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28.20 0.12713E+00 0.00000E+00 0.12685E+00
28.30 0.12787E+00 0.00000E+00 0.12759E+00

_' 28.40 0.12862E+00 0.00000E+00 0.12833E+00
28.50 0.12936E+00 0.00000E+00 0.12907E+00
28.60 0.13011E+00 0.00000E+00 0.12982E+00
28.70 0.13086E+00 0.00000E+00 0.13056E+00
28.80 0.13161E+00 0.00000E+00 0.13131E+00
28.90 0.13236E+00 0.00000E+00 0.13206E+00
29.00 0.13311E+00 0.00000E+00 0.13281E+00
29.10 0.13387E+00 0.00000E+00 0.13356E+00
29.20 0.13462E+00 0.00000E+00 0.13432E+00
29.30 0.13538E+00 0.00000E+00 0.13507E+00
29.40 0.13614E+00 0.00000E+00 0.13583E+00
29.50 0.13690E+00 0.00000E+00 0.13659E+00
29.60 0.13766E+00 0.00000E+00 0.13735E+00
29.70 0.13842E+00 0.00000E+00 0.13811E+00
29.80 0.13919E+00 0.00000E+00 0.13887E+00
29.90 0.13995E+00 0.00000E+00 0.13964E+00
30.00 0.14072E+00 0.00000E+00 0.14040E+00
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SATURATEDGW CONCENTRATION (underneathcolumns) DUE TO MIXING
SOILCOLUMNS ARE ARRANGED PARALLELTO GROUND-WATERDIRECTION

LiquidPhase Concentrations[mg/L]

50%Infiltration Rate

Soil Column 1 [mg/L]
TIME Cw,vad(in) Caq,aqui(in) Cmx(out)

0.10 0.35925E-04 0.00000E+00 0.35764E-04
0.20 0.72702E-04 0.00000E+00 0.72376E-04
0.30 0.11033E-03 0.00000E+00 0.10984E-03
0.40 0.14881E-03 0.00000E+00 0.14814E-03
0.50 0.18813E-03 0.00000E+00 0.18729E-03
0.60 0.22830E-03 0.00000E+00 0.22728E-03
0.70 0.26932E-03 O.00000E+00 0.26812E-03
0.80 0.31119E-03 0.00000E+00 0.30979E-03
0.90 0.35389E-03 0.00000E+00 0.35231E-03
1.00 0.39745E-03 0.00000E+00 0.39567E-03
1.10 0.44184E-03 0.00000E+00 0.43986E-03
1.20 0.48707E-03 O.00000E+00 0.48489E-03
1.30 0.53315E-03 O.00000E+00 0.53076E-03
1.40 0.58006E-03 0.00000E+00 0.57746E-03
1.50 0.62781E-03 0.00000E+00 0.62500E-03
1.60 0.67640E-03 0.00000E+00 0.67337E-03

_' 1.70 0.72582E-03 O.00000E+00 0.72257E-03
1.80 0.77608E-03 0.00000E+00 0.77260E-03
1.90 0.82717E-03 O.00000E+00 0.82346E-03
2.00 0.87909E-03 0.00000E+00 0.87515E-03
2.10 0.93184E-03 0.00000E+00 0.92767E-03
2.20 0.98543E-03 0.00000E+00 0.98101E-03
2.30 0.10398E-02 0.00000E+00 0.10352E-02
2.40 0.10951E-02 0.00000E+00 0.10902E-02
2.50 0.11512E-02 0.00000E+00 0.11460E-02
2.60 0.12080E-02 0.00000E+00 0.12026E-02
2.70 0.12658E-02 0.00000E+00 0.12601E-02
2.80 0.13243E-02 0.00000E+00 0.13184E-02
2.90 0.13837E-02 0.00000E+00 0.13775E-02
3.00 0.14439E-02 0.00000E+00 0.14374E-02
3.10 0.15049E-02 O.00000E+00 0.14981E-02
3.20 0.15667E-02 0.00000E+00 0.15597E-02
3.30 0.16294E-02 0.00000E+00 0.16221E-02
3.40 0.16928E-02 0.00000E+00 0.16852E-02
3.50 0.17571E-02 0.00000E+00 0.17492E-02
3.60 0.18222E-02 0.00000E+00 0.18140E-02
3.70 0.18881E-02 0.00000E+00 0.18797E-02
3.80 0.19548E-02 0.00000E+00 0.19461E-02
3.90 0.20224E-02 0.00000E+00 0.20133E-02
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4.00 0.20907E-02 0.00000E+00 0.20814E-02

