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Chain of Custody Record & Laboratory Analysis Request

g

Turn-around Requested:

ARI Client Company:

Phone:

ECOLLGY AND FNViPONMENT . INC .

26-624-95317

Clignt Contact:
MARK  LoNGTIVE.

206 794 9750

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila WA 98168

206-695-6200 206-695-6201 (fax)

Client Project Name: m e Notes/Comments
002330. wWHId . = 3 RI3L ¥
Ciiont Project F: Sampiers: PETEISEU (G é{ 3 Wy St % i3
002330, Wb Don FeBeRFmang TE o Sga |ther §§4 P
Sample ID Date Time Matrix No. Containers E% '{J_ §§§ é%%:o é%é \{ E
< >
| coE (D24 o248 (0248 |0 =24Y[o-29 '] 0 _A
Ns ¢5 ‘|/7-°}°‘1 1305 |SADMANT wﬁ% 24 - 48 S48 29484 24 2q-us] ,_q:j‘ /
. } 3" L
Ns d¢ 4fs0foq|/730 |stOMBT|" gu [O- o -k 0-:: 68" c:—t&: o-1§" /
d , ’ 1 (RE JO-24" o-2¢4" O~ 6-24 49~ | p-24
NsSi2 Yfofoq| 1505 _|scomest '53‘ 24 ,,,3% 2-4 | 24 40| 2145 ] 24 AET 20448 /
' e [0-24 o-2¢t|024' oY g4 g-24 /
Nsi3 w4fa0foq | /620 BT | 561 |a4-us 244 5 | 248" 204 -5 2261 25 444"
| — /
/ /
/’ [
//
/ /
Comments/SpeciaI Instructions Relingushed by: Received by: Relinquished by: Received by: 4
W_MA-- (Signature) \ (Signature) (Signature)
Printed Name: Printed Name: Printed Name: Printed Name:
MARK. LONGTINE Rich Hylsen
Company: Company: Company: Company:
Bty v ENVIRNMENT AR |
Date & Timg: Date&Tin;f: Date & Time: Date & Time:
Zijog oIS /z |/o"\

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client. ’

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alernate
retention schedules have been established by work-order or contract.




’P Analytical Resources, Incorporated -
a Analytical Chemists and Consultants COOIer Recelpt Form

ARI Client: =~ co/njj‘l i Elrw, 09 tofen 7[ Project Name:_ (OO 2330 . (L, )WL O
COC No(s): @ Delivered by: Fed-Ex UPS(Courier Hand Delivered Other:

Assigned ARl Job No: (LI Tracking No:

Preliminary Examination Phase:

(3

-z

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES NO ;|

Were custody papers included with the COOIEI? ... .........cooiiiviiiiiiiii e e VE§,\/ , NO//

Were custody papers properly filled out (ink, signed, etc.) ...........c.ccoiviiiiiiniiinn i, &.ES NO

Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ Aw\b . .

If cooler temperature is out of compliance fill out form 00070F Z // ' Temp Gun ID#: {?7(
,f L Date: i 7 Time: / 112G

Cooler Accepted by:
Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? .............oooiiiiii i e YES @
What kind of packing material was used? ... Bubble Wrap Wet Ice Gel Packs Baggies Foam Block Paper Other._ flone

Was sufficient ice used (if appropriate)? ... ... NA YES @/},
Were all bottles sealed in individual plastic DBags? ..........ccooeviiiiiiriiiiri e, YES> NO4

NO
NO
NO

Did all bottles arrive in good condition (UNBrOKEN)? ..........cvieeiiiiieriee ey eerraaae e enes
Were all bottle labels complete and 1egible? ... .. ... e e
Did the number of containers listed on COC match with the number of containers received? ................

CES
Did all bottle labeis and tags agree with cuStody PAPErS? ......oovnviiiiiiiiiiieia e e @5 NO
(E>
YES
YES

Were all bottles used correct for the requested analySes? .........c.cccveviiirircee e NO

Do an); of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA @

Were all VOC vials free of air bubbles? ... e : C@/ NO

Was sufficient amount of sample sentin each botte? ...........ooviriiiiivcri e eereenes NO
Samples Logged by: A Date: A T) Z,ll Gj Time: {12 o

** Notify Project Manager of discrepancles or concerns **

Sample 1D on Bottie Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Small Air Bubhles i Peabubles’ r{?«'létf.ih-}‘\ur Buhtizs Small - “sm”
- 7 ! & mm = A e

. Peabubbles > “pb”

i ¢ .o." i’ Q o 0 Large = “lg”

- Headspace 2 “hs”

0016F Cooler Receipt Form Revision 012
3/12/09



Chain of Custody Record & Laboratory Analysis Request

Al o Turn-around Requested: Page I of Z Analytical Resources, Incorporated
| T Wik L = oo e — i 4 Analytical Chemists and Consultants
ARI Client Company: N one: 0 Date: Ice o 4611 South 134th Place, Suite 100
Ecoloons t Enwronme it e, A4~ AD3H "f/ A/09 [Presene Yo e Tukwila, WA 98168
Client Contagt: (_J , T No.of 7 Cooler 206-695-6200 206-695-6201 (fax)
MM LO(\Q"(’\AQ/ Coolers: - Temps:

Client Project Name:

QO2EA0.

LSO

Analysis Requested

Notes/Comments /~

Client Project #:

Sample ID

Date

Samplers:
_002250.LIDI0 &
M@

Time Matrix No. Containers

o
CraanSze

MSOlGCIO

“/\3/@

|44

NSO&C |0

Y2/02

A \
450 ’ﬁ\

NSDCICRAD

Y2

\1450

N&DAEC IO

No)or

Lo \O

NSOHACIO

%5'/0‘%

WO

ANSOHECAO

Y190

4o

NSO0S5GC 1O

Y op

\3\ R

d

NSO5aCIO

'%6/ 09

|32

NS &ClO

%4/0"(

\D\S

NS Ol 4C20

Y4/

KA PP A XX

\0\D| |

Comments/Special Instructions Relinquibhed by: Received by: ] Relinquished by: Received by:
(Signature) \ {Signature) Z ; (Signature) (Signature)
Printed,Name: . Printed Name: / ﬂ Printed Name: Printed Name:
D Shalie | Roch Aok
Company: J Company: f( Company: Company:
s4E A
Date & Time: Date & Time: Date & Time:

AR 105

45116

[0S

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability

signed agreement between ARI and the Client.

In excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

Sample Retention Policy: All samples submitted to AR! will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.




Chain of Custody Record & Laboratbry Analysis Request
A Turn-around Requested: Page: 2 of 5

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ARl Client Company: ' Phone: Datg: fee LT ;

P olone & ST T -53E YO /oA |Peserr Toowil, Wi a1gp e 190

Client Contactt) () 4 Nocof ' T Cooler . v . 206-695-6200 206-695-6201 (fax)
ML.ONO{\\/\Q, Coolers: . Temps: . oo -

Client Project Name: Analysis Requested Notes/Comments /1

0320 WDIO

Client Project #: Samplers;_D g

Sample ID Date Time Matrix No. Containers

NS OFEC IO | Hfa ] 142 Bekimart| |
ASOTERO Y 1ya | |
NSORECID Y4/ \; f
NSCAACI0  [ho/n | ii3e
NS10ACIO  Hufe] 1440 |
NS LACIO /A 1(\B
NSIQACIO oA\ 352
NSIAGCAO  [N/0q]1 352
NS [Bec 10 2] 1903 /
NSIReCon [elolsoal b 1Y [ 7T | |

Printed,Name: \ NJ , Printed Name: i Printed Name: Printed Name:
ijp/ﬂ((\‘ [:g}/l’\m 'ec,\ H‘«O(Srm

SER
. '\S‘\\Ee

/

/

/

><><><><><><><><><><P

Co& ? Company: 14 / Company: Company:
Date & Time: Date & Time: Date & Time:

Y/ 1019 Sl s

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR! Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client,

Sample Retention Policy: All samples submitted to ARI wilt be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.




Chain of Custody Record & Laboratory Analysis Request

AR

lien

t

ompany:

fnau +5namn

Phone:

Mo OB

G
0’8’,14465?

Client Contactt/

Longbino

4

Client Project Name: NB]

NO0AZZD., LIDIO

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client P(r)c)ject %: 'D ‘w - \O

Sample ID

Date Time Matrix

Samplets;
| Do Pekeon
—

No. Containers

pzel)
Gw;«if\ g.\'&(

NS 1H4a)10

P50 125 Sedimertt

NSLEC10

RAETo
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NS A& 30

Ve foa] |

NS 00

Hefa] 1420

pd

ASBEC O

NHea ) L OF

4

NSHECL(D

Vil | 1555 |
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e

o fon lgs

Comments/SpeciaI Instructions Received by: " Relinquished by: Received by:
(Signaturse) / C/—; (Signature) (Signature)
Printed Name: I Printed Name: Printed Name:
K.ch H «olxm
Company: A £ , Company: Company:
Date & Time: Date & Time; Date & Time:

Limits of Liability: AR/ will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. The acceptance by the client of a proposal for services by ARI release AR/ from any ligbility in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.




Analytical Resources, Incorporated

Analytical Chemists and Consultants - C00|er Receipt Form

ARI Client: Eeo ldﬂj + £ nv. Fo‘nngq’l[ . Project Name: m (L 7)'2 0 ~W\‘) \ 0
COC No(s): _ @ Delivered by: Fed-Ex UpPs @and Délivered Other:___

Assigned ARI Job No: 0wy Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @
Were custody papen;s included with the cooler? .............oceeveeneeeenian... e YE NO
Were custody papers properly filled out (ink, signed, tC.) ......ovuunieeeoeeiioeeiaeaeaanan.. NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ ig_{ [0. 5

If cooler temperature is out of compliance filt out form 00070F / Temp Gun ID#__ /¢ (€8S
KC/’ Date: 2//@‘? Time: liz O

Complete custody forms and attach all shipping documents

Cooler Accepted by:

Log-ln Phase:

Was a temperature blank included in the cooler? ...... e tmeteee et ntieaneaaenenas YES @
What kind of packing material was used? ... BL@M’ap Wet Iice Gel Packs Baggles Foam Block Paper Other:
Was sufficient ice used (if appropridte)? .........o.o oo iii oo NA @g NO
Were all bottles sealed in individual plastic Bags? ...........ciiiimiiiii oo veans g NO
Did all bottles arrive in good condition (UNBrOKEN)? .........cocvieeeeeeeeeeeeees e eeee e eeeeeeees oo NO
Were all bottle fabels complete @and Iegible? ...........ieiiui i e ‘@ NO
Did the number of containers listed on COC match with the number of containers received? ............... YQ ' NO
Did all bottle labels and tags agree with custody papers? ...... e e et e e NO
Were all bottles used cormrect for the requested BNaAIYSES? ..........ocoeereeeeeereceeeeeeeeeeeeeeeveesn NO
Do ‘an); of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... 52!\ YES NO
Were all VOC vials free of air bubbIeS? .......ooomiiiiiie ool . @ YES NO
Was sufﬁcient amount of sample sént in each bottle? ................ YES NO
Samples Logged by: M\/‘\A\ - Date: L[ ’ /U l ( Time: [O- o O
i Notlfy Project Manager of discrepancies or concerns >
Sample D on Bottle i Sample ID on COCv ' Sample ID on Bottle: v Sanipfe iD on COC
Additional Notes, Discrepancies, & Resolutions:
By: Date: :
Small Air Busbles ! Peabubwles’ [TARGE Axr Bubtizs Small > “sm”
. S ! - 'f’m ® A Peabubbles > “pb”
- * : .o.. '{ Q O @ Large > “Ig”
- Headspace > “hs”
0016F Cooler Receipt Form ' Revision 012

3/12/09
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Chain of Custody Record & Laboratbry Analysis Request

Turn-around Requested:

ARLClient Combahy: » .
_&@L@au +%n \m’X\MM\ér;

Phone:
e o

24153 t

Client Contactt.) ()

" Ve lonabing

Client Project Name:

03220 LODIO

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #:

Sample ID

Date

Samplers:
D

Time Matrix

SER
. "\S‘\\Ee

No. Containers

NS OFAC 10

4/or

ANSOFERD)

Y4/

Wyl |

Nu /el |

ANSOKEC IO
NSCOR&C 10

Yoo/ | LIRS

290> 93

NETOAC 10

N/

1440

NS LACIO

/A T

NSIAALCID

Yifoa )

352

i

NS R&ECAO

Yi/er |\ 352

/

Y50

/

NS (2eC 10
NS 136C 0D

X < I PO P]IX I [ I ©

Comments/Special Instructions

Yo/ 1019

Date & Time;
421/ [91%

fel1moR] L Y /
Relinquished by:™ Received by: Relinquished by: Received by:
(Signature) / (Signature) .. (Signature) (Signature)
Printed,Name: \ NJ Printed Name: : Printed Name: Printed Name:
M PL ;K/L\VKM'('II /e'Ci\ Hf«o(.w—\
Company: R Company: /4 / Company: Company:
Date & Time: Date & Time: Date & Time:

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR/ Quality Assurance Program. This program
mests standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. The acceptance by the client of a proposal for services by ARI release ARI from a

signed agreement between AR and the Client,

Sample Retention Policy: All samples submitted to AR will be appropriately discarded no sooner than 90 da

retention schedules have been established by work-order or contract.

ny liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

ys after receipt or 60 days after submission of hardcopy data, whichever is fonger, unless alternate




‘Chain of Custody Record & Laboratory Analysis Request

AR

Turn-around Requested:

Page: 3

ofS

:’-\RI lient Company: Phone: S0k
é(,ofnau + Enadrnon eod-Toe, A4~ 9527

<
Date: Ice )
A\ fo oo

Client Contact/(S !

No. of 7 Cooler -
Coolgrs: ] __Te‘mps:

Longhing
Client Project Name:

Analysis Requested

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

1
— ——T

Notes/Comments /

NS
D020, LIDIO

Mi%mx

Sample ID Date Time Matrix

No. Containers

PSel
CroinSize

Yo )07 1625 54 \

A

NS 1460

NSULEC10 [ | 100)

NSIAEC 1O [Hvfpal0933

N IRACIND M/ |1055

NS AGC O [Mheha|pH

NS 1AEC A0 Vool 103

NS00 | Mol | 1420

yd

ASRAC\O A+ L OF

/

NSHECLD [V | 188 ]

/

]\XY I )M PK | [

N\

Relinquished by:

/
Comments/Special Instructions

Received by: ) Relinquished by: Recsived by:
(Signature) / ) L__..—- (Signature) (Signature)
Printed Name: ] ) Printed Name: Printed Name:
R.ch Hadsen
C&pany: 6’;\ . ‘k’ Company: A ﬁ { Company: Company:
Date & Time: Date & Time:

Date & TimJ:

Dalfor 1015

[

(for g5

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program

arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
ty in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors,
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liabili

signed agreement between AR and the Client.

Sample Retention Policy: All samples submitted to AR will be appropriately discarded no sooner than 90 day.

retention schedules have been established by work-order or contract.

s after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate




Analytical Resources, Incorporated

0! Analytical Chemists and Consultants COOIer Receipt FOI'm

ARI Client: ECOIG:\& ¢ Enviwmedt . Project Name:___ (D01 3 30 .0\ 0

COC Nof(s): NA Delivered by: Fed-Ex UPs @and Delivered Other:

Assigned ARI Job No: 0 W ’L % Tracking No: NA
Preliminary Examination Phase;

Were intact, properly signed and dated custody seals attached to the outside of to cooler? ' YES @

Were custody papers included with the COOIEI? ..ot 8 YE NO

Were custody papers properly filled out (ink, signed, €1C.) .....ovvevvieeieivieniiievneenann, NO

Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........

13¢ o8

If cooler temperature is outonWpliance fill out form 00070F

& Date: 4/2//0q Time: I/ZO

Cooler Accepted by:

Temp Gun ID#:_(©(®88

Complete custody forms and attach all shipping documents

Log-in Phase:

Was a temperature blank included in the Cooler? ...........oooviviiiiiiiii e, YES @
What kind of packing material was used? ... Bumrap Wet ice Gel Packs Baggies Foam Block Paper Other:

Was sufficient ice used '(ifappropriate)?................................................‘.......... ............. NA (@s NO
Were all bottles sealed in individual plastic Bags? .......c.coeeeiiiii v @ NO
Did ali bottles arrive in good condition (unbroken)? @ NO
Were all bottle labels complete and 1egible? ...............covviiiiiiiieeii e er e sereons @ NO
Did the number of containers listed on COC match with the number of containers received? .............. . ‘@ NO
Did all bottle labels and tags agree with cUStOAY PAPEIS? ..........cooovviiiiiiiiieieee e e eeeeaevaane ‘@ NO
Were all bottles used correct for the requested @NAIYSES? .........oocveveviereiiccerieireereee e seereeesseas ﬁ NO
Do an); of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... ﬂ; YES NO
Were all VOC vials free of air bubbles? ..........c.ooooriimiiiiiiiiii e ) @ YES NO
Was sdfﬁcient amount of sample sént ineach bottle? ... @ NO

Samples Logged by: t/\\ \{ Date: U\ ‘\q \\\ Dq\ Time: “(1 { \\
** Notify Project Manager of discrepancies or concerns **
Sampie ID on Bottle ~ Sample ID on COC ‘ Sample ID on Bottle- Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date; :
Small Air Bubhles | Peabubbies’ [LARGE A Buhtizs Small > “sm”
- 7irn Z4mm = 4 rrure

. ® | e ® | o Peabubbles > “pb”
e ¢ ] . L i| ¢ Large - “Ig”

1

Headspace < “hs”

0016F - ‘ Cooler Receipt Form
3/12/09

Revision 012




Laboratory Analyses Required

Project Mame:

H

SiC: R Program: L] Preliminary Investigation t For HW Designation Date Results needed by:
Send Results to: Mait-Stop: : Monitoring t For NPDES Name/Reference # of QAPP
Sampling General Chemistry Micro Organic Chemistry
Date Time 3 z
Manchester ® s 5 £ _ 2 £ 5%
& A 2 g Rl
Field Station | Lab Sample 2 g, 0 00 g 3 E 233
. g . & = = 8 e 4 = == 2 g ;
(Military) {  Identification Number |2 3 g E 229 Z k a0 - z 2 £88
0001 o 1o o] [ 2% 0 = 2 0 Rl & =5 E
s =] = o Z 4 E E = 553 = % = O B ul e in i
- 2400 % |8 o1 $ 2 5 R & P £203% 2 = £ SHEHs g
B oo Al K [ = = < = 5 5 ] v o= A 2 o L EE o
E15|%: 2% 283 w5 2 e g SRR S Ezipizi
© gl .53 Efe 53 2 2 % 2z FTod g = 573 g E555% 23 2 23
Mo Day] Hr Mn = lp 2|5c2202 2 o 22 3 E & za 3 geasd g 23 2 gooosgEd 80 EF
Project Officer: Chain of Custody Record
FPhone Number: Relinquished By: . Received By: Yr Mo Da Hr Mn Seal 1.D. Condition of Seals |Comments (Temperature, Preserv., etc.)
Cell Number: : | 3 ‘
Samplers: "

Comments;

Recorder:

ECY 040-115 (Rev. 10/05)



Laboratory Analyses Required

Project Name:

[

sic: o ... Preliminary Investigation For HW Designation Date Resuits needed by:
Send Results to: Mail-Stop. Monitoring . For NPDES Name/Reference # of QAPP for this project:
Sampling General Chemistry Micro Metals Organic Chemistry
Date Time 3 z =
Manchester 2 = £ s a RN
Field Station | Lab Sample s ., 0 Do E ) =
. e @ = 2% 3 = o IR P = B
(Military) | Identification Number }o ° & S35 £ £ a5 5 = X 58
0001 5 |o : P B 3 s O lgés_ ., g i
- 2400 Slelels s -2 i 233 FO R B - z sO0dog
=l i3 £2x 2409 S fZ £z B SS 23 gk =z S 5353 z
Sle|glii. 255 38 g9 8 3 2:i:, : lzzdzs 2 SE § gffiins 1 o4
Hr Wn = o =S ESbE EEpR 2R OF E B2 EE g 2Chesd fr 283 EE 2 Z2ooo 2 8 &7
Project Officer: Chain of Custody Record
Phone Number:; Relinguished By« Received By: Yr Mo Da Hr Mn Seal I.D. Condition of Seals |Comments (Terperature, Preserv., efc.)
Celi Number: | i 4 ’
Samplers:

Recorder: Comments:

ECY 040-115 (Rev. 10/05)




Laboratory Analyses Required

Project Name:

SIC: o Program: - Preliminary Investigation L For HW Designation Date Resulis needed by:
Send Results to: Mail-Stop: [? Monitoring L] For NPDES NamefReference # of QAPP for this project:
Sampling General Chemistry Micro Organic Chemistry
Date Time 3 z
Manchester @ 2 g g a ¢t gz
2 3 3 = 3 5%
Field Station | Lab Sample e s L, D0 00 E E 322
- b s R @ ] b= =5 T o 4 = = = = s A
Year: | (Military)! Identification Number |2 3 g Z 2322 Z . 2 5‘5 E‘] 2 £ €8¢
0ot 31918 o fzg ER o s e T L,z
- 2400 e 1O 3 g% 2 Et 4 = g8 = 2 - sD0og
X 1o iwlz z 5 24 3 2 5= %z z 220 = 4 3244
= [ [} ! - F 8 = 6] R I ES S8 2z = & 2 2 %%
© |5 |22 Z2ZS5F 23 % : & a2 B 2 == 0 - pege e 2 4i22 o :
SIS £°: T 82 § £ EEE2z = 5EO! 25 BEZE 5§ mEa= S ZxZ
Mo Dayj Hr Mn 2l |2=55f0c &2 pg =24 &3 & 2zZ2EE 5 e 2 El EEE 2 tooo g Az
|
[ [N i
Project Officer: Chain of Custody Record
Phone Number: Relinquished By: ; Received By: Yr Mo Da Hr Mn Seal 1.D. Condition of Seals  |Comments (Temperature, Preserv., etc.)
Cell Number: T )
Samplers:

Recorder: Comments:

ECY 040-115 (Rev. 10/05)




Quality Assurance Review Level 1 Report | Project: Northlake Shipyard Sandblast Girt

Study

Date Completed: June 22, 2009 Completed by: David lkeda

The analytical data provided by the laboratory were reviewed for precision, accuracy, and complete-
ness per Washington Department of Ecology (Ecology) Quality Assurance Review Guidance for the
quality assurance review level 1 review (QA1, PTI, 1989). Specific criteria for QC limits were obtained
from the project Sampling and Analysis Plan (E&E 2009). Compliance with the project QA program is
indicated on the in the checklist and tables. Any major or minor concern affecting data usability is
summarized below. The checklist and tables also indicate whether data qualification is required and/or

the type of qualifier assigned.

Reference:
Table 1 - Sample Summary Tables from Electronic Data Deliverable
Work Order | Matrix | Sample ID Lab ID Sample Date | Lab QC | ID Corrections
owz24 Sediment | NS01GC10 | 0904048-01 4/13/2009
owz24 Sediment | NS02GC10 | 09040438-02 4/13/2009 Triplicate
owz24 Sediment | NS02GC20 | 0904048-03 4/13/2009
ow24 Sediment | NS03GC10 | 0904048-04 4/13/2009
owz24 Sediment | NS04GC10 | 0904048-05 4/15/2009
ow24 Sediment | NS04GC20 | 09040438-06 4/15/2009
owz24 Sediment | NS06GC10 | 0904048-09 4/14/2009
owz24 Sediment | NSO7GC10 | 0904048-11 4/14/2009
ow24 Sediment | NS07GC30 | 0904048-12 4/14/2009
owz24 Sediment | NSO8GCI10 | 0904048-13 4/14/2009
ow24 Sediment | NS09GC10 | 0904048-14 4/20/2009
owz24 Sediment | NS10GC10 | 0904048-15 4/14/2009
Oow26 Sediment | NS11GC10 | 0904048-16 4/14/2009 Triplicate
Oow26 Sediment | NS13GC10 | 0904048-19 4/15/2009
Oow26 Sediment | NS13GC20 | 0904048-20 4/15/2009
Oow26 Sediment | NS14GC10 | 0904048-21 4/15/2009
Oow26 Sediment | NS16GC10 | 0904048-22 4/15/2009
Oow26 Sediment | NS17GC10 | 0904048-23 4/16/2009
Oow26 Sediment | NS19GC10 | 0904048-25 4/16/2009
Oow26 Sediment | NS19GC20 | 0904048-26 4/16/2009
Oow26 Sediment | NS20GC10 | 0904048-27 4/16/2009

Work Orders, Tests and Number of Samples included in this DUSR

Work Order Result_Method_Code CountOfSample_ID
ow24 PSEP - Grain size 10
Ow26 PSEP - Grain size 9
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Quality Assurance Review Level 1 Report | Project: Northlake Shipyard Sandblast Girt

Study

Date Completed: June 22, 2009 Completed by: David lkeda

General Sample Information

Do Samples and Analyses on COC check against Lab Sample [No, after the laboratory received the

Tracking Form? samples E&E placed several samples
on hold. Those samples were not
analyzed.

Did coolers arrive at lab between 2 and 6°C and in good Yes

condition as indicated on COC and Cooler Receipt Form?

Frequency of Field QC Samples Correct? Not applicable.

Case narrative present and complete? Yes

Any holding time violations (See table below)? No - All samples were prepared and
analyzed within holding times.

General Analytical Methods

Description Notes and Qualifiers
Triplicate relative standard deviation within QC limits of < Yes
20%7?

Summary of Potential Impacts on Data Usability

Major Concerns

None

Minor Concerns

None

Data Validation Qualifiers:

Code

JG
JK
JL

JT

JTG

JTK

JTL

uJG
UJK
uUJL

Description
Analyte was positively identified. Value may be greater than the reported estimate.
Analyte was positively identified. Reported result is an estimate with unknown bias.
Analyte was positively identified. Value may be less than the reported estimate.
Analyte was positively identified. Reported result is an estimate below the associated
quantitation limit but above the MDL.
Analyte was positively identified. Value may be greater than the reported result, which is an
estimate below the associated quantitation limit but above the MDL.
Analyte was positively identified. Reported result is an estimate with unknown bias, below
the associated quantitation limit but above the MDL.
Analyte was positively identified. Value may be less than the reported result which is an
estimate below associated quantitation limit but above MDL.
Analyte was not detected at or above the reported result.
Analyte was not detected at or above the reported estimate with likely low bias.
Analyte was not detected at or above the reported estimate with unknown bias.
Analyte was not detected at or above the reported estimate with likely high bias.
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Quality Assurance Review Level 1 Report | Project: Ecology — Northlake Shipyard

Sandblast Grit Study

Date Completed: June 22, 2009 Completed by: David lkeda

The analytical data provided by the laboratory were reviewed for precision, accuracy, and complete-
ness per Washington Department of Ecology (Ecology) Quality Assurance Review Guidance for the
quality assurance level 1 review (QA1, PTI, 1989). Specific criteria for QC limits were obtained from
the project Sampling and Analysis Plan (E&E 2009). Compliance with the project QA program is
indicated on the in the checklist and tables. Any major or minor concern affecting data usability is
summarized below. The checklist and tables also indicate whether data qualification is required and/or
the type of qualifier assigned.

Reference:
Table 1 - Sample Summary Tables from Electronic Data Deliverable
Work Order | Matrix | Sample ID Lab ID Sample Date | Lab QC | ID Corrections
09040438 Sediment | NS01GC10 | 0904048-01 4/13/2009 MS/MSD
09040438 Sediment | NS02GC10 | 0904048-02 4/13/2009
09040438 Sediment | NS02GC20 | 0904048-03 4/13/2009
09040438 Sediment | NS03GC10 | 0904048-04 4/13/2009
09040438 Sediment | NS04GC10 | 0904048-05 4/15/2009
09040438 Sediment | NS04GC20 | 09040438-06 4/15/2009
09040438 Sediment | NS05GC10 | 0904048-07 4/15/2009
09040438 Sediment | NS05GC20 | 0904048-08 4/15/2009
09040438 Sediment | NS06GC10 | 0904048-09 4/14/2009
09040438 Sediment | NS06GC20 | 09040438-10 4/14/2009 MS/MSD
09040438 Sediment | NS07GC10 | 0904048-11 4/14/2009 MS/MSD
09040438 Sediment | NS07GC30 | 09040438-12 4/14/2009
09040438 Sediment | NS08GC10 | 0904048-13 4/14/2009
09040438 Sediment | NS09GC10 | 0904048-14 4/20/2009
09040438 Sediment | NS10GC10 | 0904048-15 4/14/2009
09040438 Sediment | NS11GC10 | 09040438-16 4/14/2009
09040438 Sediment | NS12GC10 | 0904048-17 4/14/2009
09040438 Sediment | NS12GC20 | 0904048-18 4/14/2009
09040438 Sediment | NS13GC10 | 0904048-19 4/15/2009 MS/MSD
09040438 Sediment | NS13GC20 | 09040438-20 4/15/2009
09040438 Sediment | NS14GC10 | 0904048-21 4/15/2009
09040438 Sediment | NS16GC10 | 0904048-22 4/15/2009
09040438 Sediment | NS17GC10 | 0904048-23 4/16/2009
09040438 Sediment | NS18GC10 | 0904048-24 4/16/2009
09040438 Sediment | NS19GC10 | 0904048-25 4/16/2009
09040438 Sediment | NS19GC20 | 0904048-26 4/16/2009
0904048 Sediment | NS20GC10 | 0904048-27 4/16/2009
09040438 Sediment | NS23GC10 | 0904048-28 4/17/2009
09040438 Sediment | NS24GC10 | 0904048-29 4/17/2009
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Quality Assurance Review Level 1 Report | Project: Ecology — Northlake Shipyard
Sandblast Grit Study

Date Completed: June 22, 2009 Completed by: David lkeda

Work Orders, Tests and Number of Samples included in this DUSR
Work Orders| Matrix | Test Method Parameters LD G Sample Type
Samples

0904048 |Solid |SM 2540G Solids 29 Sediment

0904048 |Solid |EPA 200.8 Inductively Coupled Plasma - Mass 29 Sediment
Spectrometry

0904048 |Solid |EPA 245.5 Mercury in Solid or Semisolid 29 Sediment
Waste (Manual Cold Vapor)

General Sample Information

Do Samples and Analyses on COC check against Lab Sample Ves

Tracking Form?

Did coolers arrive at lab between 2 and 6°C and in good Yes

condition as indicated on COC and Cooler Receipt Form?

Frequency of Field QC Samples Correct? Yes

Field Duplicate — Not required.

Equipment Blank — Not required.

MS/MSD samples — 1/20 samples, if requested.

Case narrative present and complete? No

IAny holding time violations? No - All samples were prepared and
analyzed within holding times.

The following tables are presented at the end of this QA1 Review Memorandum and provide summaries

of results outside QC criteria.

Method Blanks Results (Table 2)
MS/MSD Outside Limits (Table 3)
LCS Outside Limits (Table 4)
Re-analysis Results (Table 5)

The inorganic analyses (metals) data was originally reviewed by

Dean Momohara, Manchester

Environmental Laboratory (MEL) on May 14, 2009. The laboratory provided analytical summaries for
samples, including QC samples. No raw data was provided with the deliverable.

Metals by ICP and Mercury by CVAA

Description

Notes and Qualifiers

Any compounds present in method and field blanks as noted
on Table 2?7

No

For samples, if results are <5 times the blank then "U" flag
data.

Samples results below the PQL are
reported at the PQL and flagged U.
Sample results greater than PQL are
not changed and flagged U.

Laboratory QC frequency of one blank and LCS with each
batch and one set of MS/MSD per 20 samples?

Page 2 of 4

Yes




Project: Ecology — Northlake Shipyard
Sandblast Grit Study

Quality Assurance Review Level 1 Report

Date Completed: June 22, 2009 Completed by: David lkeda

Metals by ICP and Mercury by CVAA

Description Notes and Qualifiers

MS/MSD percent recovery values within QC criteria (see No
Table 3) of 75-125%? QC limits are not applicable to

sample results greater than 4 times spike amount.

Sample and duplicate relative percent difference values Yes
within QC criteria (see Table 4) of <20%? Apply criteria only

when both results are >PQL.

LCS percent recovery values within QC criteria (see Table Yes
4) of 85-115%7? If the value is high with no positive values in

the associated data; then no data qualification is required.

Is there one serial dilution per 20 samples? Are percent Yes. Yes.

difference values within laboratory QC criteria?

Summary of Potential Impacts on Data Usability

Major Concerns

None

Minor Concerns

Chromium and mercury associated samples positive results were qualified estimated bias low (JL), due
to high MS/MSD recovery.

Table 2 - List of Positive Results for Blank Samples
None

Table 3 - List MS/MSD Percent Recovery Values and RPDs outside Control Limits

MS/MSD Associated Sample
Method | Batch ID Sample ID Analyte |Recovery| QC Limit Qualification
EPA 200.8 |B0O9E001 [NS06GC20MS Chromium 156 75 -125|JL
EPA 200.8 |B09E001 [NS06GC20MSD |Chromium 136 75-125|JL
EPA 245.5 |B09EO11 [NS07GC10MS Mercury 149 75 -125|JL
EPA 245.5 |B09EO11 |[NS07GC10MSD |Mercury 131 75-125|JL

Table 4 - List LCS Percent Recovery Values outside Control Limits

None

Table 5 —Samples that were Reanalyzed

None

Data Validation Qualifiers:

Code Description

J Analyte was positively identified. The reported result is an estimate.

JG Analyte was positively identified. Value may be greater than the reported estimate.

JK Analyte was positively identified. Reported result is an estimate with unknown bias.

JL Analyte was positively identified. Value may be less than the reported estimate.
Analyte was positively identified. Reported result is an estimate below the associated

JT quantitation limit but above the MDL.
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Quality Assurance Review Level 1 Report | Project: Ecology — Northlake Shipyard

Sandblast Grit Study

Date Completed: June 22, 2009 Completed by: David lkeda

JTG

JTK

JTL

REJ
u

uJG
UJK
uJL

Analyte was positively identified. Value may be greater than the reported result, which is an
estimate below the associated quantitation limit but above the MDL.

Analyte was positively identified. Reported result is an estimate with unknown bias, below
the associated quantitation limit but above the MDL.

Analyte was positively identified. Value may be less than the reported result which is an
estimate below associated quantitation limit but above MDL.

Data are unusable for all purposes. Sample results rejected due to serious deficiencies in
the ability to analyze the sample and meet quality control criteria. The presence or absence
of the analyte cannot be verified.

Analyte was not detected at or above the reported result.

Analyte was not detected at or above the reported estimate with likely low bias.

Analyte was not detected at or above the reported estimate with unknown bias.

Analyte was not detected at or above the reported estimate with likely high bias.
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Silver
Project Name: Northlake Shipyard Analyte: Silver
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 6.61 0.10 0.004 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 1.18 0.10 0.004 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 0.10 0.10 0.004 04/13/09 05/11/09 BO9EOO1
0904048-04 NS03GC10 2.36 1.00 0.04 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 5.73 1.00 0.04 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 1.00 1.00 0.04 04/15/09 05/11/09 BO9EOO1
0904048-07 NS05GC10 3.75 1.00 0.04 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 4.26 1.00 0.04 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 2.52 1.00 0.04 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 1.91 1.00 0.04 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 0.44 0.10 0.004 04/14/09 05/11/09 BO9E001
0904048-12 NS07GC30 0.10 0.10 0.004 04/14/09 05/11/09 BO9EOO1
0904048-13 NS08GC10 0.53 0.10 0.004 04/14/09 05/11/09 BO9EOO1
0904048-14 NS09GC10 0.61 0.10 0.004 04/20/09 05/11/09 BO9EOO1
0904048-15 NS10GC10 0.40 0.10 0.004 04/14/09 05/11/09 BO9EOO1
0904048-16 NS11GC10 0.54 0.10 0.004 04/14/09 05/11/09 BO9E001
0904048-17 NS12GC10 3.42 1.00 0.04 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 0.40 0.10 0.004 04/14/09 05/11/09 BO9EOO1
0904048-19 NS13GC10 3.25 1.00 0.04 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 0.66 0.10 0.004 04/15/09 05/11/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/11/09

Spike Source %Rec RPD
Sample # QC Sample Result Level Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 20.5 20 103 85-115
BO9EO01-MS1 Matrix Spike 20.3 20 0904048-10 1.91 92 75-125
BO9EO01-MSD1 Matrix Spike Dup 20.1 20 0904048-10 1.91 91 75-125 1 20
Authorized by: Release Date: Page 1 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Silver
Project Name: Northlake Shipyard Analyte: Silver
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 1.93 1.00 0.04 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 1.97 1.00 0.04 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 2.68 1.00 0.04 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 2.64 1.00 0.04 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 1.77 1.00 0.04 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 0.38 0.10 0.004 04/16/09 05/11/09 BO9E0O3
0904048-27 NS20GC10 2.84 1.00 0.04 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 1.91 1.00 0.04 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 1.36 1.00 0.04 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.0 20 100 85-115
BO9E003-MS1 Matrix Spike 18.0 20 0904061-01 0.739 86 75-125
BO9E003-MSD1 Matrix Spike Dup 17.8 20 0904061-01 0.739 85 75-125 1 20
Authorized by: Release Date: Page 2 of 21
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Arsenic
Project Name: Northlake Shipyard Analyte: Arsenic
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 2680 10.0 1.63 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 398 1.00 0.16 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 17.6 1.00 0.16 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 1180 1.00 0.16 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 4070 10.0 1.63 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 151 1.00 0.16 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 1830 1.00 0.16 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 838 1.00 0.16 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 1030 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 284 1.00 0.16 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 34.3 1.00 0.16 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 12,5 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 19.0 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 41.2 1.00 0.16 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 20.5 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 83.1 1.00 0.16 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 180 1.00 0.16 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 18.9 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 422 1.00 0.16 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 33.0 1.00 0.16 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 20.4 20 102 85-115
BO9EO01-MS1 Matrix Spike 312 20 0904048-10 284 144 75-125
BO9EO01-MSD1 Matrix Spike Dup 270 20 0904048-10 284 -70 75-125 15 20
Authorized by: Release Date: Page 3 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Arsenic
Project Name: Northlake Shipyard Analyte: Arsenic
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 99.3 1.00 0.16 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 65.2 1.00 0.16 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 49.1 1.00 0.16 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 71.6 1.00 0.16 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 66.8 1.00 0.16 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 14.8 1.00 0.16 04/16/09 05/07/09 BO9E0O3
0904048-27 NS20GC10 98.2 1.00 0.16 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 33.1 1.00 0.16 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 27.0 1.00 0.16 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.2 20 101 85-115
BO9E003-MS1 Matrix Spike 36.9 20 0904061-01 17.6 97 75-125
BO9E003-MSD1 Matrix Spike Dup 36.3 20 0904061-01 17.6 94 75-125 2 20
Authorized by: Release Date: Page 4 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Barium

Project Name: Northlake Shipyard
Work Order: 0904048

Project Officer: Keeling, John

Analyte: Barium

Method: EPA200.8

Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 269 1.00 0.12 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 219 1.00 0.12 04/13/09 05/08/09 BO9EOO1
0904048-03 NS02GC20 38.0 1.00 0.12 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 186 1.00 0.12 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 406 1.00 0.12 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 143 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 276 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 210 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 178 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 153 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 150 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 74.5 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 167 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 147 1.00 0.12 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 159 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 155 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 121 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 120 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 145 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 86.2 1.00 0.12 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 19.5 20 97 85-115
BO9EO01-MS1 Matrix Spike 173 20 0904048-10 153 103 75-125
BO9EO01-MSD1 Matrix Spike Dup 200 20 0904048-10 153 236 75-125 14 20
Authorized by: Release Date: Page 5 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Barium
Project Name: Northlake Shipyard Analyte: Barium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 109 1.00 0.12 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 105 1.00 0.12 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 109 1.00 0.12 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 90.3 1.00 0.12 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 115 1.00 0.12 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 161 1.00 0.12 04/16/09 05/07/09 BO9E0O3
0904048-27 NS20GC10 129 1.00 0.12 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 122 1.00 0.12 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 130 1.00 0.12 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 19.9 20 100 85-115
BO9E003-MS1 Matrix Spike 116 20 0904061-01 156 -198 75-125
BO9E003-MSD1 Matrix Spike Dup 126 20 0904061-01 156 -150 75-125 8 20
Authorized by: Release Date: Page 6 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Cadmium
Project Name: Northlake Shipyard Analyte: Cadmium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 7.96 0.10 0.006 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 1.75 0.10 0.006 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 0.10 U 0.10 0.006 04/13/09 05/11/09 BO9EOO1
0904048-04 NS03GC10 3.75 1.00 0.06 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 6.88 1.00 0.06 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 1.00 U 1.00 0.06 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 5.38 1.00 0.06 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 4.12 1.00 0.06 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 3.87 1.00 0.06 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 273 1.00 0.06 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 0.40 0.10 0.006 04/14/09 05/11/09 BO9E001
0904048-12 NS07GC30 0.12 0.10 0.006 04/14/09 05/11/09 BO9EOO1
0904048-13 NS08GC10 1.71 1.00 0.06 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 1.20 1.00 0.06 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 0.44 0.10 0.006 04/14/09 05/11/09 BO9EOO1
0904048-16 NS11GC10 1.00 u 1.00 0.06 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 2.89 1.00 0.06 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 1.00 U 1.00 0.06 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 4.07 1.00 0.06 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 1.25 1.00 0.06 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source %Rec RPD
Sample # QC Sample Result Level Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 20.3 20 101 85-115
BO9EO01-MS1 Matrix Spike 21.7 20 0904048-10 2.73 95 75-125
BO9EO01-MSD1 Matrix Spike Dup 214 20 0904048-10 2.73 93 75-125 1 20
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Cadmium
Project Name: Northlake Shipyard Analyte: Cadmium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 2.05 1.00 0.06 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 2.21 1.00 0.06 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 2.39 1.00 0.06 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 2.49 1.00 0.06 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 211 1.00 0.06 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 0.42 0.10 0.006 04/16/09 05/11/09 BO9E0O3
0904048-27 NS20GC10 2.46 1.00 0.06 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 1.70 1.00 0.06 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 1.42 1.00 0.06 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 19.8 20 99 85-115
BO9E003-MS1 Matrix Spike 20.6 20 0904061-01 1.18 97 75-125
BO9E003-MSD1 Matrix Spike Dup 20.1 20 0904061-01 1.18 94 75-125 3 20
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Chromium
Project Name: Northlake Shipyard Analyte: Chromium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 77.1 5.00 0.11 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 64.1 5.00 0.11 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 28.9 5.00 0.11 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 98.8 5.00 0.11 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 96.4 5.00 0.11 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 53.2 5.00 0.11 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 170 5.00 0.11 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 178 5.00 0.11 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 86.8 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 67.7 5.00 0.11 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 53.4 5.00 0.11 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 324 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 59.9 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 65.4 5.00 0.11 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 63.2 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 64.5 5.00 0.11 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 79.0 5.00 0.11 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 55.2 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 95.5 5.00 0.11 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 43.6 5.00 0.11 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.50 U 0.50 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 19.3 20 96 85-115
BO9EO01-MS1 Matrix Spike 98.9 20 0904048-10 67.7 156 75-125
BO9EO01-MSD1 Matrix Spike Dup 95.0 20 0904048-10 67.7 136 75-125 4 20
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Final Analysis Report for
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Chromium
Project Name: Northlake Shipyard Analyte: Chromium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 66.6 5.00 0.11 04/15/09 05/07/09 BO9EO03
0904048-22 NS16GC10 64.0 5.00 0.11 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 66.6 5.00 0.11 04/16/09 05/07/09 BO9EOO3
0904048-24 NS18GC10 70.3 5.00 0.11 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 61.2 5.00 0.11 04/16/09 05/07/09 BO9E003
0904048-26 NS19GC20 63.1 5.00 0.11 04/16/09 05/07/09 BO9EOO3
0904048-27 NS20GC10 68.8 5.00 0.11 04/16/09 05/07/09 BO9EOO3
0904048-28 NS23GC10 63.1 5.00 0.11 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 64.5 5.00 0.11 04/17/09 05/07/09 BO9EOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO03-BLK1 Blank 0.50 U 0.50 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.1 20 101 85-115
BO9EO03-MS1 Matrix Spike 86.1 20 0904061-01 65.9 101 75-125
BO9E0O03-MSD1 Matrix Spike Dup 86.2 20 0904061-01 65.9 101 75-125 0.06 20
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Copper
Project Name: Northlake Shipyard Analyte: Copper
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 2600 10.0 1.16 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 605 1.00 0.12 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 42.2 1.00 0.12 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 1070 1.00 0.12 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 2240 10.0 1.16 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 157 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 3580 10.0 1.16 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 2110 10.0 1.16 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 1850 10.0 1.16 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 647 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 91.0 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 24.8 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 67.4 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 124 1.00 0.12 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 61.3 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 142 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 627 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 96.3 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 1610 10.0 1.16 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 141 1.00 0.12 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 19.9 20 99 85-115
BO9EO01-MS1 Matrix Spike 607 20 0904048-10 647 -200 75-125
BO9EO01-MSD1 Matrix Spike Dup 650 20 0904048-10 647 18 75-125 7 20
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Final Analysis Report for

Authorized by:

Release Date:

Copper
Project Name: Northlake Shipyard Analyte: Copper
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 344 1.00 0.12 04/15/09 05/07/09 BO9EO03
0904048-22 NS16GC10 234 1.00 0.12 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 1020 1.00 0.12 04/16/09 05/07/09 BO9EOO3
0904048-24 NS18GC10 323 1.00 0.12 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 328 1.00 0.12 04/16/09 05/07/09 BO9E003
0904048-26 NS19GC20 55.9 1.00 0.12 04/16/09 05/07/09 BO9EOO3
0904048-27 NS20GC10 612 1.00 0.12 04/16/09 05/07/09 BO9EOO3
0904048-28 NS23GC10 222 1.00 0.12 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 141 1.00 0.12 04/17/09 05/07/09 BO9EOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO03-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 19.9 20 99 85-115
BO9EO03-MS1 Matrix Spike 390 20 0904061-01 579 -941 75-125
BO9E0O03-MSD1 Matrix Spike Dup 330 20 0904061-01 579 -1240 75-125 17 20
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Authorized by:

Release Date:

Mercury
Project Name: Northlake Shipyard Analyte: Mercury
Work Order: 0904048 Method: EPA245.5
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 0.583 0.0073 0.0020 04/13/09 05/07/09 BO9EO11
0904048-02 NS02GC10 1.33 0.0130 0.0036 04/13/09 05/07/09 BO9EO11
0904048-03 NS02GC20 0.0340 0.0074 0.0020 04/13/09 05/07/09 BO9EO11
0904048-04 NS03GC10 1.40 0.0143 0.0039 04/13/09 05/07/09 BO9EO11
0904048-05 NS04GC10 1.02 0.0094 0.0026 04/15/09 05/07/09 BO9EO11
0904048-06 NS04GC20 0.796 0.0121 0.0033 04/15/09 05/07/09 BO9EO11
0904048-07 NS05GC10 1.73 0.0285 0.0078 04/15/09 05/07/09 BO9EO11
0904048-08 NS05GC20 5.82 0.0208 0.0057 04/15/09 05/07/09 BO9EO11
0904048-09 NS06GC10 12.1 0.0119 0.0033 04/14/09 05/07/09 BO9EO11
0904048-10 NS06GC20 1.71 0.0125 0.0034 04/14/09 05/07/09 BO9EO11
0904048-11 NS07GC10 0.346 0.0219 0.0060 04/14/09 05/07/09 BO9EO11
0904048-12 NS07GC30 0.0665 0.0378 0.0104 04/14/09 05/07/09 BO9EO11
0904048-13 NS08GC10 0.441 0.0183 0.0050 04/14/09 05/07/09 BO9EO11
0904048-14 NS09GC10 0.991 0.0196 0.0054 04/20/09 05/07/09 BO9EO11
0904048-15 NS10GC10 0.507 0.0184 0.0050 04/14/09 05/07/09 BO9EO11
0904048-16 NS11GC10 0.633 0.0179 0.0049 04/14/09 05/07/09 BO9EO11
0904048-17 NS12GC10 2.00 0.0304 0.0083 04/14/09 05/07/09 BO9EO11
0904048-18 NS12GC20 0.761 0.0149 0.0041 04/14/09 05/07/09 BO9EO11
0904048-19 NS13GC10 1.83 0.0353 0.0097 04/15/09 05/07/09 BO9EO11
0904048-20 NS13GC20 0.985 0.0149 0.0041 04/15/09 05/07/09 BO9EO11
QC Results for Batch ID: BO9EO11
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO11-BLK1 Blank 0.0050 U 0.0050 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9EO11-BS1 LCS 0.104 0.1 104 85-115
BO9EO11-MS1 Matrix Spike 2.87 0.7 0904048-19 1.83 149 75-125
BO9EO11-MSD1 Matrix Spike Dup 2.73 0.691 0904048-19 1.83 131 75-125 5 20

Page 13 of 21
5/28/2009




Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for
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Release Date:

Mercury
Project Name: Northlake Shipyard Analyte: Mercury
Work Order: 0904048 Method: EPA245.5
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 1.49 0.0222 0.0061 04/15/09 05/12/09 BO9EO19
0904048-22 NS16GC10 1.82 0.0244 0.0067 04/15/09 05/12/09 BO9EO19
0904048-23 NS17GC10 3.30 0.0270 0.0074 04/16/09 05/12/09 BO9EO19
0904048-24 NS18GC10 1.58 0.0311 0.0085 04/16/09 05/12/09 BO9E019
0904048-25 NS19GC10 1.69 0.0263 0.0072 04/16/09 05/12/09 BO9E019
0904048-26 NS19GC20 0.518 0.0168 0.0046 04/16/09 05/12/09 BO9EO19
0904048-27 NS20GC10 1.68 0.0272 0.0074 04/16/09 05/12/09 BO9EO19
0904048-28 NS23GC10 1.45 0.0237 0.0065 04/17/09 05/12/09 BO9EO19
0904048-29 NS24GC10 1.16 0.0211 0.0058 04/17/09 05/12/09 BO9EO19
QC Results for Batch ID: BO9E019
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E019-BLK1 Blank 0.0050 U 0.0050 05/12/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E019-BS1 LCS 0.103 0.1 103 85-115
BO9E019-DUP1 Duplicate 21.8 0904002-01 214 2 20
BO9E019-MS1 Matrix Spike 1.32 0.566 0904061-05 0.683 113 75-125
BO9E019-MSD1 Matrix Spike Dup 1.18 0.569 0904061-05 0.683 88 75-125 11 20
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Lead
Project Name: Northlake Shipyard Analyte: Lead
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 2440 10.0 0.66 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 417 1.00 0.07 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 15.3 1.00 0.07 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 1210 10.0 0.66 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 3400 10.0 0.66 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 205 1.00 0.07 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 2360 10.0 0.66 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 1580 10.0 0.66 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 1200 10.0 0.66 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 702 J 10.0 0.66 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 66.5 1.00 0.07 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 3.27 1.00 0.07 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 126 1.00 0.07 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 194 1.00 0.07 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 59.1 1.00 0.07 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 134 1.00 0.07 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 653 10.0 0.66 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 121 1.00 0.07 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 1010 10.0 0.66 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 164 1.00 0.07 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 19.3 20 97 85-115
BO9EO01-MS1 Matrix Spike 931 20 0904048-10 702 1150 75-125
BO9EO01-MSD1 Matrix Spike Dup 1310 20 0904048-10 702 3040 75-125 34 20
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Lead
Project Name: Northlake Shipyard Analyte: Lead
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 312 1.00 0.07 04/15/09 05/07/09 BO9EO03
0904048-22 NS16GC10 312 1.00 0.07 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 327 1.00 0.07 04/16/09 05/07/09 BO9EOO3
0904048-24 NS18GC10 427 1.00 0.07 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 344 1.00 0.07 04/16/09 05/07/09 BO9E003
0904048-26 NS19GC20 59.6 1.00 0.07 04/16/09 05/07/09 BO9EOO3
0904048-27 NS20GC10 601 10.0 0.66 04/16/09 05/07/09 BO9EOO3
0904048-28 NS23GC10 266 1.00 0.07 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 299 1.00 0.07 04/17/09 05/07/09 BO9EOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO03-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 19.6 20 98 85-115
BO9EO03-MS1 Matrix Spike 159 20 0904061-01 144 72 75-125
BO9E0O03-MSD1 Matrix Spike Dup 168 20 0904061-01 144 118 75-125 6 20
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Final Analysis Report for

