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As seen on some WTMs (e.g. WA4BH31A), particularly those obtained between §
and 40 ft bgs, the spectroscopic patterns show fluorescence extending below 400 nm.
Fluorescence occurring at these lower wavelengths is normally indicative of lower molecular

weight PAHs or middle range PHC products. The pattemns noted here with fluorescence

- extending from 500 nm to below 400 nm tend to indicate the presence of a middle range PHC

product mixed with the high molecular weight PAH contéining product.

An anomalous spectroscopic pattern occurring at the 320 nm wavelength was noted on

- 37 of the WTMs which were collected from ROST/CPT tests conducted after August 1 (e.g.

WRA4BH34A). The appearance of this pattém coincides with when the ROST fiber optic
cable and sapphire window assembly were changed due to technical problems with the CPT
delivery system. This anomalous pattern is produced by Raman scattering which is generated
by the laser light within the ROST optical fiber and is not indicative of any PHC product.
Due to the short wavelength occurrence of this Raman scattering, the spectroscopic signatures

and fluorescence emitted from the encountered PHCs were found to be unaffected.

4

Additional WTMs (e.g. WRA4BH31E) which exhibit little or no signal are

‘representative of background fluorescence. Fluorescence appearing at wavelengths shorter

than 300 nm on some of these background WTMs is residual laser light which is sourced from

the 290 nm excitation light generated by the laser and not by fluorescence emitted from PHCs.

33 Cone Pepetrometer Test Data -

During this project, standard cone penetrometer test data, tip resistance and sleeve
friction (both in Tons Per Square Foot), were coliected. The ratio of these two measurements
was used to develop tﬁc general soil classification found on the integrated ROST/CPT logs.
As expectéd within a near-shore environment, sandy lithologies were found to be dominant
across the site. From 20 to 40 feet bgs, the sand ‘and silty sand layers were found to be
interbedded with thicker silt lenses. Thin lenses of silt were also encountered below 40 feet,
however, they were not wide spread and wére generally confined to depths between 40 to 60

feet bgs.
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As mentioned in Section 1, all test locatlons were predrilled and backfilted with sand
to a depth of approximately 20 feet bgs. Due to this sandy backfill material CPT data was
collected from the 0 to 20 ft interval. The lithologic units as defined from this data, however,
are not representative of actual in-situ conditions for this'interval. The CPT data plots (as

provided by NWCE) from all test locations can be found in Appendix B.

40 METHODS AND PROCEDURES

Loral incorporates Standard operating procedures, performs services in accordance
with applicable health and safety standards, and follows site specific protocols to address
decontamination and hole abandonment procedures The following section su:mn:mzes our
methods and procedures. '

4.1  Equipment Decontamination :

Decontamination of down hole equipment consisted of drawing the CPT rods through
a rubber "O" ring assembly which was located beneath the CPT vehicle. This "O" ring
assembly sufficiently removed all soils from the rod and produced minimal waste product.
Decontamination of all down hole equipment was conducted by the CPT contractor.

4.2  Health and Safety

All work was performed in accordance with Loral (ROST Program) health and safety
policy as well as with the site specific health and safety plan. In accordance with Level D and
site épcciﬁc personal protection requirements, all Loral personnel wore steel-toed shoes, hard
hats, safety glasses, and reflective orange safety vests while on site. Air quality was
pen'odically monitored by Loral personnel with a photoionization detector to ensure that no
upgrade in respiratory protection was required,

4.3 Hole Abandonment

.All test hole abandonment procedures were conducted by NWC under the supervision
of RETEC. Abandonment consisted of grouting the small diameter\holes with a bentonite

slurry mixture which was continuously inpoduced to the test hole from the surface during the
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penetration test and CPT tool retrieval process. In order to assure a proper seal, the grout was

continuously placed until it over-topped at the surface of the boreholes.
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Cone Penetration Test - RA4BH-29

Test Date | Jul 28, 1995 Openitor : Northwest Cone Exploration
Locaon . Puget Sound Resources Site, Port of Seatile

Ground Surf. Elev. ; 0.00
Water Table Deptb : 3.00

Qt (tsh Friction (tsf) PWP (tsf) Fr. Ratio (%) lc
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, Cone Penetration Test - RA4BH-29

Fest Duwe Jui 28, 1995 Openitor : Nonhiwest Cone Exploralion Ground Suif. Elev. : 0.00
Lovation : Puget Sound Resousces Sue, Port of Seatile Waler Table Depth : 3.00
Qt (tsf) Friction (tsf) PWP (tsf) Fr. Ratio (%) Ic
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Test Date | Jul 28, 1995

