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- .- -- -- O;;e;iijllonl ~tr!~1 - - - - - - - - -
~Mlv.l Dele end Time Semple Neme Solution 011. flit • ..... Iafll.. Method File R'llort,d RIAnelyzed

'" 2114/979:27 CH2CL2 , 9015\021481·0\02149701.d01 a01S\021497·D,MET..
RT 060836 1 80151021497·0102149701.d02 B01!l\021497-0.MET'" 2/1419710:12 , OK...

8015\021497·0\0,2149701.<103'" 211419710:57 AT 0727-581 , B015\021497·0.MET OK

'" 2114/9711;41 10099004 1 , 9015\021497·0\02.149701.d04 80 1Ii\021497-D.MET OK.

'" 2/14/97 12:26 20099004 .2 , 801$\021497·0\02149701.d05 8015\021.9?·O.MET OK

'" 211-4/9713:12 300990,04 J , 8015\021497 ·0\0214910 1.d08 B015\021487-D.MET OK
,'. 2/1./91 13:51'1 400990-04 4 , 8015\02149'·0\02149101.d01 aOl'5\0214t7·D.MET OK

'" 2/14/97,4Al 50099004 5 , 8015\02149'·0\02 '.9701.d08 BOllM2149'·D.MET OK

'" 2114191 15:26 o aces 0990 OB 1 , 90151021497 ·0\02149701.d09 B01'5\021497·D.MET OK-
~ 211419116:11 lG 0990051 , eo 1910214970102149701.dl0 so 1S\021497·0.MET OK,.. 2114/9716:56 2G 0990 06 2 , 901'51021491-010214970 l.d 11 B01'5\021497·0.MET OK

,'. 2114/9717:42 JG 0990 06 J , 8016\021497 ·O\02149701.d12 801'5\021497·0,MH OK,.. 2/14/9118:21 4G 0990 06 4 , BO 16102 1497·0102149701.d13 8015\021487·0.MET OK,.. 2/14/91 19:11 5G 0990·06,5 , 8015\021497·0\02149701.d14 9016\021497·0.MET OK

'" 2n4/97 19:56 G aces 0990·09 2 , 801 SI021497·0\02149701.d 15 B015\021497·0.MET OK,.. 2/14/97 20:41 lK 0990-01-1 , 80151021497 ·0\02 14910 I.d 1II B015\021497·o.MET OK
,'. 2/14/97 21'26 2K 099007-2 , 8015102141!17·0102148701.d 17 8015\021487·0.MET OK,.. 2/14/8722'10 31': 0990 07 J , 80 15\021487·0102149701.d1 B 801SI021487·0.MET OK ..
,.. 2/14/9122,55 4K 0990 07 4 , 801 S\021497·0102149701,d19 80151021481·0.MET OK- -,.. 2114/97 23:40 SK0990015 , 80151021497·0102149101.d20 8015\021487·0.MET OK,.. 2/15/970:25 lMOOB609.~ 1 , eo 15102 1497 ,0\02 149 701 .d21 801S\0.21497·0;MET OK

'" 2/1'51971:09 2MO 0860 94 2 , 801 '5102 1497·010214910 l.d22 801&\021497·0. 'T OK,.. 2/1"Si97""T54 3MQ 0860 94 3 , 801S10214970102149701.d23 8015\OZ1497·0.MET OK- -
'" 2/1'51912:39 4MO 0850 94 4 , 80151021497DI02149701.d24 8015\0214111.D.MET OK- _. _.,.. 2/15/913:24 SMa 0950 \J4 Ii , 80151021491DI02149101.d25 8015\021487·0.MET OK,_..'_.. .-,.. 2/16/914:08 JO 0990 04 J , 801'5\0214970102149101.d26 8015\021497·0.MET OK,.. 2/15/974:5:1 :100990 04 3 , 80151021497·0102149701.d27 80151021497·D.MET,,. 2/15/87 5:39 CH2Ct2 , 80' 5102 '<197·0\02 ,49701.d2B 80115\021491·0.MET,,. 2/15/9711:23 45642MEl 0.18M 80151021497-0\02149101.d29 B015\021497·0.MET,. 2/16/917:09 45642tCS 0.168 80151021497 ·0102 149101.d30 801'5\021497·0.MET,. 2f15/917:53 <l58<12MS 0_2238 80161021497 ·010214910 1.d31 B01&\021497·0.MET

'" 2/151979:38 451142MSD 0.2233 8015\021497·0\02149701,d32 1t0151021487·0.MET,. 2/190/97 9:23 L8794·39 0.2303 80151021487·0\02148701.d33 B015\0.21487·D.MET,,. 2/15/1710:01 L8794.40 0.2331 8015\021491·0102149701.d34 B01S\021497·0.MET

"' 2/15181 10:52 L8714·41 0.Z5111 801S\021411·0102149701.d35 8015\021491·0.MET,. 2/15/9711:38 L8784.42 0.2192 8015\021497·0\o2149701,d311 eD15\021497·0.MET,,. 2/111/9712:Z2 L8794.43 0.2387 801S\021497·0\02149701.d37 801Il\021497·0.MET

". 2115/97 13:07 L8194·44 0.2445 8015\OZ1497·0\02149101.d38 801S\021497·o.MET,.. 2/15/9713:52 300990·04-3 , BO 15\021491·0\02 '48701 .d39 801S\021497·D.MET

". 2116/9714:31 300990·04·3 , 80151021497·0\02149101.d40 801SI0.21497·0.MET

". 2115/9715:21 L8794·45 0.2167 8015\021497·D\02149701.d41 B01I1\021497-0.MET

". 2/15/97 111:08 L8794·46 0.2226 8015\021497·0\02149701.d42 801'5\021497·0,MET,.. 211'5/97111:51 L8794.41 0.2113 8015\021497·O\02149701.d43 B01S\021497·D.MET,.. 2/15/81 11:311 LS194·4S 0.2032 80151021497·D\02149701.d44 8015\011487·0.MET ,

,'. 2115/9718:21 L8794·49 0.2294 80151021497·D\02149701.d45 8015\021497·0.MET,.. 2/15/97 19:05 L8794-50 0.2228 801S\o21497·0\02149701.d48 801IH011497·0.MET,,. 2115/91 19:50 L8794·51 0,Z11 80' S\021417·0102149101.d47 B015\021497·0.MET,,. 2/15/97 20:35 LB794·52 0,1169 80151021491·0\02149701.d48 BOllS\021497·0.MET,,. 2/15/9721:19 L8794·53 0.2289 8015 21497·0\02149701.d49 8015\021497·0.MET

-



,,

Ou<:rlptlonl MIII,I.J

nil...... D.t, find TIm. S8mol.. Nflrn. Solutl.. n OIl. flflW D.t. File Mlthod F1Ie Rt!Dort.d R,An.1 .d

'" 2/18/9720:08 30099004 3 , 80 15\021897·01021 8970 1.dO 1 8015\021497·0.MET

'" 2/18/97 20,53 300990-04 3 , 80 15\021897·0\02IS9701.d02 B01S\0214S7·0,MET

'" 2/18/9721;37 3G 0990,063 , 8015\021897·0\02189701.dOl e015\021491·Q.Mn

'" 2I1Bf9722:22 JG 099005 3 , sO 15\021897 -010218970 l.d04 8015\021497·0.MET

'" 2/18/9723:08 Cl-l2CL2 , Sal SI021 897·0\02 t 8970 l.dOS B01S,021497·D,MeT

'" 2118/9723:52 45490MB I 801 $102 lS97·DI02188701.dO& B01S\021497·D.MET

'" 2/191970:37 4S490LCS , 1 80 ISI021 897·010218970 l.dO? 8015\021497·0,M T

'" 2/19/97 1:22 45490LCS 2 1 8015\021887-0\02189701,dOB 8015\02148 ·D.MET

'" 2119/972:07 4!5490MS I 1 80 15\021811·0\02189101.dOI 8015\021497·0,'" T

'" 2119191 2~52 45490MSO· 1 1 80151021891·010218910 1.d 10 8015\02t487-0.MET

'" 2/181913:37 45490MS2 I sO 15\021 897·0\021 89701.d11 8015\021497·0.MET

'" 2119/914:22 45490MSD 2 1 8015\021897-0\02189101.d12 8015\021487-0.MET

'" 21\9/975:01 LS781121 1 80151021897_01021 89701.d 13 80115\021497-0.,., T

'" 2119/975:51 l81M·29 , 80151021881·0\0218970 l.d 14 80151021497·0,MET

'" 2/1919715:315 l87S9·29 1 so 15\021 897·0\02189701 ,dlS 8015\o21497·0.M T

'" 2119/911:21 CH2CL2 1 90151021887 ·OI02189701.d115 8015\021U7-0.M T

'M 2fI9/978:011 L87811·2S 1 8015\021811·0\o2188701;d 17 801111021487·0,'" T

'" 2119/91 8:51 CH2Cl2 I 80151021897·D\02189101.d18 801S\021497·0.MET

'" 2/19/919:311 LS78E1·25 I 10 1 80151021897·010218970 1.d 19 80161021497·0.MET

'" 2119/91 10:20 30099004 3 1 8015\021897·0102189101.d20 9015\021481-0,MET

'" 211919118:00 3G 099006 3 , 80' 5\021S87·0\02189701.d21 801SI021481·0.MET

'" 2/19/97 19:45 3D 0990 04 3 , 80151021897 -010211'1970 1.d22 801111021497-0.M T

'" lI21/91 9:30 3D 0990 04 J , 8015\021897·0102189101.d23 801S\021497·0.MET OK

'" 2/21/9111:49 Cl-l2CL2 1 80' 5102 1891·01021 89701 .d24 80Hi\21497A·0.MET

'" 2/21/9112:33 45797MB 0.111113 80151021897·0102189701.d25 8015\21487A·0.MET OK

'" 2/21/9713;18 45191LCS 0.111113 8015\021897·0\02189701.d28 80151 1497A-0.MET OK

'" 212119114:03 45191MS 0.20113 8015\021S91·D\02189701.d27 80115\21497A-0.MET OK

'" 2/2197 14:49 45791MSO 0.2087 8015\021997·01021 BS70 1.d28 B0161.'21497A·0.MET 0

'" 2121/9715,34 L884954 0.2002 8015\021897·0102189701.<1tt 8015121497A-0.MET OK

'"
212119118:18 LB849·51 0.20411 8015\021997·0 02189701.d30 8016\21497A-0.MI!T OK

'" 2121/9717:04 L8849·111 0.2914 80151021897·0\02189701.d31 8016\21497A·0.MET 0

'" 212H97 17:48 L8849·77 0.21189 80161021887.QI02199701.d32 8015\21487A-0.MET OK

"' 2/21f9718:33 L8849-9S 0.2332 80151021897·0102189701.d33 80t5\21487A·0.MET OK

'" 2121f9119:lt l8849·50 0.2183 8015\021897·0\02189701.d34 8015\214"A-O.MET OK

'" 212119120:03 L8849_73 0.2271 8015\021897·0\o2199701.d35 801S\21497A·0.MET OK

'" 2121/9720:48 L8849·69 0.2445 8015\021897·0\02189701.d38 8016\21491A·O.MET OK-
80151021897-0\021B9701.d37 B015\21.97A·0.MET

'"
2/21/9121:34 L8849·81 0.2573 OK

" 2121/91 22,.18 300990-04-3 1 8015\021891·0\02189701.d38 8015\21487A·0.MET OK

"' 2/21/9723:03 300990·04-3 1 80151021897·0\02188701.d39 8015\21497A·D.MET NO

"' 212119723:48 L8849·85 0.3004 8015\021897·0102189701.d.40 R0111\21491A·0.MET OK

" 2/221970:33 L8849·95 0.2326 8015\o21897·0\02189101.d41 80 15\21.497A·0.MET OK

"' 2122/971:18 1884S'GG 0.2321 8015\021891·0102189101.d42 B015\21497A·0.MET OK

" 2122/97 2:03 L8849·103 0.2081 80151021897·0102189701.d43 8016\21.97A·0.MET OK

" 2/22/972:47 CH2Cl2 1 8015\021897·DI02189701.d4.4 8015\21.e7A·0.MET NO

'M 2122973:32 46798MB 0.111611 8016\021897·0\02 t8970 1.d45 801S\21497A·0.MET OK

'" 2122974:17 45196LCS 0.11165 80151021887·0102189701.d48 8015121497A·0.MET OK

"' 2/22/875:02 457geMS 0.2051 8015\021891-0\0218S701.d47 8015\21497A·D.MET OK

'" 2122/975:47 457911MSD 0.2053 8015\021887·0\0218S701.d48 8015\214.97A·O.MET OK

'" 2122/97 8;32 L8B49·18 0.2077 80151021897·0\02189701.d48 8015121.97A-0.MET OK
,



,,

O,,~.lpllonl Met.!!!1

,••1 ,t Dele end TI",", Semble N&me Solution 011. A.w DI" Fn. Method Fie A1l1ort.d ReAIIII..zed

'" 2/22/97 7: 18 L8849.J4 0.2113 80151021897·010218,701.d50 8015\21497A-D.MET 0<

'" 2/22/978:0B l8849·42 0.2059 801SI021897-0102189701.d51 8015121487A·O.MET 0'

'" 2/22/97 8:52 JO 0990-04-3 , 80151021817.0\02189701.dS2 SOI6U1497A·O.MET NO

'"
2/22/87 9:40 3D 0990-04-3 , 8015\021897·0\02189701.dS3 8015U1497....·0.MET 0'·

'" 2/22/97 10:28 lS849·38 , 80151021897 ·010218970 1.d54 8015\21497A-0.MET NO

'" 2/22/9711:16 L8849·22 , SO 15\021897·0\0218170 1.dS! 801&\21487....·D.MET NO

'" 2/22197 12:05 L8949,2 , 8015\021897_D\02189701.dS8 8015\21497A-C.MET NO

'" 2/22197 12:56 Le849·46 , 8015\021897·0\02189701.dS1 8015\21497A·C.MET NO

'" 2/22/97 13:46 Le84g·26 , 80151021897 ·0\021 89701.d5B 8015\21497A·D.MET NO

'" 2/2219714:J8 L88496 , 80151021897·0\02199701.dS9 eOl 5121497A·O.MET NO

'" 2/22/9715:29 L8849-JO , 90151021897·D\021811701.d80 8015121491A-D.MET NO

'" 2/22/97 111:20 L8848-10 1 90151021897·0102189701.dlll 8015121497A·O.MET NO

'" 2/2219117:10 L8849·14 1 8015\0218"·0102189701.dB2 8015\21497A·D.MfT NO

'" 2/22/97 18:00 3C 0990·04·3 , 8016\021887·0102189701.d83 SOHi\21497A·D.MET NO

'" 2/22/9718:49 3D 0990-04·3 , 80151021S97'DI02189701.dIl4 8015\2.1497 ....-D.MET NO

'" 2/2419'79:10 CH2CL2 , 8015\021897-DI02189701.de'5 801'5\21497A-D.MET NO

'" 2/241979:56 JO 0990·04.J , 80151021897 ·DI02189701.d88 8015\21497A·D.MET NO

'" 2/24/97 11 :31 JO 0990043 , 8015\021887 ·0\02188701.d87 8015\21487A·D.MET NO

'" 2/24/97 13,52 CH2CL2 , 8015\021897 ·C\02189701.d88 8015\21497....·C.MET NO

'" 2/24/91 14:38 300990·04·3 , 8015\021891·0\02189701.d89 B01e.\21487A-D.MET 0',., 2/24191 15:35 L8849,38 0.2259 8015\0218lt1·0\021BS101.d70 8015\214lt7A-C.MET 0'

'" 2/24/91 16:20 L884922 0,2288 8015\021891·D\02189701.d71 8015\21497A·D.MET 0'

'" 2/24/97 17:06 L8849 2 0,2258 8016\021891-D\02189101.d12 8015\21497A·O.MET 0'
'" 2/24/97 17:51 LSS49 48 0,2052 8015\021897 ·0\0218970 l.d73 8015121497A·C.MET 0'
'" 2/24/97 18:36 L9849 26 0,2258 801S\0218"-0\02189701.d74 8015\21497A-D.MET 0'
'" 2/24/97 19:21 Ul849 II 0.205 8015\021897·0\02189101.d7S 8015\21497A-O.MET 0'

'" 2/24/91 20:05 L8849-30 0.217 801 S\02 1897·0\021 8970 l.d71l 8015\21497A·0.MET 0'
"' 2/2419720:51 L8849·10 0.2467 eo 151021897-0\0218970 1.d77 a016\21497A·0.MET 0'
'" 2/2419721:J6 l8849·14 0.2121 8015\021897·01021 B"O 1.d7B 8015\21497A-O.MET 0'
'" 2/2419722:21 300990-04.J , 8015\021897·0\02188701.d78 8016U1497A-0.MET NO

"' 2/24/97 23:01!l 3D0990·04·J , 9016\021887·0\02189701.dBO B015\21487A-D.MET NO

D' 2/24/9723:51 JO 0990-04'3 1 8015\021891·C\02189701.d81 BO 15\21497A·C.MET 0'
"' 2/25/97 13: 19 JD 0990·04.J , 8015\021887_D\02189701.d82 801S\21497A·O.MET

-



l • QC TYPE CLIENT " DATE DAn:
ti~~ =~E 1:'1'" =~ I;rA:~~:TCOllECTED llECEIYm/ TO m',it,l.

