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APPENDIX 3D
GEOTECHNICAL DATA

This appendix represents a compilation of geotechnical and grain size data from samples collected during
investigations conducted within the Area of Investigation (AOl) between 1999 and 2009. Several data
tables or data packages in this appendix also include total organic carbon and/or total solids data, which
are presented in the Appendix 5B data tables. A summary of the geotechnical investigations conducted in
the upland and sediment portions of the AOIl is provided in Table 3D-1. Locations where geotechnical data
were collected are indicated in Figure 3D-1; specific tests by location are summarized in Table 3D-2.
A geotechnical evaluation of sediment at the adjacent Northlake Shipyard is also included. Each
investigation or data package is bookmarked separately; bookmark titles are provided in Table 3D-1.
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File No. 0186-846-03

Table 3D-1 | January 2023

Table 3D-1

Geotechnical Investigations

Gas Works Park Site
Seattle, Washington

Investigation Within Outside
Year Report Author/Company |Survey/Report Name the AOI the AOlI [Bookmark
UPLAND
2006 Floyd | Snider Western Study Area Shoreline Investigation - Soil Grain Size Data X Attachment 3D-1; Sub-Attachment 3D-1.1
2007 Floyd | Snider Northeast Corner Investigation — Soil Grain Size and Geotechnical Data X Attachment 3D-1; Sub-Attachment 3D-1.2
2007 RETEC Eastern Shoreline Investigation - Soil Grain Size and Geotechnical Data X Attachment 3D-1; Sub-Attachment 3D-1.3
2010 Floyd | Snider Waterway 19 Soil Samples - Soil Grain Size Data Attachment 3D-1; Sub-Attachment 3D-1.4
2013 GeoEngineers Supplemental Investigation 2013 - Soil Grain Size Data Attachment 3D-1; Sub-Attachment 3D-1.5
SEDIMENT
1999 RETEC Phase 1 Sediment Investigation -- Sediment Grain Size Data X Attachment 3D-2; Subattachment 3D-2.1
2002 Ecology/TAMU Sediment Toxicity Investigation - Grain Size Data X X Attachment 3D-2; Subattachment 3D-2.2
2002 RETEC Phase 2 Sediment Investigation -- Geotechnical and Grain Size Data X Attachment 3D-2; Subattachment 3D-2.3-1 through 3D-2.3-3
2004-2005 RETEC Phase 3 Eastern Study Area Sediment Investigation - Geotechnical Data X Attachment 3D-2; Sub-Aattachment 3D-2.4.1 through 3D-2.4.3
2005 RETEC Phase 3 Sediment Toxicity Investigation -- Sediment Grain Size X X Attachment 3D-2; Subattachment 3D-2.5
Western Sediment Area Sediment Investigation - Geotechnical and Grain
2005 Floyd | Snider Size Data ! ! vestigatl ! ! X Attachment 3D-2; Sub-Attachment 3D-2.6.1 through 3D-6.3
H Envi tal
2009 efrera Environmenta Northlake Shipyard Investigation -- Geotechnical Data X X Attachment 3D-2; Subattachment 3D-2.7

Consultants

Page 1 of 1
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Table 3D-2

Gas Works Park Site
Seattle, Washington

Geotechnical Testing by Location

In-Situ Testing Other Geotechnical Testing
Total
Volatile
Cone Standard Grain Atterberg Solids/
Penetrometer | Penetration | Vane Bearing | Moisture Dry Size/Sieve Limits % Organic Specific UU Triaxial/
Sample ID Location Test (CPT) Test (SPT) Shear Content | Density | Analysis (Plasticity) Matter Consolidation Gravity Strength
UPLAND LOCATIONS
Floyd | Snider 2006 WSA Shoreline Investigation
TDW1 Upland X X
TDW2 Upland X
TDW3 Upland X
TSB1 Upland X
TSB2 Upland X X
RETEC 2007 Eastern Shoreline Investigation
GP-02 Upland X X X
GP-04 Upland X X X
GP-05 Upland X X X
GP-09 Upland X X X
GP-1 Upland X
GP-11 Upland X X X
GP-12 Upland X X X
GP-13 Upland X
Floyd|Snider 2007 Northeast Corner Investigation
SB12A Upland X X X
SB2 Upland X X X
SB2A Upland X X X
SB3A Upland X X X
Floyd | Snider 2010 Waterway 19 Soil Investigation
WW19-01 Upland X
WW19-02 Upland X
WW19-03 Upland X
WW19-04 Upland X
WW19-05 Upland X
WW19-06 Upland X
GeoEngineers 2013 Supplemental Investigation
GEO-2 Upland X
GEO-3 Upland X
MW-32D/GEO-1 Upland X
MW-32S Upland X
MW-33S Upland X
MW-34S Upland X
MW-35S Upland X
MW-36D Upland X
MW-36S Upland X
MW-37S Upland X
MW-38S Upland X
MW-39D Upland X
MW-39S Upland X
MW-40S Upland X
SEDIMENT LOCATIONS
Retec 1999 Phase 1 Sediment Investigation
CR-01 Lake Bottom X
CR-02 Lakeshore X
CR-06 Lakeshore X
CR-07 Lake Slope X
CR-11 Lake Slope X
CR-12 Lake Slope X
CR-15 Lake Slope X
CR-20 Lake Bottom X
Ecology/TAMU 2002 Sediment Toxicity Study
LU-1 Lake Bottom X X
LU-10 Lake Bottom X X
LU-11 Lake Bottom X X
LU-2 Lake Bottom X X
LU-3 Lake Bottom X X
LU-4 Lake Bottom X X
LU-5 Lake Bottom X X
LU-6 Lake Bottom X X
LU-7 Lake Bottom X X
LU-8 Lake Bottom X X
LU-9 Lake Bottom X X
RETEC 2002 Phase 2 Sediment Investigation
NLUO1-SS Lake Slope X
NLUO2-SS Lake Slope X
NLUO3-US Lake Slope X
NLUO4-SS Lake Bottom X
NLUO5-SS Lake Bottom X
NLUOG-SS Lake Slope X
NLUOG-US Lake Slope X
NLUO7-SS Lake Slope X
NLUO7-US Lake Slope X
File No. 0186-846-03
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In-Situ Testing Other Geotechnical Testing
Total
Volatile
Cone Standard Grain Atterberg Solids/
Penetrometer | Penetration | Vane Bearing | Moisture Dry Size/Sieve Limits % Organic Specific UU Triaxial/
Sample ID Location Test (CPT) Test (SPT) Shear Plate Content | Density | Analysis (Plasticity) Matter Consolidation Gravity Strength
NLUO8-SS Lake Bottom X
NLUOS-US Lake Bottom X
NLUO9-GE Lake Slope X X X X
NLU10-SS Lake Bottom X
NLU10-US Lake Bottom X
NLU117D Lake Slope X
NLU117-TX Lake Slope X
NLU11-US Lake Slope X
NLU12-SS Lake Bottom X
NLU12-US Lake Bottom X
NLU13-SS Lake Bottom X
NLU14-SS Lake Bottom X
NLU14-US Lake Bottom X
NLU15-SS Lake Bottom X
NLU16-SS Lake Bottom X
NLU16-US Lake Bottom X
NLU17-SS Lake Bottom X
NLU18-GE Lake Slope X X X X X X X
NLU19-GE Lake Bottom X X X X X X X
NLU21-SS Sediments X
NLU22-SS Sediments X
RETEC 2004/2005 Phase 3 Sediment Investigation
NLU13-TX Sediments X
NLU-41-TX Lake Bottom X
NLU43 Lake Bottom X X
NLU48 Lake Bottom X X
NLU51 Sediments X
NLU51-TX Lake Slope X
NLU53 Sediments X
NLU54 Sediments X
NLU55-TX Sediments X
NLU58 Lakeshore X
NLU59 Lake Slope X X
NLUGO Lakeshore X
NLUG1 Lake Bottom X X
NLUB2 Lake Slope X X
NLUG4 Lake Slope X
NLUB4-TX Lake Slope X
NLUGG Lake Slope X
NLUG6-TX Lake Slope X
NLUBO-TX Lake Slope X
NLU71 Lake Slope X X
NLU73-TX Lake Slope X
NLU76-TX Lake Slope X
NLU79 Lake Bottom X X X X X
NLU8O Lake Slope X X X X X
NLU81-TX Lake Slope X
NLU82-TX Sediments X
NLU83-TX Lake Bottom X
NLU84-TX Lake Bottom X
NLU85-TX Lake Bottom X
NLU86-TX Lake Bottom X
NLU87-TX Lake Bottom X
NLU8B9 Sediments X
NLUEPA19-TX Lake Bottom X
NLUEPA5-TX Lake Slope X
NLUREF1-TX Sediments X
NLUREF2-TX Sediments X
NLU400 Lakeshore X
NLU401 Lake Slope X X X
NLU402 Lake Bottom X X X X X X X
NLU403 Lake Slope X X
NLU404 Lake Slope X X X X
NLU405 Lake Bottom X X X X X
NLU406 Lake Slope X X X X
NLU407 Lake Bottom X X X
NLU408 Lake Slope X X X
NLU409 Lake Slope X
NLU410 Lake Slope X X X
NLU411 Lake Slope X X X X
NLU412 Lake Slope X X X
NLU413 Lake Bottom X X
NLU414 Lake Slope X X
NLU415 Lake Bottom X X X X X X X X
NLU416 Lake Bottom X X
NLU417 Lake Bottom X X
NLU418 Lake Bottom X X X X X X
NLU419 Lake Bottom X X
NLU420 Lake Bottom X X
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In-Situ Testing Other Geotechnical Testing
Total
Volatile
Cone Standard Grain Atterberg Solids/
Penetrometer | Penetration | Vane Bearing | Moisture Dry Size/Sieve Limits % Organic Specific UU Triaxial/
Sample ID Location Test (CPT) Test (SPT) Shear Plate Content | Density | Analysis (Plasticity) Matter Consolidation Gravity Strength
Floyd|Snider 2006 Western Study Area Sediment Investigation
GWS-ECO1 Lake Bottom X X
GWS-ECO02 Lake Bottom X X
GWS-ECO3 Lake Bottom X X
GWS-EC04 Lake Bottom X X
GWS-EC06 Lake Slope X X
GWS-ECO7 Lake Slope X X
GWS-ECO8 Lake Bottom X X
GWS-EC09 Lake Bottom X X X
GWS-EC10 Lake Bottom X X
GWS-EC11 Lakeshore X X X
GWS-EC12 Lake Bottom X X
GWS-EC13 Lake Bottom X X
GWS-EC14 Lake Bottom X X
GWS-EC15 Lake Bottom X X
GWS-EC16 Lake Bottom X X X
GWS-EC17 Lake Bottom X X
GWS-EC18 Lake Bottom X X
GWS-EC19 Lake Bottom X X
GWS-EC20 Lake Bottom X X
GWS-EC21 Lake Bottom X X X
GWS-EC22 Lake Bottom X X
GWS-EC24 Sediments X X
GWS-GCO1 Lake Slope X X X X
GWS-GC02 Lake Slope X X X X X X X X
GWS-GCO03 Lake Slope X X X X
GWS-GC04 Lake Bottom X X X X X X X
GWS-GCO05 Lake Bottom X X X X X X X
GWS-GCO6 Lake Bottom X X X X X X X
GWS-SGO1 Lake Bottom X X
GWS-SG02 Lake Slope X X
GWS-SGO3 Lake Bottom X X
GWS-SG04 Lake Bottom X X
GWS-SGO5 Lake Slope X X
GWS-SG06 Lake Bottom X X
GWS-SGO7 Lake Slope X X
GWS-SG08 Lake Bottom X X
GWS-SG09 Lake Bottom X X
GWS-SG10 Lake Bottom X X
GWS-SG11 Lake Bottom X X
GWS-SG12 Lake Bottom X X
GWS-SG13 Lake Slope X X
GWS-SG14 Lake Bottom X X
GWS-SG15 Lake Bottom X X
GWS-SG16 Lake Bottom X X
GWS-SG17 Lake Slope X X
GWS-CPTO1 Lake Slope X X
GWS-CPTO02 Lake Slope X X
GWS-CPT03 Lake Slope X X
GWS-CPTO4 Lake Bottom X X
GWS-CPTO5 Lake Bottom X X
GWS-VS01 Lake Slope X
GWS-VS02 Lake Slope X
GWS-VS03 Lake Bottom X
GWS-VS04 Lake Bottom X
GWS-VS05 Lake Bottom X
Herrera 2009 NLSY Sediment Investigation
NSO1 Sediments X
NS02 Sediments X
NSO03 Sediments X
NS04 Sediments X
NS05 Sediments X
NS05-G Sediments X X X X X X X
NSO06 Sediments X
NS06-G Sediments X X X X X X X
NSO7 Sediments X
NS08 Sediments X
NS09 Sediments X
NS10 Sediments X
NS11 Sediments X
NS12 Sediments X
NS12-G Sediments X X X X X X X
NS13 Sediments X
NS14 Sediments X
NS15 Sediments X
NS16 Sediments X
NS17 Sediments X
NS18 Sediments X
NS18-G Sediments X X X X X X X
NS19 Sediments X
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In-Situ Testing Other Geotechnical Testing
Total
Volatile
Cone Standard Grain Atterberg Solids/
Penetrometer | Penetration | Vane Bearing | Moisture Dry Size/Sieve Limits % Organic Specific UU Triaxial/

Sample ID Location Test (CPT) Test (SPT) Shear Plate Content | Density | Analysis (Plasticity) Matter Consolidation Gravity Strength
NS20 Sediments X
NS21 Sediments X
NS23 Sediments X
NS24 Sediments X
NS26 Sediments X
NS27 Sediments X
NS28 Sediments X
NS29 Sediments X
NS33 Sediments X
NS34 Sediments X
NS35 Sediments X
Notes:

Shading indicates data not provided in this appendix.
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ATTACHMENT 3D-1
Upland Geotechnical Data Packages



SUB-ATTACHMENT 3D-1.1
Floyd | Snider 2006 WSA Shoreline Investigation
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0 Analytical Resources, Incorporated ECEIVED J
Analytical Chemists and Consultants I! 0CT 2 4 2006 II

|
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October 23, 2006

Ms. Jane Fisher
Floyd/Snider

Two Union Square

601 Union Street, Suite 600
Seattle, WA 98101-2341

RE: Project: Gas Works Shoreline Investigation

ARI Job No: JZ51

Dear Jane:
Please find enclosed original results for the above referenced project.
A case narrative fron: the geotechnical laboratory is included.

An electronic copy of the reports and all associated raw data will remain on file with ARIL
If you have any questions or require additional information, please contact me at your
convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

Sincerely,

ANALYTICAL RESOURCES, INC.

ytbet~ (o1 lu
rj,gf“f g

Susan Dunnihoo

Client Service Manager

sue@arilabs.com
206/695-6207

Enclosures

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



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number: Turn-around Requested: Page: of : Analytical Resources, Incorporated
‘ NZS) Tw) e ‘ 3 Analytical Chemists and Consultants
A%Chent Company: Phone: . Date: Ice i ) 4611 South 134th Place, Suite 100
Fuong Spipen 206-292- 2008 Ot 3, popp | PSR Tukwila, WA 98168
Client Contact: No.of ' Cooler : 206-695-6200 206-695-6201 (fax)
e ﬁ SHE— Coolers: 7 Temps: ’-{ o O{ S B
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(Signature) . (Signatura) ,3‘& é.ﬂ‘l.n 4’_&3 (Signature) (Signature)
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O3 2006 /253 | 10/3/or, 263
T { T

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

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

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.
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Fons  LaMAxnA BtB  C(ongleyer)
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Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.
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Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release AR from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between AR/ and the Client.

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



Cooler Receipt Form 3223’[.232’;@

INCORPORATED

ARI Client: S e R Project Name:
COC NO.: Delivered By: _7f Ao
Tracking NO.: Date:
ARI Job No.: Lims NO.:
Preliminary Examination Phase:

1. Were intact, properly signed and dated custody seals attached

To thie outside Ol the- €Ol v i SR T s e s e B S i i YES (ﬁé}

2. Were custody papers included with the cooler ......................__......................... (?ES) NO

3. Were custody papers properly filled out (ink, signed etc.)? ..............oooiiiiiiiiniaa.. ;?’ES, NO

4. Complete custody forms and attach all shipping documents ._................ccoeeireeennn... OK (IS@
Cooler Accepted BY: 2b5 Ldn (S~ Date:_/ 9/ 2/ P& __Time: 1253 _

l-‘.-.I-I-I--.I.-.-I---I-.-I-I-.l'--ﬂ-l---‘II-.-II-.&-,ﬂ'..éIl‘.-'.'.‘-ﬂ...l.“llll--.

Log-IN Phase:

5. Was a temperature blank include in the cooler? ................................. YES Cﬂa
6. Record Cooler Temperature..........c..oeveeeeenenennnnnn. ‘_f-é;, /_1_71'(__-_5 °C
7. What kind of packing material was used? ... _(l& o
8. Was sufficientice used (if appropriate)? ... ... e JE?-) (‘10 =
9. Were all bottles sealed in separate plasticbags? ... i, YES Qi)
10. Did all bottles arrive in good condition (unbroken)? ..., YE
11. Were all bottle labels complete and legible? ... ... i YES NO
12. Did all bottle labels and tags agree with custody papers? _..................ccccccceeeeenns "f\-’-g NO
13. Were all bottles used correct for the requested analyses? ................................. &QXS) NO
14. Do any of the analyses (bottles) require preservative?
(If so, Preservation checklist must be attached) ... YES QN?_)
15. Were all VOA vials free of air bubbles? ... .l WS — T NO ™
16. Was sufficient amount of sample sent in each bottle? ... ... ... <XESR\_) NO
17. Notify Project Manager of any discrepancies or CONCernS.............ooooveeeeeeeeeeeenn.... (O?-\,' NA
Cooler Opened o 2 e £0/3/0c _ Tme L2535

Explain any discrepancies or negative responses:

0016F Cooler Receipt Form Revision7(1/10/01)



Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: Floyd, Snider ARI Project No.: JZ51

Client Project: Gasworks Park Shoreline Invest. Client Project No.: COS-GWSA

Case Narrative

Seventeen samples were received on October 3, 2006, and were in good condition.

2. Fifteen samples were tested for grain size distribution according to ASTM Method D422.

3. Nine samples appeared to contain less than 15% fines and the sieve portion of the procedure was
performed, but not the hydrometer portion. The remaining six samples were prepared according to
ASTM Method D421, dry prep methed, and run for sieve and hydrometer analysis according ASTM
Method D422. :

4. Three samples were submitted for moisture content determination according to ASTM Method
D2216.

5. There were no perceived anomalies to the samples or testing.

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

iy
Released by: D bl 2 Ligr \ Date: L0 /2)/.'. [
4 — - /-

Title: Lead Technician

S

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



IUQALYT“:AL(EEE’
¥ BESQURCES

o ANALYTICAL
2 GEOTECHNICAL ANALYSIS DATA SHEET RESOURCES
g Moisture Content by Method ASTM D2216 INCORPORATED
o
a Release Authorized: QC Report No: JZ51-Floyd, Snider
orted: 10/21/06 Project: GASWORKS PARK SHORELINE INVEST.
£c Received: 10/03/06 COS-GWSA
gz | 1 o L
Client/ Date Analysis
ARI ID Sampled Matrix Date Result
TDW1-43.2 09/20/06 Soil 10/21¢06 12:00 1F.6l
JZ51D 06-18554
TSB2-45.0 09/22/06 Soil 10/21/06 12:00 11.82
JZ51M 06-18563
TSB2-49.0 0g9/22/06 Soil 10/21/06 12:00 9.13

JZ51N 06-18564

Reported in Percent

Report for JZ51



ANALYTICAL @
RESOURCES
INCORPORATED
Floyd, Snider
COS-GWSA
Percent Finer Than Indicated Size, By ASTM D422
Depth Moisture
Sample ID ”?) Content a3 e 1.5" 1" 314" 172" 3/8" #a #10 #20 #40 #60 #100 #200
(%)
TDW1-9.0 MA 18.6 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.1 96.4 922 75.3 40.9 13.9 26
TDW1-15.5 NA 7.9 100.0 100.0 100.0 100.0 87.8 78.2 72.4 61.2 521 45.6 35.9 206 11.1 54
TDW1-27.5 NA 94 100.0 100.0 100.0 100.0 100.0 90.5 85.4 75.1 62.0 50.0 34.8 16.7 8.4 5:1
TSB2-17.5 NA 33.4 100.0 100.0 100.0 100.0 100.0 100.0 95.0 75.2 62.7 52.4 42.5 30.6 20.5 10.8
TSB2-39.0 NA 15.6 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.8 93.5 85.2 55.8 18.7 7.3 4.0
TSB1-15.0 NA 267 100.0 100.0 100.0 100.0 100.0 97.4 86.1 71.3 56.1 . 429 29.0 17.7 12.6 8.8
TSB1-33.5 NA 10.1 100.0 100.0 100.0 100.0 100.0 96.0 96.0 89.2 737 61.3 46.2 24 4 10.2 4.7
TDW3-29.9 NA 9.9 100.0 100.0 100.0 100.0 100.0 91.2 B84.9 78.2 59.8 61.0 434 22.3 9.7 4.4
TDW2-23.0 NA 5.6 100.0 100.0 100.0 100.0 02.6 75.9 72.7 62.6 55.7 49.7 36.9 17.0 6.1 2.8

JZ51



ANALY‘TICAL@
RESOURCES
INCORPORATED
Floyd, Snider
COS-GWSA
Percent Finer (Passing) Than the Indicated Size

Sieve Size = n 2 > - #4 #10 #20 #40 #60 | #100 | #200
(microns) 4 1 24 2 e (4750) | (2000) | (850) | (425) | (250) | (150) | (75) az 2L ha 9 7 32 e
TSB2-5.5 100.0 | 100.0 | 100.0 [ 946 | 86.1 679 | 545 | 410 | 278 | 16.8 10.8 97 8.9 7.5 6.8 6.4 5.7 43 2:6
TSB2-49 100.0 [ 1000 [ 1000 | 975 | 923 | 892 | 846 | 804 | 734 | 60.2 | 469 | 343 | 24.0 19.3 | 15.0 12.0 9.0 47 1.
TSB1-47.0 100.0 | 100.0 | 929 | 914 | 914 | 858 | 817 | 77.7 | 712 | 597 | 479 | 358 | 252 | 200 | 15.9 12:3 9.8 4.1 1.0
TDW3-9.5 100.0 | 100.0 | 100.0 | 946 | 88.9 | 80.1 660 1~ 53:3 | 427 | 334 2549 | 212 193 | 16.8 | 142 | 116 9.0 ) 3.4
TDW3-39.5 100.0 | 1000 | 946 | 822 | 808 | 748 | 703 | 665 | 604 | 496 | 389 | 282 19.3 | 15.2 11.9 9.5 7.0 2.9 0.8
TDW2-39.5 1000 | 1000 | 950 | 812 | 786 | 743 | 696 | 646 | 575 | 459 | 355 | 257 | 203 | 16.0 12.6 10.0 8.2 3.9 1.3

Testing performed according to ASTM D421/D422

JZ51



ANALYTICAL @
RESOURCES

INCORPORATED
Floyd, Snider
COS-GWSA
Percent Retained in Each Size Fraction, By ASTM D422
Sieve Size i i i i - “
(micrens) 3-2 2-1.5 1.5-1 1-3/4 3/4-1/ 1/2-3/8 3/8-#4 |4750-2000| 2000-850 | 850-425 | 425-250 | 250-150 | 150-75 <75
TDW1-9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 2.8 4.1 17.0 34.4 27.0 11.3 2.6
TDW1-15.5 0.0 0.0 0.0 12.2 9.6 5.8 11.2 9.1 6.6 9.7 15.2 9.5 5.7 5.4
TDW1-27.5 0.0 0.0 0.0 0.0 9.5 5.1 10.3 13.1 11.9 15.3 18.0 8.3 3.3 51
TSB2-17.5 0.0 0.0 0.0 0.0 0.0 5.0 19.8 12.5 10.3 9.9 11.9 10.1 9.6 10.8
TSB2-39.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 4.2 8.3 294 37.1 11.4 3.3 4.0
TSB1-15.0 0.0 0.0 0.0 0.0 2.6 11.3 14.8 15.2 13.2 14.0 113 51 3.8 8.8
TSB1-33.5 0.0 0.0 0.0 0.0 4.0 0.0 6.8 155 12.4 184 21.8 14.2 5.5 4.7
TDW3-29.9 0.0 0.0 0.0 0.0 8.8 6.4 6.7 8.4 8.8 17.6 21.0 12.6 5.4 4.4
TDW2-23.0 0.0 0.0 0.0 7.4 16.6 32 10.2 6.9 6.0 12.8 19.9 10.9 3.3 2.8

JZ51



ANALYTICAL @
RESOURCES

INCORPORATED
Floyd, Snider
COS-GWSA
Percent Retained in Each Size Fraction
T % Coarse | % Medium % Fine % Very % Coarse | % Medium % Fine . .. | % Very Fine
0, 0 0,
Resqription., || WOravel |~ eand Sand Sand | CoarseSilt|  Silt silt Silt % Fipe Sk i AiCRy
p?ﬂ'::i:ifs'?e >4750 | 4750-2000 | 2000-425 | 425-75 75-32 32-22 22-13 13-9 97 7-3.2 <3.2
TSB2-55 32.1 13.3 26.7 18.2 0.7 14 0.7 0.4 0.7 1.4 43
TSB2-49 10.8 4.6 11.2 39.0 10.3 4.7 4.3 3.0 3.0 4.3 4.7
TSB1-47.0 14.2 4.1 105 354 10.6 5.1 4.1 36 2.6 5.7 41
TDW3-9.5 19.9 141 23.3 215 1.9 2.6 2.6 2.6 2.6 1.7 73
TDW3-39.5 25.2 4.4 9.9 32.2 8.9 4.1 3.3 2.5 2.5 4.1 2.9
TDW2-39.5 25.7 4.8 2.1 31.8 5.3 4.3 3.5 2.6 17 4.3 3.9

JZ51



ANALYTICAL @
RESOURCES

INCORPORATED

Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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ANALYTICAL @
RESOURCES

INCORPORATED

Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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ANALYTICAL@
RESOURCES
INCORPORATED
Grain Size Distribution By ASTM D422
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ANALYTICAL
RESOURCES

@

INCORPORATED

314"
172"
3/8"

Grain Size Distribution By ASTM D422
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ANALYTICAL

RESOURCES
INCORPORATED
Grain Size Distribution By ASTM D422
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SUB-ATTACHMENT 3D-1.2
Floyd | Snider 2007 Northeast Corner Investigation



PT'S Laboratories, Inc. Floyd Snider
PTS File No: 37801

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)
PROJECT NAME: Gas Works NE Corner
PROJECT NO: T6010 COS-GWSA
Median Particle Size Distribution, wt. percent Silt
Mean Grain Size | Grain Size Sand Size &
Sample ID Depth, ft. Description (1) mm Gravel [ Coarse | Medium [ Fine Silt Clay Clay
SB2-S4 6.85 Fine sand 0.294 11.33 3.78 19.70 49.86 (2) (2) 15.34
SB2A-S1 8.45 Medium sand 0.725 7.56 17.86 36.43 27.38 (2) (2) 10.76
SB3A 9.3 Medium sand 0.449 0.00 14.32 37.24 35.63 (2) (2) 12.81
SB12A-S4 6.85 Medium sand 0.507 21.83 10.17 22.03 31.66 (2) (2) 14.31
SB12A-S6 10.15 Silt 0.006 0.00 0.00 0.00 0.00 54.85 45.15 100.00

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fractions.




PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB2-S4
Project No: T6010 COS-GWSA Depth, ft: 6.85
Sand .
Cravel coarse | medium | fine SiluClay
20 100
18 | 1 90
16 | 1 80
® 14} 170 i
E‘: 12 § teo 2
2 s
10 | 15 o
s 8 4o 3
s E
® 6 ] 30 3
41 1 20
2 4 — 1 10
0 : : : |J ‘ 0

-8 g ¥ Y e o ¥ @ g 82 % 38 8 8 R 8 %
Sieve Size o
U.S. Sample |Incremental| Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -3.17 0.3534 8.977
0.4922 12.501 -3.64 12 0.00 0.00 0.00 10 -2.69 0.2538 6.446
0.3740 9.500 -3.25 3/8 2.60 10.22 10.22 16 -0.72 0.0649 1.648
0.2500 6.351 -2.67 1/4 0.00 0.00 10.22 25 0.67 0.0248 0.630
0.1873 4.757 -2.25 4 0.28 1.10 11.33 40 1.47 0.0142 0.360
0.1324 3.364 -1.75 6 0.42 1.65 12.98 50 1.77 0.0116 0.294
0.0787 2.000 -1.00 10 0.54 212 15.10 60 2.08 0.0093 0.236
0.0557 1.414 -0.50 14 0.41 1.61 16.71 75 2.87 0.0054 0.137
0.0394 1.000 0.00 18 0.57 2.24 18.95 84 3.68 0.0031 0.078
0.0278 0.707 0.50 25 0.94 3.70 22.65 90 4.52 0.0017 0.043
0.0197 0.500 1.00 35 1.79 7.04 29.69 95 2.70 0.0061 0.154
0.0166 0.420 1.25 40 1.30 5.11 34.80
0.0139 0.354 1.50 45 1.48 0.82 40.62 Measure | _Trask__] Inman_ ] Folk-Ward
0.0098 0.250 2.00 60 4.48 17.62 58.24 [Median, phi T.07 T. )
0.0070 0.177 2.50 80 2.71 10.66 68.90 Median, in. 0.0116 0.0116 0.0116
0.0049 0.125 3.00 120 2.10 8.26 7715 Median, mm 0.294 0.294 0.294
0.0029 0.074 3.75 200 1.91 7.51 84.66
0.0021 0.053 4.25 270 0.99 3.89 88.56 Mean, phi 1.38 1.48 1.58
0.0015 0.037 4.75 400 0.67 2.63 91.19 Mean, in. 0.0151 0.0141 0.0132
PAN 224 8.81 100.00 Mean, mm 0.383 0.358 0.335
Sorting 2.146 2.202 1.989
Skewness 0.999 -0.129 -0.406
Kurtosis 0.039 0.331 1.091
Grain Size Description Fine sand
(ASTM-USCS Sczile) (based on Mezin from Trask)
Description Retained Weight
on Sieve # | Percent
Gravel 4 11.33
Coarse Sand 10 3.78
Medium Sand 40 19.70
Fine Sand 200 49.86
Silt/Clay <200 15.34
TOTALS 2543 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB2A-S1
Project No: T6010 COS-GWSA Depth, ft: 8.45
Sand .
Cravel coarse | medium | fine Silt/Clay
14 100
+ 90
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+ 80
2 10 + 170
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Sieve Size
U.S. Sample |Incremental| Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.51 0.2238 5.686
0.4922 12.501 -3.64 12 0.00 0.00 0.00 10 -2.01 0.1588 4.033
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -1.55 0.1156 2.937
0.2500 6.351 -2.67 1/4 0.96 3.41 3.41 25 -1.03 0.0801 2.035
0.1873 4.757 -2.25 4 1.17 4.15 7.56 40 -0.14 0.0435 1.105
0.1324 3.364 -1.75 6 1.44 5.11 12.68 50 0.46 0.0285 0.725
0.0787 2.000 -1.00 10 3.59 12.75 25.43 60 1.14 0.0179 0.455
0.0557 1.414 -0.50 14 2.36 8.38 33.81 75 2.09 0.0093 0.236
0.0394 1.000 0.00 18 2.45 8.70 42.51 84 2.95 0.0051 0.129
0.0278 0.707 0.50 25 2.27 8.06 50.57 90 3.88 0.0027 0.068
0.0197 0.500 1.00 35 2.02 a7 57.74 95 3.96 0.0025 0.064
0.0166 0.420 1.25 40 1.16 4.12 61.86
0.0139 0.354 1.50 45 1.21 4.30 66.16 Measure | Trask | Inman__J Folk-Ward
0.0098 0.250 2.00 60 2.23 7.92 74.08 Median, phi 0.46 0. .
0.0070 0.177 2.50 80 1.52 5.40 79.47 Median, in. 0.0285 0.0285 0.0285
0.0049 0.125 3.00 120 1.41 5.01 84.48 Median, mm 0.725 0.725 0.725
0.0029 0.074 3.75 200 1.34 4.76 89.24
0.0021 0.053 4.25 270 0.80 2.84 92.08 Mean, phi -0.18 0.70 0.62
0.0015 0.037 4.75 400 0.54 1.92 94.00 Mean, in. 0.0447 0.0243 0.0256
PAN 1.69 6.00 100.00 Mean, mm 1.135 0.616 0.650
Sorting 2.939 2.253 2.106
Skewness 0.956 0.104 0.092
Kurtosis 0.227 0.435 0.852
Grain Size Description Medium sand
(ASTM-USCS Sczile) (based on Mezin from Trask)
Description Retained Weight
on Sieve #] Percent
Gravel 4 7.96
Coarse Sand 10 17.86
Medium Sand 40 36.43
Fine Sand %00 27.35
Silt/Clay <200 10.76
TOTALS 28.16 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610



PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB3A
Project No: T6010 COS-GWSA Depth, ft: 9.3
Sand .
Gravel coarse | medium | fine Silt'Clay
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Sieve Size o
U.S. Sample |Incremental| Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -1.68 0.1264 3.212
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -1.32 0.0981 2.491
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -0.90 0.0737 1.872
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 -0.40 0.0519 1.317
0.1873 4,757 -2.25 4 0.00 0.00 0.00 40 0.48 0.0283 0.718
0.1324 3.364 -1.75 6 0.38 4.09 4.09 50 1.15 0.0177 0.449
0.0787 2.000 -1.00 10 0.95 10.23 14.32 60 1.74 0.0118 0.300
0.0557 1.414 -0.50 14 0.82 8.83 23.14 75 2.62 0.0064 0.163
0.0394 1.000 0.00 18 0.84 9.04 32.19 84 3.38 0.0038 0.096
0.0278 0.707 0.50 25 0.76 8.18 40.37 90 4.09 0.0023 0.059
0.0197 0.500 1.00 35 0.66 7.10 47.47 95 3.87 0.0027 0.068
0.0166 0.420 1.25 40 0.38 4.09 51.56
0.0139 0.354 1.50 45 0.35 3.7 ©5.33 Measure | Trask | Inman__J Folk-Ward
0.0098 0.250 2.00 60 0.91 9.80 65.12 Median, phi T.15 1. .
0.0070 0.177 2.50 80 0.75 8.07 73.20 Median, in. 0.0177 0.0177 0.0177
0.0049 0.125 3.00 120 0.70 7.53 80.73 Median, mm 0.449 0.449 0.449
0.0029 0.074 3.75 200 0.60 6.46 87.19
0.0021 0.053 4.25 270 0.38 4.09 91.28 Mean, phi 0.43 1.24 1.21
0.0015 0.037 4.75 400 0.24 2.58 93.86 Mean, in. 0.0291 0.0167 0.0170
PAN 0.57 6.14 100.00 Mean, mm 0.740 0.424 0.432
Sorting 2.845 2.142 1.913
Skewness 1.031 0.039 0.008
Kurtosis 0.237 0.296 0.754
Grain Size Description Medium sand
(ASTM-USCS Sczile) (based on Mezin from Trask)