Percent Solids

Washington State Department of Ecology
Manchester Environmental Laboratory

Project Name: Northlake Shipyard

Work Order: 0904048

Project Officer: Keeling, John

Analyte: Solids

Method: SM2540G

Matrix: Sediment/Soil

Authorized by:

Release Date:

Units: %

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 68.3 04/13/09 04/22/09 B09D218
0904048-02 NS02GC10 37.1 04/13/09 04/22/09 B09D218
0904048-03 NS02GC20 61.7 04/13/09 04/22/09 B09D218
0904048-04 NS03GC10 33.9 04/13/09 04/22/09 B09D218
0904048-05 NS04GC10 50.7 04/15/09 04/22/09 B09D218
0904048-06 NS04GC20 40.2 04/15/09 04/22/09 B09D218
0904048-07 NS05GC10 17.4 04/15/09 04/22/09 B09D218
0904048-08 NS05GC20 22.7 04/15/09 04/22/09 B09D218
0904048-09 NS06GC10 42.2 04/14/09 04/22/09 B09D218
0904048-10 NS06GC20 38.9 04/14/09 04/22/09 B09D218
0904048-11 NS07GC10 21.7 04/14/09 04/22/09 B09D218
0904048-12 NS07GC30 12.3 04/14/09 04/22/09 B09D218
0904048-13 NS08GC10 25.2 04/14/09 04/22/09 B09D218
0904048-14 NS09GC10 25.0 04/20/09 04/22/09 B09D218
0904048-15 NS10GC10 25.9 04/14/09 04/22/09 B09D218
0904048-16 NS11GC10 27.2 04/14/09 04/22/09 B09D218
0904048-17 NS12GC10 16.4 04/14/09 04/22/09 B09D218
0904048-18 NS12GC20 32.2 04/14/09 04/22/09 B09D218
0904048-19 NS13GC10 13.2 04/15/09 04/22/09 B09D218
0904048-20 NS13GC20 30.7 04/15/09 04/22/09 B09D218
0904048-21 NS14GC10 22.2 04/15/09 04/22/09 B09SD218
0904048-22 NS16GC10 19.3 04/15/09 04/22/09 B09D218
0904048-23 NS17GC10 18.4 04/16/09 04/22/09 B09D218
0904048-24 NS18GC10 15.3 04/16/09 04/22/09 B09D218
0904048-25 NS19GC10 18.5 04/16/09 04/22/09 B09D218
0904048-26 NS19GC20 29.5 04/16/09 04/22/09 B09D218
0904048-27 NS20GC10 17.5 04/16/09 04/22/09 B09D218
0904048-28 NS23GC10 19.7 04/17/09 04/22/09 B09D218
0904048-29 NS24GC10 22.1 04/17/09 04/22/09 B09D218
QC Results for Batch ID: B09D218
Method Blank Sample ID Result_Qualifer RL Analyzed
B09D218-BLK1 Blank -0.04 U 04/22/09
B09D218-BLK2 Blank 0.2 04/22/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
B09D218-DUP1 Duplicate 68.1 0904048-01 68.3 0.2 20
B09D218-DUP2 Duplicate 22.5 0904048-21 22.2 1 20
B09D218-DUP3 Duplicate 19.7 0904048-28 19.7 0.5 20
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Authorized by:

Release Date:

Selenium
Project Name: Northlake Shipyard Analyte: Selenium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 4.39 0.50 0.30 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 1.22 0.50 0.30 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 5.00 U 5.00 3.03 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 5.00 u 5.00 3.03 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 5.00 u 5.00 3.03 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 5.00 u 5.00 3.03 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 5.00 u 5.00 3.03 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 5.00 U 5.00 3.03 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 5.00 u 5.00 3.03 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 5.00 u 5.00 3.03 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.50 U 0.50 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 21.7 20 109 85-115
BO9EO01-MS1 Matrix Spike 18.5 20 0904048-10 5.00 U 93 75-125
BO9EO01-MSD1 Matrix Spike Dup 19.2 20 0904048-10 5.00 U 96 75-125 3 20
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Authorized by:

Release Date:

Selenium
Project Name: Northlake Shipyard Analyte: Selenium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EO03
0904048-22 NS16GC10 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 5.00 U 5.00 3.03 04/16/09 05/07/09 BO9EOO3
0904048-24 NS18GC10 5.00 u 5.00 3.03 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 5.00 u 5.00 3.03 04/16/09 05/07/09 BO9E003
0904048-26 NS19GC20 5.00 U 5.00 3.03 04/16/09 05/07/09 BO9EOO3
0904048-27 NS20GC10 5.00 U 5.00 3.03 04/16/09 05/07/09 BO9EOO3
0904048-28 NS23GC10 5.00 U 5.00 3.03 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 5.00 U 5.00 3.03 04/17/09 05/07/09 BO9EOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO03-BLK1 Blank 0.50 U 0.50 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.7 20 104 85-115
BO9EO03-MS1 Matrix Spike 21.6 20 0904061-01 0.802 104 75-125
BO9E0O03-MSD1 Matrix Spike Dup 20.8 20 0904061-01 0.802 100 75-125 4 20
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Zinc
Project Name: Northlake Shipyard Analyte: Zinc
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 7050 500 21.8 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 1330 50.0 2.2 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 69.4 50.0 2.2 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 3680 500 218 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 10600 500 218 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 582 50.0 2.2 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 6040 500 21.8 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 3420 500 21.8 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 3650 500 21.8 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 1500 50.0 2.2 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 223 50.0 2.2 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 60.2 50.0 2.2 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 800 50.0 2.2 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 309 50.0 2.2 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 164 50.0 2.2 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 333 50.0 2.2 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 1010 50.0 2.2 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 226 50.0 2.2 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 2130 50.0 2.2 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 300 50.0 2.2 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 50 U 5.0 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 21.7 20 109 85-115
BO9EO01-MS1 Matrix Spike 1470 20 0904048-10 1500 -108 75-125
BO9EO01-MSD1 Matrix Spike Dup 1600 20 0904048-10 1500 525 75-125 8 20
Authorized by: Release Date: Page 20 of 21
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Zinc
Project Name: Northlake Shipyard Analyte: Zinc
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 530 50.0 2.2 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 491 50.0 2.2 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 554 50.0 2.2 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 580 50.0 2.2 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 579 50.0 2.2 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 144 50.0 2.2 04/16/09 05/07/09 BO9E0O3
0904048-27 NS20GC10 1360 50.0 2.2 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 387 50.0 2.2 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 311 50.0 2.2 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 50 U 5.0 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.9 20 104 85-115
BO9E003-MS1 Matrix Spike 454 20 0904061-01 453 5 75-125
BO9E003-MSD1 Matrix Spike Dup 458 20 0904061-01 453 22 75-125 0.8 20
Authorized by: Release Date: Page 21 of 21
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants
April 29, 2009

Mark Longtine

Ecology & Environment, Inc.
720 Third Avenue, Suite 1700
Seattle, WA 98104

RE: Project: 002330.WD10
ARI Job: OW24

Dear Mark:

Please find enclosed the original chain of custody documentation and the final data
package for samples from the project referenced above.

Sample receipt and details of these analyses are discussed in the Case Narrative. .

An electronic copy of this package will remain on file with ARI. Should you have any
questions or problems, please feel free to contact me at your convenience.

Sincerely,
ANALYTICAL RESOURCES, INC.
il Cogit
) =74
Susan D. Dunnihoo
Director, Client Services

sue@arilabs.com
206-695-6207

\

cc: eFile OW24

Enclosures

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax
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Chain of Custody Record & Laboratory Analysis Request

-ARL Assngned ’Nu’ " Turn-around Requested: Page: , of Z
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Client Project Name

Q0250
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Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Analysis Requested
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Comments/Special Instructions

":Zi

Relinquikhed by:
(Signature)

Received by:
(Signature) z L—

Relinquished by:
(Signature)

Received by:
(Signature)

T Schalite

Printed Name: p’ c L\ A/Vl £;\(7’1

Printed Name:

Printed Name:

Company

e

Company:

Company:

Da‘e&/amu/m (D15

Company:

Kl
Date & Time: A
dfa /64 [0(S

Date & Time:

Date & Time:

E{@ Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
i meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

;ﬁ ] said services. The acceptance by the client of a proposal for services by AR release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sconer than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate

retention schedules have been established by work-order or contract.



Chain of Custody Record & Laboratory Analysis Request
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Page: 2
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Client Project Name:
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e

Analysis Requested

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments /|

Client Project #:
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Comments/Special Instructions Relinquished by: { Received by: Relinquished by: Received by:
{Signature} (Signature) . (Signature) (Signature)
Printed,Name: Printed Name: Printed Name: Printed Name:
1St Srhniik Ref Hedson
Company Company: 4 / Company: Company:
Date & Tlme Date & Time: Date & Time:

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by AR release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Cham of Custody Record & Laboratory Analysis Request

| Turn-around Requested:

Page: 3
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Client Project Name:

00520, bSD 1©

Phone: S0k Date: ice
a4-9%557 QYA Fese
Client Contactt/ No. of T . Cooler
Mare na'mr\o | Coolers: _ Temps:

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)
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Client Project #:

Sample ID
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Comments/Special Instructions Relinquished by: Received by: Relinquished by: Received by:
{Signature) / C_,._‘ (Signature) (Signature)

th \ . Printed Name: J‘ Printed Name: Printed Name:
Schwtz R.ch Hadser
}Eﬁ Company . Company: A E ( Company: Company:
i
o CO(D,Q/I o naenun | |
o Da;;z/ ime: / Date & Tlme Date & Time: Date & Time:

= gigned agreement between ARI and the Client.

iﬁq Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
~i meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
" said services. The acceptance by the client of a proposal for services by ARl release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



’ ’ Analytical Resources, Incorporated _ Py
0 Analytical Chemists and Consultants COOIer Rece'pt Form

ARI Client: tCo Idiﬂ]j + E . rav'hf"f/ Project Name: m 2 '))r% 0 . \AJ)D \ 0
COC No(s): @ Delivered by: Fed-Ex UPS @and Delivered Other: _

Assigned ARI Job No: owYy Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @
Were custody papers included with the cooler? ... ... ... ... o i, YE NO
Were custody papers properly filled out (ink, signed, etc.) .........c..ocooiiiiiiii, NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ ‘Ii{ [ a. 5

If cooler temperature is out of cgmpliance fill out form 00070F 4 / Temp Gun ID#: /o(€8s
KC/ Date: 21/0(7 Time: //ZO

Complete custody forms and attach all shipping documents

Cooler Accepted by:

Log-in Phase:

Was a temperature blank included inthe cooler? .......................oiiiiiiiiiiiiiiiiiiiiannn. YES @
What kind of packing materiat was used? ... B@Vrap Wet ice Gel Packs Baggies Foam Block Paper Other:

Was sufficient ice used (ifappropriate)?A.................A..4.........4....4...................... ........ NA 62 NO
Were all bottles sealed in individual plastic bags? ..o g NO
Did all bottles arrive in good condition (unbroken)? ... NO
Were all bottle labels complete andlegible? ..................cccooiviieiiiiinn, @ NO
Did the number of containers listed on COC match with the number of containers received? ................ YQ NO
Did all bottle labels and tags agree with custody papers? ...... e et e eaenaaen NO
Were ali bottles used correct for the requested analysSes? ..........ocoooiviiiiviiccieeee e E, NO
Do an); of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... @/A YES NO
Were all VOC vials free of airbubbles? ... ) @ YES NO
Was sufficient amount of sample sentin each bottle? ........ ... ..ot YES NO

Samples Logged by: M\,‘\J\\ Date: q " /LL l\ ('j q\ Time: [Q O C
** Notify Project Manager of discrepancies or concerns **
Sample 1D on Bottle - Sample 1D on CcOoC ] Sample ID on Bottle: Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Small Air Busbles ! Peabubvies’ [TAIRGE Ax Bubbizs Small 2 “sm”
- Zmrn 4 mim BN

- ! e ® Peabubbles = “pb”
o ] ® Iy "
* * o L @ o @ Large 2 “ig”

L

L

Headspace 2 “hs™

0016F - Cooler Receipt Form
3/12/09
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: Ecology & Environment ARI Project No.: OW24

Client Project: 002330.WD10 Client Project No.: 002330.WD10

oo

Case Narrative

. Twelve samples were submitted for grain size analysis according to Puget Sound

Estuary Protocol (PSEP) methodology on April 21, 2009.

The samples were run in a single batch and one sample from this job, NS02GC10,
was chosen for triplicate analysis. The friplicate data is reported on the QA
summary.

Samples NS01GC10, NS02GC20, NS03GC10, NS04GC10, NS06GC10,
NS07GC10 and NSO07GC30 contained woody or other organic matter, which may
have broken down during the sieving process, affecting grain size analysis.

Samples NS01GC10, NS04GC10, NS06GC10, NS08GC10 and NS09GC10
contained an oil-like sheen and/or smell.

The data is provided in summary tables and plots.

There were no other noted anomalies in this project.

Approved by: £/ccbetl e Date: 4!»2(:/1 ]Cq

llead Technician

4611 South 134th Place Suite 100 e TUlela WA 98168 * 206-695-6200 206:595- 62@%

;r



Analytical Resources Incorporated

‘a: Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 12/28/04

Inorganic Data

0]

*

NA

Indicates that the target analyte was not detected at the reported concentration
Duplicate RPD is not within established control limits

Reported value is less than the CRDL but = the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not

possible

Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to +1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5% of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

NR  Spiked compound recovery is not reported due to chromatographic interference

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

S Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

NA  The flagged analyte was not analyzed for

Analytical Resources Inc. Page 129 of 1537 Version 12-010

Laboratory Quality Assurance Plan 1/4/08
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Analytical Resources Incorporated
Analytical Chemists and Consultants

The flagged analyte was not spiked into the sample

Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification”

The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

The analyte was detected on both chromatographic columns but the quantified
values differ by 240% RPD with no obvious chromatographic interference

Geotechnical Data

A

SM

SS

Analyticat

Laboratory Quality Assurance Plan

The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

Samples were frozen prior to particle size determination

Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

Sample did not contain the proportion of “fines” required to perform the pipette
portion of the grain size analysis

Weight of sample in some pipette aliquots was below the level required for
accurate weighting
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Ecology & Environment
002330.WD10

Apparent Grain Size Distribution Summary
Percent Finer Than Indicated Size

Very . .
Coarse Medium . Very Fine .
Sample No. Gravel Cso:rzze Sand Sand Fine Sand Sand Silt Clay
Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
Sieve Size " #4 #10 #18 #35 #60 #120 #230
(microns) 3/8 (4750) (2000) (1000) (500) (250) (125) (63) 31.00 15.60 7.80 3.90 2.00 1.00
100.0 100.0 99.7 97.5 94.1 90.6 87.4 83.3 75.3 55.5 39.8 26.2 18.1 11.3
NS02GC10 100.0 100.0 99.9 97.0 94 .1 90.9 88.1 84.4 75.0 57.8 40.3 27.3 18.6 11.6
100.0 100.0 99.3 96.6 92.7 89.2 85.9 81.3 74.0 57.0 40.4 26.9 18.4 11.7
NS01GC10 100.0 99.3 93.7 75.3 51.4 334 25.2 21.1 16.0 111 7.4 4.0 2.3 1.4
NS02GC20 100.0 99.7 95.3 88.9 76.9 48.0 19.9 9.1 7.5 6.1 5.1 3.9 2.8 1.8
NS03GC10 100.0 100.0 99.5 96.3 90.9 85.4 79.3 74.4 70.4 55.9 38.9 24.9 15.6 9.2
NS04GC10 100.0 96.8 93.2 80.9 60.6 40.5 31.0 26.5 23.6 18.2 14.3 10.1 7.0 4.3
NS04GC20 100.0 100.0 99.6 98.8 97.6 96.5 95.6 94.1 89.4 72.8 53.1 36.0 241 14.8
NS06GC10 100.0 98.2 96.5 89.3 78.2 57.1 34.8 26.0 20.5 18.4 11.5 6.6 4.0 2.1
NS07GC10 100.0 100.0 99.2 97.3 96.0 94.8 91.8 85.6 73.8 60.0 49.3 33.2 23.5 15.2
NS07GC30 100.0 100.0 99.7 96.9 96.4 96.1 95.8 94.8 94.3 86.9 70.1 52.9 27.8 15.3
NS08GC10 100.0 100.0 100.0 98.9 97.7 97.2 96.9 95.4 90.6 77.4 60.6 42.0 28.8 17.6
NS09GC10 100.0 100.0 100.0 99.4 98.8 98.4 97.9 97.2 93.7 85.0 65.6 44.6 30.1 18.3
NS10GC10 100.0 100.0 99.8 99.7 99.2 98.8 98.6 98.3 95.4 84.2 67.2 45.7 31.8 19.1
!‘l‘-mgJ
o
g Notes to the Testing:
I
'ﬁ, 1. Organic matter was not removed prior to testing, thus the reported values are the "apparent” grain size distribution. See narrative for discussion of the testing.
[1:158
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Apparent Grain Size Distribution Summary

Ecology & Environment

002330.WD10

Percent Retained in Each Size Fraction

Very . . . .

Coarse | Medium | _. Very Fine .| Medium . .. | Very Fine Total
Sample No. Gravel Cg:;ze Sand Sand Fine Sand Sand Coarse Silt Silt Fine Silt St Clay Fines

Phi Size > -1 -1t0 0 Oto1 1102 2t03 3to4 4105 5106 6107 7t08 8to9 910 10 <10 <4
Sieve Size >#10 10to 18 18-35 35-60 60-120 120-230 <230
(microns) (2000) | (2000-1000)| (1000-500) | (500-250) | (250-125) (125.62) 62.5-31.0 | 31.0-156 15.6-7.8 7.8-39 3.9-2.0 2.0-1.0 <1.0 (<62)
0.3 2.2 35 3.5 3.2 4.1 8.0 19.8 15.7 13.6 8.1 6.8 11.3 83.3

NS02GC10 0.1 2.8 2.9 3.2 2.8 3.7 9.4 17.2 17.4 13.0 8.7 7.0 11.6 84.4
0.7 2.7 3.9 34 3.4 4.6 7.3 16.9 16.7 13.5 8.5 6.6 11.7 81.3

NS01GC10 6.3 18.4 24.0 18.0 8.2 4.1 5.1 5.0 3.7 34 1.7 0.9 1.4 21.1

NS02GC20 4.7 6.4 12.0 28.9 28.1 10.8 1.5 1.5 0.9 1.2 1.1 0.9 1.8 9.1
NS03GC10 0.5 3.2 5.4 5.5 6.1 5.0 4.0 14.4 17.1 14.0 9.3 6.4 9.2 74.4
NS04GC10 6.8 12.3 20.3 20.1 9.5 4.5 29 5.4 3.9 4.2 3.1 2.7 4.3 26.5
NS04GC20 0.4 0.8 1.2 1.1 0.9 1.5 4.6 16.7 19.7 171 11.8 9.4 14.8 94 .1
NS06GC10 3.5 7.2 11.1 211 22.3 8.8 5.4 2.1 6.9 4.9 2.7 1.8 2.1 26.0
NS07GC10 0.8 1.9 1.2 1.3 2.9 6.3 11.8 13.8 10.6 16.2 9.7 8.2 15.2 85.6
NS07GC30 0.3 2.8 0.5 0.3 0.3 1.0 0.5 7.3 16.8 17.2 25.1 12.5 15.3 94.8
NS08GC10 0.0 1.1 1.2 0.5 0.3 1.5 4.8 13.2 16.8 18.6 13.2 11.2 17.6 95.4
NS09GC10 0.0 0.6 0.6 0.4 0.5 0.7 35 8.7 19.4 21.0 14.5 11.9 18.3 97.2
NS10GC10 0.2 0.2 0.4 0.5 0.2 0.2 3.0 11.2 17.0 21.6 13.9 12.7 19.1 98.3

Notes to the Testing:
1. Organic matter was not removed prior to testing, thus the reported values are the "apparent” grain size distribution. See narrative for discussion of the testing.
ow24




QA SUMMARY

Client: Ecology & Environment Project No.: 002330.WD10
ARI Trip. Sample ID: Oow24B Batch No.: 0ow24-1
Client Trip. Sample ID: NS02GC10 Page: 10f1

Relative Standard Deviation, By Phi Size

Sample ID -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
100.0 100.0 99.7 97.5 94.1 90.6 87.4 83.3 75.3 55.5 39.8 26.2 18.1 11.3
NS02GC10 100.0 100.0 99.9 97.0 941 90.9 88.1 84.4 75.0 57.8 40.3 27.3 18.6 11.6
100.0 100.0 99.3 96.6 92.7 89.2 85.9 81.3 74.0 57.0 404 26.9 18.4 11.7

AVE NA 100.00 99.63 97.05 93.60 90.25 87.13 83.00 74.75 56.76 40.16 26.78 18.34 11.54
STDEV NA 0.00 0.29 0.47 0.82 0.88 1.14 1.57 0.70 1.17 0.32 0.57 0.27 0.24
%RSD NA 0.00 0.29 0.49 0.88 0.98 1.31 1.89 0.94 2.06 0.79 2.13 1.47 2.10

The Triplicate Applies To The Following Samples
. Pipette
Client 1D Date Sampled Date Extracted Date Complete QA Ratio Dgta porﬁgn (5.0-

(95-105) | Qualifiers 25.0g)
4/13/2009 4/23/2009 4/28/2009 97.6 7.9
NS02GC10 4/13/2009 4/23/2009 4/28/2009 97.5 7.5
4/13/2009 4/23/2009 4/28/2009 97.8 7.4
NS01GC10 4/13/2009 4/23/2009 4/28/2009 102.3 7.8
NS02GC20 4/13/2009 4/24/2009 4/28/2009 100.6 7.0
NS03GC10 4/13/2009 4/23/2009 4/28/2009 96.5 6.4
NS04GC10 4/15/2009 4/24/2009 4/28/2009 102.2 20.2
NS04GC20 4/15/2009 4/23/2009 4/28/2009 97.1 9.0
NS06GC10 4/14/2009 4/23/2009 4/28/2009 100.3 5.8
NS07GC10 4/14/2009 4/24/2009 4/28/2009 96.5 141
NS07GC30 4/14/2009 4/24/2009 4/28/2009 95.0 15.4
NS08GC10 4/14/2009 4/23/2009 4/28/2009 97.5 5.9
NS09GC10 4/20/2009 4/23/2009 4/28/2009 95.6 6.2
NS10GC10 4/14/2009 4/23/2009 4/28/2009 97.2 6.0

* ARl Internal QA limits = 95-105%

Notes to the Testing:

1. Organic matter was not removed prior to testing, thus the reported values are the "apparent” grain size distribution. See narrative for discussion of the testing.

ow24
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PSEP Grain Size Distribution

Triplicate Sample Plot
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PSEP Grain Size Distribution
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PSEP Grain Size Distribution
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Job No._D\W24

PSEP GRAIN SIZE ANALYSIS

ARI| Sample No.

B

Set-up Date:4’!23 'Oq

Client Sample No._NS@2:6C\ @
72N

Sample Description:

Calgon Batch # | Icli Sieve Set # J

SOLIDS CONTENT

Ky e
J

Moisture Content

|nitials§g_

Container No. l F
Tare Weight ‘52(]}2
Wet Weight + Tare 221377 L
Dry Weight + Tare 7 S50 o
’ Test Sample Initials gg
Container No. ' 3 (ﬁ

’ Iare Weight 50 354?
Wet Weight + Tare 76’4 |$2—
Dry Weight + Tare S [ 9% ETA

4/27/2009 ~alt Correction

Da\t;Sieved: [” /.Q L’l /‘07

nitiols AL
Sieve Size Weight Retained

Tare SO , 55 3 g
¢ 150,3538
0 150.33799
8 |50. 58 7]
s |50, 9143
60 5 QA4 (v
2 |S[ Sq0b
20 |51 9%
PAN

OD. 077

are WH.

are + Dry Sample

alt Correction (x 50)

}
PIPETTE ANALYSIS Temp:23
Initials ° TIME

Tare ID Tare Wt Dry Wt & Tare: 10:21:00
B-i-\ [1.831% 3025 10:21:20
R-1-2 | | S14%4E) | w92 10:22:46
B-1-311.5195  |/.63D 10:28:05
R-1-4 | | 5043 | 15905 10:49:18
B--5 | |. 5025 |1.5624 12:14:00
Ri-le | 1515  [1.5301 15:47:00
B [543 |is5324 8:57:00
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PSEP GRAIN SIZE ANALYSIS
Job No. OWN24 ARI Sample No.___ =2 Client Sample No. NSR2E D
Set-up Date: 4!”28 fDﬂ Sample Description: BI\M CJO\M
Calgon Batch # _ 1 Ssieve Set#_ D\ Date Sieved: L1 /Q L( /O 9

SOLIDS CONTENT

SIEVE ANALYSIS

Moisture Content initiais ) Initials
Coniner Ne. 5T = Sieve Size Weight Retained
Tare Weight ]544? Tare S ’ ¢ S l S 8
Wet Weight + Tare 29,4947 4 S [ 51{ g 8
Dry Weight + Tare | [ . 9! L9 0 5[ S& %A

NS

;,, ~ Test Sample lnitials_@_ 35 %Q‘ - O 3 93

Container No. /<0 2 ) Q\' 39 E &‘
, .'l;are Weight 51, 50[ | 120 5 & ' S > QO

YVet Weight + Tare 154292 230 S L ? Q B 9

Ory Weight + Tare NAY $R I aa PAN O, 079
¥ AR

| 4/27/2009 “ialt Correction

‘are Wt.

Temp:23  are + Dry Sample

PIPETTE YSIS
Initials - TIME

alt Correction (x 50)

Tare ID Tare Wt Dry Wt & Tare  10:24:00
B-2-\ | 13A3R | L3030 10:24:20
BAA| [ &404 | liwe4 10:25:46
Ba23| 1.5300 |il44t 10:31:05
R-2-4 |-513e |15 L4 10:52:18
B2 5 1-52?54@ .5R05 12:17:00

-2 .51 [I555  1550:00
B-2F| L5155 5400 9:00:00
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Job No. _OW 24

ARI Sample No.

PSEP GRAIN SIZE ANALYSIS
R-2

Client Sample No. AISG2-6CA @

Set-up Date: 4 !23/% Sample Description: Sty c\au

Calgon Batch # __J€1<- _ Sieve Set #

uDate \SLi}eved: L/l / QY / 9 7

SOLIDS CONTENT

SIEVE A%LFIS
Initials

Moisture Content Initials !
Container No. “3 L Sieve Size Weighty Retained
Tare Weight 154 A Tare So. 41 ol
Wet Weight + Tare 24.9552 4 505 L,’ L9 L
Dry Weight + Tare lo&a‘a\ Y 10 gOe L’[%L’[,
18 Se. 73 4|
' - Test Sample Initials 35 S [- QO 7 & ?
Container No. /13 60 b‘ ! L/( 9 LT b
 Tare Weight 50.424+; 120 S [. 7 f 3 l/l
Wet Weight + Tare 151163 230 N3, 1332
Dry Weight + Tare Sa, [ ¥ 7@ PAN O'Q?ﬁs
_ 4/27/2009 ~ It Correction
¥ : re Wt.
PIPETTE ANALYSIS Temp:23  re + Dry Sample
: Initials TIME It Correction (x 50)
Tare ID Tare Wt Dry Wt& Tare .10:27:00
B3-1] [3a\0  [L.LB33 10:27:20
R-3-2| 1513 |ivekd 10:28:46
R-23 | i-5021 Lol 2 10:34:05
B53-4| \.5onsl (1L.5F900 105518
B35 160a» 15624 12:20:00
| | 924 [\5%2) 15:53:00
B33 151 |lss59= 9:03:00




JobNo. DW24

Set-up Date'

lzslbq

PSEP GRAIN SIZE ANALYSIS

Client Sample No. NS G LI D

ARI Sample No. A

Calgon Batch # l_d_l 3: Sieve Set # 3‘

Sample Description: .@J@Mﬁgj_&ﬂ-_,__dg.ﬂlu_@m_ﬁ@ P )
iude:;
Date Sieved: L/’//Q Lf /(37 e;{iao

SOLIDS CONTENT

SIEVE A%kYSIS
" Initials

Moisture Content lnitials%

: Sieve Size Weight Retained
Container No. ’?(0 : _
Tare Weight | 54@,\? Tare PL }) e C
Wet Weight + Tare 4z, 3(044 ’ 4 (,( 7' 9 ? Q
Dry Weight + Tare 3@ 9‘) 55 0 5[ 9(95

18 58z

~ Test Sample Initials “ng 35 €7 E 5 5 b
Container No. I?b 60 7 (/f\ 3\ 46 Q
Tare Weight A9 LEz4 120 7 7.3 19
Wet Weight + Tare 104. 72274 230 ? % %3\ 7 /
Dry Weight + Tare 79’ l? 9(9 PAN 0. ﬁ&(?/

' 4/27/2009 3alt Correction
- fare Wt.
PIPETTE ANALYSIS Temp:23  [are + Dry Sample
Initials TIME >alt Correction (x 50)
Tare ID Tare Wt Dry Wt & Tare  10:30:00
A-| 1 542F | lwa2s 10:30:20
A | [-&ccle |lb259 10:31:46
AD | 15402 |1L2w7 10:37:05
A-4 | 14921 |isss5% 10:58:18
p-5 [4LdF |I.5007F 12:23:00
f- | 19250 |[15612 15:56:00
A1 1.839¢ 15590 . 90600
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PSEP GRAIN SIZE ANALYSIS
Job No. DWW LY ARI Sample No. C Client Sample No.N S 2¢C)
r
Set-up Date: drd e Sample Description; OV AUANRC D@18 2 A |, SASDY SicT

Calgon Batch # | /f'i J-  Sieve Set# ;D\ Date Sieved: b‘ / a ? /O}

SOLIDS CONTENT

SIEVE ANALYSIS

~ Moisture Content Initials (57> Initials ¢

;
Container No r’)@ Sieve Size Weight Retained

: \
Tare Weight . g—t{] 9 Tare L‘ }' "( ]( (v 7
Wet Weight + Tare 15.081 4 "1 9 O 5{ ;
Dry Weight + Tare l (,/ ) g ¢ ? 7 10 Sg }
18 SQ Q a

' - Test Sample Initials __&1d 35 ((‘1 ‘I[ 3\7 .\b g
Container No. i?C 60 - % .? 5 k’) (1 L/\
Tare Weight =R 120 L. Q2 o
are Weig 49.47960 h

Wet Weight + Tare (0-U) e 230 , 9 S 7 |
Dry Weight + Tare “&Qf [9Q (,l PAN :% '—1&4

- 4/27/2009'\ 'lt Correctioh.
t e Wt.
Temp:23 e + Dry Sample
PIPETTE YSIS t Correction (x 50)
Initials TIME
Tare ID Tare Wt DryWt& Tare. 10:33:00

C | (%o |. #5390 10:33:20
C& | \ 54d\ LeF23 103446
C3 .90 |]. w224 10:40:05
C-4 1L51F) [ b04x% 11:01:18
CH 1518 |1.5%25 122600
Cl | 152 |lsepa 15:50:00
C-7 .1 544% |15%([F 90900

T
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PSEP GRAIN SIZE ANALYSIS
JobNo. _OWZ 4- ARI Sample No. D Client Sample No. NP A D
Set-up Date:_ 4 LZ%]M Sample Description:_StHu chu ,,)(72@\(«\1\)((}{7
Calgon Batch # | S&\ }_’ Sieve Set # Q\ D D(aé Sieved: I/L [Q L’l [ Q?

SOLIDS CONTENT

SIEVE ANALKSIS
Moisture Content Initials _@ Initials
- - Sieve Size Weight Retained
Container No. | | [ -
Tare Weight ].5447 ' Tare i/( 9: LS J l
Wet Weight + Tare 21l 4 L't . G S ? {
Dry Weight + Tare ¢. b A 10 9 Jo1%
(k 1
3 e 119, 9814
N _ Test Sample Initials_GC) 35 bo. 44k /
t Q :
| Container No. 111 % 29 7& LT b
[ Tare Weight 49 |22 120 .4y 923
| Wet Weight + Tare 1557139 230 g f 4 7 % e
Bry Weight + Tare 5. 99 gl_/( PAN O.lqoo

4/27/2009 >alt Correction

J | “are Wt.

- Temp:23 -~ "are + Dry Sample
PIPETTE ANALYSIS

Initial TIME Salt Correction (x 50)
nitials

Tare ID Tare Wt Dry Wt & Tare 10:36:00
D LBALR | lLges 10:36:20
D2 | 5340 || g 10:37:46
D2 4964 Lo 10:43:05
-4 |- 504+ | l.LD33 11:04:18
D5 | [ ho¥4lls5792 12:29:00
Dl 18245 [ 1.561%  16:02:00
D-F 159 |1.555% 9:12:00
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Job No. O\K"'L\‘

PSEP GRAIN SIZE ANALYSIS

Client Sample No. NS @ \(é [y

ARI Sample No.

E

Set-up Date: L(/‘U*/lfl Sample Description: (SZaANr ¢ DEALC ill’ikf.ﬁ oll / e SM&L(?I&U

Calgon Batch # ]f] 1~ Sieve Set#

SOLIDS CONTENT

I Date Sieved: "I /Q_; fO 9 Y 5“-'(\((4«&‘(

SIEVE A%AkYSIS

Moisture Content Initials_& Initials
Container No. Y1 Sieve Size ’ Weight Retained
Tare Weight f."SIH% Tare H~ 9, L} g \1\
\{Vet Weight + Tare 2(:15—0q D 4 ‘,\a \ [,l 3 3
Dry Weight + Tare “; i g& b b 10 l';//[ /O 3 (4
v b4, 2§47
! Test Sample Initials él,'s 35 7 9. ?l’; 95
Container No. 222 60 ?5; ‘_@ gS _
| Tare Weight 4 6o O 120 |o Q. db b (g
Wet Weight + Tare N ALY 230 l Q S , (ZS 9 9'&
bry Weight + Tare lQ?r lSQ % PAN [’ (D( q L1
p 4/27/2009 alt Correction
* are Wt.
PIPETTE ANALYSIS e
Initials TIME
i Tare ID Tare Wt Dry Wt& Tare.  10:39:00
E-\ 5202 1.907% | 10:39:20
E-2 1562} 1.924F 10:40:46
" LE-3 15540 1.8350 10:46:05
£-4 15430 LF L5 11:07:18
L E-S 1552 [ F\24 12:32:00
| E-b 15521 55 116:05:00
E-1 [15593 [ L2327 ~9:15:00



Job No. b\NZAr ARI Sample No. F
Set-up Date: 4[23]0‘1 Sample Description: 8]\@ QW’\V
Calgon Batch # | [fi +4- Sieve Set# &

PSEP GRAIN SIZE ANALYSIS

Client Sample No.

NS%&:CLL@

SOLIDS CONTENT

Date Sieved: L’( /& bl /O 7

SIEVE AN \%SIS

Moisture Content Initials'e'gi) Initials _J

Conainar No. ] 277 Sieve Size Weighf Retained
Tare Weight |.53775 Tare SO d ;Z Ll L
Wet Weight + Tare 3\2%(14{@ e 4 SO . L1 7 l/L L
oW T T4, 53 4T v [50.5007

18 So, 590k
' Test Sample Initiats _ €S 35 S O 70 33
. .

Container No. (22 60 SO % Q 99\
'!;are Weight 0.4 2| 120 S 0, % 7 3 S
Wet Weight + Tare ‘,%q-)%% 230 S [ ; O ‘/[ D) 9
Bry Weight + Tare Sl o7 1) PAN ©.0349
| AR ‘

" 4/27/2009°3|t Correction

! are Wi,

Temp:23 are + Dry Sample
P|PETTE A SIS alt Correction (x 50)
Initials TIME

i Tare D Tare Wt Dry Wt & Tare  10:42:00
F-1 15372 3135 10:42:20
F-2 L5340 L a5 10:43:46
F-3 15460 a2 10:49:05
F4  lisqp . 545, 11:10:18
5 lis232 | 53] 12:35:00
F-b || 5404 [.59%) 16:08:00
F-1 15444 5821 9:18:00




PSEP GRAIN SIZE ANALYSIS
Job No. _O\WNZ2 4 ARI Sample No. - Client Sample No._ NEPIEECAD
Set-up Date: 4—!7-3 |09 Sample Description: Ol Bheen csde nesS ’Ql'Hafhbl
Calgon Batch # | A~ Sieve Set# l Date Sieved: l/\v‘ / ;L’f / 9) 9

SOLIDS CONTENT

SIEVE ANALYSIS

. Moisture Content Initials@ | Initials A4 [\

- Sieve Size Weight Retained
Container No. 2\2. :
Tare Weight 153077 Tare l/(z} J ? -3 ? I
Wet Weight + Tare 326‘2_64— 4 ng D\L,( |l
Dry Weight + Tare ‘/l,l' ‘90 7a\ 10 SQ! (»79\(73

8 152,935%

" . Test Sample Initials ﬁn ‘2 35 S \’( ' »?O (’l >
‘_Contai;rer No. 212 60 5 ?: : L/‘ Qg L'Tl
Tare Weight 49 933% 120 (0 L’[ .3 ? { 5
Wet Weight + Tare 10171 230 - | Lo 5&5 2
-[DryWe?ithTare ‘0(9- \';( Wb PAN . aﬂ%};

Al
4/27/2009 alt Correction

i ' are Wi.

Temp:23 are + Dry Sample
PIPETTE YSIS alt Correction (x 50)

Initials TIME

! Tare ID Tare Wt Dry Wt& Tare  10:45:00
T-i  [I5461 L3005 10:45:20
I-2 [\523% o234 10:46:46
I-3 115424 Wy ERS 10:52:05
-4 (1546t [ O FO>__11:13:18
IS5 ||513% LbleS  12:38:00
T- [543 530 16:11:00
-1+ L5533\ 1.5519 92100




Job No. OW 2.4

ARI Sample No.

PSEP GRAIN SIZE ANALYSIS

i

Client Sample No. s @B X &CUP

Set-up Date: L{(‘L\f(‘ﬂ Sample Description:_Q ¢TH CLAY ,WO]CLV\;L, ‘4/\@,5

Calgon Batch # [ ﬁ Sieve Set #

Q

Date Sieved: ﬂ /Q 7( / 0

SOLIDS CONTENT

SIEVE ANALYSIS

Moisture Content Initials&y Initials A R
éontamer No: 5o Sieve Size Weight Retiined
Tare Weight (. f-’-}‘tﬁ, Tare L" ‘9, S £ L (7
Wet Weight + Tare Qci 8&’ } ) 4
Dry Weight + Tare L | ( 10 {/l 9: 7 ! A (4
18 No. @dol
F Test Sample Initials ﬁ_g‘:\} 35 O QB 5 l
Container No. (38 60 20 bl '7 3 L
, '{are Weight L_(elgq’)__q 120 S’O . 9 a ?) 7
Wet Weight + Tare RIS Q,é’ 230 S [p 75 % S
Bry Weight + Tare A, |96 PAN O. QY b g
4/27/2009 alt Correction
A are Wt.
Temp:23 are + Dry Sample
P'PE.TTE A SIS alt Correction (x 50)
Initials TIME
) Tare ID Tare Wt Dry Wt& Tare 10:48:00
K-\ li5205 |. 334 10:48:20
K-2. ||.555, |.%I715 10:49:46
K2 1584 L3495] 10:55:05
-4 15%25 [FolY 11:16:18
} K5 sk L3051 12:41:00
Kb [1.579% .35 | 16:14:00
K+ 1533 1. 594G 9:24:00




Job No, (DWW 2.

Set-up Date: H/24 [67]

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

L

Client Sample No.sb& FAC 3

Sample Description:__ 9Ty Cy | srganic *ﬁn&&

Caigon Batch # | W’?

Sieve Set # I

SOLIDS CONTENT

Date Sieved: \IL\ /a ‘;( /QZ

SIEVE

A%A?%YSIS
Initials A |4

Moisture Content Initials& S
- Sieve Size Weight Retained
Container No. I‘\’ C
Tare Weight I.538%7 Tare 1 }'a ? Y E L1
Wet Weight + Tare 2 g‘ "}08 4
Dry Weight + Tare HM.Qb {0 10 Ro. o 1 ‘77\
8|S0, 9 ¢ LA
' Test Sample Initials_%_ ' 35 SO r S K”/ (.; %
Container No. /go % S €. Lja ? 8
Tare Weight U91.973 LIO . 120 5 O . L‘) L 7
- Wet Weight + Tare 1G¢ "S‘é‘%“{ 230 5@ . %3\ ? ?‘
Bry Weight + Tare Lo.%9( > PAN O, 01
Talt Correction
} 4/27/2009 “are Wi
: T :23 _are + Dry Sample
PIPETTE YSIS emp 3alt Correction (x 50)
Initials TIME
j Tare ID Tare Wt Dry Wt& Tare  10:51:00
-1 L534¢] 909 10:51:20
L2 || 59200 (Y4A0I5 105246
3 1504w el 10:58:05
L= || 5393 . €2¥Y - 11:19:18
| S s34, 3o} 1244:00
L |\5550 .53 16:17:00
=7 |IZ33D | S 9:27:00

10




Job No._ DWN24

PSEP GRAIN SIZE ANALYSIS

Set-up Date: 5"2.3‘()_‘] Sample Description:

ARI Sample No.

WA

QA

Client Sample No._NBRRE L D

Date Sieved:

Calgon Batch # _|TF _ Sieve Set #
SOLIDS CONTENT
SIEVE ANALYSIS
Moisture Content Initials€$) Initials AR
Container No. ] 5(() Sieve Size Weight Retained
Tare Weight |.552) Tare 5 O 5 Y ?%
Wet Weight + Tare B\ 75D 4 Se.54 ¢
Dry Weight + Tare 9' |£703> 10 SOrS(—l ?8
| 18 S50: bl39
! Test Sample - Initials _t) 35 RQQ Ay l g
—r - ,
Container No. G 60 DO - 73\ ‘ q)
Tare Weight =0.5512 120 50, FY90
Wet Weight + Tare 71431 230 S Oy % 3) L{O
Bry Weight + Tare EO’ :&(f) 7L PAN D,Q ?)%é
:
) 4/27/2009 alt Correction
R are Wit.
PIPETTE YSIS Temp:23 are + Dry Sample
Initials > TIME alt Correction (x 50)
Tare ID Tare Wt Dry Wt & Tare 10:54:00
-\ 1547 L3739 10:54:20
2 150> lLbgsg 10:55:46
-3 157342 [ 820 11:01:05
-4 15359 L2272 11:22:18
MH  lis22s L5952 12:47:00
M-y 193] L5332 16:20:00
A\ il | Bo) 1 [.5505 9:30:00

[
e

g
5
%
{4

Iy
§

I
i




PSEP GRAIN SIZE ANALYSIS
Job No. ONNZ A AR Sample No. N Client Sample No._NRIAGC D
Set-up Date: 4 ‘EIQI Sample Description:_Ot | ([ﬂ)\e\ Shech *W |
CalgonBatch# [ Sieve Set# l Date Sieved: 1 / 2LY / 07

SOLIDS CONTENT

SIEVE ANALYSIS

~ Moisture Content Initials@ Initials
VCc\mtainer o |57_ Sieve Size Weight Reta'ined
Tare Weight | 544y Tare Ll?: “9r43
Wet Weight + Tare 33 I(pO\S' 4 L[ 9 z_,l ! L[ 3
Dry Weight + Tare 9;L,l7 O(d 10 L‘[;' L1 | %3
TRCACTOT
_,! Test Sample Initials -6’6 2 35 L" 9. '/( 90 5
Container No. (B2 60 H 91 g[ 7&
Tare Weight 49 4151 120 4 9 YLS
Wet Weight + Tare 14 23905 230 "l 9, 59 | 3
Dry Weight + Tare L,[ 9. LI [ PAN Q‘ o l % 9
: 4/27/2009 Zorrection
g Wi.
PIPETTE ANALYSIS Temp:23 + Dy Sample
Initials TIME ~orrection (x 50)
) Tare ID Tare Wt Dry Wt & Tare 10:57:00
= 15139 L5332 10:57:20
-2 15203 L5 10:58:46
-3 .54 [ bl | 11:04:05
-4 5441 [(A420  11:25:118
5 15125 L5% | 12:50:00
Ho V55l |- O3 16:23:00
N-T {I=404 .5%32  9:33:00




Job No.

OW24

ARI| Sample No.

Set-up Date: &\ﬁi@] Sample Description:
Calgon Batch # bl dl 1 Sieve Set#

PSEP GRAIN SIZE ANALYSIS

Client Sample No.ﬂ&%ﬂ@

0

St e lay

A

LDjate Si:\;d: L’\/&‘/I / 0 ?

SOLIDS CONTENT

SIEVE ANALYSIS

Initials AR

Sieve Size Weight Retained
Tare 517 bg ()2)
4 506963
o 5L bI LY
18_ 5L 073
35 S(.731S
o |50 3bod
20 150 7347
20 | S - 7%41
PAN Q00068

Salt Correction

Tare Wt.

Tare + Dry Sample

Salt Correction (x 50)

Moisture Content Initials @_
Container No. \?'1
Tare Weight 167720
Wet Weight + Tare 2_? olpd 2.
Dry Weight + Tare (6 . L% o b
- ~ Test Sample Initials &3_
Contai;ier No. |\’;>7
, Iare Weight 6’ eRa]
- Wet Weight + Tare 75 04 2R
[ Bry Weight + Tare S [. %o I 3
3 4/27/2009
‘ - Temp:23
PIPETTE ANALYSIS
Initials TIME
¢ fare ID Tare Wt Dry Wt & Tare. 11:00:00
O-\  liszs [ ARG 11:00:20
O-Z lisdv4 |.LIRO 11:01:46
D3 L5430 b5 | 11:07:05
04 |l5426 35T 11:28:18
05  15FeD L4249 12:53:00
Olo  |15%23 1.6313 16:26:00
O+ |ls34s I.LOF4G 9:36:00

o

i
vﬁ'gi
Eiﬂ
e

0
i




0 Analytical Resources, Incorporated
Analytical Chemists and Consultants
May 1, 2009

Mark Longtine

Ecology & Environment, Inc.
720 Third Avenue, Suite 1700
Seattle, WA 98104

RE: Project: 002330.WD10
ARl Job: OW26

Dear Mark:

Please find enclosed the original chain of custody documentation and the final data
package for samples from the project referenced above. ‘

Sample receipt and details of these analyses are discussed in the Case Narrative.

An electronic copy of this package will remain on file with ARI. Should you have any
questions or problems, please feel free to contact me at your convenience.

Sihcerely,
ANALYTICAL RESOURCES, INC.
Kol gt
— A —
Susan D. Dunnihoo
Director, Client Services
sue@arilabs.com
206-695—6207

cc: eFile OW26

Enclosures

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 ¢ 206-695-6200 ¢ 206-695-6201 fax



Chain of Custody
Documentation

prepared
for

Ecology & Environment

Project: 002330.WD10

ARIJOB NO: OW26

prepared
by

Analytical Resources, Inc.



ARI

Chain of Custody Record & Laboratory Analysis Request

Turn-around Requested:

of 3

Ah Client Company:
C!iQQQQQ\A 4

Client Contactt.) ()

. Phone: (p Date: oo

CnimmntTAC, eai-asst | P/ [P
’ No.ot * Cooler

ahng Coolers Temps:

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

|[ Crient Project Name:

002550 .LOuDlO

Analysis Requested

Notes/Comments

Client Project #:

Sample ID

Samplers: _ p
Do Pedesen
I D

Date

Time

Matrix

No. Containers

nS

NS OFHEC 1O

T /on

Dedimant

ANSOFERD)

Y1/

IER
W42

Yo

!

ASOREC IO
NSCOR&C 10

7{90/ 0|

240 A

NS 1OGC 1O

1440

NS (L A&CIO

Y/

Y4 Jor

\(2\B

NS\JdACIO

%”/m

1352

d

NS R2&CAO

oz

\ 35

NS IHEC IO

L%5/0"\

|90

/

NS \ZaC )0

/1o

| 5022

s

N

/L

Comments/Special Instructions

o
]
]

e

I3

Relinguished by: Received by: Relinquished by: Received by:
(Signature) (Signature) A .. (Signature) (Signature)
Printed Name: \ NJ Printed Name: Printed Name: Printed Name:
[ (_ MPA, ;r}\mx&/ f’t’\ /’{«o(.w—\
Co& ? ) Company: /4£/ Company: Company:
Date & Time: Date & Time:

ey

Yh\fa 1015

Date &2}172

(/s

[21%

!IE%’;I Limits of Liabllity: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
%[E{;[ meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

%] said services. The acceptance by the client of a proposal for services by AR release ARI from any liability

f]gl signed agreement between AR/ and the Client.

in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Chain of Custody Record & Laboratory Analysis Request
A LA " [Turn-around Requested: Page: 3 of 3 ' Analytical Resources, Incorporated
AR' \I ; (AL O'Z)(o — < l : a Analytical Chemists and Consultants
lent Company: ate: ce 4611 South 134th Place, Suite 100
é(,ofgau +Endaonm o6-TNC A4~ 9537 /'Q\/f | Present? Tukwila, WA 98168
Client Contacti/() No. of Cooler 206-695-6200 206-695-6201 (fax)

M ol LQf\a'E‘\ nNo Coolers: Temps:

Client Project Name:

DO&%%O . L:))AD l O Analysis Requested Notes/Comments /

Client ngect %z ‘w, lO Samplej: m}

Phone:

Sample ID Date Time Matrix | No.Containers

NS4 AC0  [19)0] 125 Erdmatt |
NS EC10 M| 100)
NSIFAC IO [Hvfpal0433
NS IRGCID e/ |\ D35
NS AGC IO [Mefa I3 H
NS IAE A0 [P 1237
NS00 [ Yefm| 1420
ASRACIQ 3| L 0F
NSHECLD [Vt | 1t & |
— — e

Com ments/Special Instructions Relinquished by: Received by: Relinquished by: Received by:

(Signature| (Signature) / C, (Signature) (Signature)

Printed Najne: - Printed Name: X rinted Name: rinted Name:

C%-;;“Mﬂ &L\{\\«J‘t{ C tp | K"CL\ H“\J’J'ﬁ : tod N Printed N
ompany: . ompany: ompany: Company:

_D—g-@w% "/E"\\Am‘\’ Date & Ti Aﬁ { Date & Ti D Ti

ate & Jime: ate & Time: ate & Time: ate & Time:
Pai/oa 1015 laifr _lgs

_‘Egll_imits of Liability: AR will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR! Quality Assurance Program. This program
N meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
fﬁ-?;isaid services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

4kigned agreement between ARI and the Client.

pel
e\'UL;f\ g-\K

pd

v

KX S I <A P ] XX

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Chain of Custody Record

& Laboratory Analysis Request

Turn-around Requested:

Page:

Z

ARI Client Company:

Client Conma)’(% \_\an‘é\(\g) i

| 'No. ot
Coolers:
L ,

“Cooler
Temps:

Ecoloons + Enwrontent Jine., 2 a3 ,‘f/al/o‘?,_,,.""*se”” %3

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Client Project Name:

QOXAA0.