CREATED ., pll VOU", O~

978PWLI810SD01(01) lS-FEB'97 w'F~I'9'
~7 - -1849·18
~o.(~ J:!fJ!: 2.0 S.l> .1 ...::1d-1&49·34 97BPU 111 SOO2(D6) Is-fu-97 19'FEB-97 -
)". &'i'

:849'42 978PXLIC2SD02<OS) is-FEId7 f~'fEB-97 -
X>.~

\8219· 38 97BPWL Ic2so01 (01) lS·fEll·!}7 19-F£8-97 "':>.,
iS49· 22 078PXlI81oSD02(08) IS-FEi·07 19-f£8-97 '0.0'
1849-2 97SPWLIB3SD01(Ol) 14-f£9-97 19-FE8-97 "!»o.ob
1849-46 97BPWlI e2s06\ (OSl is-FEB-97 1l)'ff!l-97 -

')O.D'a

\849-26 97BPWl 18 IOS062( 08) 15'fEB-97 'O-Fee·9' -')cli.'''-
1849-6 9tSPWlIS1S002COB) 14'fEB-97 ;9-FEI·97 -3C).()f'
1849-30 978PU I f Isool (01) Is-fEl-97 t9·hi-97 -. ,.~.~,

lSW-,b 97S/I'XlIS6sool (01) 15-FEI-9r 'O-FEB·I)'
~./JA

1649·14 97BPXlIB6SDOZ(Oa) is-FEB-97 19-FEI-97 -'30. ...
:796MS ,,6 MethOd Slink 19'fES~97

,~.•;l V V- -- -,,, "ACTION METNlXI, BlalJ.ll f)/lO

IE STAR,TEDI 'f2~a.Q~oct

SATCH' : AK 102.0 0110_45796

" " • OIWi .~2.. , _
[ot O'a~9-6J·)

RIIATIVE

lOCKHEED ANALYTICAL SERVices

UACKING SHEET DATA REPORT (bs09)

EXTRACTlOtl SHEET FOR: AK 102.0 ORO h:tractlon

~KSHEET NUMBER: AK 102.0 ORO_45796

DATE CC»lPlETEO: --,~"'-"~!!!.-""''''1'l----­
lOT "S

cOIlc,1lP0l")b.l MEel> ,-:>61HO "2004, 1(1"1635
COlIC, 15,1Q1"11-oI"ETo", --"1J,,,11r,,--

.. I



,.-,

IilC TYt'1l eLIt.NT ID DA!~_
COLLECTED

LOCKHEED ~NAlTTICAL SERVICES

TRACKING SHEET DATA REPOIlT (bs09)

EXTRACTION SIIEET FOR: AK 102.0 DRO Extr.etlon

IJOIlKSIIEET N~BER: All: 102.0 ORO_45'7'96

DA!~. VO!:!'fT
RECEIVEDI I!:KTIt
CREATED

fRACllOll IlETHlXH

fE STARTED: _ DAlE CCJ4PlET£D: _

lO' "S

SIGNED: _

sPin WIlIfESS: _

lilt 10 "

,.. CONC: I'IECl2 : _

COMCI ACETONE: _

""'2504; _

REVIEWED IY: _

RRATtV(

Paglll Z

EXTRACT COC: IlECIEVED IY; _ DATE: _



.. ~
LOCI(HEEO ANALYTICAL SERVICES

lRACl(lNG SHEET DATA REPOIlT (bs09)

EKTRACTION S"EET 'OR: All: 102.0 ORO Extrlctlon

WORKSHEET NUMBER: AI( 102.0 ORO_45T9T

Al • QC TYPE CLIENT " DATE D~!!. m:'V =~E I~' =~ 17JIA:1r;:rCOllECTro RECEIVEDI to filIAL
CREATED d .. 'iOliJiiE O~

2-t?-O""
J.

M49-S4 97RP)(ll,.,4S001 (01) 16-FElI·97 19-FElI'97 tJ7,.. - ,',"", "

)It,,~ 2.0 5.o..\- " 1(....'6849,S7 97RPXLIA4S002(OS) 16·fU·97 19·~EIi·07 -
;"'p~

¥49'61 97BPxl 1"'65001 (01) 16-,es·07 19-FEI-97
3•. 0 '1

4840. 77 i;l711pn J,.,85001 (01) '6-feR-97 (0· FU'9f
~.If

~849·65 97RPn 1)65002(08) 16- FU·97 19'FU'97
}O.D14

eAl49'So 9lRPXll (4stlOholl) 1S-FEB-97 19·f£9·97 -.,.....
_~840.7j 9'BP~l 1"'85002(08) 16-f£8-07 19-fEi-97

""D)
_,840'69 97BPXlI,.,65062(08) 16-fU-07 19·fES·97

)0.11
Lss49'81 97BP)(l I,.,10SDOI (01) 16·fU-97 19· fU·9f -

")0· 0\
l5849'85 9711PXLIA10StlO2(OB) 16'fEB'9f 19'fEB-Of ...."..~
L8849'95 97BPKlIB8soo2(08) IS'FE8'9f 19-fE8-9f

)0./1
L88119'# 978PXL 1885001 (01) IS-FEB-97 19-fE8-97 -

1<>.""1 -[8849-103 971PXL It4S001 (01) is'FEB-Of 19-FEB-07 7(,.0').
~-

om COMPLETED, - ......')....~....O"',~..7+----

ElCTRACT coc: RECIEVED 8Y: v-/'J'!IL9r!:!j'::li.,utta;r:..

NA2S01t:

LOT "S
CONC: 2tp'0!1l.../MECLZ : 3'2<:.\0
COlIC, JS,Kft#p,fACETffNE' -c(vJ.LfflJ..-

XTR"'CTION METHOD: at4itA. PRo
'ATE STARTED: '2·?.()~9.7

Ie ',.,Tell' : AI( 102.0 ORO_45T9T

'V" " • ()OSS. '32.- , _
15 " • oBSH32-5

{,.,RRAT Ive

-..., .....--' r-



-
LOCKHEED ANAlytiCAL SElVICES

TRACKING SHEET DATA REPORT (bs09)

EXTRACTION SHEET FOR: At: 102.0 ORO Extnctlon

LALf OC TYPE eUENI ID DATE DATE .1~~!W"' S~~I! "". :~ I;~:L ~T~~~:TCOllECTED IfECEIV£O/ UTI .,
CIlEATED ... VOtlME OF

- - -11579,,"8 "' Method stank \~. ~E§'97

A 2.0 §.Q., "''fd')0,07

4ST07LeS tab Ctr( sempl. 19-FEB-97

t
-LCO

~O••, /,0±'
S797M1~ill1. ""3 " Matr;x Spl~e ".,;rJ;.r,1 19-FEB-97 3:>.,,' t= t =t=~S797MSO i9ff ". Hatri~ spike 0\4)

-:;'/~flJ ~1
1"-H'i·97

h()~L t ·/0], -.
Ii.

~TRACTl~ MErMOO: _

8 6?·t1 '1'1'

~TE $t"1I1£0:

C 8ATCH.

~Rll ID ,

S 10 ,

DATE COMPLETED:

LOT t's

COlIC: M"CL2 :

CONe: ACETONE:

SIGMEo: _

sPla WITNESS: _

NA2504: _

IlEVIE\lED BY: _

,,,
ARllATIVE

Plve 2

EXTRACT coc: RECIEVED IT: _ DAU: _



8015 Soils Conversion Values
Ug/MI Concentration To Mg/kg

1. Surrogate Concentration In Ug/MI: 200

Of
Mass SUlI. Volume Of Final Volume Ext,8Ct Sample Factor

Sample 'n Percent (uglkg) Surr. Used Of Extract Con. uglMl MglKg UglMl EC-

Name Grams Solid Found mI ml If 100% Ree. If 100% Rae. MarKo Sf

LaS49·1S 30.12 79.94 2 5 SO 16.6136001 0.20767

l8849·34 30.08 78.66 2 5 SO 16.90499189 0.2113'"

L8849-4" 30.26 80.26 2 5 SO 16.46993603 0.205871

l8s49·38 30.21 73.28 2 5 80 18.06857095 0.22586

l8849·22 30.01 72.81 2 5 80 18.30715504 0.22884

lB849-2 30.06 73.67 2 5 80 18.06309374 0.22579

l884946 30.02 80.77 2 5 SO 16.49698568 0.20621

L8849·26 30.12 73.51 2 5 80 18.06588294 0.22582

l8849-6 30.05 81.17 2 5 80 16.39893667 0.20499

L8849-30 30 76.81 2 5 80 17.35885084 0.21699

8849·10 30.02 67.80 2 5 SO 19.65287153 0.24566

L8849·14 30.15 77.97 2 5 80 17.01460014 O.212f

45796MB 13.32445037
"

0.1665b30.02 100.00 2 5 80

45796LCS 30.03 100.00 2 5 80 13.32001332 0.16650

~5796MS 30.03 81.17 2 5 80 16.41002011 0.20513

45796MSD 30.01 81.17 2 5 80 16.42095647 0.20526



8015 Soils Conversion Values
Ug/MI Concentration To Mg/kg

1. Surrogate Concentration In Ug/MI: 200

Of

Mass Surr. Volume Of Final Volume Extract Sample Factor
Sample In Percent (uglkg) SUrf. Used Of Extract Con. uglMl Mg/Kg Ug/MI EC To
Name Grams Solid Found ml mI If 100% Rec. If 100% Ree. MaJKa SC

L8849-54 30.14 82.87 2 5 80 16.01557623 0.20019

L8849-51 30.04 81.34 2 5 80 16.37027198 0.20463

L8849-61 30.04 51.12 2 5 80 23.31082513 0.29139

L8849-77 30.18 61.62 2 5 80 21.50929173 0.26887

LS849-65 30.04 71.38 2 5 80 18.65397331 0.23317

L8849-50 30.08 76.15 2 5 80 17.46213831 0.21828

8849-73 30.03 73.31 2 5 80 18.16909692 0.22711

L8849-69 30.11 67.93 2 5 80 19.55703285 0,24446

8849·81 30.01 64.75 2 5 80 20.58427192 0.25730

L8B49-85 30.04 65.40 2 5 80 24.03389259 0.30042

L8849-95 30.18 71.24 2 5 80 18.60397251 0.23255

'-8849·99 30.02 71.56 2 5 80 18.61931929 0.23274

L8849-103 30.02 80.59 2 5 80 16.53424295 . 0.20668

45797MB 30.07 100.00 2 5 80 13.30229465 0.16628

45797LCS 30.06 100.00 2 5 80 13.30671989 0.16633

45797MS 30.08 SO.59 2 5 80 16.50064815 0.20626

45797MSD 30.02 80.59 2 5 80 16.53362746 0.20667



LAL Sample #

PerCent Solids for L8849

Client m Value

LBB49-B3 97BPXLIAI0SDOl(01) 64.7527910685805
LB849-87 97BPXLIAlOSD02(08) 55.4033485540335
L8849-55 97BPXLIA4SD01(Ol} 82.~655834564254

L8849-59 97BPXLIA4SD02(08) 81.3411078717201
L8849-63 97BPXLIA6SD01(01) 57.1218795888399
L8849-67 97BPXLIA6SD02(08) 71.3821138211382
L8849-71 97BPXLIA6SD62 (08) 67.9276315789474
L8849-79 97BPXLIA8SDOl(Ol) 61.6191904047976
L8849-75 97BPXLIA8SD02(08) 73.3113673805601

L8849-20- - .~ 97BPXLIB10SDOl (Oli~~~~~~79'9357945425361L8849-24 - oz., 97BPXLIBI0SD02 (OB) 72.8070175438596
L8849-28 - z'" - 97BPXLIBI0SD62 (08) -73_5099337748344
L8849-4 ,97BPXLIB3SD01(01) - 73.6681887366819
L8849-8 '-- 97BPXLIB3SD02(08} 81.1708860759494
L8849-12 10 - 97BPXLIB6SDOl (01) 67.7993527508091
L8849-16 ----I~ 97BPXLIB6SD02(OB)- 77.9742765273312
L8849-101 97BPXLIB8SD01(01) 71.5625
L8849-97 97BPXLIB8SD02(08) 71.241B300653595
L8849-40 3~ 97BPXLIC2SD01(01) 73.28125
L8849-44 _In. 97BPXLIC2SD02 (08) 80.2610114192496
L8B49-48 - 'r'- - 97BPXLIC2SD61 (08) 80.7692307692308
L8B49-105 97BPXLIC4SD01(01) 80.5872756933116
L8849-52 97BPXLIC4SD02(08) 76.1526232114468
L8849-32 -"10 ---- 97BPXLII1SDOl (01) 76. B115942028985
L8849-36 -- ,4 -97BPXLII1SD02 (08) 78.6624203821656
L8849-105SD Duplicate 79.6116504854369