Description Retained Weight
on Sieve #] Percent
Gravel 0.00
Coarse Sand 10 14.32
Medium Sand 40 37.24
Fine Sand 200 35.63
Silt/Clay <200 12.81
TOTALS 9.29 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB12A-S4
Project No: T6010 COS-GWSA Depth, ft: 6.85
Sand .
Gravel coarse | medium | fine Silt'Clay
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Sieve Size o
U.S. Sample |Incremental| Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -3.42 0.4224 10.728
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -3.19 0.3583 9.101
0.3740 9.500 -3.25 3/8 1.80 8.97 8.97 16 -2.82 0.2787 7.080
0.2500 6.351 -2.67 1/4 1.93 9.62 18.59 25 -1.93 0.1499 3.809
0.1873 4,757 -2.25 4 0.65 3.24 21.83 40 0.07 0.0376 0.955
0.1324 3.364 -1.75 6 0.99 4,94 26.77 50 0.98 0.0200 0.507
0.0787 2.000 -1.00 10 1.05 5.23 32.00 60 1.61 0.0129 0.327
0.0557 1.414 -0.50 14 0.72 3.59 35.59 75 2.63 0.0064 0.162
0.0394 1.000 0.00 18 0.75 3.74 39.33 84 3.53 0.0034 0.086
0.0278 0.707 0.50 25 1.00 4,99 44.32 90 4.34 0.0019 0.049
0.0197 0.500 1.00 35 1.19 5.93 50.25 95 3.05 0.0047 0.120
0.0166 0.420 1.25 40 0.76 3.79 54.04
0.0139 0.354 1.50 45 0.81 4.04 °8.08 Measure | Trask | Inman__J Folk-Ward
0.0098 0.250 2.00 60 1.71 8.52 66.60 Median, phi 0.08 0. .
0.0070 0.177 2.50 80 1.35 6.73 73.33 Median, in. 0.0200 0.0200 0.0200
0.0049 0.125 3.00 120 1.31 6.53 79.86 Median, mm 0.507 0.507 0.507
0.0029 0.074 3.75 200 1.17 5.83 85.69
0.0021 0.053 4.25 270 0.77 3.84 89.53 Mean, phi -0.99 0.35 0.56
0.0015 0.037 4.75 400 0.54 2.69 92.22 Mean, in. 0.0782 0.0308 0.0267
PAN 1.56 7.78 100.00 Mean, mm 1.985 0.782 0.677
Sorting 4.852 3.178 2.570
Skewness 1.547 -0.197 -0.278
Kurtosis 0.201 0.019 0.583
Grain Size Description Medium sand
(ASTM-USCS Sczile) (based on Mezin from Trask)
Description Retained Weight
on Sieve #] Percent
Gravel 4 21.83
Coarse Sand 10 10.17
Medium Sand 40 22.03
Fine Sand %00 31 .§6
Silt/Clay <200 14.31
TOTALS 20.06 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610



PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB12A-S6
Project No: T6010 COS-GWSA Depth, ft: 10.15
Sand Size .
Grv crs | medium | fine Silt Clay
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of uU.s. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 4.93 0.0013 0.033
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 517 0.0011 0.028
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 5.47 0.0009 0.023
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 6.01 0.0006 0.015
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 6.99 0.0003 0.008
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 7.43 0.0002 0.006
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 7.88 0.0002 0.004
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 8.56 0.0001 0.003
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 8.98 0.0001 0.002
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.53 0.0001 0.001
0.0139 0.354 1.50 45 0.00 0.00 0.00 95 10.04 0.0000 0.001
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00 Measure ] Trask [ inman_] Folk-Ward
0.0083 0.210 2.25 70 0.00 0.00 0.00 Median, phi 7.43 7.43 7.43
0.0070 0.177 2.50 80 0.00 0.00 0.00 Median, in. 0.0002 0.0002 0.0002
0.0059 0.149 2.75 100 0.00 0.00 0.00 Median, mm 0.006 0.006 0.006
0.0049 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.25 140 0.00 0.00 0.00 Mean, phi 6.79 7.22 7.29
0.0035 0.088 3.50 170 0.00 0.00 0.00 Mean, in. 0.0004 0.0003 0.0003
0.0029 0.074 3.75 200 0.00 0.00 0.00 Mean, mm 0.009 0.007 0.006
0.0025 0.063 4.00 230 0.00 0.00 0.00
0.0021 0.053 4.25 270 0.00 0.00 0.00 Sorting 2.422 1.751 1.649
0.00174 0.0442 4.50 325 0.03 0.03 0.03 Skewness 1.105 -0.119 -0.050
0.00146 0.0372 4.75 400 1.47 1.47 1.50 Kurtosis 0.243 0.459 0.820
0.00123 0.0313 5.00 450 4.91 4.91 6.41 Grain Size Description Silt
0.000986 0.0250 5.32 500 6.79 6.79 13.20 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 5.83 5.83 19.03
0.000615 0.0156 6.00 5.80 5.80 24.83 Description Retained Weight
0.000308 0.00781 7.00 8.58 8.58 40.15 Gravel 4 0.00
0.000197 0.00500 7.65 14.70 14.70 54.85 Coarse Sand 10 0.00
0.000077 0.00195 9.00 29.70 29.69 84.54 Medium Sand 40 0.00
0.000038 0.000977 10.00 10.30 10.30 94.83 Fine Sand 200 0.00
0.000019 0.000488 11.00 4.67 4.67 99.50 Silt >0.005 mm 54.85
0.000015 0.000375 11.38 0.50 0.50 100.00 Clay <0.005 mm 45.15
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610
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PTS File No:
Client:

37801

Floyd Snider

PTS Laboratories

PHYSICAL PROPERTIES DATA - PORE FLUID SATURATIONS

PROJECT NAME:

Gas Works NE Corner

PROJECT NO: T6010 COS-GWSA
APIRP 40/
METHODS: ASTM D2216 APIRP 40 APIRP 40 APIRP 40
SAMPLE | MOISTURE DENSITY POROSITY, %Vb (2) PORE FLUID
SAMPLE DEPTH, |ORIENTATION| CONTENT, | BULK, | GRAIN, AIR SATURATIONS, % Pv (3)

ID. ft. (1) % weight glcc glcc | TOTAL | FILLED WATER | NAPL

SB2-S4 6.65-6.8 V 19.2 1.59 2.64 39.7 9.0 72.7 4.5
SB2A-S1 8.0-8.15 V 15.0 1.42 2.65 46.4 251 41.0 4.9
SB 3A 9.15-9.3 V 411 1.09 2.26 51.8 6.4 74.5 13.2
SB12A-S4 6.65-6.8 V 18.8 1.64 2.64 37.8 6.9 76.0 5.8
SB12A-S6 10.2-10.35 V 152.8 0.44 1.55 714 0.6 9.9 89.3

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in place; all interconnected pore channels; Air Filled = pore
channels not occupied by pore fluids (3) Water = 0.9996 g/cc, Hydrocarbon = 0.9600 g/cc; Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not

Netected




SUB-ATTACHMENT 3D-1.3
RETEC 2007 Eastern Shoreline Investigation



PTS Laboratories, Inc.

PROJECT NAME:

North Lake Union

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422)

PTS File No:

RETEC/ENSR

37769

PROJECT NO: 05570028-360
Description Median Particle Size Distribution, wt. percent
USCS/ASTM Grain Size, | Gravel Sand Size Silt/Clay
Sample ID Depth, ft. (1) mm Coarse | Medium | Fine
GP-1 GS 14.0-16.0 Gravel 1.093 43.00 4.57 16.77 25.48 10.19
GP-11 GS 28.0-32.0 Fine sand 0.228 8.71 7.62 14.79 49.59 19.29
GP-12 GS 30.0-32.0 Gravel 0.375 38.80 2.33 7.18 32.98 18.71
GP-02 GS 13.0-15.0 Gravel 1.355 36.14 9.81 22.07 26.89 5.09
GP-13 GS 24.0-26.0 Gravel 11.403 64.06 4.82 6.21 15.79 9.12

(1) based on Mean fromTrask




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-1 GS
Project No: 05570028-360 Depth, ft: 14.0-16.0
Sand .
Gravel coarse | medium | fine SilyClay
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Sieve Size
uU.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -4.47 0.8717 22.142
0.4922 12.501 -3.64 1/2 13.30 28.52 28.52 10 -4.29 0.7720 19.608
0.3740 9.500 -3.25 3/8 4.00 8.58 37.10 16 -4.08 0.6672 16.948
0.2500 6.351 -2.67 1/4 1.32 2.83 39.93 25 -3.77 0.5362 13.619
0.1873 4,757 -2.25 4 1.43 3.07 43.00 40 -2.66 0.2484 6.310
0.1324 3.364 -1.75 6 0.96 2.06 45.06 50 -0.13 0.0430 1.093
0.0787 2.000 -1.00 10 1.17 2.51 47.57 60 1.00 0.0197 0.500
0.0557 1.414 -0.50 14 0.51 1.09 48.66 75 1.80 0.0113 0.286
0.0394 1.000 0.00 18 0.84 1.80 50.46 84 2.43 0.0073 0.186
0.0278 0.707 0.50 25 1.35 2.90 53.36 90 3.78 0.0029 0.073
0.0197 0.500 1.00 35 3.09 6.63 59.98 95 4.75 0.0015 0.037
0.0166 0.420 1.25 40 2.03 4.35 64.34
0.0139 0.354 1.50 45 1.86 3.99 68.33 Measure |  Trask Inman__| Folk-Ward
0.0098 0.250 2.00 60 5.12 10.98 79.31 Median, phi -0.13 -0.13 -0.13
0.0070 0.177 2.50 80 2.57 5.51 84.82 Median, in. 0.0430 0.0430 0.0430
0.0049 0.125 3.00 120 1.81 3.88 88.70 Median, mm 1.093 1.093 1.093
0.0029 0.074 3.75 200 0.52 1.12 89.81
0.0021 0.053 4.25 270 1.60 3.43 93.24 Mean, phi -2.80 -0.83 -0.60
0.0015 0.037 4,75 400 0.82 1.76 95.00 Mean, in. 0.2737 0.0699 0.0595
PAN 2.33 5.00 100.00 Mean, mm 6.952 1.776 1.511
Sorting 6.896 3.254 3.024
Skewness 1.807 -0.215 -0.079
Kurtosis 0.341 0.416 0.678
Grain Size Description Gravel
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 4 43.00
Coarse Sand 10 4.57
Medium Sand 40 16.77
Fine Sand 200 25.48
Silt/Clay <200 10.19
TOTALS 46.63 100.00 100.00 Total 100

©PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-11 GS
Project No: 05570028-360 Depth, ft: 28.0-32.0
Sand .
Gravel coarse | medium | fine SilyClay
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Sieve Size
uU.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.65 0.2464 6.259
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.06 0.1639 4.164
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -1.06 0.0820 2.082
0.2500 6.351 -2.67 1/4 1.62 4.80 4.80 25 0.64 0.0253 0.643
0.1873 4,757 -2.25 4 1.32 3.91 8.71 40 1.69 0.0122 0.310
0.1324 3.364 -1.75 6 1.13 3.35 12.06 50 2.13 0.0090 0.228
0.0787 2.000 -1.00 10 1.44 4.27 16.33 60 2.59 0.0065 0.166
0.0557 1.414 -0.50 14 0.87 2.58 18.91 75 3.38 0.0038 0.096
0.0394 1.000 0.00 18 0.78 2.31 21.22 84 4.00 0.0025 0.063
0.0278 0.707 0.50 25 0.91 2.70 23.92 90 4.36 0.0019 0.049
0.0197 0.500 1.00 35 1.33 3.94 27.86 95 4.57 0.0017 0.042
0.0166 0.420 1.25 40 1.10 3.26 31.12
0.0139 0.354 1.50 45 154 4.56 35.68 Measure | Trask | Inman | Folk-Ward
0.0098 0.250 2.00 60 3.87 11.47 47.15 Median, phi 2.13 2.13 2.13
0.0070 0.177 2.50 80 3.63 10.76 57.91 Median, in. 0.0090 0.0090 0.0090
0.0049 0.125 3.00 120 3.80 11.26 69.18 Median, mm 0.228 0.228 0.228
0.0029 0.074 3.75 200 3.89 11.53 80.71
0.0021 0.053 4.25 270 2.26 6.70 87.40 Mean, phi 1.44 1.47 1.69
0.0015 0.037 4,75 400 4.00 11.86 99.26 Mean, in. 0.0145 0.0142 0.0122
PAN 0.25 0.74 100.00 Mean, mm 0.370 0.361 0.310
Sorting 2.586 2.527 2.357
Skewness 1.090 -0.262 -0.293
Kurtosis 0.066 0.428 1.079
Grain Size Description Fine sand
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 4 8.71
Coarse Sand 10 7.62
Medium Sand 40 14.79
Fine Sand 200 49.59
Silt/Clay <200 19.29
TOTALS 33.74 100.00 100.00 Total 100

©PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-12 GS
Project No: 05570028-360 Depth, ft: 30.0-32.0
Sand .
Gravel coarse | medium | fine SilyClay
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Sieve Size
u.s Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -4.46 0.8679 22.045
0.4922 12.501 -3.64 1/2 9.70 27.53 27.53 10 -4.28 0.7653 19.438
0.3740 9.500 -3.25 3/8 2.30 6.53 34.06 16 -4.06 0.6580 16.713
0.2500 6.351 -2.67 1/4 0.94 2.67 36.73 25 -3.74 0.5246 13.325
0.1873 4,757 -2.25 4 0.73 2.07 38.80 40 -1.60 0.1191 3.025
0.1324 3.364 -1.75 6 0.32 0.91 39.71 50 1.41 0.0148 0.375
0.0787 2.000 -1.00 10 0.50 1.42 41.13 60 2.13 0.0090 0.229
0.0557 1.414 -0.50 14 0.38 1.08 42.21 75 3.20 0.0043 0.109
0.0394 1.000 0.00 18 0.36 1.02 43.23 84 4.12 0.0023 0.058
0.0278 0.707 0.50 25 0.48 1.36 44.59 90 3.93 0.0026 0.066
0.0197 0.500 1.00 35 0.70 1.99 46.58 95 1.96 0.0101 0.256
0.0166 0.420 1.25 40 0.61 1.73 48.31
0.0139 0.354 1.50 45 0.91 2.58 °0.89 Measure | Trask | Inman_ | Folk-Ward
0.0098 0.250 2.00 60 2.55 7.24 58.13 Median, phi 1.41 1.41 1.41
0.0070 0.177 2.50 80 2.63 7.47 65.60 Median, in. 0.0148 0.0148 0.0148
0.0049 0.125 3.00 120 2.51 7.12 72.72 Median, mm 0.375 0.375 0.375
0.0029 0.074 3.75 200 3.02 8.57 81.29
0.0021 0.053 4.25 270 1.30 3.69 84.98 Mean, phi -2.75 0.03 0.49
0.0015 0.037 4,75 400 1.03 2.92 87.91 Mean, in. 0.2644 0.0386 0.0281
PAN 4.26 12.09 100.00 Mean, mm 6.717 0.982 0.712
Sorting 11.063 4.090 3.019
Skewness 3.208 -0.339 -0.584
Kurtosis 0.341 -0.214 0.380
Grain Size Description Gravel
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 4 38.80
Coarse Sand 10 2.33
Medium Sand 40 7.18
Fine Sand 200 32.98
Silt/Clay <200 18.71
TOTALS 35.23 100.00 100.00 Total 100

©PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-02 GS
Project No: 05570028-360 Depth, ft: 13.0-15.0
Sand .
Gravel coarse | medium | fine SilyClay
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Sieve Size
uU.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -4.18 0.7153 18.169
0.4922 12.501 -3.64 1/2 5.20 10.86 10.86 10 -3.72 0.5198 13.203
0.3740 9.500 -3.25 3/8 7.20 15.03 25.89 16 -3.51 0.4480 11.380
0.2500 6.351 -2.67 1/4 2.11 4.41 30.29 25 -3.27 0.3801 9.656
0.1873 4.757 -2.25 4 2.80 5.85 36.14 40 -1.72 0.1299 3.299
0.1324 3.364 -1.75 6 1.74 3.63 39.77 50 -0.44 0.0533 1.355
0.0787 2.000 -1.00 10 2.96 6.18 45.95 60 0.71 0.0241 0.611
0.0557 1414 -0.50 14 1.74 3.63 49.58 75 1.64 0.0126 0.320
0.0394 1.000 0.00 18 1.62 3.38 52.96 84 2.06 0.0094 0.239
0.0278 0.707 0.50 25 1.97 4.11 57.08 90 2.55 0.0067 0.171
0.0197 0.500 1.00 35 3.34 6.97 64.05 95 3.77 0.0029 0.073
0.0166 0.420 1.25 40 1.90 3.97 68.02
0.0139 0.354 1.50 45 1.75 3.65 71.67 Measure | Trask | Inman | Folk-Ward
0.0098 0.250 2.00 60 5.51 11.50 83.17 Median, phi -0.44 -0.44 -0.44
0.0070 0.177 2.50 80 3.06 6.39 89.56 Median, in. 0.0533 0.0533 0.0533
0.0049 0.125 3.00 120 2.14 4.47 94.03 Median, mm 1.355 1.355 1.355
0.0029 0.074 3.75 200 0.42 0.88 94.91
0.0021 0.053 4.25 270 1.22 2.55 97.45 Mean, phi -2.32 -0.72 -0.63
0.0015 0.037 4.75 400 0.35 0.73 98.18 Mean, in. 0.1964 0.0649 0.0608
PAN 0.87 1.82 100.00 Mean, mm 4.988 1.649 1.545
Sorting 5.495 2.787 2.598
Skewness 1.297 -0.102 -0.022
Kurtosis 0.358 0.427 0.663
Grain Size Description Gravel
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 4 36.14
Coarse Sand 10 9.81
Medium Sand 40 22.07
Fine Sand 200 26.89
Silt/Clay <200 5.09
TOTALS 47.90 100.00 100.00 Total 100

©PTS Laboratories, Inc.
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-13 GS
Project No: 05570028-360 Depth, ft: 24.0-26.0
Sand .
Gravel coarse | medium | fine SilyClay
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Sieve Size
uU.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -4.53 0.9100 23.115
0.4922 12.501 -3.64 1/2 38.60 61.62 61.62 10 -4.42 0.8413 21.369
0.3740 9.500 -3.25 3/8 0.00 0.00 61.62 16 -4.28 0.7657 19.448
0.2500 6.351 -2.67 1/4 0.97 1.55 63.17 25 -4.08 0.6648 16.885
0.1873 4,757 -2.25 4 0.56 0.89 64.06 40 -3.74 0.5252 13.341
0.1324 3.364 -1.75 6 1.22 1.95 66.01 50 -3.51 0.4489 11.403
0.0787 2.000 -1.00 10 1.80 2.87 68.89 60 -3.28 0.3837 9.746
0.0557 1.414 -0.50 14 0.47 0.75 69.64 75 1.23 0.0168 0.426
0.0394 1.000 0.00 18 0.76 1.21 70.85 84 2.32 0.0079 0.200
0.0278 0.707 0.50 25 0.78 1.25 72.09 90 3.43 0.0037 0.093
0.0197 0.500 1.00 35 1.15 1.84 73.93 95 4.00 0.0025 0.062
0.0166 0.420 1.25 40 0.73 1.17 75.10
0.0139 0.354 1.50 45 0.85 1.36 76.45 Measure | Trask | Inman | Folk-Ward
0.0098 0.250 2.00 60 3.16 5.04 81.50 Median, phi -3.51 -3.51 -3.51
0.0070 0.177 2.50 80 2.43 3.88 85.38 Median, in. 0.4489 0.4489 0.4489
0.0049 0.125 3.00 120 2.15 3.43 88.81 Median, mm 11.403 11.403 11.403
0.0029 0.074 3.75 200 1.30 2.08 90.88
0.0021 0.053 4.25 270 5.12 8.17 99.06 Mean, phi -3.11 -0.98 -1.82
0.0015 0.037 4,75 400 0.09 0.14 99.20 Mean, in. 0.3408 0.0776 0.1393
PAN 0.50 0.80 100.00 Mean, mm 8.656 1.972 3.539
Sorting 6.292 3.302 2.944
Skewness 0.235 0.767 0.764
Kurtosis 0.387 0.292 0.659
Grain Size Description Gravel
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 4 64.06
Coarse Sand 10 4.82
Medium Sand 40 6.21
Fine Sand 200 15.79
Silt/Clay <200 9.12
TOTALS 62.64 100.00 100.00 Total 100

©PTS Laboratories, Inc.
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PTS Laboratories, Inc. RETEC/ENSR
PTS File No: 37769

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360
Median Particle Size Distribution, wt. percent Silt
Mean Grain Size | Grain Size Sand Size &

Sample ID Depth, ft. Description (1) mm Gravel [ Coarse | Medium [ Fine Silt Clay Clay
GP-02-11.5-12.0 11.6 Medium sand 1.407 17.55 23.03 30.46 20.29 2) 2) 8.68
GP-04-8.0-10.0 8.5 Medium sand 0.474 15.52 5.63 32.01 30.07 2) 2) 16.78
GP-04-10.0-10.5 10.05 Medium sand 0.425 0.00 2.99 47.41 36.00 2) 2) 13.61
GP-04-9.25-9.5 9.25 Fine sand 0.365 2.48 2.37 39.46 39.91 2) 2) 15.78
GP-05-7.5-8.0 7.5 Fine sand 0.040 0.00 0.00 9.52 30.21 44.65 15.62 60.27
GP-05-7.5-8.0 7.8 Fine sand 0.064 0.00 0.00 17.76 29.87 37.84 14.53 52.36
GP-05-14.5-15.0 14.8 Fine sand 0.360 0.00 0.00 44.83 41.53 11.34 2.30 13.64
GP-09R1-9.0-9.5 9.25 Medium sand 0.509 0.00 9.64 45,51 30.61 2) 2) 14.25
GP-09R1-11.0-11.5 11.05 Fine sand 0.390 0.00 0.00 47.42 40.18 10.17 2.24 12.41
GP-09R1-11.0-11.5 11.35 Medium sand 0.642 0.00 0.00 62.64 28.41 7.52 1.42 8.95
GP-11-21.0-21.5 21.05 Fine sand 0.134 0.00 0.00 5.72 67.42 21.71 5.15 26.86
GP-11R3-12.0-12.5 12.05 Medium sand 0.364 0.00 0.00 47.00 32.46 16.04 451 20.54
GP-12R1-11.0-11.5 11.05 Fine sand 0.172 0.00 0.00 17.45 56.17 21.13 5.24 26.37
GP-12R1-23.5-24.0 23.8 Fine sand 0.191 0.00 0.00 28.24 48.46 19.28 4.02 23.30

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fractions




PTS Laboratories, Inc.

RETEC/ENSR
PTS File No: 37769
PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)
PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360
Median Particle Size Distribution, wt. percent Silt
Mean Grain Size | Grain Size Sand Size &
Sample ID Depth, ft. Description (1) mm Gravel [ Coarse | Medium [ Fine Silt Clay Clay
GP-12R1-25.0-25.25 25.05 Medium sand 0.543 9.24 14.52 33.40 33.25 2 2 9.59

(1) Based on Mean from Trask

(2) Mechanical sieve does not differentiate silt/clay fractions




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-02-11.5-12.0
Project No: 05570028-360 Depth, ft: 11.6
Sand .
Gravel coarse | medium | fine SituClay
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Sieve Size &
uU.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -3.03 0.3220 8.178
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.82 0.2772 7.040
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -2.41 0.2088 5.304
0.2500 6.351 -2.67 1/4 2.06 13.44 13.44 25 -1.81 0.1384 3.516
0.1873 4,757 -2.25 4 0.63 411 17.55 40 -1.03 0.0804 2.042
0.1324 3.364 -1.75 6 1.31 8.55 26.09 50 -0.49 0.0554 1.407
0.0787 2.000 -1.00 10 2.22 14.48 40.57 60 0.25 0.0331 0.840
0.0557 1.414 -0.50 14 1.43 9.33 49.90 75 1.62 0.0128 0.326
0.0394 1.000 0.00 18 1.08 7.05 56.95 84 2.59 0.0066 0.167
0.0278 0.707 0.50 25 0.93 6.07 63.01 90 3.50 0.0035 0.089
0.0197 0.500 1.00 35 0.82 5.35 68.36 95 4.57 0.0017 0.042
0.0166 0.420 1.25 40 0.41 2.67 71.04
0.0139 0.354 1.50 45 0.41 2.67 73.71 Measure |  Trask Inman__| Folk-Ward
0.0098 0.250 2.00 60 0.83 5.41 79.13 Median, phi -0.49 -0.49 -0.49
0.0070 0.177 2.50 80 0.64 4.17 83.30 Median, in. 0.0554 0.0554 0.0554
0.0049 0.125 3.00 120 0.63 411 87.41 Median, mm 1.407 1.407 1.407
0.0029 0.074 3.75 200 0.60 3.91 91.32
0.0021 0.053 4.25 270 0.39 2.54 93.87 Mean, phi -0.94 0.09 -0.10
0.0015 0.037 4,75 400 0.27 1.76 95.63 Mean, in. 0.0756 0.0370 0.0423
PAN 0.67 4.37 100.00 Mean, mm 1.921 0.940 1.075
Sorting 3.286 2.496 2.400
Skewness 0.760 0.233 0.283
Kurtosis 0.229 0.523 0.908
Grain Size Description Medium sand
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 4 17.55
Coarse Sand 10 23.03
Medium Sand 40 30.46
Fine Sand 200 20.29
Silt/Clay <200 8.68
TOTALS 15.33 100.00 100.00 Total 100

©PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-04-8.0-10.0
Project No: 05570028-360 Depth, ft: 8.5
Sand .
Gravel coarse | medium | fine SituClay
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Sieve Size &
U.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.93 0.2993 7.602
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.60 0.2395 6.084
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -2.14 0.1738 4.414
0.2500 6.351 -2.67 1/4 1.60 15.52 15.52 25 -0.46 0.0540 1.371
0.1873 4.757 -2.25 4 0.00 0.00 15.52 40 0.53 0.0272 0.691
0.1324 3.364 -1.75 6 0.23 2.23 17.75 50 1.08 0.0187 0.474
0.0787 2.000 -1.00 10 0.35 3.39 21.14 60 1.68 0.0123 0.312
0.0557 1414 -0.50 14 0.34 3.30 24.44 75 2.86 0.0054 0.137
0.0394 1.000 0.00 18 0.64 6.21 30.65 84 3.84 0.0028 0.070
0.0278 0.707 0.50 25 0.90 8.73 39.38 90 4.63 0.0016 0.040
0.0197 0.500 1.00 35 0.95 9.21 48.59 95 2.58 0.0066 0.168
0.0166 0.420 1.25 40 0.47 4.56 53.15
0.0139 0.354 1.50 45 0.42 4.07 57.23 Measure | Trask | Inman | Folk-Ward
0.0098 0.250 2.00 60 0.79 7.66 64.89 Median, phi 1.08 1.08 1.08
0.0070 0.177 2.50 80 0.59 5.72 70.61 Median, in. 0.0187 0.0187 0.0187
0.0049 0.125 3.00 120 0.62 6.01 76.62 Median, mm 0.474 0.474 0.474
0.0029 0.074 3.75 200 0.68 6.60 83.22
0.0021 0.053 4.25 270 0.45 4.36 87.58 Mean, phi 0.41 0.85 0.92
0.0015 0.037 4.75 400 0.33 3.20 90.79 Mean, in. 0.0297 0.0219 0.0207
PAN 0.95 9.21 100.00 Mean, mm 0.754 0.555 0.527
Sorting 3.160 2.991 2.329
Skewness 0.915 -0.076 -0.266
Kurtosis 0.102 -0.080 0.679
Grain Size Description Medium sand
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve #] Percent
Gravel 4 15.52
Coarse Sand 10 5.63
Medium Sand 40 32.01
Fine Sand 200 30.07
Silt/Clay <200 16.78
TOTALS 10.31 100.00 100.00 Total 100
© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-04-10.0-10.5
Project No: 05570028-360 Depth, ft: 10.05
Sand .
Gravel coarse | medium | fine SituClay
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Sieve Size &
uU.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -0.81 0.0690 1.752
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -0.40 0.0521 1.323
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -0.07 0.0414 1.051
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 0.28 0.0323 0.821
0.1873 4,757 -2.25 4 0.00 0.00 0.00 40 0.84 0.0219 0.557
0.1324 3.364 -1.75 6 0.10 0.88 0.88 50 1.23 0.0167 0.425
0.0787 2.000 -1.00 10 0.24 2.11 2.99 60 1.68 0.0123 0.312
0.0557 1.414 -0.50 14 0.60 5.27 8.25 75 2.62 0.0064 0.163
0.0394 1.000 0.00 18 1.03 9.04 17.30 84 3.47 0.0036 0.090
0.0278 0.707 0.50 25 1.54 13.52 30.82 90 4.23 0.0021 0.053
0.0197 0.500 1.00 35 1.52 13.35 44.16 95 3.30 0.0040 0.102
0.0166 0.420 1.25 40 0.71 6.23 50.40
0.0139 0.354 1.50 45 0.68 0.97 °6.37 Measure Trask Inman__| Folk-Ward
0.0098 0.250 2.00 60 1.14 10.01 66.37 edian, phi . . .
0.0070 0.177 2.50 80 0.80 7.02 73.40 Median, in. 0.0167 0.0167 0.0167
0.0049 0.125 3.00 120 0.76 6.67 80.07 Median, mm 0.425 0.425 0.425
0.0029 0.074 3.75 200 0.72 6.32 86.39
0.0021 0.053 4.25 270 0.43 3.78 90.17 Mean, phi 1.02 1.70 1.54
0.0015 0.037 4,75 400 0.30 2.63 92.80 Mean, in. 0.0194 0.0121 0.0135
PAN 0.82 7.20 100.00 Mean, mm 0.492 0.308 0.343
Sorting 2.246 1.769 1.507
Skewness 0.860 0.262 0.134
Kurtosis 0.259 0.161 0.721
Grain Size Description Medium sand
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 0.00
Coarse Sand 10 2.99
Medium Sand 40 47.41
Fine Sand 200 36.00
Silt/Clay <200 13.61
TOTALS 11.39 100.00 100.00 Total 100

©PTS Laboratories, Inc.

Phone: (562) 907-3607
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-04-9.25-9.5
Project No: 05570028-360 Depth, ft: 9.25
Sand .
Gravel coarse | medium | fine SituClay
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Sieve Size &
uU.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -0.94 0.0757 1.924
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -0.09 0.0419 1.064
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 0.24 0.0333 0.846
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 0.61 0.0257 0.654
0.1873 4,757 -2.25 4 0.22 2.48 2.48 40 1.11 0.0183 0.465
0.1324 3.364 -1.75 6 0.10 1.13 3.61 50 1.45 0.0144 0.365
0.0787 2.000 -1.00 10 0.11 1.24 4.85 60 1.90 0.0106 0.268
0.0557 1.414 -0.50 14 0.12 1.35 6.20 75 2.86 0.0054 0.137
0.0394 1.000 0.00 18 0.41 4.62 10.82 84 3.73 0.0030 0.075
0.0278 0.707 0.50 25 0.95 10.71 21.53 90 4.45 0.0018 0.046
0.0197 0.500 1.00 35 1.36 15.33 36.87 95 2.93 0.0052 0.132
0.0166 0.420 1.25 40 0.66 7.44 44.31
0.0139 0.354 1.50 45 0.62 6.99 ©1.30 Measure |  Trask Inman__| Folk-Ward
0.0098 0.250 2.00 60 0.97 10.94 62.23 Median, phi 1.45 1.45 1.45
0.0070 0.177 2.50 80 0.66 7.44 69.67 Median, in. 0.0144 0.0144 0.0144
0.0049 0.125 3.00 120 0.65 7.33 77.00 Median, mm 0.365 0.365 0.365
0.0029 0.074 3.75 200 0.64 7.22 84.22
0.0021 0.053 4.25 270 0.40 451 88.73 Mean, phi 1.34 1.98 1.81
0.0015 0.037 4,75 400 0.28 3.16 91.88 Mean, in. 0.0156 0.0099 0.0112
PAN 0.72 8.12 100.00 Mean, mm 0.396 0.253 0.286
Sorting 2.181 1.743 1.458
Skewness 0.821 0.305 0.033
Kurtosis 0.254 0.110 0.705
Grain Size Description Fine sand
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 2.48
Coarse Sand 10 2.37
Medium Sand 40 39.46
Fine Sand 200 39.91
Silt/Clay <200 15.78
TOTALS 8.87 100.00 100.00 Total 100

©PTS Laboratories, Inc.