Cone Penetration Test - RA4ABH-29

Location . Puget Sound Resources Sile, Pant of Seatile

Openutor : Nosthwest Cone Exploration

Giound Swif, Elev. : 0 00
Waier Table Depth ; 3.00
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Cone Penetration Test - RAABH-30

Test Date . Jul 31, t995 Operator : Nosthwest Cone Explonation Ground Surf. Elev. :0.00
Location . Puget Sound Resources Site, Port of Scatde Waler Table Depth : 3.00
Qt (tsf) Friction (tsf) PWP (tsf) Fr. Ratio (%) lc
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Cone Penetration Test - RAABH-30
lest Date . Jub 31, {995 Operalor : Northwest Cone Explosation Ground Surf. Elev. : 0.00
Lovation . Pugel Sound Resoupces Site, Port of Seattle Water Table Depth - 3.00
Qt (tsf) Friction {tsf) PWP (tsf) Fr. Ratio (%) Ic
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Cone Penetration Test - RAABH-30

Test Date . July 31, 1995 Operator : Northwest Cone Exploraion
Locahios  Pugel Suund Resouices Site, Port of Seatle
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Cone Penetration Test - RA4HB-31 :

Fest Date . Jul 27, 1995 Operator : Northwest. Cone Exploration . . © Ground Surf. Elev. ; 0.00
Locativa  Pugel Sound Resourves Site, Sealtle, Washuagion Water Table Depth : 5.00
Qt (tsf) Friction (tsf) PWP (isf) Fr. Ratio (%) lc
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Cone Penetration Test - RAAHB-31

Vest [Dhatz . Jul 27, 1995 Openalor : Northwes! Cone Exploration Ground Sud. Elev. : 000
Lovauon  Puget Sound Resoutces Site, Seallle, Washuogton Waler Table Depth : $.00
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Cone Penetration Test - RAAHB-31 |
Teat Date . Jud 27, 1995 Openator : Noﬁhwe.u Cone Explom:iun . Grouad Surf. Elev. . 0.00
Locatios : Puget Sound Resources Site, Seattle, Wastunglon . ' Water Table Depth : 5.00
Qt (tsf) Friction (tsf) PWP (tsf) Ft. Ratio (%) Ic
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Cone Penetration Test - RAAdHB-32

lest Date Jul 28, 1995 Operator . Northwest Cone Exploration Ground Surf Elev , 000
[ ovation  Puget Sound Resources Sate, Sealtle, Wushipgton Water Tuble Depth : 3 00
Qt (tsf) Friction (tsf) PWP (isf) Fr. Ratio (%) lc
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lest Date  Jul 28, tY9S
Eocauon  Puget Sound Resources Sile, Seattke, Wastuogton

Cone Penetration Test - RAAHB-32

Openator : Northwest Cone Explonion

Ground Sud Elev 000
Waler Tuble Depth : 3 00
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Cone Penetration Test - RA4dHB-32

Jest Date  Jul 28, 1993 Operator  Nonhwest Cone Explonaion

Ground Surl Elev 000

36

l ocation  Puget Sound Resources Sue, Seattle, Wastungion Waler Tuble Depth 3 00
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fest Date . ful 28, 1995

Lowation . Puget Sound Resources Site, Seattle, Waslunglon

Qt (1sf)
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Cone Penetration Test - RAABH-33 .

Opcmdr : Northwest Cone Explomion
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Cone Penetration Test - RAABH-33

fest Dawe . Jui 28, (995 Operator ; Northwest (Cone Explonation
Locatuon . Puget Sound Resources Site, Sealte, Washington

Gouugd Sudd. Elev. : 0.00
Water Table Depth : 3.00

Qt {tsf) Friction {tsf) PWP {ish Fr. Ralio (%) lc
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Cone Penetration Test - RA4BH-33
Test Date . Jul 28, 1995 Operutor : Nontiwest Cone Exploration . : Grousd Surf. Elev. : 000
Lovation . Puget Sound Resourves Site, Seale, Washington Tt “ ®Waier Table Depth : 3.00
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Cone Penetration Test - RAABH-34

st bate  Aug 02, 1995 Operator : Northwest Cone Explomtion
Locdion  Puget Sound Respurces Sile, Seattls, Washungion
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Tust Date . Aug U2, 1995
Locanon . Puget Sound Resources Sie, Seattle, Washinglon