LAL Sample #

Percent Solids for L8849

Client ID Value

18849-83 "- \?i 97BPXLIAlOSD01(01) ------ 64.7527910685805
L8849-87 ---- '<> 97BPXLIAlOSD02 (08) 55.4033485540335
L8849-55 - S4 97BPXLIA4SD01 (01) 82.8655834564254
L8849-59 $1 ---97BPXLIA4SD02(08) 81.3411076717201
L8849-63 bl- 97BPXLIA6SD01(01) 57.121879~888399
L8849-67 _ ,,~- 97BPXLIA6SD02 (08) 71.3821136211382
L6849-71 - <.-c, __ 97BPXLIA6SD62 (08) 67.9276315789474
L8649-79 -"1"1 - 97BPXLIA8SD01 (01) 61.619l904047976
L8849-75 -,1 97BPXLIA8SD02(08} 73.3113673805601
L8849-20 97BPXLIB10SD01(011 79.9357945425361
L8649-24 97BPXLIB10SD02(081 72.6070175438596
L8849-28 97BPXLIB10SD62 (08) 73.5099337748344
L8849-4 97BPXLIB3SD01(01) 73.6681887366819
L8849-8 97BPXLIB3SD02(08) 81.1706660759494
L8849-12 97BPXLIB6SD01(01) 67.7993527508091
L8849_16 97BPXLIB6SD02(08) 77.9742765273312
L8849-101-<j"Q-- 97BPXLIB8SD01(01) 71.5625
L8849-97_ q~ 97BPXLIB8SD02 (08) 71.2418300653595
L8849-40 97BPXLIC2SD01(01) 73.28125
L6649-44 97BPXLIC2SD02108} 80.2610114192496
L8849-48 97BPXLIC2SD61 1081 80.7692307692308
L8849-105 -I u, __ 97BPXLIC4SD01 (011 80 _5872756933116
L8849-52 So 97BPXLIC4SD02(08) 76.1526232114468
L8849-32 97BPXLII1SD01(01) 76.8115942028985
L8849-36 97BPXLII1SD02(08) 78.6624203821656
L8849-105SD Duplicate 79.6116504854369
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CT&E Laboratory

e MONTGOMERY WATSON





laboratory Division J':I'.II.1.1.1"'I"'''''.II''.I'.I'.II~

FEOERAlI.D __ 22-3334380

200 w. Potter Drive
Anchorage. AK 99518-1605
Tel: 1907) 562-2343
Fax.: (907) 561·5301

02/17/97
9707bO
.JI1MENGN

COpy

Workorder Date:
CT~ ReLit
Account '"

52228023
02/25/97

INVOICE NO.
DATE

Liberty Island

CT&E Environmental Services Inc.

1139002.280101
Cl ient po:
Project Name:

.... -.

'.' - - . --' - .. PLEASEREMITTO:P.O.Box"10001·'C19.Pasaaena:CA9",O-1019 -- " ~'"'

9111 To

DIRECT PAYMENT INQUIRIES TO: 1S19 S. Highl'nd Ave.. Suite 21D-B,lombard. Il60148-4991 Tel. (6301953-9300 Fu 1630J 953-9306

TERMS: Net 30 D.ys. A Service Cherge of One .nd, Half Pen:ent{1'h%, Per Month Win Ba Charged on Overdue Accounts.
Montgomery Watson Americas Inc
4100 Spenard Rd
Anchorage, AI< 99517-2901

Contact
Phone
lrdered By

Accounts Payable
(907) 561 -5829

FEB 28 lS27

Special Instructions
!',." '"'~ '-'. -, ,. ~ -. --~"-' '-..'.' -
"-' ' __•. , '.'" ..r~

Client Sample ID/CT&E Sample ID

97 BPX LI A4 WA 01(05)[970760001]
97 RPx. LI A4 WA 01(05)(970760001]

?pX LI A6 WA Ql(06)[9707t~002]

'I BPX LI Ab WA 01(06)(970760002J
97 BPX LI AS WA 01(2-5)[970760~)3]

'77 Bf'X LI AS WA 01(2-'5)(97076000:::]
'7 BPX LI AS WA 02(9-51[970760004]
97 BPX LI AS WA 0219-S)(970760004)
97 BPX LI AI0 WA 01(4.51(970760005)
'7 BPX LI AiO WA 01 {4.S)[97076000SJ
/7 BPX LI AI0 WA 02( 11 )(9707l:.QO(J6)
97 BPX LI AIQ WA 02(11)[9707~)06]

'7 BPX LI B3 WA 01(3.2)[9707c~007)'

q BPX LI B3 WA 01(3.2)[970760007)
97 BPX LI 86 WA 01(2.0)[97076000:::)
q7 £IF-X LI Bb WA 0l<2.(JH9707bOO{18)
7 BPX LI 88 WA 02\3.5)[970760009)
J] BPX LI B8 WA 02(3.5)[970760009)
97 BPX LI B8 WA 01(1.5)[970760010J

Farameter Charge

Total Suspended Sol ids 18.00
Turbidity IS.00
Total Suspended Solids 18.00
Turbidity 18.00
Total Suspended Sol ids 18.00
Turbidity 18.00
Total Suspended Solids 18.00
Turbidity 18.00
Tota 1 Suspended Sol ids 18.0()
Turbidity 18.00
Total Suspended Sallds 18.00
Turbidity 18.0(J
,ote1 Susper,ded Solids 1::;.00
Turbidity 18.00
lo:.al SiJspended Solids H::.OO
,urb,dity 18.0(J

Total Suspended Sol ids Ie.OO
T'Jrbloity 18.0(1

Total Suspended SoT ids 18.00

CONTROL NO.

R- 58515



'. -.- "'~ . ,.: ~l£ASE"REM'TTO:P.O.'Bol(1000F101.9.Pa58dena.:CA91110·1019- . . . ,- :.'

DIRECT PAYMENT INQUIRIES TO; 1919 S. tfrghlend Ave.• Sulte210-B.lomberd. IL 60148-4991 T.I.16301953...9300 Fax (63Q1953·9305

TERMS: N.t JO Days. A Service Cn-rge of One end II H.H Percent 11 on", Per Month Will Se Cherged on Overdue Accounts.

Charge

copy

Worl<order Date:
CUE Ref-It
Account It

Parameter

IN\fC!C~ (Origi:-:c:l)

FEDERAL l.D._ 22·3334380

CT&E Environmental Services Inc.
200 W. Palter OrNe

laboratory Division ~""".I"""""'''''''.I.IWII.I''II'''''.I'''.I~Anchorage. AK 99518-160
Tel: (907) 562-2343
Fax: 19071 561·5301

02/17/97
9707t..O
JMl"ENGN

INVOICE NO. 5222802:::
DATE 02/25/97

1139002.280101 liberty lsI and

Sample ID/CT&E Sample 10

i
j
I

i
I .
tCllent PO:
J Project Name:

I
)

!,
IiClient

I
r 97 BPX U 83 WA OH 1.5)[9707601)10]
~ 97 BPX II BI0 WA 01(8.0)(970760011]
~ 97 BPX LI Bll) WA 01<8.0)(970760011]

97 BPX LI C2 WA 01(3.0)[970760012]
97 FPX LJ C2 WA 01(3.0)(970760012]
97 BPX LI C2 WA 02(S.O)[9707bOQI3)
97 BPX LI C2 WA 02(8.0)[970760013]
97 BPX LI [4 WA 01(740)(970760014]
97 BPX LJ [4 WA 01(7.0)(970760014]
97 BPX LI II WA 01(11)[970760015]
97 BPX LI 11 WA 01(11)[970760015]
97 BPX LI B8 WA 03(6.5)[97076001h]
97 BPX LI B8 WA 03(6.5)[970760016]

Turbidity
Total Suspended Solids
Turbidily
Total Suspended Solids
Turbidity
Tolal Suspended Solids
Turbidity
Total Suspended Solids
Turbidity
Tatal Suspended Solids
Turbidity
fotal Suspended Solids
Turbidity

IS.0C'
IS.OC
18.00
18.00
113.00
18.00
18.00
IS.00
16'.60
18.00
18. or'
18.l1

18.00

TOTAL DUE $576.00

,

CONTROL NO_

R- 58516



CT&E Environmental Services Inc.
Laboratory Division ....II.I:I'.I'I"...,.,.I......I'iII'"I'"I'".........-I......I"......I:III'...,..I'I'I'"....., ...........I"IAI'"I'I".........II.........,...~

Laboratory Analysis Report

February 20, 1997

Bonnie McLear
Montgomery Watson Americas Inc
4100 Spenard Rd
Anchorage, AK 99517-2901

Client Name
Project ill
Printed

Montgomery Watson Americas Inc
1189002.280101 Liberty Island [970760]
February 20, 1997

(

Enclosed are the analytical results associated with the above project.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program
is maintained by CT&E. A copy of our Quality Control Manual that outlines this program is available
at your request.

Except as specifically noted, all statements and data in this report are in conformance to the
provisions set forth in our Quality Assurance Program Plan.

If you have any questions regarding this report or if we can be of any other assistance, please call
your CT&E Project Manager at (907) 562-2343.

The following descriptors may be found on your repoft which will serve to further qualify the data.

U - Indicates the compound was analyzed for but not detected.
J - Indicates an estimated value that falls below PQL. but is greater than the MDL.
B - Indicates the analyte is found in the blank associated with the sample.
* - The analyte has exceeded allowable limits.
GT - Greater Than
D - Secondary Dilution
LT - Less Than

200 W. Potter Drive. Anchorage. AK 99518-1605 - Tel: (907) 562-2343 Fax: (907) 561-5301
3180 Peger Road, Fairbanks. AK 99709-5471 - Tel: (9071474-8656 Fax; 19071474-9685

ENVIRONMENTAL FACILITIES IN ALASKA. CALIFORNIA. FLORIDA. IlliNOIS, MARYlAND, MICHIGAN, MISSOURI. NEW JERSEY, OHIO. WEST VIRGINIA



-~ CT&E Environmental Services Inc.~".= Illi JR.

•
Rd.....,By

CfientPO#
Printed DateITIme OmO/97 ]6:45
Collected Date/Tlme 02/16/97 11:00
Received DatelTime ffllI1J97 14:25
Technical Dinxtor: Stephen C. £de

~C~.

970760001
Montgomery Watson Americas Ioe
1189002.280101 Liberty Island
97 BPX U M WA 01(05)
Water (Surface, Eff., Ground)

CT&EReU
Client Name
Proje<t NameI#
Client Sample ID
MatrixOr"""" By
PWSID

Sample Remarks:

Parilllleter Resul ts PQL Units
Allowable

:..~th::::od,,-- Lillits
"00
Date

Analysis

Date Init

Turbidity

Total suspended Sol ids

10.0
48.0

0.100 NYU
0.200 lllg/l

EPA 180.1

EPA 160.2

02/18/97 EHB

02/18/97 RAM



I.

CT&EReU
Client Name
Project Name/I
Client Sample ID
Matrix
Onlered By
PWSID

Sample Remarks:

970760002
MODigomery Watson Americas Inc
1189002.280101 Liberty Island
97 BPX U A6 WA 01(06)
Water (Surface, Eft'.• Ground)

Cfrent PO#
Printed DateITIme 02/20/97 [6,45
Collected Date/Time 02/16/9709:00
Received DatelTime 02/17/97 14:25
Tedmical Director. Stephen C. Ede

Released By

Parameter Results

Allowable Prep

___---',=,,'-- "u~n'~·t='__ "Het""h=od,,-- Limits Date

Analysis

Date Init

Turbidity

Total Suspended Sol ids

24.0 0.100 NTU EPA 180.1

SaIIIp(e analyzed past 48 hour hold time.

18.4 0.200 mg/t EPA 160.2

02/18/97 EMS

02/18/97 RAM.



·+.. CT&E Environmental Services Inc.
~~ 'UIII Tilt '& _1lIi '2 1lIi1lriii ....

Client POI
Printed DatelTime 02l1A197 10:16
Collected DatelTlme 02115197 03:50
Re<"bed Datel'flme f1l1I7/97 14:25
Tedmical Diredor: Stephen C. Ede

CT&ERef.#
Client Name
Projed NameJ#
Client Sample ID
Matrix
Ordered By
PWSID

970760003
Montgomery Watson Americas Inc
1189002.280101 Ubeny IsWxl
97 BPX U A8 WA 01(2-5)
W_ (Snrf.lce. Elf., Ground)

Released By ~c
7

•

Paraneter Results

Allowable

___--'P~.~l_ :lk>~'~"~'__ :".~t~h~od::.... Li ..its
P"p
Date

AnaLysis

Date Init

Turbidity

Total suspended sol ids

2.1 0.100 NTU EPA 180.1

Sanple analyzed past 48 hour hold time.
63.5 0.200 Ilg/l EPA 160.2

02/18/97 EMS

02/18/97 RAM



(

.A--e.. CT&E Environmental Services Inc.
~....... mCI'.lJ'Il.11i 5JlIV 1Ii....-.AbW

CT&E Ref.#
Client Name
Project NameI#
Client Sample ID
Matrix
Ordered By
PWSID

Sample Remarks:

970760004
Montgomery Watson Americas Inc
1189002.280101 Liberty Island
97 BPX U AS WA 02(9·5)
Water (SUJface, Eft.• Ground)

Client POI
Printed Dal</Tune 02/20/91 16,45
Collected Datetrime 02/15/97 04:00
Received Date/Time 02/17/97 14:25
Technical Director: Stephen C. Ede

Released By

Parameter Results

At towable Prep

___--'P~'~L_ "un~;~'~,__ :"~"~h~od,,- Lillits Date

Analysis

Date Init

(

Turbidity

Total Suspended Solids

5.5 0.100 NTU EPA 180.1

S~le anlllyzed past 48 hour hold time.

24.5 0.200 mg/L EPA 160.2

02/18/97 EMB

02/18/97 RAM



CT&ERef.#
CI_Name
Project Namel#
Client Sample ID
Matrix
Ordered By
PWSID

S=ple Remarks:

970760005
Montgomery Wa.tson Americas Inc
1189002.280101 Ubeny Island
97 BPX U AIO WA 01(4.5)
Water (Surtace. Eff.• Ground)

Cllent PO!'
Printed DatelTIme fJ212O/97 16:45
Colle<ted DateiTIme fJ21l619701:1O
Received Datel'Iime 02117/97 14:25
Technical Diredor: Stephen C. Ede

Released By

Parameter Resul ts ___-'POc.:::'_ Un; ts Method

Analysis
Date Ini t

Turbidity

Total suspended Sot ids

3.1 0.100 NTU EPA 160.1

Sa~le analyzed past 48 hour hold time.
44.4 0.200 mg/L EPA 160.2

02/18/97 EMS

02/16/97 RAM



(

"+Jh. CT&E Enwonmental Services Inc.~...... &. __ -.:II IIIl

CT&ERd.#
CIieut Name
Project N"""'"
aient Sample ID
Matrix
Or_By
PWSID

Sample Remarks:

970760006
Montgomery Watson Americas Inc
1189002.280101 Libeny Island
97 BPX U AIO WA02(ll)
Wale, (Surl=. Elf.• GrouOO)

Client POK
Printed DateITIme 02I20f97 16:45
Collec:ted DatelTune 02/16/97 01:20
Received DateITime fJl1l7/97 14:25
Tedmic:al Director: Stephen C. Ede

ROIeased By

Paro-neter Results
Allowable Prep

___--'PO""L_ """~;~t~,__ :.e~t~h"od,,-- Lilli ts Date

Analysis

Date Init

Turbidity

Total Suspended Sol ids

21.0 0.100 NTU EPA 180.1

Sllllllie analyzed past 48 hour hold tillll!.