LSO

Analysis Requested_

Notes/Comments /

— =

Client Project #: Samplers:
QQ%_I
e

Sample ID

Date

Time

Matrix No. Containers

P2y
CrainSze

MSOIGCIO

Yl

244

NS&CIO

\450

| |
[

NSDGCRD

Yiafoa

Y2

\450

NSOAEC 1O

Vo)

1(,\O

NSOAACIO

Y ohal \HO

JROHECAD

"%5’/0"\

nWHo

NS056C 1O

%5

V34

e

NSO5ECHA0

|31

NS &lIO

‘%6/0‘1
7/!4 /o"(

D\S

/

N O aCad

Y4/

?[‘%@,
i

Comments/Special Instructions Relinquibhed by: Received by: Relinquished by: Received by:
(Signature) (Signature) (Signature) (Signature)
Print‘i\lame: ﬁ yv{A Printed Name: / / ﬁ Printed Name: Printed Name:
{ L i
LA SJ\ = /Q < FHadin
Company: E: Company: AK Company: Company:
Date & Tjme: Date & Time: Date & Time: Date & Time:

I

fXX?KxXXXXXX

YA 1015

"/7.1/0‘1

[0S

”Egi Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR! Quality Assurance Program. This program
ELE! meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
il%@sa/d services. The acceptance by the client of a proposal for services by ARI release AR/ from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
ke signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Analytical Resources, Incorporated
Analytical Chemists and Consultants

/2

Project Name:

Cooler Receipt Form

002310 . 1 O

ARI Client: Ecoldfﬂd' EHVmene*i’/

COC No(s): NA

dWk

Assigned ARI Job No: Tracking No:

Delivered by: Fed-Ex UPS @hnd Delivered Other:

NA

Preliminary Examination Phase;
Were intact, properly signed and dated custody seals attached to the outside of to cooler?
Were custody papers included with the cooler? ...
Were custody papers properly filled out (ink, signed, etc.) ..........cocoiviiiiiiiiiiiiien,

Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry})........

YES
~

YE NO
NO

3¢ 0.8

@

(—

If cooler temperature is outonﬂpliance fill out form 00070F

Cooler Accepted by:

Date: 1//2//0q Time:

liz O

Temp Gun ID#:__/©/(®¥8&

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included inthe cooler? ...t
What kind of packing material was used? ...
Was sufficient ice used (if appropriate)? ..........ooiiiiiiiiiiii i e
Were all bottles sealed in individual plastic bags? ...........cccoviviiiiieeii e,

Did all bottles arrive in good condition (unbroken)?
Were all bottle labels complete and legible? ... ... e
Did the number of containers listed on COC match with the number of containers received? ................
Did all bottle labels and tags agree with custody PaPErs? ......ocoe it e e
Were all bottles used correct for the requested analySes? ........cccceeeriiieciiei et

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...
Were all VOC vials free of air bubbles? .............co.oiiiiiii e,

Was sufficient amount of sample sent in each bottie? ...................

Time:

Samples Logged by: \ \

Bumrap Wet Ice Gel Packs Baggies Foam Block Paper Oth

NA

A
&

A\

YE

er:

BOHRTRD 7

< <
m m
w ”m

@

&
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

** Notify Project Manager of discrepancies or concerns **

Sample ID on COC Sample ID on Bottle

Sample ID on Bottle

Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:

Small 2 “sm”
Peabubbles = “pb”
Large 2 “lg”
Headspace - “hs”

Small Air Bubbles, !
- Zmien
.

i

Peabutiles’ LA RGE Al Buhbizs

24 mm l = 4 rmm

0016F Cooler Receipt Form

3/12/09
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” Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: Ecology & Environment ARl Project No.: OW26

Client Project: 002330.WD10

Case Narrative

1. Nine samples were submitted for grain size analysis according to Puget Sound .
Estuary Protocol (PSEP) methodology on April 21, 2009.

2. The samples were run in a single batch and one sample from this job was chosen
for triplicate analysis. The triplicate data is reported on the QA summary.

3. Six samples contained woody or other organic matter, which may have broken down
during the sieving process, affecting grain size analysis.

4. Four samples contained an oil-like sheen and/or smell. This is an organic
contaminant which is not appropriate for PSEP analysis and may have affected the
data.

5. The data is provided in summary tables and plots.

6. There were no other noted anomalies in this project.

Approved by: __a/ //L Ll & M Date: 5:////5)7

Lead Technician




ah

Analytical Resources Incorporated

0 Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 12/28/04

Inorganic Data

u

*

NA

Indicates that the target analyte was not detected at the reported concentration
Duplicate RPD is not within established control limits

Reported value is less than the CRDL but = the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is <5 times the Reporting Limit and the replicate control fimit
defaults to +1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5% of the analyte
“concentration in the sample.

J Estimated. concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

NR  Spiked compound recovery is not reported due to chromatographic interference

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

S Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

NA  The flagged analyte was not analyzed for

Analytical Resources Inc. Page 129 of 15312 Version 12-010

Laboratory Quality Assurance Plan 1/4/08
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Analyticél Resources Incorporated

‘als Analytical Chemists and Consultants

NS  The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag'is used only for GC-MS analyses

M2  The sample. contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification”

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified

values differ by 240% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
’ sieve analysis is requested and balances total grain size with sample weight. '

F Samples were frozen prior to particle size determination

SM  Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS  Sample did not contain the proportion of “fines” required to perform the pipette
portion of the grain size analysis

w Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Analytical Resources Inc. Page 1307 of 15373 Version 12-010
Laboratory Quality Assurance Plan 1/4/08
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Laboratory Data Package
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Geotechnical Analysis
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Apparent Grain Size Distribution Summary

Ecology & Environment
002330.WD10

Percent Finer Than Indicated Size

Very . .
Coarse Medium . Very Fine .
Sample No. Gravel Cg:;ze Sand Sand Fine Sand Sand Silt Clay
Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
Sieve Size " #4 #10 #18 #35 #60 #120 #230
(microns) 3/8 4750) | (20000 | (1000) | (500) (250) (125) (63) 31.00 15.60 7.80 3.90 2.00 1.00

100.0 100.0 100.0 97.6 95.6 94.7 94.0 93.1 89.9 79.8 60.9 46.4 30.7 18.8
NS11GC10 100.0 100.0 99.6 96.4 94.0 93.0 92.3 91.5 89.2 774 63.0 45.1 29.2 18.8

100.0 100.0 99.5 96.8 94.9 941 93.5 92.8 89.7 79.7 63.0 45.6 29.8 18.7
NS13GC10 100.0 100.0 100.0 99.8 99.6 99.1 95.4 85.8 79.5 65.4 40.7 234 16.5 10.0
NS13GC20 100.0 100.0 100.0 98.7 97.4 96.1 94.2 85.4 71.7 51.9 38.2 251 15.9 9.3
NS14GC10 100.0 100.0 99.9 97.2 95.5 94.7 93.5 91.8 88.3 77.3 61.1 41.6 26.7 16.6
NS16GC10 100.0 100.0 100.0 99.3 99.1 98.3 96.3 93.8 90.2 79.6 63.4 42.2 28.3 18.4
NS17GC10 100.0 100.0 99.9 99.8 99.6 99.0 97.9 95.9 72.0 63.1 51.4 37.7 26.9 18.9
NS19GC10 100.0 100.0 99.9 99.8 99.6 98.9 96.6 91.5 84.5 72.2 56.1 37.4 25.6 16.6
NS19GC20 100.0 100.0 99.5 97.5 96.1 95.7 95.2 92.5 83.9 73.7 58.2 42.3 29.3 19.0
NS20GC10 100.0 100.0 99.7 99.3 98.2 92.8 79.2 69.1 62.4 52.8 39.6 25.7 16.2 11.1
Notes to the Testing:
1. Organic matter was not removed prior to testing, thus the reported values are the "apparent” grain size distribution. See narrative for discussion of the testing.

ow26




Ecology & Environment
002330.WD10

Apparent Grain Size Distribution Summary
Percent Retained in Each Size Fraction

Very . . . .
Coarse | Medium |_. Very Fine .| Medium . .. | Very Fine Total
Sample No. Gravel Cg:;ze Sand Sand Fine Sand Sand Coarse Silt Silt Fine Silt St Clay Fines
Phi Size >-1 -1t00 Oto1 1t02 2103 3t04 4t05 5t06 6107 7108 8t09 9to 10 <10 <4
Sieve Size >#10 1010 18 18-35 35-60 60-120 120-230 <230
(microns) 2000) | (20001000 | (1000-500) | (500-250) | (250-125) | (125.62) 62.5-31.0 | 31.0-156 15.6-7.8 7.8-39 3.9-2.0 2.0-1.0 <1.0 (<62)
0.0 2.4 2.0 1.0 0.7 0.8 3.3 10.1 18.9 14.5 15.7 11.8 18.8 93.1
NS11GC10 0.4 3.2 2.4 0.9 0.7 0.8 2.3 11.8 14.4 17.9 15.9 104 18.8 91.5
0.5 2.7 1.9 0.8 0.6 0.8 3.0 10.1 16.6 17.5 15.8 11.0 18.7 92.8
NS13GC10 0.0 0.2 0.3 0.5 3.7 9.6 6.4 14.0 24.7 17.3 7.0 6.5 10.0 85.8
NS13GC20 0.0 1.3 1.3 1.3 1.9 8.8 13.7 19.8 13.7 13.1 9.3 6.6 9.3 85.4
NS14GC10 0.1 2.8 1.6 0.8 1.2 1.7 3.5 11.0 16.2 19.5 14.8 10.1 16.6 91.8
NS16GC10 0.0 0.7 0.3 0.7 2.0 2.5 3.6 10.7 16.1 21.3 13.8 10.0 18.4 93.8
NS17GC10 0.1 0.1 0.1 0.6 1.2 2.0 24.0 8.9 11.7 13.7 10.8 8.0 18.9 95.9
NS19GC10 0.1 0.1 0.2 0.7 2.4 5.1 7.0 12.2 16.1 18.7 11.7 9.0 16.6 91.5
NS19GC20 0.5 2.0 1.3 0.4 0.5 2.7 8.6 10.2 15.5 16.0 12.9 10.4 19.0 92.5
NS20GC10 0.3 0.5 1.1 54 13.6 10.1 6.6 9.6 13.2 13.9 9.5 5.0 11.1 69.1
i
'z’ul
é'k‘;' Notes to the Testing:
l%‘d’ 1. Organic matter was not removed prior to testing, thus the reported values are the "apparent” grain size distribution. See narrative for discussion of the testing.
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QA SUMMARY

Client: Ecology & Environment Project No.: 002330.WD10
ARI Trip. Sample ID: OW26A Batch No.: Oow26-1
Client Trip. Sample 1D: NS11GC10 Page: 10f1
Relative Standard Deviation, By Phi Size

Sample ID -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
100.0 100.0 100.0 97.6 95.6 94.7 94.0 93.1 89.9 79.8 60.9 46.4 30.7 18.8
NS11GC10 100.0 100.0 99.6 96.4 94.0 93.0 923 91.5 89.2 77.4 63.0 451 29.2 18.8
100.0 100.0 99.5 96.8 94.9 94.1 93.5 92.8 89.7 79.7 63.0 45.6 29.8 18.7

AVE NA 100.00 99.69 96.92 94.82 93.93 93.25 92.45 89.60 78.97 62.32 45.68 29.86 18.78
STDEV NA 0.00 0.28 0.63 0.84 0.84 0.89 0.88 0.35 1.33 1.22 0.65 0.76 0.04
%RSD NA 0.00 0.28 0.65 0.89 0.89 0.95 0.95 0.39 1.68 1.95 1.42 2.54 0.24

The Triplicate Applies To The Following Samples
. Pipette
Client ID Date Sampled Date Extracted Date Complete QARatio | Data Portion (5.0-

(95-105) | Qualifiers 25.0q)
4/14/2009 4/23/2009 4/30/2009 97.0 5.8
NS11GC10 4/14/2009 4/23/2009 4/30/2009 96.0 6.4
4/14/2009 4/23/2009 4/30/2009 96.7 6.5
NS13GC10 4/15/2009 4/28/2009 4/30/2009 104.4 10.9
NS13GC20 4/15/2009 4/23/2009 4/30/2009 99.8 6.6
NS14GC10 4/15/2009 4/23/2009 4/30/2009 974 5.3
NS16GC10 4/15/2009 4/28/2009 4/30/2009 102.8 11.0
NS17GC10 4/16/2009 4/28/2009 4/30/2009 95.9 11.6
NS19GC10 4/16/2009 4/28/2009 4/30/2009 103.9 10.1
NS19GC20 4/16/2009 4/23/2009 4/30/2009 97.3 6.6
NS20GC10 4/16/2009 4/28/2009 4/30/2009 97.5 104

* ARI Internal QA limits = 95-105%

Notes to the Testing:

1. Organic matter was not removed prior to testing, thus the reported values are the "apparent” grain size distribution. See narrative for discussion of the testing.
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PSEP Grain Size Distribution
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PSEP Grain Size Distribution
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PSEP GRAIN SIZE ANALYSIS -

Job No. _ OW2.(~ ARI Sample No. L Client Sample No. Ml@

Set-up Date: 4 IZ%OQ Sample Description:_ S| H-M cJaur, bmamc_,ﬁmg 0||kb\e\ W\\[E Shaer
O

Calgon Batch # /7% Sieve Set # l Date Sieved: l/{ /n \72 /O 9

SOLIDS CONTENT

SIEVE ANALYSIS

. Moisture Content Initials@ Initials A R

Container No. Q,ZD Sieve Size . Weight Retained
Tare Weight | 5%24 Tare “1 } . CL 7 Q O
Wet Weight + Tare 23 ,eq_roa‘ 4 I/‘ 9 l % 7 (ZQ
Dry Weight + Tare S;"/l[)g 90 10 LL? 9&\7

ne v 50,0284

;k Test Sample Initials E’E} 35 SO. a 9 |‘ b
Container No. 7220 60 S SR g 3 L’ Q
.'l;are Weight 4q ?0,0(}, ’ 120 S f ! 0\72 &ég
Wet We.ight+Tare “:‘,5 42_03\—3 230 g\ . L‘ \ l 9
jﬂiry Weight + Tare, S‘ Q G 7 9 PAN 0, \ | l,l 2,

X 7

Salt Correction

: :E‘ Tare Wt.
' Tare + Dry Sample
P”ID ‘?tT TIE ANALYSIS Salt Correction (x 50)
nitials

} Tare ID Tare Wt | Dry Wt & Tare




ReEPUIT

PSEP GRAIN SIZE ANALYSIS

Job No. _ONNI2¢p ARI Sample No._____.1D client Sample No. NSI3&( ] @
Set-up Date: ‘A'LIZ.% ’m Sample Description: o) H‘u Cld(bjl MO an \CA AV Ol ,/€A€ l Sheer
Calgon Batch # /67\? Sieve Set # A Date Sieved: L’f /& 7( /() 7

SOLIDS CONTENT

SIEVE A SIS
,  Moisture Content Initials ©C) Initials Aﬁ
éontainer Ty 5% Sieve Size Welghlf Retained
Tare Weight i 5’:';’75 Tare L1 90 <& & Q (7
Wet Weight + Tare 292 K32 4
Dry Weight + Tare Ly, A;‘( g & 10
8 M9, 4a )
k _ Test Sample Initials g@ 35 SQ O L( QO
" Container No. 2 2% 60 S .0 9 ‘ b
Tare Weight 49.813¢ 120 SOE 1% 33
Wet Weight + Tare X2, I((_"QS \s 230 SO C D 7 7&
Bry Weight + Tare 50, o3 b L PAN &, 1349 Q
5.5
Salt Correction
K Tare Wt.
Tare + Dry Sample
PIPETTE ANALYSIS Salt Correction (x 50)
Initials

¥ Tare ID Tare Wt Dry Wt & Tare
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PSEP GRAIN SIZE ANALYSIS

OW ZLp G

ARI Sample No.

Job No.

Client Sample NON 3\ lﬂéc (D

Set-up Date: 4 I281OC1 Sample Description:_ &3} H% @laﬂ OVQ(GU'L\C/ ’@@

Calgon Batch # /47 Sieve Set # l Date Sieved: "’\ /2 7( /ﬂﬂ
SOLIDS CONTENT
SIEVE ANALYSIS
Moisture Content Initials £¢) Initials
- Sieve Size Weight Retained
Container No. /Q
Tare Weight [ l;':}t-:.t. Tare SO’ 7 )\ ?‘7
\{Vet Weight + Tare (%O 8245 4 SO 7 3 7 l.//
Dry Weight + Tare .1 g h I 10 50' ¥L1 ?()
8 |S0. 9075
,,c 7 Test Sample lnitials_§fa__ 35 SO ' ? (é 5 'O
‘Contai"ner No. /Qq} 60 S [ ! Q& 7 7\
Tare Weight 50.9324 120 S LloS |
‘Wet Weight + Tare .49 230 S ( ‘ Q\Q la 7
Sleaf>7 PAN 0L oS

bry Weight + Tare

PIPETTE ANALYSIS
Initials

Salt Correction

Tare Wt.

Tare + Dry Sample

Salt Correction (x 50)

¥ Tare ID

Tare Wt

Dry Wt & Tare

|
(¥
i
1[@5}(

i
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JobNo.  OWZ2{o

Set-up Date: 4 ‘2%,001 Sample Description:

Res Pl

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

H

Calgon Batch # - / ;&

Client Sample No. !Mg‘Sl 1@6,’@

Siltu clay owunwyﬁnﬁi

Q

» Sieve Set #

SOLIDS CONTENT

Moisture Content Initialsﬂ
Container No. 20?
Tare Weight ( 5?58
}Net Weight + Tare :)75. q (p:]—q
Dry Weight + Tare 7 , 7 g 9 O
’ Test Sample Initials Sﬁ
“Container No. 2_0\?
g’are Weight 44 lq_(gz
- Wet Weight + Tare "“00\ \6
Bry Weight + Tare L1 9, 7 {( 3 [
i
PIPETTE ANALYSIS
Initials
Tare ID Tare Wt Dry Wt & Tare

UDate Sieved: L‘l /& ? /Q 7

SIEVE ANALYSIS

!nitialsA‘
Tare l/lz \7&(,
4 1) 1796
0 M) [798%
I I B e
B ). 453¢%
0 1. 6097
20 147, 5991
20 157 k& XL\ AK
PAN O, % 733
"1‘ A(\ L\:S

Sait Correction

Tare Wt.

Tare + Dry Sample

Salt Correction (x 50)
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Res Pl &

PSEP GRAIN SIZE ANALYSIS

JobNo. DWZ2 4 ARI Sample No. J Client Sample No._ N\, S\ 6 ao
Set-up Date: 4 |2%[0? Sample Description: 81\‘\’% C\O\L\ C’@@NCAGJDY\S Oillﬁe\ SmalldShoen

Calgon Batch # /32 Sieve Set # ' Date Sieved: L’t /a \7Z / (9 7

SOLIDS CONTENT

SIEVE ANALYXSIS

. Moisture Content Initials €€} Initials A

S _ Sieve Size Weight Retained
Contame.r No. 2| (a a
Tare Weight - | 5204 Tare L/l y: Q ? (1
Wet Weight + Tare 240, 1549 4 L1 })I 092 (/I
Dry Weight + Tare (7 O S-( (6(,1 10 {/[ 9 \O S 9

w7, 9747

.E Test Sample Initials @l 35 "[ 7; 37 (:3 L'I
bontaiher No. 21 60 ‘/[ ?' Ll L] L‘ ’
Tare Weight 4qmm 120 1/( }), \o}, 90
WelWeight+Tare | "ip 1,04 230 ). Q7|
Dry Weight + Tare .- l,[;l ?@ 9, PAN o 0 9 8 "
: Salt Correction
__ff Tare Wt.
Tare + Dry Sample
P’PE,TTE ANALYSIS Salt Correction (x 50)
Initials

i Tare ID Tare Wt Dry Wt & Tare




Job No. OWN2o

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

A-\

Client Sample No._N QUG () @

Set-up Date:ﬂé_\z_’m Sample Description:_ 3|41 _elauy
Calgon Batch # 140 Sieve Set # [

SOLIDS CONTENT

Moisture Content

initiats€C)

Container No. \ LH
Tare Weight LAIES
Wet Weight + Tare 25 4 (o(-8
Dry Weight + Tare ((,~ 12 #
¥ Test Sample Initials QE{
:Contaiﬁner No. |4 ]
.{are Weight fﬁ 3%(0

| Wet Weight + Tare 145099
Bry Weight + Tare N 7 L

4/29/2009

Q Da’te\S)ieved: L / Q ? / a/

SIEVE ANALYSIS

Initials A [L

Tare Sl,%%?g
4 Sf. 33 79
o |5(.31 /8
8 (S Uf377
5 |Slbllg

60 SL 673
20 |5 F[5%F
20 |5[.469%93
PAN QQB?ﬁ

Salt Correction

Tare Wt.

Tare + Dry Sample

Salt Correction (x 50)

PIPETTE ANALYSIS Temp:23
Initials TIME
b Tare ID Tare WNI Dry Wt & Tare 10:45:00
-1 .L” 7%0 293 104520 -

: L HFUR teers 10:46:46
t j—\-)\3 M 8 g H /. &0l6 10:52:05
- ALH LS00 ;Z [5¥5 11:13:18
CJAS L UE LG 15568 123800
AL L[] M 826 15323 16:11:00
AVFILA83Y [ 5P _9:21:00




Job No. Q\l\l 7_(\0

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

A-2

Set-up Date: 4!23!& Sample Description:

Calgon Batch # 7 /fzx Sieve Set #

S H’U\ d&q

Client Sample No. |ﬁ5§ ‘élC\@

2

SOLIDS CONTENT

Moisture Content

|nitia|s:ﬁ9

Container No. \‘2(1
Tare Weight \ 520
Wet Weight + Tare 24 2 144
Dry Weight + Tare 7\' 7 3’ 5 0
" TestSample Initials €X)
Container No. | ?(1
Tare Weight 401 S54 Y
Wet Weight + Tare J6. 35922

bry Weight + Tare

So.5a L5

PIPETTE ANALYSIS

4/29/2009

- Temp:23

\
Djate Sieved: L1 /a 7(

SIEVE AA\%SIS
Initials

Tae |49, $5 [ 2
4 H9,. %847
o 1) 494K
18 No. . lld9

3 1R0.2%e8
60 So. 34 (%
120 S0.399y
230 Lo. 456
PAN 15.90593

Sait Correction

Tare Wt.

Tare + Dry Sample

Salt Correction (x 50)

Initials TIME

1 Tare ID Tare Wt Dry Wt & Tare. 10:48:00
4 LYFIS | 10280 104820
A-Q 1L SHUYHE |lees) 10:49:46
VA LSY T |LeRI2 105505
AX-NLSUESYH LG40 111618

| 2A-5|].551 8 J2aw 12:41:00
| 2A-L. 51 %Y |is20 16:14:00
- F1.53 97 I 5FL  goe00




JobNo. OWNZ(p

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

Set-up Date: 2

A3

Sample Description:

client sample No. NSUIG (1D

Calgon Batch # | [(Z 2 Sieve Set # ,

SOLIDS CONTENT

SlHté clayy

DateSLi:ved: L’( /& ?/O 7

SIEVE ANALYSIS

Moisture Content Initialsﬁg Initials Alfz
Container No. |63 Sieve Size Weight Retained
Tare Weight |_5504 Tare H 5’ ,Ofbe
Wet Weight + Tare 2[%555’ 4 D(?‘ o q (70
Dry Weight + Tare (—“jq L3 10 1,‘ 9] 123

8 ). 2097
' . Test Sample Initials f;&! 35 l’l 9. "[ Y g@
Contaii:;er No. 153 60 I/l ? {1 9 7%
Tare Weight 49 4% 120 4 9.83 7L
Wet Weight + Tare 2 SEag 230 19,8913
Dry w§ight+ Tare My, B L) 7 PAN Q, O 1-1 00
" 4/29/2009 : Salit Cbrrection
' Tare Wt
Temp:23 | Tare + Dry Sample
PIPETTE ANALYSIS Salt Correction (x 50)
Initials . TIME

i Tare ID Tare Wt Dry Wt & Tare 10:51:00

A_‘?)" SHOD [ 16¥5 105120

A-3-31) 537 5 11370 105246
VA3 15505 (1555 108805

A"B‘LT |S O |lbq12 11:19:18
CA-SILE46 ] [1e21g

>0 |).5396 15926
AS-F1L.5H A8 |15
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Job No. OW2(o

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

D

3
Set-up Date:

Client Sample No. NS l& |CJ®

Calgon Batch # | IE l? Sieve Set # [
SOLIDS CONTENT
'.} Moisture Content Initials Qﬂ
Container No. /52
Tare Weight 1545
Wet Weight + Tare 20 pb3zF
Dry Weight + Tare 5732 144
F Test Sample Initials é f 2
Container No. /52
Eji'are Weight 51. /292
‘Wet Weight + Tare /457_ }?O! O
bry Weight + Tare 5. 460 F

PIPETTE ANALYSIS

SIEVE ANALYSIS

Sample Description: O H':j d@,a@aﬂluﬂn&s ;OI.{}ﬁJdW
Date Sieved: 4/251 !Dci

Initials
Sieve Size Weight Retained
Tare SLIFR
4 SLI3
10 511713
'8 DI1.19279
35 51.225]
60 51.290]
120 5" T HelB
230 52.9%25
PN [ 340389

4/29/2009_Salt Correction

- Temp:23 Tare + Dry Sample
Salt Correction (x 50)

Tare Wi.

Initials TIME

| TareD Tare Wt Dry Wt & Tare  10:54:00
D~ RS [00 [ 32  10:54:20
D‘& [, S 33 [, 3 20 10:55:46
D-3 1.S194 |/ exez 11:01:05
D-4 |LSIS53 16255 112018

- D- 5 1.507 8 (552 12:47:00

- ID-6 .54 9] |15995 16:20.00
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Job No._ONNR.(o

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

£

Set-up Date: 4"23]Dq Sample Descnptnon 8‘\-‘1,%\ C/‘(&LA

Date Sieved: L’l /Q \7’ / Oy

Calgon Batch #

[T%

Sieve Set #

Client Sample No. M&SQCZ—(D

|

SOLIDS CONTENT

SIEVE AAA
Initials

YSIS

Moisture Content Initials&
Container No. ‘ Aq Sieve Size Welght .‘Retained
| Tare Weight [, 403[?1 Tare L1 ﬂ' (é l’l \77 7
\/!VetWe.ight+Tare 2 ‘ac?’?l 4 L1 ?. (69 79
Dry Weight + Tare 9? ‘E' L; 10 ‘/[7 Q?C?
B 119, 970}
: Test Sample Initials _GEJ 35 No, @ 7 fa) 9\
Container No. | 4@1 60 S Q. l‘c ;{ ?
Tare Weight 49 90L22 120 g 0. { b q
Wet Weight + Tare 152352 230 S o j 9 l;o )
Bry Weight + Tare S. 4 ¢ 75 PAN 61%3\?
4/29/2009 S.alt Correction
Temp:23 I::z Xv[tjry Sample
PIPETTE ANALYSIS Salt Correction (x 50)
Initials TIME
; Tare ID Tare Wt Dry Wt & Tare, 10:57:00
E-1] [1.580b [1693¢ 105720
| E-Q |LS82] {16325 105846
E-D (15548 liwdss 110405
Y LSYUTL liwms 11:25:18
E-S |.S4 49 [lsa20  12:5000
CJE-L ILSSIS s reasn
-+ (LSHY9 9 11.5934Y 93300




Job No. j QSN ARI Sample No.

PSEP GRAIN SIZE ANALYSIS

Client Sample No. MS ﬁﬁ Cl@

=

Set-up Date: 4 |2'§]D¢’I Sample Description:__ ) H"M £ aN | OYCL&\Y\\ e B s

Calgon Batch # / %g‘

QA

Sieve Set #

Date Sieved:

SOLIDS CONTENT

U/lazlo/

SIEVE ANALYSIS

Moisture Content InitialsGC) Initials
Container No. 2( jr Sieve Size SWeight Retained
Tare Weight | 502Y Tare ©.03 7}
Wet We.ight + Tare E)O ]Yq,g 4 S 9,0 3 7 (0
Dry Weight + Tare 4, 9[&11 10 SQ’ Q[,t \ 9
18 Se.0l 7
,T Test Sample Initials S; ) 35 g@ . A? k? Q
bontaiﬁer No. 1 60 QO ! 3 L’l ; % |
_. 21+
Tare Weight 20,027 120 So. 415
| Wet Weight + Tare 35 2990 230 SO ' 5 ( S0
ﬁngight+Tare SO' 8793\ PAN 0‘7“_15
o 4/29/2009 Salt Correction
t Tare Wit.
' PIPETTE ANALYSIS femp:23 | Tore + Dry Sample
Initials TIME Sait Correction (x 50)
¢ Tare ID Tare Wt Dry Wt & Tare: 11:00:00
F‘ l l Sa ? (7 [.A¥e  11:00:20
-2 |L.Su4E lres94 11:01:46
b E<3 SY93 | 04y | 11:07:05
F-4 |.S4 80 |/0B0L 112818
F-5 LS4 39 |le023 125300
-6 L5445 |1s9ez 16:26:00
F-F 115326 |/.5¢34 _9:36:00




PSEP GRAIN SIZE ANALYSIS

Job No. OW2(»~ ARI| Sample No. la) Client Sample No. N&{lo&qC 1 (B
Set-up Date: ‘HZ’ZIBCI Sample Description: &t (6] i
Calgon Batch # A C‘g Sieve Set # 2 Date Sieved: 4J 249 ) 09
SOLIDS CONTENT
SIEVE ANALYSIS
Moisture Content Initials_£9) Initials _
Container No. 709 Sieve Size Weight Retained
Tare Weight /. 2] 54 Tare 5245
Wet Weight + Tare 321.2220 4 51245
Dry Weight + Tare 1 .ZcﬁYY% 10 51, 24L5
18 013256
7 Test Sample Initials _ ) 35 Sl.2506F
‘Container No. /09 60 o1.44 39
Jare Weight 57.2169 120 PlL.3+32
‘Wet Weight + Tare / 12 . /(qu 230 6’( Q%[p
By Weight+ Tare 53 1240 PN | 054
R 4/29/2009‘i Salt Correction
1 Tare Wt.
PIPETTE ANALYSIS Temp:23 | Tare + Dry $ample
Initials TIME Salt Correction (x 50)
Tare ID Tare Wt Dry Wt & Tare 11:03:00
-] LS4 33 |/ 3082 110320
(7—3\ .51 %l [ 3252  11:04:46
G~3 |.SOHQ 906l 11:10.05
G-Y .51 86 [1742 113148
D ]l.5209 ||b26% 125600
G-b|l.5320 |/16o7j 16:29:00
G- 21,5438 |1.89¢0 93000




Job No. OW 2o

Set-up Date: 4!2}2!0q

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

b

Client Sample No. NSV 3 (D

Calgon Batch # | q?

Sieve Set # \

SOLIDS CONTENT

Sample Description: 8“’5 CJ&\H) 0@&():(/ fne s
Date Sieved: 4 /25’] [0g

SIEVE ANALYSIS

Moisture Content initials ©5) _,_f o Initials
Container No. ‘ \2 = P 1 5lo %(X? Sieve Size WeightAReji;ed
Tare Weight ay 5&/\/ 2 I\ Tare 50 -3%%
Wet Weigh + Tare 3BI2  QHYBY 4 50.3295
Dry Weight + Tare 1.5043 \\ b;zqgc] 10 50 2501
18 50.36573
¥ Test Sample Initials _@_ 35 5@ .?3?33
Container No. 215 60 £50.49552
Jljare Weight 50‘ 2007 120 60~55152
Wet Weight + Tare NS /00K 230 60.?32{*
Bry Weight + Tare 5. $AV23 ~PAN 0. 9405
4/29/2009 _Salt Correction
+ ’ Tare Wt.
PIPETTE ANALYSIS - Temp:23 ng gﬁgcts,:,:n (TZO)
Initials TIME
i TareID | “Tzire Wit ‘Dq W%& Tare 11:06:00
Hol ey t-Bal 9999 g, ooz
H-Q [.5a | 9 (3125 7 110746
ey 15 uE |wgae 1aso0s
H-H L5493 |1u®4b 113418
H-5 [|.EHO6 |leqiu 12:50:00
CH-6 1LSHO ) |1w)g2 16:32:00
H-7 1,523 |1.580F  guz00




PSEP GRAIN SIZE ANALYSIS

Job No. Q\NZ(Q ARI Sample No. ) Client Sample No. N\ 3\0\5 Cl®
Set-up Date: _4/ ZY/Oq Sample Description: S\ "‘(C}l Ca ((jlf/W gOKWC dﬁbWSI ol T/Fuff SNLQ,@[#SM
Calgon Batch # Y Sieve Set # 2 Date Sieved: 4 l?q ’Dci

SOLIDS CONTENT
SIEVE ANALYSIS

. Moisture Content Initials €3 Initials C
Container NG, //4 Sieve Size Weight Retained
Tare Weight / 5ﬁ L2 Tare 49 A3y
Wet Weight + Tare 322 4 A9 A%
Dry Weight + Tare )

2200 0 14993%

18 419551
T . Test Sampie Initials _€9) 35 49.9393
Contaifer No, //4 60 50.0549
Jei 120 .
Lare Wleght 499117 50.2320F
Wet Weight + Tare )0 Fl L3 230 50. %0
Bry Wéight + Tare 57 2929 PAN O, 2447
' . 4/29/2009 _Salt Correction
k Tare Wt.
: Temp:23 | Tare + Dry Sample
il ETTE ANALYSIS j Salt Correction (x 50)
Initials TIME
| Tare ID Tare Wt Dry Wt & Tare 11:09:00
-1 \LSHRL [1355F  1noeao

\

2 1.854 7] (L7427 111046

31U 6 (3l 111605
o4 1IL.SUIO [Lbazn 11371s

S

b

?

530y |lwa 54'4- 13:02:00
.53 60 |l.coe  1e3s500
‘ 533 3 /- 5395 9:45:00




PSEP GRAIN SIZE ANALYSIS

Job No. DWZ(o ARI Sample No. K— Client sample No. \\S\A&C-2 (D
Set-up Date: 4‘23,” Sample Description:_ S\ H"vl [ ‘CLUI m\ ‘Fué\ 8W\QMSW
Calgon Batch # /987 a Date Sieved: {/l / & ? /O j

SOLIDS CONTENT

Sieve Set #

SIEVE ANALYSIS

~

oisture Content Initials Initials
Conta,i\:er :\lo. - \ g 4 @ Sieve Size Weight Retained
Tare Weight LETD Tare S Q. 7 419
Wet Weight + Tare g\M‘% 4 SQ 7 Ly L—( &
Dry Weight + Tare lo, \;QHL/’ 10 DO 7%BL,’
8 150,936
' Test Sample lnitials@_ 35 Q ( O a \ ¥
Contaiéler No. ’?4 60 Q‘ O S l 7
Tare Weight :50:14_4_‘ 120 S (‘Q % 7 g\
Wet Weight + Tare 149055 230 S [ ‘ Q\% 3 5
Bry Weight + Tare gl. LM 7o PAN @i IB%A
4 14/29/200¢ _Salt Correction
’ ’ } Tare Wt.
PIPETTE ANALYSIS O o 50
Tare ID Tare Wt Dry Wt & Tare' 11:12:00
H'\ | 5 34 Y [ (504 11:12:20
R‘A ' Sl 61_1 .L504 11:13:46
-2 |- 5438 |icis 111908
K4 K362 10224 11401
-5 [LSUSE 1612 130500
N b [ SU XA 15992 Tresse0
W-F[1.545) [/5840 ous




JobNo. _OW2 (5

PSEP GRAIN SIZE ANALYSIS

ARI Sample No.

L

Client Sample No.

MNSZRGCI @

Set-up Date: 412?1067 Sample Description: S\H‘\/ da\/ ! Ol{g}&ﬁ\c ’ﬁV\-QSi OI{AC(/{ﬁ‘ SWM #‘She@
k Date Sieved: 4 |2—a' 3061

Calgon Batch # | |q\?

Sieve Set #

SOLIDS CONTENT

SIEVE ANALYSIS

Moisture Content Initials_€G Initials
Container No. \/(p O 0O Sieve Size Weight Retained
Tare Weight / 5&25 L5100 Tare 50,923
Wet Weight + Tare | 2’4%2 2y 4 292 4 50.6923
Dry Weight + Tare 45305 4 0l 10 50,331

18 50490320
N - Test Sample Initials_ €9 35 S0.9052
Container No. /0O * ol 3349
Tare Weight 50.(,5%3 120 532606
Wet WEight + Tare /55 by5‘§7 230 55 %SSY
Dry Weight + Tare O3 PAN 43023
‘ " 4/29/2009 Salt Correction
k : Tare Wt.
L e e
Initials TIME

; Tare ID Tare Wt Dry Wt & Tare 11:15:00

L-1 L5345 [|13wos 111520

L-a . 5 4 93 . 4524 11:16.46
=S LS4 9] 12204 ttzees

L-Y4 /843 ¢ | 1.6FHA 114318

L~-S L5 39 | 1.8%34 130800
" IL~6 [1.52 [ [15Fers earoe

L-F 11.50 53 [ [.549%  gs100




ANALYTICAL RESOURCES INCORPORATED

MOISTURE CONTENT DETERMINATION — ASTM .D-2216

ARI Job No.: OwWle Tested by:_ G

Set-up Date:__ 4 [3e A

. Wt. Dry
ARI Sample Tare # Wt. Tare | Wt. Wet Sail Soil + Tare MC %
ID (9) + Tare (g) (©)
H i~ (53 | 21680 o (3T
» i | et | Y ool L F4(,
C -3 [ /.50 [ 21.0038 | (. 2457
» L~ b5 | 2saasy | £ 50,
N L1 15329 [ 2.6 2SS | 5 5[ 9L
L L-2 | f5se | 3L 9] . 9052
. TARE + DN W
f‘f( i { [ ARG Lﬁgfzg .
=y L i Heb RN B
GRS T = [ 19 ﬁ%ﬁ ' _

[ 1557
L b—v | 1\EHYS | L 753K

1103F
Rev. 0



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants
June 9, 2009

Mark Longtine

Ecology & Environment, Inc.
720 Third Avenue, Suite 1700
Seattle, WA 98104

RE: Project: 002330.WD10
ARI Job: OW23

Dear Mark:

Please find enclosed the original chain of custody documentation and the final data
package for samples from the project referenced above.

Sample receipt and details of these analyses are discussed in the Case Narrative.

An electronic copy of this package will remain on file with ARI. Should you have any
questions or problems, please feel free to contact me at your convenience.

Sincerely,

AN YTEIii\@RE URCES, INC.
, N RS

Susan D. Dunnihoo
Director, Client Services
sue@arilabs.com
206-695-6207

cc: eFile OW23

Enclosures

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 * 206-695-6200 ¢ 206-695-6201 fax



Chain of Custody
Documentation

prepared
for

Ecology & Environment

Project: 002330.WD10

ARIJOB NO: OW23
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by

Analytical Resources, Inc.



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number: Turn-around Requested: Date:
212 “fu[eq
ARI Client Company: Phone: Page of

ELCOLOT. AND ENVIBONMENT , (NC .

26-624-9537

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila WA 98168

Client Contact: No.ot 206-695-6200 206-695-6201 (fax)
MKL LONGTIMNE, 206 794 9750 Coolers; 0
Client Projec‘th%nS - Analysis Heque es = N o] Notes/Comments
(e]e 0} - WDHLID o ‘ - I ¢ &
Client Project #: Samplers: 7m—§ g'\ g‘: ‘K ‘Q‘{ H D é\: X S‘Jd§§
002330, wDhio Don 2eBeRFseng 2n0|38 Petaiga "‘\’;"’%’g“ 2498 3
Sample ID Date Time Matrix No. Containers §§§ % § %E\?’J‘Q §§E %2‘2 égé : g?égg E
L < | >
' I ot [D-24"|0-14" [0 24T [p At* [o24t [0 24629 | 0 24
Ns ¢ 5 ‘|/1°}°‘1 1305 | SHOMNT % 2t - 48 | 2118 209-48" 2s 48" 24-48Y 20448 24 HE[ ou-Hg" /
. } 4 '
NS d6 tfrofoq|[730 |stoer| Gu [0-¥ |- |0-gt |06 08" | 615|018 o~k /
- 7 1 (cRE [Oo-24"[ 0-34° |p ~24" [O-24" | -24Y 424 [ 8247 24
NsSi2 wboloq| 1505 |seovest '53‘ a4 43} 24 45| 24 -4 2448| 24415 | 24 AR]' 248" /
' CRE [0-24"[o0-24" [o-24" | p-2¢ [0 24" [0 4T [ g4 g2 /
NS X1 ‘1‘/70/0‘7 JE2D BOMAT | 5t |oy-ugy as-ue™| 24-48*| 24 48| 24-48%| 2y -tg | 24421 24 4"
/
/7 /
/ /
Comments/Special Instructions Relinqushed by: Received by: Relinquished by: Received by: 4
(Signature) (Signature) \ (Signature) (Signature)
Printed Namé: Printed Name: Printed Name: Printed Name:
MARK. LONGTINE Evcb\ HM,SM
Company: Company: Company: Company:
Erotegy v ENVIRNMENT AR (
ate & Timg. Date&TinZT: Date & Time: Date & Time:
Yeiloa  pis /2 fsn loi§

%:Limits of Liability: AR! will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the AR Quality Assurance Program. This program
"meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
sald services. The acceptance by the client of a proposal for services by AR release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
hisigned agreement between AR/ and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alernate
retention schedules have been established by work-order or contract.



” Analytical Resources, Incorporated .~
a Analytical Chemists and Consultants COOIer Recelpt Form

ARI Client: __=~ CG/("\;"D’[ o~ E"W“ ) ?Z Project Name: 002550 LOVAO
COC No(s): ' @ Delivered by: Fed-Ex UPS@urier: Hand Delivered Other:
Assigned AR! Job No: (DLA.)ZED Tracking No: @\
N
Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES NO \'
Were custody papers included with the cooler? ..ot e E/YE§,{ ! NO
Were custody papers properly filled out (ink, signed, etc.) .........o.cooiviiiiiicinninnn, g NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ Amb B
If cooler temperature is out of compliance fill out form 00070F Z // ' Temp Gun ID#: W/
Z/ i &4
Cooler Accepted by: L~~ Date: a4 Time: / 12G
Complete custody forms and attach all shipping documents
Log-In Phase:
Was a temperature blank included in the cooler? ..o YES @
What kind of packing material was used? ... Bubble Wrap Wet Ice Gel Packs Baggies Foam Block Paper Other:_ flove
Was sufficient ice used (if appropriate)? ... ... e NA YES Q\l/ )
Were all bottles sealed in individual plastic bags? ......c.ooieiiiiiiiii e YES= NO
Did all bottles arrive in good condition (UNBIoKEN)? ........covviieiieicvere e e s CCEES\ NO
Were all bottle labels complete and 1egible? ..............oiiiiiiiii e > NO
Did the number of containers listed on COC match with the number of containers received? ............... . @ NO
Did all bottle labels and tags agree with custody Papers? ...........ccovviviiiivinineiae e, @'S—/ NO
Were all bottles used correct for the requested analyses? ..........cccooocieiiiiciiiiivcce i e @ NO
Do an;; of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA YES C@
Were all VOC vials free of air bubbles? .........c.ooiiiiiii i e : C@ YES NO
Was sufficient amount of sample sentin each bottle? ..., @ NO
Samples Logged by: J“— Date: L! !Zl\\ gj Time: l \ZL@
** Notify Project Manager of discrepancies or concerns **
Sample ID on Bottle Sample 1D on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
By: Date:
{ Small Air Butbles i Paabubles’ [TLAIRGE Aur Buhtizs Small > “sm”
- Fmien ] 24 mm i ER- N "
f « * : ° e ® | v Peabubbles 2 “pb
XL * * Y L J 3] Q o o Large = “Ig”
T - D Headspace > “hs”
0016F Cooler Receipt Form Revision 012

3/12/09
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: 0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: Ecology and Environment ARI Project No.: OW23

Client Project: 002330.WD10

Case Narrative

1. Four samples were received on April 21, 2008, in 3.85” diameter plastic core
tubes and were in good condition. Three of the tubes were cut in half creating
seven individual core samples total. A moisture content was taken at the
division of the cores at this time. The samples were examined and then put
on hold until the test parameters were obtained from the client.

2. Atterberg limits determination was measured according to ASTM D4318.
NS06 0-18" was non plastic. Organic tests were run on all of the plastic
samples and five of these samples were determined to be organic and given
the OH symbol as seen on the report. .

3. Grain size was run according to ASTM D422. The sample was prepared
according to ASTM D421. A standard milkshake mixer-type device was used
to homogenize the fine portion of the sample for hydrometer analysis.

4. The samples for consolidation and undrained unconsolidated triaxial shear

strength testing were extruded and visually examined.

Specific Gravity was determined according to ASTM D854.

Bulk density (wet/dry density) was determined according to ASTM D2937.

Porosity of the sample was calculated using the density and specific gravity

data.

8. Moisture Content Determination was run according to ASTM D2216 Upon
arrival, three of the cores were cut in half and the moisture content sample
was taken from the middle of the cores, so as to disturb the core samples as
little as possible. The cores were then placed on hold for multiple weeks, and
although they were sealed, the cores still lost moisture while they were stored
in the refrigerator, upright, on hold. Using the initial moisture content results
in three of the cores possessing the same moisture content in the report.
Although the moisture content from the middle of each core would be more
accurate, it is assumed that this initial measurement is more accurate,
because it was taken before the samples lost moisture. A moisture content
was also taken from NS06 0-18” at this time.

9. The consolidation testing was conducted using a GeoTAC Sigma-1
automated testing system and associated software. The samples were
trimmed into a test ring and placed in the loading device. The loads were
applied according to the test schedule, and the next ioad was applied after
reaching 100 percent of primary consolidation, plus a delay factor based on
the time to reach this point, or after 4 hours, whichever was less. For some
loads the automated system had trouble calculating the end of primary
consolidation. On these loads, the data was downloaded and manual

Noo

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 ¢ 206-695-6200 *206:695-6Z0F s



Analytical Resources, Incorporated

Analytical Chemists and Consultants
calculations were performed based on ASTM D2435, method B and USACE
guidelines for consolidation testing of very soft sediments.

10. The unconsolidated undrained triaxial tests were attempted according to
ASTM D2850. The samples could not stand up on their own weight at a
height to diameter ratio of 2:1, indicating the samples did not possess
sufficient shear strength to run the triaxial test. Upon consulting with the
client, a tilt board test based on Parsons, Whipple and Simoni’s paper, -
“Experimental Study of the Grain-Flow, Fluid-Mud Transition in Debris Flows”,
was adapted. Samples were extruded at the maximum height that the core
could stand under it's own weight. This height averaged about three inches
for each sample.

11.A tilt board test was not run for sample NS18 24-48”, because the sample
was consumed during the attempt to set up a triaxial shear test.

12.The data is provided in summary tables and plots.
13. There were no noted anomalies in the samples or test methods.