Phone: (562) 907-3607
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-05-7.5-8.0
Project No: 05570028-360 Depth, ft: 7.5
Grv ___Sand Size . silt Clay
crs | medium | fine
10 100
91 7/ )
8t 180
74 1 70
o ] =S
X -
.64 1 60 g
5 51 1508
c _ K
s 41 + 40>
& :
3+ + 30 O
21 4] 1 20
14 1 10
0 ; B — L e — —— ¥ ¥ ; 0
I < (2] N~ o <t o ~ [Te) [e0) [92] [a] ™ P o o N~ 0
Ln (o] [e¢] o o L0 Ln N~ 3] [e¢] (o] g b o - o N~ N~
™ ™ - N~ o ™ N — - o o ™ N b [Te) [o2] ™
© o - S S S S S S o = = = = = 8 = S
o o o o S S S
(=} (=}
Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 0.90 0.0211 0.536
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.29 0.0161 0.408
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.76 0.0116 0.295
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.53 0.0068 0.173
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 3.77 0.0029 0.073
0.0331 0.841 0.25 20 0.05 0.05 0.05 50 4.65 0.0016 0.040
0.0278 0.707 0.50 25 0.79 0.79 0.84 60 5.48 0.0009 0.022
0.0234 0.595 0.75 30 2.32 2.32 3.16 75 6.76 0.0004 0.009
0.0197 0.500 1.00 35 3.05 3.05 6.21 84 7.61 0.0002 0.005
0.0166 0.420 1.25 40 3.31 3.31 9.52 90 8.46 0.0001 0.003
0.0139 0.354 1.50 45 2.75 2.75 12.27 95 9.35 0.0001 0.002
0.0117 0.297 1.75 50 3.62 3.62 15.89
0.0098 0.250 2.00 60 2.93 2.93 18.82 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 2.87 2.87 21.69 Median, phi 4.65 4.65 4.65
0.0070 0.177 2.50 80 2.95 2.95 24.64 Median, in. 0.0016 0.0016 0.0016
0.0059 0.149 2.75 100 3.15 3.15 27.79 Median, mm 0.040 0.040 0.040
0.0049 0.125 3.00 120 3.23 3.23 31.02
0.0041 0.105 3.25 140 3.10 3.10 34.12 Mean, phi 3.45 4.68 4.67
0.0035 0.088 3.50 170 2.87 2.87 36.99 Mean, in. 0.0036 0.0015 0.0015
0.0029 0.074 3.75 200 2.74 2.74 39.73 Mean, mm 0.091 0.039 0.039
0.0025 0.063 4.00 230 2.78 2.78 4251
0.0021 0.053 4.25 270 2.88 2.88 45.39 Sorting 4.341 2.924 2.742
0.00174 0.0442 4.50 325 2.92 2.92 48.31 Skewness 0.999 0.013 0.063
0.00146 0.0372 4.75 400 2.90 2.90 51.21 Kurtosis 0.203 0.444 0.817
0.00123 0.0313 5.00 450 2.95 2.95 54.16 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 3.90 3.90 58.06 (ASTM_USCS Sca|e) (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.93 3.93 61.98
0.000615 0.0156 6.00 4.20 4.20 66.18 Description Retained Weight
0.000435 0.0110 6.50 5.77 5.77 71.95 on Sieve # Percent
0.000308 0.00781 7.00 5.75 5.75 77.70 Gravel 4 0.00
0.000197 0.00500 7.65 6.68 6.68 84.38 Coarse Sand 10 0.00
0.000077 0.00195 9.00 9.33 9.33 93.71 Medium Sand 40 9.52
0.000038 0.000977 10.00 3.70 3.70 97.41 Fine Sand 200 30.21
0.000019 0.000488 11.00 2.33 2.33 99.74 Silt >0.005 mm 44.65
0.000015 0.000375 11.38 0.26 0.26 100.00 Clay <0.005 mm 15.62
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-05-7.5-8.0
Project No: 05570028-360 Depth, ft: 7.8
Grv ___Sand Size . Silt Clay
crs | medium | fine
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of u.s. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 0.23 0.0335 0.851
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.66 0.0249 0.633
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.13 0.0180 0.458
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.80 0.0113 0.287
0.0468 1.189 -0.25 16 0.16 0.16 0.16 40 3.08 0.0047 0.118
0.0331 0.841 0.25 20 5.01 5.01 5.17 50 3.97 0.0025 0.064
0.0278 0.707 0.50 25 3.04 3.04 8.21 60 491 0.0013 0.033
0.0234 0.595 0.75 30 2.82 2.82 11.03 75 6.45 0.0005 0.011
0.0197 0.500 1.00 35 3.14 3.14 14.17 84 7.47 0.0002 0.006
0.0166 0.420 1.25 40 3.60 3.60 17.76 90 8.36 0.0001 0.003
0.0139 0.354 1.50 45 3.04 3.04 20.80 95 9.27 0.0001 0.002
0.0117 0.297 1.75 50 3.65 3.65 24.45
0.0098 0.250 2.00 60 2.75 2.75 27.20 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 2.98 2.98 30.18 Median, phi 3.97 3.97 3.97
0.0070 0.177 2.50 80 3.30 3.30 33.48 Median, in. 0.0025 0.0025 0.0025
0.0059 0.149 2.75 100 3.05 3.05 36.53 Median, mm 0.064 0.064 0.064
0.0049 0.125 3.00 120 2.64 2.64 39.17
0.0041 0.105 3.25 140 2.68 2.68 41.85 Mean, phi 2.74 4.30 4.19
0.0035 0.088 3.50 170 291 291 44.76 Mean, in. 0.0059 0.0020 0.0022
0.0029 0.074 3.75 200 2.88 2.88 47.64 Mean, mm 0.149 0.051 0.055
0.0025 0.063 4.00 230 2.66 2.66 50.29
0.0021 0.053 4.25 270 2.57 2.57 52.86 Sorting 5.005 3.172 2.956
0.00174 0.0442 4.50 325 2.68 2.68 55.54 Skewness 0.901 0.103 0.138
0.00146 0.0372 4.75 400 2.73 2.73 58.27 Kurtosis 0.219 0.425 0.797
0.00123 0.0313 5.00 450 2.64 2.64 60.91 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 3.24 3.24 64.15 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.25 3.25 67.40
0.000615 0.0156 6.00 3.51 3.51 70.91 Description Retained Weight
0.000435 0.0110 6.50 4.58 458 75.49 on Sieve # Percent
0.000308 0.00781 7.00 4.50 4.50 79.99 Gravel 4 0.00
0.000197 0.00500 7.65 5.49 5.49 85.47 Coarse Sand 10 0.00
0.000077 0.00195 9.00 8.55 8.55 94.02 Medium Sand 40 17.76
0.000038 0.000977 10.00 3.56 3.56 97.58 Fine Sand 200 29.87
0.000019 0.000488 11.00 2.17 2.17 99.75 Silt >0.005 mm 37.84
0.000015 0.000375 11.38 0.25 0.25 100.00 Clay <0.005 mm 14.53
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-05-14.5-15.0
Project No: 05570028-360 Depth, ft: 14.8
Grv ___Sand Size . silt Clay
crs | medium | fine
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of u.s. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.19 0.0448 1.138
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.07 0.0376 0.956
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 0.33 0.0313 0.795
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 0.63 0.0255 0.647
0.0468 1.189 -0.25 16 3.74 3.74 3.74 40 1.09 0.0184 0.468
0.0331 0.841 0.25 20 9.92 9.92 13.66 50 1.47 0.0142 0.360
0.0278 0.707 0.50 25 7.21 7.21 20.87 60 1.86 0.0108 0.275
0.0234 0.595 0.75 30 8.01 8.01 28.87 75 2.70 0.0060 0.154
0.0197 0.500 1.00 35 8.22 8.22 37.09 84 3.47 0.0036 0.090
0.0166 0.420 1.25 40 7.74 7.74 44.83 90 4.34 0.0020 0.050
0.0139 0.354 1.50 45 5.81 5.81 50.64 95 5.82 0.0007 0.018
0.0117 0.297 1.75 50 6.98 6.98 57.62
0.0098 0.250 2.00 60 521 521 62.83 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 4.72 4.72 67.55 Median, phi 1.47 1.47 1.47
0.0070 0.177 2.50 80 4.32 4.32 71.87 Median, in. 0.0142 0.0142 0.0142
0.0059 0.149 2.75 100 3.87 3.87 75.74 Median, mm 0.360 0.360 0.360
0.0049 0.125 3.00 120 3.33 3.33 79.06
0.0041 0.105 3.25 140 2.83 2.83 81.89 Mean, phi 1.32 1.90 1.76
0.0035 0.088 3.50 170 241 241 84.30 Mean, in. 0.0158 0.0106 0.0116
0.0029 0.074 3.75 200 2.06 2.06 86.36 Mean, mm 0.400 0.268 0.296
0.0025 0.063 4.00 230 1.74 1.74 88.10
0.0021 0.053 4.25 270 1.47 1.47 89.57 Sorting 2.052 1.569 1.695
0.00174 0.0442 4.50 325 1.25 1.25 90.82 Skewness 0.875 0.272 0.360
0.00146 0.0372 4.75 400 1.08 1.08 91.90 Kurtosis 0.272 0.916 1.188
0.00123 0.0313 5.00 450 0.93 0.93 92.83 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.99 0.99 93.82 (ASTM_USCS Sca|e) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.80 0.80 94.62
0.000615 0.0156 6.00 0.74 0.74 95.36 Description Retained Weight
0.000435 0.0110 6.50 0.84 0.84 96.20 on Sieve # Percent
0.000308 0.00781 7.00 0.71 0.71 96.91 Gravel 4 0.00
0.000197 0.00500 7.65 0.79 0.79 97.70 Coarse Sand 10 0.00
0.000077 0.00195 9.00 1.25 1.25 98.95 Medium Sand 40 44.83
0.000038 0.000977 10.00 0.64 0.64 99.59 Fine Sand 200 41.53
0.000019 0.000488 11.00 0.37 0.37 99.96 Silt >0.005 mm 11.34
0.000015 0.000375 11.38 0.04 0.04 100.00 Clay <0.005 mm 2.30
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-09R1-9.0-9.5
Project No: 05570028-360 Depth, ft: 9.25
Sand .
Gravel coarse | medium | fine SituClay
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Sieve Size &
uU.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -1.46 0.1081 2.745
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -0.98 0.0777 1.973
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -0.66 0.0621 1.578
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 -0.23 0.0463 1.175
0.1873 4,757 -2.25 4 0.00 0.00 0.00 40 0.44 0.0290 0.737
0.1324 3.364 -1.75 6 0.25 2.02 2.02 50 0.98 0.0200 0.509
0.0787 2.000 -1.00 10 0.94 7.61 9.64 60 1.53 0.0137 0.347
0.0557 1.414 -0.50 14 1.15 9.31 18.95 75 2.62 0.0064 0.162
0.0394 1.000 0.00 18 1.40 11.34 30.28 84 3.54 0.0034 0.086
0.0278 0.707 0.50 25 1.36 11.01 41.30 90 4.33 0.0020 0.050
0.0197 0.500 1.00 35 1.13 9.15 50.45 95 3.06 0.0047 0.120
0.0166 0.420 1.25 40 0.58 4.70 55.14
0.0139 0.354 1.50 45 0.55 4.45 ©9.60 Measure |  Trask Inman__| Folk-Ward
0.0098 0.250 2.00 60 0.98 7.94 67.53 Median, phi 0.98 0.98 0.98
0.0070 0.177 2.50 80 0.74 5.99 73.52 Median, in. 0.0200 0.0200 0.0200
0.0049 0.125 3.00 120 0.75 6.07 79.60 Median, mm 0.509 0.509 0.509
0.0029 0.074 3.75 200 0.76 6.15 85.75
0.0021 0.053 4.25 270 0.47 3.81 89.55 Mean, phi 0.58 1.44 1.28
0.0015 0.037 4,75 400 0.33 2.67 92.23 Mean, in. 0.0263 0.0145 0.0162
PAN 0.96 7.77 100.00 Mean, mm 0.669 0.369 0.410
Sorting 2.690 2.098 1.732
Skewness 0.859 0.221 0.071
Kurtosis 0.263 0.076 0.648
Grain Size Description Medium sand
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve # 1 Percent
Gravel 0.00
Coarse Sand 10 9.64
Medium Sand 40 45.51
Fine Sand 200 30.61
Silt/Clay <200 14.25
TOTALS 12.35 100.00 100.00 Total 100

©PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-09R1-11.0-11.5
Project No: 05570028-360 Depth, ft: 11.05
Grv ___Sand Size . Silt Clay
crs | medium | fine
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.21 0.0456 1.157
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.02 0.0387 0.983
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 0.29 0.0322 0.818
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 0.57 0.0264 0.672
0.0468 1.189 -0.25 16 4.17 4.17 4.17 40 1.02 0.0195 0.495
0.0331 0.841 0.25 20 10.60 10.60 14.77 50 1.36 0.0153 0.390
0.0278 0.707 0.50 25 7.71 7.71 22.48 60 1.74 0.0118 0.300
0.0234 0.595 0.75 30 8.48 8.48 30.96 75 2.54 0.0068 0.172
0.0197 0.500 1.00 35 8.54 8.54 39.51 84 3.29 0.0040 0.103
0.0166 0.420 1.25 40 7.91 7.91 47.42 90 4.18 0.0022 0.055
0.0139 0.354 1.50 45 5.87 5.87 53.29 95 5.78 0.0007 0.018
0.0117 0.297 1.75 50 7.01 7.01 60.30
0.0098 0.250 2.00 60 521 521 65.51 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 4.68 4.68 70.19 Median, phi 1.36 1.36 1.36
0.0070 0.177 2.50 80 4.21 4.21 74.40 Median, in. 0.0153 0.0153 0.0153
0.0059 0.149 2.75 100 3.67 3.67 78.07 Median, mm 0.390 0.390 0.390
0.0049 0.125 3.00 120 3.08 3.08 81.15
0.0041 0.105 3.25 140 2.55 2.55 83.70 Mean, phi 1.25 1.79 1.64
0.0035 0.088 3.50 170 2.12 2.12 85.82 Mean, in. 0.0166 0.0114 0.0126
0.0029 0.074 3.75 200 1.77 1.77 87.59 Mean, mm 0.422 0.290 0.320
0.0025 0.063 4.00 230 1.49 1.49 89.08
0.0021 0.053 4.25 270 1.26 1.26 90.34 Sorting 1.977 1.498 1.657
0.00174 0.0442 4.50 325 1.08 1.08 91.42 Skewness 0.872 0.285 0.381
0.00146 0.0372 4.75 400 0.92 0.92 92.34 Kurtosis 0.269 1.002 1.249
0.00123 0.0313 5.00 450 0.79 0.79 93.13 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.86 0.86 93.99 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.73 0.73 94.72
0.000615 0.0156 6.00 0.69 0.69 95.41 Description Retained Weight
0.000435 0.0110 6.50 0.81 0.81 96.22 on Sieve # Percent
0.000308 0.00781 7.00 0.72 0.72 96.94 Gravel 4 0.00
0.000197 0.00500 7.65 0.82 0.82 97.76 Coarse Sand 10 0.00
0.000077 0.00195 9.00 1.26 1.26 99.02 Medium Sand 40 47.42
0.000038 0.000977 10.00 0.60 0.60 99.62 Fine Sand 200 40.18
0.000019 0.000488 11.00 0.34 0.34 99.96 Silt >0.005 mm 10.17
0.000015 0.000375 11.38 0.04 0.04 100.00 Clay <0.005 mm 2.24
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-09R1-11.0-11.5
Project No: 05570028-360 Depth, ft: 11.35
Grv ___Sand Size . silt Clay
crs_| medium | fine
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.83 0.0698 1.773
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 -0.65 0.0619 1.572
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 -0.44 0.0536 1.361
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 -0.15 0.0438 1.112
0.0468 1.189 -0.25 16 21.60 21.61 21.61 40 0.28 0.0324 0.824
0.0331 0.841 0.25 20 17.50 17.51 39.12 50 0.64 0.0253 0.642
0.0278 0.707 0.50 25 7.41 7.41 46.53 60 1.11 0.0183 0.464
0.0234 0.595 0.75 30 6.21 6.21 52.74 75 2.08 0.0093 0.237
0.0197 0.500 1.00 35 5.27 5.27 58.02 84 2.81 0.0056 0.143
0.0166 0.420 1.25 40 4.62 4.62 62.64 90 3.56 0.0033 0.085
0.0139 0.354 1.50 45 3.47 3.47 66.11 95 4.83 0.0014 0.035
0.0117 0.297 1.75 50 4.37 4.37 70.48
0.0098 0.250 2.00 60 3.49 3.49 73.97 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 3.34 3.34 77.32 Median, phi 0.64 0.64 0.64
0.0070 0.177 2.50 80 3.18 3.18 80.50 Median, in. 0.0253 0.0253 0.0253
0.0059 0.149 2.75 100 291 291 83.41 Median, mm 0.642 0.642 0.642
0.0049 0.125 3.00 120 2.50 2.50 85.91
0.0041 0.105 3.25 140 2.06 2.06 87.97 Mean, phi 0.57 1.18 1.00
0.0035 0.088 3.50 170 1.68 1.68 89.65 Mean, in. 0.0266 0.0173 0.0197
0.0029 0.074 3.75 200 1.40 1.40 91.05 Mean, mm 0.675 0.441 0.500
0.0025 0.063 4.00 230 1.19 1.19 92.24
0.0021 0.053 4.25 270 1.01 1.01 93.25 Sorting 2.166 1.627 1.670
0.00174 0.0442 4.50 325 0.85 0.85 94.10 Skewness 0.800 0.334 0.407
0.00146 0.0372 4.75 400 0.71 0.71 94.81 Kurtosis 0.294 0.738 1.039
0.00123 0.0313 5.00 450 0.60 0.60 95.41 Grain Size Description Medium sand
0.000986 0.0250 5.32 500 0.65 0.65 96.07 (ASTM_USCS Sca|e) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.53 0.53 96.60
0.000615 0.0156 6.00 0.47 0.47 97.07 Description Retained Weight
0.000435 0.0110 6.50 0.54 0.54 97.61 on Sieve # Percent
0.000308 0.00781 7.00 0.46 0.46 98.07 Gravel 4 0.00
0.000197 0.00500 7.65 0.51 0.51 98.58 Coarse Sand 10 0.00
0.000077 0.00195 9.00 0.79 0.79 99.37 Medium Sand 40 62.64
0.000038 0.000977 10.00 0.39 0.39 99.76 Fine Sand 200 28.41
0.000019 0.000488 11.00 0.22 0.22 99.98 Silt >0.005 mm 7.52
0.000015 0.000375 11.38 0.02 0.02 100.00 Clay <0.005 mm 1.42
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-11-21.0-21.5
Project No: 05570028-360 Depth, ft: 21.05
Grv ___Sand Size . silt Clay
crs | medium | fine
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.16 0.0176 0.447
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.62 0.0128 0.326
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.92 0.0104 0.265
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.24 0.0084 0.212
0.0468 1.189 -0.25 16 0.07 0.07 0.07 40 2.64 0.0063 0.161
0.0331 0.841 0.25 20 0.76 0.76 0.83 50 2.90 0.0053 0.134
0.0278 0.707 0.50 25 0.58 0.58 1.41 60 3.20 0.0043 0.109
0.0234 0.595 0.75 30 0.86 0.86 2.27 75 3.87 0.0027 0.068
0.0197 0.500 1.00 35 1.42 1.42 3.69 84 4.73 0.0015 0.038
0.0166 0.420 1.25 40 2.03 2.03 5.72 90 6.08 0.0006 0.015
0.0139 0.354 1.50 45 2.24 2.24 7.96 95 7.72 0.0002 0.005
0.0117 0.297 1.75 50 4.36 4.36 12.32
0.0098 0.250 2.00 60 5.54 5.54 17.86 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 7.57 7.57 25.43 Median, phi 2.90 2.90 2.90
0.0070 0.177 2.50 80 9.22 9.22 34.64 Median, in. 0.0053 0.0053 0.0053
0.0059 0.149 2.75 100 9.85 9.85 44.49 Median, mm 0.134 0.134 0.134
0.0049 0.125 3.00 120 9.22 9.22 53.71
0.0041 0.105 3.25 140 7.91 7.91 61.62 Mean, phi 2.83 3.33 3.18
0.0035 0.088 3.50 170 6.44 6.44 68.06 Mean, in. 0.0055 0.0039 0.0043
0.0029 0.074 3.75 200 5.08 5.08 73.14 Mean, mm 0.140 0.100 0.110
0.0025 0.063 4.00 230 3.93 3.93 77.07
0.0021 0.053 4.25 270 3.00 3.00 80.07 Sorting 1.761 1.409 1.698
0.00174 0.0442 4.50 325 2.27 2.27 82.34 Skewness 0.899 0.302 0.386
0.00146 0.0372 4.75 400 1.77 1.77 84.11 Kurtosis 0.231 1.326 1.646
0.00123 0.0313 5.00 450 1.46 1.46 85.57 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 1.56 1.56 87.13 (ASTM_USCS Sca|e) (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.32 1.32 88.45
0.000615 0.0156 6.00 1.28 1.28 89.73 Description Retained Weight
0.000435 0.0110 6.50 1.66 1.66 91.39 on Sieve # Percent
0.000308 0.00781 7.00 1.59 1.59 92.98 Gravel 4 0.00
0.000197 0.00500 7.65 1.87 1.87 94.85 Coarse Sand 10 0.00
0.000077 0.00195 9.00 291 291 97.76 Medium Sand 40 5.72
0.000038 0.000977 10.00 1.37 1.37 99.13 Fine Sand 200 67.42
0.000019 0.000488 11.00 0.79 0.79 99.92 Silt >0.005 mm 21.71
0.000015 0.000375 11.38 0.08 0.08 100.00 Clay <0.005 mm 5.15
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-11R3-12.0-12.5
Project No: 05570028-360 Depth, ft: 12.05
Grv ___Sand Size . silt Clay
crs_| medium | fine
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.70 0.0637 1.619
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 -0.39 0.0516 1.311
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 -0.10 0.0422 1.071
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 0.27 0.0327 0.831
0.0468 1.189 -0.25 16 12.30 12.30 12.30 40 0.91 0.0210 0.533
0.0331 0.841 0.25 20 12.30 12.30 24.60 50 1.46 0.0143 0.364
0.0278 0.707 0.50 25 6.09 6.09 30.69 60 2.09 0.0092 0.234
0.0234 0.595 0.75 30 5.82 5.82 36.51 75 3.27 0.0041 0.103
0.0197 0.500 1.00 35 5.52 5.52 42.03 84 4.38 0.0019 0.048
0.0166 0.420 1.25 40 4.97 4.97 47.00 90 5.74 0.0007 0.019
0.0139 0.354 1.50 45 3.62 3.62 50.62 95 7.45 0.0002 0.006
0.0117 0.297 1.75 50 4.44 4.44 55.06
0.0098 0.250 2.00 60 3.62 3.62 58.68 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 3.56 3.56 62.24 Median, phi 1.46 1.46 1.46
0.0070 0.177 2.50 80 3.43 3.43 65.67 Median, in. 0.0143 0.0143 0.0143
0.0059 0.149 2.75 100 3.26 3.26 68.93 Median, mm 0.364 0.364 0.364
0.0049 0.125 3.00 120 3.06 3.06 71.99
0.0041 0.105 3.25 140 2.78 2.78 74.77 Mean, phi 1.10 2.14 1.91
0.0035 0.088 3.50 170 2.47 2.47 77.24 Mean, in. 0.0184 0.0089 0.0105
0.0029 0.074 3.75 200 2.22 2.22 79.46 Mean, mm 0.467 0.227 0.266
0.0025 0.063 4.00 230 2.02 2.02 81.48
0.0021 0.053 4.25 270 1.77 1.77 83.25 Sorting 2.836 2.238 2.353
0.00174 0.0442 4.50 325 1.50 1.50 84.74 Skewness 0.805 0.304 0.388
0.00146 0.0372 4.75 400 1.27 1.27 86.01 Kurtosis 0.282 0.821 1.110
0.00123 0.0313 5.00 450 1.13 1.13 87.14 Grain Size Description Medium sand
0.000986 0.0250 5.32 500 1.32 1.32 88.46 (ASTM_USCS Sca|e) (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.20 1.20 89.66
0.000615 0.0156 6.00 1.20 1.20 90.86 Description Retained Weight
0.000435 0.0110 6.50 1.53 1.53 92.39 on Sieve # Percent
0.000308 0.00781 7.00 1.44 1.44 93.83 Gravel 4 0.00
0.000197 0.00500 7.65 1.66 1.66 95.49 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.49 2.49 97.98 Medium Sand 40 47.00
0.000038 0.000977 10.00 1.17 1.17 99.15 Fine Sand 200 32.46
0.000019 0.000488 11.00 0.76 0.76 99.91 Silt >0.005 mm 16.04
0.000015 0.000375 11.38 0.09 0.09 100.00 Clay <0.005 mm 4.51
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-12R1-11.0-11.5
Project No: 05570028-360 Depth, ft: 11.05
Grv ___Sand Size . silt Clay
crs | medium | fine
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of u.s. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 0.45 0.0288 0.732
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.85 0.0218 0.555
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.18 0.0174 0.442
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.61 0.0129 0.328
0.0468 1.189 -0.25 16 0.88 0.88 0.88 40 2.18 0.0087 0.221
0.0331 0.841 0.25 20 2.45 2.45 3.33 50 2.54 0.0068 0.172
0.0278 0.707 0.50 25 2.08 2.08 5.41 60 2.94 0.0051 0.130
0.0234 0.595 0.75 30 2.95 2.95 8.36 75 3.87 0.0027 0.068
0.0197 0.500 1.00 35 4.10 4.10 12.46 84 4.97 0.0013 0.032
0.0166 0.420 1.25 40 4.99 4.99 17.45 90 6.26 0.0005 0.013
0.0139 0.354 1.50 45 4.59 4.59 22.04 95 7.76 0.0002 0.005
0.0117 0.297 1.75 50 6.80 6.80 28.84
0.0098 0.250 2.00 60 6.33 6.33 35.17 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 6.82 6.82 41.99 Median, phi 2.54 2.54 2.54
0.0070 0.177 2.50 80 6.99 6.99 48.98 Median, in. 0.0068 0.0068 0.0068
0.0059 0.149 2.75 100 6.59 6.59 55.57 Median, mm 0.172 0.172 0.172
0.0049 0.125 3.00 120 5.74 5.74 61.31
0.0041 0.105 3.25 140 4.83 4.83 66.14 Mean, phi 2.34 3.07 2.90
0.0035 0.088 3.50 170 4.06 4.06 70.20 Mean, in. 0.0078 0.0047 0.0053
0.0029 0.074 3.75 200 3.42 3.42 73.63 Mean, mm 0.198 0.119 0.134
0.0025 0.063 4.00 230 2.88 2.88 76.51
0.0021 0.053 4.25 270 2.42 2.42 78.93 Sorting 2.189 1.897 2.056
0.00174 0.0442 4.50 325 2.03 2.03 80.96 Skewness 0.870 0.283 0.356
0.00146 0.0372 4.75 400 1.72 1.72 82.68 Kurtosis 0.239 0.925 1.325
0.00123 0.0313 5.00 450 1.49 1.49 84.17 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 1.71 1.71 85.88 (ASTM_USCS Sca|e) (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.55 1.55 87.43
0.000615 0.0156 6.00 1.55 1.55 88.98 Description Retained Weight
0.000435 0.0110 6.50 1.96 1.96 90.94 on Sieve # Percent
0.000308 0.00781 7.00 1.80 1.80 92.74 Gravel 4 0.00
0.000197 0.00500 7.65 2.02 2.02 94.76 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.93 2.93 97.69 Medium Sand 40 17.45
0.000038 0.000977 10.00 1.37 1.37 99.06 Fine Sand 200 56.17
0.000019 0.000488 11.00 0.85 0.85 99.91 Silt >0.005 mm 21.13
0.000015 0.000375 11.38 0.09 0.09 100.00 Clay <0.005 mm 5.24
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-12R1-23.5-24.0
Project No: 05570028-360 Depth, ft: 23.8
Grv ___Sand Size . silt Clay
crs_| medium | fine
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.05 0.0409 1.038
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.29 0.0322 0.818
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 0.61 0.0258 0.655
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.08 0.0187 0.474
0.0468 1.189 -0.25 16 2.24 2.24 2.24 40 1.93 0.0104 0.263
0.0331 0.841 0.25 20 7.02 7.02 9.26 50 2.39 0.0075 0.191
0.0278 0.707 0.50 25 4.60 4.60 13.86 60 2.81 0.0056 0.142
0.0234 0.595 0.75 30 4.84 4.84 18.70 75 3.63 0.0032 0.081
0.0197 0.500 1.00 35 4.89 4.89 23.59 84 4.50 0.0017 0.044
0.0166 0.420 1.25 40 4.65 4.65 28.24 90 5.63 0.0008 0.020
0.0139 0.354 1.50 45 3.63 3.63 31.87 95 7.24 0.0003 0.007
0.0117 0.297 1.75 50 4.91 491 36.78
0.0098 0.250 2.00 60 4.59 4.59 41.37 Measure | Trask [ Inman [ Folk-Ward
0.0083 0.210 2.25 70 5.30 5.30 46.67 Median, phi 2.39 2.39 2.39
0.0070 0.177 2.50 80 5.91 5.91 52.58 Median, in. 0.0075 0.0075 0.0075
0.0059 0.149 2.75 100 6.05 6.05 58.63 Median, mm 0.191 0.191 0.191
0.0049 0.125 3.00 120 5.60 5.60 64.23
0.0041 0.105 3.25 140 4.87 4.87 69.10 Mean, phi 1.85 2.56 2.50
0.0035 0.088 3.50 170 4.13 4.13 73.23 Mean, in. 0.0109 0.0067 0.0070
0.0029 0.074 3.75 200 3.47 3.47 76.70 Mean, mm 0.278 0.170 0.177
0.0025 0.063 4.00 230 2.90 2.90 79.60
0.0021 0.053 4.25 270 2.40 2.40 82.00 Sorting 2.421 1.945 2.078
0.00174 0.0442 4.50 325 1.99 1.99 83.99 Skewness 1.028 0.085 0.208
0.00146 0.0372 4.75 400 1.67 1.67 85.66 Kurtosis 0.247 0.876 1.172
0.00123 0.0313 5.00 450 1.44 1.44 87.10 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 1.59 1.59 88.69 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.37 1.37 90.06
0.000615 0.0156 6.00 1.31 1.31 91.37 Description Retained Weight
0.000435 0.0110 6.50 1.60 1.60 92.97 on Sieve # Percent
0.000308 0.00781 7.00 1.43 1.43 94.40 Gravel 4 0.00
0.000197 0.00500 7.65 1.58 1.58 95.98 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.28 2.28 98.26 Medium Sand 40 28.24
0.000038 0.000977 10.00 1.04 1.04 99.30 Fine Sand 200 48.46
0.000019 0.000488 11.00 0.63 0.63 99.93 Silt >0.005 mm 19.28
0.000015 0.000375 11.38 0.07 0.07 100.00 Clay <0.005 mm 4.02
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.
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PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-12R1-25.0-25.25
Project No: 05570028-360 Depth, ft: 25.05
Sand .
Gravel coarse | medium | fine SituClay
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Sieve Size
U.S. Sample JIncremental] Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.55 0.2303 5.850
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.19 0.1791 4.549
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -1.67 0.1256 3.190
0.2500 6.351 -2.67 1/4 0.66 331 331 25 -0.91 0.0739 1.878
0.1873 4.757 -2.25 4 1.18 5.93 9.24 40 0.27 0.0327 0.831
0.1324 3.364 -1.75 6 117 5.88 15.12 50 0.88 0.0214 0.543
0.0787 2.000 -1.00 10 1.72 8.64 23.76 60 1.38 0.0152 0.385
0.0557 1.414 -0.50 14 1.36 6.83 30.59 75 2.17 0.0087 0.221
0.0394 1.000 0.00 18 111 5.58 36.16 84 2.87 0.0054 0.137
0.0278 0.707 0.50 25 143 7.18 43.35 90 3.69 0.0031 0.078
0.0197 0.500 1.00 35 1.74 8.74 52.08 95 4.69 0.0015 0.039
0.0166 0.420 1.25 40 1.01 5.07 57.16
0.0139 0.354 1.50 45 113 .68 62.83 Measure Trask Inman__| Folk-Ward
0.0098 0.250 2.00 60 1.94 9.74 72.58 edian, phi . . .
0.0070 0.177 2.50 80 1.38 6.93 79.51 Median, in. 0.0214 0.0214 0.0214
0.0049 0.125 3.00 120 121 6.08 85.59 Median, mm 0.543 0.543 0.543
0.0029 0.074 3.75 200 0.96 4.82 90.41
0.0021 0.053 4.25 270 0.56 281 93.22 Mean, phi -0.07 0.60 0.69
0.0015 0.037 4.75 400 0.40 2.01 95.23 Mean, in. 0.0413 0.0260 0.0244
PAN 0.95 4.77 100.00 Mean, mm 1.050 0.661 0.619
Sorting 2912 2.272 2.233
Skewness 1.187 -0.124 -0.036
Kurtosis 0.185 0.594 0.962
Grain Size Description Medium sand
(ASTM-USCS Scale) (based on Mean from Trask)
Description Retained Weight
on Sieve #] Percent
Gravel 4 9.24
Coarse Sand 10 14.52
Medium Sand 40 33.40
Fine Sand 200 33.25
Sil/Clay. <200 9.59
TOTALS 19.91 100.00 100.00 Total 100

©PTS Laboratories, Inc.
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

16 November 2007

Jason Palmer
Retec/ENSR, Inc.

1011 S.W. Klickitat Way
Suite 207

Seattle, WA 98134

RE: Client Project: North Lake Union
ARl Job No. LX86

Dear Jason:

Please find enclosed the original chain of custody record and the final results for the
samples from the project referenced above. Four soil samples were received on
November 13, 2007. The samples were analyzed for Grain Size as requested.

A copy of these results will be kept on file at ARL, Should you have any questions, please
feel free to contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

e
77@4 D) Gus.
Mark D. Harris
Project Manager
markh@arilabs.com
206/695-6210

Enclosures
cc: File LX86

MDH/mdh

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



Chain of Custody Record & Laboratory Analysis Request

.' ARI Assigned Number: ... , Turn-around Requested: Page: of Analytical Resources, Incor
: ; porated
r?"x@ Rustt |4 SAP 0 Analytical Chemists and Consultants
ARI Client Company: Phone: o B ‘ Date: lce ” 4611 South 134th Place, Suite 100
ENSR/RETEC 200 14 .9%344 Present? Tukwila, WA 98168
Client Contact: ) No. of Cooler 206-695-6200 206-695-6201 {fax)
fawn fambasic [iasen Palmen Codlers Temps -
Client Project Name: _ ! Analysis Requested Notes/Comments
NLU y
Client Project #: Samplers: 3 =
05530 0L CHwl T KN 3
- N
% -
Sample ID Date Time Malrix | Ne.Containers __‘}'\ g
NS
] ~ 3 s ! e I
P07 1Z-VA 9GOt Seil | L 1 X
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L 0 Lg-1p] | i } |
et ; : +
4 ) i | }I { i
(a0 1 12-1, 3 i |
v : ]
A, ; } i .
LP- 1 20-24 v | v | U

41 /JFB/OT' 13CS

o 1
Comments/Special Instructions Reiinquished by: - Received by: - Relinquished by: Received by:
. . (Signature) K / .? "/1;?"7/ (Signaturg (Signature) (Signature)
N EEB fb Dbhu N Prin? Name: - ] Printec Narme"™ Printed Name: Printed Name:
P . S t N
LEr T e R Kgidier Gty Crowdis
L S L) L/{[,L_\S] C ah Lﬂ Company! ‘ _ Compary: J Company: Caompany:
[ AR
Date & Time: Date & Time: Date & Time:

113,07 1305

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

signed agreement between AR! and the Client.

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



” Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: The Retec Group, Inc. Project No.: LX86

Client Project: NLU 05570-028-0360

Case Narrative

Four samples were received on November 13, 2207.

The samples were submitted for grain size distribution according to ASTM D422.
The samples had a strong fuel odor.

The data is provided in summary tables and plots.

There were no other noted anomalies in the samples or methods on this project.

LN =

Approved by: WM{&[ZC"M Date: _/, {// 5;/ 7/

Title: Lead chn|C|an

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



The Retec Group, inc.
NLU 05570-028-0360

Percent Finer Than Indicated Size, By ASTM D422

Maisture

Sample ID Depth | Content 3 r 15" 1" 3/4 v 38" #4 #10 #20 #40 #60 #100 #200
(%)

GP-02 12-13 | 1213 | 5192 | 1000 | 1000 | 1000 | 100.0 | 100.0 91.0 77.8 58.3 39.0 271 19.1 13.0 8.5 5.1

GP-08 10-12 10-12' | 44.21 100.0 100.0 100.0 100.0 100.0 §93.0 85.3 68.8 49.8 32.7 22.5 15.5 10.3 54

GP-11 12-16' 12-16' | 75.76 100.0 100.0 100.0 100.0 100.0 100.0 89.1 64.8 457 35.0 26.1 18.4 12.4 8.0

GP-1120-24' | 20-24' | 23.26 100.0 100.0 100.0 100.0 939 70.6 69.0 53.0 436 37:0 30.7 215 13.3 7.5

LX86




The Retec Group, Inc.
NLU 05570-028-0360

Percent Retained in Each Size Fraction, By ASTM D422

S(:i\::erosr::)e 3-2 2157 1.5-17 1-3/4" J4-142Z" | 1/2-3/8" | 3/8#4 | 4750-2000 | 2000-850 850-425 425-250 250-150 150-75 <75
GP-02 12-13' 0.0 0.0 6.0 0.0 9.0 13.2 19.5 19.3 11.9 8.0 6.1 4.4 3.4 51
GP-09 10-12' 0.0 0.0 0.0 0.0 7.0 7.7 16.4 19.1 17.1 10.1 7.0 53 4.8 54
GP-11 12-16' 0.0 0.0 0.0 0.0 0.0 10.9 243 19.1 10.7 8.9 7.6 6.0 4.5 8.0
GP-11 20-24' 0.0 0.0 6.0 6.1 23.3 1.6 16.1 94 6.6 6.4 9.1 8.3 58 7.5

LX86




Grain Size Distribution By ASTM D422
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PTS Laboratories

PTS File No: 37769
Client: RETEC/ENSR

PHYSICAL PROPERTIES DATA - AIR/OIL/WATER CAPILLARY PRESSURE

(ASTM D6836; Drainage Centrifugal Method: native sample, air displacing NAPL and water)
Final (Post-Test) Saturations

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

APIRP 40/
METHODS: ASTM D2216 API RP 40 API RP 40 API RP 40
SAMPLE MOISTURE DENSITY POROSITY, %Vb (2) PORE FLUID
SAMPLE DEPTH, |ORIENTATION| CONTENT, | BULK, | GRAIN, AR SATURATIONS, % Pv (3)

D. ft. @) % weight glcc glcc | TOTAL | FILLED WATER __| NAPL
GP-05-7.5-8.0 7.6 H 49.6 0.75 1.80 58.3 21.1 25.1 38.8
GP-09RI-9.0-9.5 9.15 H 25.3 0.90 2.25 60.2 37.6 21.4 16.2
GP-11R3-12.0-12.5 12.45 H 26.9 097 225 57.1 40.9 8.7 19.5
GP-12R1-11.0-11.5  11.2 H 14.9 0.85 2.25 62.1 49.0 18.6 2.4

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in place; all interconnected pore channels; Air Filled = pore
channels not occupied by pore fluids (3) Water = 0.9996 g/cc, Hydrocarbon = 1.000 g/cc; Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not
Detected




PTS Laboratories

PTS File No: 37769
Client: RETEC/ENSR

PHYSICAL PROPERTIES DATA - AIR/OIL/WATER CAPILLARY PRESSURE

(ASTM D6836; Imbibition Centrifugal Method: native sample, water displacing air and NAPL)
Final (Post-Test) Saturations

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

METHODS: AASPTIN'IQPD£1§1/6 API RP 40 API RP 40 API RP 40
SAMPLE MOISTURE DENSITY POROSITY, %Vb (2) PORE FLUID
SAMPLE DEPTH, |ORIENTATION| CONTENT, | BULK, | GRAIN, AR SATURATIONS, % Pv (3)

D. ft. @) % weight glcc glcc | TOTAL | FILLED WATER __| NAPL
GP-02-12.5-13.0 12.55 H 15.6 1.72 2.62 34.6 7.8 73.3 4.0
GP-09R1-11.0-11.5 11.25 H 77.1 071 215 66.8 12.1 77.0 48
GP-11-21.0-21.5 21.05 H 106.6 0.64 2.05 68.6 0.5 82.9 16.4
GP-11-22.5-23.0 22.7 H 74.9 0.74 2.03 63.4 7.8 80.0 7.7
GP-11R3-12.0-12.5 12.3 H 68.2 0.88 2.12 58.5 0.3 92.7 6.8
GP-12R1-25.0-25.25 25.15 H 18.2 171 259 34.1 3.3 85.8 4.6

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in place; all interconnected pore channels; Air Filled = pore
channels not occupied by pore fluids (3) Water = 0.9996 g/cc, Hydrocarbon = 1.000 g/cc; Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not
Detected



PTS Laboratories

PTS File No: 37769
Client: RETEC/ENSR

PHYSICAL PROPERTIES DATA - AIR/WATER CAPILLARY PRESSURE

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

APIRP 40/
METHODS: ASTM D2216 API RP 40 API RP 40 API RP 40

SAMPLE MOISTURE DENSITY POROSITY, %Vb (2) TOTAL PORE FLUID

SAMPLE DEPTH, |ORIENTATION| CONTENT, BULK, GRAIN, AIR SATURATIONS (3),
ID. ft. (1) % weight g/cc g/cc TOTAL FILLED % Pv
GP-02-12.0-12.5 121 \% 51.6 0.87 2.15 59.8 13.6 77.2
GP-04-9.25-9.5 9.35 \% 88.6 0.73 2.23 67.2 13 98.1
GP-05-7.5-8.0 7.6 H 49.6 0.75 1.80 58.3 21.1 63.9
GP-05-14.5-15.0 14.65 \% 103 0.66 221 70.2 2.3 96.8
GP-09RI-9.0-9.5 9.15 \% 67.2 0.81 2.24 64.0 4.3 93.3
GP-11-21.0-21.5 21.2 \% 99.3 0.65 211 69.1 2.3 96.7
GP-11R3-12.5-13.0 12.7 \% 43.8 1.10 2.38 53.8 4.7 91.3
GP-12R1-25.0-25.25 25.15 H 18.2 1.71 2.59 34.1 3.3 90.4

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in place; all interconnected pore channels; Air Filled = pore
channels not occupied by pore fluids (3) Water = 0.9996 g/cc; Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detect




SUB-ATTACHMENT 3D-1.4
Floyd | Snider 2010 Waterway 19 Soil Grain Size Data



- 0 Analytical Resources, Incorporated
: Analytical Chemists and Consultants :

Client: Floyd Snider ARI Job No.: RC58

Client Project: Phase 3 Client Project No,: COSGWAG020

Case Narrative

1. Five samples were submitted for testing on July 1, 2010, and were in good
condition. , - |
2. The samples were submitted for grain size distribution according to ASTM
D422. The samples were prepared according to ASTM D421.
3. An assumed specific gravity of 2.65 was used in the hydrometer calculations.
4. A standard milkshake mixer type device was used to disperse the fine fraction
- .sample. ' - _
5. One sample from another job was chosen for triplicate analysis. The triplicate
data can be found on the QA summary. - : IR ‘
6. The samples contained high percentages of organic matter which may have
 broken down during the washing and sieving processes.
The data is provided in summary tables and plots. -
" There were no further anomalies in the samples or-test method.