76.5 0.200 neIL EPA 160.2

02/18/97 EMS

02/16/97 RAM



CT&ERef.#
Client Name
Proj<d Name/#
0;.... Sample ID
Matrix
0nIered By
PWSID

Sample Remarks:

CT&E Environmental Services Inc.
.... iiII_S ~_ SJ .. a

970760007
Montgomery Watson Americas Inc
1189002.280101 Uberty Island
97 BPX U B3 WA 01(3.2)
W_ (Sudilce. Elf.• Ground)

Oieot POI
Printed DatelTlme 02/20/97 16,45
Colleded DatelTtme 02/14/9722:00
Received Datel'I1me 02117/9714:25
Technical Director: Stephen C. Ede

Released By

Parallleter

Turbidity

Results

7.5

___-'PQ=l_ Units

0.100 NYU

Allowable Prep

:"~th~""::.. Lillits Date

EPA 180.1

Analysis

Date Init

02/18/97 EMB

Total Suspended Sol ids

S~le 8na.lyzed past 48 hour hold time.

26.0 0.200 mg/L EPA 160.2 02/18/97 RAM



.....11:.. CT&:E Environmental Services Inc.
~..... &ilIPJI'1iUI&2 IIlII PJI Inl~L .,

CT&EReU
Client Name
Projed Name/I
Client Sample ID
Matrix
0_By
PWSID

Sample Remarks:

910760008
Montgomery Watson Americas In<:
1189002.280101 Liberty Island
91 BPX U B6 WAOI(2.0)
Water (Surface. Eff., Ground)

Client POI
Printed DatelTime 02/20/97 16:45
Collected DateJTIme 02/15/91 OHlO
Received Dateflime fJ'l1l7J97 14:25
Tedmical Director: Stephen C. Ede

Released By

Paralleter ResuLts ___-'P~Q~L_ Uni ts

Allowable Prep

~Me~th~od",,- L imi ts Date

Analysis

Date Init

Turbidity

Totat Suspended Sol 'ids

0.89 0.100 NTU EPA 180.1
Sarrple analyzed past 46 hour hoLd tillle.

2.5 O.ZOO mgjl EPA 160.2

OZ/18/97 EMB

02/18/97 RAM



4.. CT&E Environmental Services Inc.
~.- au ... P; .... n

•

CIieotPO#
Prioted DatelTime 02120191 16:45
Collected Date/1tme m.l15/97 04: 10
Received Datel1ime fJ2/1119714:25
Technical Director: Stephen C. Ede

CT&EReU
cr.... Name
Project Name/I
CUent Sample ID
Matrix
Ordered By
PWSID

sample Remarks:

970760009
Montgomery Watson Americas Inc
1189002.280101 Uberty lsJand
97 BPX U B8 WA 02(3.5)
Waler (Swface. Eff.• Ground)

Released By

Paf8llleter Results ___-,PO.::':.... Uni ts

At towable Prep

"".,,thod='--__ Lillits Date

Analysis

Date (nit

Turbidity

Total SUSpended Sol ids

6.4 0.100 NTU EPA 180.1

Sarrple analyzed past 48 hour hold time.

64.S 0.200 mgfl EPA 160.2

02/18/97 EMS

02/18/97 IW4



Client PO#
Printed DateITune 02/10/97 16:45
Collected Date/Time 02/1519704:00
Re<ftyed DateJTime rnll7/97 14,25
Technkal Director: Stephen C. Ede

CT&ERef.#
Client Name
Project NameJ#
CUent Sample ID
Matrix
Ordered By
PWSID

Sample Remarks:

CT&:E Environmental Services Inc.
__ ~ IlIi IlIi '5'a_

970760010
Montgomery Watson Americas Inc
1189002.280101 Liberty Island
97 BPX U B8 WAOI(I.5)
Water (Surface, Etf., Ground)

Released By

Paralleter Results
At lowable Prep

___....:p~a~L_ ~..,,,;.:;,,'-_ ""~"~h~od::... Limits Date

Analysis
Date Jnit

Turbidity

Total Suspended Sol ids

6.1 0.100 NTU EPA 180.1

Saq,le analyzed past 48 hour hold tilE.

46.5 O.ZOO lIl9/l EPA 160.2

02/18/97 EMB

02/18/97 RAM



~ CT&E Environmental Services Inc.
~ IU'kI.l _ Sill "r-",& "Ji : iii

Released By

CI'&ERef.#
Client Name
Proj«t NameI#
Client Sample ill
Matrix
Ordered By
PWSID

970760011
Montgomery Watson Americas Inc
1189002.280101 Uberty Island
97 BPX U BIO WAOl(8.0)
Water (Surface. Eff., Ground)

Client PO#
Printed DatelTime 02120/97 16:45
Collected DatelTIme 02/15/97 08:30
Received DateJTune 02/17/9714:25
Technical Diredor: Stephen C. Ede

~C £f-:

ParBllleter Results

Allowable
___.....:"'..::.L_ :Un~;~,;,__ O".~t~h="'::- L1m; ts

Prep

Date
Analysis
DElte Ini t

TurbiditY

Total Suspended Sot ids

5.4 0.100 HTU EPA 180.1

San.,le analyzed past 48 hour hold tire.

39.5 0.200 I119/L EPA 160.2

02/18/97 EMS

02/18/97 RAM



\

....R:... CT&E Environmental Services Inc.
~...... .1I!l1l!l1l!l_ 2 IIGl

CT&ERef.#
Client Name
Project N.-J#
Client Sample ID
MatriJl
OnI...... By
PWSID

970760012
Momgomery Watson Americas inc
1189002.280101 liberty Island
97 BPX U C2 WA 01(3.0)
Water (Surface, Eft.• Ground)

Client PO#
Printed Datefl'ime (flJ'}jJ/97 16:45
Collected DateITIme 0211519721:00
ReceIved Datefrune f12J17/9714:25
TedmIcal Director: Stephen C. Ede

Released By

Parameter Results ___---'P~Q~L_ Vni ts

Allowable Prep

,M~.~th~"""- limits Oate

Analysis

Date Init

l

Turbidity

Total SUSpended Sol ids

3.4 0.100 NTU EPA 180.1

Sample analyzed past 48 hour hold time.
13.0 0.200 mg/l EPA 160.2

02/18/97 EMB

02/18{97 RAM



"'+11:. CT&E Environmental Services Inc...,g..... ,;,;,;;~.....a.;;'.......;;;,~,~.o.;;.~.;;;,.;;_;;~;;

CT&ERef.#
Client Name
Projed NameI#
CO"" Sample ID
Matrix
Ordered By
PWSID

Sample Remarks:

970760013
Montgomery Watson Americas Inc
1[89002.280101 liberty Is[and
97 BPX U C2 WA 02(8.0)
W_ (SU1face. Elf.• Ground)

Client PO#
Printed DatelTime 02120/97 16:45
CoDeded Date/1ime 02/15/972]:10
Received DatefI1me fJ2/17/97 ]4:25
Technical Director: Stephen C. Ede

R"'eased By

Par_Ier Results ___--''''''''L_ units

Allowabt e Prep

:".~t~h~"",- limits Date
Analysis

Date Init

Turbidity

Total Suspended Sol ids

2.8 0.100 NYU EPA 180.1
Sallple anal yzed past 48 hour hold time.

11.5 0.200 mg/l EPA 160.2

02/16/97 EHB

02/18/97 RAM



~+.... CT&E Environmental Services Inc•
....... _ '2 ~ _ 'I. AJil_

CT&EReC.#
Client Name
Proj"'" Name/#
Client Sample ID
Matrix
O_By
PWSU>

Sample Remarks:

970760014
MOnlgomery Watson Americas Jnc
1189002.280101 Uberty Ishnd
97 BPX LI C4 WA01(7.0)
Water (Swface, Eff., Ground)

Client PO#
Printed DatelTime fJ212O!97 16:45
Collected DatelTune 02115/9717:00
Received Datefl'ime 02/17/97 14:25
Technical Director: Stephen C. Ede

Released By

Paralleter Resu! ts ___--'P~Q~l_ Units Method

Allowable Prep

Lilllits Date

Analysis

Date Init

Turbidity

Total Suspended Sol ids

7.1, 0.100 IlTU EPA 180.1

S~le analyzed past 1,8 hour hold time.

15.5 0.200 mg/l EPA 160.2

02/18/91 EMB

02/18/97 RAM



~+~ CT&E Environmental Services Inc.
....... •. .. IUk a .JIll'" n Cii _

CT&ERef.#
ClmName
Projed Name/I
Client Sample ID
Matrix
O_By
PWSID

Sample Remarks:

970760015
Montgomery Watson Americas Inc
1189002.280101 Liberty Island
97 BPX U II WA 01(11)
Water (Surface. Eff.• Ground)

Client POI
Printed Datel11me CflJ20197 16:45
Collected Datel1ime 02115/97 13:45
Received Datel1ime 02/17/9714:25
Technical Director: Stephen C. Ede

Released By

Par_ter Resul ts
Allowable Prep

___-'''''c::L_ =Un~i~'=,__ =",~'=h=od:.... lillits Date

Analysis

Date (n;t

Turbidity

Total Suspended Sol ids

0.54 0.100 NYU EPA 180.1
S~le analyzed past 48 hour hold time.

3.3 0.200 mg/L EPA 160.2

02/18/97 EMB

02/18/97 RAM



\

....... CT&E En"'ironmental Services Inc..
~ ,. _iii RiI'HG 5 5i eM".. I

CT&ERef.#
Client Name
Proj<d Name/I
CDmt Sample ID
Matrix
Ordered By
PWSID

Sample Remarks:

970760016
Montgomery Watson Americas Inc
1189002.280101 Liberty Island
97 BPX Ll B8 WA 03(6.5)
Water (Surface, Eft, Ground)

Client PO#
Printed Date/lime 02120/97 16:45
Collected DatefIime 02/15/97 04:20
Recei..,ed DateJTime (fl1l7/97 14:25
Technical Director: Stephen C. Ede

Released By

Paralleter Resul ts
Allowable Prep Analysis

___--'P~Q~l_ ~un"j.:;"'__ "M~.t~h~od,,-- limits D~a~t~e__ Date Init

Turbidity

Total Suspended Sot ids

1.7 0.100 NTU EPA 180.1

SampLe analyzed past 48 hour hold time.
12.3 0.200 mg/L EPA 160.2

02/18/97 EM8

02/18/97 RAM

,-------------------------------'---



I~ MONTGOM."" WATSON • • - '

C of C # 97·C #L'J. I
Page_l_of_t_. ~

REPORT DUE IN 7 CALANDER DAYS

- ---- ~ ----"---
BP EXPLORA TION (ALASKA) INC.
LIBERTY ISLAND SEDIMENT AND WATER
SAMPLING

CHAIN OF CUSTODY FORM

RETURN COOLERS TO:
MONTGOMERY WAIE
4100 Spenard Road
Anchorage, Alaska
(907) 249,8883

97.0760

PROJ. NO. To: c.. T ~ z:. _
1189002.280101 'GAS, ANGHGRAGE·

I;:::;;;:;;-;;:;;:::-;-:::;::==--;------::::;=::::;--1 TOTAL • 0'0'
SAMPLER;Ii( SlgQatu[~ .•.IN,,;;'1\. ) NO. ...,0 ",-J

~'fl vvv ~ OF ~
1997 . d' ()lv. CON. '?'

OAT. TIME S/W SamolelO TAINERSA.'9

~ ~(("].(OC W 1<;1 ~I\ l-:t. a....... 'lJA- 0 I ( 3.0) ?-. V
...... <:-z. II.'L-13.c ,,",0

\

'\ Received for Laboratory~ ,Af)., V\ .•co,"$t() Date: 2/1=r !i-::r
elinquished by:9? BPX~e.gun~_ Shippeet.vit .... f) Notified:
"/)7 .... I).....D ~ 1..,f7f':;

.
'2 ~, u , .

Date/Time

Time: 142S



Columbia Analytical Services

( Aft\\ 'IIV MONTGOMERY WATSON
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March 3, 1997

[ffi1E©I.t![]wa:lD}
MAR G 1997 :c

~
MONTGOMERY WATSON

"Doug Quist
Montgomery Watson
4100 Spenard Road
Anchorage, AK 99517

Service Request No: A9700086

l

Re: BP Exploration Alaska. Inc./.(1189002.2801011

Dear Doug:

Attached are the results of the rush samples submitted to our lab on February 21,
1997. For your reference, our service request number for this work is A9700086.

All analyses were performed consistent with generally accepted analytical laboratory
principles and practices. All results are intended to be considered in their entirety. and
CAS is not responsible for use of less than the complete report. Results apply only
to the samples analyzed.

Please call if you have any questions.

Respectfully submitted,

Columbia Analytical Services, Inc.
• 'J .

InN/<..- 6A..f:i!-
Mike Shelton
Laboratory Director

Page 1 of 000032



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERViCES. INC.

Montgomery Watson
BP Exploration Alaska, Inc.
Soil

CASE NARRATIVE

Date Received:
Work Order No:

2/21/97
A9700086

•

All analyses were performed consistent with generally accepted analytical principles and practices.

All particle size determination samples were sent to our Kelso laboratory. The service request number for these
samples is K971202.

-Acronyms-

MAt Method Reporting Umit
NO None Detected at or above the method reporting limit
ORO Diesel Range Organics
GRO Gasoline Range Organics
RRO Residual Range Organics

Appwved by I ) 2U March 3, 1997

000002



COLUMBIA ANALYTICAL SERVICFS. INC.

\
Analytical Repon

Clieat: Momgomety Watson Americas,. Inc.

Project: Libeny IsIandI1l89002.280101

Sample Maim Sedi:ment

Particle Size Determination

ASlM Method 0422 Modified

Sen'ice Request:
Date Collected:
Date Rtteived:
Date Analyzed:

K9701202

2/14197

2/24197

2/28197

SamPle Name:
Lab Code:

97BPXLffi3SDOl(01)

K9701202..001

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

18.8024

18.7183

100

Weight as received (Grams) 53.9082

IPercenl Solids 72.1

Weight Oven-Dried (Grams) 38.8678

DryWeigbt Percellt of Total

Description Sieve Size Sieve Number (Grams) Weight Recovered

lMedium Gravel 4.75mm 4 0.0000 0.00

Fine Gravel 2.00mm 10 0.0000 0.00

Very Coarse Sand 0.850 mrn 20 0.0320 0.08

Coa=Sand 0.425 mm 40 0.2379 0.61

!Medium Sand O.250mm 60 1.4789 3.80

me Sand 0.106 rom 140 8.7652 22.6

Very Fine Sand 0.075 rom 2(Ki 3.8259 9.84

Clay 3.0950 7.96

Silt 23.0950 59.4...
TOlal 40.5299 104/-'

Approved By: _~,-,I,-)..17CJ/..1I."~.J<'~-'.(.LLL.JlkL··.1(_·.!..I-"cc.'~''-- Date: ...3 / V 77

000003
1202-LXLT Y2l28197 Page No.:



COLVMBIA ANALYTICAL SERVICES, INC.