Approved by: /éc’ CA ML @%—Jéﬁ Date: /7/6/07 7

. Title: Geotechnical Division Manager

/-

4611 South 134th Place, Suite 100 » Tukwila WA 98168 ¢ 206-695-6200 « 3
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GEOTECHNICAL ANALYSIS
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ANALYTICAL
GEOTECHNICAL ANALYSIS DATA SHEET RESOURCES

Moisture Content by Method ASTM D2216 INCORPORATED
Data Release Authorized: QC Report No: OW23~-Ecology & Environment
Reported: 06/05/09 Project: 002330.WD10
Date Received: 04/21/09 002330.WD10
Page 1 of 1
Client/ Date Analysis
ARI ID ) Sampled Matrix Date Result
NS05 0-24" 04/20/09 Sediment 05/29/09 13:57 126.0
OW23A 09-9674-
NSO6 0-18" 04/20/09 Sediment 05/29/09 13:57 38.11
OW23B 09-9675
NS12 0-24" 04/20/09 Sediment 05/29/09 13:57 880.5
OW23C 09-9676
NS18 0-24" 04/20/09 Sediment 05/29/09 13:57 842.8
OW23D 09-9677
NSO5 24-48" 04/20/09 Sediment 05/29/09 13:57 126.0
OW23E 09-9713
NS12 24-48" 04/20/09 sSediment 05/29/09 13:57 880.5
OW23F 09-9714
NS18 24-48" 04/20/09 Sediment 05/29/09 13:57 842.8

OW23G 09-9715

Reported in Percent

Report for OW23




ANALYTNSAL<:::>
RESOURCES

INCORPORATED

GEOTECHNICAL ANALYSIS DATA SHEET
Wet Density by Method ASTM D2937

QC Report No: OW23-Ecolcocgy & Environment
Project: 002330.WD10

Data Release Authorized:?ﬁ;
002330.WD10

Reported: 06/05/09
Date Received: 04/21/09
Page 1 of 1

Client/ Date Analysis

ARI ID Sampled Matrix Date Result
NSO5 0-24" 04/20/09 Sediment 05/29/09 13:57 96.7
OW23A 09-9674

NSO6 0-18" 04/20/09 Sediment 05/29/09 13:57 95.7
OW23B 09-9675

NS12 0-24" 04/20/09 Sediment 05/29/09 13:57 72.9
OW23C 09-9676

NS18 0-24" 04/20/09 Sediment 05/29/09 13:57 84.9
OWw23D 09-9677

NSQ5 24-48" 04/20/09 Sediment 05/29/09 13:57 64.5
OW23E 09-9713

NS12 24-48" 04/20/09 Sediment 05/29/09 13:57 62.9
OW23F 09-9714

NS18 24-48" 04/20/09 Sediment 05/29/09 13:57 59.1

Ow23G 09-9715

Reported in 1b/ft3

Report for OW23




GEOTECHENICAL ANALYSIS DATA SHEET
Dry Density by Method CalcDD

Data Release Authorized:?é QC Report No:

Reported: 06/05/09 Project: 002330.WD10

Date Received: 04/21/09 002330.wD10

Page 1 of 1

Client/ Date Analysis

ART ID Sampled Matrix Date Result
NS05 0-24" 04/20/09 Sediment 05/29/09 13:57 42.8
OW23A 09-9674

NSO6 0-18" 04/20/09 Sediment 05/29/09 13:57 69.3
OW23B 09-9675

NS12 0-24" 04/20/09 Sediment 05/29/09 13:57 7.4
OW23C 09-9676

NS18 0-24" 04/20/09 Sediment 05/29/09 13:57 9.0
OW23D 089-9677

NSO5 24-48" 04/20/09 Sediment 05/29/09 13:57 28.5
OW23E 09-9713

NS12 24-48" 04/20/09 Sediment 05/29/09 13:57 6.4
OW23F 09-9714

NS18 24-48" 04/20/09 Sediment 05/29/09 13:57 6.3

OW23G 09-9715

Reported in 1b/ft3

Report for OW23

ANALYTICAL @
RESOURCES

INCORPORATED

OW23-Ecology & Environment




Data Release Authorized:
Reported: 06/05/09

Date Received:
Page 1 of 1

GEOTECHNICAL ANALYSIS DATA SHEET
Porosity by Method CalcPor

I

QC Report No:

Project: 002330.WD10

002330.WD10

Client/ Date Analysis
ARTI ID Sampled Matrix Date Result
NS05 0-24" 04/20/09 Sediment 05/29/09 13:57 0.73
OW23A 09-9674
NSO06 0-18" 04/20/09 Sediment 05/29/09 13:57 0.59
OW23B 09-9675
NS12 0-24" 04/20/09 Sediment 05/29/09 13:57 0.95
OW23C 09-9676
NS18 0-24" 04/20/09 Sediment 05/29/09 13:57 0.94
OW23D 09-9677
NSO05 24-48" 04/20/09 Sediment 05/29/09 13:57 0.75
OW23E 09~9713
NS12 24-48" 04/20/09 Sediment 05/29/09 13:57 0.95
OW23F 09-9714
NS18 24-48" 04/20/09 Sediment 05/25/09 13:57 0.95
OW23G 09-9715

Reported in Std Units

Report for OW23

ANADT"CAL(::)
RESOURCES

INCORPORATED

OW23-Ecology & Environment




Ecology & Environment
002230.WD10.05

Percent Finer (Passing) Than the Indicated Size

S(::’Cerosr::;’ 3 2 (| o | wa | | e | 4’;‘;0) (2""01000) (ggg) (ﬁg) (ggg) :‘115000) ’gg;’ 32 22 13 9 7 32 | 13
NS050-24" | 100.0 | 1000 | 100.0 | 1000 | 100.0 | 100.0 | 100.0 | 1000 | 998 | 993 | 987 | 983 | 978 | 968 | 8441 | 746 | 603 | 555 | aa4 | 286 | 175
NS060-18" | 100.0 | 1000 | 1000 | 100.0 | 1000 | 994 | o74 | 941 | 892 | 775 | 635 | 433 | 242 | 127 | 118 | 105 | 92 | o2 | 52 | 26 | 13
NS120-24" | 100.0 | 1000 | 100.0 | 100.0 | 100.0 | 1000 | 100.0 | 1000 | 990 | 995 | 993 | 990 | 985 | 970 | 865 | 817 | 684 | 577 | a81 | 272 | 160
NS180-24" | 100.0 | 1000 | 1000 | 100.0 | 1000 | 1000 | 100.0 | 1000 | 099 | 969 | 957 | 947 | 932 | 905 | 856 | 794 | 67.8 | 581 | 468 | 291 | 186
NS0524-48" | 100.0 | 1000 | 1000 | 100.0 | 100.0 | 997 | 997 | 997 | 997 | 985 | 977 | 97.0 | 963 | 939 | 810 | 739 | 636 | 556 | a29 | 286 | 167
NS122448" | 100.0 | 100.0 | 1000 | 100.0 | 100.0 | 1000 | 100.0 | 100.0 | 100.0 | 99.9 | 997 | 996 | 996 | 994 | 805 | 740 | 637 | 599 | 524 | 225 | o4
NS182448" | 100.0 | 100.0 | 1000 | 100.0 | 100.0 | 1000 | 1000 | 1000 | 900 | 848 | 832 | 824 | 816 | 798 | 716 | 679 | 568 | 517 | a65 | 162 | 103

Testing performed according to ASTM D421/D422

ow23




Ecology & Environment
002230.WD10.05

Percent Retained in Each Size Fraction

% Very %

. % Coarse . . % Coarse . % Fine { % Fine | % Very

o 9 % Medium Sand 9 k
Description %Coarse Gravel % Gravel Sand % Medium San % Fine  Sand Co;lrtse Sit Mesdi:;]m sit St Fine Silt % Clay
P?r:iiglrir?siie 32" 2-11/2" [ t1/2"1" | 1-3/4" | 3/4-1/2" | 1/2-3/8" | 3/8"-4750 g)%%_ 2000-850] 850-425 | 425-250 | 250-150 { 150-75 75-32 32-22 22-13 13-9 9-7 7-3.2 <3.2

NS05 0-24" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 05 04 0.5 1.0 12.7 9.5 14.3 4.8 111 15.9 28.6

NS06 0-18" 0.0 0.0 0.0 0.0 0.6 2.0 3.3 4.9 11.8 14.0 20.2 19.1 11.5 0.9 1.3 1.3 0.0 3.9 2.6 2.6

NS12 0-24" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 04 02 0.3 05 1.5 10.5 4.8 13.6 10.4 9.6 20.8 27.2

NS18 0-24" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 3.0 1.2 1.0 1.6 2.6 4.9 6.5 11.3 9.7 11.3 17.8 29.1

NS05 24-48" 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 1.2 0.8 0.7 0.7 24 12.9 7.1 10.3 79 12.7 14.3 28.6

NS12 24-48" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 0.1 0.2 18.9 6.6 10.3 3.7 7.5 30.0 22.5

NS18 24-48" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.9 5.2 1.6 0.8 0.8 1.8 8.2 3.7 11.1 5.2 5.2 30.3 16.2

owa3
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ANALYTICAL
GEOTECHNICAL ANALYSIS DATA SHEET RESOURCES

Moisture Content by Method ASTM D2216 INCORPORATED
Data Release Authorized: QC Report No: OW23-Ecology & Environment
Reported: 06/05/09 Project: 002330.WD10
Date Received: 04/21/09 002330.WD10
Page 1 of 1
Client/ Date Analysis
ARI 1D Sampled Matrix Date Result
NSO05 0-24" 04/20/09 Sediment 05/29/09 13:57 126.0
OW23A 09-9674
NSO6 0-18" 04/20/09 Sediment 05/29/09 13:57 38.11
OW23B 09-9675
NS12 0-24" 04/20/09 Sediment 05/29/09 13:57 880.5
OW23C 09-9676
NS18 0-24" 04/20/09 Sediment 05/29/09 13:57 842.8
OW23D 08-9677
NSO05 24-48" 04/20/09 Sediment 05/29/09 13:57 126.0
OW23E 09-9713
NS12 24-48" 04/20/09 Sediment 05/29/08 13:57 880.5
OW23F 09-9714
NS18 24-48" 04/20/09 Sediment 05/29/09 13:57 842.8

OW23G 09-9715

Reported in Percent

Report for OW23
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GEOTECHNICAL ANALYSIS DATA SHEET
Wet Density by Method ASTM D2937

Data Release Authorized:?ﬂ) QC Report No:

ANALYTICAL @
RESOURCES
INCORPORATED

OW23-Ecology & Environment

Reported: 06/05/09 Project: 002330.WD10

Date Received: 04/21/09 002330.WD10

Page 1 of 1

Client/ Date Analysis

ARI ID Sampled Matrix Date Result
NSO05 0-24" 04/20/09 Sediment 05/29/09 13:57 96.7
OW23A 09-9674

NSQO6 0-18" 04/20/09 Sediment 05/29/09 13:57 95.7
OW23B 09-9675

NS12 0-24" 04/20/09 Sediment 05/29/09 13:57 72.9
OW23C 09-9676

NS18 0-24" 04/20/09 Sediment 05/29/09 13:57 84.9
OwW23D 09-9677

NS05 24-48" 04/20/09 Sediment 05/29/09 13:57 64.5
OW23E 09-9713

NS12 24-48" 04/20/09 Sediment 05/29/09 13:57 62.9
OW23F 09-9714

NS18 24-48" 04/20/09 Sediment 05/29/09 13:57 59.1

OW23G 09-9715

Reported in 1lb/ft3

Report for OW23




GEOTECHNICAL ANALYSIS DATA SHEET
Dry Density by Method CalcDD

ANALYTICAL
RESOURCES

©

INCORPORATED

Data Release Authorized: QC Report No: OW23-Ecology & Environment
Reported: 06/05/09 Project: 002330.WD10

Date Received: 04/21/09 002330.WD10

Page 1 of 1

Client/ Date Analysis

ARI ID Sampled Matrix Date Result
NS05 0-24" 04/20/09 Sediment 05/29/09 13:57 42 .8
OW23A 09-9674

NSO6 0-18" 04/20/09 Sediment 05/29/09 13:57 69.3
OW23B 09-9675

NS12 0-24" 04/20/09 Sediment 05/29/09 13:57 7.4
OW23C 09-9676

NS18 0-24" 04/20/09 Sediment 05/29/09 13:57 9.0
OW23D 09-9677

NS05 24-48" 04/20/09 Sediment 05/29/09 13:57 28.5
OW23E 09-9713

NS12 24-48" 04/20/09 Sediment 05/29/09 13:57 6.4
OW23F 09-9714

NS18 24-48" 04/20/09 Sediment 05/29/09 13:57 6.3

Ow23G 09-9715

Reported in 1b/ft3

Report for OW23




ANALYTICAL
GEOTECHNICAL ANALYSIS DATA SHEET RESOURCES

Porosity by Method CalcPor INCORPORATED
Data Release Authorized:‘ QC Report No: OW23-Ecology & Environment
Reported: 06/05/09 { Project: 002330.WD10
Date Received: 04/21/09 002330.WD10
Page 1 of 1
Client/ Date Analysis
ARI ID Sampled Matrix Date Result
NS0S5 0-24" 04/20/09 Sediment 05/29/09 13:57 0.73
OW23A 09-9674
NSO06 0-18" 04/20/09 Sediment 05/29/09 13:57 0.59
OW23B 09-9675
NS12 0-24" 04/20/09 Sediment 05/29/09 13:57 0.95
OW23C 09-9676
NS18 0-24" 04/20/09 Sediment 05/29/09 13:57 0.94
OW23D 09-9677
NSQ05 24-48" 04/20/09 Sediment 05/29/09 13:57 0.75
OW23E 09-9713
NS12 24-48" 04/20/09 Sediment 05/29/09 13:57 0.95
OW23F 09-9714
NS18 24-48" 04/20/09 Sediment 05/29/09 13:57 0.95

OW23G 058-9715

Reported in Std Units

Report for OW23




Ecology & Environment
002230.WD10.05

Percent Finer (Passing) Than the Indicated Size

Sieve Size " " " N " " " #4 #10 #20 #40 #60 #100 #200

(microns) 3 2 1172 1 3/4 12 3/8 4750) | (2000) | (850) (425) (250) (150) 75) 32 22 13 9 7 3.2 13
NS05 0-24" 100.0 [ 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 99.8 99.3 98.7 98.3 97.8 96.8 84.1 74.6 60.3 55.5 44.4 28.6 17.5
NS06 0-18" 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 99.4 97.4 94.1 89.2 77.5 63.5 43.3 24.2 12.7 11.8 10.5 9.2 9.2 5.2 26 1.3
NS12 0-24" 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 | 1000 99.9 99.5 99.3 99.0 98.5 97.0 86.5 81.7 68.1 57.7 48.1 27.2 16.0
NS18 0-24" 100.0 [ 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 99.9 96.9 95.7 94.7 93.2 90.5 85.6 791 67.8 58.1 46.8 29.1 18.6

NSO05 24-48" 100.0 | 100.0 | 100.0 | 100.0 | 100.0 99.7 99.7 99.7 99.7 98.5 97.7 97.0 96.3 93.9 81.0 73.9 63.6 55.6 429 286 16.7

NS12 24-48" 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 | 100.0 | 100.0 99.9 99.7 99.6 99.6 99.4 80.5 74.0 63.7 59.9 52.4 225 9.4

NS18 24-48" 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 | 100.0 90.0 84.8 83.2 82.4 81.6 79.8 716 67.9 56.8 517 46.5 16.2 10.3

Testing performed according to ASTM D421/D422

Oow23




Ecology & Environment
002230.WD10.05

Percent Retained in Each Size Fraction

o % Very % ) )
Description %Coarse Gravel % Gravel % Coarse| o/ podium Sand % Fine  Sand Coarse | C0215€| \rogium | 7 Fine | % Fine | % Very | o
Sand Silt Silt Silt Silt Silt Fine Silt
P?;:z'r‘znss';e 32 | 20127 {1121 | 134 | 3ia-172 | 1/2-3/8" | 3i8"-4750 ‘;B%%‘ 2000-850| 850-425 | 425-250 | 250-150 | 150-75 | 75-32 | 3222 | 2213 | 139 9.7 7-32 <32

NS05 0-24" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 0.5 04 0.5 1.0 12.7 9.5 14.3 4.8 111 15.9 28.6

NS06 0-18" 0.0 0.0 0.0 0.0 0.6 2.0 3.3 4.9 11.8 14.0 20.2 19.1 11.5 0.9 1.3 1.3 0.0 3.9 2.6 2.6

NS12 0-24" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.2 0.3 05 1.5 10.5 4.8 13.6 10.4 9.6 20.8 27.2

NS18 0-24" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 3.0 1.2 1.0 1.6 26 4.9 6.5 11.3 9.7 11.3 17.8 29.9

NS05 24-48" 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 1.2 0.8 0.7 0.7 24 12.9 71 10.3 7.9 12.7 14.3 28.6

NS12 24-48" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 0.1 0.2 18.9 6.6 10.3 3.7 7.5 30.0 22.5

NS18 24-48" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.9 52 1.6 0.8 0.8 1.8 8.2 3.7 11.1 5.2 5.2 30.3 16.2

owz23




Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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Grain Size Distribution by Hydrometer
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Ecology & Environment
002330.WD10

Plasticity Index

Atterberg Limits
550
- /
450

/

400
350 / /
300 CH o
ayd
/S
150 / / MH or OH
100 / /
ol

0 - ) 1 1 T 1 ! T
0 100 200 300 400 500 600 700

Liquid Limit

—&— NSO05 24-48" —8— NS12 24-48" WM NS18 24-48"
As-
Sample Identification Received | Plasticity | ;i |imit|  Plastic Limit USCS
Moisture Index
Content
NS05 24-48" 12597 | 492.4 654.9 162.5 OH
NS12 24-48" 880.48 | 452.7 624.9 172.2 OH
NS18 2448" 84275 | 5191 718.2 199.2 OH

Oowz23




Ecology & Environment
002330.wD10

Atterberg Limits

400 / p
350 / £
300
c
'; CHorO
= 200
; / /
-;
n
© 150
100 MH or OH
3} /
| ]
0 T { T 1 T i T T T 1
0 50 100 150 200 250 300 350 400 450 500 550
Liquid Limit
—l— NS05 0-24" —&— NS06 0-18" —&—NS12 0-24" —®—NS18 0-24"
As-
Sample Identification Received | Plasticity | ;04 Limit|  Plastic Limit uscs
Moisture Index
Content

NS05 0-24" 125.97 28.2 87.4 59.3 MH

NS06 0-18" 38.11 NA NA NA Non-Plastic

NS12 0-24" 880.48 3450 486.0 140.9 OH

NS18 0-24" 84275 390.7 510.4 119.7 OH

OW23
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Ecology and Environment
Consolidation Data
Sample ID: NS05 0-24"

Deformation {in.}

0.0000

Deformation versus Square Root of Time
Increment #1: 10psf

Square Root of Time - (min)

2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

0.0000

0.0050

0.0100

0.0150

0.0200

©q. Root nc.

Time ‘Time Disp. ,
{min.) (min.) .. (in) & | . (in)": .
0.10  0.3162 0.0000 0.0000 0.0238
0.20 0.4472 0.0000 0.0000 0.0456
0.35 0.5916 ~ 0.0000 = 0.0000 0.0726
0.60 0.7746 | 0.0000 @ 0.0000  -0.0460
1.10 1.0488 = 0.0001  0.0001 0.0408
2.10 1.4491  0.0002 ~ 0.0002 0.0907
310  1.7607 0.0015 0.0014 0.0872
4.10 2.0248 0.0033 0.0033 0.3081
7.10 2.6646 0.0077 . 0.0077 | 0.2879
9.10 3.0166  0.0090 0.0090 | 0.2284
1210 ~ 34785  0.0111  0.0111 0.2798
15.10 3.8859 0.0124 ~ 0.0124 0.3417
20.10 4.4833 0.0136 0.0136 0.4743
25.10 5.0100 = 0.0144 0.0144 0.3711

30.08 | 54848 | 0.0148 0.0148 0.3262
35.08 = 5.9231 = 0.0149 0.0149  0.3711
40.08 = 63311 = 0.0150 0.0150 0.2950
45.08 6.7144 = 0.0151 0.0150 0.3452
50.08 7.0770 0.0152 0.0152 0.4068
55.08 7.4218 0.0153  0.0153 0.4115
60.08 | 77513 = 0.0158 0.0158 0.3221
80.07 | 8.9480 | 0.0161 0.0160 0.3426
100.07 = 10.0033 = 0.0163 0.0163 0.3262
120.05 = 10.9567 = 0.0164 0.0164 0.3762
140.10 11.8364 0.0172 = 0.0171 0.2748
160.08 12.6524  0.0174 0.0174 0.3556
180.08 13.4195 0.0177 0.0176 0.3711
200.07 14.1445 0.0179  0.0179 0.3512
220.07 14.8346 . 0.0180 = 0.0180 0.2953
240.05 15.4935 0.0185 0.0184  0.3476
240.12 15.4957 0.0185 | 0.0184 0.3414

Page 1




Ecology and Environment
Consolidation Data
Sample ID: NS05 0-24"

Deformation {in.)

0.0000
0.0000 §

0.0050

0.0100

0.0150

0.0200

0.0250

2.0000

Deformation versus Square Root of Time
Increment #2: 20psf

4.0000

Square Root of Time - (min)

6.0000

8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0300

9q. Root Inc. ~lotal “Load
Time Time Disp. Disp. L
(min.) (min.) (in.) {in.) | (lbs).

— 000  0.0000  0.0000 0.0784 0.344T |

0.10 0.3162  0.0000 0.0185 0.3869
0.20 0.4472 0.0001 0.0185 0.3842
0.35 0.5916 0.0001 0.0186 0.3533
0.60 0.7746 0.0002 0.0186 0.3283
1.10 1.0488 0.0004 0.0188 0.3949
210 1.4491 0.0007 0.0191 0.3726
3.10 1.7607 0.0009 0.0193 0.3628
410 2.0248 0.0011 0.0195 0.3782
710 2.6646 0.0016 0.0201 0.3595
9.10 3.0166 0.0024 0.0208 0.4011
12.10 3.4785 0.0034 0.0218 0.4761
15.10 3.8859 0.0040 0.0225 0.4939
2017 4.4907 0.0050 0.0234 0.4535
2517 5.0166 0.0062 0.0246 0.5623
30.15 5.4909 0.0083 0.0267 0.5712
35.15 5.9287 0.0092 0.0277 0.6116
40.15 6.3364 0.0108 0.0293 0.6259
45.15 6.7194 0.0120 0.0305 0.6735
50.15 7.0817 0.0138 0.0322 0.7413
55.15 7.4263 0.0150 0.0335 0.7133
60.13 7.7546 0.0165 0.0350 0.7433
80.13 8.9517 0.0190 0.0374 0.6637
100.12 10.0058 0.0210 0.0394 0.6530
120.12 10.9598 0.0224 0.0408 0.6544
140.17 11.8392 0.0234 0.0418 0.7243
160.17 12.6557 0.0246 0.0430 0.6675
180.17 13.4226 0.0254 0.0438 0.6211
200.17 14.1480 0.0263 0.0447 0.6794
22017 14.8380 0.0272 0.0457 0.6434
240.15 15.4968 0.0276 0.0461 0.6066

Page 2




Ecology and Environment
Consolidation Data
Sample ID: NS05 0-24"

Deformation {in.)

Deformation versus Square Root of Time
Increment #3: 40psf

Square Root of Time - {min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000
0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

0.0400

'5q. Root Inc. lotal | "Load
Time Time Disp. Disp.

(min.) min. (in.): (in) | .(lbs)
[ 0.00 0.0000 | 0.0000  0.0467 | 0.7008 |
0.10 0.3162 . 0.0001 | 0.0462 0.7326
0.20 0.4472 0.0002 0.0463 0.7731
035  0.5916 0.0004 = 0.0465 0.8218
060 07746  0.0006 0.0467 0.7163
112, 1.0567 0.0011 0.0472 0.8816
212 | 14549 = 0.0024  0.0485 0.9515
312 | 17654  0.0037  0.0498 | 0.9824
4.12 2.0290 0.0049 0.0510 = 0.9952
712 2.6677 0.0076  0.0537 1.0299
9.12 3.0194 | 0.0102 0.0563  1.1385

12.12 34809 = 0.0130 0.0591  1.2514
15.12 3.8880 = 0.0164  0.0625 | 1.2794
2012 4.4852 0.0214 = 0.0675 | 1.3430
2512 50117 00243 | 00704 | 1.3287

30.12 5.4879 0.0261 | 00722 | 1.4179
35.12 59259  0.0279 0.0740  1.3977
40.12 6.3338 = 0.0288 0.0749 1.3180

4512 6.7169  0.0293 0.0754 1.3772
50.12 7.0793 | 0.0299 0.0760 = 1.3276
5512  7.4241 | 0.0306 @ 0.0767 | 1.4129
60.12  7.7535 0.0311 | 00772 | 14.3820
80.12 8.9508 0.0330 | 0.0791 | 1.3832
100.12 | 10.0058 0.0347 = 0.0808 | 1.3157
112.78  10.6199 = 0.0359 = 0.0820 = 1.3739
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Ecology and Environment
Consolidation Data
Sample ID: NSO0S5 0-24"

Deformation (in.)

0.0000

2.0000 4.0000

Deformation versus Square Root of Time
Increment #4: 80psf
Square Root of Time - (min)

6.0000 8.0000 10.0000 12.0000

14.0000 16.0000

18.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

0.0400

0.0450

0.0500

Sq. Root Inc. Total: [ . Load *

Time Time Disp. |.. Disp. | - ’
(min.) (min.). (in.) | (in) .| (Ibs

[ 0.00 0.0000 | 0.0000 | 0.08217 | 1.3763 |
0.10 0.3162 0.0015 0.0836 2.2382
0.20 0.4472 0.0018 0.0839 2.4297
0.35 0.5916 0.0035 0.0856 2.5855
0.60 0.7746 0.0057 0.0878 2.6452
1.10 1.0488 0.0080 0.0901 2.6500
2.10 1.4491 = 0.0112 0.0933 2.7710
3.10 1.7607 @ 0.0125 0.0946 2.7897
410 2.0248 = 0.0141 | 0.0962 2.7511
7.10 2.6646 0.0183 0.1004 2.6782
9.10 3.0166 0.0222 0.1043 2.7380
12.10 3.4785 0.0261  0.1081 2.7142
15.10 3.8859 0.0280 = 0.1101 2.6714
20.10 44833 . 0.0302  0.1123 2.7309
25.12 5.0117 0.0318 0.1138 2.8209
30.12 5.4879 = 0.0329 0.1150 2.7011
35.12 59259 = 0.0339 0.1160 2.7225
40.12 6.3338 = 0.0344 0.1165 2.6937
4512 6.7169 0.0350 = 0.1171 2.7600
50.12 7.0793  0.0357 0.1178 27737
55.12 7.4241 0.0362 0.1183 2.7413
60.12 7.7535 0.0367 0.1188 2.7401
80.12 8.9508 = 0.0382 0.1203 2.7582
100.13 10.0067 0.0388 0.1209 2.7520
120.13 10.9605 0.0395 0.1216 2.7273
140.13 11.8378  0.0406 @ 0.1227 2.7332
160.10 12.6531 = 0.0412 0.1233 2.7202
180.10 13.4201 = 0.0421 0.1241 2.7309
200.08 14.1451 0.0423 0.1244 2.7389
220.08 14.8352 0.0430 0.1251 2.7285
240.05 15.4935 0.0434 0.1255 2.7056
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Ecology and Environment
Consolidation Data
Sample ID: NS05 0-24"

Deformation versus Square Root of Time
Increment #5: 180psf

Square Root of Time - (min)

0.00 ' 0.0000 0.0000 0.1256 2.6877
0.10 0.3162 0.0035 0.1291 5.7230

0.20 0.4472 0.0062 0.1318 5.9156
0.35 0.5916 0.0084 0.1339 5.9394
0.62 0.7853 00119 01375  6.0914
1.12 1.0567 0.0159 | 0.1415 6.1071
2.12 1.4549 0.0215 = 0.1471 6.1571
3.10 17607  0.0259 = 0.1515 6.1535
4.10 2.0248 0.0292 ~ 0.1548 6.2150
7.10 26646 = 0.0347 = 0.1602 6.1951
9.10 3.0166 . 0.0371  0.1626 6.1160

1210  3.4785 . 0.0389 = 0.1644 6.1749
15.10 . 3.8859 0.0406 = 0.1662 6.0735
2010 44833 = 0.0426 = 0.1681 6.1392
2517 | 5.0166 0.0431 0.1687 6.1583

30.17 5.4924 0.0448 0.1704 6.0774
3517 = 5.9301 0.0455 ~ 0.1711 6.1113
40.17 = 6.3377 0.0459 0.1715 6.0890

4515  6.7194 0.0467 . 0.1723  6.1178
50.15 7.0817 = 0.0469 0.1724 6.1568
55.15 7.4263 0.0469 0.1724 6.1511
60.15 7.7556 . 0.0471 0.1727 = 6.0952
80.15 | 89527 | 0.0486 0.1742 | 6.1119
100.13 = 10.0067 = 0.0502 0.1758 | 6.0949
120.12 | 10.9598 @ 0.0510 0.1766 i 6.1282
140.12 = 11.8371 0.0514 0.1770 | 6.1065
160.17 = 12.6557  0.0512 0.1768 | 6.1603
180.15 13.4220 0.0520 0.1775 | 6.1306
200.15 141474 = 0.0520 0.1776 6.1544
220.13 148369  0.0529 0.1785 6.1817
240.07 | 154941 | 0.0530 0.1786  6.1583

Page 5
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Ecology and Environment
Consolidation Data
Sample ID: NS05 0-24"

Deformation versus Square Root of Time
Increment #6: 280psf

Square Root of Time - (min)

100.17 ~ 10.0083 = 0.0268 02053 = 9.5306
12017 . 109621  0.0271 | 0.2056  9.4902
14017  11.8392  0.0273 | 0.2059  9.5390
16017 126557  0.0276 | 0.2061 | 9.5226
180.17 134226  0.0277 = 02062 = 9.5072
20017 141480  0.0278 = 0.2064 | 9.5321
22017 | 14.8380  0.0280  0.2065 = 9.5461
24017 | 154973 00284 02070 | 9.4938
24020 = 154984  0.0284 . 02069  9.5116

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
0.0000
0.0050
0.0100
é 0.0150
0.0200
0.0250
0.0300
Sq. Root Inc. Total Load -
Time Time Disp. Disp..
(min.) (min.) (in.) o (in.) | (Ibs)
0.10 0.3162 0.0018 0.1803 9.2003
0.20 0.4472 0.0032 0.1817 9.3918
0.35 0.5916 0.0043 0.1829 9.4248
0.60 0.7746  0.0059 0.1845 9.4417
1.10 1.0488 ~ 0.0077  0.1862 .« 9.4747
210 1.4491 0.0114 0.1900 9.5036
3.10 17607 : 0.0121 0.1906 9.2464
410 20248 00132 . 0.1917 9.5211
710 | 2.6646 0.0162 0.1947 9.5886
9.10 © 3.0166 0.0170 0.1955 9.5500
12.10 3.4785 0.0193 0.1979 9.6011
15.10 3.8859  0.0201 0.1986 9.5446
20.08 4.4814 0.0213 0.1998 9.5892
25.15 50150 - 0.0218 0.2004 9.5535
3017 . 54924  0.0225 @ 0.2010 9.5440
35.17 59301 = 0.0230 0.2016 9.5690
40.17 6.3377 | 0.0234 0.2019  9.5532
4517 6.7206 0.0236 « 0.2022 9.5161
50.17  7.0828 0.0240 @ 0.2025 9.5666
5517 = 7.4274 0.0245 0.2030 9.5544
60.17 7.7567 | 0.0247 0.2032 9.5211
80.17 8.9536 | 0.0262 0.2047 9.5057




Ecology and Environment
Consolidation Data
Sample ID: NS05 0-24"

Deformation versus Square Root of Time
Increment #7: 480psf

Square Root of Time - (min)

0.10 0.3162 0.0029 0.2099 15.5970

0.20 0.4472 0.0061 0.2131 15.8491
0.35 0.5916 0.0078 0.2147 15.9537
0.60 0.7746 ~ 0.0108 02178 = 16.1883
1.10 1.0488 0.0146 0.2216 = 16.3096
2.10 1.4491 = 0.0185 0.2255 16.1776
3.10 1.7607 | 0.0204 @ 02274 = 16.4452
4.10 2.0248 = 0.0225 = 0.2294 16.3819
710 26646 . 0.0254  0.2324  16.3807
9.10 3.0166 = 0.0265 = 0.2335 16.3926
12.10 3.4785 0.0274 02344  16.3869
15.10 3.8859 0.0285 0.2355 16.4104

20.10 44833 00297 02367  16.3417
2510 | 50100  0.0303  0.2373  16.3346
30.10 | 54863 @ 0.0307 02377  16.4256
3510 | 59245  0.0315 0.2384  16.3465
4012 63338 = 0.0318 0.2388  16.3676
45.12 6.7169 | 0.0319 02389 | 16.3833

50.12 7.0793 0.0323 0.2393 16.4163
55.12 7.4241 0.0324 0.2393 16.3798
60.12 7.7535 | 0.0325 0.2395 16.3700
80.12 | 8.9508 = 0.0336 0.2406 16.3720

100.13 | 10.0067  0.0347 0.2417 16.4223
120.13 | 10.9605 = 0.0353 0.2423 16.3961
140.13 11.8378 = 0.0359 0.2429 16.3774
160.10 12.6531 = 0.0360 0.2430 16.3382
180.10  13.4201 0.0364 0.2434 16.3346
200.08 14,1451 0.0367 0.2437 16.3750
220.07 14.8346 0.0371 0.2441 | 16.3664
240.05 15.4935 0.0375 0.2445 | 16.4238
240.05 = 154935 = 0.0375 0.2445  16.3771
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0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
0.0000 T
0.0050
0.0100
_ 0.0150
H
® 0.0200
£
2
3
0.0250
0.0300
0.0350
0.0400
94q. Root Inc. Total Load
Time Time Disp. | Disp.
(min.) [ (min.) (in) | (in) _ (lbs) -




Ecology and Environment
Consolidation Data
Sample ID: NSO05 0-24"

Deformation (in.)

-0.0070

-0.0060

-0.0050

-0.0040

-0.0030

-0.0020

-0.0010

0.0000

Deformation versus Square Root of Time
Increment #8: 180psf

Square Root of Time - (min)

2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000

3q. Root Tnc. | Total Coad |
Time Time’ Disp. | Disp. :
(min.) (min.) (in.) (in) | (lbs) -
0.00 0.0000 @ 0.0000 02445 | 16.3017 |
0.10 0.3162 -0.0017 0.2428 ' 6.6967
0.20 0.4472 -0.0027 0.2418 6.3256
0.35 0.5916 -0.0038 0.2408 = 6.1380
0.60 0.7746 -0.0047 © 0.2398 6.1758
110 © 1.0488 -0.0051 0.2394 = 6.2260
210 = 1.4491 @ -0.0053  0.2392 6.0714
310  1.7607 -0.0054  0.2391 6.2020
410 | 2.0248 -0.0055 0.2390 6.1080
710  2.6646 -0.0057 0.2388 6.1452
910 = 3.0166 -0.0058 = 0.2387 6.1354
1210 34785 -0.0058 0.2387 6.0845
1510 3.8859 -0.0058 0.2387 5.9974
20.08 4.4814 -0.0058 0.2387 6.0560
2517 = 5.0166 -0.0059 02386 @ 6.1868
3017 | 5.4924 -0.0059 0.2386 @ 6.1737
35.17 5.9301 -0.0059 0.2386 6.1154
40.15 6.3364 = -0.0059 0.2386 6.0750
45.15 6.7194 = -0.0059 @ 0.2386 6.1473.

50.15 7.0817  -0.0060 @ 02385 | 6.1678
55.15 74263  -0.0059 = 0238 | 6.0964
60.15 7.7556  -0.0060 = 02385 | 6.2317
80.13 | 89517  -0.0062 | 02384 | 6.1238
100.12 | 10.0058  -0.0060 = 02385  6.1737
120.12 | 10.9598 | -0.0061 = 0.2384 | 6.1208
14010 | 11.8364 = -0.0062 = 02383  6.2094
160.17 126557 & -0.0061 = 0.2384 | 6.1389
180.15 | 134220 = -0.0061 = 02384  6.1199
20013 = 14.1468 = -0.0062 = 02383  6.2082
22013  14.8369  -0.0063 02382  6.1000
24012 154957 | -0.0062 02383  6.1749
24017 154973 00062 02383  6.2082
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Ecology and Environment
Consolidation Data
Sample ID: NSO05 0-24"

Deformation versus Square Root of Time
Increment #9: 180psf

Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12,0000 14.0000 16.0000 18.0000
-0.0250
-0.0200
E -0.0150
£
&
3 00100
-0.0050
0.0000
Sq. Root Inc. Total | Load
Time Time Disp. “Disp. |
(min.) (min.) {in.) (in.).. .. (lbs

0.00  0.0000 0.0000 0.2383 6.1972
0.10 0.3162 -0.0023 0.2360 1.7890

0.20 0.4472 -0.0033 0.2350 1.5865
0.35 0.5916 | -0.0047 - 0.2336 1.4414
060 = 07746 . -0.0060 0.2323 1.4521
110 @ 1.0488 = -0.0076 @ 0.2307 = 1.3808
210 = 14491 @ -0.0106 0.2277 1.3882
3.10 1.7607 = -0.0120 0.2263  1.3852
410 2.0248 -0.0128 0.2255 1.3882
7.10 2.6646 -0.0148 0.2235  1.2931
9.10 3.0166 . -0.0155 0.2228 1.3427
1210 | 3.4785 . -0.0161 0.2222  1.3680
1510  3.8859 = -0.0164 0.2219 1.3371

2010 | 4.4833 | -0.0171 0.2212 1.3724
2517  5.0166 @ -0.0175 = 0.2208 1.3537
30.17 | 54924 = -0.0182 = 0.2201 1.3775
35.17 5.9301 -0.0182 = 0.2200 1.3930
40.17 6.3377  -0.0186  0.2197  1.3356
45.18 6.7219  -0.0187 | 0.2196 1.3311
50.18 7.0840  -0.0190  0.2193 1.3234
55.18  7.4285  -0.0194 = 0.2189 1.2544
60.18  7.7578 = -0.0195  0.2188 1.3617
80.18 | 8.9545 | -0.0203  0.2180 1.3403
100.18 | 10.0092 = -0.0207  0.2176 1.3305
120.18 | 10.9628  -0.0208 . 0.2175 1.3989
140.18 ~ 11.8399  -0.0211  0.2172 1.3870
160.18  12.6564  -0.0214 | 0.2169 1.3391
180.18 ~ 13.4232  -0.0216  0.2167 1.3748
200.18  14.1486  -0.0218 = 0.2165 1.3335
22018  14.8386  -0.0221 = 0.2162 1.3573
24017 154973  -0.0223 | 0.2160 1.3965
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Ecology and Environment
Consolidation Data
Sample ID: NS05 0-24"

Deformation versus Square Root of Time
Increment #10: 180psf

Square Root of Time - {min)

0.0000 1.0000 2.0000 3.0000 4.0000 5.0000 6.0000 7.0000 8.0000 9.0000
-0.0160
-0.0140
-0.0120
_ -0.0100
"% -0.0080
£
: -0.0060
-0.0040
-0.0020
0.0000
5q. Root Inc. Total | Load
Time Time |- Disp. | 'Disp. R
(min.) (min.) (in.) (in.) | (lbs
0.00 0.0000 @ 0.0000 0.2760 1.3793
0.10 0.3162 | -0.0006 0.2154 ~ 0.6390
0.20 0.4472  -0.0013 0.2147 0.4924
0.35 0.5916 -0.0017 . 0.2143 0.4594
0.60 0.7746  -0.0021 0.2139 0.4963
1.40  1.0488 -0.0028 0.2132 0.3999
2.10 14491 - -0.0046 0.2114 0.3488
310  1.7607 -0.0059 0.2101 0.3577
410 2.0248 = -0.0070 0.2090 0.3726
7.10 2.6646 . -0.0088 0.2072 0.2941
9.10 3.0166 = -0.0098 0.2062 0.3417
1210  3.4785 -0.0102 0.2058 0.2379
1510  3.8859 = -0.0107 = 0.2053 0.2902
20.10 | 4.4833 © -0.0110 0.2050 . 0.4092
2510 5.0100 -0.0114 0.2046 0.4784
3010  5.4863 -0.0114 0.2046 0.3072
35.10 5.9245 -0.0118 0.2042 0.3913
40.10 6.3325 -0.0124 0.2036 0.4520
4510 = 6.7157  -0.0129 0.2031 0.3976

50.10 = 7.0781  -0.0134 = 0.2026 0.4059
5510  7.4229 = -0.0139  0.2021 0.4520
60.10 7.7524 -0.0142 0.2018 ~ 0.4321
60.13 7.7546 -0.0142 | 0.2018  0.4365
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Ecology and Environment
Consolidation Data
Sample ID: NS05 0-24"

Strain - %

0.00

Vertical Strain versus Stress

Vertical Stress - psf

100

1000

5.00

10.00

15.00

20.00

25.00

30.00

Coefficient of Consolidation versus Vertical Stress
Vertical Stress - psf

1 10 100 1000
0.00
0.20
0.40
- 0.60
§ 0.80
5 1.00
1.20
1.40
1.60
Vvertical | Machine Fio (M) U.900 vertical e
~Step Stress ]Deflection 100 Hioo Strain Hso o ] . 150
0 180 0.0013432| -0.0062 0.6631. 26.32 (in.) | (min.):
2 10 -0.0001 0.0126 0.8873 2.06 0.8936 4.42
3 20 -0.0001 0.0276 0.8538 5.13
4 40 0.0002 0.0359 0.8182 9.09 0.8397 12.20
5 80 0.0007 0.0308 0.7878 13.87 0.8032 4.80
6 180 0.0012 0.0402 0.7354 19.71 0.7555 1.37
7 280 0.0016 0.0256 0.6975 22.81 0.7103 3.46
8 480 0.0028 0.0297 0.6661 26.85 0.6810 2.03
9 180 0.0013 -0.0062 0.6631 26.32 0.6660 0.25
10 40 0.0007 -0.0223 0.6847 23.92 0.6732 0.69
11 10 0.0001 -0.0142 0.6983 22.42 0.7011 0.16
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Ecology and Environment
Consolidation Data
Sample ID: NS06 0-18"

Deformation (in.)

Deformation versus Square Root of Time
Increment #1: 40psf
Square Root of Time - (mln)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000

0.0020

0.0040

0.0060

0.0080

0.0100

0.0120

0.0140

0.10 0.3162 0.0000 0.1186 0.6087
020 = 0.4472 0.0001 0.1187 0.6574
0.35 0.5916 0.0002 0.1188 0.6114
0.60 0.7746 0.0003 0.1189 0.6289
110  1.0488 = 0.0006 0.1192 0.7407
210  1.4491 | 0.0014 0.1200 0.7981
310 17607 ' 0.0022 0.1208 0.8311
4.10 2.0248 0.0031 0.1216 0.9631
7.12 2.6677 = 0.0056 0.1242 1.1165
9.12 = 30194 = 00073 01259 = 1.2821
12.12 34809 = 0.0093 0.1278 1.3808
15.12 3.8880  0.0108 0.1294 1.3558
20.12 4.4852 0.0117 0.1303 1.4554
25.12 5.0117 0.0120 0.1306 1.3317
3012  5.4879 0.0122 0.1308 1.3853
3512  5.9259 0.0123 0.1309 1.3793
4012 | 6.3338 0.0124 = 0.1310 1.3023
4512 | 6.7169 0.0125 01311 1.3190
50.12 7.0793  0.0126 0.1312 1.3056
55.12 7.4241 0.0127 0.1313 1.3963
60.12  7.7535 0.0127 0.1313 1.4272
80.12  8.9508 0.0129 0.1315 | 1.3508
100.12  10.0058 = 0.0130 ~ 0.1316 1.3603
120.12 10.9598  0.0130 ; 0.1316 = 1.3142
140.12  11.8371  0.0131 0.1317 1.4117
160.12  12.6537 | 0.0131  0.1317 1.3677
180.12 13.4208  0.0131 0.1317 ' 1.3594
200.12 14,1463  0.0131 0.1317 1.3424
22012  14.8363 . 0.0130 0.1316 1.4248
240.12 | 154957  0.0130 0.1316 1.3365
240.20 15.4984  0.0130 0.1316 1.3948
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Ecology and Environment
Consolidation Data
Sample ID: NS06 0-18"

Deformation (in.)

Deformation versus Square Root of Time
Increment #2: 80psf
Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000

14.0000

16.0000 18.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

»9q. Root Inc.
Time Time Disp.
{min.). (min.) (in.)
0.10 0.3162 - 0.0003
0.20 0.4472 | 0.0009
0.35 0.5916 0.0025
0.62 0.7853 0.0053
1.12 1.0567 0.0077
2.12 1.4549 0.0105
3.12 1.7654  0.0125
412 = 2.0290 0.0137
712 | 2.6677 0.0148
9.12 = 3.0194 0.0152
1212  3.4809 0.0156
15.12  3.8880 0.0160
20.12 = 4.4852 0.0162
2512 | 50117  0.0166
3012 | 54879 0.0172
35.13 59273 | 0.0174
40.13 6.3351 = 0.0175
4513 6.7181 | 0.0176
50.13 | 7.0805 @ 0.0177
55.13 = 7.4252 0.0180
60.13 7.7546 0.0180
80.12 8.9508 0.0185
100.12 10.0058 = 0.0188
120.12 10.9598  0.0189
140.12 11.8371  0.0195
160.12 = 12.6537 . 0.0196
180.10 = 13.4201 = 0.0197
200.15 @ 14.1474 = 0.0199
220.15 14.8375 = 0.0201
240.17 = 15.4973 0.0202
240.22 15.4989 0.0202
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Ecology and Environment
Consolidation Data
Sample ID: NS06 0-18"

Deformation (in.)

0.0000

2.0000

4.0000

Increment #3: 180psf

Square Root of Time - (min)

6.0000

8.0000

10.0000

12.0000

Deformation versus Square Root of Time

14.0000

16.0000

18.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

Sq. Root] Inc. [ Total | . Load
Time Time Disp. Disp.: .
(min.) -(min.) {in.) ~(in.) Ibs): -
0.00 0.0000 0.0000 | 0.1518 2.7627
0.10 0.3162 0.0045 0.1563 4.6578
0.20 0.4472 0.0124 0.1642 5.1635
0.35 0.5916 0.0188 0.1706 5.8354
0.60 0.7746 0.0233 0.1751 5.9433
1.10 1.0488 0.0296 0.1814 6.0807
2.10 1.4491 0.0341 0.1859 6.0295
3.10 1.7607 0.0369 0.1888 6.1137
4.10 2.0248 0.0382 0.1901 6.1280
7.10 2.6646 0.0409 0.1928 6.1925
9.12 3.0194 0.0419 0.1937 6.1743
12.12 3.4809 0.0429 0.1947 6.0819
15.12 3.8880 0.0436 0.1954 6.1636
20.12 4.4852 0.0442 0.1960 6.1175
25.12 5.0117 0.0450 0.1968 5.9772
30.12 5.4879 0.0459 0.1977 6.0985
35.13 5.9273 0.0471 0.1989 6.2603
40.13 6.3351 0.0476 0.1994 6.1045
45.13 6.7181 0.0480 0.1999 6.1137
50.13 7.0805 0.0484 0.2003 6.0997
55.13 7.4252 0.0489 0.2007 6.1553
60.15 7.7556 0.0492 0.2011 6.1841
80.08 8.9489 = 0.0505 0.2023 6.2017
100.10 10.0050 i 0.0513 0.2031 6.1282
120.10 10.9590  0.0522 0.2040 6.1360
140.12 11.8371 0.0528 0.2046 6.1755
160.13 12.6544 0.05632 0.2050 6.0652
180.15 13.4220 0.0538 0.2056 6.1161
200.08 14.1451 0.0541 0.2060 6.1199
220.10 14.8358 0.0545 0.2063 6.1434
240.10 15.4952 0.0547 0.2065 6.1244
240.13 15.4962 0.0547 0.2065 6.1752
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Ecology and Environment
Consolidation Data
Sample ID: NS06 0-18"

Deformation {in.)

Deformation versus Square Root of Time
Increment #4: 280psf

Square Root of Time - (min}

4.0000 6.0000 8.0000 10.0000 12.0000

2.0000

0.0000

14.0000

16.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

18.0000

-9q. Root Inc. Total- | " Load "

Time Time Disp. Disp.. ~
(min.) (min.) (in) | (in.) Ibs)
0.10 0.3162 0.0005 0.2070 6.8370
0.20 0.4472 0.0041 0.2106 9.2322
0.35 0.5916 0.0069 0.2134 9.4733
0.60 0.7746 0.0084 0.2149 9.5289
1.10 1.0488 0.0101 0.2166 9.4091
210 1.4491 0.0127 0.2192 9.3056
3.10 1.7607 0.0134 0.2199 9.0749
4.10 2.0248 0.0144 0.2209 9.2024
7.10 2.6646 0.0180 0.2245 9.6422
9.10 3.0166 0.0195 0.2260 9.7162
12.10 3.4785 0.0207 0.2272 9.5470
15.12 3.8880 0.0216 0.2281 9.5711
20.12 4.4852 0.0226 0.2291 9.5378
25.12 5.0117 0.0235 0.2300 9.5423
30.12 5.4879 0.0244 0.2309 9.5128
35.13 5.9273 0.0250 0.2315 9.5458
40.13 6.3351 0.0255 0.2319 9.5446
45.13 6.7181 0.0259 0.2324 9.5518
50.13 7.0805 0.0262 0.2327 9.5601
55.15 7.4263 0.0266 0.2331 9.5672
60.15 7.7556 0.0270 0.2335 9.5684
80.07 8.9480 0.0283 0.2348 19.5913
100.07 10.0033 0.0293 0.2358 9.5637
120.07 10.9575 0.0302 0.2367 9.5723
140.07 11.8350 0.0309 0.2374 9.5330
160.07 12.6517 0.0314 0.2379 9.5435
180.07 13.4189 0.0320 0.2385 9.5518
200.07 14.1445 0.0325 0.2389 9.539¢9
220.07 14.8346 0.0328 0.2393 9.5735
240.07 15.4941 0.0332 0.2397 9.5304
240.12 15.4957 0.0332 0.2397 9.5256
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Ecology and Environment
Consolidation Data
Sample ID: NS06 0-18"

Deformation (in.)

Deformation versus Square Root of Time

0.0000 2.0000 4.0000

Increment #5: 480psf

Square Root of Time - {min)

8.0000 10.0000

6.0000

12.0000

14.0000 16.0000 18.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

0.0400

5q. Root | - Inc. Total -+ Load. .
Time Time Disp. Disp. -
{min.) (min.) (in.) {in) 1§ (lbs).
0.00 0.0000 | 0.0000 0.2412 9.5390
0.10 0.3162 0.0071 0.2483 15.6110
0.20 0.4472 0.0104 0.2516 16.0275
0.35 0.5916 0.0138 0.2549 16.1366
0.60 0.7746 0.0171 0.2583 16.2499
1.10 1.0488 0.0207 0.2619 16.4259
2.10 1.4491 0.0226 0.2638 16.3581
3.10 1.7607 0.0233 0.2645 16.4054
4.10 2.0248 0.0239 0.2650 16.2891
7.10 2.6646 0.0257 0.2669 16.3447
9.10 3.0166 0.0264 0.2676 16.3887
12.10 3.4785 0.0268 0.2680 16.3519
15.10 3.8859 0.0274 0.2686 16.3926
20.10 4.4833 0.0285 0.2697 16.3575
25.10 5.0100 0.0290 0.2702 16.3447
30.12 5.4879 0.0291 0.2702 16.3890
35.12 5.9259 0.0292 0.2704 16.3197
40.12 6.3338 0.0294 0.2705 16.3640
45.12 6.7169 0.0298 0.2709 16.3138
50.12 7.0793 0.0299 0.2711 16.3522
55.12 7.4241 0.0300 0.2712 16.3926
60.12 7.7535 0.0302 0.2713 16.3412
80.10 8.9499 0.0308 0.2719 16.3792
100.10 10.0050 0.0313 0.2725 16.3409
120.08 10.9583 0.0321 0.2732 16.3875
140.08 11.8357 0.0328 0.2739 16.4006
160.08 12.6524 0.0331 0.2743 16.3046
180.12 13.4208 0.0337 0.2749 16.3281
200.10 14.1457 0.0344 0.2755 16.3792
220.10 14.8358 0.0350 0.2762 16.3807
240.08 15.4946 0.0367 0.2779 16.3367
240.10 15.4952 0.0367 0.2779 16.3855
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Ecology and Environment
Consolidation Data
Sample ID: NS06 0-18"

Deformation {in.)