Approved by: A ///MM.VZ@% - Date: 7///‘1/// VA

o~

Geotechnical Laborafory Manager

AN

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



Floyd/Snider

Phase 3

COSGWA6020

Percent Finer (Passing) Than the Indicated Size

#4

#10

#20

#40

#60

#100

#200

Sieve Size (microns) 3" 2" 1 1/2" 1" 3/4" 12" 3/8" 4750) | (2000) | (850) (425) @50) | (150) @s) 32 22 13 9 7 3.2 1.3
100.0 | 1000 | 100.0 | 100.0 } 100.0 | 100.0 [ 100.0 | 100.0 99.9 99.7 99.3 97.4 92.2 80.6 65.2 58.2 47.3 411 36.5 [ 287 20.2

QVO05 A 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 99.8 99.7 99.3 97.5 92.9 83.2 67.2 59.5 48.1 43.5 38.2 28.2 19.8

100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 99.9 99.6 99.5 99.1 97.2 92.4 81.6 64.0 57.1 45.7 41.9 37.3 274 18.3

Ww19-01 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 99.5 98.2 90.7 80.5 68.2 58.4 48.9 38.4 24.6 20.0 16.1 13.1 6.1 6.1
WW19-03 100.0 | 100.0 [ 100.0 | 100.0 | 100.0 94.4 94.4 85.6 78.8 71.8 61.1 48.7 38.6 30.7 27.7 22.7 17.6 14.6 13.1 5.5 4.5
WW19-05 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 97.1 95.3 92.4 84.2 70.0 55.4 39.0 30.5 231 18.7 15.2 10.3 4.9 3.9
WW19-06 100.0 | 100.0 | 100.0 [ 100.0 | 100.0 | 100.0 98.8 97.3 93.8 89.9 81.1 66.5 51.0 35.6 27.6 23.2 19.2 16.3 15.3 6.9 5.9
WW19-Dup 100.0 { 100.0 | 100.0 | 100.0 } 100.0 98.3 98.3 94.1 87.9 79.3 66.5 51.4 39.6 30.5 28.6 23.6 17.6 16.1 13.6 6.0 4.5

Testing performed according to ASTM D421/D422

RC58




Floyd/Snider
Phase 3
COSGWA6020

Percent Retained in Each Size Fraction

9 9
Description %Coarse Gravel % Gravel % SCao:drse % Medium Sand % Fine Sand é,cga/iisne’ % Csoiletzrse Mesd/:i;ltjm % SFi:?e % SFilTe ;/i"n\e/esri);t % Clay
Particie Size (microns){ ~ 3-2" 2.1 12" | 11/2%A" | 1-3/4" | 3/4-1/2" | 1/2-3/8" |3/8"-4750 22%% 2000-850| 850-425 | 425-250 | 250-150 | 150-75 | 75-32 32-22 22-13 13-9 9-7 7-3.2 <3.2
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.4 2.0 5.2 11.6 15.4 7.0 10.9 6.2 4.7 7.8 28.7
QVv05 A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.4 1.8 46 9.7 16.1 7.6 1.4 4.6 5.3 9.9 28.2
0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.2 04 1.9 4.8 10.8 17.6 6.9 114 3.8 4.6 9.9 27.4
WW19-01 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.3 7.4 10.3 12.3 9.8 9.5 10.5 13.8 4.6 3.8 3.1 6.9 6.1
WW19-03 0.0 0.0 0.0 0.0 5.6 0.0 8.8 6.7 7.1 10.7 124 10.1 7.9 3.0 5.0 5.0 3.0 1.5 7.6 5.5
WW19-05 0.0 0.0 0.0 0.0 0.0 0.0 2.9 1.8 2.8 8.2 14.2 14.7 16.4 8.5 7.4 4.4 3.4 4.9 5.4 4.9
WW19-06 0.0 0.0 0.0 0.0 0.0 1.2 1.5 3.5 3.9 8.8 14.6 15.5 15.4 8.0 4.4 3.9 3.0 1.0 8.4 6.9
WW19-Dup 0.0 0.0 0.0 0.0 1.7 0.0 4.2 6.2 8.6 12.8 15.1 11.8 9.1 1.9 5.0 6.0 1.5 25 7.5 6.0

RC58




Client: Floyd/Snider Project No.: Phase 3
o Project: COSGWAEG020
ARI Triplicate Sample ID: ~ QVOS A Batch No.: RC58-01
Page: 10of1
Relative Standard Deviation, By Size
Sample ID 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 32 22 13 9 7 32 1.3
QV05 A 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.7 99.3 97.4 92.2 80.6 65.2 58.2 47.3 411 36.5 28.7 20.2
QV05 A 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.7 99.3 97.5 92.9 83.2 67.2 59.5 48.1 43.5 38.2 28.2 19.8
QV05 A 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.6 99.5 99.1 97.2 924 81.6 64.0 571 45.7 41.9 37.3 27.4 18.3
AVE 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.96 99.78 99.64 99.24 97.36 92.49 81.79 65.44 58.28 47.04 42.17 37.32 28.12 19.43
STDEV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.15 0.16 0.16 0.17 0.39 1.34 1.59 1.19 1.21 1.21 0.85 0.64 1.01
%RSD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.15 0.16 0.16 0.17 0.43 1.64 2.44 2.05 2.56 2.88 2.27 2.29 5.18
This Triplicate applies to the Batch Containing the Following Samples
Sample ID Date Sampled te S Date Started Date Complete Data Qualifiers
i 5l1/201 HT/2 /1912011
QVO05 A 5/1/2010 5/7/2010 5/17/2010 5/19/2010
5/1/2010 5/7/2010 5/17/2010 5/19/2010
WW19-01 6/30/2010 7/6/2010 7/12/2010 7/14/2010
WW19-03 6/30/2010 7/6/2010 7/12/2010 7/14/2010
WW19-05 6/30/2010 7/6/12010 7/12/2010 7/14/2010
WW19-06 6/30/2010 7/6/2010 7/12/2010 7/14/2010
WW19-Dup 6/30/2010 7/6/2010 7/12/2010 7/14/2010




Grain Size Distribution by Hydrometer
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Grain Size Distribution by Hydrometer
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Analytical Resources, Incorporated
Analytical Chemists and Consultants
September 24, 2010

Allison Geiselbrecht

Floyd Snider, Inc.

601 Union Street, Suite 600
Seattle, WA 98101-2341

RE: Client Project: Phase 3: COS-GWSA 6020
ARI Job No: RK08

Dear Ms. Geiselbrecht:

Please find enclosed the Chain-of-Custody (COC) records, receipt documentation, and the final
analytical results for the samples from the project referenced above. Analytical Resources, Inc.
(ARI) accepted three soil samples on August 23, 2010 under ARI job number RK08. Samples were
received within a short time of sampling and transferred to refrigerated storage until they could be
logged on 08/24/10. For details regarding sample receipt, refer to the enclosed Cooler Receipt
Form.

The samples were analyzed for semivolatiles, TOC, grainsize, metals and aroclor PCBs as
requested on the COC. .

Due to analyst error, surrogate was not added to the sample aliquots for PCB analysis. All samples
were re-extracted and re-analyzed within the recommended holding time for samples stored frozen.
- Only the results for the re-extract are reported.

A matrix spike (MS) was prepared and analyzed for semivolatiles in conjunction with sample
WW19-04-082310. Several compounds were outside of advisory control limits. LCS recoveries
were within limits. No corrective action is required for matrix QC.

A matrix spike (MS) was prepared and analyzed for total metals with sample WW19-04-082310.
The percent recovery for zinc was high following the initial analysis of the MS. Since the percent
recovery was within acceptable QC limits for the corresponding LCS, it was concluded that the
sample matrix was the cause of the high MS recovery. No corrective actions were taken.

There were no further anomalies associated with these analyses.

An electronic copy of this report and all associated raw data will remain on file with ARI. Should you
have any questions or problems, feel free to contact me at your convenience.

Sincerely,

ANALXTIC A@O CES, INC.

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

cc: eFile RK0O8

SD/esj

Page 1of D4

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

Cham of Custody Record & Laboratory Analysis Request

Turn- around Request (cl
ar O(

|| Page:

of

rLCompany \ S—V\ (A . ,

'Phone

ZM 292- 2018

|| Date: §123|lb

e
Present" y

G

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

Tukwila, WA 98168
Client Contagt: . ) No. of Cooler 236\1\2;5-6200 206-695-6201 (fax)
: Al ‘ ($om G‘ez\ g2 ( b(e c,s\ﬂ {/ |_Coolers Temps: 3. i
Client Project Na;ée\:n . g ¥ Analysis Requested Notes/Comments
69 ]
Client Project #: Samplers: o r§? _ \-: (3
| (5S-G WSA R020 AA/\ AT s “: > ‘fv}l Z Pf“%;
Sample ID Date Time Matrix | No. Containers §$0 a ’E § N g (\Q :
W Q| T 3
W W 1&—02-0§23)0 |gf23f0 [9:30 | el | 3 | =
Wwi1-0Y-083m | & |25 |¢ol | %Y — — —

run s !MSD

MW 0\ - 0773 (o-]

p

A48

50 |

g2 1028

S =

Commems/SpeciaI Instructions Relinquishe ZW Received by, Relinquished by: Received by:
(Slgnature; ; - (Signature (Signature) (Signature)
Printed Narhe: Printed Name Printed Name: Printed Name:
! mande A \volaaxd vn
Comipany: Company: Company: Company:
Ty :w&w Aer
Date & Time: Date & Til Date & Time: Date & Time:

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

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

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



Analytical Resources, Incorporated
Analytical Chemists and Consultants

S
ARI Client: &’Zﬂ;ﬂ sS’K' 1y

Cooler Receipt Form

Project Name: ,/)M Q@

COC No(s): @

Assigned ARI Job No: QKOB

Tracking No:

Delivered by: Fed-Ex UPS Couri§r Hand Deliveled Other:

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.) ................coiii

15.5

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

.

YES QO)

& v
dE§ NO

If cooler temperature is out of compliance fil! out form 00070F

Cooler Accepted by:

Date: Ejl/ Q’?f;/ / 0

Temp Gun ID#: _C_Z{[ tﬁ "/2 [/ /C/
Time: / CBS

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included inthe cooler? ...
What kind of packing material was used? ...
Was sufficient ice used (if appropriate)? .........covviiiiiveeirior i e e

Were all bottles sealed in individual plastic bags? ..........cccooiiiiiiiiiiicii e

Bubble Wrap @ Gel Packs Baggies Foam Block Paper Other;

YES

NA YES

6| @

Did all bottles arrive in good condition (UNbroken)? ......c.cccoviini e NO
Were all bottle labels complete and legible? ...........ocoo i NO
Did the number of containers fisted on COC match with the number of containers received? ................ NO
Did all bottle labels and tags agree with custody Papers? ...........cccooccvi i, NO
Were all bottles used correct for the requested analySes? ..........ccccciiiiii s NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... @ NO
Were all VOC vials free of air bubbles? ... @ NO
Was sufficient amount of sample sentin each bottle? ...........cccceiiiiiiiiiiii s NO
Date VOC Trip Blank was made at AR|...........oooniiiiiiiii e e e er e e @
Was Sample Split by ARI : YES Date/Time; Equipment; Split by:
Samples Logged by: Aj\v/ Date: 9(94///0 Time: / / 55
** Notify Project Manager of discrepa’ncies or concerns **
Sample ID on Bottle Sample ID on COC Sampie ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
By: Date:
malt Air Bubibles Peshutbies UARGE Aw Bubbies | | Small > “sm”
L 2 2-4 mrni >4 mm
. ® . e o @ . Peabubbles > *“pb”
. o - D ' ” Large = “lg”
' Headspace - “hs”
0016F Cooler Receipt Form Revision 014
3/2/10

ik

Kas : 28sas



0 Analytical Resources, Incorporated _ C 0o I er Te m pe ratu re
a Analytical Chemists and Consultants Compliance Form
pkog
Cooler#: [ Temperature(°C): [ 3.5
Sample ID Bottle Count | Bottle Type
M SampleS ASscuctied
eh 4his o dryied
Ou OFf Jemp. Compliance
Cooler#: Temperature(°C):
| Sample ID Bottle Count | Bottle Type
Cooler#: Temperature(°C):
Sample ID _ Bottle Count | Bottle Type
Cooler#: Temperature(°C):
Sample ID Bottle Count Bottle Type
- N l i -
Completed by: — <_'L\|/\ Vi Date: : Time:_[|S(p
00070F Cooler Temperature Compliance Form Version 000

3/3/09
. aBBBY

A
A
18
i
&
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 7/10/2009

_Inorganic Data

u

%*

NA

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

Reported value is less than the CRDL but 2 the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked |

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

possible

Analyte concentration is s5 times the Reporting Limit and the replicate control
limit defaults to £1 RL instead of the normal 20% RPD

Organic Data

u

%*

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

Flagged value is not within established control limits

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

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

The spiked compound was not detected due to sample extract dilution
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. : -

Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <20%Drift or minimum RRF).

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

Page 1 of 2
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NA
NR

NS

M2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 7/10/2009
The flagged analyte was not analyzed for

Spiked compound recovery is not reported due to chromatographic interference
The flagged analyte was not spiked into the sample

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

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

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

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

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

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

Geotechnical Data

A

SM

SS

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

Samples were frozen prior to particle size determination

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

Page 2 of 2



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: Floyd Snider ARI Job No.: RK08

Client Project: Phase 3 Client Project No.: COS-GWSA 6020

Case Narrative

1. Two samples were submitted on August 24, 2010, and were in good
condition.

2. The samples were submitted for grain size distribution according to ASTM
D422. The samples were prepared according to ASTM D421.

3. An assumed specific gravity of 2.65 was used in the hydrometer calculations.

4. A standard milkshake mixer type device was used to disperse the fine fraction
sample. :

5. One sample from this job, WW19-04-082310 was chosen for triplicate

analysis. The triplicate data can be found on the QA summary table.

The data is provided in summary tables and plots.

There were no further anomalies in the samples or test method.

NOo

Approved by: Date: i/‘; //0

Géotechnical Laboratory Manager

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 ¢ 206-695-62003¢206:69 55620 {=
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Floyd Snider
Phase 3

COS-GWSA 6020

Percent Finer {Passing) Than the Indicated Size

#4

#10

#20

#40

#60

#100

#200

Sieve Size (microns) 3" 2" 1172 1 3/4 1/2 3/8 (4750) | (2000) | (850) | (425) | (250) | (150) (75) 32 22 13 9 7 3.2 1.3
100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 98.4 97.4 94.2 83.5 68.4 54.9 44.8 39.6 325 269 223 19.3 14.2 6.1
WW19-04-082310 100.0 | 100.0 | 100.0 | 100.0 [ 100.0 | 100.0 | 100.0 98.0 96.4 93.0 82.2 66.6 53.2 43.0 36.2 31.2 26.6 22.6 18.1 13.6 55
100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 99.1 97.7 94.6 834 67.8 54.0 43.8 36.0 31.0 24.4 223 17.3 9.1 5.1
WW19-02-082310 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 97.5 97.5 971 94.7 90.2 83.4 754 66.1 50.8 35.2 234 20.3 15.6 8.6 55
Testing performed according to ASTM D421/D422
RK08




Floyd Snider
Phase 3
COS-GWSA 6020

Percent Retained in Each Size Fraction

% Very % : .
Description %Coarse Gravel % Gravel % g::ése % Medium Sand % Fine Sand Coarse % qusrse Medium %SF_;?e %SF'ITe F% V(-)Sr}llt % Clay
Silt : Silt ' : ne >
Particle Size (microns){  3-2" 2-11/2" | 11/2"1" | 1-3/4" | 3/4-1/2" | 1/2-3/8" |3/8"-4750 4225(3)% 2000-850] 850-425 | 425-250 | 250-150 [ 150-75 | 75-32 32-22 22-13 13-9 9-7 7-3.2 <3.2
0.0 0.0 0.0 0.0 0.0 0.0 1.6 1.0 3.2 10.8 15.1 13.5 10.1 52 7.1 5.6 46 3.0 5.1 14.2
WW19-04-082310 0.0 0.0 0.0 0.0 0.0 0.0 2.0 1.6 34 10.9 15.6 13.5 10.1 6.8 5.0 45 4.0 4.5 4.5 13.6
0.0 0.0 0.0 0.0 0.0 0.0 0.9 1.3 3.2 1.2 15.6 138 10.2 7.7 5.1 6.6 2.0 5.1 8.1 9.1
WW19-02-082310 0.0 0.0 0.0 0.0 0.0 25 0.0 0.4 23 4.5 6.8 8.0 9.3 15.3 156 11.7 3.1 47 7.0 8.6
s
4
g
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Client: Floyd Snider Project No.: Phase 3

Project: COS-GWSA 6020
AR Triplicate Sample ID: RKO8 B Batch No.: RK08-01
Client Triplicate Sample ID:  WW19-04-082310 Page: 10of1

Relative Standard Deviation, By Size

Sample ID 75000 50000 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 32 22 13 9 7 32
VW19-04-08231] 100.0 100.0 100.0 100.0 100.0 100.0 100.0 98.4 97.4 942 83.5 68.4 54.9 44.8 396 32.5 26.9 22.3 18.3 14.2
VW19-04-08231] 100.0 100.0 100.0 100.0 100.0 100.0 100.0 98.0 96.4 93.0 82.2 66.6 53.2 43.0 36.2 312 26.6 226 18.1 13.6

W19-04-08231] 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.1 97.7 946 834 67.8 54.0 43.8 36.0 31.0 24.4 223 17.3 9.1
AVE 100.00 100.00 100.00 100.00 100.00 100.00 100.00 98.50 97.18 93.94 83.01 67.61 54.01 43.87 37.27 31.54 2597 2243 18.21 12.31
STDEV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.70 0.82 074 0.92 0.87 0.90 1.99 0.81 1.39 0.17 1.01 276
%RSD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.72 0.88 0.89 1.36 1.61 2.05 5.34 2.58 5.35 0.76 5.56 22.44

This Triplicate applies to the Batch Containing the Following Samples

Sample ID Date Sampled Date Set up Date Started Date Complete Data Qualifiers
5/3/2010
WW19-04-082310 8/23/2010 B/3/2010 9/7/2010 9/9/2010
8/23/2010 9/3/2010 9/7/2010 9/9/2010
WW19-02-082310 8/23/2010 9/3/2010 9/7/2010 9/9/2010

aF

8
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Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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Grain Size Distribution by Hydrometer
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Floyd Snider
Phase 3

COS-GWSA 6020

Percent Finer (Passing) Than the Indicated Size

Sieve Size (microns) 3 o || o | s | e | e | 4’;‘;0) (;010%) (ggg) (fgg) égg) :‘11;)(?) *‘gg;’ 32 22 13 9 7 3.2 13
7000 1 1000 T 1000 | 100.0 | 1000 | 1000 | 1000 | 984 | 974 | 942 | 635 | 684 | 549 | 448 | 396 | 325 | 269 | 223 | 193 | 142 | 6.1

WW19-04-082310 | 1000 | 1000 | 1000 | 100.0 | 100.0 | 1000 | 1000 | 980 | 964 | 930 | 822 | 666 | 532 | 430 | 362 | 31.2 | 266 | 226 | 181 | 136 | 55
7000 1 1000 T 7000 | 100.0 | 1000 | 1000 | 1000 | 99.1 | 977 | 946 | 834 | 678 | 540 | 438 | 360 | 31.0 | 244 | 223 | 173 | 91 | 51

WiV15.02082310 1 100.0 | 100.0 | 1000 | 100.0 | 1000 | 1000 | 975 | 9756 | 971 | 947 | 902 | 834 | 754 | 661 | 508 | 352 | 234 | 203 | 156 | 86 | 55

Testing performed according to ASTM D421/D422

RK08




Floyd Snider
Phase 3
COS-GWSA 6020

Percent Retained in Each Size Fraction

% Very % i .
Description %Coarse Gravel % Gravel % Coarse| o pedium Sand % Fine Sand Coarse % Coarse| po dium % Fine | % Fine % Very | o Clay
Sand Silt Silt Sitt Silt Silt Fine Silt
Particle Size (microns)|  3-2" | 2-11/2" | 1 1/2"1" | 1-3/4" | 3/4-1/2" | 1/2-3/8" | 3/8"-4750 ‘Z)?)(())- 2000-850{ 850-425 | 425-250 | 250-150 | 150-75 | 75-32 32-22 22-13 139 9-7 7-3.2 <3.2
0.0 0.0 0.0 0.0 0.0 0.0 1.6 1.0 3.2 10.8 15.1 13.5 10.1 5.2 7.1 5.6 4.6 3.0 5.1 14.2
WW19-04-082310 0.0 0.0 0.0 0.0 0.0 0.0 2.0 1.6 34 10.9 15.6 13.5 10.1 6.8 5.0 4.5 4.0 4.5 4.5 13.6
0.0 0.0 0.0 0.0 0.0 0.0 0.9 1.3 3.2 11.2 15.6 13.8 10.2 7.7 5.1 6.6 2.0 5.1 8.1 9.1
WW19-02-082310 0.0 0.0 0.0 0.0 0.0 25 0.0 04 23 45 6.8 8.0 9.3 15.3 15.6 17 3.1 4.7 7.0 8.6

RKO08




Client: Floyd Snider Project No.: Phase 3

Project: COS-GWSA 6020
ARI Triplicate Sample ID: Batch No.: RKO08-01
Client Triplicate Sample ID:  WW19-04-082310 Page: 10f1

Relative Standard Deviation, By Size

Sample ID 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 32 22 13 9 7 32 1.3
VW19-04-08231[ 100.0 100.0 00.0 100.0 100.0 100.0 100.0 98.4 97.4 94.2 83.5 68.4 54.9 44.8 39.6 32.5 26.9 223 19.3 14.2 6.1
VW19-04-08231]  100.0 100.0 00.0 100.0 100.0 100.0 100.0 98.0 96.4 93.0 82.2 66.6 53.2 43.0 36.2 31.2 26.6 22.6 18.1 13.6 55
VW 19-04-08231] 100.0 100.0 00.0 100.0 100.0 100.0 100.0 99.1 97.7 94.6 834 67.8 54.0 438 36.0 31.0 24.4 223 17.3 9.1 5.1

AVE 100.00 100.00 100.00 100.00 100.00 100.00 100.00 98.50 97.18 93.94 83.01 67.61 54.01 43.87 37.27 31.54 25.97 22.43 18.21 12.31 5.57
STDEV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.70 0.82 0.74 0.92 0.87 0.90 1.99 0.81 1.39 0.17 1.01 2.76 0.51
%RSD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.72 0.88 0.89 1.36 1.61 2.05 5.34 2.58 5.35 0.76 5.56 22.44 9.10

This Triplicate applies to the Batch Containing the Following Samples

Data Qualifiers

Sample ID

8/23/2010 5/3/2010 /712010 5/9/2010
8/23/2010 57312010 91712010 9/9/2010
WW19-02-082310 8/23/2010 9/3/2010 9712010 9/9/2010

WW19-04-082310
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

May 2, 2013

Zanna Satterwhite
GeoEngineers, Inc.

Plaza 600 Building

600 Stewart Street, Suite 1700
Seattle, WA 98101

RE: Client Project: Gas Works Park, 0186-846-01
ARl Job No.: WN09

Dear Zanna:

Please find enclosed the Chain of Custody records (COCs), sample receipt
documentation, and the final data package for samples from the project referenced above.

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

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

Sincerely,

ANALYTICAL RESOURCES, INC.

\ .
| [
Cheronne Oreiro

Project Manager
(206) 695-6214

cheronneo@arilabs.com

www.arilabs.com

cc: eFile: WNO9

Enclosures

Page 1 of 52—

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



Chain of Custody Documentation

ARI Job ID: WNO09

WD W Beak el Vel els” el G,



———— -

Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number:

T ALY

0% B ey

LS B S UT7A

Turn-around Requested: Date: ) Analytical Resources, Incorporated
Standard L1 //7 /[ b Analytical Chemists and Consultants
ARI Client Company: Phone: Page ' & > 4611 South 134th Place, Suite 100
GeoEngineers 206-239-3258 [ Tukwila, WA 98168
Client Contact: __, . No. of Cooler 206-695-6200 206-695-6201 (fax)
Tim Bailey |l cooters: Temps:
Client Project Name: [ Analysis Requested Notes/Comments
Gas Works Park
ot Project ¥, - 0
Client Project # 0186-846-01, Task 1400 Samplers: Bag Samples ~_;_‘ z§‘.)
l%Q o) &\:)
; . o< X L
Sample ID Date Time Matrix No Contamners [ ¥ <
V\{' { J-:P
1
, . / - -
Mw 37 0 BE "’/10/@ So | BAG pal
, (015113 P
.54 X
18S -104 %
20.5-22; o
9 %5 1y X
26,8 28 X
. j 29 5-%0.5 X
LT ‘ .
’ \!’ [ - DS 537 X
‘ U2-45% X . —
Comments/Special Instructions Relinqushed by Received by Relinquished b; Received by,
(Signature) (_a—_\ (Signature) (Signature) (Signat
Printed Name Pr; Name Printed Name

Company ’ l Comp QY 0 Company
(. EnEcINEEL &gﬁu@\wﬁw Ged EncineesS
Date & Time Date & Time Date & Time ~J

)
Printed Name
ANol ;
Company ¢

e ‘7/1'7/(3

1948 o [iHiz

R

413

5
{'sheets standards for
{daid services. T a

co-signed agreement between AR! and the Client.

15)

djiefz (708

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

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to AR will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.

»



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number:

[veo BV lunEgld )

i i

oo

e Renes® Standard R Tl ’P Avayica Cromists and Conputats
/(\gRelocEli:lagr;itn 2g:r;pany: Phone: 5 06-239-3258 Page: —~  of - a 4611 South 13‘;Tk:|naac,e\}vim; :gg
Client Contact’ Tim Balley CONO(I;. rrs)f ?:;Lesr 206-695-6200 206-695-6201 (fax)
Client Project Name: Gas Works Park Analysis Requested Notes/Comments
Client Project # 0186-846-01, Task 1400 Samplers: Bag Samples E; ;;.:%
Y
Sample ID Date Time Matrix No Containers E-i é‘é
CEo-3  15_i1"  |4fiz)e Soi. | 1 BAL| X
CED-S To-2is | whais see | Racl X
(50-7 G035 [ululn e [x
iz M- |9 R I s
[E0-Z _|9-205 |“uls3 o | o X
LEa-2 2906 |4julh3 N G
LEo7 A%t |4/)i3 [ v | X
Lipz Ao |4 (I I
LEor  4mis' | T A
uC;?;mments/Special Instructions Relinqushed by Received by Relinquished by’ 7 . ’ Received by
g iﬁil?”&i’mf\/f/— ‘S'QLT”N'ZM@ =223 i @ iﬁi?:i”:;%
7 T BALEN i;kw%% (L399 ﬁ]&CF—ZW A Volaardsen
’ 2

Date & Time

w1/, 3

4%

TS 4313

H35 41913

Date A&L[r\rleé) [[—5 ' g/

e sem, am

i
i,

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

eets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

M?’.:?services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
_co=signed agreement between AR/ and the Client.

) Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



’P Analytical Resources, Incorporated H
a Analytical Chemists and Consultants COOIer Recelpt FOrm

ARI Client an QM\'“ /t@ rY Project Name 67(4 S wor¥s fn b

COC No(s) @ Delivered by Fed-Ex Up@and Delvered Other-

Assigned AR} Job No w32 Tracking No* [ NA \
&)

Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES

Were custody papers included with the cooler? ..., .. ... .. . I @ NO

Were custody papers properly filied out (ink, signed, etc) . YES NO

Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemustry). .. /J g
If cooler temperature is out of compliance fill out form 00070F Temp Gun ID# A%?;Z;fz
Cooler Accepted by 7 i V Date- 4//&//3 Time. / ?@ ?

Complete custody forms and attach all shipping documents

Log-In Phase:

-

Was a temperature blank included in the cooler? e s T A YES O
What kind of packing material was used? Bubble Wrap Wet ice Gel Packs B@a& Foam Block Paper Other.
Was sufficient ice used (if appropriate)? .. e N ‘7{& YES )€
Were all bottles sealed in individual plastic bags? . . .. o L Yé,'é NO
Did all bottles arrive in good condition (unbroken)? . .. . .. ... . . . .. . . ... NO
Were all bottle labels complete and legible? . ... .. . . e e e e NO
Did the number of containers listed on COC match with the number of containers recewved? .. g NO
Did all bottle labels and tags agree with custody papers? ... R e B Yé?S NO
Were all botties used correct for the requested analyses? ... . . .o s [P @ NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) A YES NO
Were all VOC wvials free of air bubbles? g YES NO
Was sufficient amount of sample sentin each bottle? .. . .. . . . e e @3 NO
Date VOC Trip Blank was made @t ARL. .. ... ... ... . ... . w
Was Sample Split by AR : Cw YES Date/Time Equipment: Spht by:
—
Samples Logged by: / /Z Date- (4‘ 2 3-13 Time. 7 30
** Notify Project Manager of discrepancies or concerns **
Sampile ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
By Date-
Srmalt Air Bybbles Peatubbles’ Small > “sm”»
20 2-4 mm
- : . e ® Py Peabubbles > “pb”
o ® Large - “Ig”
Headspace > “hs”
0016F Cooler Receipt Form Revision 014
3/2110

ot
gy

]
Al
b
(

ERAMRDBE



Case Narrative, Data Qualifiers, Control Limits

ARI Job ID: WNO09



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: GeoEngineers ARI Job No.: WNO09

Client Project: Gas Works Park Client Project No.: 0186-846-01,Task 1400

Case Narrative

1. Nineteen samples were submitted for analysis on April 18, 2013.

2. Fourteen samples were submitted for grain size distribution according to
ASTM D422. The samples were prepared according to ASTM D421.

3. An assumed specific gravity of 2.65 was used in the hydrometer calculations.

4. A standard milkshake mixer type device was used to disperse the fine
fraction sample for one minute.

5. One sample from this job, MW32D 35.5-37’, was chosen for triplicate
analysis. The triplicate data can be found on the QA summary table.

6. Due to the sandy nature of the samples, there was not enough fine material
to acquire accurate hydrometer readings. Samples MW32D 18.5-20.5,
MW32D 20.5-22.5’ and GEO-2 14-16’ required curve fitting between the sand
and silt fractions.