Client: Montgomery Watson Americas. Inc.

Projert: Liberty Island!1l89001.280101

Sample MatriJ: Sediment

Particle Size Determination

ASlM Method 0422 Modified

Senke Request:
Date Collected:

nate Retti~:
Date Analyzed:

K9701202
2114197

2/24/97

2/28/97

SamPle Name:

Lab Code:
97BPXLffi3SD02(08)

K9701202-OO2

Sand Frnction: Weight (Grnms)

Sand Fraction; Weight Ro:xtvered (Grams)

Sand Frnction: Percent Reco=y

82.8151

82.7387

100

Weight as received (Grams) 105.248

Percent Solids 83.5
Weight Oven-Dried (Grams) 87.8821

Dry Weight Percent of Total

Description Sieve Size Sieve Number (Grams) Weight Recovered

Medium G..vel 4.75 mm 4 0.0000 0.00

ineGravel 2.00mm 10 0.0452 0.05

Vety Coa= Sand O.S50mm 20 0.0320 - 0.04

Coa=Sand 0.425 mm . 40 0.5295 0.60

~ediumSand 0.250 rom 60 25.8069 29.4

ine Sand 0.106 rom 140 51.2720 58.3
VetyFine'Sand 0.075 mm 20U 3.1086 3.54

Clay 1.5800 1.80
Silt 5.6200 6.39

Total . 87.9942 100

Approved By: -Lfc..<'-'.l.)...t...f_Date: 3/3/"( 7

1202-2.XLT \2f28197 000004 Page No.:



(

COLUMBIAANALYTICALSERVICES,INC.

Clieot: Montgomery Watson Americas, Inc.
Projed: Liberty IslandlU89002.280101
Sample Matm Sediment

Particle Size Determination
ASTM Method D422 Modified

'Senoia: Request:

Date Collected:
nate Rec=eived:
Date Analyzed:

K9701202

2/15/97

2124/97

2/28197

Sample Name:
Lab Code:

97BPXLIB6SDOI(01)
K9701202-Q03

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grnms)

Sand Fraction: Percent Recovery

2.0336

1.9723
97.0

Weight as received (Grams) 38.5563
II'=ent Solid< 70.1
fWeight Ovm-Dried (Grams) 27.0280

Dry Weight P~reentof Total
'p'ion SieveSiu Sieve Number (Grams) Weight Recovered

!Medium Gmvel 4.75 mm 4 0.0000 0.00
iRe Gravel 2.00 nun 10 0.00]4 0.01
.."CoanleSand O.850mm 20 0.0248 0.09

CoanleSand 0.425 mm 40 0.0393 0.15
Medium Sand 0.250 mm 60 0.0770 0.28
Fine Sand 0.106 mm 140 0.3171 1.17
Very Fine Sand 0.075 mm 200 0.5936 2.20
Clay 1.9450 7.20
Silt 23.8800 88.'

TaLaI 26.8802 99.5

Approved BY' __-'--- --'/'-'J~7LJL~'J'__Date .;;;::yrz

000005 I'aJ:c No.:



COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

Ctlot: MQntgOlDel)' Watson Americas, Inc.

Project: Liberty Islandl] 189002.280101

Sample Matm Sediment

Particle Size Determination
ASlM Method 0422 Modified

Service lleq....:
Date CoIkcted.:
Date .Rettived:
Date Analyzed:

1<9701202
1Jl5l97
2/24/97

2/28/97

SamPle Name:
Lab Code:

97BPXLIB6SD02(08)

K9701202..(}()4

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction; Percent Recovery

3.0506

3.024
99.1

Weight as received (Grams) 34.8972

ercent Solids 76.7

IfWeight Oven-Dried (Gnuns) 26.7662

Dry Weigbt Percent of Total

~escriptiOD Sieve Size SiCl-"e Number (Grams) Weight Recovered

Medium Gravel 4.75mm 4 0.0000 0.00

Fine Gravel 2.00mm 10 0.0080 om
Very Coarse Sand O.850mm 20 0.0088 0.03

Sand 0.425 mm 40 0.0338 0.13

!Medium Sand O.250mm 60 0.0556 0.21
Wine Sand O.I06mm 1'0 0.2879 1.08

Very Fine Sand O.075mm 2(10 0.4201 1.57

Clay
.

2.3250 8.69

Silt 23.2500 86.9

TOlal 26.3892 98.6

App<oved By: ~/'__'l'_<2(.LL..l.\_Date:

1202-4.XLT Ul281Vl 000006 Page No.:



COLUMBIA ANALY'I1CAL SERVICES, INC.

Analytical Rq>on

Client: Montgomety Watson Americas. Inc.
Project: Uberty IsIand11189002.280101

Sample Matrix Sediment

Particle Size Determination
ASlM Method 0422 Modified

Senice Request:
Date CGllected:

Date Receil>ed:
Date Analyzed:

K9701202

2/15/97

2/24/97

2/28/97

Sample Name:

Lab Code:

97BPJCLD310SI>01(01)

K9701202-oDS

Sand Fraction: Weight (Gnuns)
Sand Fraction: Weight Recovered (Grams)
Sand Fraction: Percent Recovery

8.0821

8.0039

99.0

IfWeight as received (Grams) 39.5303

t Solids 75.8

Weight Oven-Dried (Grams) 29.9640

Dry Weigbt Perunt of Total

Description Sieve Size Sieve Number (Grams) Weight Rcconred

lMe<tium Gravel 4.75 mm 4 0.0000 0.00

Fine Gravel 2.00mm to 0.0000 0.00

Very Coarse Sand 0.850mm 20 0.0000 0.00

Sand 0.425 mm 40 0.1198 0.40

Medium Sand 0.250 mm 60 3.9839 n.3

ioe Sand 0.106 mm 140 3.5310 11.8

Very Fine Sand 0.075 mm 200 0.0837 0.28

lay 6.9850 23.3
Silt 14.9350 49.8

Total 29.6384 98.9

Approved By,

1202~5.XLT U128197

IlJi} Date

00000'1 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Client: MORtgOmeJY Watson Americas. Inc,

Project Liberty lslandIII89002.280101

Sample Matrix Sedimeut

Particle Size Determination

ASlM Method 0422 Modified

Servia RcquesC
Date Collected:
nate Riuived:
Date Analyzed:

K9701202

2115197
2124197
2128197

Sample Name:
Lab Code:

97BPXLlB8SD02(08j
K9701202-G06

Sand F13ctioo: Weight (Gram.s)

Sand Fraction: Weight Recovered (GraIm)

Sand Fraction: Percent Recovety

14.4281
14.3143

99.2

Weight as received (Grams) 61.6584

t Solids 67.5
Weight Oven-Dried (Grams) 41.6194

Dry Weight Perttnt of Total
Description Sieve Siu Sieve Number (Grams) Weight Re<overod

~ediumGravel 4.75 nun 4 0.0000 0.00
ine Gravel 2.00 nun 10 0.0269 0.06

Very Coarse Sand 0.850 nun 20 0.1035 0.25

Coarse Sand 0.425 nun 4() 0.4336 '.04
Medium Sand O.250mm 60 2.5856 6.21
!Fine Sand O.I06mm 140 5.3886 12.9

!VeI}' Fine Sand 0.075 mm 200 2.6863 6.45
Clay 5.7450 13.8
Silt 27.2950 65.6

Total 44.2645 106

APProvedBy: ---"-i-'-)-:--J=-=/J_·_ Dale 313/17

I20Hi.XLT \2128197 000008 Pag~ No.:



COLUMBIA ANALYTICAL SERVlCES,INC.

Analytical Report

Client: Montgomery Watson Americas. Inc.
Project: Libeny Is1and11I89002.280101

Sample Matrix Sediment

Particle Size Determination

ASTM Method 0422 Modified

Serna Request:

Date CoDeeted:

Date Received:

Date Analyzed:

K9701202

2115/91

2124/97
2128/97

SamPle Name:

Lab Code:

97BPXLIB8Soo2(08)

K9701202..()(J6d

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovety

10.8452

10.6645
98.3

!JWeight as received (Grams) 57.3659

IIPercent Solids 72.5

IIWei~t Oven-Dried (Grams) 41.5903

DryWeigbt Percent of Total
Description Sieve Size Sieve Number (Grams) Weight R«overed

lMedium Gravel 4.75mm 4 0.0000 0.00

ioe Gravel 2.00mm 10 O.Q]14 0.03
Very Coarse Sand O.8SOmm 20 0.1450 . 0.35

C<wseSand 0.425 mm . 40 03947 0.95

lMedium Sand O.250mm 60 L0133 2.44

Fine Sand 0.106 rum 140 3.1458 7.56
Very Fine Sand 0.075 mm '"'' 1.8541 4.46
aay 5.1100 12.3
Silt 27.2100 65.4

Total 38.8843 93.5

APProvedBy: --LI.L17.LL./J"'----_Date 3/5(c;7

1202-6D.XLT \2128/97 000008
Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

An.a1ytical Report

Client: Montgomery Watson Americas, Inc.
Project: Lilierty Island/I IS9002.2S0101

Sample Matrix Sediment

Particle Size Determination
ASTM Method D422 Modified

SenkeRequ...:
Date Collected:
Date Received:
Date ADalyzed:

K9701202

2115197
2rl4197

2128197

Sample Name:

Lab Code:
97BPXLmSSD02(OS)

K9701202-Q06t

Sand. Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent RecoveJy

11.8146

11.6371

98.5

Weight as received (Grams) 54.5878

~cent Solids 70.0

[Weight Oven-Dried (Grams) 38.21lS

DI')' Weight Percent of Total
Descriptloo Sieve Size Sieve Number (G......) Weight_red

Medium GrnveI 4.75mm 4 0.0000 0.00

ine Gravel 2.00mm 10 0.0031 0.01

Very Coarse Sand 0.850 mm 20 0.1653 0.43

Coarse Sand 0.425 mm 40 0.2877 0.75
Medium Sand O.250mm 60 1.0398 2.72

ine Sand 0.]06 nun 14t1 2.9078 7.61

Very Fine Sand 0.075 mm 200 1.7589 4.60

Clay 4.7300 12.4
Silt 26.1700 68.5

Total 37.0626 97.0

Approved By: --LI.£-).L.4""U'--·_Date:

1202-6T.XLT umm

.5/0 7

OOQ0.10 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Montgomery Watson Americas, Inc.

Proj<d: Liberty IslandlIIS9002.2S0101
Sample Matrix Sediment

Particle Size Determination

ASTM Method D422 Modified

Servia. Request:
Date Collected:
Date Received:
Date Analyzed:

K9101202

VI5197
1J24197
1J28/97

Sample Name:

Lab Code'
97BPXLffiSSDOl(0Ij

K9701202-007

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

l.0224
0.9617

94.1

Weicltt as received (Grams) 38.2747

Percent Solids 6S.S
Weililit Oven-Dried (Grams) 26,3330

n", Weigbt Percent of Total
Description Sieve Size Sieve Number (G......j Weight Recovered

Medium Gravel 4.75 mm 4 0.0000 0.00

Fine Gravel 2.00mm 10 0.0012 0.00
Very Coarse Sand O.850mm 20 0.0168 0.06

Sand O.425mm 40 0.0257 0.10

~ediumSand 0.250 rom 60 0.0470 O.IS

lFineSand O.l06mm 140 0.2271 0.86
Very Fine Sand. 0.075 mm 200 0.2631 1.00

Clay 2.3600 S.96
Silt 23.6100 89.7

TOlal 26.5515 101

Approved By, :.-J_n-e.:..:IS'------Date' 3/5/'/7

1202-7.XLT \2nSI97 000011 Page No.:



COLVMBIA ANALYTICAL SERVICES, INC.

Analj1ical Repon

(lient: Montgomery Watson Americas, Inc.
Project: Liberty lslaodIIl89002.280101

Sample Matrix Sediment

Particle Size Determination

ASlM Method D422 Modffied

Senice Request:
Dak CoJlectd:
nate Received:
nate Analyzed:

K9701202

2115197
2/24/97
2/28/97

Sample Name:
Lab Code;

97BPXLffiIOSD02(08j

K9701202-QOS

Sand Fraction: Wei.ght (Grams)

Sand Fraction: Weight Recovered (Grams)
Sand Fraction: Percent Recovery

2.005]

1.975
98.5

Weight as received (Grams) 32.4177

Percent Solids 12.5
Weight Oven-Dried (Grams) 23.5028

Dry Weight Percent of Total
Description Sieve Slu Sieve Number (Grams) Weight_red

~Gravel 4;75 nun 4 OOסס.0 0.00

ineGravel 2.00mm 10 OOסס.0 0.00

~Coarse Sand O.850mm 20 0.0060 0.03
Sand 0.425 nun 40 0.0321 0.14

MedmmSand O.250mm 60 0,3971 1.69
ine Sand 0.106 nun 140 1.0078 4.29

Very Fine Sand O.075mm 200 0.2198 0.94

Clay 6.8450 29.1

Silt 14.9900 63.8

Total 23.4978 100

AppwvedBy, -L/~/L'."'JI'_fLDate .515,/(7

1202...s.XLT \2I2sm 000012 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

t. Client: Montgomery Watson Americas. Inc.
Project: ' Liberty Islandll 189002.280 101
Sample Matrix Sediment

Particle Size Determination
ASlM Method 0422 Modilled

Sample Name: 97BPXLIIlSDOl(OI)
Lab Code: K9701202-<>09

Sand Fraction: Weight (Grams)
Sand Fraction: Weight Recovered (Grams)
Sand Fraction: Percent Recovery

WeiJ'!:ht as received (Grams) 67.4098
ereent Solids 81.5

Weil!ht Oven-Dried (Grams) 54.9390

Service Ilequest:
Date Collected:
Date Received:
Date Analyzed:

35.3751
35.1601

99.4

K9701202
2115/97
U24197
2128197

.

DryWeigbt Percent of Total
DescriPtion Sieve Size Sieve Number (Grams) Weight Recovered

~umGravel 4.75 nun 4 0.0000 0.00
ineGravel 2.00 nun 10 0.0201 0.04

Verv Coarse Sand 0.850 nun 20 0,1352. 0.25
Coarse Sand 0.425 nun 40 0.1349 0.25
Medium Sand O.250mm 60 0.7251 1.32

ine Sand 0.106 nun 140 16.9634 30.9
Very Fine Sand 0.075 mm" 200 10.2088 18.6
Ctav 3.6700 6.68
Silt 20.1850 36.7

TDt3l 52.0425 94.7

Appmved By,__...i-:..L2--L)",lk",-Ci----,I..L(<'<1t"",L£.!,%,,-,·L- Date 3 b ('17

1202·9.XlT \3/4197 000013 Page No.,



COLUMBIA ANALYTICAL SERVICES,INC.

