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Laboratory Chain-of Custody Documentation, Data Quality Assurance 
Memoranda, and Laboratory Data Packages  
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Gooler Receipt Form

ARrclient: 
'l 

'clnJ,l 
'* Eau)'u 

' ''e^l Project Name: t*D2J&) , t n-rDtO
COC No(s):

Assigned ARlJob ruo, CI./3. 
t

Delivered by: Fed-Ex UPSlCourier Hand Delivered Other:_

Analytical Resources, Incorporated
Analvtical Chemists and Consultants

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

lf cooler ternperature is out of compliance fill out form 00070F
L4i

Cooler Accepteo oy: // l- oate:

Complete custody forms and aftech all shipping documents

Tracking No:

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.) .............

YES

rVrJ:
a*-.\Y8,9"'

e)
NO

NO

A*b
'1/r,/,, ut /().(

Temp Gun tO*: //fl
lrtrr,Time: / t (-\)

Log-ln Phase:

Was a ternperature blank included in the cooler?

What kind of packing material was used? . .. Bubble Wrap Wet lce Gel Packs Baggies Foam Block Paper

Was sufficient ice used (if appropriate)? ................. NA

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Dklthenumberofcontainers|istedonCoCmatchwiththenumberofcontainersreceived?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were afl VOC vials free ot air bubbles?

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

NA

&

,.2-,YES (Ig-,
Other: fton<-

YES Aa .--1,-, \.....-.-'qYEg NO

r7R-, No
VcrEs-' No

GNo
G@ No

@No
YES @
YES NO

@No
Samples Logged by: Ju- 4Al4 rime: IIZLP

" Nottfy ProJect Manager of dlscrepancles or concems *'

Sample lD on Bottle Samole lD on COC Sample lD on Bottle Samole lD on COC

Additional Notes, Discrepancies, & Resorufions.'

By: Date:

Pe;buLrulcs'
;l a rlltn

ttt"l

':"rli6t irrr Etthhits

oco
Small ) "sm"

Peabubbles t "pb"
Large ) "lg"
Headspace ) "hs"

I

Il

tl
i!

001 6F
3hu0s

Cooler Receipt Form Revision 012























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

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

OW24 Sediment NS01GC10 0904048-01 4/13/2009   
OW24 Sediment NS02GC10 0904048-02 4/13/2009 Triplicate  
OW24 Sediment NS02GC20 0904048-03 4/13/2009   
OW24 Sediment NS03GC10 0904048-04 4/13/2009   
OW24 Sediment NS04GC10 0904048-05 4/15/2009   
OW24 Sediment NS04GC20 0904048-06 4/15/2009   
OW24 Sediment NS06GC10 0904048-09 4/14/2009   
OW24 Sediment NS07GC10 0904048-11 4/14/2009   
OW24 Sediment NS07GC30 0904048-12 4/14/2009   
OW24 Sediment NS08GC10 0904048-13 4/14/2009   
OW24 Sediment NS09GC10 0904048-14 4/20/2009   
OW24 Sediment NS10GC10 0904048-15 4/14/2009   
OW26 Sediment NS11GC10 0904048-16 4/14/2009 Triplicate  
OW26 Sediment NS13GC10 0904048-19 4/15/2009   
OW26 Sediment NS13GC20 0904048-20 4/15/2009   
OW26 Sediment NS14GC10 0904048-21 4/15/2009   
OW26 Sediment NS16GC10 0904048-22 4/15/2009   
OW26 Sediment NS17GC10 0904048-23 4/16/2009   
OW26 Sediment NS19GC10 0904048-25 4/16/2009   
OW26 Sediment NS19GC20 0904048-26 4/16/2009   
OW26 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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General Sample Information 
Do Samples and Analyses on COC check against Lab Sample 
Tracking Form? 

No, after the laboratory received the 
samples E&E placed several samples 
on hold.  Those samples were not 
analyzed. 

Did coolers arrive at lab between 2 and 6oC and in good 
condition as indicated on COC and Cooler Receipt Form? 

Yes 

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 < 
20%? 

Yes 

 
 
Summary of Potential Impacts on Data Usability 
Major Concerns 
None 
Minor Concerns 
None 

 
 
Data Validation Qualifiers: 
 
Code Description 
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. 

JT 
Analyte was positively identified. Reported result is an estimate below the associated 
quantitation limit but above the MDL. 

JTG 
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. 

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

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

U Analyte was not detected at or above the reported result. 
UJG Analyte was not detected at or above the reported estimate with likely low bias. 
UJK Analyte was not detected at or above the reported estimate with unknown bias. 
UJL Analyte was not detected at or above the reported estimate with likely high bias. 
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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

0904048 Sediment NS01GC10 0904048-01 4/13/2009 MS/MSD  
0904048 Sediment NS02GC10 0904048-02 4/13/2009   
0904048 Sediment NS02GC20 0904048-03 4/13/2009   
0904048 Sediment NS03GC10 0904048-04 4/13/2009   
0904048 Sediment NS04GC10 0904048-05 4/15/2009   
0904048 Sediment NS04GC20 0904048-06 4/15/2009   
0904048 Sediment NS05GC10 0904048-07 4/15/2009   
0904048 Sediment NS05GC20 0904048-08 4/15/2009   
0904048 Sediment NS06GC10 0904048-09 4/14/2009   
0904048 Sediment NS06GC20 0904048-10 4/14/2009 MS/MSD  
0904048 Sediment NS07GC10 0904048-11 4/14/2009 MS/MSD  
0904048 Sediment NS07GC30 0904048-12 4/14/2009   
0904048 Sediment NS08GC10 0904048-13 4/14/2009   
0904048 Sediment NS09GC10 0904048-14 4/20/2009   
0904048 Sediment NS10GC10 0904048-15 4/14/2009   
0904048 Sediment NS11GC10 0904048-16 4/14/2009   
0904048 Sediment NS12GC10 0904048-17 4/14/2009   
0904048 Sediment NS12GC20 0904048-18 4/14/2009   
0904048 Sediment NS13GC10 0904048-19 4/15/2009 MS/MSD  
0904048 Sediment NS13GC20 0904048-20 4/15/2009   
0904048 Sediment NS14GC10 0904048-21 4/15/2009   
0904048 Sediment NS16GC10 0904048-22 4/15/2009   
0904048 Sediment NS17GC10 0904048-23 4/16/2009   
0904048 Sediment NS18GC10 0904048-24 4/16/2009   
0904048 Sediment NS19GC10 0904048-25 4/16/2009   
0904048 Sediment NS19GC20 0904048-26 4/16/2009   
0904048 Sediment NS20GC10 0904048-27 4/16/2009   
0904048 Sediment NS23GC10 0904048-28 4/17/2009   
0904048 Sediment NS24GC10 0904048-29 4/17/2009   
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Work Orders, Tests and Number of Samples included in this DUSR 

Work Orders Matrix Test Method Parameters  Number of 
Samples Sample Type

0904048 Solid SM 2540G Solids 29 Sediment 
0904048 Solid EPA 200.8 Inductively Coupled Plasma - Mass 

Spectrometry 
29 Sediment 

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

29 Sediment 

 
 

General Sample Information 
Do Samples and Analyses on COC check against Lab Sample 
Tracking Form? 

 
Yes 

Did coolers arrive at lab between 2 and 6oC and in good 
condition as indicated on COC and Cooler Receipt Form? 

Yes 

Frequency of Field QC Samples Correct? 
Field Duplicate – Not required. 
Equipment Blank – Not required. 
MS/MSD samples – 1/20 samples, if requested. 

Yes 

Case narrative present and complete? No 
Any 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?   

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? 

Yes 
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Metals by ICP and Mercury by CVAA 
Description Notes and Qualifiers 
MS/MSD percent recovery values within QC criteria (see 
Table 3) of 75-125%?  QC limits are not applicable to 
sample results greater than 4 times spike amount. 

No 

Sample and duplicate relative percent difference values 
within QC criteria (see Table 4) of <20%?  Apply criteria only 
when both results are >PQL. 

Yes 

LCS percent recovery values within QC criteria (see Table 
4) of 85-115%?  If the value is high with no positive values in 
the associated data; then no data qualification is required. 

Yes 

Is there one serial dilution per 20 samples?  Are percent 
difference values within laboratory QC criteria? 

Yes.  Yes. 

 
 
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 

Method Batch ID Sample ID Analyte 
MS/MSD 
Recovery QC Limit 

Associated Sample 
Qualification 

EPA 200.8 B09E001 NS06GC20MS Chromium 156 75 - 125 JL 
EPA 200.8 B09E001 NS06GC20MSD Chromium 136 75 - 125 JL 
EPA 245.5 B09E011 NS07GC10MS Mercury 149 75 - 125 JL 
EPA 245.5 B09E011 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. 

JT 
Analyte was positively identified. Reported result is an estimate below the associated 
quantitation limit but above the MDL. 
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JTG 
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. 

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

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

REJ 

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. 

U Analyte was not detected at or above the reported result. 
UJG Analyte was not detected at or above the reported estimate with likely low bias. 
UJK Analyte was not detected at or above the reported estimate with unknown bias. 
UJL Analyte was not detected at or above the reported estimate with likely high bias. 

 



Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Silver

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Silver

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.10 0.0046.61 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

0.10 0.0041.18 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

0.10 0.0040.10 U B09E0010904048-03 NS02GC20 04/13/09 05/11/09

1.00 0.042.36 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

1.00 0.045.73 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.041.00 U B09E0010904048-06 NS04GC20 04/15/09 05/11/09

1.00 0.043.75 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

1.00 0.044.26 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

1.00 0.042.52 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.041.91 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

0.10 0.0040.44 B09E0010904048-11 NS07GC10 04/14/09 05/11/09

0.10 0.0040.10 U B09E0010904048-12 NS07GC30 04/14/09 05/11/09

0.10 0.0040.53 B09E0010904048-13 NS08GC10 04/14/09 05/11/09

0.10 0.0040.61 B09E0010904048-14 NS09GC10 04/20/09 05/11/09

0.10 0.0040.40 B09E0010904048-15 NS10GC10 04/14/09 05/11/09

0.10 0.0040.54 B09E0010904048-16 NS11GC10 04/14/09 05/11/09

1.00 0.043.42 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

0.10 0.0040.40 B09E0010904048-18 NS12GC20 04/14/09 05/11/09

1.00 0.043.25 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

0.10 0.0040.66 B09E0010904048-20 NS13GC20 04/15/09 05/11/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/11/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 20.5 103 85-115

B09E001-MS1 20Matrix Spike 20.3 0904048-10 92 75-1251.91

B09E001-MSD1 20 20Matrix Spike Dup 20.1 0904048-10 91 75-1251.91 1

5/28/2009

Page 1 of 21Authorized by: Release Date:



Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Silver

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Silver

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.041.93 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.041.97 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.042.68 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.042.64 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.041.77 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

0.10 0.0040.38 B09E0030904048-26 NS19GC20 04/16/09 05/11/09

1.00 0.042.84 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.041.91 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.041.36 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.0 100 85-115

B09E003-MS1 20Matrix Spike 18.0 0904061-01 86 75-1250.739

B09E003-MSD1 20 20Matrix Spike Dup 17.8 0904061-01 85 75-1250.739 1

5/28/2009

Page 2 of 21Authorized by: Release Date:



Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Arsenic

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Arsenic

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

10.0 1.632680 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

1.00 0.16398 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

1.00 0.1617.6 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

1.00 0.161180 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

10.0 1.634070 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.16151 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

1.00 0.161830 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

1.00 0.16838 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

1.00 0.161030 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.16284 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

1.00 0.1634.3 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

1.00 0.1612.5 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

1.00 0.1619.0 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.1641.2 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

1.00 0.1620.5 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

1.00 0.1683.1 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

1.00 0.16180 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.1618.9 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

1.00 0.16422 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.1633.0 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 20.4 102 85-115

B09E001-MS1 20Matrix Spike 312 0904048-10 144 75-125284

B09E001-MSD1 20 20Matrix Spike Dup 270 0904048-10 -70 75-125284 15

5/28/2009

Page 3 of 21Authorized by: Release Date:



Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Arsenic

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Arsenic

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.1699.3 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.1665.2 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.1649.1 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.1671.6 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.1666.8 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

1.00 0.1614.8 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

1.00 0.1698.2 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.1633.1 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.1627.0 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.2 101 85-115

B09E003-MS1 20Matrix Spike 36.9 0904061-01 97 75-12517.6

B09E003-MSD1 20 20Matrix Spike Dup 36.3 0904061-01 94 75-12517.6 2

5/28/2009
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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 Ofcer:  Keeling, John

Analyte:  Barium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.12269 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

1.00 0.12219 B09E0010904048-02 NS02GC10 04/13/09 05/08/09

1.00 0.1238.0 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

1.00 0.12186 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

1.00 0.12406 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.12143 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

1.00 0.12276 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

1.00 0.12210 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

1.00 0.12178 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.12153 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

1.00 0.12150 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

1.00 0.1274.5 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

1.00 0.12167 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.12147 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

1.00 0.12159 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

1.00 0.12155 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

1.00 0.12121 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.12120 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

1.00 0.12145 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.1286.2 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 19.5 97 85-115

B09E001-MS1 20Matrix Spike 173 0904048-10 103 75-125153

B09E001-MSD1 20 20Matrix Spike Dup 200 0904048-10 236 75-125153 14

5/28/2009
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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 Ofcer:  Keeling, John

Analyte:  Barium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.12109 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.12105 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.12109 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.1290.3 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.12115 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

1.00 0.12161 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

1.00 0.12129 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.12122 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.12130 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 19.9 100 85-115

B09E003-MS1 20Matrix Spike 116 0904061-01 -198 75-125156

B09E003-MSD1 20 20Matrix Spike Dup 126 0904061-01 -150 75-125156 8

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Cadmium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Cadmium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.10 0.0067.96 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

0.10 0.0061.75 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

0.10 0.0060.10 U B09E0010904048-03 NS02GC20 04/13/09 05/11/09

1.00 0.063.75 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

1.00 0.066.88 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.061.00 U B09E0010904048-06 NS04GC20 04/15/09 05/07/09

1.00 0.065.38 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

1.00 0.064.12 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

1.00 0.063.87 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.062.73 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

0.10 0.0060.40 B09E0010904048-11 NS07GC10 04/14/09 05/11/09

0.10 0.0060.12 B09E0010904048-12 NS07GC30 04/14/09 05/11/09

1.00 0.061.71 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.061.20 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

0.10 0.0060.44 B09E0010904048-15 NS10GC10 04/14/09 05/11/09

1.00 0.061.00 U B09E0010904048-16 NS11GC10 04/14/09 05/07/09

1.00 0.062.89 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.061.00 U B09E0010904048-18 NS12GC20 04/14/09 05/07/09

1.00 0.064.07 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.061.25 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 20.3 101 85-115

B09E001-MS1 20Matrix Spike 21.7 0904048-10 95 75-1252.73

B09E001-MSD1 20 20Matrix Spike Dup 21.4 0904048-10 93 75-1252.73 1

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Cadmium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Cadmium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.062.05 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.062.21 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.062.39 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.062.49 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.062.11 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

0.10 0.0060.42 B09E0030904048-26 NS19GC20 04/16/09 05/11/09

1.00 0.062.46 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.061.70 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.061.42 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 19.8 99 85-115

B09E003-MS1 20Matrix Spike 20.6 0904061-01 97 75-1251.18

B09E003-MSD1 20 20Matrix Spike Dup 20.1 0904061-01 94 75-1251.18 3

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Chromium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Chromium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

5.00 0.1177.1 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

5.00 0.1164.1 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

5.00 0.1128.9 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

5.00 0.1198.8 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

5.00 0.1196.4 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

5.00 0.1153.2 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

5.00 0.11170 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

5.00 0.11178 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

5.00 0.1186.8 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

5.00 0.1167.7 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

5.00 0.1153.4 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

5.00 0.1132.4 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

5.00 0.1159.9 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

5.00 0.1165.4 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

5.00 0.1163.2 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

5.00 0.1164.5 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

5.00 0.1179.0 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

5.00 0.1155.2 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

5.00 0.1195.5 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

5.00 0.1143.6 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.50 0.50U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 19.3 96 85-115

B09E001-MS1 20Matrix Spike 98.9 0904048-10 156 75-12567.7

B09E001-MSD1 20 20Matrix Spike Dup 95.0 0904048-10 136 75-12567.7 4

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Chromium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Chromium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

5.00 0.1166.6 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

5.00 0.1164.0 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

5.00 0.1166.6 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

5.00 0.1170.3 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

5.00 0.1161.2 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

5.00 0.1163.1 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

5.00 0.1168.8 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

5.00 0.1163.1 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

5.00 0.1164.5 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.50 0.50U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.1 101 85-115

B09E003-MS1 20Matrix Spike 86.1 0904061-01 101 75-12565.9

B09E003-MSD1 20 20Matrix Spike Dup 86.2 0904061-01 101 75-12565.9 0.06

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Copper

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Copper

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

10.0 1.162600 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

1.00 0.12605 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

1.00 0.1242.2 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

1.00 0.121070 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

10.0 1.162240 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.12157 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

10.0 1.163580 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

10.0 1.162110 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

10.0 1.161850 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.12647 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

1.00 0.1291.0 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

1.00 0.1224.8 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

1.00 0.1267.4 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.12124 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

1.00 0.1261.3 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

1.00 0.12142 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

1.00 0.12627 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.1296.3 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

10.0 1.161610 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.12141 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 19.9 99 85-115

B09E001-MS1 20Matrix Spike 607 0904048-10 -200 75-125647

B09E001-MSD1 20 20Matrix Spike Dup 650 0904048-10 18 75-125647 7

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Copper

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Copper

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.12344 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.12234 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.121020 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.12323 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.12328 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

1.00 0.1255.9 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

1.00 0.12612 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.12222 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.12141 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 19.9 99 85-115

B09E003-MS1 20Matrix Spike 390 0904061-01 -941 75-125579

B09E003-MSD1 20 20Matrix Spike Dup 330 0904061-01 -1240 75-125579 17

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Mercury

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Mercury

Method:  EPA245.5

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.0073 0.00200.583 B09E0110904048-01 NS01GC10 04/13/09 05/07/09

0.0130 0.00361.33 B09E0110904048-02 NS02GC10 04/13/09 05/07/09

0.0074 0.00200.0340 B09E0110904048-03 NS02GC20 04/13/09 05/07/09

0.0143 0.00391.40 B09E0110904048-04 NS03GC10 04/13/09 05/07/09

0.0094 0.00261.02 B09E0110904048-05 NS04GC10 04/15/09 05/07/09

0.0121 0.00330.796 B09E0110904048-06 NS04GC20 04/15/09 05/07/09

0.0285 0.00781.73 B09E0110904048-07 NS05GC10 04/15/09 05/07/09

0.0208 0.00575.82 B09E0110904048-08 NS05GC20 04/15/09 05/07/09

0.0119 0.003312.1 B09E0110904048-09 NS06GC10 04/14/09 05/07/09

0.0125 0.00341.71 B09E0110904048-10 NS06GC20 04/14/09 05/07/09

0.0219 0.00600.346 B09E0110904048-11 NS07GC10 04/14/09 05/07/09

0.0378 0.01040.0665 B09E0110904048-12 NS07GC30 04/14/09 05/07/09

0.0183 0.00500.441 B09E0110904048-13 NS08GC10 04/14/09 05/07/09

0.0196 0.00540.991 B09E0110904048-14 NS09GC10 04/20/09 05/07/09

0.0184 0.00500.507 B09E0110904048-15 NS10GC10 04/14/09 05/07/09

0.0179 0.00490.633 B09E0110904048-16 NS11GC10 04/14/09 05/07/09

0.0304 0.00832.00 B09E0110904048-17 NS12GC10 04/14/09 05/07/09

0.0149 0.00410.761 B09E0110904048-18 NS12GC20 04/14/09 05/07/09

0.0353 0.00971.83 B09E0110904048-19 NS13GC10 04/15/09 05/07/09

0.0149 0.00410.985 B09E0110904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E011

Method Blank Sample ID Result Qualifer RL Analyzed

B09E011-BLK1 Blank 0.0050 0.0050U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E011-BS1 0.1LCS 0.104 104 85-115

B09E011-MS1 0.7Matrix Spike 2.87 0904048-19 149 75-1251.83

B09E011-MSD1 0.691 20Matrix Spike Dup 2.73 0904048-19 131 75-1251.83 5

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Mercury

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Mercury

Method:  EPA245.5

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.0222 0.00611.49 B09E0190904048-21 NS14GC10 04/15/09 05/12/09

0.0244 0.00671.82 B09E0190904048-22 NS16GC10 04/15/09 05/12/09

0.0270 0.00743.30 B09E0190904048-23 NS17GC10 04/16/09 05/12/09

0.0311 0.00851.58 B09E0190904048-24 NS18GC10 04/16/09 05/12/09

0.0263 0.00721.69 B09E0190904048-25 NS19GC10 04/16/09 05/12/09

0.0168 0.00460.518 B09E0190904048-26 NS19GC20 04/16/09 05/12/09

0.0272 0.00741.68 B09E0190904048-27 NS20GC10 04/16/09 05/12/09

0.0237 0.00651.45 B09E0190904048-28 NS23GC10 04/17/09 05/12/09

0.0211 0.00581.16 B09E0190904048-29 NS24GC10 04/17/09 05/12/09

QC Results for Batch ID: B09E019

Method Blank Sample ID Result Qualifer RL Analyzed

B09E019-BLK1 Blank 0.0050 0.0050U 05/12/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E019-BS1 0.1LCS 0.103 103 85-115

B09E019-DUP1 20Duplicate 21.8 0904002-01 21.4 2

B09E019-MS1 0.566Matrix Spike 1.32 0904061-05 113 75-1250.683

B09E019-MSD1 0.569 20Matrix Spike Dup 1.18 0904061-05 88 75-1250.683 11

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Lead

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Lead

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

10.0 0.662440 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

1.00 0.07417 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

1.00 0.0715.3 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

10.0 0.661210 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

10.0 0.663400 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.07205 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

10.0 0.662360 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

10.0 0.661580 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

10.0 0.661200 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

10.0 0.66702 J B09E0010904048-10 NS06GC20 04/14/09 05/07/09

1.00 0.0766.5 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

1.00 0.073.27 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

1.00 0.07126 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.07194 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

1.00 0.0759.1 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

1.00 0.07134 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

10.0 0.66653 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.07121 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

10.0 0.661010 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.07164 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 19.3 97 85-115

B09E001-MS1 20Matrix Spike 931 0904048-10 1150 75-125702

B09E001-MSD1 20 20Matrix Spike Dup 1310 0904048-10 3040 75-125702 34

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Lead

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Lead

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.07312 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.07312 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.07327 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.07427 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.07344 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

1.00 0.0759.6 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

10.0 0.66601 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.07266 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.07299 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 19.6 98 85-115

B09E003-MS1 20Matrix Spike 159 0904061-01 72 75-125144

B09E003-MSD1 20 20Matrix Spike Dup 168 0904061-01 118 75-125144 6

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Percent Solids

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Solids

Method:  SM2540G

Units:  %

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

68.3 B09D2180904048-01 NS01GC10 04/13/09 04/22/09

37.1 B09D2180904048-02 NS02GC10 04/13/09 04/22/09

61.7 B09D2180904048-03 NS02GC20 04/13/09 04/22/09

33.9 B09D2180904048-04 NS03GC10 04/13/09 04/22/09

50.7 B09D2180904048-05 NS04GC10 04/15/09 04/22/09

40.2 B09D2180904048-06 NS04GC20 04/15/09 04/22/09

17.4 B09D2180904048-07 NS05GC10 04/15/09 04/22/09

22.7 B09D2180904048-08 NS05GC20 04/15/09 04/22/09

42.2 B09D2180904048-09 NS06GC10 04/14/09 04/22/09

38.9 B09D2180904048-10 NS06GC20 04/14/09 04/22/09

21.7 B09D2180904048-11 NS07GC10 04/14/09 04/22/09

12.3 B09D2180904048-12 NS07GC30 04/14/09 04/22/09

25.2 B09D2180904048-13 NS08GC10 04/14/09 04/22/09

25.0 B09D2180904048-14 NS09GC10 04/20/09 04/22/09

25.9 B09D2180904048-15 NS10GC10 04/14/09 04/22/09

27.2 B09D2180904048-16 NS11GC10 04/14/09 04/22/09

16.4 B09D2180904048-17 NS12GC10 04/14/09 04/22/09

32.2 B09D2180904048-18 NS12GC20 04/14/09 04/22/09

13.2 B09D2180904048-19 NS13GC10 04/15/09 04/22/09

30.7 B09D2180904048-20 NS13GC20 04/15/09 04/22/09

22.2 B09D2180904048-21 NS14GC10 04/15/09 04/22/09

19.3 B09D2180904048-22 NS16GC10 04/15/09 04/22/09

18.4 B09D2180904048-23 NS17GC10 04/16/09 04/22/09

15.3 B09D2180904048-24 NS18GC10 04/16/09 04/22/09

18.5 B09D2180904048-25 NS19GC10 04/16/09 04/22/09

29.5 B09D2180904048-26 NS19GC20 04/16/09 04/22/09

17.5 B09D2180904048-27 NS20GC10 04/16/09 04/22/09

19.7 B09D2180904048-28 NS23GC10 04/17/09 04/22/09

22.1 B09D2180904048-29 NS24GC10 04/17/09 04/22/09

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

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09D218-DUP1 20Duplicate 68.1 0904048-01 68.3 0.2

B09D218-DUP2 20Duplicate 22.5 0904048-21 22.2 1

B09D218-DUP3 20Duplicate 19.7 0904048-28 19.7 0.5

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Selenium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Selenium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.50 0.304.39 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

0.50 0.301.22 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

5.00 3.035.00 U B09E0010904048-03 NS02GC20 04/13/09 05/07/09

5.00 3.035.00 U B09E0010904048-04 NS03GC10 04/13/09 05/07/09

5.00 3.035.00 U B09E0010904048-05 NS04GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-06 NS04GC20 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-07 NS05GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-08 NS05GC20 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-09 NS06GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-10 NS06GC20 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-11 NS07GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-12 NS07GC30 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-13 NS08GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-14 NS09GC10 04/20/09 05/07/09

5.00 3.035.00 U B09E0010904048-15 NS10GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-16 NS11GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-17 NS12GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-18 NS12GC20 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-19 NS13GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.50 0.50U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 21.7 109 85-115

B09E001-MS1 20Matrix Spike 18.5 0904048-10 93 75-125U5.00

B09E001-MSD1 20 20Matrix Spike Dup 19.2 0904048-10 96 75-125U5.00 3

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Selenium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Selenium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

5.00 3.035.00 U B09E0030904048-21 NS14GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0030904048-22 NS16GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0030904048-23 NS17GC10 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-24 NS18GC10 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-25 NS19GC10 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-26 NS19GC20 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-27 NS20GC10 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-28 NS23GC10 04/17/09 05/07/09

5.00 3.035.00 U B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.50 0.50U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.7 104 85-115

B09E003-MS1 20Matrix Spike 21.6 0904061-01 104 75-1250.802

B09E003-MSD1 20 20Matrix Spike Dup 20.8 0904061-01 100 75-1250.802 4

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Zinc

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Zinc

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

500 21.87050 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

50.0 2.21330 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

50.0 2.269.4 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

500 21.83680 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

500 21.810600 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

50.0 2.2582 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

500 21.86040 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

500 21.83420 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

500 21.83650 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

50.0 2.21500 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

50.0 2.2223 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

50.0 2.260.2 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

50.0 2.2800 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

50.0 2.2309 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

50.0 2.2164 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

50.0 2.2333 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

50.0 2.21010 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

50.0 2.2226 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

50.0 2.22130 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

50.0 2.2300 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 5.0 5.0U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 21.7 109 85-115

B09E001-MS1 20Matrix Spike 1470 0904048-10 -108 75-1251500

B09E001-MSD1 20 20Matrix Spike Dup 1600 0904048-10 525 75-1251500 8

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Zinc

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Zinc

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

50.0 2.2530 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

50.0 2.2491 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

50.0 2.2554 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

50.0 2.2580 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

50.0 2.2579 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

50.0 2.2144 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

50.0 2.21360 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

50.0 2.2387 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

50.0 2.2311 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 5.0 5.0U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.9 104 85-115

B09E003-MS1 20Matrix Spike 454 0904061-01 5 75-125453

B09E003-MSD1 20 20Matrix Spike Dup 458 0904061-01 22 75-125453 0.8
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Jl F-Analyti ca I Reso u rces, I n co rpo rated

-aU Analytical Chemists and Consultants

April 29,2009

Mark Longtine
Ecology & Environment, Inc.
T2OTntd Avenue, Suite 1700
Seattle, WA 98104

RE: Project: 002330.WD1 0
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 ARl. Should you have any
questions or problems, please feel free'to contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES. INC.
.4, .,

/5"0 4t64ff-<
trPP

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

cc: eFile OW24

Enclosures

4611 South 134th Place, Suite 100. Tukwila WA 98'168.206-695-62OO t 206-695-6201 fax



Chain of Custody
Documentation

prepared
for

Ecology & Environment

Project: 002330,WD 10

ARI JOB NO: OW24

prepared
by

Analyical Resources, Inc.
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-G.
fl F_ Analytica I Resources, Incorporated
aD Analytical ChemistsandConsultants

-

Gooler Receipt Form

ARf crienr: E"oloqq + Emu"'onn*rl

COC No(s):

Assigned ARI Job No: DdLLI

Preliminary Examination Phase:

Were intact, propedy signed and dated custody seals aftached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) ..-.........

Project Name: Cn L]? tt . W\f \ 0
Delivered by: Fed-Ex UPS 6;;rland Delivered Other:-.,__-,2 _lm
Tracking No: _

j9. @
tc< No

(YFj_/ No

i3_( EITemperature of Cooler(s) ("C) (recommended 2.G6.0 "C for chemistry)...

lf cooler temperature is out of cgmpliance fill out form 00070F
f/

CooferAcceptedby: ,/> q 
Date:.

+/z t/oq
Temp Gun lD#: /o I g g 6

rime: ltzO
Complete custody forms and atthch alt shipping documents

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing materiat was used? ... e,r@VraO Wet lce Gel Packs Baggies Foam Elock paper

Was sufficient ice used (if appropriate)? -...---......... NA

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

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?

Were all bottles used conect for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

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

%

/1YES g
Other:_

@

w
Yg

)4YEg NOry'a\
YSY No

YES NO

YES NO

YES NO

NO

NO

NO

NO

NO

sampres Lossed *, K$= """ 
Lt 

| 
,U[( O tt rime: [U 0 0

" Notify PrQecl Manager of dlsciepancles or concerns n

5

ll.3 rnm

oCoe

t-nltGi r'rr ErrhH:s
-, 4 trrtr

oco
Small ) *sm"

Peabubbles ) *pb'

Large )'tlg"
Headspace + 'hs-

0016F
g1a09

Cooler Receipt Form
F Et 4*-JC $ EH'S#&



Case Narrative
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Ecology & Environment
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Jl F- Anal yti cal Resou rces, I n co rpo rated

aU 
Analytical Chemists and Consultants

Glient: Ecology & Environment

Glient Project: 002330.WD1 0

ARI Project No.: OW24

Glient Proiect No.: 002330.WD10

Case Narrative

L Twelvb samples were submitted for grain size analysis aceording to Puget Sound
Estuary Protocol (PSEP) methodology on April21, 2009.