4.10 0.21599E-02 0.00000E+00 0.21502E-02
4.20 0.22299E-02 0.00000E+00 0.22199E-02
4.30 0.23006E-02 0.00000E+00 0.22903E-02
4.40 0.23722E-02 0.00000E+00 0.23616E-02
4.50 0.24446E-02 0.00000E+00 0.24337E-02
4.60 0.25178E-02 0.00000E+00 0.25065E-02
4.70 0.25918E-02 0.00000E+00 0.25802E-02

4.80 0.26666E-02 0.00000E+00 0.26547E-02
4.90 0.27422E-02 0.00000E+00 0.27299E-02

5.00 0.28186E-02 0.00000E+00 0.28060E-02
5.10 0.28958E-02 0.00000E+00 0.28829E-02
5.20 0.29739E-02 0.00000E+00 0.29605E-02

5.30 0.30527E-02 0.00000E+00 0.30390E-02
5.40 0.31323E-02 0.00000E+00 0.31182E-02
5.50 0.32127E-02 0.00000E+00 0.31983E-02
5.60 0.32938E-02 0.00000E+00 0.32791E-02
5.70 0.33758E-02 0.00000E+00 0.33607E-02
5.80 0.34586E-02 0.00000E+00 0.34431E-02
5.90 0.35422E-02 0.00000E+00 0.35263E-02
6.00 0.36265E-02 0.00000E+00 0.36103E-02
6.10 0.37117E-02 0.00000E+00 0.36951E-02

6.20 0.37976E-02 0.00000E+00 0.37806E-02
6.30 0.38844E-02 0.00000E+00 0.38670E-02
6.40 0.39719E-02 0.00000E+00 0.39541E-02

_' 6.50 0.40602E-02 0.00000E+00 0.40420E-02
6.60 0.41493E-02 0.00000E+00 0.41307E-02
6.70 0.42391E-02 0.00000E+00 0.42201E-02
6.80 0.43298E-02 0.00000E+00 0.43104E-02
6.90 0.44212E-02 0.00000E+00 0.44014E-02

7.00 0.45134E-02 0.00000E+00 0.44932E-02
7.10 0.46064E-02 0.00000E+00 0.458585-02

7.20 0.47002E-02 0.00000E+00 0.46791E-02
7.30 0.47947E-02 0.00000E+00 0.47733E-02

7.40 0.48901E-02 0.00000E+00 0.48682E-02
7.50 0.49862E-02 0.00000E+00 0.49638E-02
7.60 0.50830E-02 0.00000E+00 0.50603E-02
7.70 0.51807E-02 0.00000E+00 0.51575E-02
7.80 0.52791E-02 0.00000E+00 0.52555E-02
7.90 0.53783E-02 0.00000E+00 0.53542E-02
8.00 0.54783E-02 0.00000E+00 0.54537E-02
8.10 0.55790E-02 0.00000E+00 0.55540E-02
8.20 0.56805E-02 0.00000E+00 0.56551E-02
8.30 0.57828E-02 0.00000E+00 0.57569E-02
8.40 0.58858E-02 0.00000E+00 0.58595E-02
8.50 0.59896E-02 0.00000E+00 0.59628E-02

8.60 0.60942E-02 0.00000E+00 0.60669E-02
8.70 0.61995E-02 0.00000E+00 0.61717E-02
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8.80 0.63056E-02 0.00000E+00 0.62774E-02

_j, 8.90 0.64125E-02 0.00000E+00 0.63837E-02
9.00 0.65201E-02 0.00000E+00 0.64909E-02
9.10 0.66285E-02 0.00000E+00 0.65988E-02
9.20 0.673 76E-02 0.00000E+00 0.67074E-02

9.30 0.68475E-02 0.00000E.00 0.68168E-02
9.40 0.69581E-02 0.00000E+00 0.69270E-02
9.50 0.70695E-02 0.00000E+00 0.70379E-02
9.60 0.71817E-02 0.00000E+00 0.71495 E-02
9.70 0.72946E-02 0.00000E+00 0.72619E-02
9.80 0.74083E-02 0.00000E.00 0.73751E-02

9.90 0.75227E-02 0.00000E+00 0.74890E-02
10.00 0.76378E-02 0.00000E+00 0.76036E-02
10. ] 0 0.77538E-02 0.00000E+00 0.77190E-02
10.20 0.78704E-02 0.00000E+00 0.78352E-02
10.30 0.79878E-02 0.00000E+00 0.79520E-02