-0.0080 ‘ - -
-0.0070
-0.0060
-0.0050
-0.0040
-0.0030
-0.0020

-0.0010

Deformation versus Square Root of Time
Increment #6: 180psf (rebound)
Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000

0.0000

Sq. Root | Inc. Total Load ‘.
Time Time Disp. Disp. i
(min.) (min.}) | - {in.) (in.) (Ibs) -
0.00 0.0000 = 0.0000 02779 16.3257 |
0.10 0.3162 | -0.0031 0.2748 6.5335
0.20 0.4472 -0.0041 0.2738 6.2287
0.35 0.5916 -0.0048 02731  6.0982
0.60 0.7746 -0.0051 = 0.2727 6.0685
1.10 1.0488 -0.0052 | 0.2727 = 6.1746
2.10 14491  -0.0056 | 0.2723 6.1508
340 = 17607  -0.0059 = 0.2719 6.1413
4.10 2.0248 -0.0062 0.2716 6.1711
7.10 2.6646 -0.0065 0.2714 6.1196
9.10 3.0166 -0.0066 0.2713 6.1339
12.10 34785  -0.0066 02712  6.0831
15.10 3.8859 -0.0068 02711 = 6.1220
20.10 4.4833 -0.0067 02712 = 6.1803
25.10 5.0100 -0.0068 02711  6.1354
30.10 5.4863 -0.0069 = 0.2710 6.1838
35.10 59245 = -0.0070  0.2709 6.1351
40.10 6.3325  -0.0070 = 0.2709  6.1782
45.10 6.7157 = -0.0070 | 0.2709 6.1199
50.10 7.0781 | -0.0070 | 0.2709 6.1838
55.10 74229 | -0.0070 @ 0.2709 6.1092
60.10 7.7524 -0.0071 0.2708 6.1065
80.13 8.9517  -0.0070 0.2708 6.1398
100.13 ~ 10.0067 = -0.0072 . 0.2707 6.0938
120.12 10.9598 = -0.0072 = 0.2707 6.2053
140.12 11.8371 = -0.0072 = 02706 . 6.1378
160.10 126531 = -0.0073 | 02706 = 6.1592
180.10 13.4201  -0.0074 | 0.2705 6.1339
200.15 14,1474  -0.0074 0.2704 6.1390
220.15 14.8375  -0.0075 0.2704 6.1449
240.12 154957 = -0.0075 0.2703 6.0970
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Ecology and Environment
Consolidation Data
Sample ID: NS06 0-18"

Deformation (in.)

-0.0300

-0.0250

-0.0200

-0.0150

-0.0100

-0.0050

0.0000

2.0000 4.0000

Deformation versus Square Root of Time
Increment #7: 40psf (rebound)

Square Root of Time - (min)

6.0000

8.0000

10.0000

12.0000

14.0000

16.0000

18.0000

0.0000

.9q. Root Inc. | Total .[° Load

Time Time Disp. | Disp.
(min.) | (min.) (in.) {in.) - {Ibs)
0.10 0.3162 -0.0030 ' 0.2674 2.0001
'0.20 0.4472 -0.0054 0.2650 1.5066
0.35 0.5916 -0.0067 0.2637 1.4423
0.60 0.7746 -0.0069 0.2635 1.4221
1.10 1.0488 -0.0093 0.2610 1.4058
210 1.4491 -0.0128 0.2575 1.3805
3.10 1.7607 -0.0139 0.2564 1.3282
4.10 2.0248 -0.0144 0.2560 1.3306
710 2.6646 -0.0164 0.2539 1.3808
9.10 3.0166 -0.0171 0.2533 1.3508
12.10 3.4785 -0.0179 0.2524 1.3998
15.10 3.8859 -0.0188 0.2516 1.3329
20.10 4.4833 -0.0191 0.2513 1.3080
25.10 5.0100 -0.0192 0.2512 1.3772
30.10 5.4863 -0.0194 0.2510 1.3983
35.10 5.9245 -0.0197 0.2507 1.3416
40.10 6.3325 -0.0200 0.2504 1.3222
45.10 6.7157 -0.0205 0.2499 1.3056
50.10 7.0781 -0.0209 0.2495 1.3558
55.10 7.4229 -0.0214 0.2490 1.3439
60.10 7.7524 -0.0217 0.2487 & 1.3463
80.10 8.9499 -0.0225 0.2479 | 1.3863
100.10 10.0050 -0.0230 0.2474 1.3600
120.10 10.9590 -0.0239 0.2465 1.3606
140.10 11.8364 -0.0247 0.2457 1.3606
160.10 12.6531 -0.0250 0.2454 1.3404
180.10 13.4201 -0.0253 0.2451 1.3856
200.10 14.1457 -0.0254 0.2449 1.3772
220.12 14.8363 -0.0257 0.2447 1.3582
240.12 15.4957 -0.0260 0.2444 1.3995
240.12 15.4957 -0.0260 0.2444 1.3749
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Ecology and Environment
Consolidation Data
Sampie ID: NS06 0-18"

Vertical Strain versus Stress

Vertical Stress - psf

100

1000

10.00
15.00
20.00
2500
30.00
35.00
Coefficient of Consolidation versus Vertical Stress
Vertical Stress - psf
10 100 1000
0.00
0.10
0.20
0.30 -— —
gT 0.40
&
5 050
0.60
0.70
0.80
0.90
Vertical | Machine o (1] 0900 Vvertical ‘
Step Stress |Deflection 100 Hi0o Strain. “Hso tso B
0 10 9.697E-0 -0.747 1.4054 -56.15 (in) . |i (min) | vraay) .
7 5 0.0000 ANTA
2 40 0.0002 0.0165 0.7652 14.60 0.7734 9.63 0.03
3 80 0.0007 0.0179 0.7512 16.80 0.7601 1.67 0.17
4 180 0.0012 | 0.0547  0.6947 22.81 0.7158 0.36 0.70
5 280 0.0016 0.0332 0.6619 26.46 0.6757 3.61 0.06
6 480 0.0028 0.0367 0.6250 30.56 0.6403 0.25 0.81
7 180 0.0013 -0.0075 0.6310 29.89 0.6271 0.64 0.30
8 40 0.0007 -0.0260 0.6563 27.07 0.6516 0.64 0.33
9 10 0.0001 -1.2092 1.8649 -65.75 1.2604 25.50 0.03
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Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Deformation (in.)

Deformation versus Square Root of Time
Increment #1: 20psf
Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000 " ‘ "
| |

0.0020

0.0040

0.0060

0.0080

0.0100

0.0120

0.0140

0.0160

0.0180

5q. Root |«
Time Time [
(min.) (min:)

[ 0.00  0.0000
0.10 0.3162
0.20 0.4472
0.35 0.5916
0.60 0.7746
1.10 1.0488
2.10 1.4491
3.10 1.7607
4.10 2.0248
7.10 2.6646
910 = 3.0166
1210  3.4785
15.10 3.8859
20.10 4.4833

2510  5.0100
30.10 5.4863
35.10 5.9245
40.08 6.3311
45.08 6.7144
50.08 7.0770
55.08 7.4218
60.08 7.7513
80.08  8.9489
100.15  10.0075
120.15 | 10.9613
140.15 = 11.8385
160.15 12.6550
180.15 13.4220
200.15 14.1474
220.15 14.8375
240.12  15.4957




Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Deformation {in.)

0.0000
0.0000

0.0050

0.0100

0.0150

0.0200

2.0000

4.0000

Deformation versus Square Root of Time
Increment #2: 40psf
Square Root of Time - (min)

6.0000 8.0000 10.0000 12.0000

14.0000 16.0000

18.0000

0.0250

Sq. Root: Inc.
Time Time | Disp.
(min.) .f: (min.) | {in.) SEAL
0.00 0.0000 0.0000 = 0.1424 0.7368 |
0.10 0.3162 0.0001 0.1425 0.7142
0.20 0.4472 0.0001 0.1425 0.7273
0.35 0.5916 0.0001 0.1425 0.7392
0.60 0.7746  0.0001 0.1425 0.7618
1.10 1.0488  0.0005 0.1429 0.8329
2.10 1.4491 | 0.0011 0.1435 0.9521
3.10 1.7607 | 0.0033 0.1457 1.1343
4.10 2.0248 0.0047 0.1471 1.1831
7.10 2.6646 0.0086 0.1510 1.3650
9.10 3.0166 0.0105 0.1529 1.3766
12.10 3.4785 0.0132 = 0.1556 1.3644
15.10 3.8859 0.0152 0.1577 1.3306
20.10 4.4833 0.0165 0.1589 1.3793
25.10 5.0100 0.0165 0.1589 1.3627
30.10 5.4863 0.0173 = 0.1597 1.3615
35.10 5.9245 0.0178 0.1602 1.3847
40.10 6.3325  0.0189 0.1613 1.4004
45.10 6.7157 0.0193  0.1617 1.3647
50.10 7.0781  0.0197  0.1621 1.3395
55.10 7.4229 | 0.0199 | 0.1623 1.3552
60.10 7.7524  0.0200 | 0.1624 1.3341
80.12 8.9508  0.0204 | 0.1628 1.3543
100.12 | 10.0058  0.0205 | 0.1629 1.3591
12012 10.9598  0.0207 = 0.1631 1.3766
14012 11.8371 0.0210 0.1634 1.3698
160.12 12.6537 | 0.0210  0.1634 1.3662
180.13  13.4214 | 0.0212 0.1636 1.3650
200.13 = 14.1468 = 0.0213  0.1637 1.3671
22013  14.8369 = 0.0214 = 0.1638 1.3353
24010 154952  0.0215 | 0.1639 1.3912
24017  15.4973  0.0215 | 0.1639 1.3686
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Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Deformation {in.}

0.0000
0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

2.0000

Deformation versus Square Root of Time
Increment #3: 80psf

4.0000

Square Root of Time - (min)

6.0000

8.0000

10.0000

12.0000

14.0000

16.0000

18.0000

0.0800

9(q. Root Inc. Total - | Load.
Time Time Disp. Disp. | - ’
(min.) (min.) (in.) (in) - Ibs) -
0.10 0.3162 0.0002 0.1641 1.5312
0.20 0.4472 0.0007 0.1646 1.6457
0.35 0.5916 0.0011 0.1650 1.6692
0.60 0.7746 0.0024 0.1663 1.8618
1.12 1.0567 0.0053 0.1692 2.3569
2.12 1.4549 0.0152 0.1791 2.4413
3.12 1.7654 0.0246 0.1885 2.6670
4.12 2.0290 0.0319 0.1958 27217
7.12 2.6677 0.0419 0.2058 2.7110
9.12 3.0194 0.0458 0.2097 2.7050
12.12 3.4809 0.0504 0.2143 2.7933
15.12 3.8880 0.0527 0.2166 2.7680
20.10 4.4833 0.0548 0.2187 2.7493
25.10 5.0100 0.0562 0.2202 2.6922
30.10 5.4863 0.0574 0.2213 2.6967
35.10 59245 = 0.0586 0.2225 2.7909
40.10 6.3325 | 0.0595 0.2234 2.6824
45.10 6.7157 | 0.0601 0.2240 2.7362
50.10 7.0781 0.0603 0.2242 2.7811
55.10 7.4229 0.0608 0.2247 2.7288
60.10 7.7524 0.0609 0.2248 2.7514
80.08 8.9489 0.0622 0.2262 2.7243
100.15 10.0075 0.0633 0.2272 2.7669
120.13 10.9605 0.0643 0.2282 2.7006
140.12 11.8371 0.0652 0.2291 2.7422
160.10 12.6531 0.0655 0.2294 2.7446
180.10 13.4201 0.0661 0.2300 2.7517
200.08 14.1451 0.0665 0.2304 2.7205
220.15 14.8375 0.0670 0.2309 2.7918
240.13 15.4962 0.0677 0.2316 2.7359
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Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Deformation {in.)

0.0000
0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

0.0800

0.0900

4.0000

2.0000

Deformation versus Square Root of Time
Increment #4: 180psf

Square Root of Time - (min)

6.0000

8.0000

10.0000

12.0000

14.0000

16.0000

18.0000

0.1000

Page 4

[ 59. Root [ Inc. Total |- Load ~
Time Time Disp. Disp. | ,
(min.) (min.) {in.) ) o (Ibs) ..
0.10 0.3162 0.0002 0.2318 2.8370
0.20 0.4472 0.0005 0.2321 2.8278
0.35 0.5916 , 0.0008 0.2325 2.9265
0.60 0.7746 | 0.0034 | 0.2350 3.1867
1.10 1.0488 0.0236 ‘ 0.2552 5.7486
2.10 1.4491 0.0398 0.2714 6.0857
3.10 1.7607 0.0493 0.2809 6.1684
410 2.0248 0.0546 0.2862 6.2302
7.10 2.6646 0.0629 0.2945 6.1443
9.10 3.0166 0.0664 0.2980 6.1645
12.10 3.4785 0.0691 0.3007 6.0447
15.10 3.8859 0.0708 0.3024 5.9228
20.10 4.4833 0.0725 0.3041 6.0768
25.08 5.0083 0.0760 0.3076 6.5439
30.08 5.4848 0.0777 0.3093 6.2588
35.08 5.9231 0.0778 0.3094 6.1196
40.08 6.3311 0.0780 0.3096 6.1479
45.08 6.7144 0.0786 0.3102 6.1256
50.08 7.0770 0.0793 0.3109 6.1158
55.08 7.4218 0.0803 0.3119 6.0682
60.08 7.7513 0.0807 0.3123 6.1054
80.07 8.9480 0.0827 0.3143 6.1288
100.13 10.0067 0.0840 0.3156 6.1375
120.13 10.9605 0.0853 0.3169 6.1645
140.13 11.8378 0.0859 0.3175 6.0756
160.13 12.6544 0.0862 0.3178 6.1288
180.13 13.4214 ~ 0.0868 0.3184 6.1491
200.13 14.1468 0.0878 0.3194 6.1601
220.13 14.8369 | 0.0892 0.3209 6.1431
240.13 15.4962 0.0896 = 0.3212 6.1859
240.17 15.4973 0.0896 | 0.3212 6.1360




Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Deformation versus Square Root of Time
Increment #5: 280psf

Square Root of Time - (min)

3012 | 54879 | 00322 | 0.3534 | 9.5241
3512 59259 | 00327 = 0.3539 = 9.4635
4012 63338 00336  0.3548  9.5408
45.12 67169 00343 03555  9.5839
50.12 70793 00347 | 03559 | 9.5601
55.12 74241 00351 | 03563 | 9.6505
6012 | 7.7535 = 0.0354 @ 0.3566 = 9.5625
80.12 89508 00369 | 03581 | 9.5729
100.12  10.0058 | 0.0391 03603 = 9.5931
120.12 109598 = 0.0400 = 0.3612 | 9.5360
14012 11.8371 00409 = 03621 & 9.5194
160.12 = 12,6537 00413 = 03625 | 9.5672
180.12 | 13.4208 = 0.0421 | 0.3633 = 9.5812
20013 141468 = 00431 | 0.3643 | 9.5253
22013  14.8369  0.0440 = 0.3652 = 9.5206
24010 154952 00443 03655  9.5527
24013 | 154962 00443 & 03655 | 9.5479
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0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
0.0000
0.0050
0.0100
0.0150
E 0.0200
E% 0.0250
;2 0.0300 3
0.0350
0.0400
0.0450
0.0500
3q. Root Inc. | Total | Load"
Time Time Disp. Disp. |
(min.) (min.) (in.) (in.) . (lbs
0.00 0.0000 0.0000 0.3212 6.1027
0.10 0.3162  0.0001 0.3213 6.5668
0.20 0.4472 0.0013 0.3225 8.5727
0.35 0.5916 = 0.0044 0.3256 9.3886
060 07746 | 0.0074 0.3286 = 9.4409
1.10 1.0488 0.0110 0.3321 | 9.5217
210 1.4491 0.0153 0.3364 9.5110
310 17607 = 0.0180 0.3392  9.5006
410  2.0248 | 0.0207 0.3419  9.5102
7.10 2.6646 | 0.0248 0.3460 9.6053
9.10 3.0166 = 0.0262 0.3474 9.6514
12.10 3.4785 0.0280 = 0.3492 9.5886
15.12 3.8880 0.0288 = 0.3500 9.5292
20.12 44852  0.0298 @ 0.3510 9.4887
2512 5.0117 0.0312 | 0.3524 9.6002




Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Deformation (in.)

0.0000

Deformation versus Square Root of Time
Increment #6: 480psf

2.0000 4.0000

Square Root of Time - (min)

6.0000

8.0000

10.0000

12.0000

14.0000

16.0000

18.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

S5q. Root inc. Total Load
Time Time Disp. Disp. ‘
{min.) {min.) {in.) «| - (in.) Ibs)
0.10 0.3162 0.0038 0.3693 15.0687
0.20 0.4472 0.0068 0.3723 16.0126
0.35 0.5916 0.0100 0.3755 16.1176
0.60 0.7746 0.0129 0.3784 16.3753
1.10 1.0488 0.0175 0.3831 16.3233
2.10 1.4491 0.0228 0.3883 16.1949
3.10 1.7607 0.0263 0.3918 16.3135
4.10 2.0248 0.0289 0.3944 16.3643
7.10 2.6646 0.0335 0.3990 16.3825
9.10 3.0166 0.0366 0.4021 16.4039
12.10 3.4785 0.0385 0.4040 16.4372
15.10 3.8859 0.0398 0.4053 16.3780
20.10 4.4833 0.0418 0.4074 16.3979
25.10 5.0100 0.0431 0.4086 16.2817
30.10 5.4863 0.0445 0.4100 16.4042
35.10 5.9245 0.0451 0.4106 16.3970
40.10 6.3325 0.0456 0411 16.3361
45.08 6.7144 0.0467 0.4122 16.3302
50.08 7.0770 0.0478 0.4133 16.3525
55.08 7.4218 0.0483 0.4138 16.3944
60.08 7.7513 0.0488 0.4143 16.3376
80.07 8.9480 0.0506 0.4161 16.3923
100.13 10.0067 0.0520 0.4175 16.3516
120.12 10.9598 0.0524 0.4179 16.4039
140.10 11.8364 0.0530 0.4185 16.4185
160.10 12.6531 0.0538 0.4194 16.3507
180.08 13.4195 0.0548 0.4203 16.3397
200.08 14.1451 0.0561 0.4216 16.3706
220.13 14.8369 0.0564 0.4219 16.4205
240.12 15.4957 0.0567 0.4222 16.4039
240.15 15.4968 0.0567 0.4222 16.4339
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Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Deformation (in.)

-0.0180

-0.0160

-0.0140

-0.0120

-0.0100

-0.0080

-0.0060

-0.0040

-0.0020

0.0000

Deformation versus Square Root of Time
Increment #7: 180psf (rebound)
Square Root of Time - (min)

2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000

3. Root Inc. Total Load
Time Time Disp. Disp.

(min.) (min.) (in.) ~(in.) (fbs)
— 0.00 _ 0.0000 0.0000 04222  16.4015 |
0.08 0.2887 -0.0023 0.4199 8.7740
0.18 0.4282 -0.0046 0.4176 6.4024
035 | 05916 = -0.0055 ;| 0.4167 6.2240
0.60 0.7746 | -0.0072 @ 0.4150 | 6.1931
1.10 1.0488 -0.0084 0.4138 6.2264
210 14491 -0.0101 | 0.4121 6.1300
310 17607  -0.0110 | 04112  6.1812
4.10 2.0248 = -0.0113 = 0.4109 6.1874
7.08 2.6615 -0.0116 0.4106 6.1220
9.10 3.0166  -0.0118 0.4104 6.1003
12.08 3.4761 -0.0121 0.4101 6.1003

15.08 = 3.8837 -0.0121 04101 | 6.1360
20.08 4.4814 -0.0124 0.4098 6.0863

25.08 5.0083 -0.0126 0.4096 6.1743
30.08 5.4848 -0.0128 0.4094 6.1030
35.08 59231  -0.0130  0.4092 6.1752
40.08 | 6.3311 -0.0132 = 0.4090 6.1886

4508 = 6.7144 -0.0132 0.4090 6.2085
50.08  7.0770 -0.0135 0.4087 6.1232
55.08 7.4218 -0.0135 - 0.4087 . 6.2029
60.08 . 7.7513 -0.0135 0.4087 6.1086
80.07 = 8.9480 -0.0138 0.4084 6.1428
100.12 10.0058 -0.0138 0.4084 = 6.1705
120.12 | 10.9598 -0.0141 0.4081 6.1562
140.10 = 11.8364 -0.0145 0.4077 6.1788
160.10 = 12.6531 -0.0148 0.4074 6.1681
180.08 13.4195 | -0.0149 0.4073 6.1743
200.08 = 14.1451 -0.0151 = 0.4071 . 6.0935
22013 | 14.8369 -0.0152 . 0.4070 6.1184
240.07 15.4941 -0.0153 | 0.4069 6.0952
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Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Deformation (in.}

Deformation versus Square Root of Time
Increment #8: 40psf (rebound)
Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
-0.0600

-0.0500

-0.0400

-0.0300

-0.0200

-0.0100

0.0000

0.0100

5q. Root Inc. | Total .| Load
Time Time Disp. | Disp. °
{min.) {min.) (in.) f (in.) Ibs
0.10 0.3162 -0.0002 0.4068 5.4394
020 = 0.4472 -0.0034 0.4036 1.8074
035 = 0.5916 -0.0061 ~ 0.4008 1.8267
060 = 0.7746 -0.0094 0.3976 1.4908
1.10 1.0488 -0.0134 0.3936  1.4590
2.10 1.4491  -0.0181 0.3888 1.4649
310 = 1.7607 @ -0.0216 0.3854 1.3751
410 = 2.0248 -0.0233  0.3836 1.3413
710 = 2.6646 -0.0291 0.3778 1.3710
9.10 3.0166 -0.0309 | 0.3760 1.3234
12.10 3.4785 -0.0339 = 0.3731 1.3529
15.10 3.8859 | -0.0356 0.3714 1.3103
20.10 4.4833 | -0.0376 0.3694 1.4007
2510 = 5.0100  -0.0399 = 0.3670 1.3769
30.10 5.4863 -0.0416 0.3653 1.3529
35.12 5.9259 -0.0424 0.3646 1.3508
40.12 6.3338 = -0.0440 0.3629 1.3754
4512 = 6.7169  -0.0446 0.3624 1.4087
50.12 = 7.0793 -0.0449 = 0.3620 1.4052
55.12 7.4241 -0.0457 © 0.3613 1.3936
60.12 7.7535 -0.0461 0.3609 1.3936
80.12 = 89508 | -0.0493 0.3577 1.3743
100.12 | 10.0058 ' -0.0506 0.3564 1.3365
120.10 | 10.9590 = -0.0515 0.3555 1.3921
140.10 11.8364  -0.0528 0.3542 1.3198
160.10  12.6531  -0.0537 0.3533  1.3389
180.10 13.4201 -0.0545 0.3525 | 1.3754
200.08 14.1451 -0.0551 0.3518 | 1.3728
220.10 | 14.8358 = -0.0557 0.3512 | 1.3790
240.12 = 15.4957 | -0.0562 0.3507 1.3710
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Ecology and Environment
Consolidation Data
Sample ID: NS18 0-24"

Vertical Strain versus Stress
Vertical Stress - psf
10 100 1000
0.00
5.00
10.00
15.00
20.00
$
E 25.00
30.00
35.00
40.00
45.00
50.00
Coefficient of Consolidation versus Vertical Stress
Vertical Stress - psf
10 100 1000
0.00
0.05
0.10
§ 0.15
0.20
0.25
0.30
Vertical | Machine | Mo (M) 0.900 vertical o
Step Stress ‘|Deflection: S100 Hioo Strain- Hso | tso c,
No. {psf) (in.) 5| (in.) (in.) (%) . (in) . (min.)...] (U/aay),.
‘ #N/A -
2 20 -0.0001 0.0203 0.7515 15.84 0.7617 30.41 0.01
3 40 0.0002 0.0233 0.7345 18.19 0.7462 9.68 003
4 80 0.0007 0.0506 0.6862 25.66 0.7115 4.02 | 0.06
5 180 0.0012 0.0896 0.5800 35.56 0.6287 3.24 * 0.06
6 280 0.0016 0.0443 0.5361 40.43 0.5683 1.46 0.11
7 480 0.0028 0.0567 0.4806 46.60 0.5195 1.68 0.08
8 180 0.0013 -0.0153 0.4944 45.06 0.5017 0.49 0.25
9 40 0.0007 -0.0562 0.5500 38.89 0.5191 3.50 0.04
10 10 0.0001 -1.4310 1.9804 -60.89 1.2648 20.28 0.04
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Ecology and Environment
Consolidation Data
NS12 0-24"

Deformation (in.)

Deformation versus Square Root of Time
Increment #1: 40psf
Square Root of Time - {min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000 | y T I
. i

|
0.0050 ; : i
' |

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

] Sq. Root |

Time Time “
(min.) .| (min.) . ({1bs) ..
0.10 0.3162 0.1444 0.6712
0.20 0.4472 0.1444 0.6688
0.35 0.5916 0.1445 | 0.6310
0.60 0.7746 0.1446 | 0.7009
1.10 1.0488 0.1449 0.7345
2.10 1.4491 0.1459 0.8543
3.10 1.7607 0.1466 0.8733
410  2.0248 0.1471 0.9376
7.10 2.6646 0.1501 1.0925
910 = 3.0166 0.1520 1.1234

0.1547 1.2706
0.1572 1.3395
0.1618 1.4822
0.1635 1.4977
0.1645 1.4219
0.1651 1.3886
0.1660 1.5051
0.1661 1.4394
0.1662 1.4882
0.1663 1.4058
0.1664 = 1.4858
0.1666 1.4873

1210 | 3.4785
1510 . 3.8859
2010 = 4.4833
25.10 5.0100
30.10 5.4863
3510  5.9245
4010 | 6.3325
4510 | 6.7157
5010 | 7.0781
5512 | 7.4241
60.12 | 7.7535
80.12 = 8.9508

100.12  10.0058 0.1675  1.4397
12012 10.9598 0.1686 1.4133
140.10  11.8364 0.1691 | 1.4255
160.10 | 12.6531 0.1698 | 1.4382
180.10  13.4201 01710 | 1.4112
200.10 = 14.1457 01719 | 1.3838
220.08 = 14.8352 01722 | 1.3740

240.13 15.4962
24017 15.4973

0.1730 | 1.4457
0.1730 | 1.4442
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Ecology and Environment
Consolidation Data
NS12 0-24"

Deformation (in.)

0.0000
0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

Deformation versus Square Root of Time
Increment #2: 80psf
Square Root of Time - (min)

2.0000 4.0000 6.0000 8.0000 10.0000 12.0000

14.0000

16.0000

18.0000

T

0.0600

5q. Root [

Time Time

(min.) {min.) -
[~ 0.00 0.0000
0.10 0.3162
0.20 0.4472
0.35 0.5916
0.60 0.7746
1.10 1.0488
2.10 1.4491
3.10 1.7607
4.10 2.0248
7.10 2.6646
9.10 3.0166
1212 3.4809
15.12 3.8880
20.12 4.4852

25.12 5.0117
30.12 5.4879
35.13 5.9273

40.13 6.3351

4513 6.7181

50.13 7.0805
55.15  7.4263
60.15 7.7556
80.17 8.9536
100.10  10.0050
120.12 10.9598
140.13 11.8378
160.13 12.6544
180.15 13.4220
200.17 14.1480
220.10 14.8358
240.12 15.4957
24013  15.4962




Ecology and Environment
Consolidation Data
NS12 0-24"

Deformation versus Square Root of Time
Increment #3: 180psf

Square Root of Time - (min)

0.0000 2.0000 4,0000 6.0000 8.0000 10.0000 12.0000 14.0000
0.0000 i "
0.0100
0.0200
0.0300
% 0.0400
g
;f. 0.0500
0.0600
0.0700 \
0.0800 :
0.0900
9. Root Inc. - lotal | Loa
Time Time | Disp. Disp. | :
(min.) | (min.) | (in.) s (in) . |- (Ibs)..
[~ 0.00 0.0000 0.0000 ~ 0. 2.7845
0.08 0.2887 0.0056 0.2333 5.4626
0.20 0.4472 0.0105 0.2382 5.7787
0.35 0.5916 0.0138 0.2415 5.9645
060 = 0.7746 0.0180 0.2457 6.0549
110 = 1.0488 = 0.0236 0.2513 6.1774
210 14491  0.0303 & 02580 & 6.1812
3.10 1.7607 = 0.0354 0.2630 6.2594
4.10 2.0248 0.0398 0.2675 6.2178
7.10 2.6646 0.0467 0.2744 6.1381
9.10 3.0166 0.0500 0.2777 6.2205
12.10 3.4785 . 0.0540 02816 |, 6.2035
15.12 3.8880 0.0559 0.2836 | 6.2098
20.12 4.4852 0.0596 0.2873 | 6.2297
25.12 5.0117 0.0617 0.2893 6.1247
30.12 5.4879 0.0630 0.2906 6.1738
35.12 5.9259 0.0642 02919 | 6.1586
40.13 6.3351 0.0656 0.2933 | 6.1655
4513 67181 = 0.0666 0.2943 6.2252
50.13 . 7.0805  0.0676 . 0.2953 6.1357
55.13 7.4252 0.0681 = 0.2958 6.2312
60.15 7.7556 0.0689 0.2966 6.1586
80.15 8.9527 0.0716 02992  6.1786
100.08  10.0042 0.0728 0.3005 6.1789
120.10 10.9590 0.0742 0.3019 6.1417
140.10 11.8364  0.0751  0.3027 6.1904
160.10 12.6531 0.0758 = 0.3034 6.2133
175.90 13.2627 0.0768 = 0.3044 | 6.2145
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Ecology and Environment
Consolidation Data
NS12 0-24"

Deformation (in.)

0.0000

2.0000

Deformation versus Square Root of Time
Increment #4: 280psf

Square Root of Time - {min)

4.0000

6.0000

8.0000

10.0000

12.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

0.0400

0.0450

0.0500

Page 4

9q. Root Inc. = | Total |* Load

Time | Time Disp. - | Disp. '
(min.) [ (min.) {in.) [ (in) Ibs
0.10 0.3162 0.0038 0.3082 9.3149
0.20 0.4472 0.0041 0.3085 9.4906
0.35 0.5916 0.0060 0.3104 9.5611
0.60 0.7746 0.0082 0.3126 9.5396
1.12 1.0567 0.0106 0.3150 9.6630
2.12 1.4549 0.0140 0.3184 9.6033
3.12 1.7654 0.0166 0.3210 9.6265
4.12 2.0290 0.0185 0.3229 9.7130
7.12 2.6677 0.0232 0.3276 9.6919
9.12 3.0194 0.0252 0.3296 9.6324
12.12 3.4809 0.0268 0.3312 9.5605
15.12 3.8880 | 0.0297 0.3341 9.6107
20.12 44852 = 0.0310 0.3354 9.6048
25.12 5.0117 | 0.0326 0.3370 9.5997
30.12 5.4879 | 0.0340 0.3384 9.5813
35.12 5.9259 0.0347 0.3391 9.5682
40.12 6.3338 0.0361 0.3405 9.5834
45.12 6.7169 0.0367 0.3411 9.5854
50.12 7.0793 0.0375 0.3419 9.5976
55.12 7.4241 0.0382 0.3426 9.6098
60.13 7.7546 0.0388 0.3432 9.5584
80.13 8.9517 0.0409 0.3453 9.5798
100.13 10.0067 0.0423 0.3467 9.6467
110.75 10.5238 0.0431 0.3475 9.6419




Ecology and Environment
Consolidation Data
NS12 0-24"

Deformation (in.)

0.0000

2.0000

Deformation versus Square Root of Time
Increment #5: 480psf

4.0000

Square Root of Time - (min)

6.0000

8.0000

10.0000

12.0000

14.0000

16.0000

18.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

Page 5

Sq. Root Inc. | ‘lotal [~ Load
Time Time Disp. Disp. | :
{min.) .| (min.) (in.) (in.) s (Ibs)-
0.10 0.3162 0.0055 0.3528 16.0055
0.20 0.4472 0.0074 0.3548 16.1706
0.35 0.5916 0.0099 0.3573 16.2232
0.60 0.7746 0.0128 0.3602 16.3466
1.12 1.0567 0.0162 0.3636 16.2030
212 1.4549 0.0229 0.3702 16.4705
3.12 1.7654 0.0261 0.3735 16.5190
4.12 2.0290 0.0291 0.3765 16.3540
7.12 2.6677 0.0353 0.3827 16.4679
9.12 3.0194 0.0383 0.3856 16.4896
12.12 3.4809 0.0414 0.3888 16.4144
15.12 3.8880 0.0432 0.3906 16.5000
20.12 4.4852 0.0456 0.3930 16.3992
2512 5.0117 0.0482 0.3956 16.4595
30.12 5.4879 0.0495 0.3969 16.3980
36.12 5.9259 0.0503 0.3977 16.4144
40.12 6.3338 0.0511 0.3985 16.4491
4513 6.7181 0.0528 0.4002 16.4194
50.13 7.0805 0.0537 0.4010 16.4619
55.13 7.4252 0.0541 0.4015 16.4099
60.12 7.7535 0.0545 0.4018 16.3879
80.10 8.9499 0.0567 0.4041 16.4747
100.10 10.0050 0.0579 0.4053 16.4598
120.10 10.9590 0.0593 0.4067 16.4402
140.08 11.8357 0.0604 0.4078 16.3813
160.08 12.6524 0.0611 0.4085 16.4120
180.12 13.4208 0.0620 0.4094 16.4262
200.10 14.1457 0.0624 0.4098 16.4417
220.10 14.8358 0.0628 0.4102 16.4146
240.10 15.4952 0.0635 0.4109 16.4322
240.15 15.4968 0.0636 0.4109 16.4087




Ecology and Environment
Consolidation Data
NS12 0-24"

Deformation (in.)

-0.0180

-0.0160

-0.0140

-0.0120

-0.0100

-0.0080

-0.0060

-0.0040

-0.0020

Deformation versus Square Root of Time
Increment #6: 180psf (rebound)
Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000

9q. Root | Inc. [ Total Load

Time Time Disp. | Disp. -
(min.) (min.) (in) - (in.) (lbs) ©

0.10 0.3162 -0.0028 0.4080 6.6685

0.20 0.4472  -0.0038 = 04070  6.4310
0.35 05916  -0.0050 | 0.4058 6.3117
0.60 0.7746  -0.0062 0.4046  6.1762
1.10 1.0488  -0.0074 = 04035 = 6.2440
2.10 1.4491 -0.0090 0.4018 = 6.1571
310  1.7607 -0.0098 0.4010 = 6.2169
4.10 2.0248 | -0.0100 04009  6.2324
740 26646 ' -0.0113 = 0.3995 = 6.2121
9.10 3.0166  -0.0119 | 0.3989 6.2190

12.10 3.4785 -0.0123 0.3985 6.2202
15.10 3.8859 -0.0126 0.3983  6.2145
20.10 4.4833 -0.0129 0.3979 6.1806
25.10 5.0100 -0.0133 0.3976  6.1765
30.10 54863  -0.0133 0.3976 6.1702
35.10 5.9245 -0.0134 0.3974 . 6.2050
40.10 6.3325 -0.0135 0.3973  6.1548
45.10  6.7157 ~ -0.0136 . 03972 6.1738
50.08 = 7.0770 = -0.0137 0.3971 = 6.1916

5513 | 7.4252 | -0.0138 03970 | 6.2098
60.13  7.7546 | -0.0138 03970 = 6.2083
8012 89508  -0.0142 | 03966 = 6.2273

100.12 ~ 10.0058  -0.0144 | 0.3965  6.2285
12012 | 10.9598  -0.0144 = 0.3965 6.1322
140.12 | 11.8371  -0.0147  0.3961 = 6.2026
160.10 = 12.6531 = -0.0149 0.3959 = 6.2083
180.13 134214  -0.0152 03957 = 6.2805
200.13  14.1468  -0.0153 = 0.3955 6.1456
22015 = 14.8375  -0.0155 | 0.3954 = 6.2784
24013 | 154962 = -0.0154 | 0.3954 = 6.2606
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Ecology and Environment
Consolidation Data
NS12 0-24"

Deformation {in.)

-0.0450

-0.0400

-0.0350

-0.0300

-0.0250

-0.0200

-0.0150

-0.0100

-0.0050

0.0000

Deformation versus Square Root of Time
Increment #7: 40psf (rebound)

Square Root of Time - {min)

2.0000 4.0000 6.0000 8.0000 10.0000

12.0000

14.0000

0.0000

5q. Root | Inc. Total Load
Time ‘Time Disp. ‘Disp.
(min.) (min.) (in.) (in.) Ibs

— 0.00  0.0000 0.0000 0.3053 6.2454 |
0.10 0.3162 -0.0032 0.3921 1.8021
0.20 0.4472 -0.0038 0.3916 1.5824
0.35 0.5916 -0.0060 0.3893 1.5702
0.60 0.7746 -0.0073 0.3881 1.4370
1.10 1.0488 -0.0100 0.3853 1.4469
2.10 1.4491 -0.0134 0.3820 1.4451
3.10 1.7607 -0.0156 0.3798 1.4243
412 2.0290 -0.0177 0.3776 1.5013
712 2.6677 -0.0206 0.3747 1.4335
9.12 3.0194 -0.0228 0.3726 1.4088
12.12 3.4809 -0.0241 0.3713 1.6348
15.12 3.8880 -0.0248 0.3705 1.4454
20.12 4.4852 -0.0269 0.3684 1.4148
25.12 5.0117 -0.0284 0.3669 1.4231
30.12 5.4879 -0.0296 0.3657 1.3600
35.12 5.9259 -0.0301 0.3652 1.4100
40.12 6.3338 -0.0313 0.3640 1.4397
4512 6.7169 -0.0321 0.3632 1.4766
50.12 7.0793 -0.0328 0.3626 1.4076
55.12 7.4241 -0.0329 0.3624 1.4124
60.12 7.7535 -0.0330 0.3623 1.4469

80.12 8.9508 -0.0347 0.3606 1.4846
100.12 10.0058 -0.0365 0.3589 1.4278
120.12 10.9598 -0.0381 0.3572 1.3660
140.12 11.8371 -0.0390 0.3563 1.4109
160.12 12.6537 -0.0400 0.3553 1.4442
171.47 13.0945 -0.0409 0.3544 1.4133

Page 7

. GBS L



Ecology and Environment
Consolidation Data
NS12 0-24"

Deformation {in.)

Deformation versus Square Root of Time
Increment #8: 10psf (rebound)

Square Root of Time - {min)

0.0000 2.0000 4,0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
-0.0400

-0.0350

-0.0300

-0.0250

-0.0200

-0.0150

-0,0100

-0.0050

0.0000

5q. Root Inc. Total Load =

Time Time Disp. Disp.

(min.) (min.) (in.) __(in.) Ibs) .
0.00 0.0000 0.0000 0.3544 14715
0.10 0.3162 -0.0001 = 0.3543 1.4207
0.20 0.4472 -0.0001 0.3543 1.3743
0.35 0.5916 -0.0002 =~ 0.3542 1.2994
0.60 0.7746 -0.0004 | 0.3540 1.2792
1.10 1.0488 -0.0009 |, 03535 @ 1.0877
212 | 14549  -0.0021  0.3523 0.9506
3.12 1.7654 = -0.0035 0.3509 ; 0.7354
412 2.0290 -0.0053  0.3491 0.6105
712 2.6677 -0.0093 0.3451 0.5395
9.12 3.0194 . -0.0107 0.3437 | 0.5047
1212 3.4809 -0.0137 | 0.3407 0.4824
15.12 3.8880 -0.0158 | 0.3386 ;. 0.4503
2012  4.4852 . -0.0185 | 0.3359 = 0.3754
2512 50117 | -0.0206 | 03338  0.4318

3012 54879 | -0.0229  0.3315 0.3893
35.12 59259 | -0.0244 0.3300 & 0.4764
40.12 6.3338 -0.0258 0.3286 0.3869
4512  6.7169 -0.0271 0.3273 0.3358
50.13 7.0805  -0.0283 0.3261 0.4143
5513 = 7.4252 | -0.0295 0.3249 0.3789
60.13  7.7546 = -0.0300 0.3244 ° 0.3834
80.13  8.9517  -0.0324 0.3220 0.4868
100.13 10.0067 -0.0336 0.3208 0.4155
120.15 | 10.9613 -0.0344 | 0.3200 0.3751
140.10 . 11.8364 = -0.0359 0.3185 0.3789
160.10 12.6531  -0.0363 0.3181 0.4119
180.08 13.4195 | -0.0366 0.3178 0.4640
200.07 14.1445 | -0.0367 0.3177 0.3465
220.07 14.8346 = -0.0367 0.3177 0.3813
24012 = 15.4957 -0.0370 0.3174 = 0.4146
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Ecology and Environment
Consolidation Data

NS12 0-24"
Vertical Strain versus Stress
Vertical Stress - psf
10 100 1000
0.00
5.00
10.00
15.00
20.00
':é: 25.00
30.00
35.00
40.00
45.00
50.00
Coefflcient of Consolidation versus Vertical Stress
Vertical Stress - psf
10 100 1000
0.00
0.05
2 0.10
2
3 015
0.20
0.25
Vertical | Machine J Mo (1) 0.900 “vertical S
Step Stress [|Deflection D100 Hi00 ‘Strain’ LGy
No. (psf) (in.) s| in)y | @n) } ) = (rtiaay) |
7 5 0.0000 | ANA
2 40 £ 0.0002 0.0264 0.7294 19.20 0.02
3 80 ©0.0007 , 0.0548 06729 | 25.23 0.05
4 180 0.0012 @ 0.0768 0.5967 33.70 0.07
5 280 0.0016  0.0431 0.5541 = 38.43 0.08 |
6 480 00028  0.0667 = 0.4888 45.34 003
7 180 0.0013 -0.0147 0.5053 . 43.78 0.20
8 40 0.0007  -0.0319 0.5373 @ 39.30 0.03
9 10 . 0.0001 -0.0428  0.5885 = 35.26 0.01
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Ecology and Environment
Consolidation Data
NS05 24-48"

Deformation {in.)

Deformation versus Square Root of Time
Increment #1: 20psf

Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

0.0000

0.0010

0.0020

0.0030

0.0040

0.0050

0.0060

0.0070

0.0080

18.0000

1 1 1 I

— | 59- Root:
Time Time ‘
. (min.) (min.) | . ooime) w |

0.10 0.3162 0.0000  0.0001 = 0.4404
0.20 0.4472 0.0000 0.0001 | 0.4699
0.35 0.5916 0.0000 0.0001 = 0.4440
0.60 0.7746 0.0001 0.0002 0.4580
1.10 1.0488 0.0002 0.0003  0.5415
2.10 1.4491 = 0.0003 0.0005 0.4615
3.10 1.7607 . 0.0004 0.0005 0.5273
410  2.0248 | 0.0005 0.0006 0.4868
7.10 2.6646 = 0.0007 0.0008 0.5142
9.10 3.0166 0.0010 0.0011 0.5082
12.10 3.4785 0.0012 0.0013 0.5258
15.12 3.8880 0.0014 0.0015 = 0.5603
20.12 4.4852 0.0020 0.0021 0.6197
25.12 5.0117 0.0026 0.0027 0.6723
30.12 | 5.4879 0.0037 0.0038 0.7244
3512 | 5.9259 0.0040 0.0041 0.6248
4012 | 6.3338 0.0042 0.0043 0.6474
4512 67169 = 0.0044 0.0045 0.6982
50.12 7.0793  0.0045 = 0.0046 0.7092
55.12 7.4241 0.0045 0.0046 0.6854
60.12 7.7535 = 0.0046 0.0047 0.7101
80.12  8.9508  0.0046 0.0047 = 0.7056
100.13 = 10.0067 = 0.0049 0.0050 0.6848
120.13  10.9605 | 0.0053 0.0054 . 0.6676
140.13  11.8378  0.0055 0.0056 0.6474
16013 = 12.6544 0.0056 0.0057 0.6902
180.12  13.4208 0.0059 0.0060 0.7044
20010 = 14.1457 0.0063 0.0064 0.6890
220.10 14.8358 0.0068 0.0069 0.6735
240.08 = 15.4946 0.0069 0.0070 0.6521
240.10 15.4952 0.0069 0.0070 0.6447




Ecology and Environment
Consolidation Data
NS05 24-48"

Deformation (in.)

0.0000
0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

Deformation versus Square Root of Time
Increment #2: 40psf
Square Root of Time - (min}

2.0000 4.0000 6.0000 8.0000 10.0000 12.0000

14.0000

16.0000

18.0000

1

0.0300

' Sq. Root 1= Inc; ..
Time “Time. . Disp.
(min.) (min.) | . (in.)
0.10 0.3162 0.0001
020 | 04472 0.0001
0.35 0.5916 0.0003
0.60 0.7746 0.0005

1.10 1.0488 0.0005
2.10 1.4491 0.0006
3.10 1.7607 0.0010
410 = 2.0248 0.0011
7.10 2.6646 0.0019
9.10 3.0166  0.0036

12.10 3.4785 0.0048
1510 | 3.8859  0.0055
20.08 4.4814 0.0077

25.08 5.0083 = 0.0100
30.08 5.4848 0.0137
35.08 5.9231 0.0159

40.08 6.3311 | 0.0171
4515 = 67194  0.0181
50.15 7.0817 | 0.0189
5515 74263 @ 0.0192
60.15 7.7556 . 0.0199
80.13 | 8.9517 0.0221
100.12 | 10.0058 0.0227
120.10 = 10.9590 0.0231
140.10 11.8364  0.0238
160.08 12.6524 0.0244
180.15 13.4220 = 0.0257
200.13 14.1468 0.0261
220.12 14.8363 = 0.0268
240.12 15.4957 @ 0.0278
240.15 = 154968 | 0.0279
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Ecology and Environment
Consolidation Data
NSO05 24-48"

Deformation (in.)

Deformation versus Square Root of Time
Increment #3: 80psf

Square Root of Time - {min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000
0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

“]:5q. Root Inc.
Time | Time Disp. |
(min.) (min.). | . (in.)
0.10 0.3162 0.0001
0.20 0.4472 0.0001
0.35 0.5916 0.0003
0.60 0.7746 0.0006
1.10 1.0488 0.0009
2.10 1.4491  0.0017
310 . 1.7607 = 0.0027
410 | 20248 = 0.0049
710 | 2.6646 0.0147
910  3.0166 = 0.0191

12.08 3.4761 0.0227
15.08 3.8837 0.0261
20.08 4.4814 0.0280
2508  5.0083  0.0310
30.08 5.4848 0.0334
35.08 59231  0.0350
4008 | 6.3311 | 0.0361
4515 | 6.7194 | 0.0371
50.15 ~ 7.0817 | 0.0382
55.15 7.4263 0.0390
60.15 7.7556 0.0396
80.15 = 89527 - 0.0420
100.15 = 10.0075 0.0435
120.15 = 10.9613 = 0.0451
140.15 ' 11.8385 | 0.0466
160.15 & 12.6550 @ 0.0473
180.15 134220  0.0480
200.15 14.1474 ' 0.0488
220.15 14.8375 0.0503
224.65 ~ 14.9883  0.0507
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Ecology and Environment
Consolidation Data
NSQ05 24-48"

Deformation {in.}

0.0000

Deformation versus Square Root of Time

2.0000 4.0000

Increment #4: 180psf

Square Root of Time - (min)

6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

0.0800

0.0900

S(. Root.

Time | Time |
_{min.) (min.)

— 0.00  0.0000
0.10 0.3162
0.20 0.4472
0.35 0.5916
0.60 0.7746
1.10 1.0488
2.10 1.4491
3.10 1.7607
4.10 2.0248
7.12 2.6677
9.12 3.0194
12.12 3.4809
15.12 3.8880
20.12 4.4852
25.12 5.0117
30.12 5.4879
35.12 5.9259
40.12 6.3338
4512 6.7169
50.12 7.0793
55.12 7.4241
60.12 7.7535
80.12 8.9508
100.13 10.0067
120.13 10.9605
140.13 11.8378
160.15 12.6550
180.15 13.4220
200.12 14.1463
220.10 14.8358
240.08 15.4946
240.13 15.4962
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Ecology and Environment
Consolidation Data
NSQ05 24-48"

Deformation (in.)

0.0000

Deformation versus Square Root of Time
Increment #5: 280psf
Square Root of Time - (min}

2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

0.0400

1:9q. Root |+ Inc.

Time “Time Disp.

(min.) (min.). (in.): V
0.00 0.0000 0.0000 0.17639  6.1449

0.08 0.2887 0.0025 0.1664 9.2786
0.18 | 0.4282 0.0040 0.1678  9.3511
035  0.5916 0.0049 = 0.1688 9.5048
0.60 0.7746 0.0067 = 01706 9.5905
1.10 1.0488 0.0082 @ 01721  9.2991
2.10 1.4491 0.0111 = 01749 = 9.5402
310 17607 = 00135 | 01774 | 9.6404
4.10 2.0248  0.0147 0.1786 | 9.5925
708 26615 @ 0.0170  0.1809 | 9.5310
9.08 3.0139 0.0189 0.1827  9.5616

12.08 = 34761 = 0.0203 0.1842 9.6021
15.08 ~ 3.8837 | 0.0211 0.1849 = 9.5331
20.08 44814 | 0.0223  0.1862 | 9.5334
2508 = 5.0083 @ 0.0231 0.1870 9.5708
30.08 = 54848 | 00240 = 0.1879 9.5402
35.08 5.9231 0.0246  0.1885  9.5676
40.08 6.3311 0.0252 0.1891 9.5952
45.08 6.7144 0.0259 0.1898 = 9.5640
50.07 | 7.0758 | 0.0264 0.1903 = 9.5108
55.07 | 7.4207 | 0.0271 0.1909 9.4474
60.15 = 7.7556 | 0.0275 0.1914 9.5441
80.13 89517 | 0.0298 = 0.1937 9.4379
100.12  10.0058 = 0.0310  0.1949 = 9.6493
120.12 ~ 10.9598 = 0.0317 0.1955 = 9.4379
140.10 = 11.8364 = 0.0327 0.1966 9.5961
160.08 = 12.6524 = 0.0340 0.1979  9.4831
180.15  13.4220 = 0.0343 0.1982 = 9.4959
200.13  14.1468 = 0.0350 0.1989 | 9.6128
22012 14.8363 = 0.0356 01995 | 9.5592
24010  15.4952  0.0360 0.1998 | 9.5355
24013 154962  0.0359  0.1998 | 9.5473
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Ecology and Environment
Consolidation Data
NS05 24-48"

Deformation versus Square Root of Time
Increment #6: 480psf

Square Root of Time - (min}

20.10 44833 00357  0.2356  16.3653
25.10 50100 = 00370 = 0.2368 | 16.4203
30.10 54863 00380 | 0.2378 | 16.2764
3508 59231 00384 | 0.2383 | 16.4762
4008 | 63311 00387 | 02385 16.3962
4508 67144 00390 & 02388  16.4250
50.08 70770  0.0395  0.2394  16.3486
55.08 74218 0.0401 02399 | 16.3144
60.15 7.7556 | 0.0405 | 0.2403 | 16.3676
80.17 89536 | 00419 | 02418 | 16.3772
100.17 | 10.0083 ' 00426 | 02424  16.2835
12017 | 10.9621 00432 | 0.2430 = 16.3082

139.38 11.8061 0.0443 = 0.2442 16.3236

Page 6

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000
0.0000
0.0050
0.0100
0.0150
E 0.0200
'u‘g 0.0250
E’ 0.0300
0.0350
0.0400 ‘
0.0450 1
0.0500 |
| >a. Root Inc. | Total ~ Load
Time | Time Disp. | Disp. .
(min.). (min.) (in.) o (in) ], (Ibs)
0.00 0.0000 0.0000 0.1998 0.5426
0.10 0.3162 0.0046 0.2044 15.3306
0.20 0.4472 0.0083 0.2081 16.1619
0.35 0.5916 0.0110 0.2108 16.2098
0.60 0.7746 0.0129 ~ 0.2127 : 16.3498
1.10 1.0488 0.0163 0.2162 16.2669
210 1.4491 0.0211 0.2210 16.2190
3.10 1.7607 0.0230 0.2229 15.7400
4.10 2.0248 0.0253 0.2251 16.5273
710 = 26646  0.0289 0.2287 16.4509
910 | 3.0166 = 0.0311 0.2310 16.3783
1210  3.4785 0.0327 0.2325  16.4619
15.10 3.8859 0.0343 0.2342 16.3620




Ecology and Environment
Consolidation Data
NS05 24-48"

Deformation (in.)