2. The samples were run in a single batch and one sample from this job, NS02GC10,
was chosen for triplicate analysis. The triplicate data is reported on the QA
summary.
Samples NS01GC10, NS02GC20, NS03GC10, NS04GC10, NS06GC10,
NS07GC10 and NS07GC30 contained woody or other organic matter, which may
have broken down during the sieving process, affecting grain size analysis.
Samples NS01GC10, NSO4GC10, NS06GC10, NSO8GC10 and NSO9GC10
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: Date: +lzqlcn

4611 South 134th Place, Suite 100 . Tukwila WA98168 o 206-695-6200 €2CI5tr9$-6ffi#ffi1f&-f,

3.

4.

5.
6.



Analytical Resources lncorporated
Analytical Chernists and Consultants

Data Reporting Qualifiers
Effective 12128104

Inorganic Data

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

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H 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

L 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 limlts

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

J Estirnated 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 l29t of | 53 4 Version 12410
Laboratory Quality Assurance Plan 114rcA

t Et E* is & E€ssfeFs &5



aL Analytical Resources Incorporated

at 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 parameter.s. 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 >4Oo/. RPD with no obvious chromatographic interference

Geotechnical Data

A

F

SM

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 priorto particle size determination

Sample matrix was not appropriate for the requested analysis. This normalty
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

SS

W

Ana$ical Resources Inc_
Laboratory Quality Assurance Plan

Version 12{10
1t4to8

E EE.E*_5EE . fSSSrS9&LE

Page ll0:l of l5l:l



Laboratory Data Package

prepared
for

Ecology & Environment

Project: 002330.WD10

ARI JOB NO: OW24

prepared
by

Analytical Resources, Inc.
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Geotechnical Analvsis

prepared
for

Ecology & Environment

Project: 002330.WD10

ARI JOB NO: OW24

prepared
by

Analytical Resources, Inc.

Se#geg : @@eg g



coo0)o'6af.oq)oQ
)

U
)cEf.E.oo)

.No'6c6)(Eoc)(Eo<
)f6oEoo)ofjco)o'=c)c)c

P
3

: 
.\

+
.=
^=6Y

'
.Y

v
z

o()

\
:

@
N

v
st

6i
c\|r)

o?ro
N

N
T@

N
+N

*
u?N

N

o,
I\

N
s

*N

N(.)
N

Nv
+v

\v

F
*

F
.

t
s

fsf
fF

.
d

(o
v

s
d

\

ro
l.-ro

(o
N;

\
!

sF
-

F
-

N

ro
vF

.

r.c)

N

v
\

qt
N

s
rd

{

c.)

.g-
>

(U
s

(f)cY
)

N
@

(r)
<

l
<

f
N

TsN
N

.:s
T

s
$

N

(g
a0)
.EI

lni
IF

t
N

!.
<

f

traa
z

N
t*N

3
:\tx

:(f)

q

s
t

N
$

I
s

3o
g5

lr)o
v

-s
NN

n
,^F

N;
f

N

-8=
I t,t

I
J

N
t

o)O
)

v
t

o)

(4

-=*N
I

N
N;

N
F

-
;

c\
$|r)
:lt 

F
-

v

F
.

N
oo

o

zoEoa

o.NEn

N
4

>
.:

ONaz

OO(,oU
)

z

Nfnz

flrnz

soz

N,ncz

Ooaz
NU

)
z

i.j,nz
az

rnz
z

bE
",

E
.N

R
@

F
 

eX
;i 

;.Y

E
=

 
5E

.Y
O

 
E

S
>

e 
.9-

E
<

 
^ 

=

"o3 
S

tr
_A

 
irb

X
'X

 
e 

c
-=

 
i-

o 
lsr

ul 
vXF

66L

d=
5i.S

*=
B

i 
" rks&

dR
n 

*-]



c0)

o-ccoloo(5c)
U

)o.N'(ucEaooFooo'tro)o30)
IEI-

=
a

i9 
a)

.o .s
F

 
I.L

s
Y

N
st

N
asF

+o)
N

o
<

l
s

qF
-

e?

O
)

o

(.)
N

s
oq

c!
c?v

+
N

N
F

.

N

@@
F

T
$(o

N
s

\
N

N
\c\

tc
No

@
F

-
N

^i
r)

FN
dN

NC
9

qs
i/)

0)
.Etito

N

oF

qo
N

c!s
N

$
\

c!F
N

N

=ac)

iI

Nqo
sF

-
F

.-
(f)

N
s

=
=o-,

c
o

oqO
)

c!t-
q

T$
s

r@
^i

N

:.1
N;

c\

@c)@

s
obN

s
$

c\
s

src)
*

ro(.)
l.)

o>
o

(l)-'

s

=
N

s
Ncf)

t
s

@
d

u?s
@

)4
!o

r
r!

c,

@oiI
N

oi
C

!
<

l
(r)

:\
N

<
i

c\n
t

C
O

c!

N
o

@
N

oo6
:.)

N
v

N
qlr)

N

IN

q
vo

E
a

F
E

dc)

o

F
6

roc)
J

$N
N

<
.

N
ry

1:
:\

c!
s

-3o
I .q,8

F
O

N

N
\N

$
s

:!
N

NN
N

N

o)

o
o6E

8
\

\sf
v

:'j
c.j

\

zo)EU
)

o.N
N

O
-,o>

.Y
.9E

Noz

oO(,az

Nflfrl
Nz

anU
)

z

,?sz

l!r.z
az

a l'l
Noz

'l'nz

f1trt

z
z

z

E
F

F
.Y

au_
o 

oN-vt
X

- 
-oc

,E
O

 
E

 9

=
=

 xfi
lrl ^
odU

 
ila

>
N

 
;; 

O
)

fi 
0x.
:;i
vx=

vxd\
:+

 ^-

*Ld=
G

 : ry4+
s =



.=@q)oE'6ofo-q=0)
.zoocooa=)c.E.9.

a.Nc'oco6:G0)

=o6q)J6oIoco.Eo.EoEoo3oG.EP-

ac)
Fc)aoz

c.9'tooGE(6

a0)
.zo)
tr

e.==IJ'

o

;srotlo=Eq)

t

ooooE
E

6G
aaci 

ct
F

F
trc

O

fl}4dtrg"e : ffi#@
4 {e



P
ercent F

iner
o6ooooooooo
rO

)@
F

(O
If)S

(A
N

r

cot,llo'trd
6o
i5F
ftE
6€eo
'6 lg
or-
o.ut.no.

o5(,Noaz+

oI.)Eootr.go-9ot(!4

oo

-JtJJ

t(,

*[.sF
es : ffiffiffi s



co3.ct

+
,

.9,
oo.Nat,tr(UL(9o.lrJU

'
(L

o 
P

ercent F
iner

6oooooo99o
=

66F
@

ro$("rN
o

JtuE
.

o

i 
E

d.r*-9!&
 

" 
l'-@

s-S
dj!,ri6 E

:-
g-J ci** J5_ N

t 
' 

E
S

-E
 ge_e s_: : 

9=



o 
P

ercent F
iner

6ooooooooo
=

o@
t-(c|rr)$(oN

O

o(9ooF
r

oaz+

co=lt*,.9,
oo.Notr(ELo(Luloo-

o5oF
-

oaz+o5o(ooaz+

JT
U

E
.

(,

f-ti. 
E

s5 fi ; 
. r'iif'-dd&

 '6 -E

-:--_:



co=tt+
,

..2oo.No.E(9o-lrJoo.

o 
P

ercent F
iner

oooooooooo

JtUt(,

*t*sgF
-g : E

;JF
ry_? #



Job No. hruZ4
PSEP GRAIN SIZE ANALYSIS

ARI Sample ruo. B .-l Ctient Sampte No.

PTPETTE 4N\lrYStS
lnitials'tQ7

Set-up o^t",4lZZl61 Sampte Description: Sf HU chrt
calsonBatch# lclz sievesetn I - oJesieu"o,?/l 1,/"?

SOLIDS CONTENT

Moisture Content Initiats$

Container No. +b
Tare Weight I5zry
Wet Weight + Tare L2:lffirp
Dry Weight + Tare 7,5o 6o

Test Sampte tnitiats€_
Container No. l7 ld
fare Weight 5b,3r.4Y
Wet Weight + Tare '15,4l:iz
0ry Weight + Tare 5/, )t 3 f,

4t27t2009

Temp:23

TIME

initi"r. ZI
Sieve Size Weight Retained

Tare ,o, \q1(
4 50,353 g

10 5o.27 19
18 5o. Sg ?r
35 Bo 9lqz
60 5[, f..1 t,o
120 5l S'rob
230 5[, ?J r]
PAN o c7\+

- alt Correction

10:21:00

10:21:20

1022:46

10:49:18

12:14:00

15:47:00

f-b6 nr:*6 5 . tr-&d&dE ai dl
t E@d ds - @r@:ee s



Job No. 0v{24 ARr sampre ruo. R-z crient sampre No. N1o26cl@
Set-up oate: 4l'?- .BlFl Sampte Description:

Calgon Batch# WV Sieve Set #

SOLIDS CONTENT

Moisture Content lnitiats$
Container No. ND
Tare Weight t,544F
Wet Weight + Tare L4.qyu't
Dry Weight + Tare ?t 19

Test Sample Initiats g
container No. /qD
Tare Weight 51.. ,01
Wet Weight + Tare 15,42YL
Ory Weight + Tare 54, tKr oA

A\

JIEVE ANALYSIS
lnitials ,4 (

Sieve Size Weight Retained

Tare 5t,5l5l
4 5t, 5t 5 g

10 51, Sr (r
18 5r, ?) S (
35 S)"o\23
60 SJ., 3a 3f
120 5a,s))o
230 Sf,, ?o 19
PAN O, C)

PSEP GRAIN SIZE ANALYSIS

SI

-ialt 
Correction

Dry Wt & Tare 10:24:00

10:24:20

1O:25:46

10:31:05

10:52:18

12:17:O0

f"h;-;€:!Fi' E ' ffteBs"Fffsd&



Job No. 0W 24 ARt sampre r.ro. R- 3 crient sampre ruo. NSD2-&4|O
Set-up o"", 4lbl4 Sample Description:

Calgon Batch # 1C7+ Sieve Set #

SOLIDS CONTENT

PIPETTE
lnitials

PSEP GRAIN SIZE ANALYSIS

4t27t2009

Temp:23

TIME

Dry Wt & Tare

l,t"F 10:27:20

1O:28:46

10:34:05

10:55:18

12:20:00

15:53:00

SIEVE,
Initials

Sieve Size Weight Retained

Tare 5o, tl ob
4 5o,9rat
10 \c,\qql
18 So, 7l t, r

35 S[,o2.] ]
60 St, ttolu
120 5[,]lz\
230 5a, tSlf
PAN O,clqs

^ rlt Correction

, Moisture Content Initiats (I
t

Container No. It,3
Tare Weight l.Hb4
Wet Weight + Tare 't_4,ey4q
Dry Weight + Tare o, J)a t

Test Sample Initials tfuTt-
Container No. u3
,Tare Weight 50.424{;
Wet Weight + Tare 15.1 | ta3
Dry Weight + Tare 5a, i; t(

l.57zl
9:03:00

d 5 i+T**6 ffiffie-&;":b-d



PSEP GRAIN SIZE ANALYSIS

Moisture Content Initiats'€

Container No. t?b
Tare Weight .5,4€I\7
\Vet Weight + Tare 46,au44
Dry Weight + Tare ]c /t 3 5

Test Sample Initiats t9
Container No. tPb
Tare Weight 44.t,s'z+
Wet Weight + Tare tn4, 1?14
Efry Weight + Tare 79, t] ? t

Job No. D\NIZ4 ARt Sample No. ctient sampte ruo. NSalt&Ci D

Set-up Oarc, 4l23l 1 Sample Description: frVave\tl ,s,H-, dfqantc-, d,et-vr. t6^s,-, h,,pdt . \
calson Batch # n+ sieve set o ). '' " 

Date sievJo , \, / ay 1.1 ) HHt3)
SOLIDS CONTENT

irbvE ANALYSTS
Initials A f(

Sieve Size Weight Retained

Tare 4r,6qiS
4 \7, 7l7q
10 S J, ?b \ "
18 E $ 7) r

35 b), [,\3t
60 jq, )7 q)
120 ] 7. ]J. Io
230 J6, gJ.)/
PAN c" 9: r r

4t27t2009

Temp:23

TIME

'lalt Correction

Dry Wt & Tare

10:31 :46

10:37:05

15:56:00



PSEP GRAIN SIZE ANALYSIS

Job No. Ot^:LLf ARt Sampte l,lo. C Client Sample 1r1q..ru) 024.C2 fl
(

Set-up Date: gi cf
Cqlgon Batch # lq'7- Sieve Set #

SOLIDS CONTENT

PIPETTE
Initials

SIEVE

Dry Wt & Tare 10:33:00

C 1o:33;20

10:34:46

10:40:05

11:01:18

12:26:00

4t27t2o}{

Temp:23

TIME

15:59:00

Moisture Content lnitials(HL1
i

Container No. ND
Tare Weight t.scf ? 1
Wet Weight + Tare t 5.o8?j
Dry Weight + Tare lb. q !( | 7

YSIS
lnitials

Sieve Size Weight Retained

Tare \r,\|17
4 \9,?oR7
10 41, l, t g t"
18 Sq, o)3
35 [].:r\K
60 g t, q b I'1
120 Itt,)).' (o
230 t 9 , S7 ( I

PAN O, f-R'1 q

Test Sample lnitials gt.)

Container No. l'+c
Tare Weight 41.q:lba
Wet Weight + Tare t?e.u Lre
Dry Weight + Tare t}o, It a b

9:09:00

ri.:ri. id&.i E . rBflisFEFS{-:F=:-596nffi tffifs.rrt(t



PSEP GRAIN SIZE ANALYSIS

Moisture Content Initials (-t\

Container No. fil
Tare Weight t,54+1
Wet Weight + Tare zl.vbal
Dry Weight + Tare (. db x \

NK

Test Sample Initials F?
Container No. ln
Tare Weight 44.tou,rz
Wet Weight + Tare -1551-M
9ry Weight + Tare sf . 919,q

Job No. O\\Z+ ARlSample No. ctient Sampte ruo. N1aR&LItD
Set-up oate' 4l2.alCfi sample Description: t,t!+lrr.l4r\, fiTeat':tc?

carsonBatch# \6\:+- sievesetn a "' #"si"u"0,4[aZl'r1
SOLIDS CONTENT

srEVE ANAL/S|S
Initials ft N

Sieve Size Weight Retained

Tare ay, bst
4 \,"US2I
10 4,7,]ol?
18 4,y,7(t11
35 lo. k h Ll
60 So,)a qt
120 Ll'l1 9 )
230 qf, ,{.} fio
PAN C.lL1 oo

ialt Correction

Dry Wt & Tare 10:36:00

10:43:05

11:04:18



set-up ort.' L{/tVd? sampte Description:czcru\$c ffflt:( 4nYt , otl /trrEt 6A&L{51@tl,
cqlsonBatch# lqT sieveset n I Datesieved,T / 1"7 [, 1 

lo1,e{rsrcrvc*-l

SOLIDS CONTENT

SIEVE.
Initials fhYSrs

Sieve Size Weight Retained

Tare ag,[^,fl]
4 54, I?33
10 5rt, 2o 3 u
18 bq,,J, f I t
35 ]),7v?S
60 ?5, to K -r
120 loJ,3U rg
230 lo5 , 8 a 1
PAN , ("lr o !

PSEP GRAIN SIZE ANALYSIS

Job No. 0,NLY ARlSample ruo. I Client Sampre No.ruSq {4 (t 6

Moisture Content Initial^ a {'
I --rJ!

Container No. 'TL1
Tare Weight l" 5rL{6
YVet Weight + Tare lQ"5oQ O
Dry Weight + Tare lU" )t 6t

Test Sample Initials €zS

Container No. 2L
Tare Weight etd,.eh2 0
Wet Weight + Tare tq.-l"q?L\
lEry Weight + Tare to], t\a Q

4t27t2009

Temp:23

TIME

ilt Correction

Dry Wt & Tare

10:4O:46

11:O7:18

I t'=zl 9:15:00

f Et.b'iEF . Eststs-JE*



Set-up oate: 4l?3||U1 Sampte Description: nrlH clqn

calson Batch # lq"- sieve set n ], 
-- 

oJ" si"u"o ,\ I t ? I e, f
SOLIDS CONTENT

Moisture Content Initiats€t

Container No. 122
Tare Weight i,5315
$et Weight + Tare 3Y38qdb @.
Dry Weight + Tare lb, t4)'q y v

Test Sample Inittats ffJ-
Container No. l2z
Tare Weight ffi,4-tnl
Wet Weight + Tare 17qtq,?
Dry Weight + Tare 51, oye.& l:)

Af,.

PIPETTE
lnitials

Dry Wt & Tare 10:42:00

10:42:20

10:43:46

l.tAEz 10:49:05

11:10:18

12:35:00

16:08:00

SIEVE
Initiats y'l 

lr

Sieve Size Weight Retained

Tare 50, ql \ L,

4 5o, q7q.U
10 lj o, S to'1
18 So, \ I ob
35 So,Yo33
60 (o, Bo lf
120 \o, (? l(,
230 5f,oLro9
PAN C,cr\?g

Temp:23 are + Dry Sa

TIME alt Correction

9:18:00

f EE EF-FE & ' E5E'SFSq-'L-



PSEP GRAIN SIZE ANALYSIS

Job No. OV{Z+ ARt sampte No. 'T- ctient sampte r.ro. l\.\frrDk6U6
Sehup oate:41'Z3lC4l Sampte Description:

Calgon Batch # n-+ Sieve Set # Date Sieved:

SOLIDS CONTENT

SIEVE

,s;ttlry

7

PIPETTE
Initials

4t27t2009

Temp:23

TIME

Dry Wt & Tare 10:45:00

10:45:20

l,tazy 10:46:46

10:52:05

11:13:18

12:38:00

16:11:00

-

9:21:00

Moisture Content Initials"K:J

Container No. ztz
Tare Weight 153c.'-7
$et Weight + Tare 3z.6Lq,'
Dry Weight + Tare 14, to t )

sIts,VE ANALYSIS
Initials A, t<

Sieve Size Weight Retained

Tare qJ, g3 yl
4 .Bo, J.Lt t

10 So, t) [1
18 S), t)si
35 5Y, )otr)
60 5?, -1 of 9
120 hq t) r.q
230 bu,\)Fi
PAN o, a 1*(r3

\f-

Test Sample Initials "q'l
'Container No. 2_t7
Tare Weight 4q.v33v
Wet Weight + Tare l0l .-1 \r1l
lDry Weight + Tare ,lr, \f t[,'

t.5ei

t EE.E*JEg - f$g6l4"i F



ARI Sample tto. lL Ctient Sampte rrro.pSO'l hCt Q
set-up Date: 

(.lPY (Fl Sample Description:

Job No. Cw e'1
PSEP GRAIN SIZE ANALYSIS

Calgon Batch # f1 + Sieve Set * )" o"t"

SOLIDS CONTENT

, Moisture Content InitialsQ\

Container No. t"18
Tare Weight "5t{11i
Wet Weight + Tare aq. fi0.v'
Dry Weight + Tare l-, L, l

Test Sample Initiats (i{

Container No. t?.9
Tare Weight qE.<?U
Wet Weight + Tare l.)G .6? c-6
Dry Weight + Tare Ra, | 9 bt4

SIEVE ANALYSIS
Initials A Pr

Sieve Size Weight Retained

Tare 49.5x,,6
4

10 47, ]l\ (
18 \o, oJo/
35 \o, f,\ \ i
60 Lro,?lru
120 \o, tA ] 1
230 5[, 7S q\
PAN O" ).'T b g

alt Correction

PIPETTE
Initials

Dry Wt & Tare

10:49:46

10:55:05

1 1 :16:1 8

12:41:O0

16:14:00

r=ni.i"=3 6 b * i&ffttk*= 6-:E

-95



Job No. OI J Lt{
Set-up Date:

Calgon Batch # n7

PSEP GRAIN SIZE ANALYSIS

ARI Sample ruo. L Client Sampte No.Sb6?6C3 6
Sample Description:

SOLIDS CONTENT

PIPETTE
lnitials

Dry Wt & Tare 10:51:00

10:51:20

10:52:46

10:58:05

1,82 11:19:18

12:44:00

16:17:00

9:27:O0

SIEVE AI\l\hYSlS
Initials /^,1 f{

Sieve Size Weight Retained

Tare \l,7vtg
4

10 \o, o). I 7
18 So, '1 ( U)
35 i.,, St,S9',
60 Sc, t";r) R

120 So, bU ].i
230 5e. t{J.} 7
PAN o,olga

ialt Correction
'are Wt.

ialt Correction

4t27t2009

Temp:23

TIME

l"

I
Sieve Set # | Date Sieved:

. Moisture Content Initiats€ )
I

Container No. i<c
Tare Weight f . 5383
Wet Weight + Tare 2 f r?o8
Dry Weight + Tare 14.)bQo

Test Sample Initials &\

Container No. /<c
Tare Weight w.q1,lD \
Wet Weight + Tare I9ct .58? L

Dry Weight + Tare -Ko,1(9t3

I 5q?u



Job No. t)\NIz4 ARr sampre No. l-{ crient sampre ruo. NtDPGc t @
set-up o^t", 4lZ;;lV1 sampte Description:

Calgon Batch # Vl+ Sieve Set #

SOLIDS CONTENT

PIPETTE
Initials

l.lag

PSEP GRAIN SIZE ANALYSIS

SI

, Moisture Content Initials@

uonurner No. I l$ta
Tare Weight l.fr53l
lVet Weight + Tare 3\.58ro
Dry Weight + Tare

' tr,'l'

JIEVE ANALYSIS
Initials A ft

Sieve Size Weight Retained

Tare 5o. 5v 7(
4 5o,51 7 g
10 So. Sl ; g

18 lo. bt) 9

35 $o, tllB
60 So.7r{$
120 5o, Y Yoo
230 So,{3qo
PAN C,o]\)

Test Sample lnitiats tU
Container No. t5b
Tare Weight so.55lz
Wet Weight + Tare 1431rS
Dry Weight + Tare A€. fiblT

Temp:23 are + gyy 5s

Dry Wt & Tare 10:54:00

1O:54:20

10:55:46

11:01:05

l.t z-z-z-- 11:22:18

12:47:O0

s 
" 

lFJDD " C4569-SFiAS

I 55:a5
16:20:00



PSEP GRAIN SIZE ANALYSIS

Job No. e\NZ/\ ARtsampte No._ N ctienr sampte No k\d(CIclacl(D
set-up o."' 4l'ZgfUl sample Description: Or t[€,^et S'l"*€h *r,.'n"tt

SOLIDS CONTENT

Calgon Batch # iqV Sieve Set # Date sieved ,\ / aY l" 2

Moisture Content Initialsff

Container No. l3z
Tare Weight t,544v
Wet Weight + Tare 33"ttAg
Dry Weight + Tare ), ("t oL

Test Sample Initiafs (l
Container No. 137
Tare Weight 44 4wq
Wet Weight + Tare '14.3qc6
t)ry Weight + Tare qr,tftf

S
lnitials

Sieve Size Weight Retained

Tare \r, Ll.f "1 B
4 \y, \{Ll 3
10 \f ,11 k3
18 4 1,'1 \qo
35 42,1r 9o \
60 4y, qf )a
120 4 9, Etl [S
230 \?,s|3
PAN C.o lK Y

F t&. r6i tr E ' g*g&$ &aJ &

lorrection

10:57:00

10:57:20

11:25:18

12:50:00

16:23:00



Job No. otNtz4 ARI sampte r.ro. 0 ctient sampte N". k[3lD6ci0
set-up oate, 41231&l sampte Description:

Calson Batch # (o1+ Sieve Set # a.
SOLIDS CONTENT

Moisture Content Initials WJ

Container No. l7"l
Tare Weight 1.6-120
Wet Weight + Tare zX.vv4z
Dry Weight + Tare {.tob

Test Sample lnitials tl3J

Container No. lv"7
, Tare Weight 6l uxqt
Wet Weight + Tare 1*0428
Dry Weight + Tare .[, ho l.]

JIEVE ANALYSIS
lnitials A (

Sieve Size Weight Retained

Tare 5/, l,( {"3
4 5[, bg 63
10 5t ,1"9 ut
18 51, lolJ
35 S(. ]3 )s
60 s[, ]ao\
120 St, 77! 9

230 it, 79., g,

PAN O,nn t (

Salt Correction
Tare Wt.
Tare + Drv Sample
Salt Correction (x 50)

PSEP GRAIN SIZE ANALYSIS

SI

4t27t2009

Temp:23

TIME

Dry Wt & Tare

11:O1:46

11:07:05

11:28:18

l,('rDTq
16:26:00



f/ EAnalytical Resources, I ncorporated

-Jl- Analvtical Chemists and Consultants\J

May 1 ,2009

Mark Longtine
Ecology & Environment, Inc.
T2QThird Avenue, Suite 1700
Seattle, WA 98104

RE: Project: 002330.WD1 0
ARI 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 ARl. Should you have any
questions or problems, please feel free to contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.
t,/r"( CoSAt;"

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

cc: eFile OW26

Enclosures

4611 South 134th Place. Suite 100. TukwilaWA98168.206-695-6200 o 206-695-6201 fax



Chain of Custody
Documentation

prepared
for

Ecology & Environment

Project: 002330.WD l0

ARI JOB NO: OW26

prepared
by

Analytical Resources, Inc.
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ftE Analytical Resources, Incorporated

lt Analytical Chemists and Consultants Cooler Receipt Form

Assigned ARI Job No:
rlt$.1t

Tracking No:

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,) ......,......

ft,l

ARt Ctient: tcolOq,^ f trmt'r*tn€ufl
.v

NACOC No(s):

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

lf cooler temperature is out of cg;npliance fill out form 00070F
f/

CoolerAcceptedby: /u q 
Date:

ProjectName: CCtqJC.,rrff \ 0

Delivered by: Fed-Ex UPS (@rrhand Delivered Other:-

YES

g€P(
AEs,

t3-(

@
NO

NO

N-
-, / , TemP Gun lD#: /o 1g 16
'1/zt/aq rime: lrza

Complete custody forms and aftach all shlpping documents

Log-ln Phase:

Was a temperature blank included in the cooler? YES @
What kind of packing material was used? .. . BulfWaO Wet lce Gel Packs Baggies Foam Block Faper Other:-
Was sufficient ice used (if appropriate)? ..............:. NA @

-'-TWere all bottfes sealed in individual plastic bags? /E)
Did atl bottles arrive in good condition (unbroken)? -6
Were all bottte labels complete and tegible? {En
Didthenumbefofcontainers|istedonCoCmatchwiththenumberofcontainersreceiVed?

Va

Did all bottle labels and tags agree with custody papers? {4
Were all botttes used correct for the requested analyses? ,(_ @
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... Zfra YES

^-'Were all VOC vials free of air bubbles? (9 YE:
Was sufficient amount of sample sent in each boftle? ... .. .. .. @

sampres Lossed ur, * \1 o"t , t \ \4. \\ o1 ,,'"' F- t \
'* Notify PrQect Manager of dlscrbpancles or concerns n

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Additional Notes, Discrepancles, & Resolufions.'

.qnlill Air FriSbler
- ?:ttal

tta

Fe;butrules'
;f .a tnm

ttt"f o;"';
Small ) "sm'

Peabubbles ) "pb"

Large )'11g"

Headspace ) '{hs"

00't6F
3t12t09

ji

Cooler Receiot Form Revision 012
+'"".-Egi+: f'i!"5.1+F=



Case Narrative

prepared
for

Ecology & Environment

Project: 002330.WD10

ARI JOB NO: OW26

prepared
by

Analytical Resources, Inc.



J ;-Analyti ca I Resou rces, l n co rporated

-aU Analytical Chemists and Consultants

Glient: Ecology & Environment ARI Project No.: OW26

Client Proiect: 002330.WD1 0

Case Narrative

1. Nine samples were submitted for grain size analysis according to Puget Sound
Estuary Protocol (PSEP) methodology on April21,2009.
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.
Six samples contained woody or other organic matter, which may have broken down
during the sieving process, affecting grain size analysis.
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.
The data is provided in summary tables and plots.
There were no other noted anomalies in this project.

Approved by: Date: 7'i

2.

3.

4.

5.
6.

4611 South 134th Place, Suite 100. TukwilaWAg8l68 .2O6-695-6200 q206.#S-6@ffi*T



Analytical Resources lncorporated
Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 1A2AO4

Inorganic Data

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

* Duplicate RPD is not within established control timits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H 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

L Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to +1 RL instead of the normal 2O"/" 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 5o/o af the regulatory limit or 5"/o 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 lrrc- Page t29c of 153!,r Version 12{)1o
Laboratory Quality Assurance Plan U4ng

g eg$:*i-"; : *.Ea.e&*aes+



J ) Analytical Resources Incorporated
Ar- Analytical Chemists and Consulrants

-

NS 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 vatue 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

M2

P The analyte was detected on both chromatographic columns but the quantified
values differ by'-qO"/" 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 sampte 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
accurate weighting

aliquots was below the level required for

Version 12-01O
1t4to8

f-i: r*-*u- . r-olhs-sc-*L-:l-e Eq* it: -: .. €-r g:-s sgj 8g-1 __:

M

Y

C

fuialytical Resources Inc_
Laboratory Quality Assurance Plan

Page lSOl-' of r5l:j



Laboratory Data Package

prepared
for

Ecology & Environment

Project: 002330.WD 10

ARI JOB NO: OW26

prepared
by

Analytical Resources, Inc.

E rE.F;#L- " mEsEsE.n; s-suss::: i c:-!E!_:sl_' _g_ gl_e



Geotechnical Analvsis

prepared
for

Ecology & Environment

Project: 002330.WD10

ARI JOB NO: OW26

prepared
by

Analytical Resources, Inc.
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(rzs FlI f
PSEP GRAIN SIZE ANALYSIS

Job No. DWZ-ta ARt Sampte No. L Client Sample No.