Cone Penetration. Test - RA4BH-34

Opeml‘ur : Nothwest Conoe Exploration *

Cmuplj Sudf. Elev. : 0.00
"WaterTable Deptla : 3.00
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Test Date  Jul 29, 1995

L ocation . Puget Souad Resouives Site, Seutthe, Washuogion

Cone Penetration Test - RAABH-35

Openutor : Nogthwest Coae Exploration

Grouad Surf. Elev. : 0.00
Water Table Depth : 3.00

Qt (tsf) Friction (tsf) PWP (tsf) Fr. Ratio (%) Ic
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Cone Penetration Test - RA4BH-35
Test Dale . Jul 29, 1995 Operator : Northwest Cone Exploration Ground Sur. Elev. : 0.00
Locauon : Puget Sound Resources Swie, Seattde, Washuagton - - - : ; . Water Table Depth : 3.00
Qt (tsf) Friction (tsf) PWP (isf) Fr. Ratio (%) lc
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Cone Penetration Test - RA4BH-35

Teat Date  Jul 29, 1995 Operator : Nocthwest Conre Exploration
f.ocation . Pugel Sound Resources Sue, Sealte, Washington

Qt (tsf) Friction {tsf) PWP {tsf) Fr. Ratio (%)
40 B0 120 180 200 00 04 08 12 18 20 -4 1 3 6 7 © 0 1 2 3
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QL noinaliged for Fr Ratic w 100°FA(n-Sigmav) Afer Jeffarsos sd Davies (1991)
utequal end aca elfects Qamuns = 120 pef Ic < | 15 - Gravaily saads
1.25 <k < | %0 - Clean t0 siky sand
1.90 <dc < 1.34 - Silty sand 10 sandy 51l
154 <lc <152 - Qayey sill o ult clay
182 <dc<322-Clays
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Cone Penetration Test - RA4BH-36

Test Date | Jul 31, 1995 Operutor : Nosthwest Cone Exploration
Lucation : Puget Sound Resources Sile, Sealtle, Wastuagion , .

Groupd Surf Elev. : 000
Water Table Depth : 3.00

Qt (tsf) Friction (tsf) PWP (tsf) Fr. Ratio (%) Ic
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X Dortialazed o Ft Raxo » 100*FACR-Sigmav) Alver Jaffezion and Daviea (1991)
unequal end mea ¢llcots Gamni = 130 pel lc < 1.15 - Qravelly sands
123 <l <190 - Chean o suliy saed
190 <dc < 2 34 . Silty sand (o sandy sikt
154 <Je < 181 - Clayey slll 10 il clay
282 <lc <312 Clays
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Test Date . Jul 31, 1995
Locauon . Puget Sound Resources Site, Seattle, Washinglon

Qt (tsf)
40 80 120

160 200 00

Cone Penetration Test - RA4BH-36

0.4

Friction {tsf)
08 12 1,

6 20

Operalor : Nonthwest Cone Exploralion

PWP (tsf)
3 6

Fr. Ratio (%)
12 3 4

Ground Susf. Elev. : 0 00
Waler Table Depth : 3.00
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Altes Jeflerses sud Davias (1991}

Ic < .25 - Gravally sands
1.25 <k « 1.90 - Chean 10 siky sand
190 <lc < 2.54 - Sikty sand 10 sandy stk
134 <lc <1312 - Clayey sik o sl clay
282 <lc <3.22 - Clays
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Cone Penetration Test - RA4BH-36
‘Leal Date Sul 31, 1995 Openator : Northwest Cone Exploration Ground Sudd. Elev. : 0.00
Lovaton @ Puget Sound Resources Sue, Seattle, Washungion Water Table Depih ; 3.00
Qt (isf) Friction (tsf) PWP (tsf) Fr. Ratio (%) Ic
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Q¢ Rorsaized Jor Pr Ratio = 100°PAQL-Signav) Alter Jefforios and Davies (1991}
wneyual end &ea elfects Gamma » 120 pef le < 1.23 - Geavally ssnds
123 <be < 1.90 - Clean 1o silty sacd
190 <l < 1.54 - Siliy sand 1o sandy aik
2.34 <dc < 181 - Clayey slit to silt clay
282 «lc % 3.22 - Clays
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Cone Penetration Test - RA4ABH-37