Deformation versus Square Root of Time
Increment #7: 180psf (rebound)

Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
-0.0100

-0.0090

-0.0080

-0.0070

-0.0060

-0.0050

-0.0040

-0.0030

-0.0020

-0.0010

0.0000

5q. Root Inc. | Total | Load
Time Time | Disp. | Disp. |
(min.) (min.) (in.)_ (in.) (Ibs)
[ 0.00 0.0000 O 0.2442 T 16.4370 |
0.10 0.3162 -0.0022 0.2420 6.9405
0.20 0.4472 -0.0027 0.2415 6.2710
0.35 = 0.5916 -0.0038 0.2404 6.2044
060 ' 0.7746 -0.0048 = 0.2393 6.2448
1.10 1.0488  -0.0057 0.2384 6.1666
2.10 1.4491 = -0.0061 0.2380 6.3768
3.10 1.7607 -0.0064 0.2378 6.1699
4.10 2.0248 -0.0066 0.2375 6.1152
7.10 2.6646 -0.0073 0.2369 6.1735
9.10 3.0166 -0.0075 0.2367 6.1214

1210 = 3.4785 -0.0076 0.2366  6.1164
1510 = 3.8859 -0.0076 | 0.2366 6.1152
2010 | 4.4833 -0.0078 0.2364 6.1057
2510 | 5.0100 = -0.0080 0.2361 6.0322

30.10 | 54863 = -0.0081  0.2361 ' 6.1366
3510 59245 = -0.0080 0.2361 6.1036
40.10 6.3325 | -0.0082 0.2360 6.1208
4510 6.7157 -0.0083 0.2359 6.1961
50.12  7.0793 -0.0083 0.2358 6.1345
5512 | 7.4241 = -0.0083 0.2358 6.1345
60.12 7.7535 = -0.0085 0.2357  6.1521
80.12 ~ 8.9508 = -0.0087 0.2355 6.1845
100.12 = 10.0058 -0.0088 0.2354 6.0489
120.12 . 10.9598 -0.0088 0.2353 6.1961
140.12 = 11.8371 -0.0089 0.2353 6.1021
160.12 12.6537 -0.0089 0.2352 6.1571

180.12  13.4208 = -0.0089 = 0.2353 6.0870
200.12 ~ 14.1463  -0.0089 02352  6.1750
22013  14.8369 = -0.0089 = 0.2353  6.1369
24013 154962  -0.0089 = 0.2353  6.1961
24018 = 154978  -0.0089 | 0.2353 | 6.1428




Ecology and Environment
Consolidation Data
NSO05 24-48"

Deformation versus Square Root of Time
Increment #8: 40psf (rebound)

Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
-0.0300 "
-0.0250
-0.0200

g -0.0150
-0.0100
-0.0050
0.0000

94q. Root Inc. Total | Load

Time Time Disp. | Disp. |

(min.) (min.): (in.) | (in. . {lbs

0.00 0.0000 0.0000 | 0.2353 6.2035

010 ~ 0.3162 -0.0027 0.2326 1.7126

0.20 0.4472 = -0.0038 = 0.2315 1.4986

0.35 0.5916 ~ -0.0051 0.2302 1.4986

0.60 0.7746 -0.0066 0.2287 = 1.4236

110 . 1.0488 -0.0084 0.2269 1.4546

210 14491 -0.0107 0.2247 1.3407

3.10 1.7607 . -0.0130 0.2224 1.4917

4.10 2.0248 -0.0144  0.2210 1.3570

7.10 2.6646 -0.0160 = 0.2193 1.3276

9.10 3.0166 -0.0177 = 0.2177 1.3799

1212 3.4809 -0.0189 = 0.2164 1.4584

15.12 3.8880  -0.0195 0.2158 1.3547

2012 4.4852 -0.0203 0.2150 1.3978

2512 5.0117 -0.0215 0.2138 1.3377

30.12  5.4879 -0.0221 02132 | 1.3698

3512 = 59259 = -0.0225 0.2128 = 1.3472
40.12 6.3338 ~ -0.0226 = 0.2127 1.3425
45.12 6.7169 | -0.0228 0.2126 1.3799
50.10 7.0781 | -0.0228 0.2125 = 1.3487
55.08 7.4218 -0.0229 0.2124 | 1.3559
60.08  7.7513 -0.0229 0.2124  1.3817
80.08 ' 8.9489 -0.0230 02123 | 1.3784
100.07 | 10.0033  -0.0237 0.2116 | 1.3915
120.05 10.9567 & -0.0242 02111 | 1.3502
140.03 11.8336 @ -0.0246 0.2107 1.3190
160.10 12,6531 | -0.0246 0.2107 = 1.3047
180.08 13.4195  -0.0249  0.2104 = 1.2943
200.08 | 14.1451 = -0.0252  0.2101  1.3618
220.07 = 14.8346  -0.0251 = 02102 | 1.3773
240.05 154935  -0.0253 | 0.2101 = 1.4391
240.05 15.4935 | -0.0253 | 0.2101 1.4867
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Ecology and Environment
Consolidation Data
NS05 24-48"

Deformation versus Square Root of Time
Increment #9: 10psf (rebound)

Square Root of Time - {min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
-0.0200
-0.0180
-0.0160
-0.0140
g -0.0120
'g -0.0100
§ -0.0080
-0.0060
-0.0040
-0.0020
0.0000
B ;jf»Sq. ROOt ;
Time | Time
!min.! gmin".! ;

0.00 0.0000

0.08 = 0.2887

018 = 0.4282

033 | 05774

0.58 0.7638

1.10 1.0488

2.10 1.4491

310 | 1.7607

410 = 2.0248

7.08 | 26615

9.10 3.0166

12.08 3.4761

15.08 3.8837

20.08 4.4814

25.08 5.0083
30.08 5.4848
3508 = 5.9231
4015 = 6.3364
4515  6.7194
50.15 7.0817
5515 | 7.4263
60.15 | 7.7556
80.13 8.9517
100.12 ~ 10.0058
120.10 . 10.9590
140.10 = 11.8364
160.17 | 12.6557
180.17 13.4226
200.17 14.1480
220.17 14.8380
240.17 15.4973
240.18 15.4978




Ecology and Environment
Consolidation Data
NS05 24-48"

Vertical Strain versus Stress

Vertical Stress - psf
10 100 1000
0.00

5.00

10.00

15.00

Strain - %

20.00

25.00

30.00

Coefficient of Consolidation versus Vertical Stress
Vertical Stress - psf

10 100 1000

1.00

' Vertical | Machine J THo (M) U.900

Step Stress |Deflection T D100 Higo:

No. (psf) | (in) sI (in) | (in)
2 20 -0.0001 0.0056 0.8941 »
3 40 00002 , 0.0279 0.8653 3.85 0.8821  25.98 0.01
4 80 0.0007 = 0.0298 0.8361 9.43 0.8509 | 8.06 0.04
5 180 0.0012 ~ 0.0784 0.7373 18.08 0.7645 ' 144 0.20
6 280 0.0016 0.0359 07018 « 22.02 07122 | 1.96 0.13
7 480 0.0028  0.0443 0.6587 26.82 06876 | 2.08 0.11
8 180  0.0013  -0.0089 ' 0.6660 26.00 06627 | 025 0.87
9 40 0.0007 = -0.0247 0.6901 23.26 0.6777 2.36 0.10
10 10 0.0001 -0.0180 0.7080 21.34 07020  9.10 0.03
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Ecology and Environment
Consolidation Data
NS12 24-48"

Deformation (in.)

Deformation versus Square Root of Time
Increment #1: 40psf

Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

0.0400

Sq.-Root inc.
Time | Time Disp. |
(min.) |. (min.) (in.) ..
0.10 0.3162 0.0000
0.20 0.4472 0.0001
0.35 0.5916  0.0001
060 | 0.7746 0.0002
1.10 [ 1.0488 0.0003
210  1.4491 0.0006
3.10 1.7607 0.0010
4.10 2.0248 | 0.0025
7.10 26646 . 0.0049
9.10 3.0166 0.0070
12.10 3.4785 0.0104

15.10 3.8859 | 0.0133
20.12 44852 = 0.0184
25.12 50117 = 0.0203
30.12 = 54879 0.0229
3512 = 5.9259 0.0263
4012 | 6.3338 0.0280
45.12 6.7169 = 0.0301

50.12 7.0793 | 0.0312
55.12 74241 0.0316
60.12 7.7535 | 0.0325

80.12 8.9508  0.0341
100.13 | 10.0067  0.0350
120.10 | 10.9590 0.0355
140.10 | 11.8364 0.0357
160.08 = 12.6524 0.0362
180.07 13.4189 = 0.0364
200.07 14.1445 = 0.0367
220.05 14.8341 = 0.0371
240.08 15.4946 | 0.0380
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Ecology and Environment
Consolidation Data
NS12 24-48"

Deformation (in.)

Deformation versus Square Root of Time
Increment #2: 80psf
Square Root of Time - {min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

18.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

Sq. Root Inc.
Time Time Disp.
(min.) {min.) (in.) . .
[~ 0.00 0.0000 | 0.0000 0.0379 1.4066 |

0.10 0.3162 | 0.0004 0.0383 1.5505
0.20 0.4472 0.0006 0.0385 1.8157
0.35 0.5916 0.0014 0.0393 2.1657
0.60 0.7746 0.0045 0.0424 2.5673
110 = 1.0488  0.0066 0.0445 2.6506
2.10 1.4491  0.0109 | 0.0488 2.6497
3.10 17607 = 0.0142 = 0.0521 2.7148
410 2.0248 0.0156 . 0.0535 @ 2.7472
7.10 2.6646 0.0213  0.0592 2.7246
9.10 3.0166 0.0241  0.0620 2.7127
1210 = 34785  0.0274 0.0653 2.7766
15.10 3.8859 0.0302 0.0681 2.7207
2010 & 4.4833 0.0321 0.0700 2.5486
25.10 5.0100 | 0.0343 0.0721 2.6764

30.10 54863 = 0.0364 0.0743 2.6660
35.08 59231 | 0.0393 0.0772 2.8896
40.08 = 6.3311 = 0.0404 0.0783 2.8245
4508 = 6.7144 0.0411 0.0790 27258
50.08 | 7.0770 0.0418 0.0797 2.6411
55.08 @ 7.4218 0.0430 © 0.0809 2.7957
60.08 | 7.7513 0.0439 0.0817 2.7448
80.07  8.9480 0.0451 0.0830  2.6898
100.07 . 10.0033 0.0466 0.0845  2.6747
120.12 | 10.9598 0.0473 0.0852 | 27362
140.12 = 11.8371 0.0482 0.0861 { 2.7424

\

|

160.10 @ 12.6531 0.0499 0.0878
180.08 13.4195 0.0507 = 0.0886
200.08 14.1451 0.0512 0.0891 = 27579
220.07 14.8346 0.0517 0.0896 2.7282
240.10 | 15.4952 0.0525 0.0904 2.7484
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Ecology and Environment
Consolidation Data
NS12 24-48"

Deformation (in.)

0.0000
0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

0.0800

0.0900

2.0000 4.0000

Deformation versus Square Root of Time

Increment #3: 180psf

Square Root of Time - (min)

6.0000

8.0000

10.0000

12.0000

14.0000

18.0000

T

0.1000

1 9q. Root

Time Time

(min.) (min.) | . (in. . S |
0.00  0.0000  0.0000  0.0903 | 27270 |
0.10 0.3162 0.0004 0.0907 3.0338
0.20 0.4472 0.0006 0.0909 3.2550
0.35 0.5916 0.0024 0.0928 5.0303
0.60 0.7746 0.0087 0.0990 5.9534
1.10 1.0488 0.0144 0.1048 6.0777
2.12 1.4549 0.0210 0.1114 6.1449
3.12 1.7654 0.0261 0.1164 6.1805
4.12 2.0290 0.0300 0.1204 6.0494
7.12 2.6677 0.0386 0.1289 6.1377
9.12 3.0194 0.0431 0.1335 6.1315
12.12 3.4809 0.0487 0.1390 6.1318
15.12 3.8880 0.0523 0.1426 6.0280
20.12 4.4852 0.0575 0.1479 6.1996
25.12 5.0117 0.0618 0.1522 6.0866
30.12 5.4879 0.0638 0.1541 6.0872
35.12 5.9259 0.0672 0.1575 6.1645
40.12 6.3338 0.0681 0.1585 6.0854
4512 6.7169 0.0692 0.1596 6.0283
50.12 7.0793 0.0708 0.1611 6.1044
55.12 7.4241 0.0730 0.1634 6.2421
60.12 7.7535 0.0743 0.1647 6.3018
80.12 8.9508 0.0772 0.1675 6.1591
100.12 10.0058 = 0.0799 0.1702 6.1603
120.12 10.9598 0.0815 0.1718 6.1800
140.12 11.8371  0.0828 0.1731 6.1065
160.12 12.6537 0.0842 0.1745 6.1125
180.12 13.4208 0.0854 0.1757 6.1743
200.12 14.1463 0.0865 0.1768 6.1541
220.12 14.8363 0.0880 0.1783 6.1877
240.10 15.4952 0.0889 0.1792 6.1556
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Ecology and Environment
Consolidation Data
NS12 24-48"

Deformation (in.)

Deformation versus Square Root of Time
Increment #4: 280psf
Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000

10.0000

12.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600
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9.1739
9.4055
9.4403
9.4269
9.5461
9.5223
9.6683
9.5520
9.4771
9.6151
9.6088
9.6484
9.5723
9.5497
9.5232
9.6207
9.5743
9.5176
9.5223
9.5732
9.5696
9.5327
9.4652
9.4281
9.4884

-] 9q9. Root Inc.
Time | -Time Disp. |
(min.) | (min.) (in.) - (in.
0.08 0.2887 0.0023 = 0.1814 |
0.20 0.4472 0.0039  0.1831 |
0.35 0.5916 0.0052 | 0.1844
060  0.7746 0.0062 | 0.1853
110 . 1.0488 = 0.0083 | 0.1875
210  1.4491 0.0116 0.1908
3.10 1.7607 0.0133 = 0.1925
410 | 2.0248 = 0.0155 0.1947
7.10 26646 00201 | 0.1993
910  3.0166 0.0221 = 0.2013
1210 | 34785  0.0251 | 0.2043
1510 | 3.8859  0.0270 = 0.2062
20.10 ~ 4.4833 | 0.0302 = 0.2094
2510 50100  0.0321 0.2113
30.10 5.4863 0.0337  0.2129
35.12 59259 = 0.0355  0.2147
40.12 6.3338 0.0371 0.2163
45.12 6.7169 0.0379 0.2171
50.12 7.0793 0.0394 0.2186
55.12 7.4241 0.0401 0.2193
60.12 7.7535 0.0407 0.2199
80.12 | 89508 | 0.0445 0.2237
100.172  10.0058 | 0.0468 0.2260
12010  10.9500 | 0.0482 | 0.2274
12027 = 10.9666 = 0.0481  0.2273




Ecology and Environment
Consolidation Data
NS12 24-48"

Deformation versus Square Root of Time
Increment #5: 480psf

Square Root of Time - (min)

Page 5

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000

0.0000
0.0100
0.0200
~ 0.0300
g 0.0400
8 0.0500
0.0600
0.0700
0.0800

S5q. Root Inc. Total ‘Load

Time Time Disp. | Disp. .

(min.) (min.) . (in.) in. ibs).

— 0.00  0.0000 @ 0.0000 0.2272 94736 |

0.10 0.3162 = 0.0047 0.2320 16.0072

0.20 0.4472 0.0065 = 0.2337 16.1009

0.35 0.5916 0.0087 0.2360 16.2213

0.60 0.7746 0.0108 0.2381 16.3316

1.10 1.0488 0.0140 . 0.2413 16.3602

210 14491  0.0195 0.2467 16.3057

3.10 1.7607 0.0231 0.2503 16.3480

4.10 2.0248 0.0262 0.2534 16.3973

7.10 2.6646 0.0336 0.2608 16.3771

9.10 3.0166 0.0373 0.2646 16.2879

12.10 3.4785 0.0408 0.2681 16.4125

15.10 3.8859 0.0451 0.2724 16.3961

20.10 44833 @ 0.0488 0.2761 16.3890

25.08 5.0083 | 0.0520 0.2792 16.3390

30.08 54848  0.0540  0.2812 16.3376

35.08 5.9231 0.0560 0.2832 16.4710

40.08 6.3311 ~ 0.0578 | 0.2851 16.3509

45.08 6.7144  0.0596 @ 0.2868 16.3652

50.08 7.0770 . 0.0602 0.2874 16.4030

55.08 7.4218 | 00611 = 0.2883 | 16.3700

60.08 7.7513 = 0.0624  0.2897 | 16.2903

80.07 8.9480 | 0.0657 0.2929 16.3581

100.05 10.0025 @ 0.0672 = 0.2944 16.3034

100.18 10.0092 0.0672 | 0.2945 16.3200

UGB TB



Ecology and Environment
Consolidation Data

NS12 24-48"
Deformation versus Square Root of Time
Increment #6: 180psf (rebound)
Square Root of Time - (min)
0.0000 2,0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
-0.0180
e oooe ° —0—o—0—0—0—0o—0

-0.0160 i

-0.0140

-0.0120
£
T -0.0100
S
£
8 -0.0080
a

-0.0060

-0.0040

-0.0020

0.0000

5q. Root Inc. Total | Load
Time Time Disp. Disp. . |

(min.) | (min.) (in) .| (in) | (bs) -
0.00 0.0000 __ 0.0000 0.2044 16.4104
0.10 0.3162 -0.0025 0.2919 6.8513

020 = 04472 . -0.0044 0.2900 6.3161
0.35 0.5916 -0.0057 0.2887 6.2388
0.60 0.7746 -0.0067 = 0.2877 6.1853
110 = 1.0488 -0.0076 0.2868 6.1255
2.18 1.4776 -0.0098  0.2846 6.1695
3.18 1.7842 -0.0114 0.2830 6.0768
4.18 2.0453 -0.0127 0.2818 6.1032
7.18 2.6802 -0.0138 0.2806  6.1972
9.18 | 3.0304 -0.0143 0.2801 = 6.1377
12.18 3.4905 = -0.0149 0.2795 6.1508
1518  3.8966 = -0.0154 02790  6.1921
20.18 4.4926 -0.0158 0.2787 6.1187
2517  5.0166 -0.0159 0.2785  6.1113
3017 = 5.4924 -0.0161 0.2784 . 6.1556

35.17 59301 . -0.0164 0.2781 6.2028
40.17 6.3377 = -0.0163 0.2781 6.1758

4515 | 6.7194 -0.0164 0.2780 6.1425
50.15 = 7.0817 -0.0164 0.2780 6.1279
55.15 7.4263 -0.0164 0.2780 6.1151
60.15 7.7556 -0.0165 0.2780 6.1247
80.13 8.9517 . -0.0165 0.2779 6.1446

100.13  10.0067 = -0.0165 02779  6.1493
12012 = 109598 & -0.0166 = 02778 = 6.1139
14018 ' 11.8399  -0.0165 02779  6.1526
160.17 ~ 126557  -0.0166 & 02778 = 6.1529
180.15 134220  -0.0168 | 02777  6.1374
20015  14.1474  -0.0168  0.2776 = 6.1303
22013  14.8369 = -0.0167 = 02778 | 6.1588
24012 = 15.4957 | -0.0168 02777 | 6.1472
24013 = 15.4962 | -0.0167 02777 | 6.1056
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Ecology and Environment
Consolidation Data

NS12 24-48"

Deformation (in.)

-0.0500

-0.0450

-0.0400

-0.0350

-0.0300

-0.0250

-0.0200

-0.0150

-0.0100

-0.0050

0.0000

2.0000

Deformation versus Square Root of Time
Increment #7: 40psf (rebound)

Square Root of Time - (min)

4.0000

6.0000

8.0000

10.0000

12.0000

14.0000

0.0000

Sq.Root] Inc. | Total Coad
Time | Time Disp. ‘Disp.. |
(min.) (min.) (in.) e (LK Ibs
0.10 0.3162 -0.0036 02741 = 1.6362
0.20 0.4472 -0.0041 0.2736 1.4804
0.37 0.6055 -0.0050 0.2726 1.4587
0.62 0.7853 -0.0067 0.2709 1.4173
1.18 1.0878 -0.0090 0.2686 1.3293
2.18 14776 -0.0111 0.2666 1.4099
3.18 1.7842 -0.0132 0.2645 1.3710
4.18 2.0453 -0.0151 0.2626 1.3341
7.18 2.6802 -0.0190 0.2587 1.3784
9.18 3.0304 -0.0212 0.2564 1.3891
12.18 3.4905 -0.0237 0.2539 1.3570
15.18 3.8966 -0.0256 0.2520 1.3412
20.18 4.4926 -0.0284 0.2493 1.3139
25.20 5.0200 -0.0300 0.2477 1.3320
30.20 5.4955 -0.0318 0.2459 | 1.3534
35.20 5.9330 -0.0333 0.2444 ; 1.3487
40.20 6.3403 -0.0341 02435 | 1.3760
45.20 6.7231 -0.0353 0.2423 = 1.3701
50.20 7.0852 -0.0362 0.2415 1.3391
55.20 7.4297 -0.0369 0.2408 1.3710
60.20 7.7589 -0.0377 0.2400 1.4280
80.20 8.9554 -0.0392 0.2385 = 1.3106
100.20 10.0100 -0.0407 0.2370 | 1.3998
120.20 10.9636 -0.0422 0.2355 | 1.4269
138.92 11.7863 -0.0433 0.2344 ‘ 1.3427
Page 7




Ecology and Environment
Consolidation Data
NS12 24-48"

Deformation versus Square Root of Time
Increment #8: 10psf (rebound)

Square Root of Time - {min)

0.0000 1.0000 2.0000 3.0000 4.0000 5.0000 6.0000 7.0000 8.0000 9.0000 10.0000
-0.0400
-0.0350
-0.0300
_ -0.0250
é -0.0200
° -0.0150
-0.0100
-0.0050
0.0000
5q. Root Inc. i Total - Load -
Time Time Disp. | Disp. S
{min.) {min.) (in.) ~({in.) (lbs)
0.00 0.0000 0.0000 A 02343 | 1.3368 |
010  0.3162 -0.0008 =~ 0.2336 0.4445
0.20 0.4472 -0.0013 | 0.2331 0.4080
0.35 0.5916 -0.0019 0.2324 0.3720
0.60 07746 = -0.0025  0.2318 0.3616
110 | 1.0488  -0.0028 = 0.2316 | 0.4089
210 | 14491  -0.0042 = 02301 = 0.3292
310 = 17607 = -0.0056 | 02287 & 0.3506
410 = 20248 -0.0065  0.2279 | 0.3958
7.10 2.6646 -0.0089 | 0.2255 | 0.3696
9.10 3.0166 -0.0106 = 0.2237 0.3518
12.10 3.4785 -0.0122 0.2221 0.3958
1510  3.8859 -0.0144 0.2199 0.3390
20.10 4.4833 | -0.0168 0.2175 0.3485
2510 | 5.0100 @ -0.0187 0.2156 0.2819
30.10 5.4863 -0.0203 0.2140 0.2914
35.12 5.9259 -0.0224 ' 0.2120 0.2855
40.12 = 6.3338  -0.0238 0.2105 0.3687
45.12 6.7169 . -0.0249 0.2094 0.3652
50.12 7.0793 | -0.0272 0.2071 0.3604
55.12 7.4241 -0.0280  0.2063 0.3604
60.12 ~ 7.7535 = -0.0288  0.2055 0.3209
80.12 = 89508 = -0.0329 = 0.2014 0.3497
90.23 9.4991 = -0.0345 | 0.1998 0.3720
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Ecology and Environment
Consolidation Data
NS12 24-48"

Vertical Strain versus Stress

Vertical Stress - psf
10 100
0.00

1000

5.00

10.00

15.00

Strain - %

20.00

25.00

30.00

35.00

Coefficient of Consolidation versus Vertical Stress
Vertical Stress - psf

10 100 1000
0.00
0.02
0.04
Foos
2
5 0.08
0.10
.12
0.14
vertical | Machime | To (M)
Step Stress |Deflections] Sigg
No. {psf) (in.). (in.). .
1 5 0.0000 7
2 40 . 0.0002 0.0396 0.8607 419  0.8805 20.39 0.02
3 80 0.0007 0.0525 0.8103 9.97 0.8369 9.53 0.04
4 180 0.0012 0.0889 0.7220 19.78 0.7720 8.08 0.04
5 280 0.0016 0.0481 0.6743 25.08 0.6926 5.76 0.04
6 480 00028  0.0672 = 06084 3240 0.6486 4.52 - 0.05
7 180 0.0013 -0.0177 0.6246 30.74 ' 0.6158 1.53 0.12
8 40 0.0007 -0.0433 0.6663 25.97 - 0.6479 7.72 0.03
9 10 0.0001 -0.0345 . 07003 | 2219

Page 9
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Ecology and Environment
Consolidation Data
NS18 24-48"

Deformation (in.)

Deformation versus Square Root of Time
Increment #1: 20psf
Square Root of Time - {min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000

16.0000 18.0000

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

2510 | 50100  0.0012 = 00013 = -0.6985
3012 54879 00012  0.0013 | -0.6884

50.12 . 7.0793 0.0013 0.0014 -0.7859

100.12 10.0058 = 0.0020 0.0020 | -0.7618
120.13 = 10.9605 | 0.0020 0.0020 @ -0.7264
140.13 | 11.8378 | 0.0019 0.0020 = -0.6691
160.13 | 12.6544 | 0.0020 0.0020 ~ -0.6381
180.13 = 13.4214 | 0.0021 0.0022 -0.7273

200.12 = 14.1463  0.0020 0.0021  -0.6884
220.08 @ 14.8352 0.0021 0.0022 = -0.7357
240.05 15.4935 0.0021 0.0021 . -0.7134

Page 1

Sq. Root |+ | Total
- Time Time sp. | Disp.
(min.) (min.) ). {in.)
[ 0.00 | 0.0000  0.0000 0.000T
0.10 0.3162 0.0000 0.0001
0.20 0.4472 0.0000 0.0001
0.35 0.5916 0.0000 0.0001
0.60 0.7746 0.0000 0.0001
1.10 1.0488 0.0000 0.0001
2.10 1.4491 0.0002 0.0002 | -0.6153
310 | 1.7607 0.0002 0.0003 -0.6786 |
410 | 2.0248 0.0002  0.0003 -0.6301
710  2.6646 0.0003 0.0004 -0.6810
9.12 = 3.0194 0.0005 0.0005 -0.7288
1212 3.4809 0.0006 . 0.0007 -0.6940
15.12  3.8880 0.0009  0.0009 -0.7309
2012 4.4852  0.0011 0.0011 -0.6670

3512  5.9259 0.0013 = 0.0014 -0.7383
4012  6.3338 0.0013 0.0013 -0.7713
4512 6.7169 0.0011 0.0012 -0.6619

55.12 74241 0.0013 | 0.0013 -0.7583
60.12 7.7535 . 0.0012 0.0013 -0.7273
80.12 8.9508 = 0.0013 0.0013 -0.6836




Ecology and Environment
Consolidation Data
NS18 24-48"

Deformation (in.)

0.0000
0.0000

0.0020

0.0040

0.0060

0.0080

0.0100

0.0120

0.0140

2.0000 4.0000

Deformation versus Square Root of Time
Increment #2: 40psf
Square Root of Time - (min)

6.0000 8.0000 10.0000 12.0000 14,0000 16.0000

18.0000

0.0160

9. Root
Time “Time
{min.) (min.)
— 0.00 | 0.0000
0.10 0.3162
0.20 0.4472
0.35 0.5916
0.60 0.7746 . .
1.10 1.0488  0.0033 0.0055 -1.3707
2.08 1.4434 0.0053 0.0075 -1.4028
3.08 1.7559 0.0060 0.0082 -1.3853
4.08 2.0207 0.0066 0.0088 -1.4266
7.08 26615  0.0085 0.0107 -1.4323
9.08 3.0139 0.0091 0.0113 -1.4150
12.08 3.4761 0.0097 0.0119 -1.3793
15.08 3.8837 0.0101 0.0123 = -1.3651
20.08 4.4814 = 0.0110 0.0132 -1.3924
25.08 5.0083 | 0.0114 0.0135 = -1.3386
30.08 5.4848 0.0117 0.0138 -1.3838
35.08 5.9231 0.0117 0.0138 | -1.4159
40.07 6.3298 0.0118 0.0140 -1.4174
45.07 6.7132 0.0120 0.0141 ° -1.3826
50.07 7.0758 0.0120 0.0142 -1.4400
55.15 7.4263 0.0121 » 0.0143 -1.3758
60.15 7.7556 0.0123 0.0145 | -1.3826
80.13 8.9517 0.0130 0.0151 = -1.4064
100.12 10.0058 0.0132 0.0153 -1.3591
120.12 10.9598 0.0134  0.0155 -1.3841
140.10 11.8364 = 0.0141 0.0163 -1.4326
160.08 12.6524 = 0.0143 0.0164 -1.3472
180.15 13.4220 0.0146 0.0168 -1.3374
200.13 14.1468 0.0148  0.0170 -1.3924
220.13 14.8369 . 0.0151 | 0.0172 -1.3900
240.05 15.4935 . 0.0152 0.0173 -1.4135
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Ecology and Environment
Consolidation Data
NS18 24-48"

Deformation {in.)

Deformation versus Square Root of Time
Increment #3: 80psf
Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

4. Root Inc. ] lotal
Time | Time | Disp. Disp.
(min.) (min.) . (in.) {in.) |
— 0.00 | 0.0000  0.0000 0.0173 14709 |
0.10 0.3162 0.0000  0.0174 -1.5063
020  0.4472 0.0001 = 0.0174 -1.4635
0.35 0.5916 0.0002  0.0175 -1.5898
0.60 0.7746 | 0.0004 ' 0.0177 -1.6570
110 = 1.0488 0.0014 = 0.0187 -1.8678
210 . 14491 © 0.0041 = 0.0214 -2.3004
310 | 1.7607 0.0071  0.0245 -2.6625
410  2.0248 0.0100 0.0274 -2.7696
7.10 2.6646 0.0148  0.0322 -2.7898
9.10 3.0166 0.0163 0.0336 -2.7755
1210 = 3.4785 0.0181 0.0354 -2.7779
15.10 3.8859 0.0194 0.0367 -2.6920

20.10 4.4833 0.0203  0.0376 -2.6872
25.10 5.0100 0.0225 = 0.0398 -2.9869
30.08 5.4848 0.0239 0.0413 -2.8061
3508 | 5.9231 0.0242 0.0415 -2.7895
40.08 6.3311 0.0249  0.0422 -2.7300
45.08 6.7144 0.0254 . 0.0428 -2.7907
50.08 7.0770 0.0259 0.0432 -2.6932
5515 | 7.4263 0.0262 0.0435 -2.7633
60.15 7.7556 . 0.0264 ° 0.0437 -2.7791
80.17 89536  0.0276  0.0449 -2.7859
100.17 10.0083 | 0.0286 0.0459 -2.8382
120.17 10.9621 | 0.0289 0.0462 -2.7859
140.17 11.8392 | 0.0296 0.0470 -2.8168
160.17  12.6557 = 0.0303 0.0476 -2.7951
180.17 13.4226 = 0.0314 0.0487 -2.7705
200.17  14.1480 @ 0.0323 0.0497 -2.7297
220.17 ~ 14.8380 @ 0.0325 0.0498 -2.7788
24017 = 15.4973 0.0329 0.0503 -2.7336
240.20 15.4984 0.0330 0.0503 -2.7693
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Ecology and Environment
Consolidation Data
NS18 24-48"

Deformation {in.)

0.0000

2.0000 4.0000

Deformation versus Square Root of Time
Increment #4: 180psf
Square Root of Time - (min)

6.0000 8.0000 10.0000 12.0000

14,0000

16.0000 18.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

Page 4

Sq. Root Inc. [ Total | -Load
Time Time Disp. [ Disp. |. :
(min.) (min.) (in) [ (in) < (Ibs)

[~ 0.00 0.0000 | 0. ) 2.

0.10 0.3162 0.0036 0.0539 -5.9044
0.20 0.4472 0.0055 0.0558 -6.0195
0.35 0.5916 0.0074  0.0577 -5.9862
0.60 0.7746 0.0090 0.0593 -6.1660
1.10 1.0488 0.0132 0.0635 -6.2291
2.10 1.4491 = 0.0175 0.0678 -6.1363
3.10 1.7607 | 0.0211 = 0.0714 -6.1860
4.10 2.0248 0.0241 | 0.0744 -6.0706
7.10 2.6646 0.0290 = 0.0793 -6.2204
9.10 3.0166 0.0317 = 0.0820 -5.9365
12.10 3.4785 0.0336 = 0.0839 -6.2549
15.10 3.8859 0.0366 0.0869 -6.2404
20.10 44833 = 0.0394 0.0897 -6.2124
25.10 5.0100 0.0413  0.0916 -6.2419
30.10 54863 | 0.0424 0.0927 -6.1375
35.10 5.9245 = 0.0434  0.0937 -6.2050
40.10 6.3325 | 0.0438 | 0.0941 -6.1491
45.10 6.7157 | 0.0447 0.0949 -6.1839
50.10 7.0781 0.0457 0.0960 -6.1827
55.10 7.4229 0.0463 0.0966 -6.1800
60.10 7.7524 0.0467 0.0970 -6.2323
80.12 8.9508 . 0.0488 0.0991 -6.1125
100.12 10.0058 | 0.0504 = 0.1007 -6.1791
120.13 10.9605 | 0.0520 0.1023 -6.2014
140.13 11.8378  0.0529 0.1032 -6.2184
160.13 12.6544 0.0539 0.1042 -6.1669
180.13 13.4214 0.0549 0.1052 -6.2029
200.10 14.1457 0.0554 0.1057 -6.1393
220.08 14.8352 = 0.0561 0.1064 -6.1194
240.08 15.4946  0.0569 0.1072 -6.1530
240.08 15.4946 | 0.0569 0.1072 -6.2050

Ui 2 o%  widis




Ecology and Environment
Consolidation Data
NS18 24-48"

Deformation (in.)

0.0000

1.0000

2.0000

Deformation versus Square Root of Time

Increment #5: 280psf

Square Root of Time - (min)

3.0000

4.0000

5.0000

6.0000

7.0000

8.0000

9.0000

10.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

0.0400

Sq. Root | Inc. Total Load
Time Time Disp. Disp.
(min.) {min.) (in.) (in) [ (lbs
[~ 0.00 0.0000  0.0000 | 0.1072  -6.1684 |
0.10 0.3162 0.0021 01093  -9.2054
0.20 0.4472 0.0028 0.1100 -9.4302
0.35 0.5916 0.0038 0.1111 -9.56527
0.60 0.7746 0.0050 0.1122 -9.4647
1.10 1.0488 0.0069 0.1141 -9.4317
210 1.4491 0.0099 0.1171 -9.5851
3.10 1.7607 0.0123 0.1195 -9.5384
410 2.0248 0.0137 0.1209 -9.5506
7.10 2.6646 0.0175 0.1247 -9.6383
9.10 3.0166 0.0193 0.1265 -9.4460
12.10 3.4785 0.0214 0.1287 -9.5566
15.10 3.8859 0.0236 0.1308 -9.71583
20.08 4.4814 0.0254 0.1327 -9.6136
25.08 5.0083 0.0273 0.1345 -0.6288
30.08 5.4848 0.0292 0.1365 -9.5848
35.08 5.9231 0.0304  0.1376 -9.5586
40.08 6.3311 0.0309 | 0.1381 -0.5598
45.08 6.7144 0.0312 | 0.1384 -9.5955
50.08 7.0770 0.0317 | 0.1389 -9.5111
55.15 7.4263 0.0327 0.1399 -9.5375
60.15 7.7556 0.0338 0.1410 -9.5381
73.68 8.5839 0.0355 0.1427 -9.5720
Page 5
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Ecology and Environment
Consolidation Data
NS18 24-48"

Deformation versus Square Root of Time
Increment #6: 480psf

Square Root of Time - {(min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000

Deformation {in.)

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

0.0800

Page 6

| 99. Root inc. ~-{otal Loada’

Time Time Disp. ‘Disp. :

(min.) | {min.) (in.) :(in.) +{lbs)
— 0.00 | 0.0000  0.0000 @ 0.1427 -0.6238 |
0.10 0.3162 0.0028  0.1455 -15.8854
0.20 0.4472 0.0040 0.1467 -16.0022
0.35 0.5916 0.0055 0.1482 -16.1164
0.60 0.7746 0.0080 0.1507 -16.2553
1.10 1.0488 0.0114 0.1541 -16.4979
2.10 1.4491 0.0171 0.1598 -16.4039
3.10 1.7607 0.0211 0.1638 -16.3513
4.10 2.0248 0.0248 0.1675 -16.2921
7.10 2.6646 0.0317 0.1744 -16.4982
9.10 3.0166 0.0351 0.1778 = -16.3575
12.10 3.4785 0.0388 0.1815 = -16.4170
15.10 3.8859 0.0416 0.1843 | -16.3804
20.10 4.4833 0.0441 0.1868 & -16.4218
2510 5.0100 0.0475 0.1902 -16.3959
30.10 5.4863 0.0488 0.1915 -16.4539
35.08 5.9231 0.0506 0.1933 -16.5017
40.08 6.3311 0.0519 0.1946 -16.4788
45.08 6.7144 0.0532 0.1959 | -16.4613
50.08 7.0770 0.0547 0.1974 -16.3754
55.08 7.4218 0.0558 0.1985 -16.4824
60.08 7.7513 0.0567 0.1994 -16.3635
80.07 8.9480 0.0592 0.2019 = -16.3219
100.13 10.0067 0.0612 0.2039 -16.4360
120.12 10.9598 0.0627 0.2054 -16.4494
140.10 11.8364 0.0640 0.2067 -16.3956
160.10 12.6531 0.0655 0.2082  -16.3876
180.08 13.4195 0.0663 0.2090 -16.5157
200.07 14.1445 0.0670 0.2097 -16.2966
220.07 14.8346 0.0679 0.2106 -16.3635
240.13 15.4962 0.0684 0.2111 -16.4113




Ecology and Environment
Consolidation Data
NS18 24-48"

Deformation (in.)

Deformation versus Square Root of Time
Increment #7: 180psf (rebound)
Square Root of Time - (min)

0.0000 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000
-0.0180

-0.0160

-0.0140

-0.0120

-0.0100

-0.0080

-0.0060

-0.0040

-0.0020

0.0000

3Sq. Root
Time Time ‘
_ (min.) (min.) Ain.) | .

0.10 0.3162 -0.0020 | 0.2091 -6.7773
0.20 0.4472 | -0.0029 | 0.2082 -6.4764
0.35 0.5916 | -0.0045 0.2066 -6.2612
0.60 0.7746  -0.0053 0.2058 -6.3397
1.10 1.0488 -0.0064 0.2048 -6.2861
2.12 1.4549  -0.0088 0.2023 -6.1720
3.12 1.7654 -0.0097 0.2015 -6.2273
4.12 2.0290 -0.0099 0.2012 -6.2478
7.12 2.6677 -0.0112 0.1999 -6.1324
9.12 3.0194 = -0.0117 0.1995 -6.0887
12.12 34809  -0.0118 0.1994 -6.2088
15.12 3.8880  -0.0119 | 0.1992 -6.1946
2012 4.4852 -0.0121 0.1990  -6.1871
25.12 5.0117 -0.0123 0.1988 -6.1348
30.12 5.4879 -0.0126 0.1985  -6.1396
35.12 5.9259 -0.0128 0.1984 = -6.2133
40.12 6.3338 -0.0128 0.1983 -6.1934
45.12 6.7169 = -0.0129 0.1982 -6.1538
50.12 7.0793 = -0.0131 0.1980 -6.1387
5512 | 7.4241 @ -0.0132 | 0.1979 -6.1232
6012 ~ 7.7535  -0.0133  0.1978 = -6.1779
80.12 8.9508 | -0.0136 . 0.1975 -6.1553
100.12 ~ 10.0058 = -0.0140 0.1971 -6.1726
120.12  10.9598 = -0.0143 0.1968 -6.1375
140.13 = 11.8378  -0.0145 0.1966 -6.2457
160.13 12.6544  -0.0147 0.1964 -6.1253
180.13 13.4214  -0.0149  0.1962 = -6.1205
200.13 141468 | -0.0150 . 0.1961 -6.1717
220.13 = 14.8369 @ -0.0153 | 0.1959 -6.1396
24013 = 154962  -0.0155 = 0.1956 -6.1565
24017 | 154973  -0.0155 | 0.1956 -6.1506
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Ecology and Environment
Consolidation Data
NS18 24-48"

Deformation {in.)

-0.0400

-0.0350

-0.0300

-0.0250

-0.0200

-0.0150

-0.0100

-0.0050

0.0000

1.0000

2.0000

Deformation versus Square Root of Time
Increment #8: 40psf (rebound)

Square Root of Time - (min)

3.0000

4.0000

5.0000

6.0000

7.0000

8.0000

9.0000

10.0000

0.0000

Page 8

5q. Root Inc. ~lTotal |+ Load
Time Time Disp. ‘Disp. .
(min.) (min.) (in) | (in) (Ibs) -
0.10 0.3162 -0.0017 0.1939 -2.0703
0.20 0.4472 -0.0031 0.1925 -1.5479
0.35 0.5916 -0.0046 0.1910 -1.4769
0.60 0.7746 -0.0054 0.1902 -1.4195
1.10 1.0488 -0.0083 0.1873 -1.3362
210 1.4491 -0.0111 0.1845 -1.4519
3.10 1.7607 -0.0133 0.1824 -1.4587
4.10 2.0248 -0.0150 0.1806 -1.4471
7.10 2.6646 -0.0188 0.1768 -1.4364
9.10 3.0166 -0.0202 0.1754 -1.3802
12.10 3.4785 -0.0230 0.1726 -1.4115
15.10 3.8859 -0.0242 0.1715 -1.3686
20.10 44833 -0.0262 0.1694 -1.3793
25.10 5.0100 -0.0281 0.1675 -1.4043
30.10 5.4863 -0.0288 0.1669 -1.3434
35.10 5.9245 -0.0303 0.1653 -1.4254
40.10 6.3325 -0.0314 0.1643 -1.4528
45.10 6.7157 -0.0320 0.1636 -1.4239
50.10 7.0781 -0.0322 0.1634 -1.3270
55.10 7.4229 -0.0329 0.1628 -1.3853
60.12 7.7535 -0.0335 0.1621 -1.3731
80.12 8.9508 -0.0353 0.1604 -1.4412
86.73 9.3131 -0.0355 0.1601 -1.3865




Ecology and Environment
Consolidation Data

NS18 24-48"

Deformation (in.)

-0.0400

-0.0350

-0.0300

-0.0250

-0.0200

-0.0150

-0.0100

-0.0050

0.0000

2.0000 4.0000

Deformation versus Square Root of Time
Increment #9: 10psf (rebound)

Square Root of Time - (min)

6.0000

8.0000

10.0000

12.0000

14.0000

16.0000

18.0000

0.0000

Page 9

Sq. Root Inc. otal | Load -
Time Time Disp. |. Disp. | . 2
/,,gmin.zé, gmin.! gin.! s ind ) e (lbs)
0.08 0.2887 -0.0006 0.1595  -0.9319
0.18 0.4282 -0.0013 0.1588 -0.6789
0.35 0.5916 -0.0020 0.1581 -0.5338
0.60 0.7746 -0.0026 0.1575 -0.4553
1.10 1.0488 -0.0033 0.1568 -0.4265
2.10 1.4491 -0.0050 0.1551 -0.4054
3.10 1.7607 -0.0065 0.1536 -0.3729
410 2.0248 -0.0077 0.1524 -0.3718
7.10 2.6646 -0.0100 0.1501 -0.4583
9.10 3.0166 -0.0109 0.1492 -0.4265
12.10 3.4785 -0.0136 0.1465 -0.4169
15.10 3.8859 -0.0144 0.1457 -0.3896
20.10 4.4833 -0.0169 0.1432 -0.3673
25.10 5.0100 -0.0189 0.1412 -0.4717
30.10 5.4863 -0.0204 0.1396 -0.3744
35.10 5.9245 -0.0220 0.1381 -0.4134
40.10 6.3325 -0.0223 0.1378 -0.3634
45.10 6.7157 -0.0229 0.1372 -0.3911
50.10 7.0781 -0.0237 0.1364 -0.4208
55.10 7.4229 -0.0246 0.1355 -0.4351
60.10 7.7524 -0.0255 0.1345 -0.3281
80.10 | 8.9499 -0.0277 0.1324 -0.3896
100.10 | 10.0050 -0.0283 0.1318 -0.4054
120.12 ' 10.9598 -0.0305 0.1296 -0.3670
140.12 11.8371 -0.0318 0.1283 -0.3352
160.10 12.6531 -0.0333 0.1268 -0.3444
180.10 13.4201 -0.0337 0.1264 -0.3566
200.10 14.1457 -0.0343 0.1258 -0.3863
220.10 14.8358 -0.0348 0.1253 -0.5052
240.10 15.4952 -0.0353 0.1248 -0.3159
240.13 15.4962 -0.0353 0.1248 -0.3634




Ecology and Environment
Consolidation Data

NS18 24-48"
Vertical Strain versus Stress
Vertical Stress - psf
10 100 1000
0.00
5.00
10.00
15.00
20.00
25.00
Coefficient of Consolidation versus Vertlcal Stress
Vertical Stress - psf
10 100 1000
0.00
0.05
0.10
0.15
5 0.20
g
s 025
o
0.30
0.35
0.40
0.45
) vertical IVIacIimer Fig {ITT) U.J00 e tcal . A ”" o " =
Step Stress |Deflection B100 ~ Hio | Strain | .t |
No. (psf) | (in) j Gn) .} dn)y b ) . ). (in _(min)
1 5 0.0000 ! I
2 20 -0.0001 0.0013 = 0.8985 | 0.25
3 40 0.0002 0.0119 = 0.8861 | 1.90
4 80 0.0007 0.0330 : 0.8504 5.52 |
5 180 0.0012 0.0487 ' 0.8022 = 1179
6 280 0.0016 0.0392 , 07552 1567
7 480 0.0028 0.0490 , 0.7112 2314 |
8 180 0.0013 -0.0155 0.7057 2159 |
9 40 0.0007 -0.0412 . 0.7463 | 17.71
10 10 0.0001 -0.0353 0.7753 | 13.86
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Ecology and Environment
Tilt Board Data
NSO05 0-24"

Yield Shear Stregth vs. Angle of Inclination

600
500 -
400
£
o
c
[
o
% ::n 300
H] |
2§
n o
T
°©
> 200 -
100 -
0 -
0 5 10 15 20 25
Angle of Inclination
Degrees
Sample D Weight Density, p Moisture Content
# g glem?® %
NS05 0-24" 849.52 1.55 119.62
Increment Average Thickness Calculated Angle, 6 Yield Shear Strength, t
cm Rad. Deg. Pa
Initial 8.437 0.000 0.00 0
1 9.114 0.039 223 53.90
2 9.065 0.078 4.45 106.98
3 9.031 0.126 7.24 173.04
4 9.151 0.174 9.99 241.42
5 9.045 0.218 12.48 297.11
6 9.031 0.268 15.35 363.50
7 9.107 0.313 17.94 426.42
8 8.989 0.361 20.66 482.10
9 8.715 0.406 23.28 523.66




Ecology and Environment

Tilt Board Data
NS06 0-18"

Yield Shear Stregth vs. Angle of Inclination

800
700
600
£
S 500
(3]
E o
5 30 400
H ]
25
n o
5 :
k) 300
5>
200
100 A
0 ‘ ‘ . ‘ ‘
0 10 15 20 25 30 35 40 45
Angle of Inclination
Degrees
Sample ID Weight Density, p Moisture Content
# g (g/cm3): %
NS06 0-18" 746.64 1.53 42.56
Average Thickness Calculated Angle, 6 Yield Shear Strength, t
Increment
cm Rad. Deg. Pa
Initial 7.493 0.000 0.00 0.0
1 7.111 0.045 2.58 48.2
2 7.275 0.078 4.45 85.0
3 7.216 0.126 7.24 136.9
4 7.291 0.172 9.88 188.3
5 7.379 0.220 12.59 2421
6 7.293 0.268 15.35 290.6
7 7.247 0.308 17.62 330.1
8 7.300 0.361 20.66 387.6
9 7.275 0.405 23.18 4311
10 7.189 0.457 26.19 477.5
11 7.344 0.499 28.59 529.0
12 7.311 0.553 31.67 577.6
13 7.195 0.600 34.39 611.6
14 7.309 0.647 37.09 663.4
15 7.279 0.687 39.34 694.4
16 3.214 0.700 40.12 311.7




Ecology and Environment
Tilt Board Data
NS12 0-24"

Yield Shear Stregth vs. Angle of Inclination

400
350
300
= 250 A
o
[=
[+
=]
s En 200
5 ]
25
n o
3
o
b 150
100
50
0 T T r
0 5 10 15 20 25 30
Angle of Inclination
Degrees
Sample ID Weight Density, p Moisture Content
# g (g/cm3): %
NS12 0-24" 531.15 117 252.49
| Average Thickness Calculated Angle, 6 Yield Shear Strength, t
ncrement
cm Rad. Deg. Pa
Initiai 7.162 0.000 0.00 0
1 7.122 0.045 2.58 36.7
2 7.099 0.086 4.92 69.7
3 7.256 0.124 7.13 103.1
4 7.146 0.174 9.99 142.0
5 7.216 0.224 12.81 183.3
6 7.233 0.270 15.46 220.8
7 7.238 0.311 17.83 253.8
8 6.901 0.362 20.76 280.1
9 7.479 0.408 23.38 339.9
10 6.739 0.460 26.38 342.8




Ecology and Environment
Tilt Board Data
NS18 0-24"

Yield Shear Stregth vs. Angle of Inclination

500
450
400
350 -
£
o
g 300 -
)
TP 550
H i
2§
n o
3 200
2
> %
150 -
100
50 -
0 ‘ ‘ -
0 5 10 15 20 25 30 35
Angle of Inclination
Degrees
|
Sample ID Weight Density, p Moisture Content
# g (g/cm3): %
NS18 0-24" 629.4 1.36 163.05
Average Thickness Calculated Angle, 6 Yield Shear Strength, ©
Increment
cm Rad. Deg. Pa
Initial 7.828 0.000 0.00 0.0
1 7.786 0.041 2.35 425
2 7.837 0.078 4.45 81.1
3 7.641 0.130 7.47 1325
4 7.336 0.176 10.11 171.7
5 7.324 0.218 12.48 2111
6 7.240 0.270 15.46 2574
7 7.120 0.311 17.81 290.5
8 7.011 0.355 20.35 325.2
9 6.837 0412 23.58 364.8
10 6.634 0.455 26.09 389.2
11 6.600 0.502 28.77 423.7
12 6.359 0.553 31.67 4452
13 7.472 0.597 34.23 560.5
A BT TR v R A



Ecology and Environment
Tilt Board Data
NSQ05 24-48"

Yield Shear Stregth vs. Angle of Inclination

450
400
350
300
£
=)
c
g o 250 -
2o
[+]
25
»n o 200
>}
2
5>
150
100
50
0 ‘ ‘ ‘ ‘
0 10 15 20 25 30 35
Angle of Inclination
Degrees
Sample ID Weight Density, p Moisture Content
# g (g/cm3): %
NS05 24-48" 550.58 1.03 683.69
Average Thickness Calculated Angle, 6 Yield Shear Strength, t
Increment
cm Rad. Deg. Pa
Initial 8.159 0.000 0.00 0.0
1 8.280 0.043 246 36.1
2 8.302 0.082 4.69 68.7
3 8.268 0.128 7.36 107.2
4 8.238 0.176 10.11 146.5
5 8.339 0.220 12.59 184.2
6 8.364 0.270 15.46 2259
7 8.433 0.313 17.94 263.2
8 8.376 0.362 20.76 300.8
9 8.419 0.408 23.38 338.56
10 8.372 0.459 26.28 375.6
11 8.670 0.502 28.77 422.8
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Ecology and Environment
Tilt Board Data
NS12 24-48"

Yield Shear Stregth vs. Angle of Inclination

300
250
200
s
[=)
[=
(]
5 <
s < 150
]
2 5
n o
T
2
>
100
50 1
0 ‘ ‘ .
0 5 10 15 20 25
Angle of Inclination
Degrees
Sample ID Weight Density, p Moisture Content
# g (g/cm3): %
NS12 24-48" 514.33 1.01 870.36
| Average Thickness Calculated Angle, 6 Yield Shear Strength, 1
ncrement
cm Rad. Deg. Pa
Initial 8.133 0.000 0.00 0.0
1 7.291 0.054 3.10 39.0
2 7.310 0.097 5.55 69.9
3 7.259 0.123 7.06 88.2
4 7.305 0.183 10.50 1315
5 7.190 0.232 13.31 163.6
6 7.295 0.278 15.95 198.1
7 7.209 0.312 17.88 218.7
8 7.135 0.365 20.91 251.6
9 6.331 0.414 23.72 2517
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£
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Moisture Content of Cores When Divided in Half (1)

Core ID Moisture Content % Date
NS05 126.0 4/23/2009
NS06 38.11 4/24/2009
NS12 880.5 4/23/2009
NS18 842.8 4/24/2009

1. Moisture contents taken from the center of core when
divided into two sample, except for NS06. The moisture
content was taken from the bottom of the NS06 core in an

effort not to disturb the sample.