Set-up oate: 4/l2?iln sampte Description:

Calgon Batch # /qb Sieve Set #

SOLIDS CONTENT

:n"rtp Shacr

PIPETTE ANALYSIS
Initials

Tare lD Tare Wt Dry Wt & Tare

Date Sieved:

Salt Correction
Tare Wt.
Tare + Drv Samole
Salt Correction (x 50)

,?a

Moisture Content Initiats({4

Container No, Lzn
Tare Weight 1,5Y24
Wet Weight + Tare z3.qva
Dry Weight + Tare 5zt x 9o

N('-

JIEVE ANALYSIS
Initials A (

Sieve Size Weight Retained

Tare a t, $7 (c
4 4r, g f Qo
10 \,f . ,f, \ t
18 fo, tl ( h
35 So, ]9lb
60 So,(rko
120 Sf , o?].J.
230 Sl, 1\t I
PAN c, \it1 3

Test Sample Initiats g

Container No. 22C,
I,are Weight 4qv1a1
Wet Weight + Tare ?5,47612
Dry Weight + Tar€r 5l'\a7e

F ES.E-sL_ " gSFSg& & U

-sL:: 
!{_!gi::_! g ,:=



BESLIT
PSEP GRAIN SIZE ANALYSIS

Calgon Batch # l"7V Sieve Set #

SOLIDS CONTENT

PIPETTE ANALYSIS
Initials

Tare lD Tare Wt Dry Wt & Tare

Date Sieved:

SIEVE

Salt Correction
Tare Wt.
Tare + Dry Sample
Salt Correction (x 50)

'n3,

Moisture Content lnitiatsl€

Container No. 2,2V
Tare Weight 1.6v/.5
$et Weight + Tare 22.X6a2
Dry Weight + Tare L{, }.? g }

ilif,"^XH:srs
Sieve Size Weight Retained

Tare \', TJOL
4 \
10

18 \9, ?qat
35 So,oLt (c
60 lo,otlb
120 Sc, tqll
230 5c,: ? 7J
PAN Q, la ? f,

Testsampte t"itiJg
Container No. L7V
Tare Weight 4q.s t3P
Wet Weight + Tare Yz. rbwts
Bry Weight + Tare 5o. R3 b r.,

F Et.Ef.'SE_- < g@E5E.S 4 LE



Job No. O\Ntzk ARr sampre No. € crient sampre r.rol\Sl!o&Gl@
set-up ot., Alz=1ffi sampte Description:

Calgon Batch # / Sieve Set #

SOLIDS CONTENT

Moisture Content l"Gfs€
Container No. M+
Tare Weight l,5an;+
Wet Weight + Tare ,T,3A5
Dry Weight + Tare v, l( :

Test Sample lnitials trf
Contalher No. tq+
Tare Weight 50.n?po
Wet Weight + Tare 1b,4xq
Dry Weight + Tare il--}" I : )

PIPETTE ANALYSIS
Initials

Tare lD Tare Wt Dry Wt & Tare

Kt"5 Pl;t

PSEP GRAIN SIZE ANALYSIS

Date Sieved:

SIEVE YSIS
lnitials

Sieve Size Weight Retained

Tare $o,7r 7q
4 5o, 7 \]ul
10 So, ; L1 t)
1B Ec, golC
35 $o. tqSL
60 S[,o)] ]
120 SI, t o I I
230 S[, )cI ,)

PAN o, Ob CS
Ll ,5

Salt Conection
Tare Wt.
Tare + Dry Sanrple
Salt Correction (x 50)

v E&.8eiL- " ?€646@E^F5S



Kc5 P\; \
PSEP GRAIN SIZE ANALYSIS

T

SI

Job No. OWZI2 ARrSampre r.ro. H crient sampre r.r". N\,Sl?6 Ll(b
Set-up o^e, 4l4oa Sampte Description:

Calson Batch # /qV Sieve Set #

SOLIDS CONTENT

Moisture Content tnitiaG€--
Container No. ZQV
Tare Weight l,*33
lVet Weight + Tare \s.qu"+
Dry Weight + Tare 7, 7 S go

PIPETTE ANALYSIS
Initials

Tare lD Tare Wt Dry Wt & Tare

SIEVE ANAL'
fnitials A f'

Sieve Size Weight Retained

Tare q Y. t7f b
4 \ t. I 7) r
10 \1,(71{7
'18 9,3YtLi
35 t, ! s ) (
60 \f,soll
120 tr,q9)
230 \?,("(*L\
PAN c,X o73;

A(

AN h,5
Salt Correction
Tare Wt.
Tare + Dry Samole
Salt Correction (x 50)

Test sampte Initi"tr$-
Container No. 20P
Tare Weight 3q l+32
Wet Weight + Tare -ltd 0t t5
Dry Weight + Tare \y,7q3v

F EE S"JF_ " f4FSS*E_5@



Y.c5 P\ , t

PSEP GRAIN SIZE ANALYSIS

Job No. 0WZV ARt sampte ruo. 5 crient sampte ru.. N,5\96C1(a
set-up o^t , 4lZBlQ Sampte Description:

Calgon Batch # lo\- Sieve Set #

SOLIDS CONTENT

I
PIPETTE ANALYSIS

Initials

Tare lD Tare Wt Dry Wt & Tare

lS, al t Frel sn^altkl'o"u'

Date Sieved:

SIEVE SIS

Salt Correction
Tare Wt.
Tare + Drv Samole
Salt Correction (x 50)

Moisture Content Initiats €9
Container No. Zlt@
Tare Weight .5ib+
Wet Weight + Tare 2Jo,lYM
Dry Weight + Tare z. Q q gq

i"itilL A,
Sieve Size Weight Retained

Tare \9,ot)Y
4 \t, o2)11
10 4 2, lo 5 9
18 4?, )?'1 7
35 4 7,\] C,1

60 41, \ \\
120 42, b3 9o
230 \2,rlr)
PAN o, 0 I8 14

Test Sample Initials €
Container No. 2-iUa
Tare Weight 44.cgsr
Wet Weight + Tare -l(rr.-1cro4
tDry Weight + Tare . 41, ?( 9t

t !E.E*JL-' S4E4ESr j-_F



PSEP GRAIN SIZE ANALYSIS

Job No. O\IZV ARI Sampte wo. A- \ Ctient Sampte No. NSI \6(l (}
Set-up o"t"'94-[ZJQQ Sampte Description:

Calgon Batch # lfl? Sieve Set #

SOLIDS CONTENT

PIPETTE ANALYSIS
Initials

Moisture Content Initiat$
Container No. 4l
Tare Weight ,f,tffi
Wet Weight + Tare 25.q bb8
Dry Weight + Tare (, l( (,8

SIEVEJIEVE ANALYSIS
lnitials A K

Sieve Size Weight Retained

Tare SI,3\}I
4 SI, l3 vg
10 5(,3: 7 8
18 \[,tK]]
35 S l, bl lei
60 il. t; I
120 Sl. Ytq)-
230 51,7u t3
PAN C,olY..1

Salt Correction
Tare Wt.
Tare + Drv Samole
Salt Correction (x 50)

Test Sample Initiats trl
Container No. t4l
{are Weight gl.33at@
Wet Weight + Tare a4.'PtrI+
Dry Weight + Tare -qf ,g a7b

Dry Wt & Tare, 10:45:00

10:45:20

10:46:46

10:52:05

1 1 :13:18

12:38:00

16:1 1:00



Job No. nNZ.k ARI sample r'ro. A -2 ctient sample r'r" Ntt l6Cl@
set-up o".t Altg'lU't sampte Description:

Cplgon Batch # lqY Sieve Set #

SOLIDS CONTENT

PIPETTE ANALYSIS
lnitials

PSEP GRAIN SIZE ANALYSIS

SIEViiil"lifl{s s

Sieve Size Weight Retained

Tare 49, 8S ti
4 \f , qs67
10 \9'qgL' (
18 So.tt)o
35 So.)( o S
60 \c, ft1 t^ R
120 So, l7 ) 9
230 \o, \SUl
PAN o. Qs 9 3

Salt Correction
Tare Wt.
Tare + Dry Samole
Salt Correction (x 50)

Moisture Content tnitiats$
Container No. lE.1
Tare Weight 1.5+2c,
!/Vet Weight + Tare L4 Zt4+
Dry Weight + Tare T, 7f 30

Test Sample Initiats t*4
Container No. |3.1
Tare Weight
t 44vA/4V
Wet Weight + Tare aAaroL2-
Dry Weight + Tare 5c.5nUE

Dry Wt & Tare 10:48:00

10:48:2O

1O49:46

10:55:05

1 1:16:18

12:41:OO

16:1,4:00

s E'#:.PF"." : gd+tRfie:A{"€



Job No. bNztp ARtSampre ruo. A-3 ctient sampte N" NURI 16Cj@
set-up o"", 4lZZlU Sampte Description:

Calgon Batch # n> Sieve Set #

SOLIDS CONTENT

Moisture Content InitiatsCll

Container No. 15,3
Tare Weight t.5Do4
Wet Weight + Tare 2l g+6E
Dry Weight + Tare (-,,7c| 1,,r

Test Sample tnitiats tll
ContaiFler No. |.5,3
Tare Weight 4q.e+v
wet weight + Tare 4.6&1+
Dry Weight + Tare g, b\ )9

PIPETTE ANALYSIS
lnitials

PSEP GRAIN SIZE ANALYSIS

SIEVE
tnitials ,4

Sieve Size Weight Retained

Tare 4Y. of( L,o
4 \r. o qLo
10 \Y,l)]l
18 \Y.]o9}-
35 \9,trtr(o
60 47, '4 9Y(
1Z:0 \r,s3)q
230 19, \? )
PAN O', c 1oo

S

Salt Correction
Tare Wt.
Tare + Drv Samole
Salt Correction (x 50)

DryWt&Tare j0:51:00

l,la&45 1O:51:20

l.@zo 1o:s2:46

t. b4 tz



PSEP GRAIN SIZE ANALYSIS

Job No. DWZto ARI sampte No. ctienr sampte r.ro. NSlfficto
set-up s^s.1fuh@ sampre

Calgon Batch # lqY Sieve Set #

SOLIDS CONTENT

PIPETTE ANALYSIS
Initials

, Moisture Content tnitials..lQJ

Container No. /52
Tare Weight / 545b
lVet Weight + Tare =& b3=7
Dry Weight + Tare 5,zt++

Date Sieved:

SIEVE SIS
lnitials

Sieve Size Weight Retained

Tare 51.l+l<
4 51. l+t3
10 SLtlts
18 5t . tq2q
35 5t.725(
60 5I2q6I
120 5l,-4-lol3
230 52.qZz5
PAN 3"+zz*q

Test Samplu tniti"t"-€--

Container No. l5z
;[are Weight 51. 1212
.Wet Weight + Tare t4q 80tD
Dry Weight + Tare 5b.4bt@7

Salt Correction

Dry Wt & Tare

10:54:20

10:55:46

11:22:18
I

12:47:O0

5 E& E_JL_ i 5trFSFF?JL-



Job No. C\fv2-k ARr sampre r'ro. =.€ crient sampre No. trk4t'36C2D
Set-up Date: Sample Description:

Calgon Batch # tqv SieveSet* I oate

SOLIDS CONTENT

, Moisture Content Initialslffi

Container No. tAq
Tare Weight ,4q?+
Wet Weight + Tare 2v.ta27l
Dry Weight + Tare lL, 7 +

Test Sample Initiats (f-l

Container No. 144
Tare Weight 4q.Pbz7
Wet Weight + Tare 15^225L
Dry Weight + Tare lgls)1.

PIPETTE ANALYSIS
lnitials

PSEP GRAIN SIZE ANALYSIS

SIEVEJIEVE ANALYSIS
lnitials ,4 /R

Sieve Size Weight Retained

Tare \ 1, q b 7 2
4 1,t, Kb 72

10 \f ,(7o9
18 9, ??c'' 1
35 Sc, oloa
60 So, iu;>
120 So,ltt (
230 Sc. ? 9 5c
PAN o. ? (]7

Salt Correction
Tare Wt.
Tare + Drv Samole
Salt Correction (x 50)

Dry Wt & Tare, 10:57:00

10:57:20

10:58:46

1 1:04:05

11:25:18

12:50:00

| .9? Ll LI 
' e:33:oo

F ES. E+ JL-- - FSqSF6q -J F



Job No. DW 2b ARt sampte No. F crient sampre r.r". lrt8l46Cl@
set-up o^tet 4lZZlOq Sampte Description:

Calgon Batch # l* Sieve Set * D. o"t"

SOLIDS CONTENT

Moisture Content Initialrtr_

Container No. 0,t*
Tare Weight l.6oR?
Vtet Weight + Tare 30. lY?5
Dry Weight + Tare 1, gl)h

Test Sample Initials \LJ

Contaiher No. Lr+
Tare Weight 60,o39
Wet Weight + Tare nS.xqqo
6ry Weight + Tare 5e, Sttf,.

PIPETTE ANALYSIS
lnitials

PSEP GRAIN SIZE ANALYSIS

SIEVE

Salt Correction
Tare Wt.
Tare + Drv Sample
Salt Correction (x 50)

lnitials A
Sieve Size Weight Retained

Tare !c. o3 /t
4 5o, o37b
10 So, C? I t
18 Qo , Jc I Y
35 Q,0..)lto
60 lo,lq f g

120 lo.I \ 3t1
230 5o. S{oo
PAN o,Jlvs

I , 5'-t ).

Dry Wt & Tare 11:00:00

11:O1:46

1'l:28:18

12:53:00

$ ts.E-JL . F,4fSF&"JU



PSEP GRAIN SIZE ANALYSIS

Job No. OWZb ARtSampte No. a Client Sampte tto. NSfl,aQCJ (D

Set-up o"t", 4l2f169 sampte Description:

CalsonBatch# lqx Sieve Set # L
SOLIDS CONTENT

PIPETTE ANALYSIS
Initials

, Moisture Content Initials €Q

Container No- /oq
Tare Weight 1,5/l54
lrVet Weight + Tare 3t.zz30
Dry Weight + Tare \.2?|7'7

Sieve Size Weight Retained

Tare 61,24,4
4 5l.74ts
10 5t.z4b5
18 Sl.zzru
35 6l.Zst +
60 5t 44sn
120 5l-b-++z
230 51.1+tot'
PAN D,1tx+

?liy"?"^.'&-'''

Salt Correction
Tare Wt.
Tare + Dry Samole
Salt Corection (x 50)

Test sampte Initi"t" eOT
Container No- /oq

.Jare Weight 5/ 2t?q
Wet Weight + Tare lt2. tb2q
Dry Weight + Tare 53"12+t"

Dry Wt & Tare 1 1:03:00

11:O3:20

Z 11:04:46

1 1:10:05

t.b74z 11:31:18

12:56:00

F !E $-iL- . ES$SSSfJE_5



PSEP GRAIN SIZE ANALYSIS

Job No. DWZlz ARI Sample r'ro. H crient sampre No. NSI+Cl Ct@

set-up o^t, 4i|2 P|01 sampte Description: Sr\[1 Clf!,,,, Of;qa-nrC -6rnaS

carsonBatch# lqV Sieveset# I " o".Jr,""Y, 4lZqlOq
SOLIDS CONTENT

Moisture Content lnitialst9 J
I

oContainer No. "tZt= rl"5
Tare Weight /54i2- \
Wet Weight + Tare 33 +x.q J+
Dry Weight + Tare 1.5D4-+ \ l,:

Test Sample Initials W

Contaiher No. zt5
Tare Weight 50.3002
Wet Weight + Tare 1]6. /008
Ory Weight + Tare 5t. 84rze

PIPETTE ANALYSIS
Initials

11:07:46

11:13:05

1 1 :34:18

l.t'*6Z r12:59:00

SIEVE ANALYSIS
Initials

Sieve Size Weight Retained

Tare
z.4a4ozP3

4 50.33a5
10 5b.3sr-=
18 5o.g-St
35 Sp.Lzvzz
60 5',b35s2
120 50^.ffi52_
230 50.v=24
PAN D,Y4 os

Salt Correction
Tare Wt.
Tare + Dry Sample
Salt Correction (x 50)

t.b
.gBo7

E $S.!"JL- " SSfSF$-jFS



PSEP GRAIN SIZE ANALYSIS

Job No, 0W- (" ARr sampre No. J crienr sampre rrr".t-\.\tegC l@

set-up o^t", 41101 SampreDescription: StllcJ Clr+|, Otrgc'ntc dthvi,\ lillfurl gywJl4sh.
carson Batch # \+7 Sieve set # Z " 

o"tlsi"u"Y , llZqln
SOLIDS CONTENT

, Moisture Content InitialsQQ

Container No. tt4
Tare Weight /'54 taz
\flet Weight + Tare 32 2t" lV
Dry Weight + Tare T.23oa

Test Sample Initials Q9
Container No. //4
Tare Weight 4q.q / /t
wet weight + Tare /t0 +tb3
Ery Wdight + Tare b2 2q3q

Dry Wt & Tare 1 1:09:00

1 1 :16:05
I

111:37:18

l.wr?

4t29t2009

Temp:23

SIEVE YSIS
Initials

Sieve Size Weight Retained

Tare 4ot.q3zy
4 4q q32E
10 +q.q3Fq
18 4q 1=51
35 4'13+12
60 5b D54n
120 5o.3zts+
230 SO.Ytoo
PAN o,244+

Salt Correction
Tare Wt.
Tare + Drv Samole
Salt Correction (x 50)

PIPETTE ANALYSIS
lnitials

I "jnqt e:45:oo

g EE. E-iL- r gs*&F@fi E
i--6 +:3 -lg: s-l: - 't9-34:!-:2-! -::: :-



PSEP GRAIN SIZE ANALYSIS

Job No. DwzcA ARt Sampte No. v- ctient sampte N". L\Etq462@
set-up o^t",4123|lC4

Calson Batch # /qV
sampre Description: Srt+U a tary , eyr\ l{ ,d S,fnqg({Sha.r/-'
Sieve Set n

SOLIDS CONTENT
JIEVE ANALYSIS
Initials A R

Sieve Size Weight Retained

Tare 5c.7qre
4 5o, ?q tl
10 \o ,] trq
18 So, 9lq 9

35 \(, o) tY
60 ,,1, oStI
120 St.o q7r
230 st, )g ]\
PAN o,l]\f,

PIPETTE ANALYSIS
Initials

SIEVE

Salt Correction
Tare Wt.
Tare + Drv Samole
Salt Correction (x 50)

Moisture content tnitiats-(d4

Container No. lxz
Tare Weight t,5?Jb
Wet Weight + Tare 3l.tA"L
Dry Weight + Tare fo, \) qq

Test Sample lnitials -@
Container No. Is4
Tare Weight 50,a4+l
Wet Weight + Tare 7+.qw
I9ry Weight + Tare Sl. Ll) 7o

Dry Wt & Tare 11:12:O0

1 1 :19:05

11:40:18

bt?z i

g 5s seJE__



PSEP GRAIN SIZE ANALYSIS

?e
s2
L,

Job No. O\tvzk ARr sampre r.ro. L crient sampre r.r". \-\SzOGCl o
set-up oat : 4lz?Locl sampte Description: sr\\ clay , or€anrc{nqft oilfire I sril.!+.Shea
Calgon Batch # lqY Sieve Set * t Date Sieved , 4lZqlO"l

SOLIDS CONTENT

Moisture content Initials Q4 
--a

;l?
*g

Container No. \/tao
Tare Weight /.5h25
Wet Weight + Tare 'r' z+9toz 9_4 'Dry Weight + Tare 4,ryD\ L

Test Sample Initiats ffi
Container No. /bo
Tare Weight 50 b533
wet weight + Tare /55 

^YSYEry Weight + Tare VD-r6q*T

irEVE ANa(
Initials \

Sieve Size Weight Retained

Tare -=b.bn23
4 5D.b?23
10 5o.+al t

18 5o-llozo
35 50 7b5z
60 5t.+1+q
120 53 A26U
230 55#sY
PAN 4. rDzE

PIPETTE ANALYSIS
Initials

4t29t2009
i

Temp:23

TIME

Salt Correction

Tare lD Tare Wt DryWt&Tare, 11:15:00

L- .53 L1 5 l-a<M 11:1s:20

L-) .5q ?1 l.7gZ+ 11:16+G

L*3 1..\q 9t 11:22:05

L- L{ l,sq: ( l.b7t''+ 11:43:18

L-S I,\)l? l.6zz+_ 13:08:00

L- r 1,5) Io I,zlvtt 16;4J:00

L-? l, 5o \f I ,5qqfr e:51:oo

&
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-lfl E Analytical Resources, I ncorporated
-aU Analytical Chemists and Consultants

June 9. 2009

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

RE: Project: 002330.WD1 0
ARlJob: 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 ARl. Should you have any
questions or problems, please feel free to contact me at your convenience.

Sincerely,

ANlgYrc% REYoP RCES, I NC

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

cc: eFile OW23

Enclosures

4611 South 134th Place, Suite 100. TukwilaWAg8l68 o 206-695-6200.206-695-6201 fax



Chain of Custody
Documentation

prepared
for

Ecology & Environment

Project: 002330.WD10

ARI JOB NO: OW23

prepared
by

Analytical Resources, Inc.

#w#"S: ffiqsffi&s



Chain of Custody Record & Laboratory Analysis Request

,,,,,,,,,No.r of ' ,,,,,,,,,,,,.,,;,;,,.,,,,,t, ',,,, Qootef.,.,.,.,., .:.:.:.:.:.:.,.:.:.:.:.:

Coolers: 0 Tempb: ' r*rnrc
Client Project Name:

oozZBO. w
Client Project #:

Comments/Soecial I nstructions

& Time: r ta/2,/nq

Analytical Resources, Incorporated
Analytical Chemists and Consultants
461 1 South 134th Place, Suite 

.l 
00

Tukwila WA 98168
206-695-6200 206-695-6201 (fax)

f),nwottnamy:ABlwilpedorma|Irqu6stedsen/ic6ina6at!er€wit4Ew|opdabnekoe!ogvfolbwingAB|stda'dopenwProcedU.e2NtEAF|auaI9Ae9un|w
&negB stfards tor he ind@ty. rhe total liabll y ot AFl, iE oficers, agpnts, enployees, or successots. atising od ol ot k conneclion
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JtE Analytical Resources, Incorporated
-at Analytical Chemists and Consultants Gooler Receipt Form

,rl
ARI Cfient: 3- oglo q;1

--,,
COC No(s):

AssignedARtJob *o, W

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.) .......,.....

Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemistry).. ,

lf cooler temoerature is out of compliance fill out form 00070F
1,4 ,

Cooler Accepte a oy: // l- oate:

Project Name:

Complete custody forms and attdch all shtpping documents

Delivered by: Fed-Ex UP{Courier Hand Delivered Other:_

Tracking r.ro, " /G

A""U /1/,f
'r/u1o q

Temp Gun lD#:

rime: / f ZC

YES

(YEs_"/r--YEg'

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? .. . Bubble Wrap Wet lce Gel Packs Baggies Foam Block

Was sufficient ice used (if appropriate)? .................

Were all boftles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Dkl the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (aftach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

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

Paper

NA

/'7^:YES (xg-,
Other: 11on<-

YES aria ,-"''/"---\ \-qYEg NO

NO

NO

NO

NO

NO

@
NO

NO

Samples Logged by:

NA

&

r7R.V
cr_Es--'

G
GE,
C9

YES

YES

@
J\\- D'ot \lzllq rime: llZL?

" Notlty ProJect Manager of dlscrepancles or concerns "'

Featrubcles'
:f J rllm

. rooe

:irltGi irr F,rrhhi:s
:..1 rlrtl

$ca
Small ) "sm'
Peabubbles ) "pb"
Large ) "lg"
Headspace ) 'hs"

0016F
3t12t09

Revision 012
il"i".*sH.ds ; Mm#k*w'*.

Cooler Receipt Form
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fl F- Anal yti cal Reso u rces, I n co rpo rated
-aU Analytical Chemists and Consultants

Client: Ecology and Environment ARI Project No.: OW23

Client Proiect: 002330.WD1 0

Case Narrative

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.
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.
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.
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 (weUdry density) was determined according to ASTM D2937.
Porosity of the sample was calculated using the density,and specific gravity
data.
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.
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 load 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

1.

2.

3.

4.

5.
6.
7.

8.

9.

4611 South 134th Place, Suite 100 o Tukwila WA 981 68 . 2o6-695-6200 .#CI6ff9$-6&ffim,



qD 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:
Title: technical Division Manager

o^t", r/t/dt

4611 South 134th Place, Suite 100 . Tukwila WA 98168 . 206-695-6200 dJilffi;6${6ffi8ffi#
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GEOTECHNICAL ANALYSIS
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Data Release Authorized:
Renorfecl:- O6/O5/09
Date Received: 04/2I/09
Page 1 of 1

Client/
ARI ID

GEOTECHNICAI. AI{A],YSTS DATA SHEET
Moisture Content by Method ASTM D2216

Date
Samp1ed Matrix

Alsbfi3*@
INCORPORATEO

QC Report No: OW23-Ecofogy & Envi-ronment
YTOICCI: UUZJJU. WU.LU

002330.wD10

Analysis
Date Result

NS05 0-24"
o[l]23A 09-9614

NS05 0-18"
ot,{23B 09-96'7 5

NS12 0-24"
ow23c 09-961 6

NSlB 0-24"
ow23D 09-9611

NS05 2 4-48"
ow23E 09-9713

NSI2 24-48"
ow23F 09-91r4

NS18 24-48"
old23G 09-9715

04/20/09 Sediment 05/29/09 13:5'7 726 -O

04/20/09 Sediment 05/29/09 13:57 38.11

04/20/09 Sediment 05/29/09 73:5'7 880.5

04/20/09 SedimenL 05/29/09 13:57 842.8

04/20/09 Sediment 05/29/09 13:57 126.0

04/20/09 Sediment 05/29/09 13:57 880.5

04/20/09 Sediment 05/29/09 13:57 842.8

Reported in Percent

Dannrt f ar Ahl? ?

t * g*.! @ _-5 .. #H tr E t"*5 9#E *J



Data Release Authorized:
Renortecl: 06/O5/09
Date Received: 04/2I/09
Paqe 1 of 1

Client/
ARI ID

GEOTECIINICAI, A}TAI,YSIS DATA SHEET
Wet Density by Method ASII.I D2937

Date
Sampled Matrix

*xsbffirr@
INCORPORATED

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

002330.wD10

Analysis
Date Result

NS05 0-24"
ow234 09-961 4

NS05 0-18"
oh'/238 09-9675

NS12 0-24"
ow23c 09-9616

NS18 0-24"
oI,{23D 09-961'l

NSO5 2 4-48^
ow2 3E 09-9'71-3

NSr2 24-48"
oI,1]23F 09-91I4

NS18 24-48"
ow23c 09-9115

04/20/09 Sediment 05/29/09 13:57 96.1

04/20/09 Sediment 05/29/09 13:57 95.1

04/20/09 Sediment 05/29/09 13:57 12.9

04/20/09 Sediment 05/29/09 13:57 84.9

04/20/09 Sediment 05/29/09 13:.5'7 64.5

04/20/09 Sediment 05/29/09 73:51 62-9

04/20/09 Sediment 05/29/09 13:57 59-1

Reported in lblft3

r"*qo+o**+ . ffi,i€$ffigldl,



Data Refease Authorized:
Rcnnrfarl' 06/O\/09
Date Received: 04/27/09
Page 1 of 1

Client/
ARI ID

GEOTECHNICAL AI{AIYSIS DATA SHEET
Dry Density by Method CalcDD

Date
Sampled Matrix

Ar35fiS*@
INCORPORATED

QC Report No: OW23-Ecology & Environment
Pror ect' a vu tJJU . wDl- u

002330.wD10

Analysis
Date Result

NS05 0-24"
ow234 09-9614

NS06 0-18"
ow23B 09-9615

NS12 0-24"
ow23c 09-9616

NS18 0-24"
ow23D 09-9611

NS05 2 4-48"
ow23E 09-9113

NSI2 24-48"
ow23F 09-9114

NS18 24-48"
ow23c 09-9115

04/20/09 Sediment 05/29/09 13:57 42.8

04/20/09 Sediment 05/29/09 13

04/20/09 Sediment 05/29/09 13

04/20/09 Sedi-ment 05/29/09 L3

04/20/09 Sediment 05/29/09 13

O4/20/09 Sediment 05/29/09 13

04/20/09 Sediment 05/29/09 13

51 69.3

51 1.4

51 9.0

51 28.5

57 6-4

51 6.3

Reported in lblft3

k6n^rf f r (tt[t/<

.qJq,+f d:s5: ,u:#HFi4E & *



Data Release Autho rized: ?(2Reported: 06/05/09 U
Date Received: 04/21,/09
Page 1 of 1

Client/
ARI ID

GEOTECHNICAL A}TATYSIS DATA SHEET
Porosity by Method CalcPor

Date
Sampled Matrix

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

002330.wD10

Anal.ysis
Date Result

firs!fisrb@
INCORPORATED

NS05 0-24"
ow23A 09-961 4

NS06 0-18"
ot,1]238 09-96't5

NS12 0-24 "
ow23c 09-96't 6

NS18 0-24"
ow23D 09-961'7

NS05 24-48"
ow23E 09-97 13

NS12 2 4-48"
o!1]23F 09-91]-4

NS18 2 4-48"
ow23c 09-91L5

04/20/09 Sediment 05/29/09 13:57 0.73

04/20/09 Sediment 05/29/09 13:57 0.59

04/20/09 Sediment 05/29/09 13:57 0.95

04/20/09 Sediment 05/29/09 13:51 0.94

04/20/09 Sediment 05/29/09 13:.57 0.75

04/20/09 Sedlment 05/29/09 13:.51 0.95

04/20/09 Sedi-ment 05/29/09 13:57 0.95

Reported in Std Units

Report for OW23

Lj{.Jg,S " d##bs 3. H



Ecology & Environmenl
002230.wD10.05

Percent Finer (Passing) Than the Indicated Size

Sieve Size
(microns) 3" 2- 1 112', 1 314" 1t2' 2/qn

(4750)
#10

(2000)
#20

(850)
#44
(425\

#60
(250)

#1 00
(1 50)

#200
(75) 32 22 13 I 7 1a

NS05 0-24" 100.0 100.0 100.0 100.0 00.0 100.0 100.0 100.0 99.8 99.3 98.7 98.3 97.8 96.8 84.1 74.6 60.3 44.4 28.6 17.5
NS06 0-18" 100.0 100.0 100.0 100.0 00.0 9S.4 97.4 94.1 89.2 tt.J oJ.c 43.3 24.2 12.7 11.8 10.5 9.2 9.2 5.2 2.6 1.3
NS12 0-24' 100.0 100.0 100.0 r 00.0 00.0 100.0 100.0 100.0 99.9 99.5 99,3 99.0 98.5 97.0 do.3 81.7 68.1 lt.I 48.1 27.2 16.0

NS18 0-24' 100.0 100.0 100.0 100.0 00,0 100.0 100.0 100.0 99.9 96.9 95.7 s4.7 93.2 90.5 dJb 79.1 67.8 58.1 46.8 29.1 18.6
NS05 2448" 100.0 100.0 100.0 r 00.0 00.0 99,7 99.7 99.7 99.7 98.5 97.7 97,0 96,3 93.9 81.0 73.9 63.6 JC. O 42.9 28.6 16.7

NS12 2448' 100.0 100.0 100.0 100.0 00.0 100.0 100.0 100.0 100.0 99.9 99.7 99.6 99.6 99.4 80,5 74.0 oJ. / AOO 52.4 zz.c 9.4
NS18 2448' 100.0 100.0 100.0 100.0 00.0 100.0 100.0 100.0 90.0 84.8 83.2 82.4 81.6 79.8 71.6 o/.v 56.8 51.7 46.5 16.2 10.3

Testing performed acoording to ASTM D4211|,422

ruI

Fd::

ow23



Ecology & Environment
002230.wD 10.05

Percent Retained in Each Size Fraction

Description %Coarse Gravel % Gravel
% Coarse

Sand
% Medium Sand % Fine Sand

'/o Yel\
Coarse

sih

% Coarse
sitr

-/o

Medium
qitr

Yo Fine
sitt

% Fine
silt

%Very
Fins Silt

o/o Clay

Particle Size
lmicronsl 3-2" 2-1 1t2 1-3t4" 3t4-1t2" 1t2-3t8 3/8"4750

4750-
2000

2000-850 850-425 425-250 250-1 50 T C-JZ 32-22 22-13 9-7 l -5.2 <3.2

NS05 0-24" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 0.5 0.4 0.5 1.0 12.7 14.3 4.8 11 .1 15.9 28.6
NS06 0.1 8" 0.0 0.0 0.0 0.0 0.6 2.0 3.3 4.9 11.8 14.0 20.2 1 9.1 1 1.5 0.9 1.3 1.3 0.0 2.6 2.6
NS1 2 0-24' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 u.l 0.3 0.5 t.c 10,5 4.8 13.6 10.4 20.8 27.2
NS1 I 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 1 1.3 9.1 1 1.3 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 2.4 12.9 7.1 10.3 7.9 12.7 14.3 28.6
NS1 2 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 2448' 0.0 0.0 0.0 0.0 0.0 0.0 0,0 9.9 5.2 t.o 0.8 0.8 1.8 6.2 J.l 11 .1 5.2 5.2 2n2 16.2

ow23
tr:

tk:
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GEOTECHNICAI, ANAIYSIS DATA SHEET
Moisture Content by Method ASTM D2215

Arsiil:*@
INCORPORATED

Data Ref ease Authorized:()
Renorrecl : 06 / 05 / 09 ll
Date Received: O4/2I/Og v

Page 1 of 1

Client/
ARI ID

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

002330.wD10

Analysis
Date Result

Date
Sampled Matrix

NS05 0-24"
ow23A 09-961 4

NS06 0-18"
ow238 09-9615

NS12 0-24"
ow23c 09-961 6

NSlB 0-24"
ow23D 09-96'71

NS05 24-48"
oVJ23E 09-9713

NSr2 24-48"
ow23F 09-9174

NS18 2 4-48"
ow23G 09-9115

04/20/09 Sedj-ment 05/29/09 13:57 126.0

04/20/09 Sediment 05/29/09 13:57 38.11

04/20/09 Sediment 05/29/09 13:57 880.5

04/20/09 Sediment 05/29/09 t3:51 842.8

04/20/09 Sediment 05/29/0 9 13:57 L26.0

04/20/09 Sediment 05/29/09 73:51 880.5

04/20/09 Sediment 05/29/09 13:57 842.8

Reported in Percent

PAnArt tdr tlt(t/ <



ANALYTICALI'A^
GEOTECHNICAL AIiIAI,YSIS DATA SHEET RESOURCES\7
Wet Density by Method ASTM D2937 INCORPORATED

n-+- D^r^-6^ ^"*horized:[\f2 ec Report No: ow23-Ecology & EnvironmentudLd nefcdDe f,uL

Reported: 05/05/09 / eroject: 002330.WD10
Date Received: 04/2I/09 002330.WD10
Page 1 of 1

Client/ Date Analysis
ARI ID Sampled Matrix Date Result

NS05 0-24"
ow23A 09-9614

NS06 0-18"
ow238 A9-96'75

NS12 0-24"
ow23c 09-961 6

NSlB 0-24"
ow23D 09-9611

NS05 24-48"
oI,V23E 09-9113

NSI2 24-48"
ow2 3F 09-911"4

NSlB 24-48"
ow23G 09-9715

04/20/09 Sediment 05/29/ 09 13:57 96.1

04/20/09 Sedlment 05/29/09 73:51 95.1

04/20/09 Sediment 05/29/09 13:51 12.9

04/20/09 Sedlment 05/29/09 13:57 84.9

04/20/09 Sediment 05/29/0 9 l-3:57 64.5

04/20/09 Sediment 05/29/09 13:57 62.9

04/20/09 Sediment 05/29/09 13:57 59.1

Reported in lblft3

Pan^rl- fnr OhT??