7. Five samples were submitted for percent finer than the No. 200 sieve. The
samples were run according to ASTM D1140.

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

9. There were no further anomalies in the samples or test method.

Released by: MM Date: nqwg ! 20\%

TecHriician

Reviewed by: ﬂ/’(aﬂdw 0/3””‘ Date: Wa/‘tf, | 2013

Technician

TP e i o &



ANALYTICAL

Sample ID Cross Reference Report RESOURCES
INCORPORATED

ARI Job No: WNO9
Client: Geoengineers
Project Event: 0186-846-01,Task 1400
Project Name: Gas Works Park

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. Mw32D 8.5-10.5" WNOSA 13-8517 Soil 04/10/13 04/18/13 17:05
2. MW32D 22.5-24" WNO9B 13-8518 Soil 04/10/13 04/18/13 17:05
3. MW32D 26.5-28" WNOOC 13-8519 Soil 04/10/13 04/18/13 17:05
4. MW32D 42-43' WNO9D 13-8520 Soil 04/10/13 04/18/13 17:05
5. GEO-2 19-20.5" WNOOE 13-8521 Soil 04/11/13 04/18/13 17:05
6. MW32D 10.5-12.5" WNOOF 13-8522 Soil 04/10/13 04/18/13 17:05
7. MW32D 16.5-18" WNO9G 13-8523 Soil 04/10/13 04/18/13 17:05
8. MW32D 18.5-20.5" WNO9H 13-8524 Soil 04/10/13 04/18/13 17:05
9. MW32D 20.5-22.5" WNOOI 13-8525 Soil 04/10/13 04/18/13 17:05
10. MW32D 28.5-30.5" WNOSJ 13-8526 Soil 04/10/13 04/18/13 17:05
11. MW32D 35.5-37" WNO9K 13-8527 Soil 04/10/13 04/18/13 17:05
12. GEO-3 15-17" WNOSL 13-8528 Soil 04/12/13 04/18/13 17:05
13. GEO-3 20-21.5" WNO9M 13-8529 Soil 04/12/13 04/18/13 17:05
14. GEO-2 9-10.5" WNOOSN 13-8530 Soil 04/11/13 04/18/13 17:05
15. GEO-2 14-16" WNQO9O 13-8531 Soil 04/11/13 04/18/13 17:05
16. GEO-2 24-26" WNO9P 13-8532 Soil 04/11/13 04/18/13 17:05
17. GEO-2 34-36" WNO9Q 13-8533 Soil 04/11/13 04/18/13 17:05
18. GEO-2 39-40.5" WNO9R 13-8534 Soil 04/11/13 04/18/13 17:05
19. GEO~2 44-44.5" WNO9S 13-8535 Soil 04/11/13 04/18/13 17:05
Printed 04/23/13 Page 1 of 1
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Geotechnical Analysis
Report and Summary QC Forms

ARI Job ID: WNO09



ANALYTICAL

GEOTECHNICAL ANALYSIS DATA SHEET RESOURCES
Percent Fines by Method ASTM D1140 INCORPORATED

Data Release Authorized: QC Report No: WNO9-Geoengineers

Reported: 05/01/13 Project: Gas Works Park

Date Received: 04/18/13 0186-846-01,Task 1400

Page 1 of 1

Client/ Date Analysis

ARI ID Sampled Matrix Date Result

MW32D 8.5-10.5" 04/10/13 Soil 04/24/13 14:45 3.7

WNO9A 13-8517

MW32D 22.5-24" 04/10/13 Soil 04/24/13 14:45 8.3

WNO9B 13-8518

MW32D 26.5-28" 04/10/13 Soil 04/24/13 14:45 20.5

WNO9C 13-8519

MW32D 42-43" 04/10/13 Soil 04/24/13 14:45 6.7

WNO9D 13-8520

GEO-2 19-20.5" 04/11/13 Soil 04/24/13 14:45 10.8

WNOSE 13-8521

Reported in Percent

Report for WNOS



GeoEngineers
Gas Works Park
0186-846-01,Task 1400

ASTM D1140
Percentage of Material Finer than #200 Sieve

Sample Initial Dry Mass Percent Fines
Identification of Sample (g) (<#200 Sieve)

Mw32D 8.5-10.5' 279.44 3.7
MW32D 22.5-24' 195.73 8.3
MW32D 26.5-28' 566.47 20.5
MW32D 42-43' 21.33 6.7
GEO-2 19-20.5' 278.47 10.8

WNO9




GeoEngineers
0186-846-01,Task 1400
Gas Works Park

Percent Finer (Passing) Than the Indicated Size

#4 #10 #20 #40 #60 #100 #200

750) | (2000) | (850) | @25) | 250) | (150) | 75) | 2 13 9 7 32 | 13

Sieve Size (microns) 3" 2" 112" 1" 3/4" 12" 3/8"

1000 | 100.0 | 100.0 | 1000 | 100.0 92.8 920 74 4 641 55.8 405 184 7.0 29 15 15 12 0.9 0.6 06 0.6

MW32D 35 5-37' 100.0 | 1000 | 1000 | 100.0 | 1000 95.5 92.6 754 67.9 598 44.4 198 72 27 15 15 1.2 09 0.6 0.6 06

1000 | 1000 | 100.0 | 1000 | 1000 923 888 789 691 612 46 3 21.3 78 30 16 13 1.3 09 0.6 0.6 06

MW32D 10 5-12.5' 1000 | 1000 | 1000 | 100.0 973 94 5 87.5 593 378 268 16.4 10.4 80 57 51 42 2.9 24 1.8 0.9 04

MW32D 16 5-18' 1000 | 100.0 | 1000 | 100.0 91.5 873 80.3 66.3 53.4 419 348 29.3 246 189 169 153 130 107 92 61 34

MW32D 18.5-20 §' 100.0 | 1000 | 1000 | 1000 | 100.0 95.6 92.0 78.3 545 32.5 215 152 114 81 79 67 62 51 42 34 25

MW32D 20 5-22 §' 100.0 | 100.0 | 1000 97.0 94 0 893 873 763 63.9 478 35.0 250 177 111 111 91 6.8 62 46 29 13

MW32D 28 5-30 &' 1000 | 1000 | 1000 82.2 679 466 39.7 306 255 206 147 8.5 50 3.1 26 22 17 13 09 04 0.3

GEO-3 15-17" 1000 | 100.0 ; 1000 96.1 81.2 641 542 35.9 229 141 82 4.4 25 14 13 1.2 10 0.8 0.5 03 0.2
GEO-320-215' 100.0 | 100.0 | 100.0 { 100.0 | 1000 | 100.0 | 1000 979 851 67.2 43.1 210 9.4 47 34 3.0 26 22 17 0.9 0.9
GEO-29-105 100.0 | 1000 | 100.0 | 1000 95.7 950 79.0 544 46 0 40.0 334 272 223 17.3 12.8 114 88 6.8 5.1 26 0.9
GEO-2 14-16' 1000 § 1000 | 1000 952 95.2 90.8 863 719 55.6 379 26.0 177 121 70 66 6.0 4.7 36 27 1.1 0.5
GEO-2 24-26' 1000 | 1000 | 1000 | 1000 | 100.0 995 953 90.4 834 779 713 606 44 4 23.2 151 119 9.2 786 5.4 3.2 11
GEO-2 34-36' 1000 | 1000 796 586 55.3 48 8 449 413 371 30.7 223 136 61 20 08 06 0.4 04 0.0 0.0 0.0
GEO-2 39-40.5' 100.0 | 100.0 592 532 460 446 429 384 341 306 23.0 104 40 18 10 07 0.7 0.3 03 0.0 00
GEO-2 44-44 5' 100.0 | 100.0 | 100.0 90.7 836 739 68 1 60 4 537 491 389 184 6.5 1.9 05 03 0.3 00 00 0.0 0.0

Testing performed according to ASTM D421/D422

WNO09




GeoEngineers

0186-846-01,Task 1400

Gas Works Park

Percent Retained in Each Size Fraction

% Very

%

Description % Coarse Gravel % Gravel % é:::;se % Medium Sand % Fine Sand Cosaurtse % Csc::rse Mesdi:;lm %SF| ;?e %SF| :?e ;/:n:e/es?llt % Clay
Particle Size (microns)[  3-2" 2-11/2" | 112147 | 1-3/4" | 3/4-1/2" | 1/2-3/8" | 3/8"-4750 42250%- 2000-850| 850-425 | 425-250 | 250-150 | 150-75 75-32 32-22 2213 13-9 9-7 7-32 3213 <13
00 00 00 0.0 72 08 176 10.3 83 153 221 14 41 1.5 0.0 03 0.3 03 00 0.0 06
MW32D 35 5-37 00 00 00 00 45 29 172 7.5 81 154 246 126 45 11 0.0 03 0.3 03 00 0o 06
00 00 00 00 77 35 10.0 98 79 149 250 134 4.9 14 0.3 00 0.3 0.3 0o 00 06
MW32D 10.5-125' 00 00 00 27 28 7.0 283 214 11.0 104 6.0 24 23 06 0.9 13 06 06 09 06 04
MW32D 16.5-18' 00 00 00 85 43 6.9 140 13.0 114 7.2 55 48 56 21 15 23 23 15 3.1 27 34
MW32D 18.5-20 5' 0.0 0.0 0.0 00 44 36 137 237 221 11.0 63 38 33 02 11 06 11 0.8 0.8 0.8 25
MW32D 20 5-22 §' 00 00 3.0 30 47 20 108 12.4 16.1 128 100 73 6.5 01 20 23 0.7 1.6 1.6 1.6 13
MWwW32D 28 5-30 5' 00 00 17.8 144 213 6.9 92 50 50 5.9 6.2 35 19 05 04 0.5 04 04 05 0.1 0.3
GEO-3 15-17" 00 0.0 39 14.9 171 100 18.2 131 87 5.9 39 19 11 01 0.1 01 02 03 01 0.1 0.2
GEO-320-21 5 0.0 0.0 00 00 0.0 0.0 21 12.8 179 241 221 16 47 12 04 04 04 04 09 0.0 09
GEO-29-10 &' 00 00 0.0 43 07 160 245 84 60 6.6 61 49 50 45 1.4 26 20 17 26 17 09
GEO-2 14-16' 00 00 48 00 45 44 145 163 177 189 83 56 51 04 05 14 11 08 1.6 05 0.5
GEO-2 24-26' 00 00 0.0 00 05 4.1 4.9 7.0 56 6.6 106 16.3 211 81 32 27 16 22 22 22 11
GEO-2 34-36' 0.0 204 210 33 65 39 3.7 42 6.4 84 8.7 74 42 12 02 0.2 00 04 00 0.0 00
GEO-2 3940.5' 0.0 408 61 72 14 17 46 42 36 76 125 6.4 22 08 03 0.0 03 00 03 00 0.0
GEO-244-445' 00 00 93 71 96 58 77 67 46 102 20.5 120 4.5 14 03 0.0 03 00 00 00 00
gﬂm WNO9
g
3




Client GeoEngineers Project No 0186-846-01, Task 14C

Project Gas Works Park
ARI Triphicate Sample ID WNO9K Batch No WNO09-01
Client Tnphcate Sample ID MW32D 35 5-37' Page 10f1

Relative Standard Deviation, By Size

Sample ID 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 32 22 13 9 7 32 13
MW32D 35 5-37' 000 1000 1000 1000 1000 928 92.0 744 641 558 40.5 84 70 29 15 15 12 0g 06 06 06
MW32D 35 5-37° 000 1000 1000 1000 1000 955 926 754 679 598 444 98 72 27 15 15 12 0g 06 06 06
MW32D 36 5-37' 000 1000 1000 1000 1000 923 888 789 691 612 463 213 78 0 16 13 09 06 06 06

AVE 10000 | 10000 | 10000 | 10000 [ 10000 9353 9113 7621 6702 58 90 4372 1982 7 33 285 152 142 122 091 061 061 061
STDOEV 000 000 000 000 000 172 202 235 260 280 294 145 044 017 006 014 005 004 003 003 003
%RSD 000 000 000 000 000 184 221 308 388 476 672 731 6 04 592 426 10 10 426 426 426 426 426

This Tnplicate applies to the Batch Containing the Following Samples

Sample ID Date Sampled Date Set up Date Started Date Complete Data Qualffiers

410120 41241201 4/29/201 51112013
MW32D 35 5-37' 4/10/20 4241201 4129120 5/11201
4/10/20 412420 4/29/20 5/1/201
MW32D 105-12 5' 410/ 424/20 4129120 511201
Mw32D 16 5-18' 4/10/20 4124120 4/29/20 5/1/20
MWwW32D 18 5-20 5' 4/10/201 412420 4/29/20 51120
MW32D 20522 5' 4/10/201 412420 42920 5/1/20
MWwW32D 28 5-30 5' 4/10/201 4124120 4/29/20 511120
GEO-3 15-17" 4/121201 4/24/20 4/29/201 5/1120
GEO-320-21 5 4127201 4124120 4/29/201 5/1120
GEO-29-105' 4/11/201 4124120 4/29/201 5/1/20
GEO-2 14-16' 4/11/20 24120 4129120 5/1/20
GEO-2 24-26' 4/11/20 42420 4/29/20 5/1/20
GEQ-2 34-36' 4111120 4124120 4129120 511120
GEO-2 3940 &' 4/11/20 4124120 429201 5/1/20
GEQ-244-44 5' 4/11120 424120 4/29/201 5/1/201
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Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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Grain Size Distribution by Hydrometer
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Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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ANALYTICAL RESOURCES INCORPORATED

Percent Finer Than the No. 200 Sieve
ASTM D-1140

Date Setup: 0424 - 2013

Tested by: ué/(f

AR! Job No.: WNO1

Notes: S qmpLES A B,C AND E  CONSUMED, VOLUME ON THESE SAMPALES WAS LOW,
ARI Sample ID A B C D E
Tare Number A B C 4 D =
Tare, g 10.33 | 10.04 9. 33| 10.21 | j0.30
Wet Soil + Tare, g 323,725 | 293 16|1#31.23 | $55.92 45303
Dry Soil + Tare, g 28237 | 208. 173 [\3IC e [32 P 28077
Dry Soil + Tare after Wash |79 22 | (.62 1113451 | 20.11 | 2583

ARI Sample ID

Tare Number

Tare, g

Wet Soil + Tare, g

Dry Soil + Tare, g

Dry Soil + Tare after Wash

e ok

e TEM B,

1102F
Rev. 0




Geotechnical Raw Data
Analyst Notes and Raw Data

ARI Job ID: WNO09
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Tnp1

. [ o ! I .
ple Number MW320 35 5-37' 10000, 10000 _ 10000] 10000 10000 10000 9280 9196 7438 | 6409 5577 4051 1838 _ 699 293 145 145 | Y 058 , 058 058
125000 75000 50000] 37500 25000 _ 19000 12500 9500 4750 ' 2000 850 425 250 150 75 | 367 232 ' 95 68 ' 33 14
Test Temp 215 3 Py 15 1" 34 172" 318" 4 10 20 40 60 100 200 e -
P Gravity 265 ]
! Sieve Analysis Portion Hydrometer Analysis Portion ; ,
' Weight off  Total : |
' Sieve Percent | Percent Hydro Comp | Percent o .
' i Size ?l.c"l + |Weghtof Retained | Passing Time Reading | Correct Finer L o K a i ‘
i are Soil ) ‘
‘ 5 | 1013 | 000 000 | 10000 ! }
! 3 1013 | 000 000 | 10000 : ‘
2" 1013 000 000 100 00 !
Wet Wt & Tare 2529 . 16 1013 000 000 100 00 9 0 174 4 78251| 001345 |1
Dry Wt & Tare 2523 ’ 1 1013 000 000 100 00 85 0 14 49]3671684| 001345 | 1 0(
Wt Moisture 006 i /4 1013 000 000 100 00 85 0 14 4 22177| 001345 | 1 ¢
(Wt Tare 157 | 2 2528 1515 720 92 80 5 8 0 1 134439 | 001345 ] 1 OC
Dry Soil . 23 66 | /8 27 05 16 92 804 91 96 0 75 0 [1] 1]9532229] 001345 | 1 001 ' )
Content 0 002535926 4 64 02 53 89 2562 74 38 60 7 0 0 2{ 6758607 001345 {1001 . : [
Air Dry Total Sample 21072 . 10 8567 75 54 3591 64 09 250 7 60 058 152)3311028] 001345 | 1001385 ) |
Oven Dry Total Samp; 210 3780607 ; 20 0003 14 36 832 4423 5577 1440 7 60 058 152] 1 379595] 001345 | 1001385 | ,
At Dry Hydro Sample, 110 86/ . 40 26 36 4 23 56 9 4 40 51 ‘
Oven Dry Wt Hydro 110 5795784 ; ¢ 60 64 54 7 457 162 18 38
[Amount Plus #10 75 54| : ! 100 184 19 98 5. 571 30 699 !
W(142) = 172 5293077 : 200 191 2 105 §3 611 7 07 293 ]

Page 1




Tnp2

1
ple Number mw:}@s 537 | 10000/ 10000/ 10000 10000 10000 10000 9550 9260 _ 7539 | 6788 5975 4438 1980 717 266 _ 154 154 123 093 062 062 062
_ j 125000) 75000 50000 37500 25000 19000 12500 9500 4750 _ 2000 850 425 250 150 75 37 232 134 95 68 33 | 1 4}
Test Temperature 21[5” RE Y 1 34" 12 38 4 | 10 20 40 60 00 200 D
Specific Gravty | 265 ) ' = i
i | o \( | | —Sieve Analysis Portion ‘ ! | ‘ ‘
[ | | | s ‘ | |
' Weightof  Total
. Sieve Percent Percent Hydro Comp Percent o | ‘
‘ ! ‘ ! Size io'l +  Weughtof Retained Passing Time Reading Correct Finer L o K | a ‘ ' ‘ ‘
| i are Soil | | )
| ' } ) 5 1006 000 000 10000 | | ‘ ! ‘
i ‘ 3 1006 000 000 10000 \ )
‘ \ ‘ 2 1006 000 000 10000 ‘ i | ‘ '
Wet Wt & Tare ’ 307 15 1006 000 000 10000 1 9 6 185 148 5178251 001345 ‘ 1001385 I ' I
Dry Wt & Tare 306 . ‘ 1 1006 000 000 10000 2 85 6 154 149 3671684 001345 1001385 ; ‘ ‘ ’
Wt Morsture | 01 I 3/4 1006 000 000 10000 5 85 6 154 149 2322177 001345 | 1001385 | ‘ !
Wt Tare ' 156 | ‘ 172 1934 928 450 9550 15 8 6 123 150 134433 001345 | 1001385 ' i .
Dry Soil 2904 | 38 2531 1525 740 9260 30 75 6 093 151 9532229 001345 1001385 ‘ 1 ‘ } \
Morsture Content 0 003443526 . | 4 6077 5071 2461 7539 60 7 6 062 152 6758607 001345 \ 1001385 ! .
Arr Dry Total Sample 206 56 [ ‘ 10 7625 6619 3212 6788 250 7 6 062 152 3311028 001345 1001385 ! ‘ ‘ ‘ ‘
Oven Dry Total Samp) 206 078291 20 8945 1320 813 4025 5975 | 1440 7 6 062 152 1379595 001345 [ 1001385 ‘ i I !
Arr Dry Hydro Sample! 110 59 ‘ } 40 11441 3816 2350 5562 4438 | ‘ |
Oven Dry Wt Hydro | 110 2104873 ‘ | 60 15431 7806 4808 8020 1980 |
Amount Plus #10 66 19 : 100 17482 9857 6071 9283 717 | .
waa= | 162 3580409 Lﬁ_ f o 200 18214 10589 6522 9734 266 ‘ ?
_ i — e ———— [ R | ;
[ f e — [ - I SO S S ]

Page 1
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Sample Number  MW32D 35 5-37° 100 00 10000 100 001 10000 10000 100 00 9229 8883 _ 7886 6907 6118 46 28 2128 783 297 158 126 126 095 063 063 063
R 125000 75000] 50000! 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 367 233 134 95 68 33 14,
Test Temperature _25” [3 |2 15" S 172" 38" 4 | 10 20 40 60 100 200 B .
Specific Gravity 265
‘; % Sieve Analysis Portion Hydrometer Anaiysis Portion ‘
| ! ' Sieve Weightof _ Total Percent Percent Hydro Comp  Percent ‘ }
I " w
Size Sol+  Weught of Retaned Passing Time Reading Correct Finer L D K ‘ a .
, ‘ Tare Sail ‘
! s 104 000 000 100 00
. 3" 104 000 000 100 00 i
2" 104 000 000 100 00
Wet Wt & Tare 3223 ‘ { 1172t 104 000 000 100 00 1 9 6 189 148 5178251 001345 | 1001385 ;
Dry Wt & Tare 32111 1 104 000 000 100 00 2 85 6 158 149 3671684 001345‘1001385
Wt Moisture 0119 3/4 104 000 000 100 00 5 8 [ 126 150 2328552 001345 | 1001385 |
Wt Tare 151 12 2616 1576 77 9229 15 8 6 128 150 134439 001345 | 1001385 ]
Dry Sail 30601 . 38 3322 2282 117 8883 30 75 6 095 151 9532229 001345 | 1001385
Moisture Content 0 003888762 4 536 4320 2114 78 86 60 7 6 0863 152 6758607 001345 | 1001385
Arr Dry Total Sample | 204 88 | 10 7359 6319 3093 69 07 250 7 6 063 152 3311028 001345 | 1 001385 |
Oven Dry Total Samp| 204 3311357 ‘ 20 8613 1254 790 38 82 6118 1440 7 6 063 152 1379595 001345 ' 1001385 ‘
Arr Dry Hydro Sampie 110 11 ' 40 10979 3620 2280 5372 46 28 :
Oven Dry Wt Hydro | 109 6834671 1 60 14949 7590 47 80 7872 2128 |
Amount Plus #10 i 6319 100 17084 9725 6124 9217 783
W(142)= ‘ 158 7896207 200 17855 104 96 66 10 97 03 297 o

Page 1




[Sample Number _MW32D 10512 5 100 00 710000 | 10000 _ 10000 9728 _ 9450 8754 5026 | 3782 2684  1643__ 1043 804 574 514 422
i [ 37500 _ 25000 19000 12500 9500 4750 2000 850 425 250 150 75 343 220
Test Temp 2115° [ 15 1 304" 73 378" 4 10 20 40 60 100 200
fic Gravity 1 265
| | Sieve Analysis Portion Hydrometer Analysis Portion
T t
' ‘ Weightof  Total
I Sieve Percent Percent Hydro Comp  Percent o
I | Size ?I.O'I +  Weghtof Retaned Passing Time Reading Correct  Finer L D K a
‘ are Soil
) . ! 5" 1025 000 000 100 00
I 3" 1025 000 000 100 00
! 2" 1025 000 000 100 00 |
Wet Wt & Tare ] 50 651 15" 1025 000 000 100 00 1 23 6 624 125 4760609 001345 } 1001385
Dry Wt & Tare ‘ 49 68 ) 1 1025 000 000 100 00 2 20 6 514 130 3431681 001345 | 1001385
Wit Mossture ' 097 34 21 81 1156 272 9728 5 175 [} 422 134 2204273 0013451001385
Wit Tare 152 ‘ 172 3367 2342 550 94 50 15 14 6 294 140 1299534 001345 1001385
Dry Soil 48 16 i 318 6328 5303 1246 8754 30 125 6 238 142 9269405 001345 1001385
Moisture Content 0 020141196 4 18366 17341 4074 5926 60 1" 6 183 145 6610761 001345 1001385
Air Dry Total Sample 328 85) 10 27489 26464 6218 3782 250 85 6 092 149 3284054 001345 1001385
Oven Dry Total Samp| 4256079137 20 304 85 29 96 1098 7316 2684 1440 7 6 037 152 1379595 001345 1001385
Arr Dry Hydro Sample 105 31 . 40 33328 58 39 2139 8357 1643 |
Oven Dry Wt Hydro 103 2308081 | 60 34965 7476 27 3¢ 89 57 1043
Amount Plus #10 264 64 100 356 17 8128 2978 91 96 804
W(142) = 272 9478679 200 362 44 87 55 3208 94 26 574

Page 1




4,90

Hpmy
s

F™
f

p
B

3
Ly
bl
il
i

w3

I

| PR 1 ¢ _ o ol _ ! .
ple Number ___ MW32D 16 5-18' L 10000] 10000, 10000, 10000 10000 9154 8726 8034 6635 | 5338 4195 3478 2933 2457 1894 1686 1532 1303 | 1073 | 919 613 _ 345]
B . 125000 75000 50000] 37500 25000 18000 _ 12500 _ 9500 __ 4750 | 2000 850 425 250 150 75 325 209 123 89 63 32 14
[Test Temp. s 3 7 S T 34" 73 3/8" 4 10 20 40 60 100 200 -
pecific Gravity s ‘
Sieve Analysis Portion Hydrometer Analysis Portion
Weightof  Total
e M wegnor et Pt | oy o Comp | Pt e |0 | k| |
' Tare Soil i
' 5 1032 000 000 10000 1 : .
‘ 3 1032 000 000 10000 ‘ ! 1
2 1032 000 000 10000 ' X '
Wet Wt & Tare 1157 15" 1032 000 000 10000 1 33 6 2069 109 4438298 001345 * 1001385 ‘
Dry Wt & Tare ! 1137 | 1 1032 000 000 10000 2 28 6 16 86 117 3254301 001345 1001385 1 i
Wt Moisture 02 34 2544 1512 846 9154 5 26 6 1532 120 2086812 001345 1001385 * '
Wt Tare 155 : 12 3300 2277 1274 8726 15 23 6 1303 125 1229184 001345 - 1001385 ) .
Dry Soil 982 i I8 4545 3513 1966 8034 30 20 6 1073 130 8860563 001345 1001385 ' !
Moisture Content 0020366599 ! 4 7045 6013 3365 6635 60 18 6 919 133 6343745 001345 1001385
Arr Dry Total Sample | 180 61 10 9362 8330 4662 5338 | 250 14 6 613 140 3183195 001345 , 1001385 ‘
Oven Dry Total Samp| 178 6676846 20 10856 1494 1143 5805 4195 | 1440 105 6 345 146 1353225 001345 | 1001385 ‘ '
Arr Dry Hydro Sample| 7118 40 11792 2430 1859 6522 3478 | ;
Oven Ory Wi Hydro 69 75924152 60 12505 3143 2405 7067 2933 ! :
Amount Plus #10 83 30 100 13127 3765 2881 7543 2457 !
W(142) = 130 6912526 200 13862 4500 3443 8106 1894

Page 1




\ . s B ] \ [ \ ‘ i -
ple Number MW320 18 5-20 &' _, 10000 10000, 10000. 10000 10000 10000 95 56 92 00 7829 54 55 3249 21 47 1519 1142 809 786 674 618 4 505 , 421 _ 337, 253
125000 75000' _ 50000! 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 343 220 128 91 65 32 14
Test Temperature 215" 3" Y 15" L . 12" 38" 4 10 20 40 60 100 200 . . : . ! e
fic Gravity ' '
_ - Sieve Analysis Portion Hydrometer Analysis Portion ) 1 '
Weight of  Total ,
Sieve Percent Percent Hydro Comp | Percent - ‘
Size STod + Weightof Retained Passing Time Reading Correct Finer L o K a } !
' are Sorl | !
i 1 5 1004 000 000 10000 i ‘ !
: | 3 1004 000 000 100 00 | ) '
i 2" 10 04 000 000 100 00 . ! )
Wet Wt & Tare 3828 . 15" 1004 000 000 100 00 1 275 8 1207 118 46 18354 001345 | 1001385 , {‘ :
Dry Wt & Tare 36 58| ! 1 1004 000 000 100 00 2 20 6 786 130 3431681 001345 | 1001385 . | .
Wit Moisture 17 . 34 1004 000 000 100 00 5 18 6 674 133 2197538 001345 | 1001385 ‘ ‘ 1
Wt Tare 15 | 172 299 19 86 444 95 56 15 17 6 618 135 1276515 001345 | 1001385 , i
Dry Soit 3508 : 38 45 82 3578 800 92 00 30 15 6 505 138 9135158 001345 1001385 i !
Moisture Content 0 04846266_;1_ | 4 1072 97 16 2171 7829 60 135 6 a1 141 6516654 001345 ' 1001385 ! ‘
Awr Dry Total Sample 459 33 l 10 21344 20340 4545 54 55 250 12 6 337 143 3220236 001345 1001385 ! i
Oven Dry Total Samp 447 5007178 ! 20 25278 3934 2206 67 51 3249 1440 105 [ 253 146 1353225 001345 | 1001385 ! l
Air Dry Hydro Sample| 102] ' | 40 272 44 59 00 3308 78 53 2147 | .
Oven Dry Wt Hydro 97 28548124 ! ' 60 28363 7019 3936 8481 1519 ! '
Amount Plus #10 203 40 ' 100 200 35 76 91 4312 88 58 1142 |
W (14 2) = 178 3498348 200 206 3 82 86 46 46 91 91 8 09 .

Page 1
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ple Number _ |[MW320205225 | 100007 10000 10000 10000 9700 9401 8930 8726 7632 | 6302 4781 _ 3496 2495 1768 1113 1106 _ 911, 683
[ 125000] 750001 50000/ 37500 25000 _ 19000 12500 _ 9500 _ 4750 | 2000 850 425 250 150 75 337 217 128

[Test Temp - 21,5 |3 2" 15 4y 38 4 10 20 40 60 100 200
Specific Gravity 265 ! ' B
o ] 1T Sieve Analysis Portion Hydrometer Analysts Portion
j |
‘ ‘ ‘ | Sieve Weight of  Total Percent  Percent Hydro Comp | Percent . !
‘ ! ' Size §I’°‘| * Weslght of Retained Passing Time Reading Correct Fner L o K a '
| | | are o1l ‘
: X | | 5 1013 000 000 10000 ‘
! 3 1013 000 000 100 00 | |
| | \ 2 1013 000 000 10000 |
Wet Wt & Tare i 36 62 ‘ | 15 1013 000 000 100 00 1 26 6 1302 120 4666254 001345 1001385
Dry Wt & Tare ‘ 36 04| 1 1859 846 300 97 00 2 23 6 1106 125 3366259 001345 | 1001385 ‘
‘Wt Moisture ‘ 058 l ! 314 2701 16 88 599 94 01 5 20 6 an 130 2170386 001345 | 1001385 |
Wt Tare 152 | | 12 4029 3016 1070 89 30 15 165 6 683 136 128038 001345 ! 1001385
Dry Soit ! 34 52| , 3/8 46 04 3591 1274 8726 30 1556 6 618 138 9108071 001345 l 1001385 |
Moisture Con_tgnt . 0 016801854, ! 4 76 87 6674 2368 76 32 60 13 6 456 142 6535584 001345 1001385 i
Aur Dry Total Sample { 284 87 | I 10 1181 10168 3608 63 92 250 105 6 293 146 324774 001345 1001385 )
Oven Dry Total Samp! 281 8429288 [ ‘ 20 1366 2479 1611 52 19 47 81 1440 8 ] 130 150 1372112 001345 | 1 001385 !
Aur Dry Hydro Sample‘ 100 . 40 15637 4456 28 96 6504 3496 |
Oven Dry Wt Hydro | 98 34757835 | ! 60 1M 59 96 3897 7505 24 95
Amount Plus #10 ‘ 101 68 ‘ 100 182 96 7115 46 25 82 32 17 68 !
W(142) = | 153 8527915 _ 200 193 03 8122 5279 88 87 1113 !
1
L

Page 1



. ! R e |
ple Number _ |MW320285-30 5 T 10000 10000 10000 10000 8224 6786 4658 3973 3057 | 2554 2067 1469 _ 850 __ 500 310 258 219 | 168 | 129
o | 125000, 75000 50000 37500 25000 19000 _ 12500 9500 4750 | 2000 850 425 250 150 75 352 224 131 93
Test Temp 218 (37 |2 15" [ 4 3/8" T 20 40 60 100 200 o }
Specific Gravty | 265] '
| e ! Sieve Analxsns Portion Hydrometer Analysis Portion
, Weight of  Total ‘
. Sieve Percent Percent Hydro Comp  Percent .
‘ ‘ Size io'l +  Weughtof Retained Passing Time Reading Correct Finer L o Ko a ‘
) ‘ are Soil
‘ 5 1037 000 000 10000 ‘
, ' 3 1037 000 000 10000 ‘
\ . 2 1037 000 000 10000 !
Wet Wt & Tare 40 46 : ‘ 15 1037 000 000 100 00 1 17 6 284 135 494392 001345 1001385
Dry Wt & Tare 40 14| ‘ 1 18734 17697 1776 8224 2 16 6 258 137 3517019 001345 1001385
Wt Moisture 032 | , 3/4 33072 32035 3214 6786 5 145 6 219 139 2244263 001345 1001385
Wt Tare 1564 ' , 12 542 81 532 44 5342 46 58 15 125 6 168 142 1310892 0013451001385
Dry Soil 38863 1 3/8 61113 60076 6027 39873 30 " 6 129 145 9349028 001345 | 1001385
Moisture Content 0 008283717 4 70237 69200 6943 3057 60 85 6 090 147 6666587 001345 | 1001385
(Aur Dry Total Sample 998 82| 10 75249 74212 74 46 2554 250 75 6 038 151 3302061 001345 : 1001385
Oven Dry Total Samp! 996 7110398| | 20 7718 19 31 498 7943 2057 1440 7 6 026 152 1379595 001345 | 1 001385
Air Dry Hydro Sample 99 96 : : 40 79486 21 1085 8531 14 69 | i
Oven Dry Wt Hydro 99 13876252 60 81864 66 15 1704 9150 850
Amount Plus #10 742 12 | 100 83224 7975 2055 95 00 500
W(142)= , 388 1232393 200 839 61 87 12 2245 96 90 310 !
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B
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S B

1

| S, e S —
ample Number _ |GEO-315-47 | 10000 10000 10000 10000 9608 8122 6412 5416 3595 ' 2288 1414 823 435 249 138 127 116 _ 104 | 081 _ 046 035 _ 023
T . 125000] 75000 50000 37500 25000 19000 _ 12500 9500 4750 ' 2000 850 425 250 150 75 361 229 133 94 | 67 | 33 | 14
[Test Temperature | 21]5" 3 Fa 15 1 34" 7 4 10 20 40 60 100 200 T i ' '
p Gravity 265 i | T ]
1 1 ! Steve Analysis Portion Hydrometer Analysis Portion ‘ 1 [
| } I ] |
\ Sieve Weughtof = Tota Percent  Percent Hydro Comp | Percent ww ‘ ‘
‘ . Size Soil+  Weight of Retaned Passing Time Reading Correct Finer L o K a ‘
I | Tare Soil | .
‘ ‘ ‘ | 5 1022 000 000 10000 ‘ ‘
I ‘ 3 1022 000 000 10000 |
4 ‘ 2 1022 000 000 10000 i ' ‘ ‘
Wet Wt & Tare . 57 25 ‘ 15 1022 000 000 100 00 1 12 6 139 143 5091641 001345 ‘ 1001385 . ‘
Dry Wt & Tare ‘ 56 84 | 1 54 57 44 35 392 96 08 2 115 8 127 144 3610613 001345 | 1 001385 i L '
Wt Moisture } o4 ‘ ‘ 34 22247 21225 1878 8122 5 1 8 116 145 2290035 001345, 1001385 i 1 ! . }
Wit Tare 149 112 41574 40552 3588 64 12 15 105 6 104 146 1325884 001345 1 1001385 ) ,
Dry Soil ‘ 55 35 ’ ! 318 52831 51809 45 84 54 16 30 95 6 081 147 9427978 001345 1001385 | ‘ l
Moisture Content | 0 00740&] ‘ 4 73423 72401 6405 3595 60 8 8 046 150 672195 001345 , 1001385 ' . ‘ ] \’
Aur Dry Total Sample ’ 113223 10 8819 87168 7712 2288 250 75 6 035 151 3302061 001345 1001385 I ! )
Oven Dry Total Samp- 1130 314191 ; [ 20 91973 3783 874 85 86 1414 1440 7 6 023 152 1379595 001345 ' 1001385 ‘ ‘ l
Arr Dry Hydro Sample| 99 76 | J 40 945 32 6342 1465 9177 823 . ) : ‘ 1
Oven Dry Wt Hydro 99 02647059 : i 60 962 1 8020 1853 95 65 435 ‘ !
Amount Plus #10 87168 100 970 13 8823 2039 97 51 249
W(142)= | 432 7773698 i 200 974 94 93 04 2150 98 62 138 ‘
H
]
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.
[GE0-320-21 5