Test Date = Jul 31, 1995 Operator : Nosthwest Cone Explomation Ground Suif. Elev. : 0.00
f.ocation : Puget Sound Resouices Site, Seattle, Waslungton Waler Table Depth : 3.00
Qi (tsf) Friction (tsf) PWP (tsf) Fr. Ratio (%) lc
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Q1 normalized fo Pr Ratio « 100*FAQu-Sigmnav) Alvir befiurias s0d Davies (1991}
unequal eod arca elfecis Ganuns = 120 pef lc < 1.25 - Gravelly sands

1.23 <k < 1.90 - Clesn t0 sihy sand
1.90 «<lc < 2.54 - Sty sand to sandy aill
2 34 <lc < 282 - Claywy sl wo ult clay
182 <Jc <321 Clays
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Cone Penetration Test - RAABH-37

Test Date Jul 31, 1995 Opemior : Northwest Cone Exploration Ground Suif. Elev. : 0.00
L ocation . Puget Sound Resources Sile, Seaitle, Washupglon Water Table Depth : 3.00
Qt (sf) Friction (1sf) PWP (tsf) Fr. Ratio (%) lc
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Qo aahized Jur Fr Raclo = 100FAn-S igruav) Altet Jufferwn wod Davies (1991)
uaegual end wes elfevw Camma = 130 pef lc < 1 15 - Gravelly sands

1 25 <d¢ < 1.90 - Clean 10 sihiy sand
190 <lc < 1.54 - Sy sand 10 vandy sill
254 <dc <282 - Clayey allt o 2t clay
237 <lc «3.22 - Clays
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Cone Penetration Test - RA4BH-37
Test Date . Jul 31, 1995 Operator : Northwest Cone Explomtion Ground Suif. Llev. : 0.00
f.ocanon : Pupel Sound Resousces Sile, Seatide, Washiagion Water Table Depth : 3.00
Qt (tsf) Friction (isf) PWP (tsf) Fr. Ratio (%) [
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Q forwalized fox Pt Ratio « 100*FAQt-Sigmav) Afier beflesios mod Devica {1991)
wnoyual cud area elfec Camnens = 120 pef Ic < 1.15 - Geavally sands
1.25 <k € 1.9 - Cheans 40 silty sand
1.90 <lc < 2.34 - Siky sand 10 sandy 1M
1.34 <lc < 1.81 - Claywy »ik to salt clay
181 «Jc < 3.2 - Clays
PRCJECT NO. 3 1335 840 DATE' Auguel 4, 1908 DRAWN BY: Kaith Brown

RETEC Inc.




Cone Penetration Test - RAYBH-38

Operitur : Northwest Cone Exploration Ground Sutf. Elev. : 0 00
Waler Table Depth : 3.00

Test Duate . Aug U2, 1995
Locaion . Puget Sound Resources Sile, Seattle, Washinglon

Qt (tsf) Friction (tsf) . PWP (s

Fr. Ratio (%) lc
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X norusiized foe Fr Ratic = 100*FXQ1-Sigmav) Alwr Jefferes md Davies (1991)
unagual eid ares ¢llecu Gamma » 120 pcf s < 125 - Gravaily sands
125 <k < 1.90 - Cleass to aily sund
1.90 <ic < 2.54 - Sikty sand 10 sandy skt
254 <fc < 252 - Clayey oik 10 niit clay
181 <lc <321 Clays
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Cone Penetration Test - RA4BH-38
‘Test Date . Aug 02, 1995 ' Openstor : Northwest Cone Explomlion Ground Sudf. Elev. : 0.00
Locatson . Puges Sound Resources Sie, Seatde, Washupgion Water Table Depth : 3.00
Qt (tsf) Friction (isf) PWP (tsf) Fr. Ratio (%) le
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@ inatized for Fr Ratio = HOO*FAQ-Sigmav Aluas Jefferios sad Davies (199))
viequal o) aea eltecls Gamma = 120 pef le <) 15 - Gravelly sands
£.23 <kc < 1 90 - Chean to silly sund
1.90 <Jc < 2.54 - Silty sand to sandy 24
234 «<le < 281 - Clayey slk w0 mill clay
182 <dc<3.22 - Clays
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Cone Penetration Test - RAABH-39