Data Release Authorized:
Renrlrf c.l . O6/O\/09
Date Received: 04/2I/09
pada I nT I

Client/
ARI ID

GEOTECHNICAL AIIALYSIS DATA SHEET
Dry Density by Method CalcDD

Date
Sampled Matrix

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

002330 . vVD10

Analysis
Date Result

firs5fi8rb@
INCORPORATED

NS05 0-24"
ow23A a9-96'7 4

NSO6 0-18"
ow238 09-9615

NS12 0-24"
oI,V23c 09-961 6

NS18 0-24"
oi,{2 3D 09-961'7

NS05 2 4-48"
ow2 3E 09-911-3

NSr2 24-48"
ow23F 09-9'774

NS18 24-48"
ow23c 09-9715

04/20/09 Sediment 05/29/09 13:57 42.8

04/20/09 Sediment 05/29/09 13:57 69.3

04/20/09 Sediment 05/29/09 73:57 1.4

04/20/09 Sediment 05/29/09 13:57 9.0

04/20/09 Sedj-ment 05/29/09 13:57 28.5

04/20/09 Sediment 05/29/0 9 13:57 6.4

04/20/09 Sediment 05/29/09 13:57 6.3

Reported in Lblft3

!ann rl i r I lit / <
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Data Release Authorized:
Renorf erl : O6 / 05 / 09
Date Received: 04/2I/09
Page 1 of 1

CIient/
ARI ID

GEOTECHNICAL ATiIAIYSIS DATA SHEET
Porosity by Method CalcPor

Date
Sampled Matrix

AlssfiSr!@
INCORPORATED

QC Report No: OW23-Ecofogy & Environment
Project: OO2330.WDl-0

002330.V.]D10

Analysis
Date Resu1t

NS05 0-24"
oI,1123A 09-9614

NSO6 0-18"
ow238 09-9615

NS12 0-24"
ow23c 09-961 6

NSlB 0-24"
oi,V23D 09-9611

NS05 24-48"
ot,1123E 09-9'773

NSr2 24-48"
o!V23F 09-9174

NS18 24-48"
ovi23G 09-9715

04/20/09 Sediment 05/29/09 13:57 0.73

04/20/09 Sediment 05/29/09 13:57 0.59

04/20/09 Sediment 05/29/09 l-3:51 0.95

04/20/09 Sedi-ment 05/29/09 L3:57 0 -94

04/20/09 Sediment 05/29/09 13:57 0.75

04/20/09 Sediment 05/29/09 13:57 0.95

04/20/09 Sediment 05/29/0 9 13:57 0.95

Reported in Std Units

kann rr f  r l lt[t / <



Ecology & Environmenl
002230.wD10.05

Percent Finer (Passing) Than the Indicated Size

Sieve Size
(microns)

3" 1 1t2" 1' 3t4" 1t2" 3/8"
#4

(47s0)
#10

(2000)
#20

(8s0)
#40
(425)

#60
(250)

#1 00
(150)

#200
(75)

32 22 '13 9 7 1.3

NS05 0-24" 00.0 100.0 100.0 00.0 100.0 100.0 100.0 100.0 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

N506 0-18" 00.0 100.0 100.0 00.0 100.0 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 2.6 1.3

NS12 0-24" 00.0 100.0 100.0 00.0 100.0 100.0 100.0 100.0 99.9 99.5 99.3 99.0 98 97.0 86.5 81.7 68.1 57.7 48.1 27.2 16.0

NS18 0-24" 00.0 100.0 100.0 00.0 100.0 100.0 100.0 100.0 99.9 96.9 95.7 94.7 93.2 90.5 85.6 79.1 67.8 58.1 46.8 29.1 18.6

NS05 2448" 00.0 100.0 100.0 00.0 100.0 99.7 99.7 99.7 99.7 98.5 97.7 97.0 96.3 93.9 81.0 73.9 oJ-o 55.6 42.9 28.6 16.7

NS12 24-48' 00.0 100.0 r 00.0 00.0 100.0 100.0 100.0 100.0 100.0 99.9 99.7 99.6 99.6 99.4 80.5 74.0 63.7 59.9 52.4 22.5 9.4

NS18 2448" 100.0 100.0 100.0 00.0 100.0 100.0 100.0 100.0 90.0 84.8 83.2 82.4 81.6 79.8 71.6 o/.v 56.8 51.7 46.5 16.2 10.3

Testing performed according to ASTM D4211D422

Utu ir
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Ecology & Environment
002230.wD10.05

Percent Retained in Each Size Fraction

Description %Coarse Gravel % Gravel
% Coarse

Sand
% Medium Sand o/o Fine Sand

'/oYery
Coarse

silr

% Coarse
silt

Yo

Medium
sitf

% Fine
silt

% Fine
silt

%Yery
Fine Silt

oh Clay

Particle Size
(micronsl 3-2" 2-1 1t2" 1 1t2"-1 1-3t4" 3t4-1t2" 112-318" 3/8"475(

4750-
2000

2000-85( 850-425 425-250 250-1 50 1 50-75 75-32 32-22 22-13 1 3-9 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 0.5 0.4 NR 1.0 12.7 9.5 14.3 4.8 11.1 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? 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 0.5 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 2448" 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 1.2 0.8 0.7 0.7 2.4 12.9 7.1 10.3 7.9 12.7 14.3 28.6
NS12 2448" 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 2,7 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 c.z 1.6 0.8 0.8 1.8 8.2 3.7 11 .1 c.z 5.2 30.3 16.2
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002330.wD10

Atterberg Limits
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-+NS05 24-48" +NS12 24-48" r NS18 24-48"

Sample ldentification

As-
Received
Moisture
Content

Plasticity
Index

Liquid Limit Plastic Limit USCS

NS05 24-48" 125.97 492.4 654.9 162.5 OH
NS12 24-48" 880.48 452.7 624.9 172.2 OH
NS18 24-48" 842.75 51 9.1 718.2 199.2 OH
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Sample ldentification

As-
Received
Moisture
Content

Plasticity
lndex

Liquid Limit Plastic Limit USCS

NS05 0-24" 125.97 28.2 87.4 59.3 MH

NS06 0-18" 38.1 1 NA NA NA Non-Plastic
NS12 0-24" 880.48 345.0 486.0 140.9 OH
NS18 0-24" 842.75 390.7 510.4 119.7 OH
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Deformation versus Square Root of Time
Increment #1: 10psf

Squa.o Root of Time - (mln)

o.oooo 2.0000 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000

0.0000

E 0.0100

o

Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

o.3162 0.00000.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.08
35.08
40.08
45.08
50.08
55.08
60.08
80.07
100.07
120.05
1 40.1 0
160.08
180.08
200.07
220.07
240.05
240.12

0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4848
5.9231
6.3311
6.7144
7.0770
7.4218
7.7513
8.9480
10.0033
10.9567
11.8364
12.6524
13.4195
14.1445
14.8346
15.4935
15.4957

0.0000
0.0000
0.0000
0.0001
0.0002
0.0015
0.0033
0.0077
0.0090
0.0111
o.0124
0.0136
0.0144
0.0148
0.0149
0.0150
0.0151
0.0152
0.0153
0.0158
0.0161
0.0163
0.0164
0.0172
0.0174
o.0177
0.0179
0.0180
0.0185
0.0185

0.0000
0.0000
0.0000
0.0000
0.000'1
0.0002
0.0014
0.0033
0.0077
0.0090
0.0111
0.0124
0.0136
0.0144
0.0148
0.0149
0.0150
0.0150
0.0152
0.0153
0.0158
0.0160
0.0163
0.0164
0.0171
0.0174
0.0176
0.0179
0.0180
0.0184
0.0'184

0.0238
0.0456
0.0726
-0.0460
0.0408
0.0907
0.0872
0.3081
0.2879
0.2284
0.2798
0.3417
0.4743
o.3711
o.3262
o.3711
0.2950
0.3452
0.4068
0.4115
0.3221
0.3426
0.3262
0.3762
0.2748
0.3556
0.3711
0.3512
0.2953
0.3476
0.3414
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Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

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

Square Root of Tlm6. (mln)

o.oooo 2.0ooo 4.oo0o 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18 0000

0.0000

0.0050

0.0100

E

o

0.0250

0.0300

0.10
0.20
0.35
0.60
1.'10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.17
25.17
30.1 5
35.15
40.15
45.15
50.1 5
55.15
60.13
80.1 3
100.12
120.12
140.17
160.17
180.17
200.17
220.17
240.15

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4907
5.0166
5.4909
5.9287
b.5JO4
6.7194
7.0817
7.4263
7.7546
8.9517
10.0058
10.9598
11.8392
12.6557
13.4226
14.1480
14.8380
15.4968

0.0000
0.0001
0.0001
0.0002
0.0004
0.0007
0.0009
0.0011
0.0016
0.0024
0.0034
0.0040
0.0050
0.0062
0.0083
0.0092
0.0108
0.0120
0.0138
0.0150
0.0165
0.0190
0.0210
0.0224
0.0234
0.0246
0.0254
0.0263
0.0272
0.0276

0.0185
0.0185
0.0'186
0.0186
0.0188
0.0191
0.0193
0.0195
0.0201
0.0208
0.0218
0.0225
0.0234
0.0246
0.0267
0.0277
0.0293
0.0305
0.a322
0.0335
0.0350
o.o374
0.0394
0.0408
0.0418
0.0430
0.0438
0.0447
0.0457
0.0461

0.3869
0.3842
0.3533
0.3283
0.3949
0.3726
0.3628
o.3782
0.3595
o.4011
0.4761
0.4939
0.4535
0.5623
0.5712
0.61 16
0.6259
0.6735
o.7413
0.7133
0.7433
0.6637
0.6530
0.6544
0.7243
0.6675
0.6211
0.6794
0.6434
0.6066
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Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

0.0000

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

squaro Root of Timo - (min)

4.0000 6.0000 8.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0 0250

0.0300

0.0350

0.0400

0.10
o.20
0.35
0.60
1.12
2.12
3.12
4.12
7.12
9.12
12.12
15.12
20.12
25.12
30.12
35.12
40.12
45.12
50.12
55.12
60.12
80.12
100.12
112.78

0.3162
0.4472
0.5916
0.7746
1.0567
1.4549
1.7654
2.0290
2.6677
3.0194
3.4809
3.8880
4.4852
5.0117
5.4879
5.9259
6.3338
6.7169
7.0793
7.4241
7.7535
8.9508
10.0058
10.6199

0.0001 0.0462
0.0463
0.0465
0.0467
0.0472
0.0485
0.0498
0.0510
0.0537
0.0563
0.0591
0.0625
0.0675
0.0704
0.0722
0.0740
0.0749
0.0754
0.0760
0.0767
0.0772
0.0791
0.0808
0.0820

o.7326
0.7731
0.8218
0.7163
0.8816
0.9515
0.9824
0.9952
1.0299
1 .1 385
1.2514
1.2794
1.3430
1.3287
1.4179
1.3977
1 .3180
1.3772
1.3276
1.4129
1.3820
1.3832
1.3157
1.3739

0.0002
0.0004
0.0006
0.0011
0.0024
0.0037
0.0049
0.0076
0.0102
0.0130
0.0164
0.0214
0.0243
0.0261
0.0279
0.0288
0.0293
0.0299
0.0306
0.0311
0.0330
0.0347
0.0359
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Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

0.0000

Deformation versus Square Root of Time
Increment #4: 80psf

squareRootof Time- (mln)

4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 1 8.0000

0.0000

0.0050

0.0100

0.0150

0.0200

0.0250

0.0300

0.0350

0.0400

0.0450

0.0500

0.10
0.20
0.35
0.60
'1.10

2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.12
30.12
35.12
40.12
45.12
50.12
55.12
60.12
80.12

1 00.1 3
120.13
140.13
1 60.1 0
1 80.1 0
200.08
220.08
240.O5

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0117
5.4879
5.9259
6.3338
6.7169
7.0793
7.4241
7.7535
8.9508
10.0067
10.9605
11.8378
12.6531
13.4201
14.1451
14.8352
15.4935

0.0015 0.0836
0.0839
0.0856
0.0878
0.0901
0.0933
0.0946
0.0962
0.1 004
0.1043
0.1 081
0.1 1 01

0.1123
0.1138
0.1150
0.1160
0.'1165
0.1171
0.1178
0.1183
0.1188
0.1 203
0.1 209
0.1216
0.1227
0.1233
0.1241
0.1244
0.1251
0.1 255

2.2382
2.4297
2.5855
2.6452
2.6500
2.7710
2.7897
2.7511
2.6782
2.7380
2.7142
2.6714
2.7309
2.8209
2.7011
2.7225
2.6937
2.7600
2.7737
2.7413
2.7401
2.7582
2.7520
2]273
2.7332
2.7202
2.7309
2.7389
2.7285
2.7056

0.0018
0.0035
0.0057
0.0080
0.0112
0.0125
0.0141
0.0183
0.0222
0.0261
0.0280
0.0302
0.0318
0.0329
0.0339
0.0344
0.0350
0.0357
0.0362
0.0367
0.0382
0.0388
0.0395
0.0406
0.0412
0.0421
0.0423
0.0430
0.0434
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Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

Deformation versus Square Root of Time
Increment #5: 1 80psf

Square RootolTim€ - (mln)

o.oooo 2.o0oo 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000

0.0000

0.0100

0.0200

9

E o.oroo

6

o

0.10
0.20
0.35
0.62
1.12
2.12
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.17
30.17
35.17
40.17
45.15
50.15
55.15
60.15
80.1 5
100.13
120.12
140.12
160.17
1 80.1 5
200.15
220.13
240.O7

0.3162
0.4472
0.5916
0.7853
1.0567
1.4549
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0166
5.4924
5.9301
6.3377
6.7194
7.0817
7.4263
7.7556
8.9527
10.0067
10.9598
11.8371
12.6557
13.4220
14.1474
14.8369
15.4941

0.0035 0.1291
0.1 31 8
0.1 339
0.1 375
o.1415
o.1471
0.1515
0.1548
0j602
0.1 626
0.1644
0.1 662
0.1 681
0.1687
0.1704
0.1711
0.1715
0.1723
0.1724
0.1724
0.1727
0.1742
0.1758
0.1 766
0.1770
0.1 768
0.'t775
0.1776
0.1 785
0.1 786

5.7230
5.9156
5.9394
6.0914
6.1071
6.1571
6.1 535
6.2150
6.1 951
6.1160
6.1749
6.0735
6.1392
6.1583
6.O774
6.1 1'13

6.0890
6.1178
6.1 568
6.1511
6.0952
6.1119
6.0949
6.1282
6.1 065
6.1 603
6.1 306
6.1544
6.1817
6.1 583

0.0062
0.0084
0.01 19
0.0159
0.0215
0.0259
0.0292
0.0347
0.0371
0.0389
0.0406
0.0426
0.0431
0.0448
0.0455
0.0459
0.0467
0.0469
0.0469
0.0471
0.0486
0.0502
0.0510
0.0514
0.0512
0.0520
0.0520
0.0529
0.0530
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Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

0 0000

0.0000 F
2.0000 4.0000

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

Squar6 Root ot Time - (min)

6.0000 8.0000 10.0000 12.0000 14.0000 18.0000

0.0100

? o.orso

o

0.0200

0.0250

0.0300

0.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.08
25.15
30.17
35.17
40.17
45.17
50.17
55.17
60.17
80.17
100.17
120.17
140.17
160.17
180.17
200.17
220.17
240.17
240.20

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0'166
3.4785
3.8859
4.4814
5.0150
5.4924
5.9301
6.3377
6.7206
7.0828
7.4274
7.7567
8.9536
10.0083
10.9621
11.8392
12.6557
13.4226
14.1480
14.8380
15.4973
15.4984

0.0018
0.0032
0.0043
0.0059
0.0077
0.0114
0.0121
0.0132
o.0162
0.0170
0.0193
0.0201
0.0213
0.0218
0.0225
0.0230
0.0234
0.0236
0.0240
0.0245
0.0247
0.0262
0.0268
0.0271
0.0273
0.0276
0.0277
0.0278
0.0280
0.0284
0.0284
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0.1803
0.1817
0.1 829
0.1 845
0.1862
0.1900
0.1 906
0.1 91 7
0j947
0.1 955
0.1979
0.1 986
0.1 998
0.2004
0.2010
0.2016
0.2019
0.2022
0.2025
0.2030
0.2032
0.2047
0.2053
0.2056
0.2059
0.2061
0.2062
0.2064
0.2065
0.2070
0.2069

9.2003
9.3918
9.4248
9.4417
9.4747
9.5036
9.2464
9.5211
9.5886
9.5500
9.6011
9.5446
9.5892
9.5535
9.5440
9.5690
9.5532
9.5161
9.5666
9.5544
9.5211
9.5057
9.5306
9.4902
9.5390
9.5226
9.5072
9.5321
9.5461
9.4938
9.51 16
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Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

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

Square Root of Tlme . (min)

o.o00o 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

9

3 o.ozoo

o
0.0250

0.0300

0.0350

0.0400

0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.1 0
35.1 0
40.12
45.12
50.12
55.12
60.1 2
80.12

1 00.1 3
120.13
'140.13

1 60.1 0
1 80.1 0
200.08
220.07
240.O5
240.05

0.10 o.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4863
5.9245
6.3338
6.7169
7.0793
7.4241
7.7535
8.9508
10.0067
10.9605
11.8378
12.6531
13.4201
14.1451
14.8346
15.4935
15.4935

0.0029
0.0061
0.0078
0.0108
0.0146
0.0185
0.0204
0.0225
0.0254
0.0265
0.o274
0.0285
0.0297
0.0303
0.0307
0.0315
0.0318
0.0319
0.0323
0.0324
0.0325
0.0336
0.0347
0.0353
0.0359
0.0360
0.0364
0.0367
0.0371
0.0375
0.0375

0.2099
0.2131
0.2147
0.2178
0.2216
0.2255
0.2274
o.2294
0.2324
0.2335
o.2344
0.2355
0.2367
0.2373
0.2377
0.2384
0.2388
0.2389
0.2393
0.2393
0.2395
0.2406
0.2417
0.2423
0.2429
0.2430
0.2434
0.2437
0.2441
0.2445
0.2445

15.5970
15.8491
15.9537
1 6.1 883
16.3096
16.1776
16.4452
16.3819
16.3807
16.3926
16.3869
16.4104
16.3417
16.3346
16.4256
16.3465
16.3676
16.3833
16.4163
16.3798
16.3700
16.3720
16.4223
16.3961
16.3774
16.3382
16.3346
16.3750
16.3664
16.4238
16.3771
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Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

0.0000 2.0000

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

Square Root of llme . (mln)

4.0000 6.0000 8.0000 10.0000 12.0000

-0.0070

-0.0060

-0.0050

-0.0040

-0 0030

-0.0020

-0 0010

0.0000

0.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.08
25.17
30.17
35.17
40.1 5
45.15
50.'15
55.'15
60.1 5
80.'13
100.12
120.12
140.10
160.17
180.15
200.13
220.13
240.12
240.17

0.3162
0.4472
0.5916
o.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4814
5.0166
5.4924
5.9301
6.3364
6.7194
7.0817
7.4263
7.7556
8.9517
10.0058
10.9598
11.8364
12.6557
13.4220
14.1468
14.8369
15.4957
15.4973

-0.0017
-0.0027
-0.0038
-0.0047
-0.0051
-0.0053
-0.0054
-0.0055
-0.0057
-0.0058
-0.0058
-0.0058
-0.0058
-0.0059
-0.0059
-0.0059
-0.0059
-0.0059
-0.0060
-0.0059
-0.0060
-0.0062
-0.0060
-0.0061
-0.0062
-0.0061
-0.0061
-0.0062
-0.0063
-0.0062
-0.0062
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0.2428
0.2418
0.2408
0.2398
0.2394
o.2392
0.2391
0.2390
0.2388
0.2387
0.2387
0.2387
0.2387
0.2386
0.2386
0.2386
0.2386
0.2386
0.2385
0.2386
0.2385
0.2384
0.2385
0.2384
0.2383
0.2384
0.2384
0.2383
0.2382
0.2383
0.2383

6.6967
6.3256
6.1 380
6.1 758
6.2260
6.0714
6.2020
6.1080
6.1452
6.1354
6.0845
5.9974
6.0560
6.1 868
6.1737
6.1154
6.0750
6.1473
6.1678
6.0964
6.2317
6.1238
6.1737
6.1 208
6.2094
6.1389
6.1199
6.2082
6.1 000
6.1749
6.2082



Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

0.0000 2.0000

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

Square Root ot Tima - (min)

4 0000 6.0000 8.0000 10.0000 12.0000 14.0000

.0.0250

?,0.0150

E

o -0 0100

0.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.17
30.17
35.17
40.17
45.1 8
50.'18
55.1 8
60.1 8
80.1 8

1 00.1 8
120.18
140.18
1 60.1 8
1 80.1 8
200.18
220.18
240.17

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
z.ooz+o

3.0166
3.4785
3.88s9
4.4833
5.0166
5.4924
5.9301
6.3377
6.7219
7.0840
7.4285
7.7578
8.9545
10.0092
10.9628
11.8399
12.6564
13.4232
14.1486
14.8386
15.4973

-0.0023
-0.0033
-0.0047
-0.0060
-0.0076
-0.0106
-0.0120
-0.0128
-0.0148
-0.0155
-0.0161
-0.0164
-0.0171
-0.0175
-0.0182
-o.0182
-0.0186
-0.0187
-0.0190
-0.0'194
-0.0195
-0.0203
-0.0207
-0.0208
-0.0211
-0.0214
-0.0216
-0.0218
-0.0221
-0.0223

0.2360
0.2350
0.2336
0.2323
0.2307
0.2277
0.2263
0.2255
0.2235
0.2228
o.2222
0.2219
0.2212
0.2208
0.2201
0.2200
0.2197
0.2196
0.2193
0.2189
0.2188
0.2180
0.2176
0.2175
0.2172
0.2169
0.2167
0.2165
0.2162
0.2160

1.7890
1.5865
1.4414
1.4521
1.3808
1.3S82
1.3852
1.3882
1.2931
1.3427
1.3680
1.3371
1.3724
1.3537
1.3775
1.3930
1.3356
1.3311
1.3234
1.2544
1.3617
1.3403
1.3305
1.3989
1.3870
1.3391
1.3748
1.3335
1.3573
1.3965
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0.0000 L0000

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

Squaro Root of Tlmo - (min)

2.0000 3.0000 4.0000 5.0000 6.0000 7.0000 8.0000

-0.01 60

-0.0140

-0.01 20

-0.01 00

-0.0080

-0.0060

-0.0040

-0.0020

0.0000

Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

0.3162 -0.00060.10
o.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.1 0
35.1 0
40.10
45.1 0
50.10
55.1 0
60.1 0
60.13

0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4863
5.9245
6.3325
6.7157
7.0781
7.4229
7.7524
7.7546

-0.0013
-0.0017
-0.0021
-0.0028
-0.0046
-0.0059
-0.0070
-0.0088
-0.0098
-0.0102
-0.0107
-0.01 10
-0.0114
-0.0114
-0.01 18
-o.0124
-0.0129
-0.0134
-0.0139
-0.0142
-0.0142

0.2154
0.2147
0.2143
0.2139
0.2132
0.2114
0.2101
0.2090
0.2072
0.2062
0.2058
0.2053
0.2050
0.2046
0.2046
0.2042
0.2036
0.2031
0.2026
0.2021
0.2018
0.2018

0.6390
o.4924
0.4594
0.4963
0.3999
0.3488
0.3577
0.3726
0.2941
0.3417
0.2379
0.2902
0.4092
0.4784
0.3072
0.39'13
0A520
0.3976
0.4059
0.4520
0.4321
0.4365
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Vertical Strain versus Stress

Vortlcal Strea3 - psf

10

10.00

s
'E 15 00

20.00

Ecology and Environment
Consolidation Data

Sample lD: NS05 0-24"

Vertical Stress - psl

0.00

o.20

0.40

> 0.60

fl o.ao

t'1.00

1.20

1.40

1.60

Step
0

YEt u(,al
Stress

180

n0 [IlI, U.YUU Y 9r lr9ql

Strain
26.32

Hso
(in.l

.,. tro
l(niin.), tn-ftag&0.0013432

oioo
-0.0062

n100

0.6631

2
3
4
5
o
7
R

10
11

10
20
40
80
180
280
480
180
40
10

-0.0001
-0.0001
0.0002
0.0007
0.0012
0.0016
0.0028
0.0013
0.0007
0.0001

0.0126
0.0276
0.0359
0.0308
0.0402
0.0256
0.0297
-0.0062
-0.0223
-0.0142

0.8873
0.8538
0.8182
0.7878
0.7354
0.6975
0.6661
0.6631
0.6847
0.6983

2.06
5.13
9.09
13.87
19.71
22.81
26.85
26.32
23.92
22.42

0.8936

0.8397
0.8032
0.7555
0.7103
0.6810
0.6660
0.6732
0.7011

4.42

12.20
4.80
1.37
3.46
2.03
0.25
0.69
0.16

0.00
#N/A
0.03
0.07
0.21
0.07
0.11
0.87
0.32
1.51
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0.0000 2 0000

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

Square Rootof Time ' {mln)

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.o080

0.01 00

0.0120

0.0140

Ecology and Environment
Consolidation Data

Sample lD: NS06 0-18"

0.10
o.2o
0.35
0.60
1.10
2.10
3.10
4.10
7.12
9.12
12.12
15.12
20.12
25.12
30.12
35.12
40.12
45.12
50.12
55.12
60.12
80.12
100.12
120.12
140.12
160.12
180.12
200.12
220.12
240.12
240.20

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6677
3.0194
3.4809
3.8880
4.4852
5.0117
5.4879
5.9259
6.3338
6.7169
7.0793
7.4241
7.7535
8.9508
10.0058
10.9598
11.8371
12.6537
13.4208
14.1463
14.8363
15.4957
15.4984

0.0000 0.1 1 86
o.4tet
0.1 1 88
0.1 189
0.1192
0.1 200
0.'1208
0.1216
0.1242
0.1259
0.1278
0.1294
0.1303
0.1 306
0. r eoa
0.1309
0.1310
0.1311
0.1312
0.1313
0.1313
0.1315
0.1 31 6
0.1 31 6
o.1317
0.1317
0.1317
0.1317
0.1 31 6
0.1 31 6
0.1 31 6

0.6087
0.0001
0.0002
0.0003
0.0006
0.0014
0.0022
0.0031
0.0056
0.0073
0.0093
0.0108
0.0117
0.0120
0.0122
0.0123
0.0124
0.0125
0.0126
0.0127
0.0127
0.0129
0.0130
0.0130
0.0131
0.0131
0.0131
0.0131
0.0130
0.0130
0.0130

ci.ast+
o.6114
0.62s9
0.7407
0.7081
0.8311
0.9631
1.1165
1.2821
1.3808
1.3558
1.4554
1.3317
1.3853
1.3793
1.3023
1.3190
1.3056
1.3963
1.4272
1.3508
1.3603
1.3142
1 .4117
1.3677
1.3594
1.3424
1.4248
1.3365
1.3948

Page 1



Ecology and Environment
Consolidation Data

Sample lD: NS06 0-18"