T
9792 |
|

|
086

|Sample Number 10000 10000 10000 10000 10000 10000 10000 10000 8511 67 22 4311 2097 937 465 345 302 259 | 215 172 086: .
125000 75000 50000 37500 _ 25000 19000 12500 9500 4750 | 2000 850 425 250 150 75 364 231 134 | 95 67 33 14,
| Test Temp 21'5" 2" s 1" 314" 1/2" 3/8" 4 10 20 40 60 100 200 _ [
fic Gravity 265 j ! } !
L . | o Sieve Analysis Portion Hydrometer Analysis Portion '
| Weight of  Total ! f
Sae SOl weghtof Retanad Povang| ™ Rosang Comect| Feer | U | O L K | @ I
Tare Soil ‘
{ 5 1045 000 000 10000 |
‘ 3 1045 000 000 10000 . 1 | ‘
2 1045 000 000 10000 j
Wet Wt & Tare 57 98 15 1045 000 000 100 00 1 10 6 345 147 5149542 001345 | 1001385 : '
Dry Wt & Tare 577 1 1045 000 000 100 00 2 10 6 345 147 3641276 001345 | 1001385
Wit Moisture 028 , 3/4 1045 000 000 100 00 S 95 6 302 147 2309374 001345 | 1001385
Wit Tare 147 i 12 1045 000 000 100 0O 15 9 6 259 148 1337019 001345 | 1001385 }
Dry Soil 56 23 | 318 1045 000 000 100 00 30 85 6 215 149 9480247 001345 | 1001385 )
Moisture Content 0 004979548 4 16 92 647 208 97 92 60 8 6 172 150 672195 001345 | 1001385 ! ‘
Air Dry Total Sample 31288 ’ 10 56 84 46 39 14 89 85 11 250 7 6 086 152 3311028 001345 1001385 f 1
Oven Dry Total Samp 311 5595753 20 77862 2078 17 89 3278 67 22 1440 7 6 086 152 1379595 001345 | 1001385 !
Air Dry Hydro Sample| 99 37 40 10563 4879 42 00 56 89 43 11 | |
Oven Dry Wt Hydro 98 87763405 | 60 13136 7482 64 14 7903 2097
[Amount Plus #10 46 39 | 100 144 83 8799 7574 9063 937 |
W(142) = 116 1757477 | 200 150 31 93 47 80 46 95 35 4 65 ;
|
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L

e 2
T S

-

[Sample Number ~_|GEO-29-105' [ 10600, 10000 _10000' 10000 10000 9569 9496 7899 5445 | 4604 _ 4001 3337 2722 2231 1729 _ 1278 1136 | 880 " 682 511 256 085 .
T ) " 125000] 75000 50000 37500 25000 19000 12500 _ 9500 4750 2000 850 425 250 150 75 324 209 124 | 90 65 3t 14
[Test Temp e | o 21]5" ER 12" 15 1 34 172" 38 4 10 20 40 60 100 200 B f ! ]
pecific Gravity 265 ! | : ‘
[ . | Sieve Analysis Portion Hydrometer Analysis Portion | |
| I
‘ , . Weghtof Total ‘
Sieve Percent Percent Hydro Comp | Percent o , ,
i ‘ ‘ Size STO'I +  Weght of Retaned Passing Time Reading Correct Finer L o K a ‘ | \
. are Soil
' | 5" 1008 000 000 10000 ‘ !
' 3 1009 000 000 10000
‘ : 2 1009 000 000 10000 ! | }
Wet Wt & Tare I 9 89| i 15 1009 000 000 10000 1 34 6 1591 107 440477 001345 | 1001385 ‘ \ | |
Dry Wt & Tare 968 \ " 1009 000 000 10000 2 285 6 1278 116 3242892 001345 1001385 ‘ |
Wt Moisture . 021 314" 2106 1097 431 95 69 5 26 6 1136 120 2086812 001345 , 1001385
Wit Tare 146 1”7 2292 1283 504 9496 15 215 [ 880 128 1241186 001345 | 1 001385 I
Dry Soil ‘ 822 38" 6354 5345 2101 7899 30 18 6 682 133 897141 001345 1 1001385 ‘ | :
Morsture Content 0 025547445 4 12598 11590 4555 5445 60 15 6 511 138 5459532 001345 1001385 | ‘
Arr Dry Total Sample | 257 43 ‘ 10 14738 13729 5396 4604 267 108 3 256 146 3142647 001345 1001385 ! \
Oven Dry Total Samp: 254 4371886, 20 15802 1064 604 5999 4001 1440 75 [ 085 154 1375859 001345 1001385 .
|Awr Dry Hydro Sample! 8324 40 16972 2234 1267 6663 3337 | '
Oven Dry Wt Hydro 81 16640569 60 18056 3318 1882 7278 2722 !
Amount Plus #10 13729 100 18922 4184 2373 7769 2231 '
W(142)= 176 2889261 i 200 19806 5068 2875 8271 1729
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|
ple Number 'GEO-2 14-16" 10000, 10000 9524 9524 9076 86 34 7188 5561 37N 26 00 1772 1211 698 658 604 L
37500 25000 _ 19000 12500 _ 9500 4750 2000 850 425 250 150 75 347 221
 Test T 21 15" 1" 34" 172" 318" 4 10 20 40 60 100 200 _
pecific Gravity 265 !
B . Sieve Analysis Portion .
I Sieve Weughtof  Total Percent Percent Hydro Comp Percent . .
‘ Size §r°a“n: We;g‘:: of Retained Passing Time Reading Correct Finer L o K a i '
' 1
5" 10 02 000 000 100 00 !
3" 1002 000 000 100 00
. 2" 1002 000 000 100 00 |
Wet Wt & Tare i 4181 15" 1002 000 000 100 00 1 22 6 878 127 4791648 001345 | 1001385 |
Dry Wt & Tare ' 4122 1" 3037 2035 476 9524 2 18 6 658 133 3474612 001345 | 1001385 ) ,
Wt Moisture 059 3/4" 3037 2035 476 9524 5 17 6 604 135 2210988 001345 | 1001385 :
Wt Tare 146 172" 49 54 3952 924 9076 15 145 6 466 139 1295726 001345 | 1001385
Dry Soil 3876 3/8" 684 58 38 1366 86 34 38 125 6 357 142 8236082 001345 | 1001385
Motsture Content 0014839034 4 13026 12024 2812 7188 70 1 6 274 145 6120375 001345 | 1001385
Air Dry Total Sample 43106 10 199 81 18979 44 39 5561 259 8 [] 110 150 3235348 001345 | 1001385 ‘
Oven Dry Total Samp‘ 427 5321363 20 23212 aZHn 1770 6209 3791 1440 7 [ 055 152 1379595 001345 | 1001385 |
[Aur Dry Hydro Sample: 103 40 25385 54 04 2961 74 00 2600 ! l
Oven Dry Wt Hydro 101 4939281 60 26897 6916 3789 8228 1772
Amount Plus #10 189 79 100 2782 7939 43 50 87 89 121
W(142) = 182 5167242 200 28857 8876 48 63 93 02 698
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10000, 10000_ 10000 10000

Sample Number _ FEO-Z 24-26' 10000 10000 9946 9531 9042 | 8344 7787 7127 6062 4436 2321 1513 _ 1189
- - 50000 37500 25000 19000 12500 9500 4750 | 2000 850 425 250 150 75 343 221
Test Temperature_ | 21 s 1 34 e I 4 10 20 40 60 100 200 o
fic Gravity 265

| Sieve Analysis Portion Hydrometer Analysis Portion

|

‘ Sieve Wse:griof W;Z';I of Percent | Percent Time Hydro Comp | Percent o o K a

i Size T Retained | Passing Reading  Correct Finer

are Soll

i 5 998 000 000 | 10000 0

! 3 998 000 000 | 10000 I

] 2 998 000 000 100 00 !
Wet Wt & Tare ‘ 705 15 998 000 000 100 00 1 31 6 2702 112 4504606 001345 1001385 ‘
Dry Wt & Tare | 696 1 998 000 000 100 00 2 20 6 1513 130 3431681 001345 1001385
Wt Moisture I 009 3/4 998 000 000 100 00 5 17 6 1189 135 2210988 001345 1001385
Wt Tare 154 12 1061 063 054 99 46 15 145 6 919 139 1295726 001345 1001385
Dry Soil | 542 38 1544 546 469 95 31 30 13 6 757 142 9242711 001345 | 1001385
Moisture Content | 0 016605166 4 2113 1115 958 90 42 60 1 6 540 145 6610761 001345 i 1001385 ‘
Air Dry Total Sample } 118 05 10 2926 1928 16 SE 8344 250 9 6 324 148 3275013 001345 1001385 :
Oven Dry Total Samp: 116 4366969 20 3442 516 557 221 7787 1440 7 6 108 152 1379595 001345 1001385 )
[Aur Dry Hydro Sample 78 59 40 4054 1128 1218 287 7127 |
Oven Dry Wt Hydro 77 30631579 60 504 2114 2282 3938 6062
Amount Plus #10 1928 100 6547 36 21 3908 5564 44 36

W(142)= 92 64716018 ___290 85 06 55 80 60 23 76 79 23 21
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| : : T
Sample Number GEQ-2 34-36' | 10000 100 00 10000 7964 58 63 55 32 48 84 4491 4126 ' 3710 3065 2230 1359 614 195 075 056 038 7:”70 38 000 000
. ' 125000; 75000, 50000 37500 25000 19000 12500 9500 4750 2000 850 425 _250 150 75 368 233 13§ 96 68 33
Test Temp i 215" 3 7 T [ L 7 5 34 10 20 40 60 100 200 -
ific Gravity . 265 |
B Sieve Anﬂy&s Portion Hydrometer Analysis Portion
) ) Seve Weightof Total Percent  Percent |__Time Hydro Comp [ Percent] "t | D | K a ‘
5" 972 000 000 10000 ‘ |
3" 972 000 000 100 00 ) !
' 972 000 000 10000 | f
Wet Wt & Tare 66 35 185" 13898 12926 2036 7964 1 85 [} 094 149 5192545 001345 | 1001385 I
Dry Wt & Tare 6621 1 2723 262 58 4137 5863 2 8 6 075 150 3681764 001345 | 1001385 |
Wt Moisture 014 3/4 2933 28358 44 68 55 32 5 75 6 056 151 233491 001345 | 1001385 :
(Wi Tare 148 12 33443 32471 5116 48 84 15 7 [} 038 152 1351721 001345 | 1001385
Dry Soil 64 75 3/8 35938 34966 55 09 49 30 7 6 038 152 9558114 001345 | 1001385
Moisture Content 0002162162 4 38256 37284 58 74 4126 60 6 6 000 153 6795066 001345 | 1001385
Air Dry Total Sample 635 26 ! 10 40898 39926 62 90 3710 250 6 8 000 153 3328889 001345 | 1001385
Oven Ory Total Sampl 634 7508306 | 20 426 19 172 645 69 35 30 65 1440 [ 6 000 153 1387037 001345 | 1001385
Atr Dry Hydro Sample! 99 22 40 448 48 3950 14 80 7770 2230
Oven Dry Wit Hydro : 99 00593312 60 47172 6274 2351 86 41 1359 )
Amount Plus #10 i 399 26 100 4916 8262 3096 9386 614 '
W(142) = 266 8643111 200 502 77 93 79 35 15 98 05 195
L
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Sample Number GEO-239-40 8 10000 10000 10000 5925 5319 46 02 44 60 4290 3835 3413 3057 2297 1043 404 179 103 069 069 034 034 000 000

125000 75000 50000 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 366 233 134 986 68 33 14
Test Temperature 216 3" 2" 15" 1" 3/4" 12" 3/8" 4 10 20 40 60 100 200
Specific Gravity 2865
Steve Analysis Portion
Weight of  Total
Sieve Percent Percent Hydro Comp | Percent -
Size sTml +  Weight of Retained Passing Time Reading Cormect Finer v o K a
are Soil

5 1031 000 000 100 00

3 1031 000 000 100 00

2 1031 000 000 100 00
Wet Wt & Tare 6142 15 41571 40540 4075 59 25 1 95 6 120 147 5163916 001345 1001385
Dry Wt & Tare 6127] 1 47597 46566 4681 5319 2 9 [ 103 148 3661576 0.01345 1001385
Wt Moisture 015 3/4 5473 53699 5398 46 02 5 8 6 069 150 2328552 001345 1001385
(Wt Tare 1861 12 56137 65106 55 40 44 60 15 8 6 069 150 134439 001345 1001385
Ory Soil 5976 38 57826 56795 5710 42 90 30 7 6 034 152 9558114 001345 1001385
Moisture Content 000251004 4 62354 61323 6165 3835 60 7 6 034 152 6758607 001345 1001385
(Air Dry Total Sample 995 59 10 66559 65528 6587 3413 250 6 6 000 1563 3328889 001345 1001385
Oven Dry Total Samg 994 7379469 20 67593 1034 355 6943 3057 1440 6 6 000 153 1387037 001345 1001385
[AIr Dry Hydro Sample 99 52 40 698 05 3246 1116 7703 2297
Oven Dry Wt Hydro 99 27082624 60 734 51 68 92 2369 89 57 1043
Amount Plus #10 655 28 100 753 11 8752 3008 95 96 404

W(142)= 290 9004157 200 75064 9405 3233 98 21 179




Sample Number GEQ-244-44 &'

Test Temperature 21 5"
Specific Gravity 265
Wet Wi & Tare 3 59)
Dry Wt & Tare 63 44
Wit Moisture 018
Wt Tare 1861
Dry Soil 6193

Morsture Content 0
Aur Dry Total Sample 709 25|

|Oven Dry Totat Samg 709 25
Air Dry Hydro Sample 99 18
Oven Dry Wt Hydro 99 18
Amount Plus #10 328 13
W(142)= 184 5702535]

10000 9068 83 56 6813 6045 5374 49 11 3891 1845 648 193 054 027
37500 25000 19000 9500 4750 2000 850 425 250 150 75 370 238
15" 1" 3/4" 3/8" 4 10 20 40 60 100 200
Steve Analysis Portion Hydrometer Analysis Portion
Weightof  Total
Sieve Percent  Percent Hydro Comp | Percent wn
Size Soil+ Weight of Retained Passing Time Reading Correct Finer L e K a
Tare Soil
5 1051 000 000 100 00
3 1051 000 000 100 00
2 10 51 000 000 100 00
15 1051 000 ¢ 00 100 00 1 75 6 081 151 5221017 001345 1001385
1 7659 66 08 932 9068 2 7 6 054 152 3701842 001345 1001385
3/4 12714 11663 16 44 83 56 5 65 6 027 152 2347574 001345 1001385
12 19537 18486 2606 7394 15 65 6 027 152 1355372 001345 1001385
3/8 23658 22607 3187 6813 30 6 6 000 153 9609674 001345 1001385
4 29102 28051 3955 60 45 60 8 6 000 153 6795066 001345 1001385
10 33864 32813 4626 5374 250 [ 6 000 153 3328889 001345 1001385
20 347 18 854 50 89 49 11 1440 6 ] 000 153 1387037 001345 1001385
40 366 01 2737 6109 3891
60 40377 6513 8155 1845
100 425 86 8722 93 52 648
200 43425 9561 98 07 193




ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422
AR} Job No.: WNO ] ARI Sample ID.: K’l Setup Date: 04-24-20i3 Initials: v/ﬂ@

Sample Description: _Saund, rockS, ovganic debn's
Method of size reduction: Sample Splitter [ ] Quartering [] Stockpile [} Whole Sample [ ]

Tare Number K-
Tare Weight (g) 10.17 Hygros(c:opic Moisture
Tare + Air-Dried Sample Weight (g) ontent
(before #10 preparation) 220 %‘* Tare Number X \
Hydro Test Sample Weight (g) Tare Weight -
(not including beaker weight) “0-%(1’ Wet Soil +g'arég()g) zl_'s-s:z}i
Tare + Oven-Dried #10 Washed (g) | &S. 0 Dry Soil + Tare () | 75.23
Tare + Oven-Dried #200 Washed (g) ‘0\ S/
(including plus #10 material) ‘ CJ :

Hydro Beaker: _BA Calgon Batch #: 254 Calgon Date: 94/28/13  Technician: £
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [7i Whole Sample [ ]

Hydrometer Analysis

4/29/2013 {13285 Technician:
12:55:00 START
12:56:00 1 9.0 6 721
12:57:00 2 8.5 6 21
13:00:00 5 85 b 21
13:10:00 15 ) JA 21
13:25:00 30 25 L 21
13:55:00 60 70 b 205
17:05:00 250 3 (o 220
12:55:00 1440 2 (v AR

Sieve Analysis
Sieve Date: 5/ l/ \'3 Sieve Set #: 3 Technician: Q/QI\

Sieve Size | Cumulative Weight (g)
Empty Tare 0. A 37,
2" N )
1%
7 c
3/4” RXY% o LA
1/2" 25,22
3/8” 2F.0¢%
#4 64y 02,
#10 A
#20 100, 0%
#40 (L, 36
#60 (64 SX4 T
#100 TUME!
#200 lal. i 10Ty
1101F-A Pan a1, "ig,
Rev. 001 ' -
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ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422
ARI Job No.: WN0OT ARI Sample ID.. K~ 2 Setup Date: 04-24-70i3 Initials: 28

Sample Description: _seandl, rocks organic  debn'g
Method of size reduction: Sample Splitter [] Quartering [] Stockpile i1~ Whole Sample [ ]

Tare Number -7
Tare Weight (g) 0.05 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) \ \ Content
(before #10 preparation) 2\ Tare Number K2

Hydro Test Sample Weight (g) Tare Weight {.

(not including beaker weight) 110.S9 Wet Soil +gTarc(eg()gl gjg%“
Tare + Oven-Dried #10 Washed (g) | He, 2.0 Dry Soil + Tare (g) | 30.60
Tare + Oven-Dried #200 Washed (g) ‘ . é e

(including plus #10 material) %Z . Y A

Hydro Beaker: _AB Calgon Batch #: 144 Calgon Date: 044/25/13 Technician: ./V(f
Method of size reduction: Sample Splitter [] Quartering [] Stockpile ] Whole Sample []

Hydrometer Analysis
472972073 | 143285 _ Technician: v

. . Test Calgon | Temp
Time ATime | cyinder | Blank | (C
e | sTART
13:03:00 1 9.0 6 21
13:04:00 2 5 6 21
13:07:00 5 g5 b 21
13:17:00 15 a0 6 21
13:32:00 30 F5 6 21
14:02:00 60 2.0 JA 2L1.5
17:12:00 250 2 & 220
13:02:00 1440 K (v 2.
Sieve Analysis
Sieve Date: ‘5/ { ) \% Sieve Set#. _Y  Technician: /\X)O\
[ SeveSize | Cumulative Weight(@) |
Empty Tare 10. 0
2 -4
1%
1" /
3/4” 1. Co
112" 19 24
3/8 25,31
#4 60.1F
#10 3,15
#20 29445
#40 e 241 T
#60 154, 4\
#100 LY . R
#200 g2 14
1101F-A Pan 8% 32
Rev. 001



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI JobNo.: WNO9  ARISampleID: K-3 _ Setup Date: _04-24-2013 initials: 4=

Sample Description: _sand, yvcks, Qvqainc_debrs

Method of size reduction: Sample Splitter [] Quartering [] Stockpile [+~ Whole Sample [ ]

Tare Number K-3
Tare Weight (g) 10.3% Hygrosgopitc Ntloisture
Tare + Air-Dried Sample Weight (g) . onten
(before #10 preparation) 2\G2e Tare Number K3

Hydro Test Sample Weight (g) Tare Weight

(not including beaker weight) {10 .1\ ol oo +9T—ar_§,()g) ,Ibégql_g
Tare + Oven-Dried #200 Washed (g) l'_—_‘_% % G

(including plus #10 material) «

Hydro Beaker:. BE __ Calgon Batch # 284 Calgon Date: 0 [2¢/r Technician: A4
Method of size reduction: Sample Splitter [] Quartering [] Stockpile M Whole Sample [ ]

Hydrometer Analysis

4292013 | 193295  Technician: £6-_

Time AT | Gyiiner | mank | (C)
oo | START [
13:10:00 1 9.0 L 21
13:11:00 2 85 6 2]
13:14:00 5 8.0 6 7 |
13:24:00 15 3.0 L 21
13:39:00 30 5 4 21
14:09:00 60 7.0 é 215
17:19:00 250 + (. 27 O
13:09:00 1440 3 {y ZARS

Sieve Analysis
Sieve Date: g, / ‘“75 Sieve Set# 3 Technician: ’3’0\

Sieve Size | Cumulative Weight (g)
Empty Tare L9, “o
2" /
1% )
1" 2
34 ¢ 4T
172" 2.5
3/8" 33 2%T
#4 55.6C
#10 13,59
#20 €6 33 T
#40 1cq9.
#50 149 49
#100 +0.8Y
#200 +R.59
1101F-A Pan (38, 4 T

Rev. 001



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI JobNo: WNOQ  ARISample ID.. |~ Setup Date: 0f- 242013 _Initials: o

Sample Description: _gocks _Sond Silt .
Method of size reduction: Sample Splitter [ ] Quartering [] Stockpile [] Whole Sample M

4C SAMPLE CONSUMED

Tare Number

Tare Weight (g) 1094 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) L\-%ﬁ Oq Tare Number +52 |~
Hydro Test Sample Weight (g) Tare Weight .
(not including beaker weight) 105 .2] Wet Soil +gTa,ég()g) S_Z%_L%l v
Tare + Oven-Dried #10 Washed (g) | 234.S% Dry Soil + Tare (9) | Y2.4,F

Tare + Oven-Dried #200 Washed (g)
(including plus #10 material) % } : 13\
Hydro Beaker: ]2, _ Calgon Batch#: 1584  Calgon Date: ou/2¢/13 Technician: _Af-
Method of size reduction: Sample Splitter [] Quartering [1 Stockpile [7i Whole Sample [ ]

Hydrometer Analysis
b

4/29/2013 | 193285  Technician: 28
. . Test Calgon | Temp
Time ATime | cyiinder | Blank °C
13:16:00 START
13:17:00 1 230 | 6 7]
13:18:00 2 20.0 JA 21
13:21:00 S 125 | & 2
13:31:00 15 40 | 6 21
13:46:00 30 1251 & 115
14:16:00 60 1.0 b 215
17:26:00 250 8sS | G 272 O
13:16:00 1440 pea [ 21.8
Sieve Analysis
Sieve Date: 5/ i / 3 Sieve Set #: _L(_ Technician: g&
N 7 N Sievé Size Cu?mrulatiivréi\rNeight (gr)” -
Empty Tare R ES
2’ A
1% v
1" {o,.L5
3/4" AR
12" 33 ¢F
3/8" (3R
#4 125,66
#10 24,9
#20 584.85
#40 35%2%
#60 3449.(S
#100 256 .\t
#200 3¢2 44
1101F-A Pan 2¢3%,92Q0

Rev. 001



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422
ARl JobNo: WNDY  ARisampleD: &7 SetupDate: 04242013 initials: b

Sample Description: _sand, vocks, sitt, omame debns
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [] Whole Sample Y}~

S SAMPLE (o WNSUMED

Tare Number G
Tare Weight (g) 10.7.9 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) 110.90 Tare Number I
Hydro Test Sample Weight (g) Tare Weight ]
(not including beaker weight) +.i8 Wet Soil + grarég()g) I‘ é:g__
Tare + Oven-Dried #10 Washed (g) | AP .U % Dry Soil + Tare (9) 1/[. 3%
Tare + Oven-Dried #200 Washed (g) :
(including plus #10 material) 140. 60

Hydro Beaker: {j Calgon Batch #: 234 Calgon Date: 0‘4/ 2 9/1'5 Technician:%
Method of size reduction: Sample Splitter [] Quartering B}~ Stockpile [] Whole Sample [ ]

Hydrometer Analysis ,

4/29/2013 (43285 _ Technician:
. . Test Calgon | Temp
Time - ATime | colinder | Blank | (°C
20| sTART
13:24:00 1 330 A 21
13:25:00 2 28.0 [ 21
13:28:00 5 76.0 6 21
13:38:00 15 23.0 b 2]
13:53:00 30 20.0 L 215
14:23:00 60 14.0 b 2.5
17:33:00 250 iae ( |220
13:23:00 1440 IC.5 & 20§
i Sieve Analysis
Sieve Date: /1% Sieve Set# __J__ Technician/ .o _
Sleve Size Cu;;urlaiﬁvé Weight (g)
Empty Tare 0.5
2 N
1%" +
1" Ww. 57
3/4” 45 9\
172’ 2%04
3/8" {s.4S
#4 0. 45
#10 Q3. 62
#20 06,56
#40 W39
#60 12€. o5
#100 {3§.2F
#200 138 .6 L
1101F-A Pan 140,21

Rev. 001



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI Job No.. WNO9  ARIsample ID.. _H Setup Date: 0424 2013 Initials: L&

Sample Description: _¢[avey  (carse §and, yocks
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [] Whole Sample [~

Tare Nurmber g KSAMPE ConSUMED
Tare Weight (g) 9.95 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) 469.28 Tare Number H

Hydro Test Sample Weight (g) X Tare Weight N
(not including beaker weight) W '0200‘0’ are Weight (g) [.>0

_ : Wet Soil + Tare (@) | 2% 7%

Tare + Oven-Dried #10 Washed (@) | 229.(% Dry Soil + Tare (g) | 26.5%
Tare + Oven-Dried #200 Washed (g) ‘

(including plus #10 material) 298, LS

Hydro Beaker: 3H __ Calgon Batch# _ 28" Calgon Date: 4/2 $//3_ Technician: /’«6
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [] Whole Sample [T~

Hydrometer Analysis
4/292013 3285  Technician: ,/v_@'

13:30:00 START “
13:31:00 1 735 A 21
13:32:00 2 | 17200 6 24
13:35:00 5 18.0 6 21
13:45:00 15 17.0 6 7215
14:00:00 30 15.0 b 2.5
14:30:00 60 |35 I8 215
17:40:00 250 L2 » |272.0
13:30:00 1440 10.§ » 20.5

Sieve Analysis P
Sieve Date: g/ \ l’ % Sieve Set #: "‘ Technician: )k'b

Sieve Size | Cumulative Weight (g)
Empty Tare 10.GY
2" Y
1%
1" y
3/4” (g.oH
1/2" 79.90C
3/8” H5. 6 )
#4 JOG6 44 03 Lo
#10 2% oY e
#20 26 1.3
#40 230 4
#60 293 ¢33
#100 290,56
#200 24§ .5Q
1101F-A Pan 298 44

Rev. 001

* Curve QH“"% WS CUPP\WOQ LS prous



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422
ARI Job No.. WWNDT  ARISampleD.: _L Setup Date: 04+ 24 2013 nitials: &

Sample Description: gt Ity , coarse <and vocks, rehbery part cles, debns
Method of size reduction: Sample Splitter [] Quartering [] ‘Stockpile [}~ Whole Sample [ ]

Tare Number T
Tare Weight (g) {0.09 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) 294.16 Tare Number I

Hydro Test Sample Weight i
(ﬁot including bgaker wgigh(g) * 99-35- Jop oYy WLT;;Y f'?r':rég()g) 32
Tare + Oven-Dried #10 Washed (g) {22.02 Dry Soil + Tare (9) |36
Tare + Oven-Dried #200 Washed (g) -_l_
(including plus #10 material) ‘ 1s. é
Hydro Beaker: I Calgon Batch #: _2%"i _ Calgon Date: 04128 / R Technician: ﬁ/&
Method of size reduction: Sample Splitter [ ] Quarterlng [V~ Stockpile [] Whole Sample [ ]

_r_(‘”"

Hydrometer Analysis

4/29/2013 /93285 _ Technician: &4
] . Test Calgon Temp
Time aTime | ooidier | Blank | (°C
13:37:00 START
13:38:00 1 16.0 y 11
13:39:00 2 13.0 [ 21
13:42:00 5 20.0 | & 21
13:52:00 15 IL.5 6 215
14:07:00 30 5.5 6 U5
14:37:00 60 13.0 A 21.5
17:47:00 250 10S L 22.0
13:37:00 1440 (& b 2.8
- Sieve Analysis
Sieve Date: 5/ J / i3 Sieve Set#. _ 3 Technician: i
Sievé Size 7 Crurmkulartive Weig’;ht’ ig)
Empty Tare 0.\5
2" K>
1%" (6.3
1” 1%€.59
34" 2*. 01
12" He.29
3/8" T0)
#4 76, ?‘21“ ¢
#10 1\, %
#20 1% .60
#40 t’>’6 k=
#60 131, +F
#100 i22.46
#200 i93.03
L1O1F-A Pan 196, Qq’

Rev. 001 @ww%k\\ws\mg CVQ«Q\ 0) LIBIRE  BARIIS



ANALYTICAL RESOURCES, INC.
Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI Job No.: \WNO 9 ARI San;p/le D.: Setup Date: 04242013 \nitials: LG

Sample Description: _y o cks, Sc
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [}~ Whole Sample [ ]

Tare Number T
Tare Weight (g) i0. 36 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) j00d.13 Tare Number T
Hydro Test Sample Weight (g) Tare Weight 1.5]
{(not including beaker weight) q9. 96 Wet Soil «ujﬁr_f() S
. 9 | 4o 46
Tare + Oven-Dried #10 Washed (g) | 354, ®4 Dry Soil  Tare (g) | 40.(
Tare + Oven-Dried #200 Washed (g) 6
(including plus #10 material) RuL_ 66

Hydro Beaker: J Calgon Batch #: L4 Calgon Date: 04/2 g/ s Technician: k_@“
Method of size reduction: Sample Splitter [ ] Quartering [V]/ Stockpile [] Whole Sample []

Hydrometer Analysis
Ml

4/29/2013 193285 _ Technician:
. . Test Calgon | Temp
Time ATime | criinder | Blank | (°C
e | sTART [
13:45:00 1 |30 6 Z1.5
13:46:00 2 L. D 6 21.5
13:49:00 5 (4.5 6 2.5
13:59:00 15 12.5 b6 2.5
14:14:00 30 1.0 b U5
14:44:00 60 95 2 21.5
17:54:00 250 1S L 220
13:44:00 1440 3 (» 2.8
Sieve Analysis
Sieve Date: 5/t 1% Sieve Set# _ 1 Technician: 1(_\_
Siéve sze Cum‘ulative Weight (g)r - 7
Empty Tare {0, OF
2 19.34+ ‘
1% 18339 6,37 )
T 350 L ICETRER
34" 230,712
1/2" s4 2.9
3/8" §f1L1%
#4 702,54
#10 +52 99
#20 271 80
#40 94.6C
#60 Rig. 64
#100 52 29
#200 8371.¢(
1101F-A Pan 240 .63
Rev. 001
LINGS - oo
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Sample Description:

ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422
ARI Job No.: WN 0 ] ARI Sample ID.: L Setup Date: oY 2—'4“ 2013 Initials: VA,@

rock, Sand

Method of size reduction: Sample Splitter [] Quartering [ ]

Stockpile M~ Whole Sample | ]

Hygroscopic Moisture

Content

Tare Number

Tare Weight (g)

L
1. 4%

Wet Soil + Tare (g)

52.25

Tare Number L-
Tare Weight (g) 10.20
Tare + Air-Dried Sample Weight (g)
(before #10 preparation) (142.473
Hydro Test Sample Weight (g)

(not including beaker weight) 9.3}
Tare + Oven-Dried #10 Washed (9) | ©&91.44
Tare + Oven-Dried #200 Washed . .

(including plus #10 material) © q 7‘5 . ‘;z

Hydro Beaker:

L

Calgon Batch #: 7284

Dry Soil + Tare (g)

he .34

Calgon Date: 04/ 2%/ 3 Technician: V240

Method of size reduction: Sample Splitter [] Quartering ¥~ Stockpile [] Whole Sample [ ]

1101F-A
Rev. 001

Hydrometer Analysis

4/29/2013 1232385  Technician: V2

13:51:00 START

13:52:00 1 j2.0 6 21.5
13:53:00 2 .5 6 21.5
13:56:00 5 1.0 & 25
14:06:00 15 j0.5 6 2.5
14:21:00 30 9.5 6 2.5
14:51:00 60 30 | b 21.5
18:01:00 250 2.5 b 72720
13:51:00 1440 2 (o 2.9

Sieve Analysis

Sieve Date: s / { I b Sieve Set #.
Sieve Size | Cumulative Weight (9)
Empty Tare 18. 42

2" 0,0
1% 1. TT

1" 54,5%
34 2212 44
1/2" 415, 4
308" 528.3\
#4 F34. 43
#10 22 1.90
#20 9.%>
#40 A4S 3L
#60 q62.10
#100 470.13
#200 CEITRL
Pan A*<.eL

_é_ Technician: _’Sg

T el e Wl B



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI JobNo: \WND9  ARisample D M Setup Date: O Z4-20!3  nitials: oG-

Sample Description: __<ai.

Method of size reduction: Sample Splitter [] Quartering [] Stockpile Pt~ Whole Sample [ ]

Tare Number

Tare Weight (g) 10. 4y Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) 323.32 Tare Number M
Hydro Test Sample Weight (g) Tare Weight
(not including beaker weight) 99,34 Wet Soil +%;ég()g) 5’;!:;%
Tare + Oven-Dried #10 Washed (9) | S3.3Q Dry Soil + Tare () |5F 20

Tare + Oven-Dried #200 Washed (g) :
(including plus #10 material) LS 0.6F

- !
Hydro Beaker: _[M\ __ Calgon Batch #: 2% 4 Calgop Date: C4/2%/(/3 Technician: Ak

Method of size reduction: Sample Splitter [] Quartering Stockpile [] Whole Sample []

Hydrometer Analysis

49013 193285  Technician: L4
Time ATme | oinder | ‘Bank | (C)
TS
13:59:00 1 [0.0 b |15
14:00:00 2 0.0 L 21.5
14:03:00 5 95 4 25
14:13:00 15 9.0 6 25
14:28:00 30 a5 L "5
14:58:00 60 20 6 2L5
18:08:00 250 F o 22.0
13:58:00 1440 3 L |2.€
Sieve Date: "7\/ \ / \3 SLVSef\%a_S!yef_l#s: _:(__ Technician:%

7 Sieve Size | Cumulative Weight (g)
Empty Tare 10,95
2 V.. N
1%’ )
1 ”n
3/4°
12" Vv
3/8" (CH5
#4 .92
#10 LY |
#20 3%, ¢
#40 65,63
#60 120. 3¢
#100 BEEES
#200 {5 o,’%(
1101F-A Pan 15 0.5 |
Rev. 001

™



ARI Job No.: WNO  ARisample iD.: N Setup D

Sample Description: __rocks, rushy-coloed ployey $4

ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

QH-724-20I13 initials: Al

Adebiic

35:

debns pvaanic

Method of size reduction: Sample Splitter [] Quattering []* Stockpile Y~ Whole Sample [ ]

Tare Number

Tare Weight (g)

Tare + Air-Dried Sample Weight (g)

(before #10 preparation)

Hydro Test Sample Weight

(not including beaker weight)

Tare + Oven-Dried #10 Washed (g)

Tare + Oven-Dried #200 Washed (g)
(including plus #10 material)

N
10.10 Hygroscopic Moisture
A Content
5 76153 Tare Number N
g Tare Weight (g) {46
£3.14 Wet Soil + Tare (9) | 9.3
e ”v"\ Dry Soil + Tare () |7. 6%
200.%%

Hydro Beaker: _DN __ Calgon Batch #: __2.34  Calgon Date: 04/23/13 Technician: At

Method of size reduction: Sample Splitter [] Quartering []

Hydrometer Analysis
193285 Technician: ,@[I

1101F-A
Rev. 001

4/29/2013

Time A Time C-I;i?::lter %a;;gnokn T?E:n y
s | sTART [N
14:06:00 1 24.0 6 215
14:07:00 2 28.5 6 L5
14:10:00 5 76.0 L 7215
14:20:00 15 215 N 215
14:35:00 30 18.0 G 21.5
15:05:00 60 I5.0 6 22.0
18:15:00 250 10.S (» 22.0
14:05:00 1440 E2Y o 21 §

Sieve Date: 5/ ( I l3

Sieve Analysis

Sieve Set #:
Sievé Size Cumﬁlative Weight (g)
Empty Tare 1¢.09
2" - S.09 | ~3
1%’ 2292 ccn | =%
17 {c.CY
3/4° 14,¢6
12" 22,9
3/8" ¢3.59
#4 12€-99
#10 1%.5%
#20 {5¢.¢1L
#40 169, +1L
#60 V20.5¢
#100 29 270
#200 43.06
Pan 1090, 3R

A Technician: g A

Stockpile [] Whole Sample it}

iy

BfR I =T
= e = =



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI JobNo.. WNOTG ARl SampIeID () setup Date: 04 24- 72013 Initials: 26

Sample Description: S\ H k3
Method of size reduction: Sample Splitter [] Quartering [ ]

Stockpile [ Whole Sample [ ]

Tare Number [0)
Tare Weight (g) 9.96 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) yyi(.02 Tare Number 0O
Hydro Test Sample Weight (g) . Tare Weight I

(not including beaker weight) 245 10%.00 Wel Soi +9rar<(ag() TG l4§)l
Tare + Oven-Dried #10 Washed (9) | 272973 Dry Soil + Tare (@) q']:'z L
Tare + Oven-Dried #200 Washed (g) 1] .