Moisture Content of Tilt Board Sample

Sample ID Moisture Content % Date
NS05 0-24" 119.62 5/21/2009
NS06 0-18" 42.56 5/28/2009
NS12 0-24" - 252.49 5/19/2009
NS18 0-24" 163.05 5/14/2009
NS05 24-48" 683.69 5/27/2009
NS12 24-48" 870.36 5/14/2009
ow23



Ecology & Environment
002330.WD10

Torvane Test Readings (kg/cm”2)

Sample Torvane Shear Reading Average
NS05 0-24" 0.00 0.00 0.00 0.00
NS06 0-18" 0.00 0.00 0.00 0.00
NS12 0-24" 0.16 0.24 0.18 0.19
NS18 0-24" 0.00 0.00 0.00 0.00
NS05 24-48" 0.00 0.00 0.00 0.00
NS12 24-48" 0.00 0.00 0.00 0.00
NS18 24-48" 0.00 0.00 0.00 0.00

Reported precision: 0.01 kg/cm2
ow23



ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

ARIJobNo.:  #rJ2. 3 SetwpDate:  $/21 [o?
Sample ID: A Tested By: F'er
Boring Number: /3 OS5 O -24l
Depth: 24h
Test type: Tilt Board
Sampie Weight: (3.2
wood 4 Tare weight| 4f¢l.So

Moisture Content

Sample Lengths Sample Diameters Tare Number: Mo
3. 208 g.SC¥ Weight of Tare: 9.2
3. SY 5632 Wet Weight: 22% Jo
2. 02 355G Dry Weight: 121. 46
Measurement Distance
(5.2
increment Sample Thickness Anglgsg;T:;ﬁ:ation Board Height
Initial 3. 7o 315G LAY < S <
1 3.539 e 561 2-5 C %G
2 3801 | 2-<8S i 3eSP2 S TAZZTS
3 s5ol 1295 | o4 25 plan
4 SH6q re2e | 2T (o ? o3z
5 3.3FF 1 5S¢ | S.F0F /7.5 Y23
6 J-36% 1959 T3 (s T %7
7 3236 1 7.e00 |2.8§0 < o 4
8 3.1 3.5 | 3T2Y Zo (L 8/37
9 3030 1 2312 % 225 2 %37
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24 N

Notes:




ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

o :
Set-up Date: /@éf 5/8‘,? ‘Déf

ARIJobNo.: O« 2.3
-

Sample ID: B Tested By: CT
Boring Number:  Al§ &l & —IR"
Depth:
Test type: Tilt Board
Sample Weight: 797,39
Tare Weight:| ©% M ? 5?
Moisture Content
Sample Lengths Sample Diameters Tare Number: B
5 o8 < Y-6°6C Weight of Tare: /0.8
3, 11y 3, 53¢ Wet Weight: pLfLE
24 oS N. 5494 Dry Weight: % /S e
£3
Measurement Distance
1S2S
increment Sample Thickness Anglssg;rrna::tltia:ation Board H’eight
initial 3 egs 1 3l 2,654 o’ < 5. <
1 2.3 | 2994 | 2.6%3 2. L ¢l
2 2.96( 1 2.950 | 2.¢¥| 5° 27
3 2944 1 2946 1 2oy 2.5 B2 g2 2"
4 @2.93: 298 | 2695 [o° ©5/32
5 29632 1 2.932 1 2 236 (25° TR
6 .97 | 2.9551 2983 (8% 722/
7 2.959 ¢ 2926 | D.e2Y% [7.5% (= “(3e
8 2.9 2995+ 2.2 Co* (1332
9 2905 | S.ei_ i 9.3 22 .5—" (220
10 2-83%¢ | 3.3 127 o44 28° Fs)
11 2-986¢ J.ool | 2686 2IXN" /3 /32
12 2949 | 3035 | 2.65] S [ 2137
13 2812 | 2.972¢ | 262 35" [53%73¢
14 238 1 e | CeqP 2 590 13 /32
15 2.923 1| 3,922 1 0. e3¢y 375 [7
16 (@) (2651 2531 fio”
17
18
19
20
21
22
23
24

Notes:




ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

ARI Job No.: oW 3
Sample ID: <
Boring Number: Neft o~ 24t
Depth:
Test type: Tilt Board
Sample Weight: < 23,22
Tare Weight: T2.o3

Set-up Date:

S /19/2 009

Tested By:

F:[-T [3

Moisture Content

Sample Lengths Sample Diameters Tare Number: <
2, 82i 3. C3F Weight of Tare: 9,23
2re< .4+ 272 . Wet Weight: 23796
2-8333 S Dry Weight] 4. 39

Measurement Distance
525
Increment Sample Thickness Anglzi;rrnac:t;ia:ation Board Height

Initial 2.32( 1 2.8°% | 2.83%% = .S
1 2,5 | 2-%¢6 1 2Fi2 2-5 G “fn
2 2.29L | 2-399 | 2.294 S 62%/30
3 2270 _12.%30 1 2.3% Z.5 $9037
4 2-825 | 2.335 | 2.8¢o &) 822

5 2843 2.330 1 2. 910 zs o3/51

6 2816 | 22Mo [2.15% ’y F23/32

7 2.32( 2.7 12-9¢3 2.5 (0073,

8 2316 1 2.-%01 & Goy 22 TR

9 338 12929 13-i6¢ 22.5 12332

10 2-653 f32/3v

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Notes:




ANALYTICAL RESOURCES INCORPORATED

VT

Tilt-Board Test
ARI Job No.: OWw2x Set-up Date: S_/ lLf'/OQ
Sample ID: D Tested By: ! j I/éS
Boring Number:  zl1y@ ©-—-29" ‘
Depth: 3. indal Wi+ Tobe T05 0O
Test type: Tilt Board \
& It Boer Wt Tube F6 Ho

Moisture Content

Sample Lengths Sample Diameters Tare Number:| o273 ) Tre7 CoALDY |
3.0 33 2 Sio Weight of Tare: /o.249
3 _{FI 3-%39 +FD WetWeight]| Go3 |3
2 994 5.322% DryWeight| 2%C &6

Measurement Distance
- /525"
Increment Sample Thickness An&ebg}m\éﬁri‘;%g‘r‘\' Board Height
Initial 2.2 98 EN 2-97 3 2 S.S
1 2o | SYpe 4 3.004 2.5° 6+ /g
2 J.e¢z i 3.0z22 | 3.022 S . %
3 2:.9¢5 ¢ 3.08, | 2924 75 72
4 2.885 -Gl 1 2.8119 =S ¥ 352
5 2839 12.9% 2-8%% /2.8° /AT
6 2.883 1+ 2.843 i /. § /5* 523 /0
7 284 1 2-859 1 2-Fio /2.5° (o %
8 2.829 12182 ). B20 2ot [t 5732
9 2.919 12,680 12476 22.5" 125732
10 2-G3¢ 1224 13.27¢ 2¢* (2332
1" 2965 | 9. 74 17.089 2485 132%32
12 2:9FF 12637 i ¥-(- 901 3o° 149 21/
13 3.020 |2 Fo5 |7 (6P 32.5° (§23(37
14
15
16
17
18
19
20
21
22
23
24
Notes:

UWeED ol ds



ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test
ARI Job No.: oWl Set-up Date: §/2-7 /07
Sample ID: £ Tested By: 'F;L' ’
Boring Number: MSo<S 24 ~248 10
Depth:
Test type: Tilt Board
Sample Weight: f‘?’?} 33
Tare Weight: G IS
Moisture Content
Sample Lengths Sample Diameters Tare Number: =3
2 .95t 3.5%% Weight of Tare: (O3
3. %0 g 3.54% WetWeight] 5o 2_ g/
3, 294 3 b Dry Weight: 47 LR
Measurement Distance
/525
Increment Sampie Thickness Anglss:)t;Tnactl?:ation Board Height
Initial 2.734 3.4 1 3.29Y o 5.9
1 2.9€| 3395 13 Hoy 2.5 & /11
2 3eo2s 13283 13392 z e
3 2. 958 1 34e3 2%y 7.8 P15
4 .ol 3.3%5¢0 ?’3(93 /o g My
5 3.250 13425 13.33%4 2.5 g,
6 321S 13323 134 /5 923
7 20%a  43.438 3.49L 7S /o 31
8 2994 133% 3830 20 TINAY
9 2921124435 1351y 225 [2 337
10 2. 900 |3 -wr3igl 3-5249 2% [3 /3
11 - 944 13632 1362y 2. (2 23/33
12 2o
13
14
15
16
17
18
19
20
21
22
23
24

Notes:




ARI Job No.:
Sample ID:
Boring Number:
Depth:

Test type:

ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

Wes)

Y cvadr =S NAVADA 2t

265"

Tilt Board

Set-up Date: 6_//'71/0(7

Tested By: % /47”1./ FX

| g 500,14

Wt Tube,

45, 8

Moisture Content

Sample Lengths Sample Diameters Tare Number: F
2 4493 ey Weight of Tare: (¢
%%‘ ij 2 53 Wet Weight: yso. 72
2934 5 557 Dy Weight| 5% 45
Measurement Distance
5.2.5
Increment Sample Thickness Angle of Inclination Board Height
Initial 3498 12129 i2.984 Q .33
1 2. FH4E | 2.0 | 2. %25 25 8. 3/33
2 2594 12906 t2.%34 s G */ap
3 2939 12923 12.¥IZ 3 T /32
4 2% 12696 12, %23 i 0 B 3z
5 2343 12964 12735 125 ¥ %
6 2 KL 1 29%% 1 2.34¢e 15 1 /52
7 2325 {9 Q30 | 2520 132 0 /4
8 2.6%0 12459 |23y 20 T2
9 2.6t3 2435 | 230 22 % 2 Y/
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Notes:

s IS T




Analytical Resources, Inc.

VISUAL CORE LOG

ARI Job No.: oWz Date: 6‘/2(@/39/47
Sample ID: B Sample Extruded by: T
Client: £ ¢ £ Sample Logged by: Az
Core No.: Miob o-18¥ Type: 84 M gloshe
Depth of Sample: o 18" Diameter of Sample: 2.9 !
Sample Recovery: O-(18"
Speci Water
PECIMEN | Content | Test Type | Depth (ft) Classification and Description
Saved (%)
A.ﬁqfwm _ Top of Recovery
Lo Seel —
terfani, ~ Orﬁcxw\'\‘/ S ,H’H ela .,\/f’hzx
—— 4 < 9
:,+ .
5 7 Soe_ fo&S/ /Jaea4, ;C/:z/ saell,
[o'
i o (\l,) OL' ™
a 'ril,'f" G
! Q,J,Azi)/ 15"
Densi TY ]

MmoSTsnR &
CONTENT

’(“




Analytical Resources, Inc.

VISUAL CORE LOG

ARl Job No.: ©L23 Date: 5. 1H-en
Sample ID: £ Sample Extruded by: FI
Client: = F & Sample Logged by: L Rz
Core No.: MAL g4 4 Type: 247 N plegh)
Depth of Sample: 2 ~&gll Diameter of Sample: 3.9 4
Sample Recovery: 2L~ 2egY
Spéci Water
%Z%Zden Content | Test Type | Depth (ft) Classification and Description
(%) |est Nans,
TiH B Top of Recovery
Rewel N
§ A‘H‘Q/‘ — 01“3 A ‘F\rv‘-es
¥ }‘ S\\_ /
_’ G sz, — pe T browa,
] /
.,; desihyy —
* Mot 5Tue -
e ConteAt 16"
3 5]
i —
*T ] &
! =
N 1.L(\ —
;\' U(\\SVL ¢ — -
‘ g




Analytical Resources, Inc.

VISUAL CORE LOG

Client: £E<E Date: 476/27 o9
Project: 0oz 330, WD/o Sample Extruded by: £
Core No.: owz3 D Sample Logged by: /T
Core No.: AMNSI8 o—24" Type: 3.9 ;o 2lasho
Depth of Sample: T grt O =241 Diameter of Sample: 35 '
Sample Recovery:
Speci Water
PECIMEN | content | Test Type | Depth (ft) Classification and Description
Saved
(%)
o Top of Recovery
- ij(AVMd/
] clag, bro-
— jn olor,
_,‘
;F LﬂN_SOL._ = ”.\
Tt -
* BOARD _|
}L’ AL
Merbery, _
: Speo'if:*'” ]
1 G‘ fp’\‘/ﬂ."\) ’ :
G{NAQ{WI —
Do sjrvl . N
942,35 | ]
24((
—

]

ok

o



Analytical Resources, Inc.

VISUAL CORE LOG

Client: EcE Date: %/QY/l‘/j
Project: CO2 330 WD o - Sample Extruded by: g4 /i !
Core No.: OWl3 6 Sample Logged by: /3..//FT_
Core No.:  Nsiy  2u-48 Type: J7729,, Plaetie
Depth of Sample: 24 — 457 Diameter of Sample: 59 3
Sample Recovery:
Speci Water
PECIMEN| Content | Test Type | Depth (ft) Classification and Description
Saved (%) :
forr Vnwe | 224" | T°p9£&3£9_‘@ll*\
T1 Suews, ;
s hoo | $42.35 | Hostre ]
' \ lontant-
;) c\l o —
| ] /MDD‘H
\o»"’\f\ o . ‘77£\ ]
b _ ‘2( je;vvfi-— ]"“2—)/
'J £ d_ox‘t &(0\
faf*—rt’y'v-.'.'
:Hl'h(\ i PES 2"?" b{ouh (\V\
LY ) < \LT
ey 4 b o
N %
“[’flri—"(:'m —
V) é_im}é‘/ :) -
S ,u:‘f.“_, —
2 o0
Greniiby, -
W Grinin :
Sige.
:’[‘\\ ) :
q.gu _’




AR! Job No.:

Sample ID:

"Core No.:

Depth of Sample:

w23

Analytical

Resources, Inc.

VISUAL CORE LOG

c

A

NS

2({ )

Sample Recovery:

Date: 5-1%-04
Sample Extruded by: &1L &1

Sample Logged by:

Type:

Diameter of Sample:

Specimen
Saved

Water
Content
(%)

Test Type

Depth (ft)

Classification and Description

Frol €~ J 2
=Losnd

Top of Recovery

@fj,A—-/‘\z‘/ /F)\ﬂf"s sl %ZA/"-

ceNSoL

T,
e 5%

5 ¢lo-

TwT -
BoneD,

Pengty -




Analytical Resources, Inc.

VISUAL CORE LOG

ARI Job No.: OwW23 Date: _4/; <=7
Sample ID: A Sample Extruded by: £7
Client: £ §E Sample Logged by: Fz
Core No.: MooS OD-2¢t Type: S M plasdkse
Depth of Sample: o-2¢" Diameter of Sample: 2.9 '
Sample Recovery: o~ 200
Specimen Water
pecime Content | Test Type | Depth (ft) Classification and Description
Saved (%)
] Top of Recovery
] fTores  n 20
) . o | I Sosfensi0n,
} — h
o] ¢ Ff)a«‘{u (F ¢ AN ﬂ«ﬂ[
— FM+' 5@/@4«( ﬂi € Cey gf
¥ 7 :
| ] e ook ke drarcoxl
| b 52€, _ "FOJ«A neer bottoen  (absst
. B S f7w 5\.
1 &omz;,;cm'\ 20'L ] 'F‘/L[ 9&( o/
Tt bopeo, ]
; ovl. conNT. w‘ 4
| -




'ARI Job No:

Parameter:

@ ’ ) ANALYTICAL
: o - . RESOURCES

; _ . INCORPORATED
ANALYST NOTES - GeoTech :

) (W\)élg -

Ciient Name: £ ¢ €

Client Prdject:

I:IJob OK, no corrective a.cti'on required

Frood B =25 7xalvacd
(anlp lmmT@(dUdfd

mJudpo\ chonk s of wood alummym @il o\asx
Nm%memﬁuw#na\ N

Analyst:

Date Completed:

12001F

Vefsion 01
07/09/03

Livie o Wi 12




ANALYTICAL RESOURCES INCORPORATED

MOISTURE CONTENT DETERMINATION — ASTM D-2216

ARl Job No.:_ (823

Tested by:_ (3L

zam-.::l 1
G

1103F
Rev. 0

Set-up Date:
. Wt. Dry
ARI Sample Wt. Tare | Wt. Wet Sail \ o
D Tare # ) + Tare (q) Soil (+g)Tare MC %
D:Q M C4l_ | 292 | 22.49% i s S o)
B MC [0Cg | 232.48 | [ 7. io i
CEF | ML | (520 | |Fo 4| | 2S¢
AfE M | 432 [196.FZ | 9249




L ELFMACE

"I TAR

ARI Job No.:
Set-Up Date: 05;/\6'/05‘1

ANALYTICAL RESOURCES INCORPORATED

SPECIFIC GRAVITY DETERMINATION ASTM D 854

(OWAS

Method A (moist) X

Tested by: S

Mcthod B (oven-dried)

X

Sef-vp dck CSABfon osfi8/on 05/ae/oq _e6fe3/0d otefetfot_oup3p oubd/bq
Sample 1D D el . A R C E
Beaker ID ~ — — - - — -

Flask No, 03 20 a5 23 (4 31 | 2l
as (g as|) j ( '
Flask W. (g) 15045 | Q1B 0292 | wede | @l [ag.eo | 167 22
Soil Wt. (g) | 5720 |4 :900,.3 4753 | 5022 |teo.55 | 51.9% | 53-80
Vacuum: Start Tlmc ] 24}6‘ }él 4} 5— b3 1 155 /1SS Y ”SS\ ;
End Time A4S (4455 )rQ 5 { 25’5, /0 ';S, )g Sy /3 §Q
Insulated Cooler: Date In 5 \\2 \G‘!\ r)] | lq @5/90/001 DU/D%/(ﬂ CQ’/&%q C’(Q/Cg/éc/ 0@/03/"7
I ay@q%1&5®%w1&um@@%cumﬂﬂﬂc&k%@%c@b@bﬂ
Flask, Soil, Water Wt. (g) ﬁz\ 0= 7’()@ “2_7‘ :/IQ caﬂ :fCﬂ 20 _(ég) % ‘llQAt 533 ‘_F\g SO
Temperature (° C) a9 9.5 [9-3 21 21 D 225 2.0
Tare No. 2 = 44 bl 4% | o | 44
Tare Wt. (g) | L0OF | [[|.24 | [03 & 198 51 | [e5.080111.95 | 113 .¢)
T Dy SolWe® | D18.98 12001 | /57 4 | 22% S| =03 Y | /oD CR |14, 27
lmllalls | as él'3 , ?{7 ’76 ?6 ?/; 26
Specific Gravity %8/ I q 5 \ qL"U 52.5LD Q ‘ 7_;22_; Q Qﬁ% \%QDD
Q.49 3Xtg ] Sulgeed]
- Recommen ed Dry Mass for_Tes(.Specimen: 500 mL Pycnometer
Poorly Graded Sand-Silty Sand 100+ 10 g
Silty or Clayey Sand 75+ 10g
Silt or Clay 50+£10g

. 1106F

Rev. 1, 09/03




Hydrometer Analysis - ASTM D421/422

ARI JobNo.._ O W 2 X ARI Sample ID.: A
Description:_orga=— £ ey  zeod”
Method of size réduction: Quartering [ -}-Sample Splitter [ ] Whole Sample [ ]

Moisture Content Tare Number A
Tare Number A Tare Weight (g) 732
* : < Weight Total Sample (g) .
Tare. Weight 7 - 3 (Air-dried, not sieved) 16“‘ : 7‘3
Wet Soil + Tare (9) [ %] . 35 - aadl
Dry Soil + Tare (g) =T ‘:I_ Weight Hydro Test Sample (g) CSN 3
ry Soil + Tare (9) |7 22 Tare + Oven Dry Plus #10 (g) /0.
Tare + Oven Dry After # 200 Wash (g)
; (Plus #10 Included) 1N. 5 Y
6/3/2009° "
(. . . T
Date Set Up 5/ %/ H Time - ATime C'I;;sdter (JBE:;gn?(n fg P
P rechnician: (@GS 10:30:00 START
10:31:00 1 o ) 23 5 |F
- OW, el i
Hydro Beaker. OW25 A 700 5 =3 = S35
3 Hydro #: Place 10:35:00 5 52 |5 {235 F
Calgon Batch #: 200 10:45:00 15 43 1 5 235 |F
5 11:00:00 30 4D | &, 234 F
g 11:30:00 60 33 ) 235
| "~ 14:40:00 250 24 7z 245
L 10:30:00 1440 \ o |23
Sieve Analysis
" Date Sieved: L/ S 8] 9 Technician: A AN Sieve Set # 3
i
' Sieve Size - Cumulative Weight
Empty Tare 7.3
‘r 2
3/4
12
. 3/8 -
! #4 7. 47
#10 lo. 30
#20 0. b S
#40 \Q. 17
#60 |
’ #100 155
#200 V2.
Pan ia. So

“f101F-A
Rev. 0




Hydrometer Analysis - ASTM D421/422

¥
ARIJobNo.._ OWZ3 ARI Sample ID.: 8 '
Description:___ o/gpnie.  fom o ged  Oeot orppnse <l aod rocles,
Method of size reddction: Quartering [ Sample Splittér [ ] Whole Sample [ ]

Moisture Content Tare Number B
Tare Number = Tare Weight (g) (O] g{;
" Tare Weight 1.5 W_eigh.t Total Sg}mple (9) .
Wet Soil + Tare (@) | 36. ‘CZDOI (Air-dried, not sieved) %m
Dry Soil + Tare (@) | 22 A4 Weight Hydro Test Sample (g) 9. 3%
31 - Tare + Oven Dry Plus #10 (g) 53v)
Tare + Oven Dry After # 200 Wash (g) ,
i . (Plus #10 Included) l l : ? 1
6/3/2009
. . Test Calgon Temp
. Date Set Up_(2 ‘250‘;‘ Time A Time Cvlinder | Blank C
" Technician: S5 10:39:00 START -
10:40:00 1 | &5 T 23,
| Hydro Beaker: _ YK 104100 | > 14 5 23 .9
i Hydro#: blace ] 10:44:00 5 (3 S | 235
Calgon Batch #: LoD 10:54:00 15 | 2. 6 235
11:09:00 30 {2 ) 235
Y 11:39:00 60 A 5 | 235
' 14:49:00 - 250 ~ & | 245
¥ : 10:39:00 1440 - o 23
. Sieve Analysis / / -
" Date Sieved: L) 5 Q } Technician: A 1§ Sieve Set # l/l
;i A .
: Sieve Size Cumulative Weight
Empty Tare lo.3]
) 2
[' 1!1
3/4
172 1. 76
o 3/8 0. U4
: #10 SQ.385
#20 bl 55
#40 F2, 08
#0 &5 99
#100 o . ol
. #200 lto., €6
Pan 232
| :
e ’-J
“1101F-A S
Rev. 0 “{g«( )

~



I3
ARlIJobNo:  oOWZX

Hydrometer Analysis - ASTM D421/422

ARl Sample ID.:

Description: o9 Anie

<

<o, A pZeaq"

Method of size reduéfion: Quartering [{Y"Sample Spfitter [ ] Whole Sample [ ]

Moisture Content Tare Number ——
Tare Number [ Tare Weight (g) (9,25
" Tare Weight T8 \(I/\\Iei%ht Eotal Samplg) (s)] 180. 03
: ir-dried, not sieve :
V[;l:;t SS;:,:I::: ((g)) ?’bﬁsg% Weight Hydro Test Sample (g) [N
,’ ‘ = Tare + Oven Dry Plus #10 (g) - /0. 35
Tare + Oven Dry After # 200 Wash (g) ; -
i (Plus #10 Included) (-1 3§
G (2l Y 6/3/2009
+ Date Set Up Time
' ) A8 o
Technician: 63 Cﬂg 10:48:00
: 10:49:00 )
. o C
i Hydro Beaker 5B 10-50-00 =
¢ Hydro #: 10:53:00 o
. ) Place D - -
. Calgon Batch # _2-00 11:03:00 S
o 11:18:00 S
-;_$ 11:48:00 60 5 =] 235
S 14:58:00 250 23 o |245
! 104800 | 1440 | Jo | & |23
. Sieve Analysis k’/
Date Sieved: 4/ 9] 9 Technician: KI A(\ Sieve Set # L/[
£
: ’ Sieve Size Cumulative Weight
< Empty Tare .23
B i - 2»
= 1"
; 3/4
' 12
- 3/8
| ry
i #10 {0.55 v
#20 lo. 7
#40 0. 9
¥ #60 1.0
: #100 TR
#200 1D 3 Y
Pan 12- 51
! .
1101F-A -
Rev. 0




|
ARl Job No.:

ow23

Hydrometer Analysis - ASTM D421/422

D

ARI Sample ID.:

Description:

Pest  a-d cda., , orac—e

Method of size réduction: Quartering [.Y*8ampld Splitter [ ] Whole Sample [ ]

Tare Number

" Tare Weight

Wet Soil + Tare (g)

Dry Soil + Tare (g)

i

Date Set Up

; Hydro #_ 19244

._ - .

Moisture Content Tare Number 1))
D ad D Tare Weight (g) [O. 2 S
= Weight Total Sample (g)
3[',$‘;48 ;228 (Air-dried, not sieved) [OX¥. L4
Lf', ; Weight Hydro Test Sample (g) 05,277
_k = Ol = |25, Tare + Oven Dry Plus #10 (g) 0. F7F
5.0 € Tare + Oven Dry After # 200 Wash (g) ‘:
(Plus #10 Included) 7 i 5 7
5[22]9 5/26/2009
. . Test Calgon { Temp
Time A Time Cylinder | Blank °C
Technician: 20T 12:45:00 START
12:46:00 1 wl bl | 23
H ker:
ydro Beaker _E.l_ 12:47-00 2 %O\ % o 23
blace 12:50:00 5 55 P| 23
Calgon Batch # 200 13:00:00 15 42 E(p 23
i 13:15:00 30 42 Do | 23
13:45:00 60 35 7L | 23
16:55:00 250 25 s | 24
12:45:00 1440 'Y 5| 23

* Sieve Analysis

Date Sieved:

1101F-A
Rev. 0

T T T T

LJ /5/() 7 Technician: A IS Sieve Set # 3

Sieve Size

Cumulative Weight

Empty Tare

lo. 77

ok

1

3/4

1/2

3/8

#4

#10

#20

B
TS
\

#40

#60

W
Ry

#100

#200

S
O |y
MRS

Pan

A
%
(o

¢ 59

3-"




!

ouw 22

ARI Job No.:

Hydrometer Analysis - ASTM D421/422

ARI Sample ID.:

Description:

JRVY- ¥V e ﬁ\’“"ﬁ

e

E

Method of size redwction: Quartering T Sample Splitter [ ] Whole Sample [ ]

Moisture Content Tare Number E
~ Tare Number = Tare Weight (g) fo.ee
i Tare Weight LA | Weight Totat Sample (g)
Wet ;roe" ﬁgre( L. 295 (Air-dried, not sieved) 24%. FHo
9 | 44.499 :
Dry Soil + Tare () | A2.3 T Weight Hydro Test Sample (g) (2523
- Tare + Oven Dry Plus #10 (g) 10 .€9
Tare + Oven Dry After # 200 Wash (g)
i (Plus #10 Included) \ 5 . Q &1
6/3/2009
: 3 0 . . Test Calgon Temp
 Date Set up_(o[2 107 109 Time ATime | cylinder | Blank °C
1 Technician: _& 10:57:00 START
: S 10:58:00 1 e O 235
Hydro Beaker: __ )
| e esE o - 10:59:00 2 Se | B 235
& Hydro#: 11:02:00 5 =15 o 2% 5
] . 2 Place z 72 <
i Calgon Batch #. _<~C© 11:12:00 15 45 —
: 11:27:00 30 Ao | & [235
s 11:57:00 60 352 5 235
o 15:07:00 - 250 24 v 245
P 10:57:00 1440 | jvs | ¥ |23
3 T e .
: ; Sieve Analysis / Ve -
: Date Sieved: (7 YL 9 Technician: ﬁ [& Sieve Set # 3)
E .
.: B Sieve Size Cumulative Weight
< Empty Tare lo. I ¥
;'. L 2"
¢
¥ 1“
3/4 ANAN
112 o %5 77
- 3/8
: 3 #20 .
£ #40 1.
: #60 1.5
) #100 \2-9%
#200 iH.4 9
Pan 15.23
" 1101F-A g
Rev. 0



Hydrometer Analysis - ASTM D421/422

ARl Job No: _©WZ23 ARI Sample ID.: —
_ Description:___efa . exadf 22e, /B A
Method of size reduction: Quartering -1"Sample Sglitter [ ] Whole Sample [ |

Moisture Content Tare Number =
‘Tare Number = Tare Weight (g) 2?89
¥ Tare Weight Weight Total Sample (g) \
Wet Soil + Tgre @ [Ié,qgg Air‘-dried, not sieved) ! k—\ 2 G
Dry Soil + Tare (g) | <& /Z 37 Weight Hydro Test Sample (g) o5 Y

Tare + Oven Dry Plus #10 (g) F.89

) Tare + Oven Dry After # 200 Wash (g) ‘
‘ _ 0. QX

(Plus #10 Included)

i

6/3/2009
Date Set Up_2> /20 (7 | Time ATme | cyinder | Biak | (-C).
k Technician: as 11:06:00 START
: 11:07:00 1 449 S 235 |F
. ’L o P
| Hydro Beaker: Hvo B8 110800 > 4}? - | 235F
3 Hydro #: Place 11:11:00 5 44 5 5 23 5[F
~ Calgon Batch #: 2-00 11:21:00 15 29 5 235 [F
11:36:00 30 37 { 5 |2236]|F
Y ' 12:0600 | 60 33 5 - |235|
." - 15:16:00 - 250 I\g L . 'Zé\g 3
e 11:06:00 | 1440 L\ o |23 K
: Sieve Analysis
' Date Sieved: (7/ Q §/09 Technician: £H& Sieve Set# __
¥
‘ Sieve Size Cumulative Weight
Empty Tare 7. 90
3 2
¥ 7
3/4
1/2
, 3/8
i #4
: #10
#20 9.9¢
#40 lo.0H
| #60 0.0 9
’ #100 la. i3
#200 0. Q1]
Pan 10- 2 F
" 1101F-A
Rev. 0

~




ARI Job No.:

Hydrometer Analysis - ASTM D421/422

OW23Z

Description:

Aostt,

Of QA rng &

ARI Sample ID.:
ﬂ&a\"" c,[k-.—..

TS

G

Method of size reductidn: Qudrtering [ ] Sample Splitter [ ] Wholé Sample [ |
Y (CSUFEPIC molshuve conten +

A

2

Moisture Content Tare Number G
Tare Number G G Tare Weight (g) /-s2
I i ] Weight Total Sample (g)
We:gfﬂvﬁgz o 1z é((ié ,' 3634 Air-dried, not sieved) Y 2,
Bry Soil + Tare () ‘% ’00 |2‘ Weight Hydro Test Sample (g) 5 40
4 - b"b'_ Tare + Oven Dry Plus #10 (g) 10.5¥%
. us [ wodveo| Tare + Oven Dry After # 200 Wash (g)
/ ¢ Hlbyghe (Plus #10 Included) a\ b J)j Q
5/26/2009
Date Set Up [7L Zf eq Time A Time Test Calgon Temp
" Technician: ég! 12:54:00 LT . s
Hydro Beaker: Qv 12:55:00 1 56 % 5123
| \ 12:56:00 2 5?) ) Ls| 232
y Hydro# \A94344 Place [l 12:59:00 5 =) 51 23
~ Calgon Batch #: 199 13:09:00 15 425 b5] 23
13:24:00 30 q© LS| 23
' 13:54:00 60 du5H b5 23
_ 17:04:00 250 A s |24
! 12:54:00 1440 12 B 23
Sieve Analysis -
‘ Date Sieved: 5 [D\‘% [Q } Technician: A Ii Sieve Set # H
E
Sieve Size Cumulative Weight
Empty Tare o, L, ©
2
3/4
12
3/8
¥ #4 jo. b3
#10 1 7. L9
#20 U3
| #40 Q- 53
i #60 2A3. 07 ,,
‘ #100 23,613 f
#200 248, 3
Pan Ab-3AY
P\?\
11{10118-/\ Sem ple 6 M(J s o bk
Cv. . 7

_.“.T‘_‘.]_n-T‘_r““

2¢=

25~

25
%-




P Pﬂ(»f&m m&f@f Caladledion pcéyb

Sample Number: NS05 0-24" 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.98 99.80 99.25 98.74 98.32 97.82 96.78 84.10 74.58 60.30 55.54 44.43 28.56 17.46
125000 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 241 16.3 103 7.4 56 29 1.26
Test Temperature 235 5" 3" 2" 1.5" 1" 3/4" 172" 3/8" 4 10 20 40 60 100 200
Specific Gravity 2,65
Sieve Analysis Partion Hydrometer Analysis Portion
Sigve ngcg’;"hiof W;‘;t:tl of Pergent Percgnt Time Hyd(o Comp Pe_rcent e D K a
Size . Relained | Passing Reading | Correct Finer
Tare Soil

5" 9.82 0.00 0.00 100.00

3 9.82 0.00 0.00 100.00

2" 9.82 0.00 0.00 100.00
Wet Wt & Tare 31.356 1.5" 9.82 0.00 0.00 100.00 1 61 5.0 88.86 6.3| 32.77318 0.013057] 1.001385
Dry Wt & Tare 30.27 1 9.82 0.00 0.00 100.00 2 58 5.0 84.10 6.8]24.06148| 0.013057] 1.001385
Wt Moisture 1.08! 34 9.82 0.00 0.00 100.00 5 52 5.0 74.58 7.8| 16.2823 | 0.013057 1.001385
Wt Tare 1.53] 1/2 9.82 0.00 0.00 100.00 15 43 50 £0.30 9.3/ 10.25362| 0.013057] 1.001385
Dry Soil 28,74 3/8 9.82 0.00 0.00 100.00 30 40 5.0 55.54 9.7] 7.440606| 0.013057] 1.001385
Moisture Content 0.03757829 4 9.87 0.05 0.02 99.98 60 33 5.0 4443 10.8{ 556249 { 0.013057] 1.001385
Air Dry Total Sample 255.01 10 10.3 0.48 0.20 99.80 250 24 6.0 28.56 12.4] 2.903765| 0.013057] 1.001385
Oven Dry Total Samp ~ 245.79161 20 10.65 0.35 0.55 0.75 99.25 1440 17 6.0 17.46 13.5] 1.264791] 0.013057 1.001385
Air Dry Hydro Sample 65.35 40 10.97 0.67 1.06 1.26 98.74
Oven Dry Wt Hydro 62.9831992 60 11.24 0.94 1.49 1.68 98.32
Amount Plus #10 0.48 100 11.55 1.25 1.98 2.18 97.82
W (14.2) = 63.1064381 200 12.21 1.91 3.03 3.22 96.78

Page 1




Sample Number: NS06 0-18" 100.00 100.00 100.00 100.00 99.37 97.40 94.14 89.22 77.45 63.46 43.27 2422 12.71 11.78 10.47
125000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 345 220
Test Temperature 235 %" 3" 1.5" 1" 3/4" 172" 3/8" 4 10 20 40 60 100 200
Specific Gravity 265
Sieve Analysis Portion
Sileve ngi:"id W-eri;(:l‘ of Per(?ent Percgnt Time Hydro Comp Pe_rcent D K a
Size T . Retained Passing Reading Correct Finer
are Soit

5" 10.32 0.00 0.00 100.00

3 10.32 0.00 0.00 100.00

b 10.32 0.00 0.00 100.00
Wet Wt & Tare 36.29 15" 10.32 0.00 0.00 100.00 1 15 5 13.09 13.8 48.57413 0.013057 1.001385
Dry W1 & Tare 35.47 1 10.32 0.00 0.00 100.00 2 14 5 11.78 14.0 34.54989 0.013057 1.001385
Wt Moisture 0.82 3/4 10.32 0.00 0.00 100.00 5 13 5 10.47 14.2 21.97877 0.013057 1.001385
Wt Tare 1.5 12 12.76 244 063 99.37 15 12 5 8.17 14.3 12.76264 0.013057 1.001385
Dry Soil 3397 38 20.44 10.12 2.60 97.40 30 12 5 9.17 14.3 9.024549 0.013057 1.001385
Moisture Content 0.024138946 4 33.18 22.86 5.86 94.14 60 9 5 524 14.8 6.489868 0.013057 1.001385
Air Dry Total Sample 398.21 10 52.35 42.03 10.78 89.22 250 8 6 262 15.0 3.196902 0.013057 1.001385
Oven Dry Total Samp 389.8148405 20 61.35 9.00 11.77 22,55 77.45 1440 7 6 1.31 15.2 1.339306 0.013057 1.001385
Air Ory Hydro Sample 69.88 40 72.05 18.70 25.76 36.54 63.46
Oven Dry WtHydro  68.232929 60 8749 3514 4595 5673 4327
Amount Plus #10 42.03 100 10206  49.71 7578 2422

W (14.2) = 76.47891811 200 110.86 58.51 87.29 12.71

9.17
12.8

9.17
9.0

524
6.5

262
3.2

1.31
1.34
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Sample Number: NS12 0-24" 100.00 100.00  100.00 100.00 100.00 100.00  100.00  100.00  100.00 99.86 99.50 99.29 99.00 98.47 97.00 86.51 8170  68.09 57.67 48.06 27.23 16.02
125000 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 238 15.6 9.8 7.4 55 29 1.27
Test Temperature 235 5" 3" 2" 1.5" 1" 3/4" 172" 3/8" 4 10 20 40 60 100 200
Specific Gravity 2.65
Sieve Analysis Portion Hydrometer Analysis Portion
Sieve ngglhiof WT.O ‘:ll ¢ Percent Percent Ti Hydro Comp Percent oL D
Size ol e'g. o Retained Passing ime Reading Correct Finer K a
Tare Sail

5" 10.33 0.00 0.00 100.00

3" 10.33 0.00 0.00 100.00

2" 10.33 0.00 0.00 100.00
Wet Wi & Tare 26.59 11/2" 10.33 0.00 0.00 100.00 1 63 5 92.92 6.0 31.90918 0.013057 1.001385
Dry Wt & Tare 25.58 1 10.33 0.00 0.00  100.00 2 59 5 86.51 6.6_23.76938 0.013057 1.001385
Wt Moisture 1.01 3/4 10.33 0.00 0.00 100.00 5 56 5 81.70 7.1 1558073 0.013057 1.001385
Wt Tare 1.48 1/2 10.33 0.00 0.00  100.00 15 475 5 68.09 8.5 9.836355 0.013057 1.001385
Dry Soil ) 241 3/8 10.33 0.00 0.00 100.00 30 41 5 57.67 96 7.37775 0.013057 1.001385
Moisture Content 0.041908714f 1 4 10.33 0.00 0.00 100.00 60 35 5 48.06 10.6 5478126 0.013057 1.001385
Air Dry Total Sample 169.78 10 10.55 0.22 0.14 99.86 250 23 6 27.23 12,5 2.922947 0.013057 1.001385
Oven Dry Total Samp 162.9587849 20 10.78 0.23 0.37 0.50 99.50 1440 16 6 16.02 13.7 1.272439 0.013057 1.001385
Air Dry Hydro Sample 65.04 40 10.91 0.36 0.58 0.71 99.29
Oven Dry Wt Hydro  62.42389486 60 11.09 0.54 0.86 1.00 99.00
Amount Plus #10 0.22, ] 100 11.42 0.87 1.39 1.53 98.47 |

W (14.2) = 62.50828269 200 12.34 1.79 2.86 3.00 97.00

Page 1




Sample Number: NS18 0-24" 100.00 100.00 100.00
125000 75000 50000
Test Temperature 23 5" 3" 2"
Specific Gravity 265
Wet Wt & Tare 26.78
Dry Wt & Tare 25.46
Wt Moisture 1.32
Wt Tare 1.55
Dry Soil 2391
Moisture Content 0.055207026
Air Dry Total Sample 97 .94/
Oven Dry Total Samp 9282061831
Air Dry Hydro Sample 65.37
Oven Dry Wt Hydro 61.94992866
Amount Plus #10 0.09
T W(14.2)= 62.01005436|

100.00 100.00 100.00 100.00 100.00 100.00 99.90 96.87 95.71 94.73 93.16 90.52 85.59 79.13
37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 239 158
1.5" 1" 3/4" 12" 3/8" 4 10 20 40 60 100 200
Sieve Analysis Portion Hydrometer Analysis Portion
. Weightof  Total
Sieve a h Percent  Percent ! Hydro Comp Percent P
Size Sail + Wenght of Retained Passing Time Reading Correct Finer L e K a
Tare Soil
5" 10.79 0.00 0.00 100.00
3" 10.79 0.00 0.00 100.00
2 10.79 0.00 0.00 100.00
1.5" 10.79 0.00 0.00 100.00 1 61 6 88.82 6.3 3295943 0.013131 1.001385
1 10.79 0.00 0.00 100.00 2 59 6 8559 6.6 23.90446 0.013131 1.001385
3/4 10.79 0.00 0.00 100.00 5 55 6 79.13 7.3 15.8486 0.013131 1.001385
1/2 10.79 0.00 0.00 100.00 15 48 6 67.82 8.4 9.844524 0.013131 1.001385
3/8 10.79 0.00 0.00 100.00 30 42 [} 58.14 9.4 7.355921 0.013131 1.001385
4 10.79 0.00 0.00 100.00 60 35 ] 46.83 106 5.509258 0.013131 1.001385
10 10.88 0.09 0.10 99.90 250 23 5 29.07 12.5 2.939558 0.013131 1.001385
20 12.76 1.88 3.03 3.13 96.87 1440 18 65 18.57 13.3 126424 0.013131 1.001385
40 13.48 260 419 429 95.71
60 14.09 321 5.18 5.27 9473
100 15.06 4.18 6.74 684  93.16
200 16.7 5.82 9.39 9.48 90.52

67.82
9.8

58.14
74

46.83
565

29.07
29

18.57
1.26
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Sample Number: NS05 24-48" 100.00 100.00 100.00 100.00 100.00 100.00 99.73 99.73 99.73 99.71 98.53 97.69 97.04 96.33 93.93 81.03 73.88 63.55 55.61 42.90 28.60 16.68
125000 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 246 16.4 10.1 7.4 56 29 127
Test Temperature 235 5" 3" 2" 15" 1 3/4" 172" 3/8" 4 10 20 40 60 100 200
Specific Gravity 265
Sieve Analysis Portion Hydrometer Analysis Portion
Ssi(_eve ngﬂhid W;‘;ﬁ: of Perc?ent Percgnt Time Hydfo Comp Pe‘rcent o v D K a
ize . Retained Passing Reading Correct Finer
Tare Soil

5" 1017 0.00 0.00 100.00

3" 10.17 0.00 0.00 100.00

2" 10.17 0.00 0.00 100.00
Wet Wt & Tare 44.44 1.5" 10.17 0.00 0.00 100.00 1 60 5 87.38 6.5 33.19675 0.013057 1.001385
Dry Wt & Tare 42.87 1 10.17 0.00 0.00 100.00 2 56 5 81.03 7.1 2463529 0.013057 1.001385
Wt Moisture 1.57 3/4 10.17 0.00 0.00 100.00 5 51.5 5 73.88 7.9 16.36788 0.013057 1.001385
Wt Tare 15 172 10.79 0.62 0.27 99.73 15 45 5 63.55 8.9 10.0703 0.013057 1.001385
Ijry Soil 41.37 3/8 10.79 0.62 027 99.73 30 40 5 55.61 9.7 7.440606 0.013057 1.001385
Moisture Content 0.037950205 4 10.79 0.62 0.27 99.73 60 32 5 42.90 11.1 5604195 0.013057 1.001385
Air Dry Total Sample 238.7 10 10.84 0.67 0.29 99.71 250 24 6 28.60 12,4 2.903765 0.013057 1.001385
Oven Dry Total Samp 229.9969935 20 11.58 0.74 1.7 147 98.53 1440 16.5 6 16.68 13.6 1.26862 0.013057 1.001385
Air Dry Hydro Sample 65.23 40 12.11 127 2.01 2.31 97.69
Oven Dry WtHydro 6284501863 60 12.52 168 267 2,96 97.04
Amount Plus #10 0.67 100 1297 243 3.38 367 9633

W {14.2) = 63.02862616] 200 14.48 3.64 5.78 6.07 93.93
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Sample Number: NS12 24-48" 100 100

Test Temperature 235 5" 3 2"
Specific Gravity 265
Wet Wt & Tare 16.58
Dry Wt & Tare 13.87
Wt Moisture 271
Wt Tare 1.49)
Dry Soil 12.38]
Moisture Content 0.218901454
Air Dry Total Sample 13277
Oven Dry Tolal Samp  108.925951
Air Dry Hydro Sample 65.19
Qven Dry Wt Hydro  53.48258449
Amount Plus #10 _.._0.00
W (14.2) = 53.48258449

#HEEERE 75000.00  50000.00

100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.91 99.74 99.64 99.57 99.36 80.51 73.96
37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 26.8 17.5
1.5" 1" 3/4" 172" 3/8" 4 10 20 40 60 100 200
Sieve Analysis Portion Hydrometer Analysis Portion
Si§ve Wg:}g"hiof W:i(g);fll of Pen?enl Percgnt Time Hydfo Comp Pe_rcenl ' D K a
Size . Retained Passing Reading Correct Finer
Tare Soil
5" 9.9 0.00 0.00 100.00
3" 99 0.00 0.00 100.00
2" 99 0.00 0.00 100.00
1.6 9.9 0.00 0.00 100.00 1 49 5 82.38 8.3 37.5419 0.013057 1.001385
1 9.9 0.00 0.00 100.00 2 48 5 80.51 8.4 26.80799 0.013057 1.001385
3/4 9.9 0.00 0.00 100.00 5 44.5 5 73.96 9.0 17.52219 0.013057 1.001385
12 9.9 0.00 0.00 100.00 15 39 5 63.66 9.9 10.61075 0.013057 1.001385
3/8 8.9 0.00 0.00 100.00 30 37 5 59.92 10.2 7.626066 0.013057 1.001385
4 99 0.00 0.00 100.00 60 33 5 52.43 10.8 5.56249 0.013057 1.001385
10 9.9 0.00 o 0.00 100.00 250 18 6 22.47 13.3 3.017031 0.013057 1.001385
20 995 0.05 0.09 0.09 99.91 1440 11 6 9.36 14.5 1.310009 0.013057 1.001385
40 10.04 0.14 0.26 0.26 99.74
60 10.08 0.19 0.36 0.36 99.64
100 10.13 0.23 0.43 043  99.57
200 10.24 0.34 0.64 0.64 99.36

63.66
10.6

59.92
7.6

5243
56

2247
3.0

9.36
1.31
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Sample Number: NS18 24-48" 100

R 75000.00  50000.00

Test Temperature 23 5"
Specific Gravity 285
Wet Wt & Tare 13.39
Dry Wt & Tare 12.61
Wt Moisture 078
Wit Tare 1.57
Dry Sail 11.04
Moisture Content 0.070652174
Air Dry Total Sample 77.84

Oven Dry Total Samp 73.18441624.
Air Dry Hydro Sample 654
Oven Dry WtHydro  61.08426396
Amount Plus #10 7.29

W (14.2) = 67.84210946

3

o

100.00

100.00 100.00 100.00 100.00 99.96 90.04 84.82 83.20 82.37 81.58 79.81 71.59 67.90
37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 255 16.5
1.5" 1" 3/4" 112" 3/8" 4 10 20 40 60 100 200
Sieve Analysis Portion Hydrometer Analysis Portion
Si(_eve nglhiof W:i?;l:tl of Pergent Percgn( Time Hyd(o Comp Pefcent e D K a
Size . Retained Passing Reading Correct Finer
Tare Soil
5 10.6 0.00 0.00 100.00
3 10.6 0.00 0.00 100.00
2 106 0.00 0.00 100.00
15 10.6 0.00 0.00 100.00 1 55 5 73.80 7.3 3543856 0.013131 1.001385
1 106 0.00 0.00 100.00 2 53.5 5 71.59 7.5 2547826 0.013131 1.001385
3/4 10.6 0.00 0.00 100.00 5 51 5 67.90 7.9 16.54652 0.013131 1.001385
1/2 10.6 0.00 0.00 100.00 15 435 5 56.83 9.2 10.26611 0.013131 1.001385
3/8 10.6 0.00 0.00 100.00 30 40 5 51.66 9.7 7.482891 0.013131 1.001385
4 10.63 0.03 0.04 99.96 60 36.5 5 46.50 10.3 5444759 0.013131 1.001385
10 17.89 7.29 9.96 90.04 250 16 5 16.24 13.7 3.071208 0.013131 1.001385
20 2143 3.54 5.22 15.18 84.82 1440 13 6 10.33 14.2 1.302472 0.013131 1.001385
40 22.53 4.64 6.84 16.80 83.20
60 23.09 5.20 7.66 1763 8237
100 2363 5.74 8.46 1842 81,58
200 24.83 6.94 10.23 20.19 79.81

56.83
10.3

51.66
75

46.50
54

16.24
31

10.33
1.30
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Analytical Resources, Inc.