0.0000

Deformation versus Square Root of Time
Increment #2: 80psf

Square Root of Tlfre - (mln)

4.0000 6.0000 8.0000 10.0000 12.0000

0.0000

0.0050

0.0100

0.0150

0 0200

0.0250

0.10
0.20
0.35
0.62
1.12
2.12
3.12
4.12
7.12
9.12
12.12
15.12
20.12
25.12
30.12
35.1 3
40.13
45.13
50.13
55.13
60.1 3
80.12
100.12
120.12
140.12
160.12
1 80.1 0
200.15
220.15
240.17
240.22

0.3162
o.4472
0.5916
0.7853
1.0567
1.4549
1.7654
2.0290
2.6677
3.0194
3.4809
3.8880
4.4852
5.0117
5.4879
5.9273
6.3351
6.7181
7.0805
7.4252
7.7546
8.9508
10.0058
10.9598
11.8371
12.6537
13.4201
14.1474
14.8375
15.4973
15.4989

0.0003
0.0009
0.0025
0.0053
o.oo77
0.0105
0.0125
0.0137
0.0148
0.0152
0.0156
0.0160
0.0162
0.0166
0.0172
0.0174
0.0175
0.0176
0.0177
0.0180
0.0180
0.0185
0.0188
0.0189
0.0195
0.0196
0.0197
0.0199
0.0201
0.0202
0.0202

0.1 31 I
0.1325
0.1341
0.1369
0.1 393
0.1421
0.1441
0.1453
0.1464
0.1468
0.1472
0.1476
0.1478
0.1482
0.1488
0.1490
0.1491
0.1492
0.1493
0.1496
0.1496
0.1501
0.1 504
0.1505
0.1511
0.1512
0.1513
0.1 51 5
0.1517
0.1518
0.1518

1.5378
1.8086
2.1372
2.5427
2.6723
2.7235
2.7044
2.7223
2.7068
2.7330
2.7196
2.7243
2.6848
2.7006
2.8397
2.7933
2.6604
2.7065
2.7065
2.7353
2.7232
2.7089
2.6842
2.7359
2.7603
2.7270
2.7160
2.7006
2.7306
2.7199
2.6899
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0.0000

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

Squaro Root ot Time - (min)

4.0000 6.0000 8.0000 10.0000 12.0000 1 4.0000 1 6.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

Ecology and Environment
Consolidation Data

Sample lD: NS06 0-18"

0.10 0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0194
3.4809
3.8880
4.4852
5.0117
5.4879
5.9273
6.3351
6.7181
7.0805
7.4252
7.7556
8.9489
10.0050
10.9590
11.8371
12.6544
13.4220
14.1451
14.8358
15.4952
15.4962

0.0045
0.0124
0.0188
0.0233
0.0296
0.0341
0.0369
0.0382
0.0409
0.0419
0.0429
0.0436
0.0442
0.0450
0.0459
0.0471
0.0476
0.0480
0.0484
0.0489
0.0492
0.0505
0.0513
0.0522
0.0528
0.0532
0.0538
0.0541
0.0545
0.0547
0.0547

0.1 563
0.1642
0.1706
0.1751
0.1814
0.1859
0.1 888
0.1 901
0.1 928
0.1 937
0.1947
0.1 954
0.1 960
0.1 968
0.1977
0.1989
0.1994
0.1999
0.2003
0.2007
0.2011
0.2023
0.2031
o.2040
o.2046
0.2050
0.2056
0.2060
0.2063
0.2065
0.2065

4.6578
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.12
12.12
15.12
20.12
25.12
30.12
35.1 3
40.1 3
45.13
50.1 3
55.13
60.1 5
80.08

1 00.1 0
120.10
140.12
1 60.1 3
1 80.1 5
200.08
220.10
240.10
240.13

5.1 635
5.8354
5.9433
6.0807
6.0295
6.1137
6.1 280
6.1925
6.1743
6.0819
6.1636
6.1175
5.9772
6.0985
6.2603
6.1 045
6.1137
6.0997
6.1553
6.1841
6.2017
6.1282
6.1360
6.1 755
6.0652
6.1 1 61
6.1 199
6.1434
6.1244
6.1752
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Ecology and Environment
Consolidation Data

Sample lD: NS06 0-18"

0 0000 2.0000

Deformation versus Square Root of Time
lncrement ll4: 280psf

Square Root ofTimo - (min)

4.0000 6.0000 8.0000 10.0000 12.0000

o

0.0000

0.0050

0.0100

0 0150

0.0200

0.0250

0.0300

0 0350

0.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.12
20.12
25.12
30.12
35.1 3
40.1 3
45.13
50.1 3
55.1 5
60.1 5
80.07
100.07
120.07
140.07
160.07
180.07
200.07
220.07
240.07
240.12

o.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0'166
3.4785
3.8880
4.4852
5.0117
5.4879
5.9273
6.3351
6.7181
7.0805
7.4263
7.7556
8.9480
10.0033
10.9575
11.8350
12.6517
13.4189
14.1445
14.8346
15.4941
15.4957

0.0005
0.0041
0.0069
0.0084
0.0101
0.0127
0.0134
0.0144
0.0180
0.0195
0.0207
0.0216
0.0226
0.0235
0.0244
0.0250
0.0255
0.0259
0.0262
0.0266
0.0270
0.0283
0.0293
0.0302
0.0309
0.0314
0.0320
0.0325
0.0328
0.0332
0.0332

0.2106
0.2134
0.2149
0.2166
o.2192
o.2199
0.2209
0.2245
0.2260
0.2272
0.2281
0.2291
0.2300
0.2309
0.2315
0.2319
0.2324
0.2327
0.2331
0.2335
o.2348
0.2358
0.2367
0.2374
0.2379
0.2385
0.2389
0.2393
0.2397
0.2397

9.2322
9.4733
9.5289
9.4091
9.3056
9.0749
9.2024
9.6422
9.7162
9.5470
9.5711
9.5378
9.5423
9.5128
9.5458
9.5446
9.5518
9.5601
9.5672
9.5684
9.5913
9.5637
9.5723
9.5330
9.5435
9.5518
9.5399
9.5735
9.5304
9.5256

0.2070 6.8370
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Ecology and Environment
Consolidation Data

Sample lD: NS06 0-18"

0.0000 2.0000

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

Squaro Root ol Tlmo . (ftln)

4 oo00 6.0000 8.0000 10.0000 12.0000 16.0000

0.0000

0 0050

0.0100

0.0150

0.0200

0.0250

0 0300

0.0350

0.0400

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4879
5.9259
6.3338
6.7169
7.0793
7.4241
7.7535
8.9499
10.0050
10.9583
11.8357
12.6524
13.4208
14.1457
14.8358
15.4946
15.4952

0.0071
0.0104
0.0138
0.0171
0.0207
0.0226
0.0233
0.0239
0.0257
0.0264
0.0268
0.0274
0.0285
0.0290
0.0291
0.0292
0.0294
0.0298
0.0299
0.0300
0.0302
0.0308
0.0313
0.0321
0.0328
0.0331
0.0337
0.0344
0.0350
0.0367
0.0367

0.2483
o.2516
o.2549
0.2583
0.2619
0.2638
0.2645
0.2650
0.2669
0.2676
0.2680
0.2686
o.2697
0.2702
0.2702
0.2704
0.2705
0.2709
0.2711
0.2712
0.2713
0.2719
0.2725
0.2732
0.2739
0.2743
0.2749
0.2755
0.2762
o.2779
0.2779

15.61 100.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.12
35.12
40.12
45.12
50.12
55.12
60.12
80.1 0

1 00.1 0
120.O8
140.08
160.08
180.12
200.1 0
220.10
240.08
240.10

16.O275
1 6.1 366
16.2499
16.4259
16.3581
16.4054
16.2891
16.3447
16.3887
16.3519
16.3926
16.3575
16.3447
16.3890
16.3197
16.3640
16.3138
163522
16.3926
16.3412
16.3792
16.3409
16.3875
16.4006
16.3046
16.3281
16.3792
16.3807
16.3367
16.3855
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Ecology and Environment
Consolidation Data

Sample lD: NS06 0-18"

0.0000

Deformation versus Square Root of Time
Increment #6: 1 80psf (rebound)

Squaro Root of Timo. (min)

4.0000 6.0000 8.0000 10.0000 12.0000 I 4.0000 1 6.0000

-0.0080

-0.0070

-0.0060

,0.0050

,0.0040

.0.0030

-0.0020

-0.0010

0.0000

0.10
0.20
0.35
0.60
1.'10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.1 0
35.1 0
40.10
45.1 0
50.10
55.1 0
60.1 0
80.13

1 00.1 3
120.12
140.12
1 60.1 0
1 80.1 0
200.15
220.15
240.12

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4863
5.9245
6.3325
6.7157
7.0781
7.4229
7.7524
8.9517
10.0067
10.9598 i

-0.0031
-0.0041
-0.0048
-0.0051
-0.0052
-0.0056
-0.0059
-0.0062
-0.0065
-0.0066
-0.0066
-0.0068
-0.0067
-0.0068
-0.0069
-0.0070
-0.0070
-0.0070
-0.0070
-0.0070
-0.0071
-0.0070
-0.0072
-0.0072
-0.0072
-0.0073
-0.0074
-0.0074
-0.0075
-0.0075

0.2748
0.2738
0.2731
0.2727
0.2727
0.2723
0.2719
0.2716
0.2714
0.2713
0.2712
0.2711
0.2712
0.2711
0.2710
0.2709
0.2709
0.2709
0.2709
0.2709
0.2708
o.2708
0.2707
0.2707
0.2706
0.2706
0.2705
0.2704
0.2704
0.2703

6.5335
6.2287
6.0982
6.0685
6.1746
6.1 508
6.1413
6.1711
6.1 196
6.1339
6.0831
6.1220
6.1 803
6.1354
6.1838
6.1351
6.1782
6.1 1 99
6.1838
6.1 092
6.1 065
6.1 398
6.0938
6.2053
6.1 378
6.1 592
6.1 339
6.1 390
6.1449
6.0970

11.8371
12.6531
13.4201
14.1474
14.8375
15.4957
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Ecology and Environment
Consolidation Data

Sample lD: NS06 0-18"

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

Squaro Root ol Timo - (mln)

o.oooo 2.oooo 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000

-0.0300

,0.0250

-0.0200

-0.0100

-0.0050

0.0000

0.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.1 0
35.10
40.1 0
45.10
50.1 0
55.10
60.1 0
80.1 0

1 00.1 0
120.10
1 40.1 0
1 60.1 0
1 80.1 0
200.10
220.12
240.12
240.12

0.3162
0.4472
0.5916
o.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4863
5.9245
6.3325
6.7157
7.0781
7.4229
7.7524
8.9499
10.0050
10.9590
11.8364
12.6531
13.4201
14.1457
14.8363
15.4957
15.4957

-0.0030
-0.0054
-0.0067
-0.0069
-0.0093
-0.0128
-0.0139
-0.0144
-0.0164
-0.0171
-0.0179
-0.0188
-0.0191
-0.0192
-0.0194
-0.0197
-0.0200
-0.0205
-0.0209
-0.0214
-0.0217
-0.0225
-0.0230
-0.0239
-0.0247
-0.0250
-0.0253
-0.0254
-0.0257
-0.0260
-0.0260

o.2674
0.2650
o.2637
0.2635
0.2610
0.2575
o.2564
0.2560
0.2539
0.2533
0.2524
0.2516
0.2513
o.2512
0.2510
0.2507
0.2504
0.2499
0.2495
0.2490
o.2487
0.2479
0.2474
0.2465
0.2457
0.2454
0.2451
0.2449
o.2447
o.2444
0.2444

2.0001
1.5066
1.4423
1.4221
1.4058
1.3805
1.3282
1.3306
1.3808
1.3508
1.3998
1.3329
1.3080
1.3772
1.3983
1.3416
1.3222
1.3056
1.3558
1.3439
1.3463
1.3853
1.3600
1.3606
1.3606
1.3404
1.3856
1.3772
1.3582
1.3995
1.3749
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Ecology and Environment
Consolidation Data

Sample lD: NS06 0-18"

Vertical Strain versus Stress

Vertlcal St.eaa - psf

100

Coofficient of Consolldation ve6us Vertical Stress

Vertical Stre3s - psf

100

0.00

0.10

0.20

0.30

i o.+o

s
o

0.60

0.70

0.80

0.90

Step
0

Stress
10

tvtdu! ilt tE n0 [rr l, U.YUU | 9r tt9ql

Strain
-56.15

Hso
(in.)

tio' '
::r (inin.)

Gv
(tqrday).

Deflectlon!
9.697E-0s

e100

-0.747
rrioo

1.4054

2
J
4

o
7
8
q

40
80
180
280
480
180
40
10

0.0002
0.0007
0.0012
0.0016
0.0028
0.0013
0.0007
0.0001

0.0165
0.0179
0.0547
0.0332
0.0367
-0.0075
-0.0260
-1.2092

o.7652
0.7512
0.6947
0.6619
0.6250
0.6310
0.6563
1.8649

14.60
16.80 1

22.81
26.46
30.56
29.89
27.07
-c5. /c

0.7734
0.7601
0.7158
0.6757
0.6403
0.6271
0.6516
1.2604

9.63
1.67
0.36
3.61
0.25
0.64
0.64
25.50

0.03
0.17
0.70
0.06
0.81
0.30
0.33
0.03
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Ecology and Environment
Consolidation Data

Sample lD: NSlB 0-24"

0 0000

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

Squa.e Root of Timo - (min)

4.0000 6.0000 8.0000 10.0000 12.0000 14.0000

0.0000

0.0020

0.0040

0 0060

0.0080

0.0100

0.0120

0.0140

0.0160

0.0180

0.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.10
35.10
40.08
45.08
50.08
55.08
60.08
80.08

1 00.1 5
120.15
140.15
160.15
1 80.1 5
200.'t5
220.15
240.12

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4863
5.9245
6.3311
6.7144
7.0770
7.4218
7.7513
8.9489
10.0075
10.9613
'r1.8385

12.6550
13.4220
14.1474
14.8375
15.4957

0.0000
0.0000
0.0000
0.0001
0.0003
0.0009
0.0013
0.0016
0.0029
0.0037
0.0046
0.0053
0.0064
0.0076
0.0090
0.0107
0.0122
0.0137
0.0148
0.0150
0.0152
0.0153
0.0153
0.0153
0.0154
0.0152
0.0152
0.0151
0.0148
0.o144

Page 1

0.1281
0.1281
0.1280
0.1281
o.1233
o.1289
o.1284
0.1296
0.1 309
0.1317
0.1326
0.1333
0.1345
0.1 356
0.1370
0.1387
o.1402
0.1417
0.1428
0.1430
0.1432
0.1433
0.1 433
0.1433
0.1434
0.1433
0.1432
0.1431
0.1429
0.1424

0.3491
0.2876
0.3708
0.3209
0.4469
0.3e79
0.4339
0.4802
0.4217
0.4716
0.4767
0.4493
0.4648
0.5171
0.6681
0.6408
0.7000
0.6479
0.7107
0.6872
0.7460
0.7130
0.6598
0.7023
0.7237
0.7095
0.6919
o.6723
0.6521
0.6738



Ecology and Environment
Consolidation Data

Sample lD: NS18 0-24"

Deformation versus Square Root of Time
Increment #2:40pst

Square Root of Tlme - (min)

o.o0oo 2.0000 4 o0o0 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000

0.0000

0.0050

a o.oloo

o
E o.otso

0.0200

0 0250

0.10
o.2o
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.1 0
35.10
40.10
45.10
50.1 0
55.1 0
60.1 0
80.12
100.12
120.12
140.12
160.12
1 80.1 3
200.1 3
220.13
240.10
240.17

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4863
5.9245
6.3325
6.7157
7.0781
7.4229
7.7524
8.9508
10.0058
10.9598
11.8371
12.6537
13.4214
14.1468
14.8369
15.4952
15.4973

0.0001
0.0001
0.0001
0.0001
0.0005
0.0011
0.0033
0.0047
0.0086
0.0105
0.0132
0.0152
0.0165
0.0165
0.0173
0.0178
0.0189
0.0193
0.0197
0.0199
0.0200
0.0204
0.0205
0.0207
0.0210
0.0210
0.0212
0.0213
0.0214
0.0215
0.0215

0.1425
0.1425
0.1425
0.1425
0.1429
0.1 435
0.1457
0.1471
0.1 51 0
0.1 529
0.1 556
0.1577
0.1 589
0.1 589
0.1597
0.1 602
0.1 61 3
0.1617
0.1621
0.1623
0.1624
0.1 628
0.1 629
0.1 631
0.1634
0.1 634
0.1 636
0.1 637
0.1638
0.1639
0.1 639

o.7142
0.7273
o.7392
0.7618
0.8329
0.9521
1.1343
1.1831
1.3650
1.3766
1.3644
1.3306
1.3793
1.3627
1.3615
1.3847
1.4004
1.3647
1.3395
1.3552
1.3341
1.3543
1.3591
1.3766
1.3698
1.3662
1.3650
1.3671
1.33s3
1.3912
1.3686
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Ecology and Environment
Consolidation Data

Sample lD: NSlB 0-24"

0.0000 2.0000

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

Squato Root of Timo - (min)

4.0000 6.0000 8.0000 10.0000 12.0000 14.0000

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

0.0800

0.10
0.20
0.35
0.60
1.12
2.12
3.12
4.12
7.12
9.12
12.12
15.12
20.10
25.10
30.10
35.1 0
40.1 0
45.10
50.1 0
55.1 0
60.10
80.08

1 00.1 5
120.13
140.12
1 60.1 0
1 80.1 0
200.08
220.15
240.13

0.3162
0.4472
0.5916
0.7746
1.0567
1.4549
1.7654
2.0290
2.6677
3.0194
3.4809
3.8880
4.4833
5.0100
5.4863
5.9245
6.3325
6.7157
7.0781
7.4229
7.7524
8.9489
10.0075
10.9605
11.8371
12.6531
13.4201
14.1451
14.8375
15.4962

0.0002
0.0007
0.0011
0.0024
0.0053
0.0152
0.0246
0.0319
0.0419
0.0458
0.0504
0.0527
0.0548
0.0562
o.0574
0.0586
0.0595
0.0601
0.0603
0.0608
0.0609
0.0622
0.0633
0.0643
0.0652
0.0655
0.0661
0.0665
0.0670
0.0677

0.1641
0.1 646
0.1650
0.1663
0.1692
0.1791
0.1 885
0.1 958
0.2058
0.2097
0.2143
0.2166
0.2187
0.2202
0.2213
0.2225
0.2234
0.2240
0.2242
0.2247
0.2248
0.2262
0.2272
0.2282
0.2291
0.2294
0.2300
0.2304
0.2309
0.2316

1.5312
1.6457
1.6692
1 .8618
2.3569
2.4413
2.6670
2.7217
2.7110
2.7050
2.7933
2.7680
2.7493
2.6922
2.6967
2.7909
2.6824
2.7362
2.7811
2.7288
2.7514
2.7243
2.7669
2.7006
2.7422
2.7446
2.7517
2.7205
2.7918
2.7359
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Ecology and Environment
Consolidation Data

Sample lD: NS1B0-24"

0 0000 2.0000 4.0000

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

Square Root of Tlm6 - (min)

8.0000 8.0000 10.0000 12.0000 14.0000

o

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

0.0800

0.0900

0.1000

0.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
2s.08
30.08
35.08
40.08
45.08
50.08
55.08
60.08
80.07

1 00.1 3
120.13
140.13
1 60.1 3
1 80.1 3
200.1 3
220.13
240.13
240.17

o.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0083
5.4848
5.9231
6.3311
6.7144
7.0770
7.4218
7.7513
8.9480
10.0067
10.9605
11.8378
12.6544
13.4214
14.1468
14.8369
15.4962
15.4973

0.0002
0.0005
0.0008
0.0034
0.0236
0.0398
0.0493
0.0546
0.0629
0.0664
0.0691
0.0708
0.0725
0.0760
0.0777
0.0778
0.0780
0.0786
0.0793
0.0803
0.0807
0.0827
0.0840
0.0853
0.0859
0.0862
0.0868
0.0878
0.0892
0.0896
0.0896

0.2318
0.2321
0.2325
0.2350
0.2552
o.2714
0.2809
0.2862
0.2945
0.2980
0.3007
0.3024
0.3041
0.3076
0.3093
0.3094
0.3096
0.3102
0.3109
0.3119
0.3123
0.3143
0.3156
0.3169
0.3175
0.3178
0.3184
0.3194
0.3209
0.3212
0.3212

2.8370
2.8278
2.9265
3.1 867
5.7486
6.0857
6.1 684
6.2302
6.1443
6.1 645
6.0447
5.9228
6.0768
6.5439
6.2588
6.1196
6.1479
6.1 256
6.1 1 58
6.0682
6.1054
6.1 288
6.1375
6.1 645
6.0756
6.1 288
6.1491
6.1 601
6.1431
6.1 859
6.1360
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Ecology and Environment
Consolidation Data

Sample lD: NS18 0-24"

0.0000

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

Squaje Root ofTlmo ' (min)

4.0000 6.0000 8.0000 10.0000 12.0000 14.0000

0.0000

0.0050

0.0100

0 0150

0.0200

0.0250

0.0300

0.0350

0.0400

0.0450

0.0500

0.10
0.20
0.35
0.60
'1.10

2.10
3.10
4.10
7.10
9.10
12.10
15.12
20.12
25.12
30.12
35.12
40.12
45.12
50.12
55.12
60.12
80.12
100.12
120.12
140.12
160.12
180.12
200.13
220.13
240.10
240.13

0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8880
4.4852
5.0117
5.4879
5.9259
6.3338
6.7169
7.0793
7.4241
7.7535
8.9508
10.0058
10.9598
11.8371
12.6537
13.4208
14.1468
14.8369
15.4952
15.4962

0.0001
0.0013
0.0044
0.0074
0.01 10
0.0153
0.0180
0.0207
0.0248
0.0262
0.0280
0.0288
0.0298
0.0312
o.0322
0.0327
0.0336
0.0343
0.0347
0.0351
0.0354
0.0369
0.0391
0.0400
0.0409
0.0413
0.0421
0.0431
0.0440
0.0443
0.0443

0.3213
0.3225
0.3256
0.3286
0.3321
0.3364
0.3392
0.3419
0.3460
0.3474
0.3492
0.3500
0.3510
o.3524
0.3534
0.3539
0.3548
0.3555
0,3559
0.3563
0.3566
0.3581
0.3603
0.3612
0.3621
0.3625
0.3633
0.3643
0.3652
0.3655
0.3655

6.5668
8.5727
9.3886
9.4409
9.5217
9.51 '10

9.5006
9.5102
9.6053
9.6514
9.5886
9.5292
9.4887
9.6002
9.5241
9.4635
9.5408
9.5839
9.5601
9.6505
9.5625
9.5729
9.5931
9.5360
9.5194
9.5672
9.5812
9.5253
9.5206
9.5527
9.5479
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Ecology and Environment
Consolidation Data

Sample lD: NS18 0-24"

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

Squaro Root of Tim6 - (mln)

o.oooo 2.oooo 4.0ooo 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18.0000

0.0000

0.0100

0.0200

0.10 0.3162
0.4472
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6646
3.0166
3.4785
3.8859
4.4833
5.0100
5.4863
5.9245
6.3325
6.7144
7.0770
7.4218
7.7513
8.9480
10.0067
10.9598
11.8364
12.6531
13.4195
14.1451
14.8369
15.4957
15.4968

0.0038
0.0068
0.0100
0.0129
0.0175
0.0228
0.0263
0.0289
0.0335
0.0366
0.0385
0.0398
0.0418
0.0431
0.0445
0.0451
0.0456
0.0467
0.0478
0.0483
0.0488
0.0506
0.0520
0.0524
0.0530
0.0538
0.0548
0.0561
0.0564
0.0567
0.0567

0.3693
0.3723
0.3755
0.3784
0.3831
0.3883
0.3918
0.3944
0.3990
0.4021
0.4040
0.4053
0.4074
0.4086
0.4100
0.4106
0.4111
0.4122
0.4133
0.4138
0.4143
0.4161
0.4175
0.4179
0.4185
0.4194
0.4203
0.4216
0.4219
0.4222
0.4222

15.0687
16.0126
16.1176
16.3753
16.3233
16.'1949
16.3135
16.3643
16.3825
16.4039
16.4372
'16.3780

16.3979
16.2817
16.4042
16.3970
16.3361
16.3302
16.3525
16.3944
16.3376
16.3923
16.3516
16.4039
16.4185
16.3507
16.3397
16.3706
16.4205
16.4039
16.4339

0.20
0.35
0.60
1 .'10

2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.1 0
35.10
40.10
45.08
50.08
55.08
60.08
80.07

1 00.1 3
120.12
1 40.1 0
1 60.1 0
180.08
200.08
220.13
240.12
240.15

Page 6

s. lll 8,6$ .F "'*l& .. MF-!t S#',-ts Hd -B ;-A ', {t



Ecology and Environment
Consolidation Data

Sample lD: NSIB 0-24"

0.0000 2.0000

Deformation versus Square Root of Time
Increment #7: 1 80psf (rebound)

Squaro Root ofTlme ' (min)

4.0000 6.0000 8.0000 '10.0000 12.0000 1 4.0000

-0.0180

-0.0160

-0.0140

o

-0 0120

-0.0100

-0.0080

-0.0060

-0.0040

-0.0020

0.0000

0.08
0.18
0.35
0.60
1.10
2.10
3.10
4.10
7.08
9.10
12.O8

15.08
20.08
25.08
30.08
35.08
40.08
45.08
50.08
55.08
60.08
80.07
100.12
120.12
1 40.1 0
1 60.1 0
180.08
200.08
220.13
240.07

0.2887
0.4282
0.5916
0.7746
1.0488
1.4491
1.7607
2.0248
2.6615
3.0166
3.4761
3.8837
4.4814
5.0083
5.4848
5.9231
6.3311
6.7144
7.0770
7.4218
7.7513
8.9480
10.0058
10.9598
11.8364
12.6531
13.4195
14.1451
14.8369
15.4941

-0.0023
-0.0046
-0.0055
-0.0072
-0.0084
-0.0101
-0.0'1 10
-0.01 13
-0.01 16
-0.0118
-o.0121
-0.0121
-0.0124
-0.0126
-0.0128
-0.0130
-0.0132
-0.0132
-0.0135
-0.0135
-0.0135
-0.0138
-0.0138
-0.0141
-0.0145
-0.0148
-0.0149
-0.0'151
-0.0152
-0.0153

0.4199
0.4176
o.4167
0.4'150
0.4138
0.4121
0.4112
0.4109
0.4106
0.4104
0.4101
0.4101
0.4098
0.4096
0.4094
0.4092
0.4090
0.4090
0.4087
0.4087
0.4087
0.4084
0.4084
0.4081
0.4077
o.4074
0.4073
o.4071
0.4070
0.4069

8.7740
6.4024
6.2240
6.1931
6.2264
6.1 300
6.1812
6.1874
6.1220
6.1 003
6.1003
6.1 360
6.0863
6.1743
6.1 030
6.1752
6.1886
6.2085
6.1232
6.2029
6.1086
6.1428
6.1 705
6.1562
6.1788
6.1 681
6.1743
6.0935
6.1184
6.0952
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Ecology and Environment
Consolidation Data

Sample lD: NS18 0-24

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

Squere Rootof Tim6 - (mln)

o.0ooo 2.0ooo 4.0000 6.0000 8.0000 10.0000 12.0000 14.0000 16.0000 18 0000
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-0.0500

-0.0400
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.9

c

€ -o ozoo
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-0.0100

0.0000

0.0100

0.10
0.20
0.35
0.60
1.10
2.10
3.10
4.10
7.10
9.10
12.10
15.10
20.10
25.10
30.1 0
35.12
40.12
45.12
50.12
55.12
60.12
80.12
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Ecology and Environment
Consolidation Data

Sample lD: NS18 0-24"

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

Squaro Root of Tlme - (min)
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Ecology and Environment
Consolidation Data

NS12 0-24"
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0.0000 2.0000

Deformation versus Square Root of Time
Increment #2: 80psf

Squar€ Root of Tlfto - (mln)
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Ecology and Environment
Consolidation Data

NS12 0-24'
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Ecology and Environment
Consolidation Data

NS12 0-24'

0.0000

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

Square Root of Tlmo - (min)
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Ecology and Environment
Consolidation Data

NS12 0-24"

0.0000

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

Squa.e Root ot Tlme - (min)
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Ecology and Environment
Consolidation Data

NS12 0-24'

0.0000 2.0000 4.0000

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

Square Root of Time - (min)
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Ecology and Environment
Consolidation Data

NS12 0-24'

0.0000 2.0000

Deformation versus Square Root of Time
Increment #6: 1 80psf (rebound)

Squaro Root ofTime - (min)
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Ecology and Environment
Consolidation Data

NS12 0-24'
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Deformation versus Square Root of Time
fncrement #7; 40pst (rebound)

Squar€ Root of Tim€ - (mln)
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Ecology and Environment
Consolidation Data

NS12 0-24"

Deformation versus Square Root of Time
Increment #8: 1 0psf (rebound)

Square Root of Time - (hln)
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Ecology and Environment
Consolidation Data

NS12 0-24'

Vertical Strain versus Stress

Vedical Stroas - Psf
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Ecology and Environment
Consolidation Data

NS05 24-48"

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

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

square Root of Tlmo - (min)
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Ecology and Environment
Consolidation Data

NS05 24-48"

0.0000

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

Squaro Root of Tlmo - (min)
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Ecology and Environment
Consolidation Data

NS05 24-48'

Deformation versus Square Root of Time
Increment ll4: 180psf

Squaro Root ol Timo - (min)
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Ecology and Environment
Consolidation Data

NS05 24-48'

0.0000 2.0000

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

Squarc Root ot Time - (min)
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Ecology and Environment
Consolidation Data

NS05 24-48"

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

Square Root of Tlme - (min)
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Ecology and Environment
Consolidation Data

NS05 24-48"

Deformation versus Square Root of Time
Increment #7: 1 80psf (rebound)

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

Squa.o Root of Tlme . (min)
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Ecology and Environment
Consolidation Data

NS05 24-48'
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Deformation versus Square Root of Time
Increment #9: 1 Opsf (rebound)

Square Root of Timo - (min)
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Vertical Strain versus Stress
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NS12 24-48'

Deformation versus Square Root of Time
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Deformation versus Square Root of Time
Increment #2: 80psf

Squaro Root ofTlme . (min)
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Ecology and Environment
Consolidation Data

NS12 24-48'
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Deformation versus Square Root of Time
Increment #3: 180psf
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Ecology and Environment
Consolidation Data

NS12 24-48"
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Deformation versus Square Root of Time
Increment /14: 280psf
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Deformation versus Square Root of Time
Increment #5: 480psf
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Deformation versus Square Root of Time
Increment #6: 1 80psf (rebound)

Squa.e Root of Tlme . (min)
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Ecology and Environment
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NS12 24-48'

Deformation versus Square Root of Time
Increment #7: 40psf (rebound)
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Ecology and Environment
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NS12 24-48'
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Increment #8: 1 Opsf (rebound)
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Vertical Strain versus Stress
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Deformation versus Square Root of Time
Increment #1 : 20psf

Squaro Root ot Timo - (min)
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Deformation versus Square Root of Time
Increment #2:40pst
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Deformation versus Square Root of Time
Increment #3: 80psf

SquareRootof Tlfie. (mln)
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Deformation versus Square Root of Time
Increment ll4: 180psf

Square Root of Tlme - (min)
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Ecology and Environment
Consolidation Data

NS18 24-48"
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Deformation versus Square Root of Time
Increment #5: 280psf

Squaro Root of Tim€ - (min)
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Deformation versus Square Root of Time
Increment #6: 480Psf

Square Root ot Tlme' (mln)
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0.0000

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

Squaro Root ot Timo - (min)
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Deformation versus Square Root of Time
lncrement #8: 40psf (rebound)

Souare Root of Tim€ - (nln)
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Deformation versus Square Root of Time
Increment #9: 1 0psf (rebound)

Squere Root of Tlme - (min)
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-0.0229
-0.0237
-0.0246
-0.0255
-0.0277
-0.0283
-0.0305
-0.0318
-0.0333
-0.0337
-0.0343
-0.0348
-0.0353
-0.0353

Page 9
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Ecology and Environment
Consolidation Data

NS18 24-48'

Vertical Strain versus Stress

Vertlcal Strq6s - psl

100

C@fticient ot Consolidation versus Verllcal Stress

Verilcal Stress . pst

100

0.00

0.05

0.10

0.'15

{ o.zo
fl

; 0.25

0.30

0.35

0.40

0.45

0.03
0.18
0.10
0.07
0.03
0.08
0.3'9
0.03
#N/A

12 9,1

2.14 I

3.85 l

5.05 l

9.94 l

3.19 
l

0.64
9.95

20
40
80
180
280
480
180
40
10

2
?