Analytical Report

Oient: Montgomery Watson Americas, Ioc.
Project:: Liberty Islandll 189001.280101

Sample Matris: Sediment

Particle Size Determination
ASThl Method D422 Modified

Senice Request:
Date CeUected:
Date Rttd.v~:

Date Analyzed:

.K9701202

2/15197

2/24/97

2128/97

SamPle Name:
Lab Code:

97BPXLIIlSD02(08)

K97Q1202..Q1O

Sand Frnction: Wcight (Grnms)

Sand F.raction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

0.3685

0.323

87.7

•

(Weight as received (Grams) 35.8749

!Percent Solids 80.5

Weight Oven-Dried (Grams) 28.8793

DryWdght Perunt of Total
Descriptioa Sieve Size Sieve Number (Grams) Weight Recovered

.
Grnvel 4.75mm 4 0.0000 0.00

inc Gravel 2.00mm 10 0.0000 0.00

Very Coarse Sand 0.850 nun 20 0,(>031 0.01

Sand 0_425 nun 40 0.0018 0.0]

Mc<tium Sand 0.250 nun 60 0.0182 0.06

ineSand 0.106 nun 140 0.1221 0.42

Very Fine Sand 0.075 nun 200 0.0903 0.31
Qay 15.3100 53.0
Silt 13.0150 45.1

Total 28.5605 98.9

Approved By: ----J/'-'/.w~.J_1J<...._Date <8ft7

120l-10.XLT \2n8197 000014 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

\.
Analytical RqJon

Client: Montgon:iery Watson Americas, Inc.
Project: Liberty IsIandI1I89002280101

Sample Maw Sediment

Particle Size Determination

ASTM Method 0422 Modified

Service Request:
Date Colluted:
Date Received:
Date Analyzed:

K9701202

2/15197
2124/97
2128/97

Sample Name:
Lab Codec

97BPXLlC2SIlOI(OI)
K9701202·(}I I

Sand Fraction: Weight (Grams)
Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovezy

1.4428
1.3263

91.9

Weight as received (Grams) 59.9U5
creent Solids 70.9

Weight Oven~Dried(Grams) 42.4m

Dry Weight PerceDt of Total
DescriptioD Sieve Size Sieve Number (Grams) Weight_red

fMedium Gravel 4.75mm 4 0.0000 0.00
Fine Gravel 2.00mm to 0.0000 0.00
Very Coarse Sand 0.850 rnm 20 0.0014 0.00
Couse Sand O.42Smm 40 0.0138 0.03
Medium Sand O.250mm 60 0.0328 0.08
Fine Sand O.J06mm 140 0.2163 0.51
Very Fine Sand 0.075 mm 200 0.2545 0.60
~ 3.5400 8.33

Silt 38.5150 90.7

Total 42.5738 100

AppmvedByc ---LJ.LJL.<2Lul_Datec 3/3,67

1202-1J.XLT 12128197 000015 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Clieut: Montgomezy Watson Americas, Inc.
Project: Uberty IsIand!1189002.280101
Sample Matrix Sediment

Particle Size Determination
ASTM Method 0422 Modified

~rvke Request:
Date (AHected:

Date Rueived:
Date Analyzed:

K9701202

2/15/97

2/24197

2/28197

Sample Name;

Lab Code:

97BPXUC2SD02(08)
K9701202..(J]2

Sand Fmction: Weight (Grnms)

Sand Fraction: Weight Recovered (Grams)
Sand Fraction: Percent Recovery

2.6933
2.673
99.2

Weight as received (Grams) 25.012

ercenl Solids 83.5

Weight Oven-Dried (Grams) 20.8&50

DryWeigbt Percent of Total
Description Sieve Size Sieve Number (Grams) Weight RecOftred

Medium Gravel 4.7Smm 4 0.0000 0.00
ine Gravel 2.00mm 10 0.0000 0.00

Very Coarse Sand 0,850 nun 20 0.0099- 0.05
Coarse Sand 0,425 10m 40 0.0283 0.14

~nmSand 0.250 mm 60 0.2962 1.42
ine Sand O.I06mm 140 1.5188 7.27

Very Fine Sand 0.075 10m 200 0.5037 2.41

Oay 9.4800 45.4

Silt 8.3950 40.2

Total 20.23l9 96.9

1202-12.xLT \2128m 000016 Page NQ.:



COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

\ Cliut: Montgomery Watson Americas, Inc.
Proj«t: uberty 1sIand/1l89002.280101

Sample M~trix Sediment

Particle Size Determination

ASTM Method 0422 Modffied

Senia: Request:
Date Collected:
Date Received:

Date Analyzed:

K9701202

2115197
2/24197
2128/97

SamPle Name:
Lab Code:

97BPXLIC4SD02(08)

K9701202.()!3

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Rooovered (Grams)

Sand Fraction: Percent Recovery

66.3786

66.2127

100

Weight as received (Grams) 91.254

Percent Solids 79.7

Weight Oven-Dried (Grams) 73.5264

Dry Weight Percent of Total
Description Sieve Size Sieve Number (Grams) Weight Recovered

~umGraveI 4.75 mm 4 0.0000 0.00

Fine Gravel 2.00mm 10 0.0013 0.00

Very Coarse Sand O.850mm 20 0.0147 0.02

Couse Sand O.425mm 40 0.0545 0.07

~umSand O.250mm 60 1.4404 1.96

!Fine Sand O.l06mm 140 48.7899 66.4

Very Fine Sand 0.075 mm 2") 11.6167 15.8

Clay 1.7050 2.32

Silt 7.7850 10.6

Total 11.4075 97.1

Approved By: --./<.,',t.../,/-<JLk-L Date ::,i?,&7

1202-IJ.XLT \2128197 OOOOl '{' Page-No.:



COLUMllIA ANALYTICAL SERVICES, INC.

CIiePt: MontgomeIy Watson Americas. Inc.
Project: Liberty Island!1189002.28010i

Sample Matm Sediment

Particle Size DeterntiJ!ation
ASTM Method D422 Modified

Service Request:
Date Collected:
Date Rtteived:
Date Analyzed:

K9701202

2115197
2124/97

2128/97

Sample Name:
Lab Code:

97BPXLIC4SD01(01)

K9701202-o14

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Pen:ent RttoveIy

]0.0257

9.8972
98.7

Weight as received (Grams) 58.1901

!Percent SoIids 72.2

~eightOven-Dried (Grams) 42.0133

Dry Weight Percent of Total
Dcsc::riptiOD Sieve Size Sieve Number (Gruns) Weight Rttovered
Medium Gravel 4.75 mm 4 0.0000 0.00

me Gravel 2.00 nun 10 0.0000 0.00

Very eo.... SaD<! O.850mm 20 0.0210 0.05

Coarse Sand 0.425 mrn 40 0.0389 0.09

Medium Sand O.250mm 60 0.5383 1.28
Fine Sand O_l06mrn 140 5.5294 13.2
Very Fine Sand 0.075 mm 200 ].7010 4.05

Clay ].9050 9.29
Silt 3L.8850 75.9

TOIaI 43.6186 104

App,ovedBy,_~ ~/L,.L,),I/-..)!f_Date <"?:¥7-;

12(J2-I4.XLT 12f28N1 000018 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

aieot:~ontgomeryWatson Americas, Inc.
P....ject: Ubeny Islandl1189002.280101

Sample Matrix Sediment

Particle Size Determination

ASTM Method 0422 Modified

Service Request:
Date Colleded:
nate Received:
Date Aualyzed:

K9701202
2/16197

2/24/97

2/28/97

samPle Name:
Lab Code:

97BPXLlA4SDOI(01)

K9701202..()15

Sand Fraction: Weight (Grams)

Sand FllICtion: Wright ReaJvered (Grnms)

Sand -Fraction: Percent Recovery

67.0099

66.8148

100

l

Weight as received (Grams) 87.2264

Percent Solids 88.9
Weight Oven-Dried (Grams) 77 .5443

DryWeigbt PerceD( of Total

Description Sieve Size Sieve Number (G......) Weight Recovered

~umGravel 4.75mm 4 2.4660 3.18
. Gravel 2.00mm 10 1.2550 1.62

ery Coarse Sand O.850mm 20 0.6571 0.85

Sand 0.425 mm 40 3.8091 4.91

Medium Sand O.250mm 60 22.7192 29.3

iDe Sand 0.106 mm 140 32.3866 41.8

Vay Fine Sand 0.075 nun 200 1.7992 2.32

Clay 3.7250 4.80

Silt 6.9400 8.95

Total 75.7572 97.7

Approved By: .;.../~2J.t../.6.,L'f-Date 5/5/9J

l202-15.XLT \2llBI97

00001))
Page No.:



COLUMBIA ANALYTICAL SERVlCES~ INC.

aient: Montgomery Watson Americas, Inc.
Project: Liberty /sIandIlI89002.280101

Sample MatriI Sediment

Particle Size Determination
ASTM Method D422 Modified

Sf:niceRcquest:
Date Collected:
Date Received:

Date Analyzed:

K9701202

2/16/97

2/24/97

2/28197

SamPle Name:
Lab Code:

97BPXUA4SD02(08)

K9701202-o16

Sand Fraction' Weight (Gl1lms)

Sand Fraction; Weight Recovered (Grams)

Sand Fraction:· Percent Recovay

90.4426

90.363

100

,

Weight as received (Grams) 108.145

Percent Solids 85.l
Weight Oven·Dried (Grams) 92.0310

DryWeigbt Percent of Total
Description Sieve Size Sieve Number (Grams) Weight_red

!Medium Grovel 4.75 rtun 4 9.5634 10.4

IFine Gravel 2.00mm 10 2.3032 2.50

Very Coarse Sand 0.850 rnm 20 1.4641 1.59

Coa<seSand 0.425 mm 40 4.3069 4.68

!Medium Sand 0.250 mm 60 43.0847 46.8

!Fine Sand 0.106 mm 140 28.1088 30.5
Very Fine Sand 0.075 nun 200 1.0047 1.09

Clay J.515O 1.65
[Silt 2.0000 2.17

Tolal 93.3508 101

App<oved By, .../.1--')'-.<2"-1j~Date: .s15fll

1202-16.XLT llJ28197 000020 hg<No



COLUMBIA ANALYTICAL SERVICES, INC.

Anll1ytical Report

Oiea.t: Montgomcry Watson Americas, Inc.

Project: Liberty IslandlI189002.280101

Sample Matrix Sediment

Particle Size Determination

ASTM Method 0422 Modified

Service Request:
Date CoIkd:ed:

Date Received:
Date Analyzed:

K9701202

2/16197
2124197
2/28197

Sample Name:

Lab Code:
97BPXLlA4SD02(08)

K9701202-Q16d

Sand Fraction: Weight (Grams)
Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

91.2509

91.0646

100

IWeight as received (Grams) 107.984

ercent Solids 84.8
Weight Oven-Dried (Grams) 91.5706

Dry Weight Percent of Total

Description Sieve Size Sieve Number (Gram,) Wei.ght Recovered

Medium Gravel 4.75 nun 4 16.8718 18.4
ineGravel 2.00mm 10 1.9209 2.10

Very Coarse Sand O.8S0mm 20 1.1428 1.25

Coarse Sand 0.425 mm 40 5.3384 5.83
Medium Sand 0.250 nun 60 35.1659 38.4
Fine Sand 0.106 mm 140 29.2320 31.9
Very Fine Sand 0.075 nun ZOO 0.7958 0.87
Clay 1.6000 1.75
Silt 2.0700 2.26

Total 94.1376 103

App<oved By, I_I_7_(3_·__ Da1e' 5/3/'/'1

1202-16D.XLT 12128197 000021 Page No.:



COLUMBIA ANALYTICAL SERVICES,INC-

Analytical Report

Client: Montgomery Watson Americas, Inc.
Pro,icd: Liberty IslandlI189002.280101
Sample Matrix Sediment

Particle Size Determination
ASTM Method 0422 Modified

Senric:e Request:

Date CoUected:

Date Rtteived:
Date Analyzed:

K9701202

2/16197

2124/97
2/28197

Sanq)Ie Name:
Lab Code:

97BPXLlA4SD02(08)

K9701202-o16t

Sand Frnction: Weight (Grams)

Sand Fmction: Weight Recovered (Grams:)

Sand Fraction: Percent Recovery

90.1459

90.0547

100

•

Weight as received (Grams) ]07.053

[Percent Solids 85.0

Weight Oven-Dried (Grams) 90.9414

Dey Weight Percent of Total

DescriptiOD Sieve Size Sieve Number (Grams) Weigbt~

lMedium Gravel 4.75mm 4 11.4577 12.6

Fine Gravel 2.00mm }O 0.7290 0.80

Very Coarse Sand O.850mm 20 0.7757" 0.85

Coarse Sand 0.425 mm 40 3.3704 3.71

~umSand 0.250 mm 60 40.0474 44.0

fine Sand 0.106 mm 140 32.0653 35.3

Very Fine Sand 0.075 mm '00 0.8089 0.89

Clay 1.4050 1.54

~~t 2.1900 2.4)

Total 92.8494 102

; ./~ }II/ ~/~
Approved BY: --'_'--'-L/LIU"'- Date: :::, ->/'( 7

1202-I6T.XLT \2128197

00D022
Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: MontgomeJy Watson Americas. Inc.

Projttt: Liberty Is1andI1l89002.280101

Sample Matm Sediment

Particle Size Determination
ASTM Method 0422 Modified

Senice Request:
nate Collected:
Date Received:

Date Analyzed:

K9701202

2/16197
2/24/97

2128197

Sample Name;
Lab Code:

97BPXLIA6SDOj(OIj

K9701202..017

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction.: Percent Rocovery

59.7172

59.58&2

100

Weight as received (Grams) %.8374

Percent Solids 80.5
Weight Oven-Dried (Grams) 77.9541

Dry Weight Percent of Total
Description Sieve Size Sieve Number (Gram,) Weigbt R«ovcred
Medium Gtavel 4.75mm 4 1.0714 1.37

ine Gravel 2.00mm 10 0.2535 0.33
Very Coarse Sand O.850mm 20 0.1769 0.23

Coarse Sand 0.425 mm 40 0.4364 0.56
M<xlium Sand O.250mm 60 11.1410 14.3

ine Sand 0.106 nun 140 39.1413 50,2
Very Fine Sand 0.075 mm 200 4.4337 5.69

Clay 3.1250 4.01
Silt 15.1700 19.5

TOlal 74.9491 96.1

Approved By: -'-I-L.)~}c..:/L'1__ Dale:

1202-17.XLT \2128/97

000023 Page No.:



COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

aimt: Montgomery Watson Americas, Inc.
Project: Liberty IslandII189002.280101

Sample Matrix Sediment

Particle Size Detemrination
ASlM Method D422 ModIDed

Senice Request:
DateC_,
Date Received:
Date An2.lyzed:

K9701202

2/16/97

2124197
2/28/97

Sample Name:
Lab Code,

97BPXLlA6SD02(08)

K9701202-Ql8

Sand Fraction; Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

29.5097

29.3858

100

IlWeighl as received (Grams) 70.0063

ercent Solids 72.3
Weight Oven-Dried (Grams) 50.6146

Dry Weight PerttDt of Total

Description Sieve Siu Sieve Number (Grams) Weight Recovered

Medium Gravel 4.75mm 4 0.0000 0.00

Fine Gcavel 2.00mm 10 0.0000 0.00

Very Coarse Sand 0.850 nun 20 0.1635 0.32

Sand 0.425 nun . 40 0.3399 0.67

Medium Sand 0.250 nun 60 0.7212 1.42

Fine Sand O.I06mm 140 13.0lO3 25.7

Very Fine Sand 0.075 mm 200 7.1941 14.2

Clay 2.8250 5.58

Silt 25.0550 49.5

TOIaI 49.3090 97.4

Approved By, I--''}_I'--I'-f__ Date,

1202-18.XLT \2128197

315/'17

000024 PagcNo.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

C1ieat: MootgameIY Watson Americas, Inc.
Project: Liberty Is1andl1l89002.28010l

Sample Matrix Sediment

Particle Size Detennination

ASlM Method 0422 Modified

Service Request:

Date Col1cd:ed:

D.ate Re«ived:
Date Analyzed:

K9701202

2/16197
2/24/97

U28197

SamPle Name:
Lab Code:

97BPXLIA8SD02(08)

K9701202-o19

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovety

17.723

17.5632

99.1

IIWeight as received (Grams) 63.8683

l!Percent Solids 73.7
IIWeight Oven-Dried (Grams) 47.0709

DryWeigbt Percent of Total

Description Sieve Size Sieve Number (Grams) Weigbt Recovered

Mediwn Gnwel 4.75 nun 4 0.0000 0.00

ineGravel 2.00mm to 0.0000 0.00

Very Coarse Sand 0.850 nun 20 0.l3l6 0.28

Coan;e Sand 0.425 rom 40 0.1711 0.36

MediwnSand O.250mm 60 0.3260 0.69

ine Sand O.l06mm 140 4.6817 9.95

Very Fine Sand 0.075 rom 200 5.1741 11.0

Clay 4.9800 10.6

Silt 30.4200 64.6

Total 45.8845 97.5

/'/"}IJ ? IApprovedBy: L_"-L_-'-''---- Date: 'OJ { 5' /17

1202-19..xLT \2128/97

000025
Page No.:



COLUMBIA ANALYTICAL SERVICES,INC.