10.40 0.81060E-02 0.00000E+00 0.80697E-02
10.50 0.82249E-02 0.00000E+00 0.81880E-02
10.60 0.83445E-02 0.00000E+00 0.83072E-02
10.70 0.84649E-02 0.00000E+00 0.84270E-02
10.80 0.85861E-02 0.00000E+00 0.85476E-02
10.90 0.87079E-02 0.00000E+00 0.86689E-02
11.00 0.88306E-02 0.00000E+00 0.87910E-02

11.10 0.89539E-02 0.00000E+00 0.89138E-02
11.20 0.90780E-02 0.00000E+00 0.90374E-02
11.30 0.92029E-02 0.00000E+00 0.91616E-02
11.40 0.93284E-02 0.00000E+00 0.92866E-02
11.50 0.94547E-02 0.00000E+00 0.94124E-02
11.60 0.95818E-02 0.00000E+00 0'.95389E-02
11.70 0.97096E-02 0.00000E+00 0.96661E-02
11.80 0.98381E-02 0.00000E+00 0.97940E-02
11.90 0.99673E-02 0.00000E+00 0.99227E-02
12.00 0.10097E-01 0.00000E+00 0.10052E-01
12.10 0.10228E-01 0.00000E+00 0.10182E-01
12.20 0.10359E-01 0.00000E+00 0.10313E-01

12.30 0.10492E-01 0.00000E+00 0.10445E-01
12.40 0.10624E-01 0.00000E+00 0.10577E-01
12.50 0.10758E-01 0.00000E+00 0.10710E-01
12.60 0.10892E-01 0.00000E+00 0.10844E-01
12.70 0.11027E-01 0.00000E+00 0.10978E-01
12.80 0.11163E-01 0.00000E+00 0.11113E-01
12.90 0.11300E-01 0.00000E+00 0.11249E-01
13.00 0.11437E-01 0.00000E.00 0.11386E-01
13.10 0.11575E-01 0.00000E+00 0.11523E-01

13.20 0.11714E-01 0.00000E+00 0.11661E-01
13.30 0.11853E-01 0.00000E+00 0.11800E-01
13.40 0.11993E-01 0.00000E+00 0.11939E-01
13.50 0.12134E-01 0.00000E+00 0.12080E-01
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13.60 0.12275E-01 0.00000E+00 0.12221E-01

13.70 0.1241 BE-01 0.00000E+00 0.12362E-01
13.80 0.12561E-01 0.00000E+00 0.12504E-0I
13.90 0.12704E-01 0.00000E+00 0.12647E-01
14.00 0.12849E-01 0.00000E+00 0.12791E-01
14.10 0.12994E-01 0.00000E+00 0.12936E-01
14.20 0.13140E-01 0,00000E+00 0.13081E-01
14.30 0.13286E-01 0.00000E+00 0.13227E-01
14.40 0.13433E-01 0.00000E+00 0.13373E-01
14.50 0.13581E-01 0.00000E+00 0.13521E-01
14.60 0.13730E-01 0.00000E+00 0.13669E-01
14.70 0.13879E-01 0.00000E+00 0.13817E-01
14.80 0.14029E-01 0.00000E+00 0.13967E-01
14.90 0.14180E-01 0.00000E+00 0.14117E-01
15.00 0.14332E-01 0.00000E+00 0.14267E-01
15,10 0.14484E-01 0.00000E+00 0.14419E-01
15.20 0.14637E-01 0.00000E+00 0.14571E-01
15.30 0.14790E-01 0.00000E+00 0.14724E-01
15.40 0.14945E-01 0.00000E+00 0.14878E-01
15.50 0.15099E-01 0.00000E+00 0.15032E-01
15.60 0.15255E-01 0.O0000E+00 0.15187E-01
15.70 0.15411E-01 0.O0000E+00 0.15342E-01
15.80 0.15569E-01 0.00000E+00 0.15499E-01
15.90 0.15726E-01 0.00000E+00 0.15656E-01
16.00 0.15885E-01 0.00000E+00 0.15814E-01
16.10 0.16044E-01 0.00000E+00 0.15972E-01
16.20 0.16204E-01 0.00000E+00 0.16131E-01
16.30 0.16364E-01 0.00000E+00 0.16291E-01
16.40 0.16525E-01 0.00000E+O0 0.16451E-01
16.50 0.16687E-01 0.00000E+00 0.16612E-01
16.60 0.16850E-01 0.00000E+00 0.16774E-01
16.70 0.17013E-01 0.00000E+00 0.16937E-01
16.80 0.17177E-01 0,00000E+00 0.17100E-01
16.90 0.17342E-01 0,00000E+00 0.17264E-01
17.00 0.17507E-01 0.00000E+00 0.17429E-01
17.10 0.17673E-01 0.00000E+00 0.17594E-01
17.20 0.17840E-01 0,00000E+00 0.17760E-01
17.30 0.18007E-01 0.00000E+00 0.17926E-01
17.40 0.18175E-01 0,00000E+00 " 0.18094E-01
17.50 0.18344E-01 0.00000E+00 0.18262E-01
17.60 0.18513E-01 0,00000E+00 0.18430E-01
17.70 0.18683E-01 0.00000E+00 0.18600E-01
17.80 0.18854E-01 0.00000E+00 0.18769E-01
17.90 0.19025E-01 0.00000E+00 0.18940E-01
18.00 0.19197E-01 0.00000E+00 0.19111E-01
18.10 0.19370E-01 0.00000E+00 0.19283E-01
18.20 0.19544E-01 0.00000E+00 0.19456E-01
18.30 0.19718E-01 0.00000E+00 0.19629E-01
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18.40 0.19893 E-01 0.00000E+00 0.19803 E-01