4

7
8
I
10

-0.0001
0.0002
0.0007
0.0012
0.0016
0.0028
0.0013
0.0007
0.0001

0.0013
0.0119
0.0330
0.0487
0.0392
0.0490
-0.0155
-0.0412
-0.0353

0.8985
0.8861
0.8504
0.8022
0.7552
0.7112
0.7057
0.7463
0.7753

0.25
1.90
5.52
11.79
15.67
23.14
21.59
17.71
13.86

0.8991
0.8921
0.8773
0.8265
o.7748
0.7356
0.7111
o.7257

Page 10
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Ecology and Environment
Tilt Board Data

NS05 0-24"

400

Yield Shear Stregth vs. Angle of Inclination

10 15

Angle of Inclination
Degrees

E'
o!- (\

Ft 300e!(h ot

E' 200

I
]\i

Sample lD Weight

s

Density, p

g/cm3

Moisture Content
%

NS05 0-24" 849.52 1.55 119.62

lncrement
Average Thickness

cm
Calculated Angle, 0
Rad. Deg.

Yield Shear Strength, r
pa

lnitial

1

2

4

5

6

I
9

8.437

9.114

9.065

9.031

9.151

9.045

9.031

9.1 07

8.989

8.715

0.000 0.00

0.039 2.23

0.078 4.45

0126 7.24

0.174 9.99

0.218 12.48

0.268 15.35

0.313 17.94

0.361 20.66

0.406 23.28

0
<? on

106.98

173.04

241 .42

297.11

363.50

426.42

482.10

523.66

ffsr t@F=a . #sffiffi*F-* eM "F -=, - *1',r#:Fr'%-E+



Ecology and Environment
Tilt Board Data

NS06 0-18'

800

700

600

500

400

300

200

100

0

ct
ol- (\|

cttroli
oo
!,
E

Yield Shear Stregth vs. Angle of Inclination

15 20 25 30

Angle of Inclination
Degrees

Sample lD Weight

s

Density, p
(g/cm3):

Moisture Content
o/o

NS06 0-18" 746.64 1.53 42.56

lncrement
Average Thickness

cm
Calculated Angle, 0
Rad. Deg.

Yield Shear Strength, t
Pa

lnitial

1

2

4

o

I
v

10

11

12

13

14

4q

16

7.493

7 .111

7.275

7.216

7.291

7.379

7.293

T .Z4I

7.300

7.275

7.189

7.344

7.311

7.195

7.309

7.279

3.214

0.000

0.045

0.078

0.126

0.172

0.220

0.268

0.308

0.361

0.405

o.457

0.499

0.600

0.647

0.687

0.700

0.00

2.58

4.45

7.24

9.88

12.59

15.35

17.62

zu.oo

23.18

26.19

28.59

31.67

34.39

37.09

39.34

40.12

0.0

48.2

85.0

136.9

188.3

242.1

ZYU.O

330.1

387.6

431.1

477.5

529.0

577.6

611.6

663.4

694.4

311.7

tut 6frtu - ffiffiffifriFB{-pEsd"# H5EF€S;pry



Ecology and Environment
Tilt Board Data

NS12 0-24"

400

300

E 250
Et
ol- (l
-^<
F! 200
:o
(n cD

E

100

50

Yield Shear Stregth vs. Angle of Inclination

10 15 20

Angle of lnclination
Degrees

25

Sample lD Weight

s
Density, p

(g/cm3):
Moisture Content

Yo

NS12 0-24' 531.15 1.17 252.49

Increment
Average Thickness

cm
Calculated Angle, 0
Rad. Deg.

Yield Shear Strength, r
pa

lnitial

1

2

4

o

8

I
10

7.162

7122

7.099

7.256

7.146

7.216

7.233

7.238

6.901

7.479

O./JV

0.000 0.00

0.045 2.58

0.086 4.92

0.124 7.13

0.174 9.99

0.224 12.81

0.270 15.46

0.311 17.83

0.362 20.76

0.408 23.38

0.460 26.38

0

36.7

ov. /

1 03.1

142.0

183.3

220.8

253.8

280.1

a?o o

342.8

!-rF SPr_$--Ei d'*ffi,ffiffiF:
LJffirflq3 ' M$WS€5.##



Ecology and Environment
Tilt Board Data

NSlB 0-24'

ct

o:(\
6tre!tt, o,
I
.9

500

450

400

J3U

300

250

200

150

100

0

Yield Shear Stregth vs. Angle of Inclination

Angle of lnclination
Degrees

Sample lD Weight

v
Density, p
(g/cm3):

Moisture Content
Yo

NS18 0-24' 629.4 1.36 163.05

Increment
Average Thickness

cm
Calculated Angle, 0

Rad. Deg.
Yield Shear Strength, r

pa

lnitial

1

2

4

o

8

I
10

11

12

13

7.828

7.786

7.837

7.641

/.J50

7.324

7.240

7.120

7.011

6.837

6.634

6.600

6.359

7.472

0.000 0.00

0.041 2.35

0.078 4.45

0.130 7.47

0.176 10.11

0.218 12.48

0.270 15.46

0.311 17.81

0.355 20.3s

0.412 23.s8

0.455 26.09

0.502 28.77

0.553 31.67

0.597 34.23

0.0

42.5

81.1

132.5

171.7

211.1

257.4

290.5

325.2

364.8

389.2

423.7

445.2

560.5

ffiH Err+fl. , ffiffiffiF-a#qJE$ds-3 H$HJWJSffi



Ecology and Environment
Tilt Board Data
NS05 24-48"

300

Yield Shear Stregth vs. Angle of Inclination

Angle of Inclination
Degrees

E''

o ^-^! (\t z5uoz
|gtr96
6Elzoo
E

150

Sample lD Weight

s

Density, p
(g/cm3):

Moisture Content
%

NS05 24-48" 550.58 1.03 683.69

Increment
Average Thickness

cm
Calculated Angle, 0
Rad. Deg.

Yield Shear Strength, r
Pa

lnitial

1

2

4

5

b

7

8

I
10

11

8.1 59

8.280

8.302

8.268

8.238
a 2ao

d.J04

8.433

d.J/o
8.419

6.51Z

8.670

0.000 0.00

0.043 2.46

0.082 4.69

0.128 7.36

0176 10.1 1

0.220 12.59

0.270 15.46

0.313 17.94

0.362 20.76

0.408 23.38

0.459 26.28

0.502 28.77

0.0

JO. I

68.7

107.2

146.5

184.2

225.9

263.2

300.8

338.5

375.6

422.8

#-'ht EF3'Ffl. ' i%i*$r#;-":
I Effi #. . T tr-qtofdF' -E il



Ecology and Environment
Tilt Board Data

NS12 24-48"

CD

o,!- (\
-^<
k t 150e!
.1, dl
!t
.9

100

Yield Shear Stregth vs. Angle of Inclination

Angle of Inclination
Degrees

Sample lD Weight

s

Density, p
(g/cm3):

Moisture Content
%

NS12 24-48' 514.33 1.01 870.36

lncrement
Average Thickness

cm
Calculated Angle, 0
Rad. Deg.

Yield Shear Strength, t
Pa

Initial

1

2

4

5

6

8

v

e {aa

7.291

7.310

7.259

7.305

7.190

7.295

7.209

7.135

6.331

0.000 0.00

0.0s4 3.10

0.097 5.55

0.123 7.06

0.183 10.50

0.232 13.31

0.278 15.95

0.312 17.88

0.36s 20.91

0.414 23.72

0.0

39.0

69.9

88.2

131 .5

163.6

1 98.1

218.7

251 .6

251 .7

f-t[-f +3*= fF]dT*fEffi *!JW&&J . #'###Hl



Core lD Moisture Content % Date

NSO5 126.0 4t23t2009
NS06 38.11 4t2412009
NS12 880.5 4t23t2009
NS1 8 842.8 4t2412009

Moisture Content of Gores When Divided in Half (1)

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

ow23

Sample lD Moisture Content % Date

NS05 0-24', 119.62 5t2112009
NS06 0-18', 42.56 5t2812009
NS12 0-24" 252.49 5t19t2009
NSlB 0-24" 163.05 511412009

NS05 24-48" 683.69 5t27t2009
NS12 24-48', 870.36 5t14t2009

ffit RflBF-r - dftffiffid"SFE ,q-Ft+'cF€.!=. HFEE4F;== * A .>'41 ,lt



Ecology & Environment
002330.wD10

Torvane Test Readings (kg/cm^2)

Reported precision: 0.01 kg/cm2
ow23

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
NSlB 24-48" 0.00 0.00 0.00 0.00

rrfi hr--,+F,- fhrEF-*ffi ;ft
e--$qdrF g"S' W$HFq:F#gF



ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

ARI Job No: r--.tV 23
Sample lD: ft

Boring Numbet: ht s os o - z+tl
D.pth,L

Test type: Tilt Board

set-uo o ate: ;!/!.1iQ!-t"'odry,T

Samole Weiqht: r ?i / ,,s'>
utod f Tare weioht: Ll(,1" {o

Sample Lengths Sample Diameters

3. e6f 3',. SSP
3-r sQ ).6?l
7'io1 3. Ssa

Moisture Content

Tare Number: 44 r--
Weight of Tare: 9-af

Wet Weight: ez8. ?6
Dry Weight rofl.ttG

Measurement Distance

1 S-zS-

lncrement Samole Thickness
Estimated

Angle of Inclination
Board Height

Initial
,1 4
). -F?X 1r{q '(te2 @ s,f

1 3. S3.t ?"Go{. t"bl'l 2.{ L'Gt
2 3. So.L 7" ($-- .5.oqc 5 LzLltt-
J J-'rol 3. SsL ,Lt + ).5 7t+ht
4 j*uq \6t-.o 7.+11 (o Pb(3t
5 t.J'tx J.5E? t'.1-c+ /?-{ 3 zTlli-
6 .3924 ?.s1f \-?zt ??vt+
7 J.L+G ?.&-0e t.flKo f+.€ lotYltu
8 3-tu 3.GtL 7 lLq Ze t 6/st
9 J,o?') ?.11a 4 z?.{ it 2/zt

10

11

12

13

14

15

to

17

18

19

20

21

22

23

24

Notes:



ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

Boring Number: hl S aG O .-iKtl
Depth:

Test type:

,,57

ARI Job No.:

Sample lD:
O^) LgT

Tilt Board

-rl

Sample Lengths Sample Diameters
'5. afl { .6o (e

i-l 5, <.t,b
'2 d,lt? l-59f

Y'

Moisture Content

Tare Number: B
Weight of Tare: /'o-?€

Wet Weight: 4++'ac
Dry Weight: 5/.9, oB

Measurement Distance

/f ,zs
Increment Samole Thickness

Estimated
Angle of Inclination

Board Height

lnitial 7 ogs- 5-r( 2.6s+ v * 5-c
7.XLL 2 g6lt l 2-hq\ ?- \" /^ Pllz

2 ?.1b( 2-q90 2_63 | -0 Ln/tz
3 ?.q++ ?.14b {-bl\ ?. s" f; * TttAz
4 h).flJL z?,s3 2-b79 /,e' p s/sz-

2 -q6+ 2-c1+L ,? ?+(p t),<" ' t1[ ]t
b ?.1+G ?-q5f 2-?-€3 rFo I zz/t.t
7 2-4 s1 ?-qzrt 2_c'1+ 17.5" I o "(?L
I 7.7s I 2,qqf 7 -rr7(, 2o" lt E/3L
I Z- ?of :.t. (5te- 2-c.*" 22.t-' f0-I/t
10 a-R39 )-4, \ 'L7.6W 2s" /g-t9
11 ?-1nC 3. oo.L ?-GzG 2?.T " 11 t#/3L
12 2"4.+1 7-o3{ 2.6s1 fp' J<l '7t-3 I
13 2.ffi.1 2-q?4 ?-t-zl ? ? -\-- ft 3"/s<
14 ?-q?e ?.-e<f ?.oq+ ?, \'o 17 1/-lz-

15 2 -4oi ]. ozo 2-u+z* ??-j (*
to o l- L("s 2 s3l 4o'
17

18

19

20

21

22

23

24

Notes:

t3+-#;#i# ; b*ffiaegp



ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

ARlJob No.: (9t /L J
Sample lD: a-/

BoringNumbert@
Depth'-

Test type: Tilt Board

Sample Weight: < 7^i .Ll
Tare Weioht:

cfL-o-l

Sample Lengths Sample Diameters

<. 8Lt r-s++
?.fro{ ), +7'2
?.93 ? t-,s+qF

SelupDate: 5 /t7/Z'-
Tested By: FJ ' '

Moisture Content

Tare Number: e
Weight of Tare: ,1.+3

Wet Weight: Z 37-o6
Dry Weight: 2r+-+E

Measurement Distance

f,s;zf
lncrement Samole Thickness

Estimated
Angle of Inclination

Board Height

lnitial 7 "r, z( '.Kof 2.8\\ "_e S,r
1 e-+rT - N+G Z-8tL 2.€ (i "/et
2 7 aqL 2.+q{ 9-+qL+ 5 6za/tu

7-+lo 2.L?^o, 2-q'l^ 4,9 '1ttlz1
4 ?-gi,f z- ++( 2-PLo lo 8b/zt
5 ) -Kq.t 2-12-D t.'1f a lL{ g Jthz
b 2-3 rb 2-+4o ?-fs? 1f Yz5/3L
7 2-?2( 2-+6c z-16',| r4.9 l"o(' /t t
X 2. +q( 7 ?61 (- (^st t 2-? [llUz-

2,+38 ?.qLq 3.i b6 22.< l?-tt37-
0 ) -L<7 l3z/st-
1

z

J

4

7

8

I
20

21

22

23

z.l

Notes:

[-frqrr-Saf#$ ; M$rWgW#



ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

ARlJob No.: O \fl 27
Sample lD: D

Boring Number: il3tq o'^?*tl
Depth:

Test type:

l? -<,,

resudBy: r F3'/6 S

in'h 0,!" i(t t Tv,be 'lCs K)
t^/t T.ibe +6.4o

Set-up Date:

Tilt Board

."th*'

Notes

Sample Lengths Samole Diameters

lt.O 7l7 3-93a
2 1+l 3-43-1?-(Fi
I qq+ 5,322

Moisture Content

Tare Number: Ou23 f) -7'"kil4D4,

Weight of Tare: /o-?4
Wet Weight: 6o3-13
Dry Weight: z 79t.(,

Measurement Distance

l<- -2<

lncrement Sample Thickness A"F"Tifi":f,ilF,s Board Height

lnitial 3"oPR ?-t+t 2."1tr + ,o .t9
1 3-Urr S.1z:> 3,oo+ 2.9-o f^+Vl
z

't. -6L 3.tez .1.ozL so C. zL/.tt

2.16 r 3.og(D L-9 7+ 7-ro 7-C
4 2-*tts 2. 7t' ( 2-8tq /s" K 4/tt
5 2. R?1 2,4't+ 2.f11+ t 2.s- ? z?/t n

6 2 -883 2"843 L- l2o 1' 1 t3/tt
7 v.t+t /-651 z.4lo l7-s' t o,+
8 2,874 ).+$L ),620 2-en | | s/tz

2 -9ti I l.Ro 2 -+16 22-t" 12 s/i.
10 2-fiQ 2_t"2+ 2. 2+6, 2q' (2t'/Jz
11 2_ lbf 2"++t 7.o8q 27-So l3 2t/st
12 2.17+ 2-G+3 k-t,flLt \o' lcl z1ltt
13 3.e zo 2-7of ?-te J? -s" I S 2tllz

15

to
1a

18

19

20

zl

22

23

24

p.. sEd$t .Js ^*3. ,, i${f.Eqs.E 9l g*f u,*E



ANALYTICAL RESOURCES INCORPORATED

Tilt-Board Test

ARlJob No.: O/L3
Sample lD: E

Boring Number: N-soS 24^4{r,
Depth: _

Testtype:@

Sample Weiqht: s7^73
Tare Weioht: 4t-.4{

Sample Lengths Sample Diameters

2 -'1i+ . s+S
7. tte a 3. sqK

3.24+ 3, boo

Set-up Date: 5/Z+ /c
Tested By: ' 

F.Z

Moisture Content

Tare Number: €
Weight of Tare: io-tt

Wet Weiqht: -'ic, ?- y4
Dry Weight: 4l--t+R

Measurement Distance

IS.2T
Increment Samole Thickness

Estimated
Angle of Inclination

Board Height

Initial
,7 A lir/ . Lt'+ 7.4o1 7_214 >-'r
9.18r )"5q€ <4+ ./,> 1o q/l t

2 3-as I ?K7 3.<?t (- z+/l t
)- cl s{ 'l- 4a 1 3.+a+ 7tn;t

4 3-ao(, J.1'G j, ?tGt * Tltt
5 ?. o s,a 3 LTL< j.3n+ /2. t- I t'llt
o 3. etS J 34'\ il,4+t t{ 1tt/1"-
7 1-oYo 3-c, \ ( 3"trq'L tv.s lo '.tht
8 2."IH 3.3?c 3,."s3L lt a/gu

Lqll '?.1:19 3sf? JL .r/ tz_

10 2- 1ao 3-++31t1 3- s3Y 2f t3 t/?t
11 2- q"+e+ 3.czt 3-t-zc{ 2?.S | 3 ?xl'? i
12 \o
13

14

15

16

17

18

19

20

21

22

23

24

Notes:

[-$d,*,ilds1d$ , tu#W ft- H] e-#



ANALYTICAL RESOU RCES I NCORPORATED

Tilt-Board Test

ARrJob Not ()VJ€6
Sample lD: i-

Test type: Tilt Board

Sample Lengths Samole Diameters

2 FLlq 4K5
2 t':J', <7<
-a-'1fi, 3 \41

hI{-. TtJ
Moisture Content

Tare Number: T
Weight of Tare: (c u4

Wet Weight: 4fO --tL
Dry Weight: 5q.+9

Measurement Distance

tT"75
Increment Sample Thickness Angle of Inclination Board Height

lnitial 1 +q8 3"tX 9,'/6+ a \ .33
1 2 -6+e 2.'r4o 2-'625 €- {y'sz

2 z.t\4 z.qoC '2.''34 5 6 tc/sz
'L.y7\ z.az3 zi tL -l*= + ls/

4 ?.'tto\ 2..i1(. 2.67.< ro 75 r/,2,

2.42-1F' 2.q64 z-aaa tL+ I e/.2

o 2K<X ?'1# L-?LiA ,5 "7 "/ o'r-

7 ?-+iK o 4:|O 2.*zst t?+ 16 
"/q8 2-A6C) '7'9'5q 2.+Tt ze) J 6/*

L.613 ? 9-3\ 2."v10 22+ iz,/
10

11

12

13

14

15

lo

17

18

19

20

zl

22

ZJ

z+

Notes:

hJtu-sk*;*i ; lf#h#KW,{3



ARlJob No.:ARI Job No.: O ld Zj
Sample lD:

Date:

Client:
Core No.:
Depth of Sample: Q-l(,Ll

S Sampte Extruded by:
Sampte Logged by:

NJ oG g- t|t( Type:

Analytical Resources, Inc.

VISUAL CORE LOG

Diameter of Sample:
S.q ,\_ /la,l\L

o4t
Sample Recovery: O-tKl

Faf2

Test Type Depth (ft) Classification and Descriotion

Top of Recovery

O.1c'^^,- t , [\ cla, uti
9u--<-- f,o*-i, yz^}, f*l .s".-[l

Ca N)aL'
"( tcl^

&r.AeSr

116 r.lsi '7l

hrlt"#H# : 1ilffi'6# S. ffie$



Analytical Resources, Inc.

VISUAL CORE LOG

ARlJob No.: C*Zj Date: \ t4-el
Sample tD: F I Sample Extruded by: FT
Client Sample Logged by: 

-, 

reCoreNo.: , lJStL 24-49, Type: @
Depth of Sample: 2+-qi,r' Diameterof Sample: T
Sample Recovery: 24-4(\

Specimen
Sbved

Water
Content

(%)
Test Type

(6r \!y**,
Depth (ft) Classification and Descriotion

\

i
4
''l
*

.-i

.t- 
:"a{.

$

il
{,f
I

t
.$

rl

'i r Ft
-8*.*{

Top of Recovery

Afia
fip\^ s:e-,

Ae^t\\,
tt'tp i ;ta^-e--

t-"'.te^':.t

5"

to"'

O r;a;- {.*t,
(e-, +/ bno*^.

r5"

20"

,|

Czn*r5aL '

25"

U*q"-Fffi"*i ' td$W 5. H3"$l



Analytical Resources, Inc.

VISUAL CORE LOG

Date:Client: €4€
Project: Oo z 2 3.3o . h)D lo
Core No.: O t, 23 D
Core No.: A/ij lE o.-2+o
Depth of Sample: fX *o,t O-24r,
Sample Recovery:

Sample Extruded by: ' 'Ft'
Sample Logged by: f A
Type:
Diameter of Sample:

Classification and Description

8+2,+,

Df 1cn-':; 
t-

fi6, f-^t
-lo1 , b- --
'l^ a-[c r-

zr\e\,

SP"';Fu
6a"'i\,
6r^t^itez,
Do-t! -

#r*#dim , tuscea+5*F



Analytical Resources, Inc.

VISUAL CORE LOG

Client: ErE
Project: eA29e.. WD to
Core No.: cw23 G
Core No.: Ns ti' .'4 - Lfg t'

Depth of Sample: 2zl -- +t i,

Sample R""ou"ry'

Date:
Sample Extruded by:
Sample Logged by:

Type:
Diameter of Sample: 3_" 4

Specimen
Saved

Water
Content

("/"\
Test Type Depth (ft) Classification and Description

Z',f\ o -
II

,/1t 
\ [\ur

1"..r.
_l

x+2"'+{

larr llo,u-' SVot
Aort*'un''
to^tt^l'

t"

) Ll" Too of Recovery_-:._ '

/1,,{\ 
^

a.f1,,t'* fi*>,

i^&' 'l'^'1,

hrou- ,.'^

& a"'(oC

,l

),, lr)t

g,:11- tg"il
,r,f gr0

\

:
t)

?

U

R

I
\r

(tNJ aL

t4tt.l*ta
Li*'+t J

94a.$i
Gto^\t
(tro't^
5r LL-

tt'7r',

e;:Fq#+ffiil$ ; q*trWE#T;*



Analytical Resources, Inc.

VISUAL CORE LOG

Date: 5 rr-o1ARI Job No.: c-->qZS
Sample lD: C

,"r ;l Client: f : Zi'r ' Core No.: ,Vtst2
Depth of Sample: ."{ "
Sample Recovery:

Sample Extruded Oy:
Sample Logged by:
Type:
Diameter of Sample:

Specimen
Saved

Water
Content

(%)
Test Type Depth (ft) Classification and Descriotion

t

i

t

t'"[(^- \f^@
t*{ Top of Recovery

O f qr^-',, 6*a /"',1
.-f 4-

&e NSov'

Art{<rbd1'

6n^n5*
sqb"

rv4'
G9,AraD,

Ds*s6y .

"'fr,s(*

q Eg44J#?rsifu4"J ' 'Ere&';L &1ff



ARlJob No.:
Sample lD:
Client:
Core No.:
Depth of Sample: O-2-+q
Sample Recovery: o- 2tttr

Analytical Resources, Inc.

VISUAL CORE LOG

Date:
Sample Extruded by:
Sample Logged by:
Type:
Diameter of Sample:

guJ23

5 -o S s> -?.rh

Test Type Depth (ft) Classification and Descriotion

Top of Recovery

f i^ot 1,^ r"z.taC
/

l" -9uS(aa,Ao^.

Or11,t^it-- f;"''t t'-'J

( -"+. sevvrttl 
St; "-:

,W l"-tu [| e!\^r ,>exl
I rt f n

f olJ (Lu'r t"tk^ ["t-*
-\s 4re: ).

rtl
tuul oAof-

$r^- 1,xo,



I

i

ANALYTICAL
RESOURCES

INCORPORATED

ANALYSTNOTES- GeoTech

ARt Job nro: otNA3 Client Name: eie
Parameter: Client Project:

I lJob OK, no corrective action required

Analyst: Date Completed:

Version 01
07lo9/O3

ilii-F'g]ffi ;' s,li$ffi 3" ":E g

1 2001 F



ARI Job No.: CICZ3
Set-up Date:

ANALYTICAL RESOURCES INCORPORATED

MOISTURE CONTENT DETERMINATION - ASTM D-2216

Tested by (rL-

ARI Sample
ID

Tare #
Wt. Tare

(g)
Wt. Wet Soil

+ Tare (9)

Wt. Dry
Soil + Tare

(g)
MC%

JJ,IG Xc- (e.L( | | 2V.&- 22.47 \4-J +5
B lvl L /c,OK 7 s2-+ I 71. ia
e€tr /t/! L 10.)p k,+t "< te_t+
Ai E fu1r-- 4,+t 1a. /-7 q2-#

4.i

I l03F
Rev 0



ANALYTICAL RESOU RCES INCOI{I'OI{ATED

SPECIFIC GRAVITY DETERN'IINATION ASTM D II54

ARt Job r.ro.: , f1\NA1
Set-Up Datc: cs/fif4

Mcthod A (nroist)

Tcstcd Uy: ftS

Mcthod B (ovcn-dricd) {

L,i
Jr

Fr';

4:€tij

r_:.-

I l06F
Rcv. l, 09/01

Eet- up Ad.r (8, on 6q e5/3c e k/0:
Sanrple lD D Ca r ft B e €
Beaker lD

Flask No. # ev A€ A ,?'t*> We 2t 2b
Flask Wt. (g)

Iha.*5 e+m@ ge.9L rce 4v t?l fl1- [aCI,rc l1tV )L
Soil Wt. (g) 51 LtI /la5=ftF) 41 53 sb tB too.5{ qw\ B.ro
Vacuunr:. Start Tintc | ,4-5 ta15 fcSs Itsr lAs"s /l*s.f fKr

End Tinre \445 1445 t'35 r455 t3s{ )3 ss' /7.5S
lnsulated Cooler: Date In c \rx \q .;lrF lg 6s/ac /e1 ,rtt lu4tY ru lNt4 uu/a/r.rr ca/o4v

Datc Oul cslnlq aleoln o7at/ot Jtn lo4/fi aVirAl,"q o(,/c,+lc<'
"r'/o+/,ytFlask, Soil. Water Wt.(g) 1i4 os 10b.ry 7ra a1 1cn s2 1$ q1 1r4.53 1t8.5c

Tcnrperature (" C) nq rq5 tq3 rt.(p ztb ea5 ,9a,e
Tare No. +l 7(e 44 bU & ao 4
Tare Wt. (g) tu0.87 In ,e-4 r03$.ffi tta sT leS.o& lll"95 t33 bl
Tare + Dry Soil Wt.(g) )s q8 r?fn.O i iql 4/ 229 q(" ,43 9(, /b2 0K 4ct
lnitials as a3 fr, ?5 % % 25
Specific Gravity 269: I,q f i q4k )..sr" 9+? t\qx t t3n

2. 3'l-+ q sgd
nrrrcnt|cd Dr

i'uttoso-'l'
Nlass 6r-Tes nrcn: 500 nrl, Pvcnornclcrnrrnenrlcd Drf l\{ass lbrJ il0

Poorlv Gradcd Sarrcl-Siltv Sand 100* l0u
Siltv or Claycv Sand 75 + l0 s
Silt or Clay 50+l0u

rfl."
cflonleter



ARI Job No.:
Description:
Method of size

Date set vo { l?-dl

Hydro Beaker: O\N?-3

Hydro #:

Calgon Batch #;

Sieve Analvsis
Date Sieved:

T IO IF.A
Rev.0

Hydrometer Analysis - ASTM D4211422

ARI Sample lD.:

Splifter[ ] Whole Sample [ ]

4;.,:

I

Moisture Content
Tare Number A

' Tare Weiqht .5f
Wet Soil+ Tare (9) ?| '3s
Dry Soil + Tare (9) 42+

Tare Number ,+
Tare Weight (g) "/-4-2_
Weight Total Sample (g)
(Air-dried, not sieved) \b1.73
Weight Hydro Test Sample (g) 25, S)
Tare + Oven Dry Plus #10 (g) /0.41
Tare + Oven Dry After # 200 Wash (g)
(Plus #10 lncluded) l).tl 2

Icl 
I

3-A I

= 
1,,"*
I

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
('c)

10:30:00 START
10:31:00 1 lel tf 23.5
10:32:00 2 5Y 5 73b
10:35:00 5 52- S )7.5
10:45:00 15 43 5 23.S
11:00:00 30 +O E.) 23.E
1 1:30:00 60 7<<-4---/

z-
-) 23.s

14:40:00 250 ")_4 (a 74.5
10:30:00 1440 t-?- (n z7

t Technician: An SieveSet# 3
Sieve Size Cumulative Weight

Emptv Tare 7. t)
2"
1"

3t4
1t2

3/8
M 7, (B
#10 lo. 3€
#20 1o. uS
#40 i o. 9l
#60 'l t,:. q
#100 .\q
#200 ).)
Pan [),5o



!