(including plus #10 material) 160

Calgon Date: ¢4/2%/13 Technician: Lh

Stockpile ﬁ Whole Sample [ ]

Hydrometer Analysis
193285 Technician: ﬁ

Hydro Beaker: O Calgon Batch #: 28541
Method of size reduction: Sample Splitter [ ] Quartering [ ]

4/29/2013
’ . Test Calgon | Temp
Time ATime | cojinder | Blank | (°C
e | sTaRT
14:14:00 1 22.0 A 21.5
14:15:00 2 19.0 & 215
14:18:00 5 17.0 6 UL
14:28:00 15 4.5 6 215
14:43:00 30 12.5 b 71.5
15:13:00 60 /1.0 b 22.0
18:23:00 250 & o |220
14:13:00 1440 =3 e |20..€
Sieve Analysis
Sieve Date: 4/ I / 13 Sieve Set #: _‘j_ Technician: \J O\
Sieve Size Cumulative Weight (g)
Empty Tare 0.0
2" (W.C L
1% 0.6
1" 20.3F
3/4” 48.3F
172" 44.5Y4
3/8” 6%.40
#4 120.26
#10 (a9,%1_
#20 132 VL
#40 143 ¢y
#60 200 AF
#100 231.100
#200 19%.SF
L101E-A Pan 241.,54&
Rev. 001

A e Ating wwes WPPWED Liniao
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ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI Job Ng.,. WNOCT ARI Sample ID.. c E‘ Setup Date: 0 '4 -24-72013 Initials: vé/(”
VR

Sample Description: _mediunm _dark— co sord, fuel-hie_odor  celt vubbey -\l P‘\ani.o.g
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [] Whole Sample [
 SAMPLE (owshuED

Tare Number P
Tare Weight (g) 9 97 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) - Content
(before #10 preparation) | 29.0Z Tare Number P
Hydro Test Sample Weight (g) Tare Weight
(not including beaker weight) —')'?- 5 67 Wet Soil + gTare(eg()g) 91,5;:}5
Tare + Oven-Dried #10 Washed (9) | 30.37% Dry Soil + Tare () | L 34
Tare + Oven-Dried #200 Washed (g) ~
(including plus #10 material) 38 S ,7>

Hydro Beaker: P Calgon Batch # 231 Calgon Date: 07 125113 Technician: 4
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [] Whole Sample {

Hydrometer Analysis
Al

4/29/2013 | (93285 Technician: /24~
Time ATme | Cyinder | Blank | (C)
14:20:00 START
14:21:00 1 3.0 6 2.5
14:22:00 2 700 6 215
14:25:00 5 3.0 b 215
14:35:00 15 U5 6 225
14:50:00 30 1320 | & 215
15:20:00 60 j1.0 6 22.0
18:30:00 250 A (o 270
14:20:00 1440 =) - 21.S

N Sieve Analysis ;
Sieve Date: 5/ (} i’) Sieve Set #: 3 Technician: C/\

Sieve Size | Cumulative Weight (g)
Empty Tare .9%
>
1%
17
3/4"
172" [Ool
3/8" S
#4 20\%
#10 2920
#20 20 2
#40 Lro.qy
#60 Dt
#100 R a3
#200 85.00
LI01F-A Pan BR .2l
Rev. 001
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ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422
_ X Setup Date: 04 742013 Initials: uég-

ARI Job No.: WN© ARI Sam 0Ele ID.:
Sample Description: _Sand, v
Method of size reduction: Sample Splitter [] Quartering [ ]

Stockpile 1 Whole Sample [ ]

Tare Number 6]
Tare Weight (g) 9 30 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) ev4. 9% Tare Number 0
Hydro Test Sample Weight (g) i e
(not including beaker weight) q9. 22 WLT;;Y i'%':rés()g) l-l.: Gg (.
Tare + Oven-Dried #10 Washed (g) | <{0€].3% Dry Soil + Tare (g) | §, 6’ 7
Tare + Oven-Dried #200 Washed (g) :
(including plus #10 material) S_O(Lo\ Le

Hydro Beaker: Calgon Batch #: 234 Calgon Date: oM /2 v/i3 Technician: M‘
Method of size reduction: Sample Splitter [] Quartering [}~ Stockpile [] Whole Sample [ ]

Hydrometer Analysis
@ [22+217245 Technician: J{-

4/29/2013
. . Test Calgon Temp
Time A Time Cylinder Blank °C
| sTART
14:28:00 1 3.5 L 205
14:29:00 2 2.0 b 215
14:32:00 5 35 b 2.5
14:42:00 15 3.0 A 21.5
14:57:00 30 +.0 6 2L5
15:27:00 60 L0 6 22.0
18:37:00 250 L e | 215 'Zéf
14:27:00 1440 (» . ‘l2is
‘ Sieve Analysis
Sieve Date: 5-1-\% Sieve Set #: Technician: __é&
Slevieiislze Curmulative‘Wéiéht (g) -
Empty Tare CT_?’L
%
1% 13399%
1 7x2. 20
3/4” 292. 30
172" 224 43
3/8" 255,20
#4 207 .SL
#10 Go® G
#20 Y20L.\A
#40 4R 4R
#60 U332
#100 491.1,0
#200 o2 A3
1101F-A Pan 0300
Rev. 001

g_’,ﬁ,ﬁﬁ?ﬁﬁ fBTBRIAREI IR

T Tt ot e e



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI Job No.: WN 09  ARI Sample ID.: § setup Date: 04 242013 nitials: 20

Sample Description: _Sand, lavde yoeks
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [] Whole Sample 3

Tare Number K SAMAE ConsumMED
Tare Weight (g) 10.20 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) | Content
(before #10 preparation) [1005.29 Tare Number R
Hydro Test Sample Weight (g) Tare Weight 151
(not including beaker weight) 9952 Wet Soil + %art(aj()g) A [5:} 7
Tare + Oven-Dried #10 Washed (9) | (p(z( 80 Dry Soil + Tare (9) |4, /' 77
Tare + Oven-Dried #200 Washed (g) 5 @2 )
(including plus #10 material) 5138

Hydro Beaker: _( g Calgon Batch #: 234 Calgon Date: 0"_/[23/ /3 Technician:%

Method of size reduction: Sample Splitter [] Quartering [}~ Stockpile [] Whole Sample [ ]

Hydrometer Analysis
272072013 11134235 & Technician: _k&

Time A Time C-I;i?\sger CBaI;gnokn ng P
14:34:00 START
14:35:00 1 95 A 21.5
14:36:00 2 20 L 1.5
14:39:00 5 8.0 b 21.5
14:49:00 15 2.0 b 215
15:04:00 30 +.0 6 22.0
15:34:00 60 F0 b 22.0
18:44:00 250 W G 22 o
143400 | 1440 - L 21.Y

S 13 Sieve Analysis
Sieve Date: V- Sieve Set #: 22 Technician:ﬁ,

7SieﬁvemSi;e T Cumvulative>Wéight (gi
Empty Tare 0.3\
>
1% K15 7
1 [ E(=raks
34" U3 20
12" Sel. 2%
3/8" 538.2(,
#4 25y
#10 S-S
#20 (54593
#40 A8 DS
#60 360
#100 353 |
#200 F M
1101F-A Pan I 8%

Rev. 001
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ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI JobNo.. WWOF  ARisampleID:_ S Setup Date: Q- 242013 nitials: 24~
Sample Description: __Sand, ko cks
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [] Whole Sample e

* SAMPLE  CANSUMED

Tare Number S
Tare Weight (g) 10.46 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) Fg. . F Tare Number <

Hydro Test Sample Weight (g) Tare Weigh

(not including beaker weight) 99138 Wet Soil i%—a—t"(;g()g) ‘{;—é 3
Tare + Oven-Dried #10 Washed (g) | ‘259.21 Dry Soil + Tare (@) | 62 1Y
Tare + Oven-Dried #200 Washed (g) l_\_%g&.’ *

(including plus #10 material) -

Hydro Beaker: [AS Calgon Batch #: 234 Calgon Date: 01 (2912 Technician: A1
Method of size reduction: Sample Splitter [] Quartering [}~ Stockpile [] Whole Sample [ ]

Hydrometer Analysis
[ 193235 Technician: ,!/:({

4/29/2013
. . Test Calgon | Temp
Time ATime | ciinder | Blank | (°C
14:41:00 START
14:42:00 1 25 L 21.5
14:43:00 2 F.0 [ U5
14:46:00 5 L5 (, 21.5
14:56:00 15 6.5 A 1.5
15:11:00 30 5.0 6 1220
15:41:00 60 - |6 abotin oo
18:51:00 250 ) ') 22
14:41:00 1440 | G o 215
: Sieve Analysis i
Sieve Date: 5113 Sieve Set #: Technician: %
Sie;e Sizé [ Currrrrlrulativé Weig;ht (9) 7
Empty Tare 10 =<\
5
1%
1 . 7
3/4” 123 14
1/2” us. 5+
3/8 23 S
#4 29(.02
#10 276 A
#20 U248
#40 2( 4o O\
#60 U313
#100 U28 Qo
#200 U225
1101F-A Pan 43457
Rev. 001
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

April 9, 2013

Zanna Satterwhite
GeoEngineers, Inc.

Plaza 600 Building

600 Stewart Street, Suite 1700
Seattle, WA 98101

RE: Client Project: Gas Works Park, 186-846-01
ARI Job No.: WJ09

Dear Zanna:

Please find enclosed the Chain of Custody records (COCs), sample receipt
documentation, and the final data package for samples from the project referenced above.

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

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

Sincerely,

ANALYTICAL RESOURCES, INC.
ot
YIS
Cheronne Oreiro

Project Manager
(206) 695-6214

cheronneo@arilabs.com

www.arilabs.com

cc. eFile: WJ09

Enclosures

Page 1 of 2 fé

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



Chain of Custody Documentation

ARI Job ID: WJ09



{

(

Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number:
\

'?urn-around Requested:
Slan

AR Client Company:

Oeorthy e

Phone:

20 499 7S8%

Client Contdct:

Zanna Sattenviute

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

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

Client Project Name:

K

Notes/Comments

Gas werks fark =
Client Project #: Samplers: - - Ve ¥
| 150 -S%6 -0) Lanns Snllenduly ; [aul foby nebfe ﬁ;‘
Sample ID Date Time Matrix | No. Containers I é%ﬁ
Mw39p-9,5-1.5 3)15)i3| 0925 | Sal
Uw34D-0% 1o |3243] 114 | Sel S X '
Mw29D- j4-1S  [3|as(13 1209 | Ssil foep

Rinse - 0%251%

3[13)13| 1202 | Wader

MW 2935 - 35155

3hsp3| j419 | Swl

Mmw37s —[¢.5-20

3(20(3| (S35 | Se

Mw 31s - g-9

220[B1M5> | e |

X [¥
X |x

M 375 -0.S -

2206 (M [Se

— 4 (— \Y\—t-%ﬂ

WMW3F5- B.5-i4.5 | Seefs| (o | % | Y Yo
Comments/Special Instruction Relinquished by o / Received by. Received by
X ﬂe-lﬂ A S0 s LLF {SlgnatW (Signature) /4\ (Signature)
¥ Printgd Nam s = Printed Name' Printed Name*
& Q't‘jl PAﬂa MHMS . ﬁﬁ(é{’/ «_bjﬂ}'dﬂ E\c}/‘ !'{“ jf”’/
{ Company* i Company : Company:
é:v @‘ﬁr\.&m A K\
Date & Tyme: Date & Time: Date & Time
etz /635 3720/

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

i signed agreement between ARI and the Client.

Q said services. The acceptance by the client of a proposal for services by AR release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

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



Chain of Custody Record & Laboratory Analysis Request

I—_—
ARI Assigned Number: Turpsaround Requested: Page: -2 of ?—_ Analytical Resources, Incorporated
/Z(rt( ol Analytical Chemists and Consultants
ARI Client Company: Phone: . Date: . Ice ) 4611 South 134th Place, Suite 100
GeoBryingy 5 8 451 TS VY 3[2¢(\3 | Present? Tukwila, WA 98168
Cllent Contact: 7 No. of Cooler 206-695-6200 206-695-6201 (fax)
_4:-_(._/'1 nei gc{ ZlIE Ay Lo Z‘u Coolers: 3 Temps:
Client Project Name: '=“;; Analysis Requested Notes/Comments
Oexs verds Pk s § N L R
Client Project #: Samplers: ; Mrﬁ“' ; N &3 ey
4 e -7 L 2 IR e S &
{5 -S b —ef Pl Pobarebe , Tohofek 2, 50 o) 2k sy d oy 5
: . <™ 2
Sample ID Date Time Matrix No Containers & w
D’ﬁ, Med < AL
11-12 o [ 32063 Iogg & s Satre=—cammeemle
> : 0830 | S [V * x| XM
MR35 -85 - 3ja /13| 033-| 9 / X
WA BBS— SIS Blzels] 1Z00] S ( X Congrecnle
V
MW3BES ~ & - 9 Blzely (00| S | 4 | x| X
mw 3¢5 0- il 320 ‘200 | & \ o
Rinse — 03213 3 3| (24 | W 5
Tripe Rlawk -€32613 | 3]2¢]13 RV = X
¥ ¥
c :
MW 30)D - 3’25 '|3 03?’.) A I B (,6%.‘4:' ga_‘_’?k
¥ 7
MW315-75-%  |326[3]53S | 5 1 X
MW315 - 7.6 - 20 %!ch/e 1S25,| S ( X Cornpos ="
COmmentstpem |nstruc‘|ons Relnguished Received by: Relinguished by Received by =
ﬁ (Signatul (Signature) W (Signature) (Signature)
Printed Nam Printed Name' Printed Name. Printed Name:
TR L il
fE “’5 s Ozt’v\/ Jd/’ﬂson thbl YrSm
¢ % Cdmpaw Company’ Company Company
( . AR
( GEecEnGauueers, Wi
Date & Time Date & Timg, Date & Time: Date & Time
s 3eeis /635 Seelin IS
(8 Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
[9 meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

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

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



‘ F Analytical Resources, Incorporated .
a Analytical Chemists and Consultants COOler Rece’ pt Form

ARI Client C‘;@o E “”\j (1eos Project Name

COC No(s) : @, Delivered by Fed-Ex UPS Qouriegfand Delivered Other:

Assigned ARI Job No l g];ﬂ E] Tracking No. NA

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @
Were custody papers included with the cooler? . R e e gES ] NO
Were custody papers properly filled out (ink, signed, etc.) T o sw ; NO
Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemistry). .. -Z

If cooler temperature is out of COWI form 00070F .3/ / Temp Gun_ 908 727295 i
- S -7 é
' Date 26/ Time.

Cooler Accepted by { S_

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? . ... YES (NO)

What kind of packing material was used? . . B@’p Gel Packs@gﬁe F@( Paper Other:

Was sufficient ice used (if appropriate)? .. .. .. NA g NO
Were all bottles sealed in individual plasticbags? . . . . .. . ... .. ... . .. L. NO
Did all bottles arrive in good condition (unbroken)? .. . ... ... .. e, @ NO
Were all bottle labels complete and legible? ., . ... .. E NO
Did the number of containers listed on COC match with the number of containers received? 8 NO
Did all bottle labels and tags agree with custody papers? . ... @ NO
Were all bottles used correct for the requested analyses? . @ NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . A, YES NO
Were all VOC vials free of air bubbles? . .. . ... ... NA YES @
Was sufficient amount of sample sent in each bottle? . @ NO
Date VOC Trip Blank was made at ARL . . oo veer oo oo NA ngggﬁ’z'

Was Sample Split by ARI @ YES Date/Time: Eguipment. Spht by

Samples Logged by: 'qu Date- \3'/.3 4‘!&3 Time. /m

** Notify Project Manager of discrepancies or concerns ™

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions: g{ d
18 ~200 nse-0320!3 N0S WO AAUSIS (AR(UESH
LO??Q(( ~5r BFTK * Afs .\A\d;me a ¥

raed
{55 »
/CD ' 3 Pinse -532513 T only ambers viads provicts
By. f}\/ J Date L) 7/1 5 -
Semalt Air Bubbleg Peabubbles’ Small = “sm”
o A4 mm Peabubbles > “pb
e u es 113 »
e o 9@ = 2
e @ Large = “ig”
Headspace 2 “hs”
0016F Cooler Receipt Form Revision 014

3/2110



GWP - WJ09 COC markup

Subject: GWP - WJ09 COC markup

From: "Zanna A. Satterwhite” <zsatterwhite@geoengineers.com>

Date: 3/27/2013 5:09 PM

To: "Cheronne Oreiro (cheronneo@arilabs.com)" <cheronneo@arilabs.com>

CC: "Sue Dunnihoo (sue@arilabs.com)" <sue@arilabs.com>, "Mark J. Lybeer" <mlybeer@geoengineers.com>, "Paul D.
Robinette" <probinette@geoengineers.com>, "Dan M. Baker" <dbaker@geoengineers.com>, Claudia De La Via
<cdelavia@geoengineers.com>, "John T. Peters" <jpeters@geoengineers.com>, Andrew Johnson
<ajohnson@geoengineers.com>

Cheronne,

Here is the COC markup for the first Gas Works Park sample shipment on 3-26-13
(WJ09) .

Please send me copies of the COC whenever there is a cooler pickup from the site

and I will review and make changes. Next cooler pickup is scheduled for tomorrow
(Thursday) at 4:30.

It is our understanding that if we need to ask ARI to analyze any of the soil

samples that are listed as "hold" on the COC, we must do so within 14 days of
sampling to stay within the hold time for BTEX & PAHs.

Thank you,

Zanna

Confidentiality: This message is confidential and intended solely for use of the
individual or entity to whom it is addressed. If you are not the person for whom
this message is intended, please delete it and notify me immediately, and please do
not copy or send this message to anyone else.

Attachments

WJ09 COC markup 3-27-13.pdf 1.4 MB

o LHIGT  GASBLEI3 511 PM



Chainof Custody Record & Laboratory Analysis Request

248 e l'(L-/’r 5=~ 713

[ARI Assigned Number: lmmmm Requested: - Page: of ical i ncorporated
| i L‘Qeol Standase] / Z~ ” :nnaa:znuca: (R:ﬁzomimd Consultants
ARl Client Company: Phone: Date: ice - 4611 South 134th Place, Suite 100
| Ine i 206 499 7582 ' — 0 Tukwila, WA 98168
Client Coptdet: No. of Cooler 206-695-6200 206-695-6201 (fax)
Zanna Saitenviyte Codlers: o e T
Client Prgject Name: V4 Analysis Requested Notes/Comments
crﬁﬁs ‘e%_wts ek Samplers: ‘EQ g:;- 2 §
_hf_@ffwé -0/ kws’%.éﬁg é.@ ‘g& o8
- i 1S R
Sample ID Date Time Matrix | No. Comainers 2—% c;_% o 3% 2
Mw39D-9,5-15  |3)25i3| 0938 | Sal | i | X
MWz 4D~ 0% - lo 323113 1149 | Sal B<S| | x | X
M 39D- iuv-1S (3]sl 1262 | Seil | 4 o
Rinse|- 63251% 2j15h3| 1202 |Wader | S % X
MWZaS- 25135 |3hsh3| 419 | Sal | | X (vyosite
Vnwfs ~145-z0 |3(26(61s35 | Set | H * | ¥ HeD
MwWBTS — -9 [326{3M5> [ Seil | X | X
Mo BIo- 0S5 -1 [3hefa{ MU [god | | | X
MW BTS B.S-S | Boufs| (ot | S | 4 Houd
- Liz [ | _ _
AT, b | N = =
m - 3 :_'_,. Printed Name: Printed Name: Prirted Name:
alk‘jl ?M'}andws‘ 7&/\5/”5‘{”«7 E\Cl’l %Ldl/
: . Company: b Company: Company:
G D pimors ARY
Date & Time: Date & Time:, . Dats & Time: Dats & Time:
Fegfz /635 | 3hdn (35

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

meets s
said servi
signed ag
Sample
retention

rds for the industry. The fotal liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
The acceptance by the client of a proposal for services by AR refease ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
nt between ARI and the Client.

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



Chain of Custody Record & Laboratory Analysis Request

248 e bupt 52773

ARI Assigned Number: Turgaround Requested: Page: 7 of Asmlyfical Resources; incorporated
T e E &
AP ingp i 206 4545 ISEX 3[z6(13 | Present? Tukwila, WA 98168

E hc;z JWM& ) é Cug!%rgi ?:Dr!g: 206-695-6200 206-695-6201 (fax)
Glie%P‘i’t:;;d Nﬁ;r t( }94,‘& "-"g Ana]ys;él Requested Notes/Comments
T[St ~o Bt P ot TRz ool o g 5 2

Sample ID Date Time Matrix | No.Cortainers & . !9& 2% ‘% g __
ko B [T o | 5 (%8| = | = | = [ 4" —=
MR3RS-8.5 - 3Jfi3| B33 | S 7 x|
W ZBS— S-1S [Blzalls] 200 S { X Consrosnle
MWBES = < — Q 3jzely (zoO| S o e | -
mw3gs—o-il  [3[20p vo | & | | X
Rinse - 032612 3leei3| 248 | W & o D
T Blawk -03213 ’v!%,b” w | % X
M 29D ~lb- 19  [32c)3| 06% | S i X (g orbe
MNFT15-75-% 36|63 | S | | X
MWFIS-75-20  |Bldnliszs,| S | X Cornpos T

ra”:ﬂ‘ Pa 4'\55513 jﬂ%w Jdé}?__fon | R;le /{‘hcso-- |
_ Company: Company: R' Company: Compary:
%‘:‘Eﬂui—m_us. e Date & Timg; 7 Date & Time: Date & Time:
Y2403 /€35 "2/ /635

Limits of |Liability: AR!uﬁ!perﬁonnaﬂmquesfadsemmhWWWWMM!SWWM@WMMI%Mm Program. This program

meets
said
signed

Sample
retention

for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
eement between ARI and the Client.

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



Case Narrative, Data Qualifiers, Control Limits

ARI Job ID: WJ09
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ANALYTICAL
RESOURCES @
INCORPORATED

Case Narrative

Client: GeoEngineers, Inc.
Project: Gas Works Park, 186-846-01
ARI Job No.: WJ09

Sample Receipt

Sixteen soil samples, two water samples, and a trip blank were received on March 26, 2013
under ARI job WJ09. Select samples were archived upon receipt. The cooler temperature
measured by IR thermometer following ARI SOP was 2.1°C. For further details regarding
sample receipt, please refer to the Cooler Receipt Form.

BETX by SW8260C

The samples were analyzed within the method recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recoveries were within control limits.

The method blanks were clean at the reporting limits. The LCS and LCSD percent
recoveries were within control limits.

PAHSs by SW8270-SIM

The samples and associated laboratory QC were extracted and analyzed within the method
recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recoveries were within control limits.

The soil method blank was clean at the reporting limits. Naphthalene was present in the
water method blank at a level that was greater than the reporting limit. All detected water
results for this compound have been flagged with a “B” qualifier. No further corrective
action was taken.

The LCS and LCSD percent recoveries were within control limits.

The matrix spike and matrix spike duplicate percent recoveries were within advisory control
limits.

Case Narrative WJ09 Page 1 of 2
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ANALYTICAL
RESOURCES @

INCORPORATED
Arsenic by SW200.8

The samples and associated laboratory QC were digested and analyzed within recommended
holding times.

The method blank was clean at the reporting limit. The LCS percent recovery was within
control limits.

The matrix spike percent recovery was within control limits.
The duplicate RPD of arsenic was outside the 20% control limit for sample MW39D-0.5-1.5.

All relevant data have been flagged with a “*” qualifier on the Form VI. No further corrective
action was taken.

Geotechnical Parameters

A laboratory-specific case narrative follows this page.

Case Narrative WJ09 Page 2 of 2
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” Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: GeoEngineers ARI Job No.: WJ09

Client Project: Gas Works Park Client Project No.: 186-846-01

Case Narrative

1. Four samples were submitted for analysis on March 27, 2013, and were in
good condition.

The samples were submitted for grain size distribution according to ASTM
D422. The samples were prepared according to ASTM D421.

An assumed specific gravity of 2.65 was used in the hydrometer calculations.
A standard milkshake mixer type device was used to disperse the fine
fraction sample for one minute.

One sample from this job, MW39S-3.5-13.5, was chosen for triplicate
analysis. The triplicate data can be found on the QA summary table.

Due to the sandy nature of the samples, there was not enough fine
material to acquire accurate hydrometer readings. Sample MW39S-
3.5-13.5, required curve fitting between the sand and silt fractions.

7. The samples displayed an oily sheen and all the samples gave off a

very strong fuel like odor. The presence of a fuel-like contaminant

may have affected the grain size distribution.

The data is provided in summary tables and plots.

There were no further anomalies in the samples or test method.

: Date: 4//7 A 13
"Geotechnical Laboratory Manager /7

Reviewed by: %W Date: Hpr f} q; 2014

Teehnician

n

o o A0

© ®

Released by:

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 * 206-695-6200 «-20bH95-6Z0ETak 1 =



Project Name:

ARI Job No:
Client: Geoengineers

Project Event:

WJo9

Sample ID Cross Reference Report

186-846-01

Gas Works Park

ANALYTICAL

INCORPORATED

WO do e Wk

ART ARI

Sample ID Lab ID LIMS ID Matrix Sample Date/Time VISR

MW39D-0.5-1.5 WJ0%A 13-6319 Soil 03/25/13 09:38 03/26/13 16:35
MW39D-08-10 WJ09B 13-6320 Soil B3/25£13 11819 03/26/13 16:35
MW39D-14-15 WJosc 13-6321 Soil 03/25/13 12:09 03/26/13 16:35
MW395-3.5-13.5 WJo9D 13-6322 Soil 03/25/13 14:19 03/26/13 16535
MW378-19.5-20 WJOSE 13-6323 Soil 03/26/13 15:35 03/26/13 16:35
MW375-8-9 WJOSF 13-6324 Soil 03/26/13 14:53 03/26/13 16:35
MW375-0.5-1 WJ09G 13-6325 Soil 03/26/13 14:11 03/26/13 16:35
MW375-13.5-14.5 WJO09H 13-6326 Soil 03/26/13 16:19 03/26/13 16:35
MW39D-17-18 WJ0SI 13-6327 Soil 03/26/13 08:30 03/26/13 16:35
MW385-0.5-1 WJ09J 13-6328 Soil 03/26/13 10:37 C3/26/13 16535
MW38S5-5-15 WJO0SK 13-6329 Soil 03/26/13 12:00 03/26/13 16:35
MW385-8-9 WJO9L 13-6330 Soil 03/26/13 12:00 03/ 26/13 16435
MW38S-10-11 WJO9M 13-6331 Soil 03/26/13 12:00 03/26/13 16:35
MW39D-16-19 WJO9N 13=6332¢ 1501l 03/26/13 08:30 03/26/13 16:35
MW37S-7.5-8 WJ090 13-6333 Soil 03/26/13 15:35 03/26/13 16:35
MW37S-7.5-20 WJoo9p 13-6334 Soil 03426713 15535 03/26/13 16:35
Rinse-032513 WJ09Q 13-6335 Water 03225713 1303 03/26/13 16:35
Rinse-032613 WJOSR 13-6336 Water 03/26/13 13:48 03/26/13 16:35
Trip Blank-032613 WJo9s 13-6337 Water 03/25/13 03/26/13 16335

Printed 03/28/13 Page 1 of 1
N TAS  Be@13
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Geotechnical Data

A

SM

SS

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

Samples were frozen prior to particle size determination

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

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

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

Page 3 of 3



Geotechnical Analysis
Report and Summary QC Forms

ARI Job ID: WJ09
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GeoEngineers

186-846-01

Gas Works Park

Percent Finer (Passing) Than the Indicated Size

44

#10

#20

#40

#60

#100

#200

Sieve Size (microns) 3 2 142 1 34 112 318 @750y | (2000) | (850) | w425) | @50) | (150) 5) 32 22 13 9 7 3.2 13

1000 | 100.0 | 1000 [ 1000 | 1000 | 896 878 690 440 277 182 126 86 48 48 32 21 1.6 11 1.1 11

MW39S-35-135 1000 | 1000 | 1000 | 1000 | 943 837 778 589 38.0 249 161 10.8 7.3 38 34 29 17 1.7 06 0.6 06

1000 | 1000 | 1000 | 1000 | 96.9 87 1 84 1 66 2 439 280 18 3 12.6 85 46 44 27 22 16 11 0.5 05

MW38S-5-15 100.0 | 1000 | 1000 | 1000 | 923 869 781 628 44.4 292 174 10.0 56 24 21 11 11 11 07 00 00

MW39D-16-19 100.0 | 1000 | 100.0 | 1000 | 914 815 76 4 691 637 58.3 511 402 287 184 10.8 76 60 44 28 12 04

MW375-7 5-20 1000 { 1000 | 1000 | 1000 | 887 732 69.7 612 485 374 289 204 137 79 76 59 45 37 25 17 0.8

Testing performed according to ASTM D421/D422

WJo9




GeoEngineers

186-846-01

Gas Works Park

Percent Retained in Each Size Fraction

‘Tﬁ\a’ery %
, % Coarse % Coarse % Fine | % Fine | % Very
Description % Coarse Gravel % Gravel Sand % Medium Sand % Fine Sand Ccsallrlse Silt Me;:?m Siit Sil Fine Silt % Clay
Particle Size (microns)]  3-2" 241 /2" | 1420 1-3/4" | 3/4-1/2" | 1/2-3/8" | 3/8"-4750 421%%' 2000-850| 850425 | 425-250 | 250-150 | 150-75 | 75-32 32-22 22-13 13-9 9-7 7-32 3213 <13
0o 00 0.0 00 104 18 189 250 16 3 95 56 40 38 01 1.6 11 05 05 00 0.0 14
MW395-35-135 00 00 0.0 57 10.6 58 189 199 14.1 88 52 3.5 35 04 086 11 0.0 11 0o 0.0 06
00 00 00 3.1 97 30 17.9 222 159 9.7 57 41 39 02 16 05 05 05 05 0.0 05
MW388-5-15 0.0 00 00 77 54 88 15.2 184 152 18 74 44 32 03 09 00 00 05 07 0.0 00
MW39D-16-19 00 0.0 00 86 g9 51 73 54 54 7.2 109 15 10.3 76 32 16 16 16 16 08 04
MW37S-7 5-20 00 00 0.0 13 15.5 35 85 126 1.1 84 85 6.7 58 03 17 14 08 1.1 08 08 08
ik
4
!E]l:‘ WJ09
i
Y
bos
4V

ifl




Chent GeoEngineers Project No 186-846-01

Project Gas Works Park
AR Tnplicate Sample 1D WJ08D Batch No WJ09-01
Chent Tnplicate Sample 1D MW385-35-13 5 Page 10f1
Relatve Standard Deviabon, By Size
Sample ID 75000 50000 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 32 22 13 9 T 32 1
MW3953 5- 000 | 1000 000 000 | 1000 | 896 87 690 440 277 z 12 B 4 4% : 21 ] 1 i
MW395-3 5- 000 1000 000 000 943 837 7 589 390 249 10 i 3 34 . 7 7 E 0 0
MW395-3 5- 000 1000 000 000 96 9 87 1 84 662 438 280 3 12 8 4 44 7 22 ] 0 0
AVE 100 00 100 00 100 00 100 00 a7 06 B6 82 8327 64 69 42 30 26 88 17 54 12 03 814 440 419 2892 201 165 091 073 073
STDEV 000 000 000 000 2.85 299 505 518 288 172 129 102 o 055 069 023 026 006 029 029 028
%RSD 000 000 000 000 294 344 607 801 6 80 640 733 8 51 878 12 41 16 49 779 12 85 376 3!_225 39 80 39 80
Thus Tnplicate apphes to the Batch Contaimng the Following Samples
Sample ID Dale Sampled Dale Set up Date Started Date Complete Data Qualriers
3/25/2013 4172013 4/41201 4/8/2013
MW395-35-135 3/25/201 411120 414120 AlB/20
31251201 411720 414120 41820
MW388-5-15 3/26/2013 411120 41420 4/8/2013
MW33D-16-19 3/26/2013 411120 4/4/20 4/8/2013
MW375-7 520 31261201 411120 4/ar20 4/8/2013

4



Grain Size Distribution by Hydrometer
Gravel Sand Silt Clay
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Gravel

Grain Size Distribution by Hydrometer
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Geotechnical Raw Data
Analyst Notes and Raw Data

ARI Job ID: WJ09
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b
I

Tnpl

Sample Number MW395-3.5-135 100 00 100 60 10000 10000 100 00 100 00 B9 64 87 84 68 96 4398 2769 18 24 1264 B63 4 84 476 37 212 158 ‘
125000/ 75000| 50000 37500 25000 19000 12500 9500 4750 | 2000 850 425 250 150 75 364 232 135 95 |
Test Temperature 205 5" ¥ F 15 p T 12" ki 4 10 20 40 60 100 200 »
|Specific Gravity 265 i
Sieve Analysis Portion Fydrometer Analysis Portion !
Weight of| Total
Sweve Percent | Percent Hydro Comp | Percent - ‘
| ’ Suze ‘?I.ul = Wag;?t of Retained | Passing Tane Reading | Comect | Finer & o = S
| are ]
— I 5 1028 00 000 | 10000
I ¥ 1028 00 000 | 10000
> 1028 | 000 000 | 10000 |
: 15 | 1028 00 00 00 00 15 529 4 4] 51 38704] D 01 |
| 1 10.28 00 00 | 10000 1 476 4 slasme? |
! 3 | 1028 | 000 00| 10000 85 317 47]2324084] 0 01 |
| 12| 2158 30 36 | 8964 15 8.5 212 49] 134925 |0 ¢ I
38| 2354 26 16 | 8784 30 8 ; 59 15 0] @ 566827 ( :
4 4414 | 3386 04 | 6896 60 75 : 06 15 116 783239
| 0 7139 | 6111 5602 | 4398 | 250 7 106 152| 3332119
20 888 41 | 1628 | 7231 | 2769 | 1440 7 106 152] 1388383
40 9575 | 2436 | 2574 176 | 1824
60 | 101.05 | 2066 | 3134 | 8736 | 1264
100 | 10484 | 3345 | 3535 137 | 863
W(142) = 200 | 10843 | 3704 | 3914 | 9516 | 464

106
68

wai
33

106
14
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Tnp2

171
135

in
96

057
68

ISampln Number MW385-3.5-135 10000 10000 10000 100 00 94 30 B369 7784 58492 3898 24 90 1605 1085 T3z 379 342 285
1250000 75000 : 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 67 233
Test Temperalure 055 ¥ i 15 b i e e s 4 10 20 40 60 100 200
Speciic Gravity 265 i
| Sweve Analysis Portion
- — | ot L
: Weightof  Total
Sieve Percenl | Percent Hydro Comp  Percent -
Sze S:iroul + Wehol Retamed | Passing Tme Reading Comect  Finer L = = 2
are Soil
: 5 1052 000 000 ' 10000
3 1052 000 000 10000
! 2 1052 000 000 10000
[Wetwia Tare 15" 10.52 000 000 | 10000 1 10 8.5 kR ] 147 5182345 0013535 1001385
Dry Wt & Tare 1 10 52 000 000 100 00 2 9.5 65 342 147 36747 0013535 1001385
Wit Moisture Y4 16 56 604 570 94 30 5 L] 65 285 148 23 30535 0013535 1001385
Wt Tare 12 218 1728 183 B369 15 L] 65 17 150 1352854 0013535 1001385
Dry Soil 1] M0 2349 2216 7784 30 8 65 17 150 9566827 0013535 1001385
Moisture Content 4 54.07 43 55 4108 58 92 60 7 65 057 152 6801659 0013535 1001385
[Ax Dry Total Sample 10 521 64 69 6102 3898 250 65 ] 057 152 3341118 0013535 1001385
Oven Dry Total Samp 20 ar s7 1236 14 08 75 10 24 90 1440 8.5 ] 057 152 1392133 0013535 1001385
Asr Dry Hydro Sample 40 8534 2013 2292 B3 85 1605
Owen Dry Wi Hydro 80 9991 2470 2813  B915 1085
Amount Plus #10 100 10301 2780 Mnes 9268 732
W (14 2) = = 200 12.11 3290 3_5 19 96 21 378

057
33

057
14




Tnp3

Sample Number  MW39S-3.5-135 10000 | 10000/ 10000 10000 10000 0680 6714 8411 6616 | 4394 2604 1832 1261 847 456 438 T2 0
125000 75000 50000| 37500 25000 19000 12500 500 4750 | 2000 850 425 250 150 75 35 233 135 96 68 33
Test Temperature 2088 - 3. o AR 4" 12 a4 0 20 40 80 _ 100 200 -
Grawity 265
2 . _ | S - Sieve Analysis Portion Hydrometer Analysis Portion
| Sieve W&:‘I‘iﬂf w:ot:ll of Percent . Percent T Hydro Comp  Percent e o K 3
Sze T 9 Retained | Passing "M Reading Comect  Finer
are Sail
| 5" 98 000 000 100 00
* 3 98 000 000 100 00
| 2" a8 000 000 10000
Wet Wt & Tare 112" 88 000 000 100 00 1 11 65 492 145 5153292 0013535 1001385
Dry Wt & Tare 1 98 000 000 100 00 2 1085 &5 438 146 3654214 0013535 1001385
Wt Moisture 34 1312 33z in 96 89 5 9 6.5 274 148 2330535 0013535 1001385
Wi Tare 12 23.52 1372 12 86 87 14 15 85 65 219 149 134925 0013535 1001385
Dry Soll kU] 26.75 16 95 1589 84 11 30 8 65 164 150 9566827 0013535 1001385
Moisture Content 4 4588 3608 3382 66 18 60 75 6.5 109 151 §783239 0013535 1001385
Air Dry Total Sample 10 69.61 59 81 56 06 4394 250 6.5 -] 055 152 3341118 0013535 1001385
Oven Dry Total Samp 20 84.16 14 55 1590 7196 2804 1440 65 -] 055 152 1392133 0013535 1001385
Aur Dry Hydro Sample 40 93.05 2344 2562 8168 1832
Oven Dry Wt Hydro 60 9828 28 67 33 87 35 1261
Amount Plus #10 100 102.07 3246 3547 9153 847
W(142)= 200 105.63 36 02 39 36 9542 4 58 - - . =