Analytical Report

Client: Montgomery Watson Americas, Inc.

Proje<t: Liberty 1sIandJ1189002.280101

Sample Matrix sediment

Panicle Size Detennination

ASTM Method 0422 Modified

Service hquest:
Date Collttted:
Date lte«ived:
Date Analyzed:

K9701202

2/16197
2/24/97

2/28197

SamPle Name:
Lab Code:

97BPXLIAflSDOI(01)

K9701202-Q20

Sand Fraction: Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction.: Percent RecoveJY

Weight as received (Grams) 59.7144

Percent Solids 4U
Weight Oven-Dried (Grams) 24.5426

14.2988

14.3328

100

Dry Weight Percent of Total
Description Sieve Siu Sieve Number (Gnun.) Weight Recovered

RMedium Gravel 4.7Smm 4 OOסס.0 0.00

!Fine Gravel 2.00 nun 10 0.0176 0.07

Vel)' Coarse Sand 0.850 mm 20 I.l690 4.76

Coa=Sand 0.425 rom 40 1.9686 8.02
Modium Sand O.2S0mm 60 1.3939 5.68

Fine Sand O.l06mm 140 2.2470 9.16
Very Fine Sand 0.075 mrn 200 1.5678 6.39
Clay 2.8300 11.5

ilt 13.2600 54.0

Tala! 24.4539 100

Approved By, -LI-L2-L}"'I)__Date .313/et7

1201-20.XLT \2128197 000026 '..'No.



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: MontgomeIY Watson Americas. Inc.

Project: Liberty I5land11189002.280101
Sample Matrix Sediment

Particle Size Determination

ASTM Method 04-22 Modified

Service Request:

Date Collected:
Date Received:

nate Analyzed:

K9701202

2/16/97

2/24/97
2128197

Sample Name:

Lab Code:

97BPXLlAlOSD01(OI)

K9701202-D21
/{:7

Sand Fraction: Weight (Grams)

Sand F_on: Weight Recovered (Grnms)

Sand Fmetion: Percent Recovery

32. ]]91

32.0103

100

Weight as received (Grams) 61.4534

Percent Solids 81.0
Weight Oven-Dried (Grams) 49.7773

DryWeigbt Percent of Total
Description Sieve Size Siew Number (Grams) Weight Recovered

Medfum Grnve1 4.75 mm 4 0.0000 0.00

Fme GrnveI 2.00mm 10 0.0394 0.08

Very Coarse Sand O.850mm 20 0.0863 0.17

Coarse Sand O.425mm 40 0.2890 0.58

~ediumSand 0.250 mm 60 3.4337 6.9<l

lFine Sand 0.106 mm 140 20.7419 41.7

Very Fine Sand 0.075 mm 100 2.8292 5.68
pay 1.7400 3.50

~ilt 18.6400 37.4

Total 47.7995 96.0

Approved By: -'-ILlLJI'"'I_Date: J O/i7

1202-2L.XLT \1llB197 Page No.:

afrO 0'" '7



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Montgomery Watson Americas; Inc.
Project: Liberty IslandII 189002.280101

Sample Matrix Sediment

Particle Size Determination
ASTM Meth<Jd 0422 Modified

Senite .Request:
Date Collected:

Date~ived:

Dat. Analyzed:

K9701202

VI6197
2f24197
2/28/97

Sample Name:
Lab Code:

97BPXUAIOSD02(08)

K9701202-o22

Sand FnlCtion: Weight (Grnms)

sand Fraction: Weight Recovered (Grams)
Sand Fraction: Percent Recovery

17.5]88
17.1901

98.1

Weight as received (Grams) 61.0743

lPercent Solids 56.0

Weight Oven-Dried (Grams) 34.2016

Dry Weight Pen:entofTotai
Description Sieve Size Sieve Number (Gr....) Weight Recovered'

Medium Gravel 4.75mm 4 0.0000 0.00

Fine Gravel 2.00 nun 10 0,0838 0.25

Vety Coarse Sand 0.850 mm 20 O.6il2 1.79

Coal$<: Sand 0.425 rnm 40 0.8858 2.59

Medium Sand 0.250 mm 60 0.6678 1.95

Fine Sand O.l06mm 140 5.2105 15.2
Very Fine Sand 0.075 mm 2(KJ 3.1105 9.09
Clay 5.7050 16.7
Sih 19.7300 57.7

Total . 36.0046 105

AWrovedBy: Date:-----

1202·22.xLT \2fl8l97

000028
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APPENDIX A

CHAIN OF CUSTODY INFORMATION
COOLER RECEIPT FORM
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I ,- +t1 1VS0lJ.D
(!D) MON,.OMERYWATSON BP EXPLORATION (ALAS ) INC.

e of e # 97.e # L"3 LIBERTY ISLAND SEDIMENT AND WATER
Page _,_ 01.').. -- SAMPLING

REPORT DUE IN 7CALANDER DAYS CHAIN OF CUSTODY FORM

RETIJRN COOLERS TO:
MONTGOMERY WATSON
4100 Spenard Road
Anchorage, Alaska 99517
(907) 248·8883

o
cry
o
<:>
o
o

PROJ.NO. To:
,

</''"I lS9002,280'O' CAS, ANCHORAGE .
TOTAL ,,~

SAMPL~ ( Signature ),~ ...'"NO. $'
1997 " .\ ~ ca

CON· ;#~
DATE TIME SIW Samole ID TAINERS REMA S
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RETURN COOlERS TO:
MONTGOMERY WATSON
4100 Span,rd Road
Anchorage, Alaska 99517
(907) 248·8883

BP EXPLORA TION (ALAS ) INC.
LIBERTY ISLAND SEDIMENT AND WATER
SAMPLING
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DegreesCAmbient

by Shiree Kahlstrom
Yes No

IE
IIand delivered.

Were custody seals on outside of cooler?

Ifyes, how many and where?

Were signatme and date correct?

Were custody papers properly fined out (ink, signed, etc )?

Did all bottles arrive in good condition (unbroken, etc )?

Were all bottle labels correct (analysis, preservation, etc )?

Did all bottle labels and tags agree with custody papers?

Were correct bottles used for test i.ndicated?

Were VOA vials checked for absence of air bubbles, and noted?

Temperature of cooler upon receipt

1

2
3
4

5
6
7
8

Columbia Analytical Services, Inc.
Cooler Receipt and PreservatioD,From

Client: Montgomery Watson Work order: .:.A9:::..:.7.:.000=8:.:6 _

Project: BP Exploration Alaska, Inc. 1.(1189002.280101)
Cooler received on: 2/2]/97 and opened on 2/2l/97

Explain any discrepancies:

Yes No

pH Reagent

12 NaOH
2 RNa,
2 H 2SO4

Sample I.D. Reap;ent Vol.

Yes ~ all samples OK
No = Samples were preserved at lab as listed

Comments:

COOLERXLS 000032
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~+... CT&E Environmental Services Inc.....:I....~& 'C"''I); ,&2 .. 7.

February 19, 1997

Bonnie Mclear
Montgomery Watson Americas Inc
4100 Spenard Rd
Anchorage, AK 99517-2901

02126/97 17:00

Dear Bonnie Mclear:

Thank you for your recent request for analytical services. The sample(s) below will be analyzed per
your request.

These samples will be disposed 30 days after completion of analysis. Your samples are assigned to
the indicated project

Client: Montgomery Watson Americas Inc - JMMENGN
Project: 1189002.280101 Liberty Island - [970760]

Sample: 970760001 ClientlCf&E ID: 97 BPX Ll A4 WA 01(05)
Matrix: I - Water (Surface, Eff., Ground)
Collected: 02/16/97 11:00 Received: 02117/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760002 ClientlCT&E 10: 97 BPX Ll A6 WA 01(06)
Matrix: I - Water (Surface, Eff., Ground)
Collected: 021l6/97 09:00 . Received: 02117/97 14:25
Receiving Cndes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760003 ClientlCT&E 10: 97 BPX Ll A8 WA 01(2-5)
Matrix: 1 - Water (Surface, Elf., Ground)
Collected: 02116/9703:50 Received: 021l7/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

02/26/97 17:00

02/26/97 17:00



~+~ CT&E Environmental Services Inc.
...... ~. au" 'I" 5!i : iAiIZ •

Sample: 970760004 ClientfCf&E 10: 97 BPX Ll A8 WA 02(9-5)
Matrix: 1 - Water (Surface, Efl., Grnund)
Collected: OOJI5197 04:00 Received: 02/17/97 14:25
Receiving Codes:
OK - Sample arrived in good conditinn

Total Snspended Solids
Turbidity

Sample: 970760005 ClientfCf&E 10: 97 BPX Ll AIO WA 01(4.5)
Matrix: I - Water (Surface, Eff., Ground)
Collected: 02116/97 01: 10 Received: 02117197 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760006 ClientfCf&E 10: 97 BPX Ll AIO WA 02(11)
Matrix: I - Water (Surface, Eff., Ground)
Collected: 02116/97 01:20 Received: 02117/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760007 Client/Cf&E 10: 97 BPX Ll B3 WA 01(3.2)
Matrix: 1 - Water (Snrface, Eff., Ground)
Collected: 02/14/97 22:00 ·Received: 02117/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760008 ClientfCf&E 10: 97 BPX Ll B6 WA OJ (2.0)
Matrix: 1 - Water (Surface, Eff., Ground)
Collected: 02/15/97 01:00 Received: 02/17/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

02/26/97 17:00

02/26/97 17:00

02/26/97 17:00

02/26/97 17:00

02/26/9717:00



~+I:;. CT&E Environmental Services Inc.
~I"'" ·1, a_a An __ II II

Sample: 970760009 ClientlCT&E!D: 97 BPX LI B8 WA 02(3.5)
Matrix: I • Waler (Surface, Eff., Ground)
Collec1ed: 02115/9704: 10 Received: 02117/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760010 ClientlCT&E!D: 97 BPX LI B8 WA 01(1.5)
Matrix: I . Waler (Surface, Eff., Ground)
Collec1ed: 02115/9704:00 Received: 02/17197 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760011 ClientlCT&E!D: 97 BPX LI BIO WA 01(8.0)
Matrix: 1 . Water (Surface, Eff., Ground)
Collected: 02/15/9708:30 Received: 02/17/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidjty

Sample: 970760012 Client/CT&E!D: 97 BPX LI C2 WA 01(3.0)
Matrix: I . Water (Surface, Eff., Ground)
Collected: 02/15/9721:00 . Received: 02117/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760013 Client/CT&E 10: 97 BPX LI C2 WA 02(8.0)
Matrix: I - Water (Surface, Eff.. Ground)
Collected: 02/15/97 21:10 Received: 02117/97 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

02126197 17:00

02126/97 17:00

02126/97 17:00

02126/97 17:00

02126/97 17:00

•



~"'Ih. CaE Environmental Services Inc.
~I""'. 'Ii alPJi iiII'IlTJUI'Ii- __IUIIIlJI:MiI

Sample: 970760014 ClientlCf&E 10: 97 BPX Ll C4 WA 01(7.0)
Matrix: 1 - Water (Surface, Efr., Ground)
Collected: 02/15197 17:00 Received: 02117197 14:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760015 ClientlCT&E 10: 97 BPX Llll WA Ol(tl)
Matrix: 1 - Water (Surface, Efr., Ground)
Collected: 02115197 13:45 Received: 0211719714:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

Sample: 970760016 ClientlCf&E 10: 97 BPX Ll B8 WA 03(6.5)
Matrix: 1 - Water (Surface, Eff., Ground)
Collected: 02115197 04:20 Received: 0211719714:25
Receiving Codes:
OK - Sample arrived in good condition

Total Suspended Solids
Turbidity

For further information or assistance concerning samples, please contact:
Joyce Windebank at (907)562-2343

0212619717:00

02126197 17:00

02126197 17:00
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<I'D> .,.;;.,'lO..... WATSON BP EXPLORATION (ALAI>._l) INC. RETUANCOOLERSro.

• C of C, 197- ~rz. UBERY ISLAND PILEUNE SEDIMENTAND WAT~=:-:~~ON
Page _1_ of ..1... SAMPUNG AncJl0rag•• Alaska 99517

REPORT DUE IN 7CALANDER OAYS CHAIN OF CUSTODY FORM (907) 248-8883

PROJ. NO. To: fiJATERI" ~'\' O'\,-· ~~-1189002.29010' LOCKHEED, Attn:MARYWOLFE ~'Y!l- (\<::s~, '0 <Qq,.'
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e ~._- BP EXPLORATION (ALA~•.A) INC. RETUAN~~~
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REPORT DUE IN 7 CALANDER DAYS CHAIN OF CUSTODY FORM (907) 248·8883
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TOTAL ,<J' ro'" ~'l- ~ ~- (J- cr-
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I<!II> MON ll:iOMEAY WATSON
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Page _,_ of _~,

REPORT DUE IN 7CALANDER DAYS

BP EXPLORA TION (ALAS INC.
LIBERTY ISLAND SEDIMENT AND WATER
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BP Exploration (Alaska), Inc
Liberty Island

• Water and Sedin1ent Sampling
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Five Foot Split Spoon, Extracted From Hole, Preparing To Open
I

I

I

I

I

I

I

I

Collecting Soil Sample From Split Spoon By Bill Nettleton, MW

I
Taken by Montgomery Watson February 1997
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SOP FILE NO: 4119.22
DATE: Feb.11,1997

SIMULTANEOUS OPERATING PLAN
BPX: Liberty Geotechnical Exploration

WORK PACKAGE: Drill and sample geotechnical borings
JOB TITLE: Liberty Geotechnical
LOCATION: Offshore in Foggy Island Bay between Endicott and Liberty #1 Ice Island
START DATE: Feb. 14, 1997
COMPLETION DATE: March 1, 1997

SPOC FOR THIS JOB: W. Phillips I E. Bashaw

OPERATOR: Duane Miller & Associates

Acknowledgment _

Acknowledgment.~ ._

1. List the areas and the individuals that will be impacted by this job.

AREA: offshore in Foggy Island Bay
east of Endicott

INDIVIDUAL: W. Phillips and E. Bashaw

2. Indicate any special worksite considerations that may impact this work:
Ice safety
Polar Bears

3. Provide a brief scope of work:
Drill and sample soil and pennafrosl conditions at about 30 different locations to depths of 30 to 100 feet below
mudline. The drilling wfIJ be perfonned with a CME-75 soils drill mounted in an enclosured sleet A second sled with
generator and survival shed will be towed in tandem with the drill sled. The sleds will be moved using a Gatee RD-85
which will also carry a 3500 gaUon fuel lank.