ARlJob No.: Owz3
Hydrometer Analysis - ASTM D4211422

ARI Sample tO.: B
Description:
Method of size Quartering I

Date set uplzlZl-bA-
I 

rechnician: eg
Hydro Beaker: AKI

; Hydro #:

Calgon Batch #: 2*c

Sieve Analvsis
Date Sieved:

Moisture Content
Tare Number R

' Tare Weight .5t>
Wet Soil+ Tare (q) 3b.24
Dry Soil+ Tare (9) z6 4-+

Tare Number B
Tare Weight (g) to. t<
Weight TotalSample (g)
(Air-dried. not sieved) &H
Weight Hydro Test Sample (g) to1'ZA
Tare + Oven Dry Ptus #10 (g) 5?.Yt
Tare + Oven Dry After # 200 Wash (g)
(Plus #1O Included) ttl 2l

bq

;1""*

6t:

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

10:39:00 START
10:40:00 1 t5 6 775
10:41:00 2 l4 q 23.e
10:44:00 5 t3 5 'z3 g
10:54:00 15 l'z 5 235
11:09:00 30 \L 4" 73^.=
1 1:39:00 60 '1 5 23,8
14:49:OO 250 :t b 24.5
10:39:00 1440 -+- (o 73

Tecnnician: A I
( sieve set # a

Sieve Size Cumulative Weight

Emotv Tare lo.-tf
2"
1"

3t4
1t2 l.). t l"
3/8 }. f,). "? r_1

#4 a3. i K
#10 qf, ; 3*s
#20 tt. 3.i
HO J f,. o (
#60 q?" tr

#100 lnf , 
^V#200 ll,o, tb

Pan tl.a)

I

' I l0lF-A
Rev.0



Hydrometer Analysis - ASTM D4211422

^y'ARl "*roj
Quartering [{iSample Splitter [ ] Whole Sample [ ]

$ /zcr o1

DateSet UpM-
Technician: ffi AS
Hydro Beaker: fO^r)F (

Hydro #: _
Calgon Batch 6 2-O 0

Sieve Analvsis
Date Sieved:

ii

F

t:
i

l

I
:
]'
1.

.

irorr^-e
Rev.0 - arr

Moisture Content
Tare Number c

r Tare Weight t4(
Wet Soil+ Tare (o) Lh"qv
Drv Soil + Tare (q) 4q.5Y>

Tare Number C-
Tare Weiqht (q) i.o.zf
Weight Total Sample (g)
(Air-dried. not sieved) iH'#
Weight Hydro Test Sample (g) (/\. or-l
Tare + Oven Dry Plus #10 (g) io.3.t
Tare + Oven Dry After # 200 Wash (g)
(Plus #10 lncluded) {},1q

S

c

Time

i t o:+a:oo
I 10:49:00

10:50:00

10:53:00

A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

START
1 b-3 5 23s.
2 €'1 5 -'r)(z-.],/

5 6d 5 23 s
1 1:03:00

i 1 1 :18:00

I 1 1:48:00

I l45s,oo
I to'+g'oo

15 4}s 5 2, 3,5

30 4l 5 L3.s
60 3s 5 23s
250 23 (o 24.5
1440 /(e l- 23

Technician. k
Sieve Size Cumulative Weight

Emotv Tare lo . ]-]
2"
1

3t4
1t2
3/8
#4

#10 lo.5-5 $

#20 lsr. f
#40 ln,
#60 .O
#100 r' q J
#200 l:.1Y
Pan r).51



Hydrometer Analysis - ASTM D4211422

ARI Sample lD.: DARlJob No.:
Description:
Method of size

I

l l0lF-A
Rev.0

4z-
Splitter[ | WholeSample[ ]

g.oo €3

slf>l,z
Date set vp-fififr-

Hydro Beaker: P I

Hydro *: l9nZ44
Callon Batch #: 2CD

tr
tr
F
F

r
f

SieveAnalvsisl lr t ^DateSieved: Vl5/ A) Technician: A n Sieve Set #

3F
t-

tF

,f,

2

.b.

Tare Number T)
Tare Weight (g) /a.7f
Weight Total Sample (g)
(Air-dried. not sieved) I oY. bq
Weight Hydro Test Sample (g) artS. ? A.
Tare + Oven Dry Plus #10 (g) 20"+7
Tare + Oven Dry After # 200 Wash (g)
(Plus #10 Included) 17, s i

126t2009

Time

12:45:OO

12'/;6'.00

12:47:OO

1r'50f0

A Time
Test

Cylinder
Calgon
Blank

Temp
("c)

START
1 wl 5V 2_3
2 5a iID 73
5 55 L ra 23

13:00:00

13:15:00

13:45:00

16:55:00

12:45'.OO

15 4a lo 23
30 42. ;b z3
60 35 6(o 27
250 23 5- L+
1440 rv tt5 23

Sieve Size Cumulative Weight

Emotv Tare lo. { )
2"
1"

314
1t2
3/8
#4
#10 lo-q8
#20 iJ., ] b
#40 1,5,4
#60 tt4 .n t

#100 t\. a [4
#200 lu.Jo
Pan I +. S1

q;-.,4;# ; ffiEa*E :itl



Hydrometer Analysis - ASTM D4211422

ARlJob No.:
Description:
Method of size

Date Set Up

Technician:

Calgon Batch #.
:
:

i
1\
T

:

AR1 Sample lD.: €

[ ] Whole Sample [ ]

Hydro Beaker: Pi
I Hydro #:

?

2cn> (
tr

I Sieve Anatvsis I [ .l-6-. DateSieved: Vl)tO/ 3

Moisture Content
Tare Number €

, Tare Weiqht . a<I%r
wet soil + Tare (g) 414<I
Dry Soil+ Tare (9) 42 X-r

Tare Number E
Tare Weiqht (q) le>-oa
Weight TotalSample (g)
(Air-dried. not sieved) '748.7-1-
Weight Hydro Test Sample (g) (n5.2?
Tare + Oven Dry Plus #10 (g) to.j1
Tare + Oven Dry After # 200 Wash (g)
(Plus #10 Included) IK.)Y

zlDl Time A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

10:57:00 START
10:58:00 1 KO 5 736
10:59:00 2 -t?

c-) 4j5
1 1:02:00 5 5t,5 b L'5 -',t

11:12:OO 15 4s 5 23',?
11:27.OO 30 1,o 235.
1 1:57:00 60 3'Z 5 23,5
15:07:00 250 24 V 24.5
10:57:00 1440 ltr S v 73

Technician: Sieve Set #

Sieve Size Cumulative Weight

EmpW Tare lo.l l
2"
1

3t4 \r\
1t2 I o. f,hs_ 1v
3/8
#4
#10 lo, < q
#20 .5 K
#40 ll, tl
#60 [ ). \J.

#100 tf ,9?
#200 t4.4
Pan l{. )?

l

:,
I l0lF-A
Rev.0 *,,t'

I



Hydrometer Analysis - ASTM D421 1422

nAtloo ruo.: otd 23
Description: c-lr. 'l et--u,( ze:.4 d'qq^i<-
Method of size reductibn: Quarterin{ [-,1-Salnple Sltitter [ ] Whole Sample [ ]

ARI Sample lD.:

Tare Number
Tare Weioht (q) cf -Pn
Weight Total Sample (g)
(Air-dried. not sieved) r\2,cAz
Weight Hydro Test Sample (g) bb- tq
Tare + Oven Dry Plus #10 (g) T. lf"i
Tare + Oven Dry After # 200 Wash (g)
(Plus #10 Included) lo, f,l

F

i3 -87

Date Set Up. 5ltv l4
Technician: etl

Hydro Beaker:Otr..lZB F
Hydro #:

Calgon Batch #. 2-Oo f-

ll0lF-A
Rev.0

SieveAnalvsisl / -
Date Sieved: le / O -\ /o / Technician: A\ /\ Sieve Set #

Sieve Size Cumulative Weight

Emotv Tare l.'lo
2"
't"

3t4
1t2
3/8
#4

#10
#20 1.yE
MO to.Oh
#60 l. .a 9

#100 to, i1
#200 tn.NL'1
Pan ln.) Y

'., Y-' ,a{r
t

I

6t3t2

Dlana

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

F

t

€

11:06:00 START
11:07:00 1 44 5 2zs
1 1:08:00 2 4" 5 73.t
1 1 :1 1:00 5 445 5 73.5
11:21:OO 15 3? 5 735
1 1:36:00 30 3+ 5 21 6
12:06:00 60 33 S 23.s
15:16:00 250 ly v 24.5
11:06:00 1440 I lc L3

a



Hydrometer Analysis - ASTM D4211422

Moisture Content t/
Tare Number G c1

t.57I Tare Weight t-83
wet soil+ Tare (g) -1o, a t B3q
Dry Soil+ Tare (9) 5. oo lZ.vl

I

ARI Job No.:
Description:
Method of size

ARI Sample lD.: G
Sample I
{-

v,t^se \rl

F

7

| '1t=
lt

25-

zy
?5-l

-.l
t\
-1,.r. / l,a1t,}\t(-l\.: Y.' +{,,

l.

2

q'tc rnO\Sf\rva (snten

Tare Number G
Tare Weiqht (q) fr)-<)
Weight Total Sample (g)
(Air-dried, not sieved) V> 7t-,
Weight Hydro Test Sample (g) b s.4D
Tare + Oven Dry Plus #10 (g) /o 5P
Tare + Oven Dry After # 200 Wash (g)
(Plus #10 Included) ab 3a

Date set u, '/2trf" r
. ,- '

Technician:

Hydro Beaker: nyL
p Hydro +. \nn344

.}
'$

L

I l0lF-A
Rev.0

Calgon Batch #: nq

Sieve Analvsis
Date Sieved:

F(.

ef

Place

5t26t2009

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
('c)

F

F

F

12:54:OO START
12:55:00 1 \h tv5 Z3
12:56:00 2 57.n 2a z3
12:59:00 5 6r t t$ 73
13:09:00 15 435 ( ,5 2-3
13:24:OO 30 {I-) ,J z3
13:54:00 60 3to6 b5 73
17:04:00 250 t6 5- z+
12:54:00 1440 tv lo/5 23

\ Technician: A fl sieve set # !
Sieve Size Cumulative Weight

Emotv Tare la. lo o
z',
1"

314

1t2
3/8
#4 lo. l- l.
#10 I Y. q9
#20 f l. t{\
MO \\.s,\
#60 }.3.o j

#100 )3. tf
#200 41, s3
Pan ab.3)

Sen Flt- ; 5 krrJ e\s \



?taroluuA*s'Cqr Colc,.ltarta^ W
Number; NSOS 0-24" 10q,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

125000 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150
96.78 84.10 74.58 60.30 55.54
75 24.1 16.3 10.3 7.4

200Temperature 23.5 5" 3" 2"
ific Gravity 2.65

1.5' 1' 3t4" 1t2" 3t8' 4 ',10 20 40 60 100

sreve Analvsts Portton /drometer Analvsis Portion

Sieve
Size

Weight o
Soil +

I are

I olal

Weight o
Percent

Retained
Per@nt
Passing

Time
Hydro

Reading
Comp

Correct
Percenl

Finer
"1" D K a

982 o00 000 100 00

3' o 100 00

2" LOZ U-UU

1.5" LA2 0.00 0.00 100.00 6',] 5.0 EE.E6 6 32 773'18 0 01305t 1 001385
La2 0.00 0.00 100.00 2 58 M.'l 6t 24 061 4I 0 01305; 1 001

3t4 942 000 000 100.00 5 52 74 5A

c82 o00 000 100 00 43 60 30 1.O01 385
100 00 30 40 9.7t 7.44060€ 0.013057 1.00'13E5

9.6 / 0.05 o.o2 99.96 6U 33 5.0 44.43 10.9t 5.56249 0.01 3057 1.00i385
10 3 048 o20 9C 80 24 60 28 56 0.01305i 1.0013E5

20 0.55 0.75 1440 1.26479'l 0.013057 1.001385
40 0.67 1.06 1.26 9E.14
60 0.94 149 1.68 98.32
100 125 1C8 214 97 A2

ZUU 1.91 3.U3 96.78

DryTolal Samp 245.7916

'en Dry Wt Hydro 62.983199
lount Plus #10 0.4

W (14.2\= 63.1064381

'{i"r:'
H'i
E !i!

{,*t:'

Rh 
-:

.r tri



100.00 100.00 100.00
50000 37500 25000

1.5" '!'

s4.14 a9.22 77.45 63.46
4750 2000 850 425
4102040

24.22 12.71 11.78 10.47 9.17 9.17
150 75 34 5 22.0 12.8 9.0
100 200

^. Weiqht of Tolal
)EVe ^:,^, >oil + wetqnt oT

I are 50rl

5" 10.32 0.00
3" 10.32 0.00
2" 10.32 0.00

1.5" 10.32 0.00
'| 10.32 0.00
3t4 't0.32 0.00
1t2 12.76 2 44
3/8 20.44 10.12
4 33.18 22.86

10 52.35 42.03
20 61.35 9.00 11.77
40 72.05 19 70 25.i6
60 87.49 3!.14 45.9J

J00 102.06 49.71 qs.qo
200 1 10.86 58.51 76.50

Per@nt Per@nt
Retained Passing

0.00 '100.00

0.00 100.00
o.0o 100.00

0.00 100.00
0.00 100.00
0.00 100.00
0.63 99.37
2.60 97.40
5.86 94.'14

10.78 89.22
22.55 77.45
36.54 63.46
5q.73 43.27

t,l9 24.22
87.29 12.71

-. Hvdro Como Percenl
I rmp "L"

Reading Correcl Finer

1 15 5 13.09 13.8 48.57413 0.0'13057 1.001

2 14 5 11.78 14.0 3454989 0.013057 1.001
5 '13 5 10.47 14.2 21.97a77 0.013057 1.001
'15 12 5 9.17 14.3 12.76264 0.013057 1.00
30 12 5 9.17 14.3 9.024549 0.013057 1.00
60 I 5 5.24 14.8 6.489868 0.013057 1.OO

250 I 6 2.62 15.0 3.196902 0.013057 1.001
1440 7 6 1.3'1 15.2 1.339306 0.013057 1.001

Wt & Tare 35

4789!81 1

B':

a!

gc i

sL'it

f,":
$,4r,:

Page 1



smc.rlumbe': Ns12024 r00.oo lm.m 10or@ ss s50 e94
125000 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 23.8 15.6 9.8 7.4 5.5 2.9 1.2

TestTemperature 23.5 5. 3" 2" 1.5" 't" 314" 112" 3/8" 4 '10 20 40 60 100 200
Specific Gravity 2.65

Wt & Tare
Wt & Tare

Sieve Analvsis Ponron Hvdromeler Analvsrs Portion

^. Weioht of TotalSieve ::: '- .-. .-:: Percent Percent
size t-oll* wergru oI Retained Passing

I are 50tl

5' 10.33 0.00 0.00 100.00
3" '10.33 0.00 0.00 100.00
2" 10.33 o.o0 0.00 1oo.0o

1 112' 10.33 0,00 0.00 100.00
1 10.33 0.00 0 qo 100.00
314 10.33 0.00 0.00 100.00
112 10.33 0.00 0.00 100.00
3/8 10.33 0.00 0.00 100.00
4 10.33 0.0{ 0.00 100 00

10 10.55 0.22 0.14 99.86
20 10.78 0.23 0.37 0.50 99.50
40 10.91 0 36 0.58 0.7't 99.29
q0 1 1.09 0.54 0.8! 1.0q 99.00

1!o 11.42 q 8Z 1.3e 1 C9 eq,4Z
200 12.34 1.79 2.86 3.00 97.00

-. Hvdro Como Percent "L" D K aI lme Reading Corect Finer

1 63 5 92.92 6.0 31.90918 0.013057
2 59 5 86.51 6.6 23.7q938 O,OI3O57
5 56 5 8'1.70 7.1 15.58073 0.013057
15 47.5 5 68.09 8.5 9.836355 0.013057
30 41 5 57.67 9.6 7.3777s 0.013057
60 35 5 48.06 10.6 5.478126 0.013057
250 23 6 27.23 12.5 2.g22U7 0.013057
1440 16 6 16.02 13.7 1.272439 O.O13057

.00'1385

.001385

.001 385

.001 385

.001 385

.00138€

.001385

.001 385

Moisture 1.01

fale 1.48

Soil 24.'l
oistureContent 0.0419087

r DryTotal Sample 169.

Dry Total Samp 162.959
\ir Dry Hydro Sample 6l

)ven OryWt Hydro 62.4238€
Plus #10 0

W (14.2\= 62

i:

hjlir

it#ii

tr*l,i

[-;i:.

h,..
B q:!

t

Page 1



Sample Number: NS18 0'24'

I est I emperatule
Specific Gravity

100.00 100.00 100.00 100 00 100.00 100.00 100.00 100.00 100.00 99.90
'125000 75000 50000 37500 25000 19000 12500 9500 4750 2000

96.87
850
20

95.71

425
40

94.73 93.16 90.52
250 150 75
60 100 200

85.59 79.13 67.82 58 14 46.83 29.07
23.9 15.8 9.8 7.4 5.5 29

18
1

23 5" 3" 2" 1.5" 1', 3t4" 112 3/8" 4 10

Wt & Tare
Wt & Tare
Moisture
Tare
Soil

25
I
1.

23.91

Dry
92.82061 831)ven DryTotal Samp 92.82061831

\tr Dry Hydro Sample 65.37

Dry Wt Hydro 61

Plus #10
W (14.2\= 62.0'10054

Sieve Analvsis Ponron Hvdrcmeter AnalVsrs Poftron

^. Weiohtof TotalSieve ":::'- .-. .-.- Percent Percent
sire "r:lJ *lnJi' Rerained Passins

5" 10.79 0.00 0.00 100.00
3' 10.79 0.00 0.00 100.00
2" 1079 0.OO O.OO 100.00
1.5" 10.79 o.OO O.OO i00.00
1 10.79 0.00 0.00 100.00
314 10.79 0.00 0.00 100.00
1t2 10.79 0.00 0.00 100.00

3/8 10.79 0.00 0.00 100.00

4 10.79 0.00 0,00 100.00

10 10.88 o 09 0 10 99.90
20 12.76 1.88 3.03 3.13 96.87
40 13.48 2.60 4.19 4.29 95.71

60 14.09 3.21 5.18 5.27 94.73

100 15.06 4.18 6.7! 6.84 93.16
200 16 7 5 A2 9.3S I 48 S0.52

Trme ^HYd.fo -comP 
Percent "1" D K aKeaorng uorect Frner

161
259
555
'15 48
30 42
60 35
250 23
1440 18

6 88.82 6.3 32.95943 0.013J31 1_001381

6 85.59 6.6 23.90446 0.013131 1.00138:
6 79.13 7.3 15.8486 0.0'13131 1.001381

6 67.82 8.4 9.8r'4524 0.013131 1.001381

6 58.14 9.4 7.355921 0.013131 1.001381

6 46.83 10.6 5.509258 o.O13t:t r.OOrlSr

5 29.07 12.5 2.939558 0.013131 1.001381

6.5 18.57 13.3 1.2U24 0.013131 1.00138r

Fi

ti- i

*,1

Fi::
&a"t

Page 1



Number: NS05 24-48" 100.00 100.00 100.00 100.00 100.00 100.00 99.73 99 73 99.73
'f2s000 75000 50000 37500 25000 19000 12500 9500 4750

3" 2" 1.5" 1" 3t4 1t2" 3/8' 4

99.71
2000

't0

98.53 97.69 97.04 96.33
850 425 250 '150

20 40 60 100

93.93
75
200

81.03
24.6

73.88 63.55 55.6'1 42.90 28.60
16.4 10.1 7.4 5.6 2.9

Test Temperature
Specific Gravity

23.5 5"
2.65

Dry Wt & Tare 42
Moisture
Tare
Soil

t.

41.
Content

238
)ven Dry Iotal S€mp 229.9969(
\ir Dry Hydro Sample 65

Dry Wt Hydro 62.8450
Int Plus #10
w (4.2\=

0
6

^. Weioht ot TotalSieve "::: '- ... .-:: Percent Percent
^. 50il + vveronl orSize i;;" 

' 
i";il'- Retained Passing

5" 10.17 0.OO 0.00 100.00
3" 10.17 0.00 0.00 100.00
2" 10.17 0.00 0.00 100.00
1.5" 10.17 0.00 0.00 '100.00

1 10.17 0.00 0.00 '100.00

314 10.t7 0.00 0.00 100.00
112 10.79 0.62 0.27 99.73
3/8 10.79 0.62 0.27 99.73
4 10.79 0.62 0.27 99.73
'10 10.84 0.67 0.29 99.71
20 't'1.58 0.74 1.17 1.47 98.53
40 t2.11 1.27 2.01 2.31 97.69
60 12.52 1.68 2.67 2.Sq 97.M
100 12.97 2.13 3.38 3.67 96.33

60 5 87.38 6.5 33.19675 0.013057 1.00
56 5 81.03 7 I 24.6352s 0.013057 1.OO

51.5 5 73.88 7.9 16.36788 0.013057 1 00
45 5 63.55 8.9 10.0703 0.013057 1

40 5 55.61 9.7 7.440606 0.013057 140 5 55.61 9.7 7.440606 0.013057 1.00
32 5 42.90 11.1 5.604195 0.013057 1.00
24 6 28.60 12.4 2.903765 0.013057 1.001
16.5 6 16.68 13.6 1.26862 0.013057 1.00

1

2
5

15

30
60

250
1440

qd.:

f''
h- 1r

t%,i

JF,

hB::

F#,

{Ri

rE i

Page 1



Number NS12 24-48" 100 100 100 '100.00 100.00 100.00 100.00
t###t# 75000.oo 50000.00 37500 25000 19000 12500

I00.00 '100.00 '100.00 99.91
9500 4750 2000 850
3t8" 4 10 20

99.74 99.64 99.57 99.36
425 250 150 75
40 60 100 200

80.51 73.96 63.66 59.92 52.43 22.47
26.8 17.5 10.6 7.6 5.6 3.0

9
I

Temperature 23.5 5" 3 2 1.5" 1" 314" 112"

Gravity

Wt & Tare
Wt Moislure
Wt Tare

2.7

Soil
1

12

Contenl

ven Dry Totial Saqrp 108.925951
OryHyd.o Sample 65

Dry Wt Hydro 53.4425444
rount Plus #10

w 14.2\ =

0
53

Sieve Analvsas Portion Hvdrometer Analvsis Portion

^. Weiqht of TotalSieve ^'.. ...... Percent Percent
size ltjlJ 

vvsgil or 
Retained Passing

5" 9.9 0.00 0.00 ',100.00

3' 9.9 0.00 0.00 100.00

2" 9.9 0.00 o.O0 100.00

1.5" 9.9 0.00 0.00 100.00

1 9.9 0.00 0.00 100.00

3t4 9.9 0.00 0.00 100.00
1t2 9.9 0.00 0.00 100.00

3/8 9.9 0.00 0.00 100.00
4 9.9 0.00 0.00 100.00

10 9.9 0.00 0.00 100.00

20 9.95 0.05 0.09 0.09 99.91
40 10.04 0.14 0.26 0.26 99.74

60 10.09 0.19 0.36 0.36 99.64
100 10.13 0.23 0.43 043 99.57
?oo 1024 0M 0.64 064 99.36

-. Hvdro Como
I rme Heaorng uorecl

Per@nt
Finer

"1" D K a

49 5 82.38 8.3 37.5419 0.0'13057 1.001385
48 5 80.51 8.4 26.80799 0.013057 1.001385
44.5 5 73.96 LO 17_52219 0.013057 1.001385
39 5 63.66 9.9 10.61075 0.013057 1.001385
37 5 55.92 10.2 7.626066 0.013057 1.001385
33 5 52.43 10.9 5.56249 0.013057 1.001385
18 6 22..47 13.3 3.017031 0.013057 1.001385
11 6 9.36 14.5 1.310009 0.013057 1.001385

1

2
5
15

30
60

250
't440

EiL ,

t+* j

[L !.

:
..=I:

Page 1



Number: NS18 24-48" 100 100 100 100.00 100.00 100.00 100.00 100.00
#lfHl##+t# 75000.00 50000.00 37500 25000 19000 12500 9500

99.96
4750

4

90.04
2000

10

84.82
850
20

83.20
425
40

82.37 81.58 79.81 71.59
250 150 75 25.5
60 100 200

67.90
'16.5

56.83
10.3

51 66 46.50 16.24
7.5 5.4 3.1

't0

1

Test Temperature a1 
^il

2.65
1.5' 1" 3t4 1t2' 3/8"

Gravity

'13

Wt & Tare
Moisture
Tare
Soil

12.6
0
1.5

11

Air Dry Total Sample
Dry Totaf Samp 73.18441624

Dry Hydro Sample 65.4

Ory Wt Hydro 61

Plus #10 7

W (14.2)=

steve Analvsts Ponron lvdrometer Analvsrs Ponron

^. Weioht of TotalSieve ': Y: '- ... .-l-. Percent Percenl^. 50il + wetont orSize ; '-:;- Retained Passing
I are 50tl

5 10.6 o.O0 0.00 100.00
3 10.6 0.00 0.00 100.00
2 10.6 O.OO O.O0 100.00

1.5 10.6 0.00 0.00 '100.00
'1 10.6 0.00 0.00 100.00
314 10.6 0.00 0.00 100.00
112 10.6 0.00 0.00 100.00
3/8 10.6 0.00 0.00 100,00
4 10.63 0.03 0.04 99.96
'10 17.89 7.29 9.96 99j04
20 21.43 3!4 5.22 15.18 84.82
40 22.53 4.64 6.84 16.80 83.20

60 23.09 5.20 7.66 17.63 82,37

1q0 23.63 5.74 8,46 18.42 81_58

m0 24.83 6.94 10.23 20.19 79.81

-. Hvd.o Como
I tme Keaotng uorrect

Per@nl
Finer

D a

55 5 73.80 7.3 3543856 0.013131 1.001385
53.5 5 71.59 7.5 25.47A26 0.013131 1.001385
51 5 67.90 7.9 16.54652 o.OrgrCt r.OOtgAS

43.5 5 56.83 9.2 10.26611 0.013131 1.00.1385
40 5 51.66 9.7 7.482891 0.01313.1 1.001385
36.5 5 46.50 10.3 5.444759 0.013131 .1.001385

'16 5 16.24 13.7 3.071208 o.OrStgr t.OOtggs
13 6 10.33 14.2 't.302472 o.Ot3rgr r.ootgas

1

2
5
15

30
60

250
1440

t. _i

tu:

ild'r';

Page 1
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Analytical Resources, Inc.

Consolidation Data

ASTM D-2435
ARI Job No. Otvz 5 Borino No. fu5rL c -2,1

Date e lzc/e-f Samole No. c-
Technician Depth 411

:209 Page 1 of 3
Rev 1: 1113199

2t

m:

Initial

Wt. of ring.+ soil 4L€, o G
Weight of ring 247-+9 llnitiat Dial Reading

Dial Reading after Seating Load

Final

Wt. of ring + soil | -l*# e

Final Moisture

Tare # cryYAL.*7 <-
Tare Weight 1-sa
Wet Weight 6z-zz
Dry Weight 2r €9

Load do dgo droo df ho H c"
1t32
1t16
1t8
1t4
1t2

1

2
4

8
16
32
64
16

4
1

1t4

1t16
'U32



Analytical Resources, Inc.

Consolidation Data

ASTM D-2435
ARI Job No. ow L3 Borinq No. trt(oS a-2*t'

Date gfLulsr Sample No. A
Technician P3 Depth ,^ tl

Wt. of ring + soil

Wt. of ring + soil

Final Moisture

Tare # Q*,V, # A\-
Tare Weight i.Tt^
Wet Weighl ["2-a l

Dry Weiqht 27.1+

Load do dgo droo df tso H c"
1132

1t16
1t8
1t4
1t2

1

2
4
8
16

32
64
16
4
1

1t4
1t16
1t32

!i

F6'i

9*;i

fl"

fr-:

1209 Page 1 of 3
Rev 1: 1113199

|V"TE ." 9^ ^y 
(<- g<-c .N )r',L 6^{ai,..- f* u^s-(i /d A on .



ASTM D-2435

Analytical Resources, Inc.

Consolidation Data

44
cry+

uf+

:209 Page 1 of 3
Rev 1:1/13/99

Initial

Wt. of ring + soil tu-36
Weiqht of rinq Z4 +-L+4 I tnltlat Diat Reading

Dial Reading after Seating Load

Final

Wt. of ring + soil j'-t+^ 8?

Load do dso droo df tgo H c.,

1t32
1116

1t8
1t4
1t2

1

2

4
8
16
32
64
16

4
1

114

1116
1t32



Analytical Resources, Inc.

Consolidation Data

b(+
*{

F=

F€{ i

F,,

$',

:209 Page 1 of 3
Rev 1:1113199

ASTM D-2435
ARI Job No. OtrL3 Borino No. A/(ol 9-Ct-ta

Date flzr-la Samole No. E
Technician FS Depth e+'l

Initial

Wt. of ring + soil *\2{.3 a
Weight of ring 247-t+1 Itnitiat Diat Reading

Dial Reading after Seating Load

Final

Wt. of ring + soil | "Rf 3it, iL

Final Moislure

Tare # .eNte< htt
Tare Weight /. it
Wet Weighl Lq.qo
Dry Weight 2K.qi

Load do dso droo df tgo H cv

1t32
1t16
1tB
1t4
1t2

1

2
4
B

16

32
64
16
4
1

114

1t16
1t32



Analytical Resources, Inc.

Consolidation Data

ASTM D-2435
ARI Job No. ()vrZi Borino No. N\tL Z4-+9

Date s / tg/-I Sample No.

Technician f-a Depth 2+,,

:209 Page 1 of 3
Rev 1: 1113199

Inilial

Wt. of ring + soil '3t7.6
Weight of ring ZtfL *4 I Initiat Diat Readinc

Dial Reading after Seating Load

Final

Wt. of rino + soil 1?s" 3i F lndontz | |

Final Moisture

Tare # ( -.*(at M (
Tare Weight l, s+
Wet Weight 6?_?o
Dry Weight lo 3'1

Load d6 dso droo df tgo H c"

1132

1116

1tB
1t4
1t2

1

2
4
8
16

32
64
16

4
1

1t4
1116

1t32









ANALYTICAL RESOURCES I NCORPORATED

Density, Moisiure Content, and Porosity

Tested By:

1 2 3 4 5 6 7 8 9 10

Samole lD p c D tr_ tr a
Wet wt. soil & tube i"l109 4q3,n q+32n +6q{) ,q+3 nan llol9 s
Lenoth 1 17()g 3n$5 I g2l qffiA 93V: 4413 lqn,r
Lenqth 2 413 ?.\ll 2 q,A< 2t+l 3 thq q12 lqn
Lenqth 3 3.\ila 2"(n5' 21,i2 Q%,+ qq4 I 18q 1$)q"
Diameter 1 v55?, 4inNn q,(fl As* 3,5A5 34q,,< v$K
Diameter 2 3"1oV'5 zqE, z +x,7 z 51, 1*?q 3,53< 3?$1"
Diameter 3 '4 q4) 35q 1'tu- 432 z,t{b 3,537 394,
Weiqht tube 4lol.5C H.s+ n_na +1" \D th'f3 4f ,gL 9T1 lL

Tare No A B C-
'T) v tr &

Tare Weiqht q7l t/)./l,1, lf,,7c l/) ,t/ l qvI ln,u ln.2ll
Wet Weiqht nbH va.48 /4n.41 /29.8i /4i,'fr t4fi 4l t2g.g:,
Drv Weiqht TJJh t+l lt) 2lo ,qt[ r)q7 12.+ 2ln.'54 291"
Moisture Content %

Soecific Gravitv Q",10 273 2n8 2,4r t,7,30 11410 t.q,q



:-fn

rld

'{#

i!!t"d

r"q I



i:;l$

.!s4

:;..#

"t*

:+J



:iq

;;FF+

i'il



'{3E

!m



: {.u

'nY!

j'nl

isl



ARI Job lto.: 0,iSg1
Date: ff t 1lc,t _

ANALYTICAT- RESOURCES I NCO RPORATE D..