Operator . Northwest Cone Exploration Ground Surf Eley - 000
Waler Table Depth : 3 00

lest Dae  Aug 02, 1995
Locshion  Puget Sound Resources Site, Seattke, Wastuoglon

Qt (tsf) Friction (tsf) PWP (tsf) Fr. Ratio (%) lc
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anequal eixd dea ellens Oamms = 120pu [ ke <1 13 - Gravelly ssnds
123 <k < 190 - Clean 10 sulty »and
190 <l « 2 54 - Siliy sand 1o sandy sili
234 <l < 287 - Clayey silt 1o silt cluy
182 «lc<311-Clays
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Cone Penetration Test - RAABH-39

lest Date  Auy 02, 1995 Opemuor . Northwest Cone Explonation

lovabon  Puget Sound Resounes Sile, Seallie, Waslunglon

Qt {tsf) Frié:tt‘ionl(;sf) .
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PWP (tsf) Fr. Ratio (%}
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Ground Suif Elev. : 000
Water Table Depth : 3 00
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Fr Ratio = 100*FAQu-Sigmav)
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Alver Ieffezen mnd Davies (1991)

le < 1 23 - Gravally sabds
1125 <k < 190 - Chean 10 niky sand
190 <lc « 2 34 - Sshty sand to sandy sk
134 <dc <232 Clayey sili 1o silt clay
132 <de <3112 Clays
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‘Leat Late - Auy U1, 1995
Locaton . Puget Sound Resouices Site, Seattde, Washington

Cone Penetration Test - RA4BH-40

Operator : Northwest Cone Exploration Ground Suif. Elev. : 0.00
Water Table Depth : 3 00

Qt (tsf) Friction (tsf) PWP (tsf) Ft. Ratio (%) le
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O norpadtred fur Pr Batio = 1J0*FAQ-Sigmav) Alier leffecies snd Davies (1991)
uneyual end acs elfects Gama = 130 pef e < 1 15 - Gravelly sands

125 <bc < 1 90 - Clean 0 suliy sand
1.90 <l < 3.34 - Siky sand 10 sandy sik
154 <l < 1.82 - Clayey »ilt 1o skt clay
132 <dc <122 Clays
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Cone Penetration Test - RA4ABH-40

Test Date : Aug 01, 1995 Openator : Northwest Cone Exploration Ground Susf. Blev. : 0.00
Locaton : Puget Souad Resources Site, Sealde, Washinglon Water Table Depth : 3.00
Qt (tsf) Friction (tsf) PWP (tsf) Fr. Ratio (%) lc
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Q1 nonsbized for Fr Rado = [00°PXQu-Sipnay) Aler Jeflerion and Davies (1991}
uneyual end wes eflects Gamme = 130 pef k < 1.25 - Gravelly sands
1.25 <k < 1.90 - Clamn 1o silly sand
190 «l¢ < 2.34 - Siky sand to sandy sl
1.54 <lc < 282 - Clayey slli w0 sult clay
102 <dc <322 Clays
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Cone Penetration Test - RAABH-41

Test Dute  Aug 04, 1995 Opertor : Northwest Coge Explomation Ground Suif. Elev. : 0.00
Location  Puget Sound Resources Site, Seaitde, Washington Waler Table Depth : 3.00

Depth m test bgs

Qt (tsf) Friction (tsf) PWP (ts) 'Fr. Ratio (%) Ic
o 40 80 120 160 200 OO 04 08 12 186 20 3 5 7 9 [+ 1 2 3 4 & 10 1.6 2.0 25 a0 36
Y
—
10 ;
— - T

15 - e

; b L —
20 Li | ‘g_ .
ol [T 3 £

AT i "

) S
S I
35
<
; o —- A
40 ‘? —
I 1
M,
45
1
50
(X noyualized for Fr Ratio = 100*FA(n-Sigmar) Afler Jefferson sid Davies (1991)
wivesual eind wea effcciy Gamms = 110 pcf le 125 - Gravelly sands

1.25 <k < 1 90 . Clean 10 ailty sand
190 o < 2.34 - Silty sand (0 sandy ikl
134 <lc < 182 - Clayey i 10 sili clay
181 «l¢ <3.22- Clays
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Test Lhate . Aug 4, 1995

Cone Penetration Test - RA4BH-41

Location . Puget Sound Resources Site, Seattke, Wastungton

Operator : Nosthwest Cone Exploration

Ground Surd. Elev. : 0.00
Water Table Depth . 3.00

Qt (tsf) Friction (tsf) PWP (tsf) Fr. Ratio (%) lc
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Qt nusmadieed foe Fr Ratso = 100*FAQL-Sigmav) Alter Jeflervn and Davies {1991)
vileyual cud sca effecss Camma = 120 pef Je <125 - Gravelly sands
123 <k < 1 W - Clesn 1o silty auad
1.90 «<lc < 2.54 - Sulty sand 10 sandy silt
2.54 <bc < 282 - Clayey il 1o silt clay
132 <lc <2.17 - Chays
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