4. Have the following items been considered in the final work plan?

EMERGENCY ACTION PLAN X
WORK PERMITS X
L1FTPLANS X
SPECIAL PROCEDURES X
JOB HAZARD ANALYSIS X

NOTE:
All infonnation referred to in this SOP must be reviewed and approved by the individuals listed in section #1.

DM&A Originator: Duane Miller



DUANE MILLER & ASSOCIATES

HAZARD ANALYSIS
ACTIVITY Geotechnical Exploration ~ Moving from site to site ANALYZED BY/DATE' D L Miller 2/11/97

PRINCIPLE STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS

Movement of drill and support sleds between Weak ice Check ice conditions before start of work and after any

boring locations using CATea RD-85 Getting lost significant storms
Reflector set at each location by survey team
UseGPS
Have redundant GPS systems
Check ice thickness at drilling location

EQUPMENT TO BE USED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS

RD-85 Inspect ice conditions prior to start of work Ice safety
Hand Held GPS Inspect ice conditions after storms Use ofGPS
List afboring coordinates Inspect interior of sled before moving
Ice auger

,

REQUIRED PEMITS ENVIRONMENTAL REQUIREMENTS EMERGENCY CONTACTS

DNR Mise land Use Permit Housekeeping RadioCATCO
NSB Devlopment Pennit Backfill boring with any remaining cuttings Cellular phone to BP Endicott
MlvtS approval EMERGENCY 659-2222 or SECURITY 659-6800
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ACTIVITY' Geotechnical Exploration - Drilling and samprJng

DUANE MILLER &ASSOCIATES

HAZARD ANALYSIS
ANALYZED BY/DATE- D L Miller 2/11/97

-

PRINCIPLE STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS

Drill sea ice and subsea soil Equipment I personnel accident Inspect equipment & rigging each day
Stop at depths and sample soil Fire in enclosure Practice safe operation of equipment
Recover samples, log and label Polar bears Placement of fire extinguishers at both ends of enclosure
Backfill boring Methane pocket Check operation of methane detector

lee movement while drilling Proper exterior lighting for bear detection
Awarenes of auger binding as indicator of ice movement
Plan for retreat from ice if severe movement

EQUPMENT TO BE USED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS

Drill rig Inspect equipment & rigging eachday Drilling safety
Sample extrucder Qualified driller Operation of fire extinguishers
Fire extinguishers CATCO RO--8S watches for bears Fire drill w / plan of evacuation
Methane detector Methane alarm and evacuation plan
Emergency survival gear on second sled

REQUIRED PERMITS ENVIRONMENTAL REQUIREMENTS EMERGENCY CONTACTS

DNR Misc land Use Pennit Housekeeping RadioCATCO
NSB Devlopment Permit Uners in place for fueling & idling vehicles Cellular phone to BP Endicott
MMS approval Good management refueling EMERGENCY 659-2222 or SECURITY 659·6800



DUANE MILLER & ASSOCIATES

HAZARD ANALYSIS
ACTIVITY' Geotechnical Exploration - Personnel transport and temperature monitoring ANALYZED BY/DATE· D L Miller 2/11/97

PRINCIPLE STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS

Transport on ice w / CATeO RD-85 Weak ice Check ice conditions after any significant storms
and on Ice-Road w / 4~wheel drive crew cabs Getting lost UseGPS

Have redundant GPS systems
Convoy 4WD's when visiblity is bad

EQUPMENT TO BE USED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS

RD-8S Inspect ice conditions after storms Ice safety
Hand Held GPS CATCO RD-85 operator watches for bears Use ofGPS
List of bating coordinates

REQUIRED PEMITS ENVIRONMENTAL REQUIREMENTS EMERGENCY CONTACTS

DNR Misc land Use Permit Housekeeping RadioCATCO
NSB Devlopment Pennit Liners in place for fueling & idling vehicles Cellular phone to BP Endicott
MMS approval Good management refueling EMERGENCY 659-2222 0' SECURITY 659-6800



MEMORANDUM ,
Duane Miller &: Associates

(907) 346-1021 FAX 346-1636

To: Participating Parties (see distribution at end)
From: Duane Miller·
Date: February 11, 1997 DM&AJob No. 4119.22

Subject: Liberty Geotechnical Program - Contingency Plan

Contingency Plan

This winter's geotechnical work for the Liberty Development project will be
performed using a soils drill mounted on an enclosed sled. and moved by a Catco
RD-8S rolligon. The work will be perfonned on a 24-hour per day basis. Field
supervisor and the geologist for one shift will be Walt Phillips of DM&A, the
second geo-engineer will be Erin Bashaw, and Mike Hendee will assist during
the day shift as expediter and engineering technician. Discovery Drilling will
have a driller and helper on each shift. Our contingency planning relies heavily
on Catco and BP support for conununications and transport.

Environmental sampling will be performed by Bonnie McLean and Bill
Nettleton of Montgomery Watson when the drill is cleanest and will be
completed before the geotechnical work. Walt and Erin will assist. The work is
expected to start Friday's day shift (2/14) and be completed in 2 or 3 shifts. The
environmental work should start with Boring B-3 (it can be driven to on the ice
road and a snow ramp is present where the drill-sled can be off-loaded).

The geotechnical drilling should start with the near shore borings (B-1, B-2,
B-3. B-4 and B-5 and A-I, A-2, A-3 and A-4). These holes are all in shallow water
and we might add additional holes depending on what pennafrost we find. The
work will then continue on to the holes in deeper water. A list of the borings
(with coordinates) and a map (showing the ice road) are attached.

Communications Systems

Two systems will be available. The primary system is the Catco Network
with radios in the RD-85, in the drill enclosure and at the Catco Base. This allows
for communication with Catco Base which is operated on a 24-hour basis and
between the drill and the Catco unit.

The second system is cellular phone. The three DM&A cell phones have the
following numbers through Arctic Slope Telephone:

Erin Bashaw 448-1358

Wait Phillips 448-1357

Mike Hendee 448-1328



Contingency Plan - Liberty Winter 1997
February 11, 1997
Page 2

Emergen<;y Notification

DUllne Miller & Associates

During the work for Liberty, if an incident!emergency occurs such as
injury, fire or spill, the field party will contact Catco and BP Endicott. Catco will
notify the other parties on this list as needed:

Catco Dispatch
Deborah Hamilton-Johnson (days)
Carmenlita Cothron (nights)
radio is expected to be the initial contact
659-2548 or 659-2526

Bill Kuper, Catco General Manager
659-2205 Room Number
659-3711 Pickup

BP Emergency@ Endicott 659-= (the "Red" phone)
BP Security @Endicott 659-6800

Duane Miller, DM&A Anchorage
(907) 346-1021 office 24 hours
(907) 346-2563 home

Kyle Brown, owner I manager, Discovery Drilling
(907) 344-6431 office
(907) 346-2006 home

Mark Terry, operations manager, 346-4098 home
Dave Roes, chief mechanic, 562-6652 home

Fire Response

The drill operation will be equipped with Ansul style fire extinguishers near
each exit door. If a fire destroys the drill, the crew will retreat to the RD-BS for
weather protection and evacuation or to the secondary survival sled that is
moved with the drill.

Injury Response

Ffrst aid equipment will be at the drill rig. The drillers and helpers have
current first aid and CPR training. If an injury occurs that requires evacuation,
BP Emergency should be notified and they will call for help to transport the
injured to the emergency aid station at BP Base Camp.

Ice Safely

Robert Lewellen, PhD, has been monitoring the ice in this area for the
Liberty Ice Island and ice road. Check with Bob @Prudhoe Bay Hotel for current



Contingency Plan- Liberty Winter 1997
February 11, 1997
Page 3

Duane Miller & Associafes

conditions before start of work. If any ice movement is detected, he will provide
further inspection to verify that we can still safely travel on the ice.

The holes drilled through the ice should be used to verify the thickness of
the ice at each drill site, the initial freeboard and to monitor the change in
freeboard as work progresses.

Oil Spill Response

Pickups parked on the ice road will be left running in most weather and a
drip pan should be Wlder the engine area of the pickup while it is parked.

Fueling of the operation will be from a 3,500 gallon fuel tank carried by the
Rolligon. The fueling operations will be in accordance with best management
practices; drip pans will be used and absorbent pads, shovels and collection bags
will be available to contain and immediately respond to any small spills.

Catco and BP Emergency will be notified of any fuel spills.

Bear Awareness/Confrontation

All personnel will receive North Slope environmental and Cultural
Awareness training in the form of BfX's"Achieving Environmental Excellence"
program. All personnel will participate in a specific training program for Polar
Bear awareness and safety.

A site layout that minimizes the possibility of polar bear interaction is
planned. During drilling operations, the Catco RD-85 operator will watch for
bears. A 12-gauge shotgun with buckshot and slugs will be kept at the drill rig
for the extreme emergency.

RoIligon Breakdown

If the Rolligon breaks down at a remote location away from camp, the
personnel will rely on the emergency equipment in the survival drum on the
Rolligon. The Catco radio system will be used to call for help from Catco
Prudhoe Operations.



\

Contingency Plan - Liberty Winter 1997
February II, 1997
Page 4

Attachments:
Summary of Planned Borings
Map showing Planned Borings and Existing Ice Road

Duane Miller & Associates

Distribution:
Walt Phillips and Erin Bashaw @DM&A, Liberty Field
Bonnie McLean @ Montgomery Watson
Bill Kuper@Catto, Prudhoe Bay
BP Endicott Security
Kyle Brown@Discovery Drilling Anchorage
Jim Lewis @BP Exploration (Alaska), Anchorage
Jose Gonzalez Jauregui@ 1NTEC Engineering c/o BP Anchorage
Rory Mayra @BP Exploration (Alaska), Anchorage



2/11/97

LIBERTY GEOTECHNICAL EXPLORATION PLAN

EASTING ASP NORTHING ASP Envieo. Expected Geotech
Boring Facility location zone 3, NAD 27 zone 3, NAD 27 LatItude Lon.'!;itude Samplin. Water Hole Depth

Al SSE Badami route 313,271 ft. 5,925,151 ft. 70' 12.026' 147' 30.308' on shore 30 It.
A2 SSE Badami route 313,203 ft. 5,925,378 It. 70' 12.063' 147' 30.343' beach 30 It.
A3 SSE Badami route 312,849 ft. 5,926,563 ft. 70" 12.255' 147' 30.528' 3 ft. 30 ft.
A4 SSE Badami route 312,496 ft. 5,927,747 ft. 70' 12.448' 147' 30.714' yes 5 It. 30 It.
A5 SSE Badami route 311,356 ft. 5,931,567 It. 70' 13.069' 147' 31.311' 9 It. 30 ft.
A6 SSE Badami route 310,216 It. 5,935,387 ft. 70' 13.690' 147' 31.909' yes 16 It. 30 ft.
A7 SSE Badami route 309,075 It. 5,939,206 ft. 70' 14.312' 147' 32.508' 18 ft. 30 It.
A8 SSE Badami route 307,935 It. 5,943,026 I,. 70' 14.933' 147' 33.107' yes 20 ft. 30 It.

A9 SSE Badami route 306,795 ft.. 5,946,845 it. 70' 15.554' 147' 33.707' 19 I'. 30 It.
AID SSE Badami route 305,657 It. 5,950,657 It. 70e 16.174' 147" 34.307 yes 18 It. 30 It.
Bl SSW Badami route 289,870 It. 5,926,732 It. 70° 12.184' 147' 41.641' on shore 30 It.
B2 SSW Badami roule 289,963 ft. 5,926,908 ft. 70" 12.213' 147' 41.598' beach 30 It.
B3 SSW Badami route 291,067 It. 5,929,001 ft. 70' 12.561' 147' 41.092' yes 3 It. 30 It.
B4 SSW Badami route 292,171 ft. 5,931,093 It. 70' 12.909' 147" 40.586' 3 It. 30 It.
B5 SSW Badami route 293,275 It. 5,933,186 It. 70' 13.257' 147' 40.080' 4 ft. 30 £t.
B6 SSW Badami route 294,380 ft. 5,935,278 it. 70 0 13.605' 147" 39.573' yes 6 It. 30 It.

B7 SSW Badami route 296,427 ft. 5,939,158 It. 70' 14.250' 147' 38.633' 7 It. 30 ft.
B8 SSW Badami route 297,975 II. 5,942,092 ft. 70' 14.737' 147' 37.921' yes 14 ft. 30 ft.

B9 SSW Badami route 299,910 ft. 5,945,758 ft. 70' 15.346' 147' 37.031' 17 ft. 30 It.
B10 SSW Badami route 301,581 ft. 5,948,926 II. 70' 15.873' 147' 36.261' yes 12 ft. 30 ft.
C1 Endicott route 298,096 ft. 5,952,260 It. 70' 16.404' 147' 37.995' 15 ft. 30 It.
C2 Endicott route 291,288 ft. 5,956,828 It. 70' 17.122' 147' 41.359' yes 15 ft. 30 ft.
C3 Endicott route 284,967 ft. 5,961,071 It. 70' 17.788' 147' 44.486' 10 It. 30 ft.
C4 Endicott route 278,336 ft. 5,965,522 It. 70° 18.486' 147' 47.770' yes 11 ft. 30 ft.
II center of island 304,514 It, 5,954,484 ft. 70' 16.796' 147' 34.909' 20 It. 100 ft.
U 350' SE of island cen 304,815 ft, 5,954,311 It. 70' 16.769' 147' 34.761' 20 It. 50 It.
13 350' N of island cent 304,515 ft. 5,954,831 ft. 70' 16.853' 147' 34.913' yes 20 It. 50 It.
14 350' SW of island eel 304,215 ft. 5,954,311 ft. 700 16.766' 1470 35.052' 20 It. 50 It.

Geotechmcal hole depths are from mudhne, All holes should end In gravel or gravelly sand and not ill frozen silt, day or sand.

Duane Miller & Associates
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