Density, Moistu re Content,' and' Porosity

Tested

^1

2 3 4 5 6 7 8 9 10

Sample lD \l ^rY\rrt€_rl\t, G" t,ur I h uil f F A L D -r
Wet M. soil & tube + It4 lblS.ca I 'oa"3o le il.91 l15i +.6.f z S,o- li il.oL S73.2L 7o9.Yo 3r^o t€

Lenqth 1 r-rrr A *)tti ?.?o5;, ( ;.8 8.oe i"" 23 z Iv q .t-+ox 'v *i2t i^. f-ofK i^ 1,tf?l ;",

Lenoth 2 t',y, 1r:\ ( T. {{ 2;, t
L r-5 ]-.10 ;^ Lb .t lc { 3.t51( ; 

^.
t.foi ia. .1. i+{ ,.^ \,121 i'^.

Lenqth 3 Otvr
4
f1 ,:. .+ 4.ftL:" z c R-oo i-. /-"1 Y ts i (o.S I v^" 2.f3$ ln. 2.fi? i^ 7.q8+ ;",

Diameter 1 cvn "t.
r6 3. t3 s,, € \o 3"12o t^ 1.. ? 3 1<sN ;"r 3-5a? '".

? r>^ ,
J.-> -)7 jq- 3+fls ;n.

Diameter 2 e-'a,' 1. lo J'68L i ? \OO 4.lbo i'. 1," x. t.b.l5 iq !4+L ;.. j. 5?? l^. J. 3( ?"r.

Diameter 3 r. u* l, )0 3.1 38n q Io j- ff C{i^ 1." R, 7 *s€ tr i", .S"sll i^. .3- s tz u. 3. s?+i^.
Weioht tube q 3fr.+? 2 sf,j+ F1

* 51,it 227,17 ':'*l( lo\+q +bLb 42."+ 1/-- +o *s.BC
Tare No L t \

Tare Weiqht

Wet Weiqht

Drv Weioht

Moisture Content %

Soecific Gravitv

F*i

hFli

n"i





;,r,,,,,.',tillf;'$',

"" ' .:,: ,,,:,:,r,:,,:,r,::,: l

10;000Gi:,:i,,:,:i:,:i,,
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Q*= , o367
Drr= .p tE3

ts.: 2-+ =
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ARlJob No.:
Tested By:

NOTES:- NO.
Tarelf

NP = Non-plasticla6 66

,/ /
w 23 set-Up o't", ?/ !K/ o?

ANALYTICAL RESOURCES INCORPORATED

ATTERBERG LIMIT DETERMINATION ASTM D 4318

vo
I,tel

*W:

Fs,

wi
F&1!

I l05F
Rev.0

Samole lD: tr Sample lD: Samole lD: (= Samole lD:

Descriotion: Description: L,u.1^ Description: A,o,,.tn Descriotion:
r lu- + /ez^+ efaa.^i ;l o- o.^o( .?z^+ ),rck^^^L

U

LIQUID
LIMIT

Throuqh #40: yesl(A Throuqh #40: vesl66) Throuqh #40: yesrffi) Throuoh #40: ves/no
Crucible #: V Crucible #: D Crucible #: /3 Crucible #:

No. Blows n ,-.1 9_l F-\ r F-Zx F-R.. z5 zo 2D/
Tare# l/- €-L F-< t.<zl 14 1,5 i %(t-l Q-z q-8
Tare Wt. tqd l5i 53 i2{ 741 Y .LVZ I 5l | .f;1 I%5
Wt. Wet Soil+ Tare tc.f,+ b.q t aY4 1.?5 l.a.Ot v.Lb V.+5 '+ 3t %,b1
Wt. Dry Soil + Tare 2.25 2.za 2.17 z 3el 2.i3 L.t+ n '7c t,)l 2llo

Tare#lMC%

Wt. Wet Soil+ Tare

Wt. Dry Soil + Tare



ANALYTICAL RESOURCES INCORPORATED

ATTERBERG LIMIT DETERMINATION ASTM D 4318

ARlJob No.: DW23 set-Up oate: 4\Z?'1
Tested By:

Samole lD: F Samole lD: i.< Sample lD: (- Samole lD: f)
Descriotion: orr a.a-i:"(- Description: Descriotion: klrnt^..r\ r l^., Descriotion: 0(4V-rr\e c(cu
-ltpr */f)/l\' ^Cet o v-c\4-r1\C-s Peaa-*r CI+-a-*
Li".-ts- ^-:,

LIQUID
LIMIT

Throuqh #40: /(ueW) Throuoh #40: Lve$no Throuqh #40: vesllfd Throuqh #40: yes/rto-'

Crucible #: :EE A L Crucible #: b Crucible #: e Crucible #: \b
No. Blows 2-.2 ts3 2la 3e 7E 7E 7t 23

"4Tare # A- h2 A-4 c_- /''-- L-3 D-r D-2 b-3
Tare Wt. 1.5> t.55 I.57 [\Dl'.\- )LFIS-i -_2 t. 6\ i51 1.6 2 l'4la r.4" \.44
Wt. Wet Soil + Tare ?.tre +.2+ +.4:" v.33 b85 ? \.3 t.qt t\.?2 ?4y
Wt. Dry Soil + Tare 5.ob 4.v2 +,Vta ') ,51 2AH 2.47 2.('Y 3.eR 2v7

Tare# lMCo/o h-4 A-q L--4 (-5 D-4 \-<
lJt '/

Tare Wt. t67 1484{] (-\.62 t.62- I.5z ta
Wt. Wet Soil + Tare L,N r"'D5, v.+4 S taY 7.tq 3,rn
Wt. Dry Soil+ Tare 4.4,to 3^?3 ?fi3 32V 2.2U 248

NOTES: No, B\ci,o

ORCr o?d:l oR,6 :6LL Re*\er-k) eP&

30 -3O
(tlre#

NP = Non-plastie-
lave [.]

fr\ CD
t,54 t.55

&;r\*Tare q86 7.ts
'r\+1cte

u,31 46o 2Y l76V
I T+:l

I l05F
Rev.0
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Date completed: q ln ln
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Silver

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Silver

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.10 0.0046.61 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

0.10 0.0041.18 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

0.10 0.0040.10 U B09E0010904048-03 NS02GC20 04/13/09 05/11/09

1.00 0.042.36 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

1.00 0.045.73 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.041.00 U B09E0010904048-06 NS04GC20 04/15/09 05/11/09

1.00 0.043.75 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

1.00 0.044.26 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

1.00 0.042.52 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.041.91 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

0.10 0.0040.44 B09E0010904048-11 NS07GC10 04/14/09 05/11/09

0.10 0.0040.10 U B09E0010904048-12 NS07GC30 04/14/09 05/11/09

0.10 0.0040.53 B09E0010904048-13 NS08GC10 04/14/09 05/11/09

0.10 0.0040.61 B09E0010904048-14 NS09GC10 04/20/09 05/11/09

0.10 0.0040.40 B09E0010904048-15 NS10GC10 04/14/09 05/11/09

0.10 0.0040.54 B09E0010904048-16 NS11GC10 04/14/09 05/11/09

1.00 0.043.42 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

0.10 0.0040.40 B09E0010904048-18 NS12GC20 04/14/09 05/11/09

1.00 0.043.25 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

0.10 0.0040.66 B09E0010904048-20 NS13GC20 04/15/09 05/11/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/11/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 20.5 103 85-115

B09E001-MS1 20Matrix Spike 20.3 0904048-10 92 75-1251.91

B09E001-MSD1 20 20Matrix Spike Dup 20.1 0904048-10 91 75-1251.91 1

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Silver

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Silver

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.041.93 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.041.97 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.042.68 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.042.64 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.041.77 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

0.10 0.0040.38 B09E0030904048-26 NS19GC20 04/16/09 05/11/09

1.00 0.042.84 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.041.91 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.041.36 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.0 100 85-115

B09E003-MS1 20Matrix Spike 18.0 0904061-01 86 75-1250.739

B09E003-MSD1 20 20Matrix Spike Dup 17.8 0904061-01 85 75-1250.739 1

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Arsenic

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Arsenic

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

10.0 1.632680 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

1.00 0.16398 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

1.00 0.1617.6 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

1.00 0.161180 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

10.0 1.634070 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.16151 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

1.00 0.161830 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

1.00 0.16838 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

1.00 0.161030 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.16284 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

1.00 0.1634.3 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

1.00 0.1612.5 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

1.00 0.1619.0 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.1641.2 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

1.00 0.1620.5 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

1.00 0.1683.1 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

1.00 0.16180 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.1618.9 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

1.00 0.16422 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.1633.0 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 20.4 102 85-115

B09E001-MS1 20Matrix Spike 312 0904048-10 144 75-125284

B09E001-MSD1 20 20Matrix Spike Dup 270 0904048-10 -70 75-125284 15

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Arsenic

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Arsenic

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.1699.3 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.1665.2 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.1649.1 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.1671.6 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.1666.8 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

1.00 0.1614.8 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

1.00 0.1698.2 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.1633.1 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.1627.0 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.2 101 85-115

B09E003-MS1 20Matrix Spike 36.9 0904061-01 97 75-12517.6

B09E003-MSD1 20 20Matrix Spike Dup 36.3 0904061-01 94 75-12517.6 2

5/28/2009
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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 Ofcer:  Keeling, John

Analyte:  Barium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.12269 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

1.00 0.12219 B09E0010904048-02 NS02GC10 04/13/09 05/08/09

1.00 0.1238.0 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

1.00 0.12186 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

1.00 0.12406 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.12143 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

1.00 0.12276 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

1.00 0.12210 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

1.00 0.12178 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.12153 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

1.00 0.12150 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

1.00 0.1274.5 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

1.00 0.12167 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.12147 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

1.00 0.12159 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

1.00 0.12155 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

1.00 0.12121 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.12120 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

1.00 0.12145 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.1286.2 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 19.5 97 85-115

B09E001-MS1 20Matrix Spike 173 0904048-10 103 75-125153

B09E001-MSD1 20 20Matrix Spike Dup 200 0904048-10 236 75-125153 14

5/28/2009
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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 Ofcer:  Keeling, John

Analyte:  Barium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.12109 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.12105 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.12109 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.1290.3 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.12115 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

1.00 0.12161 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

1.00 0.12129 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.12122 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.12130 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 19.9 100 85-115

B09E003-MS1 20Matrix Spike 116 0904061-01 -198 75-125156

B09E003-MSD1 20 20Matrix Spike Dup 126 0904061-01 -150 75-125156 8

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Cadmium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Cadmium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.10 0.0067.96 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

0.10 0.0061.75 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

0.10 0.0060.10 U B09E0010904048-03 NS02GC20 04/13/09 05/11/09

1.00 0.063.75 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

1.00 0.066.88 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.061.00 U B09E0010904048-06 NS04GC20 04/15/09 05/07/09

1.00 0.065.38 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

1.00 0.064.12 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

1.00 0.063.87 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.062.73 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

0.10 0.0060.40 B09E0010904048-11 NS07GC10 04/14/09 05/11/09

0.10 0.0060.12 B09E0010904048-12 NS07GC30 04/14/09 05/11/09

1.00 0.061.71 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.061.20 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

0.10 0.0060.44 B09E0010904048-15 NS10GC10 04/14/09 05/11/09

1.00 0.061.00 U B09E0010904048-16 NS11GC10 04/14/09 05/07/09

1.00 0.062.89 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.061.00 U B09E0010904048-18 NS12GC20 04/14/09 05/07/09

1.00 0.064.07 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.061.25 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 20.3 101 85-115

B09E001-MS1 20Matrix Spike 21.7 0904048-10 95 75-1252.73

B09E001-MSD1 20 20Matrix Spike Dup 21.4 0904048-10 93 75-1252.73 1

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Cadmium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Cadmium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.062.05 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.062.21 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.062.39 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.062.49 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.062.11 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

0.10 0.0060.42 B09E0030904048-26 NS19GC20 04/16/09 05/11/09

1.00 0.062.46 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.061.70 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.061.42 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 19.8 99 85-115

B09E003-MS1 20Matrix Spike 20.6 0904061-01 97 75-1251.18

B09E003-MSD1 20 20Matrix Spike Dup 20.1 0904061-01 94 75-1251.18 3

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Chromium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Chromium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

5.00 0.1177.1 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

5.00 0.1164.1 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

5.00 0.1128.9 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

5.00 0.1198.8 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

5.00 0.1196.4 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

5.00 0.1153.2 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

5.00 0.11170 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

5.00 0.11178 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

5.00 0.1186.8 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

5.00 0.1167.7 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

5.00 0.1153.4 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

5.00 0.1132.4 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

5.00 0.1159.9 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

5.00 0.1165.4 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

5.00 0.1163.2 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

5.00 0.1164.5 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

5.00 0.1179.0 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

5.00 0.1155.2 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

5.00 0.1195.5 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

5.00 0.1143.6 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.50 0.50U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 19.3 96 85-115

B09E001-MS1 20Matrix Spike 98.9 0904048-10 156 75-12567.7

B09E001-MSD1 20 20Matrix Spike Dup 95.0 0904048-10 136 75-12567.7 4

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Chromium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Chromium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

5.00 0.1166.6 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

5.00 0.1164.0 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

5.00 0.1166.6 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

5.00 0.1170.3 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

5.00 0.1161.2 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

5.00 0.1163.1 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

5.00 0.1168.8 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

5.00 0.1163.1 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

5.00 0.1164.5 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.50 0.50U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.1 101 85-115

B09E003-MS1 20Matrix Spike 86.1 0904061-01 101 75-12565.9

B09E003-MSD1 20 20Matrix Spike Dup 86.2 0904061-01 101 75-12565.9 0.06

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Copper

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Copper

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

10.0 1.162600 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

1.00 0.12605 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

1.00 0.1242.2 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

1.00 0.121070 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

10.0 1.162240 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.12157 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

10.0 1.163580 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

10.0 1.162110 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

10.0 1.161850 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

1.00 0.12647 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

1.00 0.1291.0 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

1.00 0.1224.8 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

1.00 0.1267.4 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.12124 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

1.00 0.1261.3 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

1.00 0.12142 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

1.00 0.12627 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.1296.3 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

10.0 1.161610 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.12141 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 19.9 99 85-115

B09E001-MS1 20Matrix Spike 607 0904048-10 -200 75-125647

B09E001-MSD1 20 20Matrix Spike Dup 650 0904048-10 18 75-125647 7
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Copper

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Copper

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.12344 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.12234 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.121020 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.12323 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.12328 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

1.00 0.1255.9 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

1.00 0.12612 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.12222 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.12141 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 19.9 99 85-115

B09E003-MS1 20Matrix Spike 390 0904061-01 -941 75-125579

B09E003-MSD1 20 20Matrix Spike Dup 330 0904061-01 -1240 75-125579 17
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Mercury

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Mercury

Method:  EPA245.5

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.0073 0.00200.583 B09E0110904048-01 NS01GC10 04/13/09 05/07/09

0.0130 0.00361.33 B09E0110904048-02 NS02GC10 04/13/09 05/07/09

0.0074 0.00200.0340 B09E0110904048-03 NS02GC20 04/13/09 05/07/09

0.0143 0.00391.40 B09E0110904048-04 NS03GC10 04/13/09 05/07/09

0.0094 0.00261.02 B09E0110904048-05 NS04GC10 04/15/09 05/07/09

0.0121 0.00330.796 B09E0110904048-06 NS04GC20 04/15/09 05/07/09

0.0285 0.00781.73 B09E0110904048-07 NS05GC10 04/15/09 05/07/09

0.0208 0.00575.82 B09E0110904048-08 NS05GC20 04/15/09 05/07/09

0.0119 0.003312.1 B09E0110904048-09 NS06GC10 04/14/09 05/07/09

0.0125 0.00341.71 B09E0110904048-10 NS06GC20 04/14/09 05/07/09

0.0219 0.00600.346 B09E0110904048-11 NS07GC10 04/14/09 05/07/09

0.0378 0.01040.0665 B09E0110904048-12 NS07GC30 04/14/09 05/07/09

0.0183 0.00500.441 B09E0110904048-13 NS08GC10 04/14/09 05/07/09

0.0196 0.00540.991 B09E0110904048-14 NS09GC10 04/20/09 05/07/09

0.0184 0.00500.507 B09E0110904048-15 NS10GC10 04/14/09 05/07/09

0.0179 0.00490.633 B09E0110904048-16 NS11GC10 04/14/09 05/07/09

0.0304 0.00832.00 B09E0110904048-17 NS12GC10 04/14/09 05/07/09

0.0149 0.00410.761 B09E0110904048-18 NS12GC20 04/14/09 05/07/09

0.0353 0.00971.83 B09E0110904048-19 NS13GC10 04/15/09 05/07/09

0.0149 0.00410.985 B09E0110904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E011

Method Blank Sample ID Result Qualifer RL Analyzed

B09E011-BLK1 Blank 0.0050 0.0050U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E011-BS1 0.1LCS 0.104 104 85-115

B09E011-MS1 0.7Matrix Spike 2.87 0904048-19 149 75-1251.83

B09E011-MSD1 0.691 20Matrix Spike Dup 2.73 0904048-19 131 75-1251.83 5

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Mercury

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Mercury

Method:  EPA245.5

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.0222 0.00611.49 B09E0190904048-21 NS14GC10 04/15/09 05/12/09

0.0244 0.00671.82 B09E0190904048-22 NS16GC10 04/15/09 05/12/09

0.0270 0.00743.30 B09E0190904048-23 NS17GC10 04/16/09 05/12/09

0.0311 0.00851.58 B09E0190904048-24 NS18GC10 04/16/09 05/12/09

0.0263 0.00721.69 B09E0190904048-25 NS19GC10 04/16/09 05/12/09

0.0168 0.00460.518 B09E0190904048-26 NS19GC20 04/16/09 05/12/09

0.0272 0.00741.68 B09E0190904048-27 NS20GC10 04/16/09 05/12/09

0.0237 0.00651.45 B09E0190904048-28 NS23GC10 04/17/09 05/12/09

0.0211 0.00581.16 B09E0190904048-29 NS24GC10 04/17/09 05/12/09

QC Results for Batch ID: B09E019

Method Blank Sample ID Result Qualifer RL Analyzed

B09E019-BLK1 Blank 0.0050 0.0050U 05/12/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E019-BS1 0.1LCS 0.103 103 85-115

B09E019-DUP1 20Duplicate 21.8 0904002-01 21.4 2

B09E019-MS1 0.566Matrix Spike 1.32 0904061-05 113 75-1250.683

B09E019-MSD1 0.569 20Matrix Spike Dup 1.18 0904061-05 88 75-1250.683 11

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Lead

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Lead

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

10.0 0.662440 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

1.00 0.07417 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

1.00 0.0715.3 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

10.0 0.661210 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

10.0 0.663400 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

1.00 0.07205 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

10.0 0.662360 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

10.0 0.661580 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

10.0 0.661200 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

10.0 0.66702 J B09E0010904048-10 NS06GC20 04/14/09 05/07/09

1.00 0.0766.5 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

1.00 0.073.27 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

1.00 0.07126 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

1.00 0.07194 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

1.00 0.0759.1 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

1.00 0.07134 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

10.0 0.66653 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

1.00 0.07121 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

10.0 0.661010 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

1.00 0.07164 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 19.3 97 85-115

B09E001-MS1 20Matrix Spike 931 0904048-10 1150 75-125702

B09E001-MSD1 20 20Matrix Spike Dup 1310 0904048-10 3040 75-125702 34
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Lead

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Lead

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

1.00 0.07312 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

1.00 0.07312 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

1.00 0.07327 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

1.00 0.07427 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

1.00 0.07344 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

1.00 0.0759.6 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

10.0 0.66601 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

1.00 0.07266 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

1.00 0.07299 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.10 0.10U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 19.6 98 85-115

B09E003-MS1 20Matrix Spike 159 0904061-01 72 75-125144

B09E003-MSD1 20 20Matrix Spike Dup 168 0904061-01 118 75-125144 6
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Percent Solids

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Solids

Method:  SM2540G

Units:  %

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

68.3 B09D2180904048-01 NS01GC10 04/13/09 04/22/09

37.1 B09D2180904048-02 NS02GC10 04/13/09 04/22/09

61.7 B09D2180904048-03 NS02GC20 04/13/09 04/22/09

33.9 B09D2180904048-04 NS03GC10 04/13/09 04/22/09

50.7 B09D2180904048-05 NS04GC10 04/15/09 04/22/09

40.2 B09D2180904048-06 NS04GC20 04/15/09 04/22/09

17.4 B09D2180904048-07 NS05GC10 04/15/09 04/22/09

22.7 B09D2180904048-08 NS05GC20 04/15/09 04/22/09

42.2 B09D2180904048-09 NS06GC10 04/14/09 04/22/09

38.9 B09D2180904048-10 NS06GC20 04/14/09 04/22/09

21.7 B09D2180904048-11 NS07GC10 04/14/09 04/22/09

12.3 B09D2180904048-12 NS07GC30 04/14/09 04/22/09

25.2 B09D2180904048-13 NS08GC10 04/14/09 04/22/09

25.0 B09D2180904048-14 NS09GC10 04/20/09 04/22/09

25.9 B09D2180904048-15 NS10GC10 04/14/09 04/22/09

27.2 B09D2180904048-16 NS11GC10 04/14/09 04/22/09

16.4 B09D2180904048-17 NS12GC10 04/14/09 04/22/09

32.2 B09D2180904048-18 NS12GC20 04/14/09 04/22/09

13.2 B09D2180904048-19 NS13GC10 04/15/09 04/22/09

30.7 B09D2180904048-20 NS13GC20 04/15/09 04/22/09

22.2 B09D2180904048-21 NS14GC10 04/15/09 04/22/09

19.3 B09D2180904048-22 NS16GC10 04/15/09 04/22/09

18.4 B09D2180904048-23 NS17GC10 04/16/09 04/22/09

15.3 B09D2180904048-24 NS18GC10 04/16/09 04/22/09

18.5 B09D2180904048-25 NS19GC10 04/16/09 04/22/09

29.5 B09D2180904048-26 NS19GC20 04/16/09 04/22/09

17.5 B09D2180904048-27 NS20GC10 04/16/09 04/22/09

19.7 B09D2180904048-28 NS23GC10 04/17/09 04/22/09

22.1 B09D2180904048-29 NS24GC10 04/17/09 04/22/09

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

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09D218-DUP1 20Duplicate 68.1 0904048-01 68.3 0.2

B09D218-DUP2 20Duplicate 22.5 0904048-21 22.2 1

B09D218-DUP3 20Duplicate 19.7 0904048-28 19.7 0.5
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Selenium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Selenium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

0.50 0.304.39 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

0.50 0.301.22 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

5.00 3.035.00 U B09E0010904048-03 NS02GC20 04/13/09 05/07/09

5.00 3.035.00 U B09E0010904048-04 NS03GC10 04/13/09 05/07/09

5.00 3.035.00 U B09E0010904048-05 NS04GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-06 NS04GC20 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-07 NS05GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-08 NS05GC20 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-09 NS06GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-10 NS06GC20 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-11 NS07GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-12 NS07GC30 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-13 NS08GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-14 NS09GC10 04/20/09 05/07/09

5.00 3.035.00 U B09E0010904048-15 NS10GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-16 NS11GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-17 NS12GC10 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-18 NS12GC20 04/14/09 05/07/09

5.00 3.035.00 U B09E0010904048-19 NS13GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 0.50 0.50U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 21.7 109 85-115

B09E001-MS1 20Matrix Spike 18.5 0904048-10 93 75-125U5.00

B09E001-MSD1 20 20Matrix Spike Dup 19.2 0904048-10 96 75-125U5.00 3
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Selenium

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Selenium

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

5.00 3.035.00 U B09E0030904048-21 NS14GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0030904048-22 NS16GC10 04/15/09 05/07/09

5.00 3.035.00 U B09E0030904048-23 NS17GC10 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-24 NS18GC10 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-25 NS19GC10 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-26 NS19GC20 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-27 NS20GC10 04/16/09 05/07/09

5.00 3.035.00 U B09E0030904048-28 NS23GC10 04/17/09 05/07/09

5.00 3.035.00 U B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 0.50 0.50U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.7 104 85-115

B09E003-MS1 20Matrix Spike 21.6 0904061-01 104 75-1250.802

B09E003-MSD1 20 20Matrix Spike Dup 20.8 0904061-01 100 75-1250.802 4
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Zinc

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Zinc

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

500 21.87050 B09E0010904048-01 NS01GC10 04/13/09 05/07/09

50.0 2.21330 B09E0010904048-02 NS02GC10 04/13/09 05/07/09

50.0 2.269.4 B09E0010904048-03 NS02GC20 04/13/09 05/07/09

500 21.83680 B09E0010904048-04 NS03GC10 04/13/09 05/07/09

500 21.810600 B09E0010904048-05 NS04GC10 04/15/09 05/07/09

50.0 2.2582 B09E0010904048-06 NS04GC20 04/15/09 05/07/09

500 21.86040 B09E0010904048-07 NS05GC10 04/15/09 05/07/09

500 21.83420 B09E0010904048-08 NS05GC20 04/15/09 05/07/09

500 21.83650 B09E0010904048-09 NS06GC10 04/14/09 05/07/09

50.0 2.21500 B09E0010904048-10 NS06GC20 04/14/09 05/07/09

50.0 2.2223 B09E0010904048-11 NS07GC10 04/14/09 05/07/09

50.0 2.260.2 B09E0010904048-12 NS07GC30 04/14/09 05/07/09

50.0 2.2800 B09E0010904048-13 NS08GC10 04/14/09 05/07/09

50.0 2.2309 B09E0010904048-14 NS09GC10 04/20/09 05/07/09

50.0 2.2164 B09E0010904048-15 NS10GC10 04/14/09 05/07/09

50.0 2.2333 B09E0010904048-16 NS11GC10 04/14/09 05/07/09

50.0 2.21010 B09E0010904048-17 NS12GC10 04/14/09 05/07/09

50.0 2.2226 B09E0010904048-18 NS12GC20 04/14/09 05/07/09

50.0 2.22130 B09E0010904048-19 NS13GC10 04/15/09 05/07/09

50.0 2.2300 B09E0010904048-20 NS13GC20 04/15/09 05/07/09

QC Results for Batch ID: B09E001

Method Blank Sample ID Result Qualifer RL Analyzed

B09E001-BLK1 Blank 5.0 5.0U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E001-BS1 20LCS 21.7 109 85-115

B09E001-MS1 20Matrix Spike 1470 0904048-10 -108 75-1251500

B09E001-MSD1 20 20Matrix Spike Dup 1600 0904048-10 525 75-1251500 8

5/28/2009
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for

Zinc

Project Name:  Northlake Shipyard

Work Order:  0904048

Project Ofcer:  Keeling, John

Analyte:  Zinc

Method:  EPA200.8

Units:  mg/kg dw

Matrix:  Sediment/Soil

Qualifer RLSample IDSample # MDLResult Batch IDCollected Analyzed

50.0 2.2530 B09E0030904048-21 NS14GC10 04/15/09 05/07/09

50.0 2.2491 B09E0030904048-22 NS16GC10 04/15/09 05/07/09

50.0 2.2554 B09E0030904048-23 NS17GC10 04/16/09 05/07/09

50.0 2.2580 B09E0030904048-24 NS18GC10 04/16/09 05/07/09

50.0 2.2579 B09E0030904048-25 NS19GC10 04/16/09 05/07/09

50.0 2.2144 B09E0030904048-26 NS19GC20 04/16/09 05/07/09

50.0 2.21360 B09E0030904048-27 NS20GC10 04/16/09 05/07/09

50.0 2.2387 B09E0030904048-28 NS23GC10 04/17/09 05/07/09

50.0 2.2311 B09E0030904048-29 NS24GC10 04/17/09 05/07/09

QC Results for Batch ID: B09E003

Method Blank Sample ID Result Qualifer RL Analyzed

B09E003-BLK1 Blank 5.0 5.0U 05/07/09

Sample # Result RPD

Spike

Level

%Rec

Limits

RPD

LimitQC Sample

Source 

Sample

Source

Result %Rec

B09E003-BS1 20LCS 20.9 104 85-115

B09E003-MS1 20Matrix Spike 454 0904061-01 5 75-125453

B09E003-MSD1 20 20Matrix Spike Dup 458 0904061-01 22 75-125453 0.8

5/28/2009
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Herrera Environmental Consultants, Inc. 

Memorandum 

 To Mark Longtine, L.G., Ecology & Environment, Inc. 

 cc 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 NS01-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: 

• Sample NS06-G was collected from the sloping shoreline at an approximate depth of 30 
feet below the water surface. 

• 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). 

• 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 NS01-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: 
 

• Grain size, sieve, and hydrometer (ASTM D 422) 
• Moisture content (ASTM D 2216) 
• Porosity calculated from specific gravity (ASTM D 854) and bulk unit weight (ASTM D 

2937) 
• Atterberg limits (ASTM D 4318) 
• Consolidation (ASTM D 2435) 
• Vane shear (ASTM D 4648) 
• 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 a result, 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 lbs/ft3; dry 
densities ranged from 6.3 to 69.3 lbs/ft3, 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 (cv) 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 ft2/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 lbs/ft2 (the 
minimum reading possible) to 400 lbs/ft2.  The anomalously high value was found in sample 
NS05-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 lbs/ft2.  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) 52.4 50.9 7.4 48.9 47.0 43.7 33.4 

 Clay (percent) 44.5 42.9 5.2 48.0 52.5 46.9 46.5 

Wet Density (lb/ft3) 96.7 64.5 95.7 72.9 62.9 84.9 59.1 

Center of core 126 126 38.1 881 881 843 843 Moisture Content 
(percent) Tilting Table sample 120 684 42.6 252 870 163 NA1 

Dry Density (lb/ft3)  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 NA2 345 453 390 519 

Limits Liquid Limit (percent) 87.4 655 NA2 486 625 510 718 

 Plastic Limit (percent) 59.3 162 NA2 141 172 120 199 

 USCS Classification MH OH SM OH OH OH OH 

Max. Consolidation, cv (ft
2/day) 0.21 0.2 0.7 0.08 0.05 0.11 0.18 

Shear Strength, Vane Shear (lb/ft2)  <20 400 <20 <20 <20 <20 <20 

Shear Strength, Tilting Table (lb/ft2)  10 8.8 14 5.3 5.3 12 NA1 

1 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. 
2 Atterberg limits are not available for sample NS06-G (0-18) due to lack of fines.
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