18.50 0.20068E-01 0.00000E+00 0.19978E-0118.60 0.20244E-01 0.00000E+00 0.20153E-01
18.70 0.20421E-01 0.00000E+00 0.20329E-01
18.80 0.20598E-01 0.00000E+00 0.20506E-01

18.90 0.20777E-01 0.00000E+00 0.20683E-01

19.00 0.20955E-01 0.00000E+00 0.20861E-01
19.10 0.21135E-01 0.00000E+00 0.21040E-01
19.20 0.21315E-01 0.00000E+00 0.21219E-01

19.30 0.21496E-01 0.00000E+00 0.21399E-01
19.40 0.21677E-01 0.00000E+00 0.21580E-01

19.50 0.21859E-01 0.00000E+00 0.21761E-01
19.60 0.22042E-01 0.00000E+00 0.21943Eo01
19.70 0.22225E-01 0.00000E+00 0.22126E-01

19.80 0.22410E-01 0.00000E+00 0.22309E-01
19.90 0.22594E-01 0.00000E+00 0.22493E-01
20.00 0.22780E-01 0.00000E+00 0.22678E-01
20.10 0.22966E-01 0.00000E+00 0.22863E-01
20.20 0.23152E-01 0.00000E+00 0.23049E-01
20.30 0.23340E-01 0.00000E+00 0.23235E-01
20.40 0.23528E-01 0.00000E+00 0.23422E-01
20.50 0.23717E-01 O.00000E+00 0.23610E-01
20.60 0.23906E-01 0.00000E+00 0.23799E-01
20.70 0.24096E-01 0.00000E+00 0.23988E-01
20.80 0.24286E-01 0.00000E+00 0.24178E-01

_' 20.90 0.24478E-01 0.00000E+00 0.24368E-01
21.00 0.24670E-01 0.00000E+00 0.24559E-01
21.10 0.24862E-01 0.00000E+00 0.24751E-01
21.20 0.25055E-01 0.00000E+00 0.24943E-01
21.30 0.25249E-01 0.00000E+00 0.25136E-01
21.40 0.25444E-01 0.00000E+00 0.25330E-01
21.50 0.25639E-01 0.00000E+00 0.25524E-01
21.60 0.25835E-01 0.00000E+00 0.25719E-01
21.70 0.26031E-01 0.00000E+00 0.25914E-01
21.80 0.26228E-01 0.00000E+00 0.26111E-01
21.90 0.26426E-01 0.00000E+00 0.26307E-01
22.00 0.26624E-01 0.00000E+00 0.26505E-01

22. I0 0.26823E-01 0.00000E+00 0.26703 E-01
22.20 0.27023E-01 0.00000E+00 0.26902E-01
22.30 0.27223E-01 0.00000E+00 0.27101E-01
22.40 0.27424E-01 0.00000E+00 0.27301E-01
22.50 0.27625E-01 0.00000E+00 0.27502E-01
22.60 0.27828E-01 0.00000E+00 0.27703E-01

22.70 0.28030E-01 0.00000E+00 0.27905E-01
22.80 0.28234E-01 0.00000E+00 0.28107E-01
22.90 0.2843 BE-01 0.00000E+00 0.28310E-01
23.00 0.28642E-01 0.00000E+00 0.28514E-01
23.10 0.28848E-01 0.00000E+00 0.28718E-01
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23.20 0.29054E-01 0.00000E+00 0.28924E-01
23.30 0.29260E-01 0.00000E+00 0.29129E-01
23.40 0.29467E-01 0.00000E+00 0.29335E-01