Consolidation Data

ASTM D-2435

ARI Job No. Owe S BoringNo. [NS12Z & .- 2%
Date N Sample No. <
Technician T Depth 2"
Initial Final Moisture
Tare # G g M

Tare Weight (- ‘S?\
Wet Weight 6222
Dry Weight 2[ <y

C,\/ 4 { Wi of ring + sail | - 3 2,§/ fe Y
(’\(,u #  Weight of ring U t{—?

Jinitial Dial Reading
Dial Reading after Seating Load

Final .
W of ring + soil I M == L Indent? | |
RIEIL T

dgo d+00 df too H Ccy

Load do
1/32
1/16
1/8
1/4
1/2
1
2
4
8
16
32
64
16
4
1
1/4
1/16
1/32
209 Page 10of 3
Rev 1: 1/13/99




Analytical Resources, Inc.

Consolidation Data

ASTM D-2435
AR Job No. owal Boring No. NseS ©-24"

Date z[lL]=9 Sample No. | A
Technician ] Depth Z-E

It

Initial Final Moisture
Wt of ring + soil |~ 330, Tare # ons e A —
Tare Weight /.56

Weightofring | 2472 49 | nitiat Dial Reading
' Dial Reading after Seating Load Wet Weight £2-9 |
Dry Weight | 2°7F, | {4

Final
Wt of ring + sail | 37 (&

| Indent? | , ]

d0 d90 d100 df t90

1/4
1/16
1732
209 Page 10f 3
Rev 1: 1/13/99

NeTE: Snmple  scooped o cutuine v complidyhion.



Analytical Resources, Inc.

Consolidation Data

ASTM D-2435 '
ARIJobNo. [ >iW 27 Boring No. |+ Vsl8 24~ 4% "

Date /15[ 07 Sample No. &
Technician E T Depth gt

Initial Final Moisture
Wt ofring +soil | 3d. 53¢ Tare # Consor M
Tare Weight [ S+

cof * :

c'“f‘ 4+ | Weightofring | 24 .4 Jinitial Dial Reading |
Dial Reading after Seating Load Wet Weight S j, 51

Dry Weight | 43T 9.

Final

| Indent? | ]

Wt. of ring + soil ] So. 9%

do dgo d1go df tao

1/4
1/16
1/32
‘209 Page 10f3
Rev 1: 1/13/99




Analytical Resources, Inc.

Consolidation Data

ASTM D-2435
ARI Job No. OLZ 3 Boring No. Mios D4z

Date 5/)2¢ /5 Sample No. E
AT Depth 2"

-

Technician

Final Moisture

Initial
Tare # CoNSPC //lC/

Wt. of ring +soil | - 32%5.3°
Tare Weight /. <3

Weight of ring 247 -4 Ilnitial Dial Reading
) Dial Reading after Seating Load Wet Weight é 9 9 o)
DryWeight | 2¢.494

et

Final
W1, of ring + soil | 2R 3. (T [ Indent? | - )
=

1

Load do dgo d100 df tgo
1/32
1/16
1/8
1/4
1/2
1
2
4
8
16
32
64
16
4
1
1/4
1/16
1/32
209 Page 10of 3
Rev 1: 1/13/99




Analytical Resources, Inc.

Consolidation Data

ASTM D-2435
ARI Job No. OHwZ3 Boring No. Nsil 24-4+3

Date s /is/e4 Sample No.
Technician 3 Depth D [

Final Moisture
Wi ofring +soil | 319, 67 Tare # Conspe MO
Weight of ring Z‘IL;, -4 Ilnilial Dial Reading Tare Weight /l’ SC{—
Dial Reading after Seating Load Wel Weight 62.22
/ Dry Weight lo, 39

Initial

Final
Wt. of ring + soil I Z38. 33 l Indent? I ]

df too

dO d90 d100

1/4
1116
1132

209 Page 10of 3
Rev 1: 1/13/99 - . e
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ANALYTICAL RESOURCES INCORPORATED

Density, Moisture Content, and Porosity

7 Fm F
._l.‘"ﬁ 3."4““" L

ARIJobNo.: MDD Tested By: ¥5 Mo €0,
Date: o
1 2 3 4 5 6 7 10

Sample ID A % C, D E_ ‘: C7
Wetwt soil &tube | (BN ON F43.5)| 57327 6590 | AT DN 1695.5
Length 1 2303 120%5 (2321 1509 (297 13498 795
Length 2 z\o4 |2\ 12405 [31F 3409 131249 9972
Length 3 3.0 12654 2333 |29%F |34 12984 |29,
Diameter 1 2558 |.2000 |35 (3530 1357513488 13355~
Diameter 2 523 1353, 13477 12391 13 913 135351284,
Diameter 3 2.554|3.59 Botd [3.3223 0|3 5339 .
Weight tube Yl 601757 20F | Fo 10 40 751 45 301237, 1
Tare No A 'P) C, D E F Gﬂ
Tare Weight A |l noe 120 | ndl 1971 1020 .4
Wet Weight 190 FH1:220 48l 1#0.4] | /28 3 1% 7A 174 1128.92
Dry Weight 224917110 2659229792 48 |20p.54]22.9
Moisture Content %
specticGraity _|0.5p |2 7242.29% (2417 112301 /94, 1195

L @AE - EFMAn



















- ANALYTICAL RESOURCES INCORRORATED -

Density, Moisture Content; and Porosity

ARI Job No.: OW2™ Tested By:4 / FL
Date: 71// 2%//(?*(7 ' 777

Al 2 3 4 5 6 7 8 9 10
Sample ID 1 G G-ug | o D-Uu|F E A < D =
Wet wt. soil & tube g- |45 # 14 9%5.¢o| 1flea.30| /505! | 1543 ¢4] 38S.05| )5/ o U SE.22L] 205,30 | SL0.1F
Length1 o 0 |30 | 2.9o50] 2.8 |BoSi|zalz [ /ol9  [37R |22 jn|5o® ] 349 .
Length2 (i (SE 13.9420 28-S 1 2.90 .| 26l4 | 0F  [30SY ;.| 2805 ia.| 3134 0 | 2.12F i,
Length3 1| 28D ¢ | oo | 24€ g1 Siod in.|2.83% 1w.|2.98F 51| 2.98¢ in.
Diameter 1 ¢ w~ 946 3.9354 A%o 332 1| A 713 3858 ;4 15-53F 3830 1 3AHS ju.
Diameter 2 < jp~ 2o | 388G Yoo [4.160 44 ¥, 36330 [3472 i |8 373 3 [3.535 u
Diameter3 , ue | Q00 |3 T38| Flic [3.8SFm| 19 A 2 EL 4553 inf3 3020 03933 .
Weighttre ¢ | .42 (232 14 [ )5 [220.93] 54 8(|40\3a | 4ril o] FoF |, G0 | #5.8¢
Tare No 4 \ \
Tare Weight
Wet Weight
Dry Weight
Moisture Content %
Specific Gravity

i S i










L3

£

s . iy

W

hTeaE

i










€yl

-
e

e

= T







4

nrad




ANALYTICAL RESOURCES INCORPORATED

ATTERBERG LIMIT DETERMINATION ASTM D 4318

ARI Job No.: oOWw2z3 Set-Up Date: /. o%/og
Tested By: 7 / "
Sample ID: < Sample ID: = Sample ID: > Sample ID:
Description: Description:  Lro.ym Description: £ 5w~ Description:
cleeey t P2 oroanie cJO\-. Aa-~al 'ﬂéo\’f‘ e
i 1 7 J 1 77
LIQUID Through #40: yes/n@® | Through #40: yes/idd_~ | Through #40: yesfio> | Through #40: yes/no
LIMIT Crucible #: 14 Crucible #: D Crucible #: [ Crucible #:
No. Blows 274 | 29 [ 21 |F-\R|F-24 F-3,] 25 | 20 20/
Tare # -1 le-2 1e-3 szl st |G- 92 |S-A
Tare Wt._ 5 |15, 1533229 20415 |s1 |1 £5
Wt. Wet Soil + Tare X4 al |3 ¥Ras .ol [l2e (RIs|F3] |49
Wt. Dry Soil + Tare 2.25122F2.3*239 {203 |2.1F 239 2.2 [ 2 1
PLASTIC Na.tural Na.tural NaFural Natural
LimiT | Content. | Conen e | Conens | Coment
Tare #/MC % E-4 | £5 -4 |[F-5 41 G-8
Tare Wt 155 155 [450[1 52 152 |1.54
Wt. Wet Soil + Tare S | 9.4 4334499 229 4,02
Wt. Dry Soil + Tare 2.238| 29% 7 5|2 %5 (o 05
OR&G. OrG.- oR&
NoTEs: —_No. Blows 23 25 25
Tare# |BE- |EO =% GO
NP = Non n-plastic Tave vt | [ S4- | 1. ! .50 153
W et Sol #Tare| 7. = 2 (ol 742
W} Oy Sout Tare| 3.08. 3.2 350
1105F

Rev. 0




ANALYTICAL RESOURCES INCORPORATED

ATTERBERG LIMIT DETERMINATION ASTM D 4318

1105F
Rev. 0

AR Job No..__ W23 SetUp Date___ 4| 2%
Tested By: €(/’1 '
Sample ID: = Sample ID: 2 Sample ID: (& Sample ID: D
Description: s/ eai Description: Description:_byowen ciay | Description: Ovqziive oleey
1,C3\..v5 ~/M\) e,e(c.l; o] \r%mmc_s ' PeAKN ' M - ;
Sla<k, . .
LIQUID Through #40: Through #40: (yeg/no | Through #40: yes{fidd | Through #40: yes/ho’
LIMIT Crucible #: S L_ | Crucible #: 4 Crucible #: &) Crucible #: )
No. Blows 22 | 33 |2¢ 20 | 2% 255 21 272 24
Tare # B-L1h2 p-3 -\ -2 |2 Dl 2] D-2
Tare Wt. |15 | 1.5 [1.52 |[ANON-PLASTIC 1.5V 115 (152 [1-40 | L473]|154
Wt. Wet Soil + Tare Yie | F 245t 333 |¥5 [ FH\R [FaAB [ NWBL R Ay
Wt. Dry Soil + Tare 5.0 424, He 251 [29B4|1247 (2467 | 209 267
PLASTIC I&la}ural l“T/\Ila_tural Natural Natural
oisture i oisture ] Moisture oisture
LIMIT i L el Content Content [ioiis e Comtent Ay ool l\C/lonttem
Tare #/ MC % -4 | A-S (-4 | (-5 D4 (D-5
Tare Wt. 157 | 143 ¢ 153 152 1.5 | 154
Wt. Wet Soil + Tare L9 |505 .44 |56% 2.19 | 3.69
[ Wt. Dry Soil + Tare 440 (333 B3H3(D 2¥ 2.2 | 24% |
ovio oR&A ORG GLL Rechecks ORG.
NOTES: No. Blews| 30 30 22| 25 Y
NP = Non-plastic Tare 1 B30 (O D;(o D~"-} Do
Tave Wt \'54 (S5 150 (1.4 |.lo |
Wi ve+Ss +Tave |29 q.15 A¥4 |3V5 352
i by Sl fave | 0% 450 2Y¥5 (257 |3



ARI Job No:

@

ANALYST NOTES - GeoTech -

ow23 &

Clien( Name:

ANALYTICAL
] RESOURCES
INCORPORATED

£ e

Parameter: Client Project o/ 2330. WD/o
T - ) 7
l:lJob Olégn)o corrective action required
: ’ — v B . -
U —TORK VANE SHEAR: [ky[cpul)
A-0 0 ([ o
. AR N .
. R L J— N . k / 5
| B~ L2008 12 6.9)9.2 = O:1b, o-24 0.1 kyfc—
‘ ‘c>‘~ CLC>,(>.C>' .0 |
z D‘- On’o 0,0 O,or
¥ N A _
£- 9.8 o0 o2,
- 4 /
? H F- OO 0o oo -
J 6- ©0.© 0.0 .o
o - 7 7
i
}‘
Analyst: ?’E Date Completed: c-{/% /ﬁ
[T
Version 01
12001F

07/09/03
CW2S: BE154



Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Silver
Project Name: Northlake Shipyard Analyte: Silver
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 6.61 0.10 0.004 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 1.18 0.10 0.004 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 0.10 0.10 0.004 04/13/09 05/11/09 BO9EOO1
0904048-04 NS03GC10 2.36 1.00 0.04 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 5.73 1.00 0.04 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 1.00 1.00 0.04 04/15/09 05/11/09 BO9EOO1
0904048-07 NS05GC10 3.75 1.00 0.04 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 4.26 1.00 0.04 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 2.52 1.00 0.04 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 1.91 1.00 0.04 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 0.44 0.10 0.004 04/14/09 05/11/09 BO9E001
0904048-12 NS07GC30 0.10 0.10 0.004 04/14/09 05/11/09 BO9EOO1
0904048-13 NS08GC10 0.53 0.10 0.004 04/14/09 05/11/09 BO9EOO1
0904048-14 NS09GC10 0.61 0.10 0.004 04/20/09 05/11/09 BO9EOO1
0904048-15 NS10GC10 0.40 0.10 0.004 04/14/09 05/11/09 BO9EOO1
0904048-16 NS11GC10 0.54 0.10 0.004 04/14/09 05/11/09 BO9E001
0904048-17 NS12GC10 3.42 1.00 0.04 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 0.40 0.10 0.004 04/14/09 05/11/09 BO9EOO1
0904048-19 NS13GC10 3.25 1.00 0.04 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 0.66 0.10 0.004 04/15/09 05/11/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/11/09

Spike Source %Rec RPD
Sample # QC Sample Result Level Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 20.5 20 103 85-115
BO9EO01-MS1 Matrix Spike 20.3 20 0904048-10 1.91 92 75-125
BO9EO01-MSD1 Matrix Spike Dup 20.1 20 0904048-10 1.91 91 75-125 1 20
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Silver
Project Name: Northlake Shipyard Analyte: Silver
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 1.93 1.00 0.04 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 1.97 1.00 0.04 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 2.68 1.00 0.04 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 2.64 1.00 0.04 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 1.77 1.00 0.04 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 0.38 0.10 0.004 04/16/09 05/11/09 BO9E0O3
0904048-27 NS20GC10 2.84 1.00 0.04 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 1.91 1.00 0.04 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 1.36 1.00 0.04 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.0 20 100 85-115
BO9E003-MS1 Matrix Spike 18.0 20 0904061-01 0.739 86 75-125
BO9E003-MSD1 Matrix Spike Dup 17.8 20 0904061-01 0.739 85 75-125 1 20
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Arsenic
Project Name: Northlake Shipyard Analyte: Arsenic
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 2680 10.0 1.63 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 398 1.00 0.16 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 17.6 1.00 0.16 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 1180 1.00 0.16 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 4070 10.0 1.63 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 151 1.00 0.16 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 1830 1.00 0.16 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 838 1.00 0.16 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 1030 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 284 1.00 0.16 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 34.3 1.00 0.16 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 12,5 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 19.0 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 41.2 1.00 0.16 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 20.5 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 83.1 1.00 0.16 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 180 1.00 0.16 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 18.9 1.00 0.16 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 422 1.00 0.16 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 33.0 1.00 0.16 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 20.4 20 102 85-115
BO9EO01-MS1 Matrix Spike 312 20 0904048-10 284 144 75-125
BO9EO01-MSD1 Matrix Spike Dup 270 20 0904048-10 284 -70 75-125 15 20
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Arsenic
Project Name: Northlake Shipyard Analyte: Arsenic
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 99.3 1.00 0.16 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 65.2 1.00 0.16 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 49.1 1.00 0.16 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 71.6 1.00 0.16 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 66.8 1.00 0.16 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 14.8 1.00 0.16 04/16/09 05/07/09 BO9E0O3
0904048-27 NS20GC10 98.2 1.00 0.16 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 33.1 1.00 0.16 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 27.0 1.00 0.16 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.2 20 101 85-115
BO9E003-MS1 Matrix Spike 36.9 20 0904061-01 17.6 97 75-125
BO9E003-MSD1 Matrix Spike Dup 36.3 20 0904061-01 17.6 94 75-125 2 20
Authorized by: Release Date: Page 4 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Barium

Project Name: Northlake Shipyard
Work Order: 0904048

Project Officer: Keeling, John

Analyte: Barium

Method: EPA200.8

Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 269 1.00 0.12 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 219 1.00 0.12 04/13/09 05/08/09 BO9EOO1
0904048-03 NS02GC20 38.0 1.00 0.12 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 186 1.00 0.12 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 406 1.00 0.12 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 143 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 276 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 210 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 178 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 153 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 150 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 74.5 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 167 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 147 1.00 0.12 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 159 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 155 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 121 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 120 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 145 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 86.2 1.00 0.12 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 19.5 20 97 85-115
BO9EO01-MS1 Matrix Spike 173 20 0904048-10 153 103 75-125
BO9EO01-MSD1 Matrix Spike Dup 200 20 0904048-10 153 236 75-125 14 20
Authorized by: Release Date: Page 5 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Barium
Project Name: Northlake Shipyard Analyte: Barium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 109 1.00 0.12 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 105 1.00 0.12 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 109 1.00 0.12 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 90.3 1.00 0.12 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 115 1.00 0.12 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 161 1.00 0.12 04/16/09 05/07/09 BO9E0O3
0904048-27 NS20GC10 129 1.00 0.12 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 122 1.00 0.12 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 130 1.00 0.12 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 19.9 20 100 85-115
BO9E003-MS1 Matrix Spike 116 20 0904061-01 156 -198 75-125
BO9E003-MSD1 Matrix Spike Dup 126 20 0904061-01 156 -150 75-125 8 20
Authorized by: Release Date: Page 6 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Cadmium
Project Name: Northlake Shipyard Analyte: Cadmium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 7.96 0.10 0.006 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 1.75 0.10 0.006 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 0.10 U 0.10 0.006 04/13/09 05/11/09 BO9EOO1
0904048-04 NS03GC10 3.75 1.00 0.06 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 6.88 1.00 0.06 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 1.00 U 1.00 0.06 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 5.38 1.00 0.06 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 4.12 1.00 0.06 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 3.87 1.00 0.06 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 273 1.00 0.06 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 0.40 0.10 0.006 04/14/09 05/11/09 BO9E001
0904048-12 NS07GC30 0.12 0.10 0.006 04/14/09 05/11/09 BO9EOO1
0904048-13 NS08GC10 1.71 1.00 0.06 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 1.20 1.00 0.06 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 0.44 0.10 0.006 04/14/09 05/11/09 BO9EOO1
0904048-16 NS11GC10 1.00 u 1.00 0.06 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 2.89 1.00 0.06 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 1.00 U 1.00 0.06 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 4.07 1.00 0.06 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 1.25 1.00 0.06 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source %Rec RPD
Sample # QC Sample Result Level Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 20.3 20 101 85-115
BO9EO01-MS1 Matrix Spike 21.7 20 0904048-10 2.73 95 75-125
BO9EO01-MSD1 Matrix Spike Dup 214 20 0904048-10 2.73 93 75-125 1 20
Authorized by: Release Date: Page 7 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Cadmium
Project Name: Northlake Shipyard Analyte: Cadmium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 2.05 1.00 0.06 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 2.21 1.00 0.06 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 2.39 1.00 0.06 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 2.49 1.00 0.06 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 211 1.00 0.06 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 0.42 0.10 0.006 04/16/09 05/11/09 BO9E0O3
0904048-27 NS20GC10 2.46 1.00 0.06 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 1.70 1.00 0.06 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 1.42 1.00 0.06 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 19.8 20 99 85-115
BO9E003-MS1 Matrix Spike 20.6 20 0904061-01 1.18 97 75-125
BO9E003-MSD1 Matrix Spike Dup 20.1 20 0904061-01 1.18 94 75-125 3 20
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Chromium
Project Name: Northlake Shipyard Analyte: Chromium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 77.1 5.00 0.11 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 64.1 5.00 0.11 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 28.9 5.00 0.11 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 98.8 5.00 0.11 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 96.4 5.00 0.11 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 53.2 5.00 0.11 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 170 5.00 0.11 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 178 5.00 0.11 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 86.8 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 67.7 5.00 0.11 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 53.4 5.00 0.11 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 324 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 59.9 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 65.4 5.00 0.11 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 63.2 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 64.5 5.00 0.11 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 79.0 5.00 0.11 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 55.2 5.00 0.11 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 95.5 5.00 0.11 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 43.6 5.00 0.11 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.50 U 0.50 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 19.3 20 96 85-115
BO9EO01-MS1 Matrix Spike 98.9 20 0904048-10 67.7 156 75-125
BO9EO01-MSD1 Matrix Spike Dup 95.0 20 0904048-10 67.7 136 75-125 4 20
Authorized by: Release Date: Page 9 of 21
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Authorized by:

Release Date:

Chromium
Project Name: Northlake Shipyard Analyte: Chromium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 66.6 5.00 0.11 04/15/09 05/07/09 BO9EO03
0904048-22 NS16GC10 64.0 5.00 0.11 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 66.6 5.00 0.11 04/16/09 05/07/09 BO9EOO3
0904048-24 NS18GC10 70.3 5.00 0.11 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 61.2 5.00 0.11 04/16/09 05/07/09 BO9E003
0904048-26 NS19GC20 63.1 5.00 0.11 04/16/09 05/07/09 BO9EOO3
0904048-27 NS20GC10 68.8 5.00 0.11 04/16/09 05/07/09 BO9EOO3
0904048-28 NS23GC10 63.1 5.00 0.11 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 64.5 5.00 0.11 04/17/09 05/07/09 BO9EOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO03-BLK1 Blank 0.50 U 0.50 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.1 20 101 85-115
BO9EO03-MS1 Matrix Spike 86.1 20 0904061-01 65.9 101 75-125
BO9E0O03-MSD1 Matrix Spike Dup 86.2 20 0904061-01 65.9 101 75-125 0.06 20
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Copper
Project Name: Northlake Shipyard Analyte: Copper
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 2600 10.0 1.16 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 605 1.00 0.12 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 42.2 1.00 0.12 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 1070 1.00 0.12 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 2240 10.0 1.16 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 157 1.00 0.12 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 3580 10.0 1.16 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 2110 10.0 1.16 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 1850 10.0 1.16 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 647 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 91.0 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 24.8 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 67.4 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 124 1.00 0.12 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 61.3 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 142 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 627 1.00 0.12 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 96.3 1.00 0.12 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 1610 10.0 1.16 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 141 1.00 0.12 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 19.9 20 99 85-115
BO9EO01-MS1 Matrix Spike 607 20 0904048-10 647 -200 75-125
BO9EO01-MSD1 Matrix Spike Dup 650 20 0904048-10 647 18 75-125 7 20
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Copper
Project Name: Northlake Shipyard Analyte: Copper
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 344 1.00 0.12 04/15/09 05/07/09 BO9EO03
0904048-22 NS16GC10 234 1.00 0.12 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 1020 1.00 0.12 04/16/09 05/07/09 BO9EOO3
0904048-24 NS18GC10 323 1.00 0.12 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 328 1.00 0.12 04/16/09 05/07/09 BO9E003
0904048-26 NS19GC20 55.9 1.00 0.12 04/16/09 05/07/09 BO9EOO3
0904048-27 NS20GC10 612 1.00 0.12 04/16/09 05/07/09 BO9EOO3
0904048-28 NS23GC10 222 1.00 0.12 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 141 1.00 0.12 04/17/09 05/07/09 BO9EOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO03-BLK1 Blank 0.10 U 0.10 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 19.9 20 99 85-115
BO9EO03-MS1 Matrix Spike 390 20 0904061-01 579 -941 75-125
BO9E0O03-MSD1 Matrix Spike Dup 330 20 0904061-01 579 -1240 75-125 17 20
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Mercury
Project Name: Northlake Shipyard Analyte: Mercury
Work Order: 0904048 Method: EPA245.5
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 0.583 0.0073 0.0020 04/13/09 05/07/09 BO9EO11
0904048-02 NS02GC10 1.33 0.0130 0.0036 04/13/09 05/07/09 BO9EO11
0904048-03 NS02GC20 0.0340 0.0074 0.0020 04/13/09 05/07/09 BO9EO11
0904048-04 NS03GC10 1.40 0.0143 0.0039 04/13/09 05/07/09 BO9EO11
0904048-05 NS04GC10 1.02 0.0094 0.0026 04/15/09 05/07/09 BO9EO11
0904048-06 NS04GC20 0.796 0.0121 0.0033 04/15/09 05/07/09 BO9EO11
0904048-07 NS05GC10 1.73 0.0285 0.0078 04/15/09 05/07/09 BO9EO11
0904048-08 NS05GC20 5.82 0.0208 0.0057 04/15/09 05/07/09 BO9EO11
0904048-09 NS06GC10 12.1 0.0119 0.0033 04/14/09 05/07/09 BO9EO11
0904048-10 NS06GC20 1.71 0.0125 0.0034 04/14/09 05/07/09 BO9EO11
0904048-11 NS07GC10 0.346 0.0219 0.0060 04/14/09 05/07/09 BO9EO11
0904048-12 NS07GC30 0.0665 0.0378 0.0104 04/14/09 05/07/09 BO9EO11
0904048-13 NS08GC10 0.441 0.0183 0.0050 04/14/09 05/07/09 BO9EO11
0904048-14 NS09GC10 0.991 0.0196 0.0054 04/20/09 05/07/09 BO9EO11
0904048-15 NS10GC10 0.507 0.0184 0.0050 04/14/09 05/07/09 BO9EO11
0904048-16 NS11GC10 0.633 0.0179 0.0049 04/14/09 05/07/09 BO9EO11
0904048-17 NS12GC10 2.00 0.0304 0.0083 04/14/09 05/07/09 BO9EO11
0904048-18 NS12GC20 0.761 0.0149 0.0041 04/14/09 05/07/09 BO9EO11
0904048-19 NS13GC10 1.83 0.0353 0.0097 04/15/09 05/07/09 BO9EO11
0904048-20 NS13GC20 0.985 0.0149 0.0041 04/15/09 05/07/09 BO9EO11
QC Results for Batch ID: BO9EO11
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO11-BLK1 Blank 0.0050 U 0.0050 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9EO11-BS1 LCS 0.104 0.1 104 85-115
BO9EO11-MS1 Matrix Spike 2.87 0.7 0904048-19 1.83 149 75-125
BO9EO11-MSD1 Matrix Spike Dup 2.73 0.691 0904048-19 1.83 131 75-125 5 20
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Mercury
Project Name: Northlake Shipyard Analyte: Mercury
Work Order: 0904048 Method: EPA245.5
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 1.49 0.0222 0.0061 04/15/09 05/12/09 BO9EO19
0904048-22 NS16GC10 1.82 0.0244 0.0067 04/15/09 05/12/09 BO9EO19
0904048-23 NS17GC10 3.30 0.0270 0.0074 04/16/09 05/12/09 BO9EO19
0904048-24 NS18GC10 1.58 0.0311 0.0085 04/16/09 05/12/09 BO9E019
0904048-25 NS19GC10 1.69 0.0263 0.0072 04/16/09 05/12/09 BO9E019
0904048-26 NS19GC20 0.518 0.0168 0.0046 04/16/09 05/12/09 BO9EO19
0904048-27 NS20GC10 1.68 0.0272 0.0074 04/16/09 05/12/09 BO9EO19
0904048-28 NS23GC10 1.45 0.0237 0.0065 04/17/09 05/12/09 BO9EO19
0904048-29 NS24GC10 1.16 0.0211 0.0058 04/17/09 05/12/09 BO9EO19
QC Results for Batch ID: BO9E019
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E019-BLK1 Blank 0.0050 U 0.0050 05/12/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E019-BS1 LCS 0.103 0.1 103 85-115
BO9E019-DUP1 Duplicate 21.8 0904002-01 214 2 20
BO9E019-MS1 Matrix Spike 1.32 0.566 0904061-05 0.683 113 75-125
BO9E019-MSD1 Matrix Spike Dup 1.18 0.569 0904061-05 0.683 88 75-125 11 20

Page 14 of 21
5/28/2009




Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Lead
Project Name: Northlake Shipyard Analyte: Lead
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 2440 10.0 0.66 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 417 1.00 0.07 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 15.3 1.00 0.07 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 1210 10.0 0.66 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 3400 10.0 0.66 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 205 1.00 0.07 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 2360 10.0 0.66 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 1580 10.0 0.66 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 1200 10.0 0.66 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 702 J 10.0 0.66 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 66.5 1.00 0.07 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 3.27 1.00 0.07 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 126 1.00 0.07 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 194 1.00 0.07 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 59.1 1.00 0.07 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 134 1.00 0.07 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 653 10.0 0.66 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 121 1.00 0.07 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 1010 10.0 0.66 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 164 1.00 0.07 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 19.3 20 97 85-115
BO9EO01-MS1 Matrix Spike 931 20 0904048-10 702 1150 75-125
BO9EO01-MSD1 Matrix Spike Dup 1310 20 0904048-10 702 3040 75-125 34 20
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Lead
Project Name: Northlake Shipyard Analyte: Lead
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 312 1.00 0.07 04/15/09 05/07/09 BO9EO03
0904048-22 NS16GC10 312 1.00 0.07 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 327 1.00 0.07 04/16/09 05/07/09 BO9EOO3
0904048-24 NS18GC10 427 1.00 0.07 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 344 1.00 0.07 04/16/09 05/07/09 BO9E003
0904048-26 NS19GC20 59.6 1.00 0.07 04/16/09 05/07/09 BO9EOO3
0904048-27 NS20GC10 601 10.0 0.66 04/16/09 05/07/09 BO9EOO3
0904048-28 NS23GC10 266 1.00 0.07 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 299 1.00 0.07 04/17/09 05/07/09 BO9EOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO03-BLK1 Blank 0.10 U 0.10 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 19.6 20 98 85-115
BO9EO03-MS1 Matrix Spike 159 20 0904061-01 144 72 75-125
BO9E0O03-MSD1 Matrix Spike Dup 168 20 0904061-01 144 118 75-125 6 20
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Project Name: Northlake Shipyard

Work Order: 0904048

Project Officer: Keeling, John

Analyte: Solids

Method: SM2540G

Matrix: Sediment/Soil
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Release Date:

Units: %

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 68.3 04/13/09 04/22/09 B09D218
0904048-02 NS02GC10 37.1 04/13/09 04/22/09 B09D218
0904048-03 NS02GC20 61.7 04/13/09 04/22/09 B09D218
0904048-04 NS03GC10 33.9 04/13/09 04/22/09 B09D218
0904048-05 NS04GC10 50.7 04/15/09 04/22/09 B09D218
0904048-06 NS04GC20 40.2 04/15/09 04/22/09 B09D218
0904048-07 NS05GC10 17.4 04/15/09 04/22/09 B09D218
0904048-08 NS05GC20 22.7 04/15/09 04/22/09 B09D218
0904048-09 NS06GC10 42.2 04/14/09 04/22/09 B09D218
0904048-10 NS06GC20 38.9 04/14/09 04/22/09 B09D218
0904048-11 NS07GC10 21.7 04/14/09 04/22/09 B09D218
0904048-12 NS07GC30 12.3 04/14/09 04/22/09 B09D218
0904048-13 NS08GC10 25.2 04/14/09 04/22/09 B09D218
0904048-14 NS09GC10 25.0 04/20/09 04/22/09 B09D218
0904048-15 NS10GC10 25.9 04/14/09 04/22/09 B09D218
0904048-16 NS11GC10 27.2 04/14/09 04/22/09 B09D218
0904048-17 NS12GC10 16.4 04/14/09 04/22/09 B09D218
0904048-18 NS12GC20 32.2 04/14/09 04/22/09 B09D218
0904048-19 NS13GC10 13.2 04/15/09 04/22/09 B09D218
0904048-20 NS13GC20 30.7 04/15/09 04/22/09 B09D218
0904048-21 NS14GC10 22.2 04/15/09 04/22/09 B09SD218
0904048-22 NS16GC10 19.3 04/15/09 04/22/09 B09D218
0904048-23 NS17GC10 18.4 04/16/09 04/22/09 B09D218
0904048-24 NS18GC10 15.3 04/16/09 04/22/09 B09D218
0904048-25 NS19GC10 18.5 04/16/09 04/22/09 B09D218
0904048-26 NS19GC20 29.5 04/16/09 04/22/09 B09D218
0904048-27 NS20GC10 17.5 04/16/09 04/22/09 B09D218
0904048-28 NS23GC10 19.7 04/17/09 04/22/09 B09D218
0904048-29 NS24GC10 22.1 04/17/09 04/22/09 B09D218
QC Results for Batch ID: B09D218
Method Blank Sample ID Result_Qualifer RL Analyzed
B09D218-BLK1 Blank -0.04 U 04/22/09
B09D218-BLK2 Blank 0.2 04/22/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
B09D218-DUP1 Duplicate 68.1 0904048-01 68.3 0.2 20
B09D218-DUP2 Duplicate 22.5 0904048-21 22.2 1 20
B09D218-DUP3 Duplicate 19.7 0904048-28 19.7 0.5 20
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Selenium
Project Name: Northlake Shipyard Analyte: Selenium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 4.39 0.50 0.30 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 1.22 0.50 0.30 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 5.00 U 5.00 3.03 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 5.00 u 5.00 3.03 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 5.00 u 5.00 3.03 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 5.00 u 5.00 3.03 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 5.00 u 5.00 3.03 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 5.00 U 5.00 3.03 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 5.00 u 5.00 3.03 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 5.00 u 5.00 3.03 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 5.00 U 5.00 3.03 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 0.50 U 0.50 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 21.7 20 109 85-115
BO9EO01-MS1 Matrix Spike 18.5 20 0904048-10 5.00 U 93 75-125
BO9EO01-MSD1 Matrix Spike Dup 19.2 20 0904048-10 5.00 U 96 75-125 3 20
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Selenium
Project Name: Northlake Shipyard Analyte: Selenium
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil
Units: mg/kg dw
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EO03
0904048-22 NS16GC10 5.00 U 5.00 3.03 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 5.00 U 5.00 3.03 04/16/09 05/07/09 BO9EOO3
0904048-24 NS18GC10 5.00 u 5.00 3.03 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 5.00 u 5.00 3.03 04/16/09 05/07/09 BO9E003
0904048-26 NS19GC20 5.00 U 5.00 3.03 04/16/09 05/07/09 BO9EOO3
0904048-27 NS20GC10 5.00 U 5.00 3.03 04/16/09 05/07/09 BO9EOO3
0904048-28 NS23GC10 5.00 U 5.00 3.03 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 5.00 U 5.00 3.03 04/17/09 05/07/09 BO9EOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EO03-BLK1 Blank 0.50 U 0.50 05/07/09
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.7 20 104 85-115
BO9EO03-MS1 Matrix Spike 21.6 20 0904061-01 0.802 104 75-125
BO9E0O03-MSD1 Matrix Spike Dup 20.8 20 0904061-01 0.802 100 75-125 4 20
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Zinc
Project Name: Northlake Shipyard Analyte: Zinc
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-01 NS01GC10 7050 500 21.8 04/13/09 05/07/09 BO9EOO1
0904048-02 NS02GC10 1330 50.0 2.2 04/13/09 05/07/09 BO9EOO1
0904048-03 NS02GC20 69.4 50.0 2.2 04/13/09 05/07/09 BO9EOO1
0904048-04 NS03GC10 3680 500 218 04/13/09 05/07/09 BO9E001
0904048-05 NS04GC10 10600 500 218 04/15/09 05/07/09 BO9E001
0904048-06 NS04GC20 582 50.0 2.2 04/15/09 05/07/09 BO9EOO1
0904048-07 NS05GC10 6040 500 21.8 04/15/09 05/07/09 BO9EOO1
0904048-08 NS05GC20 3420 500 21.8 04/15/09 05/07/09 BO9EOO1
0904048-09 NS06GC10 3650 500 21.8 04/14/09 05/07/09 BO9EOO1
0904048-10 NS06GC20 1500 50.0 2.2 04/14/09 05/07/09 BO9E001
0904048-11 NS07GC10 223 50.0 2.2 04/14/09 05/07/09 BO9E001
0904048-12 NS07GC30 60.2 50.0 2.2 04/14/09 05/07/09 BO9EOO1
0904048-13 NS08GC10 800 50.0 2.2 04/14/09 05/07/09 BO9EOO1
0904048-14 NS09GC10 309 50.0 2.2 04/20/09 05/07/09 BO9EOO1
0904048-15 NS10GC10 164 50.0 2.2 04/14/09 05/07/09 BO9EOO1
0904048-16 NS11GC10 333 50.0 2.2 04/14/09 05/07/09 BO9E001
0904048-17 NS12GC10 1010 50.0 2.2 04/14/09 05/07/09 BO9E001
0904048-18 NS12GC20 226 50.0 2.2 04/14/09 05/07/09 BO9EOO1
0904048-19 NS13GC10 2130 50.0 2.2 04/15/09 05/07/09 BO9EOO1
0904048-20 NS13GC20 300 50.0 2.2 04/15/09 05/07/09 BO9EOO1
QC Results for Batch ID: BO9E001
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9EOO01-BLK1 Blank 50 U 5.0 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E001-BS1 LCS 21.7 20 109 85-115
BO9EO01-MS1 Matrix Spike 1470 20 0904048-10 1500 -108 75-125
BO9EO01-MSD1 Matrix Spike Dup 1600 20 0904048-10 1500 525 75-125 8 20
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Zinc
Project Name: Northlake Shipyard Analyte: Zinc
Work Order: 0904048 Method: EPA200.8
Project Officer: Keeling, John Matrix: Sediment/Soil

Units: mg/kg dw

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
0904048-21 NS14GC10 530 50.0 2.2 04/15/09 05/07/09 BO9E0O3
0904048-22 NS16GC10 491 50.0 2.2 04/15/09 05/07/09 BO9EOO3
0904048-23 NS17GC10 554 50.0 2.2 04/16/09 05/07/09 BOSEOO3
0904048-24 NS18GC10 580 50.0 2.2 04/16/09 05/07/09 BO9E003
0904048-25 NS19GC10 579 50.0 2.2 04/16/09 05/07/09 BO9E0O3
0904048-26 NS19GC20 144 50.0 2.2 04/16/09 05/07/09 BO9E0O3
0904048-27 NS20GC10 1360 50.0 2.2 04/16/09 05/07/09 BO9E0O3
0904048-28 NS23GC10 387 50.0 2.2 04/17/09 05/07/09 BO9EOO3
0904048-29 NS24GC10 311 50.0 2.2 04/17/09 05/07/09 BOSEOO3
QC Results for Batch ID: BO9E003
Method Blank Sample ID Result_Qualifer RL Analyzed
BO9E003-BLK1 Blank 50 U 5.0 05/07/09

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
BO9E003-BS1 LCS 20.9 20 104 85-115
BO9E003-MS1 Matrix Spike 454 20 0904061-01 453 5 75-125
BO9E003-MSD1 Matrix Spike Dup 458 20 0904061-01 453 22 75-125 0.8 20
Authorized by: Release Date: Page 21 of 21
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Herrera Environmental Consultants, Inc.
Memorandum

To Mark Longtine, L.G., Ecology & Environment, Inc.
cCc  Alexander Whitman, P.E., Ecology and Environment, Inc.

From  Chris Brummer, Ph.D., P.E., L.E.G. and Rob Zisette, Herrera Environmental
Consultants

Date  July 2, 2009
Subject  Northlake Shipyard Geotechnical Sampling and Analysis

Introduction and Purpose

This memorandum presents the results of the geotechnical laboratory testing of lake sediments
collected from Lake Union, Seattle, Washington, within the vicinity of the Northlake Shipyard.
Collection and analysis of the geotechnical cores were conducted in accordance with the revised
final Northlake Shipyard Sandblast Grit Study Sampling and Analysis Plan (SAP; Ecology and
Environment, Inc. 2009). The geotechnical samples were collected in coordination with
sandblast grit identification and characterization activities. The geotechnical cores were
collected on April 20, 2009, from locations that appeared to be representative of conditions
across an area potentially subject to grit removal pending determination by Ecology. Laboratory
analyses occurred through May 29, 2009. The purpose of the geotechnical sampling and analysis
was to provide information required to develop a dredge plan for the sandblast grit area
associated with the Northlake Shipyard.

Sample Locations

A total of four sediment cores were collected from the project area and submitted to Analytical
Resources, Inc. (ARI) for geotechnical analyses. A fifth geotechnical core was attempted at
station NSO1-G, but the core was rejected due to insufficient recovery. Three of the cores were
split into 24-inch intervals, for a total of seven analytical samples. Core collection information is
summarized in the Northlake Shipyard Sandblast Grit Study Report. Geotechnical samples are
summarized as follows:

e Sample NS06-G was collected from the sloping shoreline at an approximate depth of 30
feet below the water surface.

e Sample NS05-G was collected at a depth of approximate depth of 39 feet within the
transition zone between the toe of the sloping shoreline and the flat lake bottom. The
core was split into two samples (intervals 0 — 24 inches and 24 — 48 inches).

e Samples NS12-G and NS18-G were collected at depths of 40 feet and 39 feet,
respectively, within the flat lake bottom at the distal limits of the project area. Both cores
were split into two samples each (intervals 0 — 24 inches and 24 — 48 inches).
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Sample locations are shown in Figures 3-1 and 3-2 of the Northlake Shipyard Sandblast Grit
Study Report.

Sampling Methods

Geotechnical sediment cores were collected using the same methods and equipment as the
sandblast grit characterization sediment cores, as described in the Northlake Shipyard Sandblast
Grit Study Report. Geotechnical sediment core locations were selected based on field screening
results and methods described in the SAP (Ecology and Environment, Inc. 2009).

In most instances, the divers were able to advance the cores beyond 30 inches below the
sediment surface, with percent recovery ranging from 38.5 to 94.1 percent. Poor
penetration and recovery depths occurred at Station NSO1-G, due to large amounts of
debris and sandblast grit at the sediment surface. Because of these limitations and poor
sediment recovery, the core from Station NS01-G was rejected and station NS06-G was
selected as a replacement.

Laboratory Testing
The core samples were submitted to ARI on April 21, 2009 for the following analyses:

¢ QGrain size, sieve, and hydrometer (ASTM D 422)

e Moisture content (ASTM D 2216)

e Porosity calculated from specific gravity (ASTM D 854) and bulk unit weight (ASTM D
2937)

o Atterberg limits (ASTM D 4318)

¢ Consolidation (ASTM D 2435)

e Vane shear (ASTM D 4648)

e Unconsolidated, undrained triaxial strength tests (ASTM D 2850)

All testing was performed in accordance with the SAP, except the samples were not analyzed for
unconsolidated, undrained triaxial strength tests (ASTM D 2850) because the extruded sediments
were not able to stand undeformed under their own weight at a height-to-diameter ratio of 2:1.
As aresult, it was decided, in consultation with the E & E project manager and the Ecology
project manager, to substitute the the unconsolidated, undrained triaxial strength test with a
tilting table test. The tilting table test was performed in accordance with Parsons, J. D.,

Whipple, K. X., and Simoni, A., 2001, Experimental study of the grain-flow, fluid-mud transition
in debris flows, Journal of Geology 109(4), pages 427-447. In general, the tilting table test
consisted of extruding a 7-mm to 9-mm core on a roughened piece of plywood, slowly tilting the
board, and noting the angle at which the sample failed. The yield strength of the sample was
calculated from the product of the sample unit weight, sample height, and sine of the titling
board angle at failure.
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Quality Assurance/ Quality Control

Laboratory testing was conducted in accordance with ARI’s laboratory QA/QC Plan. Herrera
provided quality assurance review of the laboratory results and procedures that generally
consisted of cross-checking laboratory results with field descriptions of sample cores, checking
laboratory results for internal consistency, and maintaining regular communications with ARI
during testing and reporting of results. The laboratory results are considered to be acceptable
and generally meet the measurement objectives specified in the SAP (Ecology and Environment
2009).

Analytical Results

The following sections describe the analytical laboratory results of the geotechnical testing. A
summary of geotechnical results is presented in Table 1; the complete laboratory report is
included in the Northlake Shipyard Sandblast Grit Study Report.

Subsurface conditions

Detailed lithologic information on the materials encountered in the geotechnical cores is inferred
based on the descriptions for the grit identification and characterization cores presented in
Section 7 of the Northlake Shipyard Sandblast Grit Study Report.

Grain size analysis, sieve, and hydrometer (ASTM D 422)

Most of the samples contained less than 10 percent sand and gravel. Exceptions include sample
NS06-G (0-18), which contained approximately 88 percent sand and gravel, and sample NS18-G
(24-48), which contained approximately 20 percent sand and gravel.

Atterberg limits (ASTM D 4318)

All samples except NS05-G (0-24) and NS06-G (0-18) were classified as high-plasticity, organic
clays (OH) with liquid limits greater than 50. Sample NS05-G (0-24) was classified as a high-
plasticity silt (MH) due the high silt content. Sample NS06-G (0-18) was determined to be non-
plastic due to high sand and gravel content.

Bulk unit weight (ASTM D 2937)

The bulk unit weight is reported as both wet and dry density. Wet density is calculated from the
known volume and weight of an undisturbed sample; dry density is calculated from the same
volume as wet density without water. Wet densities ranged from 59.1 to 96.7 Ibs/ft’; dry
densities ranged from 6.3 to 69.3 Ibs/ft’, with the highest value measured in the sandy gravelly
sample (NS06-G).

Moisture content (ASTM D 2216)

The moisture content was measured from the center of each of the four cores upon receipt of the
samples and again from tilting table samples. The moisture content of samples ranged from 38.1
to 881 percent. The lowest values were measured in cores NS05-G and NS06-G, collected from
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the sloping shoreline and transition zone. The highest values were found in cores NS12-G and
NS18-G collected from the distal lake bottom. The anomalously low value measured from the
center of NS05-G may be attributed to the presence of suspected coke briquettes found in this
sample. The higher moisture content measured for this sample during the tilting table analysis
may have been due to an absence of suspected coke briquettes in the analyzed portion of the
sample, and may be more representative of the sediment moisture content in the sample.

Porosity calculated from specific gravity (ASTM D 854) and bulk unit weight (ASTM D 2937)

The porosity of samples ranged from 0.59 to 0.95. The lowest values were measured in samples
NS05-G and NS06-G collected from the sloping shoreline and transition zone, whereas the
highest values were found in samples NS12-G and NS18-G collected from the distal lake
bottom.

Consolidation (ASTM D 2435)

The rate of consolidation of saturated clay deposits is a function of several factors that include
permeability, void ratio, sample thickness, and the ratio of new loading relative to the loading
history. A higher consolidation coefficient (c,) indicates a longer time required for a given
percentage of consolidation to occur during loading. Maximum consolidation measured for each
sample ranged from 0.05 to 0.7 ft*/day, with the highest consolidation coefficient identified for
sample NS06-G.

Vane shear (ASTM D 4648)

Measurements of the unconfined shear strength of samples were conducted in the laboratory on
undisturbed cores using a hand-held vane shear apparatus fitted with large vanes (vane ratio of
0.2). Results of the vane shear testing were highly variable and ranged from <20 Ibs/ft* (the
minimum reading possible) to 400 Ibs/ft*>. The anomalously high value was found in sample
NSO05-G and may be due to the presence of the suspected coke briquettes or other debris found in
this sample.

Tilting table (Parsons et al. 2001)

The yield strength calculated from the tilting table ranged from 5.3 to 14 Ibs/ft*. Results indicate
that all of the core samples are composed of extremely weak sediments.

Dredging Considerations

The lake bottom sediments are very weak, compressible, and exhibit extremely high water
contents. The properties of the soft sediments may pose some difficulties with the application of
dredging technologies whether mechanical or hydraulic. The geotechnical properties of the soft
sediments (low strength and high water content) are not sufficient to maintain a stable cut surface
or sidewall during dredging. The soft sediments will be prone to re-suspension and sloughing at
the dredge margin. Total source removal by dredging (without an excessive amount of over-
excavation) may not be possible due to these limitations. The risks to in-water infrastructure
(e.g., shoreline and piers) as a result of dredging is not a significant concern due to the depth of
embedment of existing piles below the weak surface sediments and the shallow depth (less than
4 feet) of anticipated dredging.
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Table 1. Summary of geotechnical laboratory results for sediment cores collected from Lake Union adjacent to the
Northlake Shipyard.

Station NS05-G NS05-G NS06-G NS12-G NS12-G NS18-G NS18-G
Depth Interval (Inches) 0-24 24 -48 0-18 0-24 24 -48 0-24 24 -48
Date Sampled 4/20/2009 | 4/20/2009 | 4/20/2009 | 4/20/2009 | 4/20/2009 | 4/20/2009 | 4/20/2009
Time Sampled 13:05 13:05 17:30 15:05 15:05 16:20 16:20
Particle/ Gravel (percent) 0.2 0.3 10.8 0.1 0.1 0.1 9.9
Grain Sand (percent) 3.0 5.8 76.6 2.9 0.7 9.4 10.2
Size Silt (percent) 524 50.9 7.4 48.9 47.0 43.7 334
Clay (percent) 44.5 42.9 5.2 48.0 52.5 46.9 46.5
Wet Density (Ib/ft?) 96.7 64.5 95.7 72.9 62.9 84.9 59.1
Moisture Content Center of core 126 126 38.1 881 881 843 843
(percent) Tilting Table sample 120 684 42.6 252 870 163 NA
Dry Density (Ib/ft’) 42.8 28.5 69.3 7.4 6.4 9.0 6.3
Porosity (standard units) 0.73 0.75 0.59 0.95 0.95 0.94 0.95
Atterberg Plasticity Index (percent) 28.1 493 NA® 345 453 390 519
Limits Liquid Limit (percent) 87.4 655 NA® 486 625 510 718
Plastic Limit (percent) 59.3 162 NA? 141 172 120 199
USCS Classification MH OH SM OH OH OH OH
Max. Consolidation, c, (ftz/day) 0.21 0.2 0.7 0.08 0.05 0.11 0.18
Shear Strength, Vane Shear (Ib/ft?) <20 400 <20 <20 <20 <20 <20
Shear Strength, Tilting Table (Ib/ft?) 10 8.8 14 5.3 5.3 12 NA!

! A tilting table test was not performed for sample NS18-6 (24-48) because the sample was disturbed during an attempt to setup for a triaxial test.
? Atterberg limits are not available for sample NS06-G (0-18) due to lack of fines.
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