23.50 0.29675E-01 0.00000E+00 0.29542E-01
23.60 0.29884E-01 0.00000E+00 0.29750E-01
23.70 0.30093E-01 0.00000E+00 0.29958E-01
23.80 0.30302E-01 0.00000E+00 0.30167E-01

23.90 0.30513E-01 0.00000E+00 0.30376E-01
24.00 0.30724E-01 0.00000E+00 0.30586E-01
24.10 0.30935E-01 0.00000E+00 0.30797E-01
24.20 0.31147E-01 0.00000E+00 0.31008E-01

24.30 0.31360E-01 0.00000E+00 0.31220E-01
24.40 0.31573E-01 0.00000E.00 0.31432E-01
24.50 0.31788E-01 0.00000E+00 0.31645E-01
24.60 0.32002E-01 0.00000E+00 0.31859E-01
24.70 0.32217E-01 0.00000E+00 0.32073E-01

24.80 0.32433E-01 0.00000E+00 0.32288E-01
24.90 0.32650E-01 0.00000E+00 0.32503E-01

25.00 0.32867E-01 0.00000E.00 0.32720E-01
25.10 0.33084E-01 0.00000E+00 0.32936E-01
25.20 0.33303E-01 0.00000E+00 0.33154E-01
25.30 0.33522E-01 0.00000E+00 0.33372E-01
25.40 0.33741E-01 0.00000E+00 0.33590F_,-01
25.50 0.33961E-01 0.00000E+00 0.33809E-01
25.60 0.34182E-01 0.00000E+00 0.34029E-01
25.70 0.34403E-01 0.00000E+00 0.34249E-01
25.80 0.34625E-01 0.00000E+00 0.34470E-01
25.90 0.34848E-01 0.00000E+00 0.34692E-01
26.00 0.35071E-01 0.00000E+00 0.34914E-01
26.10 0.35295E-01 0.00000E+00 0.35137E-01
26.20 0.35519E-01 0.00000E+00 0.35360E-01
26.30 0.35744E-01 0.00000E+00 0.35584E-01

26.40 0.35970E-01 0.00000E+00 0.35809E-01
26.50 0.36196E-01 0.00000E+00 0.36034E-01
26.60 0.36423 E-01 0.00000E+00 0.36260E-01
26.70 0.36650E-01 0.00000E+00 0.36486E-01
26.80 0.36878E-01 0.00000E+00 0.36713E-01

26.90 0.37107E-01 0.00000E+00 0.36940E-01
27.00 0.37336E-01 0.00000E+00 0.37168E-01
27.10 0.37565E-01 0.00000E+00 0.37397E-01
27.20 0.37796E-01 0.00000E+00 0.37627E-01
27.30 0.38027E-01 0.00000E+00 0.37856E-01
27.40 0.38258E-01 0.00000E+00 0.38087E-01

27.50 0.38490E-01 0.00000E+00 0.3831BE-01
27.60 0.38723E-01 0.00000E+00 0.38550E-01
27.70 0.38956Eo01 0.00000E+00 0.38782E-01
27.80 0.39190E-01 0.00000E+00 0.39015E-01

27.90 0.39425E-01 0.00000E+00 0.39248E-01
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28.00 0.39660E-01 0.00000E+00 0.39482E-01

28.10 0.39895E-01 0.00000E+00 0.39717E-01
28.20 0.40132E-01 0.00000E+00 0.39952E-01
28.30 0.40369E-01 0.00000E+00 0.40188E-01
28.40 0.40606E-01 0.00000E+00 0.40424E-01
28.50 0.40844E-01 0.00000E.00 0.40661E-01
28.60 0.41082E-01 0.00000E+00 0.40898E-01
28.70 0.41322E-01 0.00000E+00 0.41136E-01
28.80 0.41561E-01 0.00000E.00 0.41375E-01
28.90 0.41802E-01 0.00000E+00 0.41614E-01
29.00 0.42042E-01 0.00000E+00 0.41854E-01
29.10 0.42284E-01 0.00000E+00 0.42094E-01
29.20 0.42526E-01 0.00000E+00 0.42335E-01
29.30 0.42769E-01 0.00000E+00 0.42577E-01
29.40 0.43012E-01 0.00000E+00 0.42819E-01
29.50 0.43256E-01 0.00000E+00 0.43062E-01
29.60 0.43500E-01 0.00000E+00 0.43305E-01
29.70 0.43745E-01 0.00000E+00 0.43549E-01
29.80 0.43990E-01 0.00000E+00 0.43793E-01
29.90 0.44236E-01 0.00000E+00 0.44038E-01
30.00 0.44483E-01 0.00000E+00 0.44284E-01
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