'E'ﬁ_L'sz_ 164 108 055 055

14

Page 1
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Sample Number MW385-5-15 10000 10000 10000 10000 10000 9228 86 93 7808 6283 4439 2820 17 37 998 559 236 205 114
125000 75000 50000 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 364 233
Test Temperature 2055 E x 15° 1" e 12" g 4 10 20 40 60 100 200
fic Grawty 285
: R Sieve Analysis Portion Hydrometer Analysis Porbon
Sweve w;‘:r:ot w::’:: of Percent | Percent i Hydro Comp  Percent o D K 5
Swe Tare Soil Retaned | Passing Reading Comect  Finer
5 10.32 000 000 100 00
¥ 1032 000 000 100 00
- 1032 000 000 100 00
[Wel Wt & Tare 15" 10.32 000 000 10000 1 13 65 297 142 5094689 0013535 1001385
Dry Wt & Tare 1 10.32 000 000 100 00 2 1 65 205 145 3643927 0013535 1001385
Wit Morsture 34 2087 1955 772 9228 5 9 65 114 148 2330535 0013535 1001385
Wit Tare 2 43 42 3310 1307 BE6 93 15 -] 65 114 148 1345535 0013535 1001385
Dry Soil 8 6583 55 51 2182 7808 30 9 65 114 148 9514371 0013535 1 nmsasi
Maisture Conlent 4 104 45 9413 Ty 6283 60 8 85 068 150 6764769 0013535 1001385
Aur Dry Total Sample 10 151.15 14083 5561 44 39 250 6 6 000 153 3350094 0013535 1001385
Cven Dry Total Samp 20 18448 3333 1519 70 80 2920 1440 -] ] 000 153 1395872 0013535 1001385
Aur Dry Hydro Sample 40 21043 5928 2702 8263 | 1737
Oven Dry Wi Hydro 60 22665 7550 3442 80 02 998
Amount Plus #10 100 23628 8513 3881 94 41 559
W{142) = 200 24336 8221 4204 9764 236

114
135

114 - 0868 000-
95 68 34
1
1
|
|
. S

000
14




‘Sample Number MW39D-16-19 10000° 10000, 10000 10000 10000 9142 8152 76 40 6510 6368 5830 5109 40 24 2873 1842 1084 763 602 441 | 281 ! 120 040

125000 750000 50000 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 M5 224 131 94 ' 67 .33 14
Test Temperature 205 5 3 2 15 * a4 1w kg 4 10 20 40 60 100 200
Specific Gravity 265 !
| | | Sieve Analysis Portion
| | Sieve w;':dh:_o* W:m::d Percent | Percent | . Hydro  Comp " "
i ‘ Sze Tare s'%u Retained | Passing Reading Correct ‘
| 5 1023 000 000 10000 |
‘ a2 1023 000 000 100 00 ‘
» 1023 000 000 | 10000 ,
Wel Wt & Tare | 15° 1023 000 000 | 10000 1 22 65 12 44 127 4822171 0013535 1001385
Dry Wt & Tare . 1 10.23 000 000 | 10000 2 20 65 10 84 130 34 53541 0013535 1001385 . :
Wit Moisture 013 | 34 3ee7 2964 857 ‘ 9143 5 18 65 763 137 2238527 0013535 1001385 ' '
‘Wit Tare | 112 7417 63 94 1848 | 8182 15 14 85 502 140 1307812 0013535 1001385 ; ‘
kU3 9185 81862 2360 | TE40 30 12 85 441 143 9355236 0013535 1001385
4 11712 10689 3080 @ 6910 &0 10 65 28 147 6690378 0013535 1001385 .
[Aur Dry Totad Sample 10 135868 12565 3632 ¢ 6368 250 75 6 120 151 3323085 0013535 1001385 |
Cwven Dry Total Samp 345 9067697 20 14258 670 537 4170 58 30 1440 65 6 040 152 1382133 0013535 1001385 |
Aur Dry Hydro Sample 78.58| 40 151.58 1570 1259 489 5108 ‘ |
Oven Dry Wi Hydro 79 43457689 ] 60 18512 2924 2344 5976 4024 |
Amaount Plus #10 125 65| 100 179.47 4359 34 54 7127 2873 !
W(142)= 124749634 l| |00 18233 645 4525 8158 1842 |

Page 1



Sample Number MW375-7.5-20 10000 10000, 10000 10000 10000 8873 7319 6866 6115 4852 3739 2894 2044 137 791 760 591 450 366 253 160 084
125000, 75000, 50000 37500 25000 19000 12500 9500 4750 | 2000 850 425 250 150 75 M5 223 130 93 67 a3 14
Tesl Temperature 205 5" ¥ 2" 15" 1 3" i lra g 4 10 20 40 60 100 200 | |
Specific Gravity 285 i i |
| Sigve Analysis Portion Hydrometer 15 Portion |
T
! Seve nghiof w:m: of Percent  Percent | . Hydra  Comp | Percent ' D K s
Suze T 9 Retained Passing e Reading Comect | Fner
are Soil
| 5 102 000 000 | 10000
¥ 1032 000 000 100 00
2 1032 000 000 100 00
15 10.32 000 000 100 00 1 23 65 929 125 4790934 0013535 1001385
1 1032 000 000 100 00 2 20 6.5 760 130 3453541 0013535 1001385
4 46.03 BN 127 8873 5 17 8.5 59 135 2225072 0013535 1001385
12 9525 B4 93 26 81 7319 15 145 8.5 450 139 1303979 0013535 1001385
el 106.41 96 09 3034 6566 0 13 65 366 142 9301587 0013535 1001385 .
| 4 13337 12305 3885 6115 60 1" 6.5 253 145 6652871 0013535 1001385 |
Aur Dry Total Sample | 10 173.37 16305 5148 | 4852 250 9 8 169 148 3295875 0013535 1001385 !
Cven Dry Total Samp | 20 19317 1980 1113 6261 3739 1440 75 8 084 151 1384823 0013535 1001385 !
Aur Dry Hydro Sample | 40 208.2 3483 1958 7106 2894 |
Oven Dry Wt Hydro | 60 22332 4995 2808 7956 | 2044 i
Amount Plus #10 100 23520 6182 3481 8629 | 1371 !
wit42)= L 3 200 24561 7224 4061 92 09 791

Page 1



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422
etup Date: o4 /0 l'/ 2013

Initials: ¢ &'

Sample Description: G- LIKE WATERB_

Method of size reduction: Sample Splitter [] Quartering [] Stockpile |
Tare Number p-1
Tare Weight (g) 10.29 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) /19.81 e Nober: | el

Hydro Test Sample Weight (g) 3 Tare Weight (g )
(not including beaker weight) ‘I‘ZL‘({:r Wet Soil + Tari ()9_) 3} q-f:{;r.

= ’
Tare + Oven-Dried #10 Washed (g) | 7-2.5C% Dry Soil + Tare (g) 7S
Tare + Oven-Dried #200 Washed (g) s
(including plus #10 material) 109 .44t

Hydro Beaker: L 2E Calgon Batch #: o fj 2 Calgon Date:gé:f) 4 Technician:
Method of size reduction: Sample Splitter [] Quartering [] Stockpile ) Whole Sampl
Hydrometer Analysis

4/42013 | 1AZR25 Technician: Lo
e A Time CTIi?'nsc’iter (‘.ée:;g:kn TE(r:n ]
8:00:00 START
8:01:00 1 s LS | 205 |
8:02:00 2 I\ S | 205
8:05:00 5 79S| LS | 208
8:15:00 15 2S5 wS | 20%
8:30:00 30 8 S | 208
9:00:00 60 +S .S | 2\.0
12:10:00 250 <« (,KF| b | 2\C
8:00:00 1440 Ea o X0
& Sieve Analysis ?7
Sieve Date: "X - % \> Sieve Set #: Technician: %f
Sieve Size | Cumulative Weight (g)
Empty Tare [0.29
o
1%
7
~& CuevE AiTtig 314" .
Lsas \wreeued 112" .50
3/8” 251
#4 TS
#10 .29
#20 Dol 20 -
#40 4S.35
#60 {pl.o6
#100 [oH.84
#200 [®B.U5
1101F-A Pan A3

Rev. 001
K SAMPLE CONSUMED & Ld TEH:



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI Job No.: WJU]__ ARISample ID.: [ E -Z— Setup Date: O"”/ 01/20i3
1.

Sample Description: _\2-oCks Sa0D -~ oo,
Method of size reduction: Sample Splitter [] Quartering []

lnilials:J’é .

Stockpile [}~ Whole Sample | ]

Tare Number D-1
Tare Weight (g) 10.53 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(bef::-re #10 Pfepi\i(;atio;) /e 3 7 Tare Number -1
Hydro Test Sample Weight (g) — i

(hot including Beeliec wgight) S [3u 54 V\:r;:;: f%} /4503(0
Tare + Oven-Dried #10 Washed () | 77 273 Dry Soil + Tare (g) 1_‘ ok
Tare + Oven-Dried #200 Washed (g)

(including plus #10 material) | |0 F.0

Hydro Beaker: _{)1 Calgon Batch #:28;; Calgon Date: LS/ Technician:
Method of size reduction: Sample Splitter [] Quartering [] Stockpile Whole Sampl

Hydrometer Analysis

OREONCE. DERRAS @ LAck Acpibadx-Lie pNATERAE

4/412013 12095  Technician: o
8:07:00 START
8:08:00 1 [0 LS | 205
8:09:00 2 a5 LS | 208
8:12:00 5 & S | 25
8:22:00 15 e L€ a8
8:37:00 30 3 bs | 208
9:07:00 60 3 1,6 |21.0
12:17:00 250 .S lp  AAST
8:07:00 1440 | (0.5 | L |0

Si Analysi
Sieve Date: _ Y- o) le‘IIFSeie\a':;aSe?;’:: ‘_‘l Technician: it-ﬁ
Sieve Size | Cumulative Weight (g)
Empty Tare /0. 2
>
% 1%"
CLRVE FTriue £ LT
314" : .
WRS BrpLIED e T -
3/8" 240
#4 a\ .OF
#10 6.2\
#20 &3S* —
#40 19.3¢
#60 A1.A(
#100 10720\
#200 (0. 11
1101F-A Pan 10w g
Rev. 001

LRl



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422
ARl JobNo.. W0 ARIsample1D.: D-3  setup Date: 04/01/20i3  initiats: L6

Sample Description: _ 2oL Sean® - Bael. Opow m&a‘&gﬂﬁﬁx%ﬁ\gﬁm&ul& M@ Terwl
Method of size reduction: Sample Splitter [] Quartering [] Stockpile hole Sample [ ]

Tare Number D-3
Tare Weight (g) 133 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) _ Content
(before #10 preparation) / / ? / 0 . n Tare Number I -7

Hydro Test Sample Weight (g) . Tare Weight ;

(not including beaker weight) Y71~ -‘zj&. 4 [ WetSoi ﬁrarigi)g) ; I‘C’g
Tare + Oven-Dried #10 Washed (d ?l A (g g_ Dl’y Soil + Tare (9) 3 e
Tare + Oven-Dried #200 Washed (g) 1oL

(including plus #10 material) 571

Hydro Beaker: Sz)x Calgon Batch #: ;& & Calgon Date: i Technician:
Method of size reduction: Sample Splitter [] Quartering [] Stockpi Whole Sampl

Hydrometer Analysis

4/4/2013 | 1942295 Technician: Lo, @

Time ATime C-l;ﬁ:iter (ﬁég&n

8:14:00 START

8:15:00 1 [\ LS < |
8:16:00 2 105 | .S ]205 |
8:19:00 5 q LS | 20S
8:29:00 15 BE | LS |208
8:44:00 30 2 S | 20€
9:14:00 60 75 | LS |2\o
12:24:00 250 (.S (e 21 S
8:14:00 1440 | 0S5 | (o |20

Sieve Analysis
Sieve Date: “X- 0>\ 3 Sieve Set#:. > Technician:jf

Sieve Size | Cumulative Weight (g)
Empty Tare “1.%%0
>
1%"
HCupye ParTiNG o R
Wns BFPLIED 12 72 S22 )
3/8" 2099
#4 us .ok
#10 Al p——t
#20 BY.iv
#40 ZEXS
#60 q8.10
#100 \0L.0+
#200 105 .9
1101F-A Pan Oould

Rev. 001
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ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

AR! Job No: WIQT _ aRisample ID: K Setup Date: 04/01/20i3  nitiats: b
Sample Description: 2027 SANP \¥olvaar RSP et Lige MiTezve,
Method of size reduction: Sample Splitter [] Quartering [] Stockpile ) Whole Sample [ ]

Tare Number K
Tare Weight (g) 10.31 Hygrosgopic Moisture
Tare + Air-Dried Sample Weight (g) , ontent
(before #10 preparation) ;1(04 (o ’ Tare Number K
Hydro Test Sample Weight (g) Tare Weight (9) | /. 654
(not including beaker weight) ?3 . 28 Wet Soil + Tare (g) q O
Tare + Oven-Dried #10 Washed (9) | /45 ./(p Dry Soil + Tare (@) | .1 >

Tare + Oven-Dried #200 Washed (g)
(including plus #10 material) 522 @

Hydro Beaker: ﬂ Calgon Batch #: _Q&,Z’?_._ Calgon Date: 2//3  Technician:
Method of size reduction: Sample Splitter [] Quartering [] Stockpil Whole Sample [ ]

Hydrometer Analysis

4/4/2013 192295 _ Technician: 2
: . Test Calgon | Temp
Time A Time Cylinder Blank °c
8:21:00 START
8:22:00 1 ) LS | 20S
8:23:00 2 (] S | 2065
8:26:00 <] A LS | 205
g3s0o0 | 15 83%9| LS | 208
8:51:00 30 a l.C |20.S
921:00 | 60 S LS |2l
12:31:00 250 b (o 4.9
8:21:00 1440 (9 (o 20
Sieve Analysis
Sieve Date: _ - \> Sieve Set# 4 Technician: %{
Sieve Size | Cumulative Weight (g)
Empty Tare 0 3
%
1%"
1“
3/4" 14.9%F
112" U242
3/8" L9.%A
#4 [od 4SS
#10 |SLIS
#20 (ZTY=}
#40 A10. 45
#60 2205
#100 2328
#200 W33,
1101F-A Pan 507
Rev. 001

tF el b Tem& | R



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI Job No.: W:J'Dq ARI Sample ID.: l;[ Setup Date: 0 "’2/ 0-’/ 203 Initials: M’

Sample Description: _(( AYEY SAND, RCUNDED ROCKS
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [~ Whole Sample [ ]

Tare Number N
Tare Weight (g) iD. 21 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) N Content
(before #10 preparation) 2500.5 Tare Number N
Hydro Test Sample Weight (g) Tare Weight i

(not including beaker weight) 7‘? ¥ et T Tafé () ) ./43 %
Tare + Oven-Dried #10 Washed (9) | /3. ()] Dry Soil + Tare (9) | 2250
Tare + Oven-Dried #200 Washed (g)

(including plus #10 material)

Hydro Beaker: N Calgon Batch #: Qﬂ ;Z Cal : %I{ 3 [/3 Technician: ¢
Method of size reduction: Sample Splitter [] Quartering Stockpil /‘ft]_ Whole Sample [ ]

[ 4/4/2013 | \A2285 Technician:

Time A Time C-Iﬁzter %a:;gnc:(n thgn 1
8:28:00 START
8:29:00 1 s i 12 5 208
8:30:00 2 20 5.8 | 968
8:33:00 5 s 1S 20T
8:43:00 15 s S |28%€
8:58:00 30 \2L LS | 206
9:28:00 60 10 [0S | ZV.0
12:38:00 250 3S (» 2.5
8:28:00 1440 | .S | (o 20)

Sieve Analysis
Sieve Date: Y-\ Sieve Set# Technician:%

Sieve Size | Cumulative Weight (g)
Empty Tare 0.2%
>
1%"
1 "
314" 2984
1/2" EL A
3/8" q\LRS
# | o3\ \L
#10 ' \260%
#20 142 S8
#40 \S1.56
#60 (5. (2
#100 (4T
#200 k1.5
1101F-A Pan 123.30
Rev. 001
iLtTéAG A&
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ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARl Job No.: WT09 __ ARISampleID.. _F___ Setup Date: O4/0i/2013 | iars. Al _
Sample Description: _ 20CiY SAND. OIL- LIKE FiuM/ SHEEN JQDOR_ ) YELLOMYSY COLOR 'HadVOP&"h‘c
Method of size reduction: Sample Splitter [ ] Quartering [] Stockpile Y~ Whole Sample [ ]

Tare Number P .
Tare Weight (g) 10.2% Hygros(c;opic Moisture
Tare + Air-Dried Sample Weight (g) ontent
(before #10 preparation) 22494 Taelanber. | P
Hydro Test Sample Weight (g) _ Tare Weight (@) | /.. S+

(not including beaker weight) 1193 et Sol Tar—eg(g) CEET
Tare + Oven-Dried #10 Washed (g) /jﬁ ¥l Dry Soil + Tare (@) | 51.2.%
Tare + Oven-Dried #200 Washed (g)

(including plus #10 material) | 2444

Hydro Beaker: @Q& Calgon Batch #: ;5:% Calgon Date: %[E (2' 4 Technician: ¢

Method of size reduction: Sample Splitter [] Quartering [] Stockpi Whole Sample [

Hydrometer Analysis

4/4/201 _ 1932925 _ Technician: :
Ti;"loes ATime | qrost (3%!_;3;—'1 Temp| Ik BAGAE ﬁaw\
Cylinder | Blank G % WG K va\
sioo | START R (o
8:50:00 1 1% .S | 208 | aolus s
8:51:00 2 20 LS | 208 ’ Ld% :
8:54:00 5 3 S |295 i
9:04:00 15 s | (S [20S
9:19:00 30 ] ™ LS | 208
9:49:00 60 1 LS | 260
12:59:00 250 q l Nn.€
8:49:00 1440 | 15 | (o |20

Sieve Analysis
Sieve Date: L. 13 Sieve Set #: 'l Technician: %f

Sieve Size | Cumulative Weight (g)
Empty Tare (D32
>
1% .
1" O
3/4” .03 -
1/2" A5.26 -
#10 \’-}3:” % g
#20 1312
#40 ToB.1o
#60 22332 it
#100 13529
#200 245 &
{101F-A Pan 243\

Rev. 001
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

April 18, 2013

Zanna Satterwhite
GeoEngineers, Inc.

Plaza 600 Building

600 Stewart Street, Suite 1700
Seattle, WA 98101

RE: Client Project: Gas Works Park, 186-846-01
ARI Job No.: WJ66

Dear Zanna:

Please find enclosed the Chain of Custody records (COCs), sample receipt
documentation, and the final data package for samples from the project referenced above.

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

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

Sincerely,

A YTICAL RESOURCES, INC.

Cheronne Oreiro
Project Manager
(206) 695-6214
cheronneo@arilabs.com
www.arilabs.com

cc: eFile: WJ66

Enclosures

Page 1 of

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



Chain of Custody Documentation

ARI Job ID: WJ66

WJISh K 8gde=



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number:

Turn-around Hau?s'ted: ’

ARI Client Company:

Phone:

(Ae0ENCUNVEE RS

3

20( -2 =20 T

Client Contact:

2o SarTER W\ TE.

Page: ’ of
(423 Date: Ice
qqq ? 3 (23{ | 3 Present?
No. of Cooler
Coolers: Temps:

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

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

Client Project Name:

GAs WoReS vl

Analysis Requested

~— Notes/Comments

¢
rd
N22

-

mw 35 - H-T

3(z1]r3 | 130

Client Project #: Samplers: affa
O\ -3 b - o\ Ao Perees »XEM-' 5 Na i 6}
Sample ID Date Ti Matri No.C :;\'Q Qfﬁ K‘E g'g £
p me atrix 0. Containers & 2 \7\;2, 'i po %
Mw353—0.5 -\ |3lz7|3| 0¥70 ‘ X | HolD
Imwi5, 5-( 5(21/13| 0900 X bl

3(21/12| 093¢

M 255 -H.5 -5
mw 35s—9-10

32113 30

N |0 W [\ A (A

U‘ ,.-‘_t_,—- ...-.—-1'--—

32813

(10

Date & TI%A 8 //: [ 70 g

Mw ZHs -5 -10 |3z 1zo0 ¥ osfe

wmw 3ds-7-4  [3lz1[3] 1200 ] X X X

e sttt sk

) 2 2¢ 7 ' _ g O

RINSE - 02211% 5/2"1{!3 < | 2s X

Comments/Special Instructions Relinquished Receved by. Relinquished by’ Recewved by:
(Swgnature) @ﬁ, (Signature) A’/ (Signature) (Signature)
F'nnted Nafme® Printed Name: Printed Name. Pnnted Name.

/C (*(7 ///(.M/ Joq

Company Company* — Company: Company
é‘:EOE\:(mNE:ErLS, N8 AR|
Date & Time: Date & Time Date & Time*

RE_Saim

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

ﬁ meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release AR from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 80 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Chain of Custody Record & Laboratory A_nalysis Request

ARI Assigned Number:

Turn-around Flequeat/ar !

Page:

i

of 3

ARI Client Company:
Coto Engreers

Phone:

Date:

Ice

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

206-499 - 2 L% F/2/[1 3 |Presen Tukwila, WA 98168
Client Cont ct No. of Cool 206-695-6200 206-695-6201 (f
e .éanna ..»{)‘}"{C’(MA J‘C Cool%rg: T:r%;sr: -
Client Project Name: 0 . e Aﬂqusis Requested Notes/Comments
2766 éJo-—Ld Varke
Client Pro1ecl# Samplers: 2 3 o"‘ i\j_
gEepR 'g N
Sample ID Date Time Matrix | No. Contain
0. Containers o ‘;Qo m § h (ﬁ) 9_
=T
| AET-Y-0.5-1.5  |2/#3|g22 | 5 [
— — . I
CET-Y.55-20 Kso | S | B <
CGEL- Y- 1p.0- L0 o924 | 3| | x
GET- H-iS0- 160 oq4d | 5 &
lced -d-200-21.0 o1z | . 5 | &
Y. 285 XHo csy | 4 l
LET - 4-300-310 bsy | 8 |5
GET -3-20-30 1435 | 4 | 6 X
Gk =57 =) Z X
L= 3rll 5120 Z X<
Comments/Special Instructions Recewed by’ Relinquished by. Recewved by.
{Signature) ,L/l (Signature) {Signature)
Printed Name* Printed Name* Printed Name:
& Ry Hut
/s 7 Y
E% Company A K ( Company Company:
’m Date &)ﬁme Date & Tim / g ¥ Date & Time Date & Time.
l 7—*‘/13 17@ 2343 /zd0
g Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
& meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

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

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



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number:

Turn-asro.:md ReEuisy:

of 3

ARI Client Company: .

Phone:

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Sample ID

Date

Matrix

X
0\" i D
)
No Containers §_ a g é

3
t

YPA 20. 8

38

= Datg:  j }ge - 4611 South 134th Place, Suite 100
Go Epgineess 206 -499- Fs 8% 2[2g }] 5 resent? Tukwila, WA 98168
Client Contact: i No. of Cooler 206-695-6200 206-695-6201 (fax)
26?11/15 _él-}’{-erm\ L\‘:Lf_ | Spoler; il
Client Project Name: P Analysis Requested Notes/Comments
Cas pladen faclke z - ) ﬁ
Client Project #: Samplers: S
L0868 -0 Bodea Johud o A

GET - 3-16-17\327/5

5

&

|GEI’§-* 22-¢3

\

|GEL-3-24-25

:

\CEL-3-27-28

Ter Brank0327-1§ VW

W™

6
6
¢
2

MBS s ]

Date r'l"lms.

3

28]13 760

/ 70

Date & Tl%g/(j

Comments/Special Instructions Relinquish / g W Received by: Relinquished by Received by
(Signature) J i (Signature} (Signature) (Signature}
Print me € Printed Name. 1( Printed Name- Printed Name:
N S b Hadee,
Company” . Company Company Company*
é(othp; e O ALK
Date & Time Date & Time

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

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

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



’h Analytical Resources, Incorporated -
0 Analytcal Chemists and Consultants COOIer Recelpt Form

ARI Chent e‘OE mj" 1¢e¢f Project Name CQ( 15 &);}j 1‘ }: S E} M k

COC Nof(s) @A Delvered by Fed-Ex UPS @Iand Delivered Other

Assigned ARI Job No. ()Jb\s?\O Tracking No @/

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @
Were custody papers included with the cooler? . - RS . i W e g\ NO
Were custody papers properly filled out (ink, signed, etc ) i o i 2t = NO
Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemistry) . .. LI‘ '.-7 .S.,

If cooler temperature is out of compliance fill out form 00070F 3/ / Temp Gun (D# ?O © 7 7?5'2_
Date- Z e) /’/z‘ Time. , 700

Cooler Accepted by = 7,
Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? . . . s o v oga s i YES @
What kind of packing material was used? . . B@p @e Gel Packs @s Foam Block Paper Other:

Was sufficient ice used (if appropriate)? .. ... ... ... ... . . e St NA NO

Were all bottles sealed in individual plasticbags? . . . . .. ... .. . . ... NO

E
Did all bottles arrive in good condition (unbroken)? .. . .. L e % NO
ES

Were all bottle labels complete and legible? .. ... NO
Did the number of containers listed on COC match with the number of containers recewed? NO
Did all bottle labels and tags agree with custody papers? . ... NO
Were all bottles used correct for the requested analyses? ... .. ... . s S NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . @ YES NC
Were all VOC wials free of air bubbles? . .. . ... ... ... . . e NA YES @
Was sufficient amount of sample sent in each bottle? SOUEIVA S SIS W& dneaudesiapE \@3. NO
Date VOC Tnp Blank was made at ARI.. Sopramea & s  w SeCRISSTET W Wee S NA \ 52:52 }“ 5
Was Sample Sphit by ARI . @ YES Date/Time Equipment. Split by

Samples Logged by: 'ﬁ\/ Date: ﬂLQQII s Time: ltf ,5

** Notify Project Manager of discrepancies or concems ™

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

Pinse 63>H3 = | HS

8. Ay pate 3/4/) 3
Smalt Air Bubbles Peatubbles’ LARGE AF Subbles Small = “sm”
2 Z-4 mm > 4 mes
. ® e o @ : Peabubbles > “pb”
& -
) & . . . Large = “ig”
Headspace 2 “hs”
0016F Cooler Receipt Form Revision 014

3/2M0

%
fay
&)
7

- BEOEEs



GWP - COC markup imap://mail.arilabs.com: 143/fetch>UID>.GeoEngineers.2013-Gaswor...

10of1

Subject: GWP - COC markup

From: "Zanna A. Satterwhite" <zsatterwhite@geoengineers.com>
Date: 3/29/2013 2:06 PM

To: "Cheronne Oreiro (cheronneo@arilabs.com)" <cheronneo@arilabs.com>

CC: "Sue Dunnihoo (sue@arilabs.com)" <sue@arilabs.com>, "Mark J. Lybeer" <mlybeer@geoengineers.com>, "Paul D.
Robinette" <probinette@geoengineers.com>, "Dan M. Baker" <dbaker@geoengineers.com>, Claudia De La Via
<cdelavia@geoengineers.com>, "John T. Peters" <jpeters@geoengineers.com>, Andrew Johnson
<ajohnson@geoengineers.com>

Cheronne,
Here is the COC markup for the second Gas Works Park sample shipment on 3-28-13.

I plan on dropping off the third sample shipment at ARI this evening before 6pm.
Thank you,

Zanna

Confidentiality: This message is confidential and intended solely for use of the
individual or entity to whom it is addressed. If you are not the person for whom
this message is intended, please delete it and notify me immediately, and please do
not copy or send this message to anyone else.

Attachments

COC markup 3-29-13.pdf 20MB

WIGE  BEHO0132:04 PM



Chain of Custody Record & Laboratory Analysis Request

’?"4’&; ot ’L I-jog

3-29 -3

Limits of Liability: ARI will perform all requested services in accordance with appropriate meth
meets standards for the industry. The total liability of AR, its officers, agents, employees, or
said services. The acceptance by the client of a proposal for services by AR release ARI from

signed agreement between AR and the Client.

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

AR Assigned Number: Turn-around Reguested: Page: of 2 Analytical Resources, Incorporatec
ARI Ci il Ph 49 159? D I lce : % de§mL1Ch§rn t:?liland %onsu;tggl
ient Company: one: ate: < % 4611 South 134th Place, Suite
| (ABDENG 200 -2 =265t 13 ukwila, _
e RS 201 12 L AR e WD

ZE S ﬁg TEL W TE Coolers: Temps: -
Client Project Name: Analysis Requested — Notes/Comments
| Gps WoreS e K g 3 .
Client Project #: Samplers: o 9
O\B-Sib-& Joww Perzes ig 5 b i %
| 339 4y ¢E g 3 2
Sample ID Date Tlrne_ Matrix & -2 \52 § 1 -
1MwW352 —0.5 -\ slzi|z| 0820 | S i [ . L ]’=X HoL D
w755 - (o zilizlogo0 | S |4 | X X
MW 35 - 4 -7 3(z1]z 2930 | ¢ { X lny o
M 2Ss -H.S-5 Blzfiz|oizo | 5 I X
s 38s—4-10  [3f21fi3|erzo | 5 L X | oD
Mw Ao -S-10  [Fale]izeo | S | s (omyomie
Mw 35-7-H  |3lz1f3] iz00 S 5 R ¢ %
2 ) .‘ lg P,
: '; EBE v ;an‘g, é.:i’
- 3(z1 13! Em ) - | < X.
%m%mgm Haimuism{ : HD@ . nmésv:br Relinquished by: Received by:
By (Signature) %——-" mfl {sm:e;
Printad v Printed Name: Prirted Name: Printad Name:

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

odobgbegAH!SﬁndmﬁOpaaﬁnngmdumwmaAmmAssuumm This program
successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

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

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



Chain of Custody Record & Laboratory Analysis Request

?‘4‘ C e ‘L.,/f‘_;

- _. -
sos LY A0 SR

AR Assigned Number: Turn-around Heq% VM ~ || Page 1 of 3 ” mﬂ m.ﬁ r:;?ormm
ARI Ciient Company: s Phone: /9. Date: Vs e 0 ;3;\1" m ;g;tlhéglace, Suite 100
Client Contact: i3 No. of Cooler 206-695-6200 206-695-6201 (fax)
_ Zanna SiHeccahtle Coolers: - Tomps: .
.leeumfectm: Oule | !?3 = Aﬂquag Requested Notes/Comments
N OIgh « 2t O) s el i\ 6.8 12 & , "é
Sample ID Daie#‘ﬁme Matrix | No.Containers ;é_go %g § % (ié |

| QET-Y-0S-i5  |Z/zleg22 | S I X

GET-Y.5,5-2D moo | S |6 1x | > | X

GEL - Y- po-ilo ogzy | S 1 x

ET- L -jS.p-160 og40 | 5 XX

CeT 4. 209210 o1 | .8 | & He D

CET- Y- 285-240 icsy | 5 i Feeh
\ET - Y- 200310 S |5 | X |x

6ET -3-20-3.0 5 |6 X

¢Ex -3-9 -9 ¢ | £ X

LET-3-/5-I1Z0 4 Z X | x | x

Comments/Special Instructions : < l é ﬁ :Rs:::,/zd"/ mb&n mﬁ::

Vocns Xorens :M%/ac b Yt :..,. —
Dmp:: AK( M&TII;BE’ Date & Ti
3/%)13 (30 “72%5  J7a | "

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. mmmwwmm@eﬂs,mmormwmmwwmmmmwmm,wmmmefmmm
said services. The acceptance by the cilent of a proposal for services by ARI release AR from any liabiflty in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 80 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



;%( Y 'CL}"”;
Chain of Custody Record & Laboratory Analysis Request iy

ARI Assigned Number: _Iimm- nd Requestep: | Page: 'g of Analytical Resources; Incorporabed
%’\w 3 0 Analytical Chemists and Consultant

ARI Client Company: s Phone: ) i Ereésem? 4311 'South 134th Place, Suite 100
Client Gontact: é’fo 6]1.}1)\%8:‘5 — ‘/Gq— ?5 &5? I :%‘szh"b Cooler loﬁlgag_\gz%gs‘;gg&%ﬂm (fax)
e Llecuble ol T
Client Project Name: Notes/Comments
i d-._-lc 5: = 0o |-
Client Project #: : ; - ey
L 442 A ‘_g 3 <L a
| . 23S £
Sample ID Date Time Matrix | Na Containers SL_& oSt 1%% E
GETL-3-6-1T3573]i503] S [ € [ < [ =
(GEL-§-22-23 | | 1527 &6 || =
GEL-3-24-25 iziq] | |6 | || e
\GEL-5-27-28 | VY |i545] V | ¢ | < | x
Tc:u? Brank-0327+ VY wald‘ 2 X

Comments/Special Instructions Rel ; W%/ Relnguished by: Recaived by:
(Signature (Signature) (Signalure) (Signature)
[Pr o Printed Name: Printed Name: Printod Name:
%@2 /( & i aa{mt

385 %o Sesls  /zoc |

Limits of Liability: AR/ will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. Thaaaoqoﬁncebyﬂmd‘enrofapmposa!brmwbesbyAR!rebasaARHmmanyminmﬁmﬁmt%ndmwpmvhbn&ﬂwwmhwm@c&wmmww
signed agreernent between AR and the Client.

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



Case Narrative, Data Qualifiers, Control Limits

ARI Job ID: WJ66

WIBEG @8810



ANALYTICAL
RESOURCES @
INCORPORATED

Case Narrative

Client: GeoEngineers, Inc.
Project: Gas Works Park, 186-846-01
ARI Job No.: WJ66

Sample Receipt

Twenty-one soil samples, one water sample, and a trip blank were received on March 28,
2013 under ARI job WJ66. Select samples were archived upon receipt. The cooler
temperatures measured by IR thermometer following ARI SOP were 4.7 and 5.3°C. For
further details regarding sample receipt, please refer to the Cooler Receipt Form.

BETX by SW8260C

The samples and associated laboratory QC were analyzed within the method recommended
holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recoveries were within control limits.

The method blanks were clean at the reporting limits. The LCS and LCSD percent
recoveries were within control limits.

The matrix spike and matrix spike duplicate percent recoveries of Benzene and Toluene fell

outside advisory control limits low for sample MW35S-5-6. No corrective action is required
for matrix QC.

Alkylated PAHs by SW8270-SIM

The samples and associated laboratory QC were extracted and analyzed within the method
recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recoveries were within control limits.

The method blank was clean at the reporting limits. The LCS percent recoveries were within
control limits.

Case Narrative WJ66 Page 1 of 3
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ANALYTICAL
RESOURCES @
INCORPORATED

All matrix spike and matrix spike duplicate percent recoveries were outside advisory control
limits for sample GEI-3-16-17 due to interferences. No corrective action is required for
matrix QC.

PAHs by SW8270-SIM

The samples and associated laboratory QC were extracted and analyzed within the method
recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recoveries were within control limits.

The water method blank was clean at the reporting limits. Fluoranthene and Pyrene were
present in MB-040813 at levels that were greater than %; the reporting limits. All detected
results for these compounds have been flagged with a “B” qualifier. No further corrective
action was taken.

The LCS and LCSD percent recoveries were within control limits.

The matrix spike and matrix spike duplicate percent recoveries of Naphthalene were outside
advisory control limits for sample GEI-3-27-28. No corrective action is required for matrix

QC.

Arsenic by SW200.8

The samples and associated laboratory QC were digested and analyzed within recommended
holding times.

The method blank was clean at the reporting limit. The LCS percent recovery was within
control limits.

The matrix spike percent recovery of arsenic fell outside the control limits low for sample
MS35S-4.5-5. A post digestion spike was performed and the recovery was within control
limits. All relevant data have been flagged with an “N” qualifier on the Form V. No further
corrective action was taken.

The duplicate RPD of arsenic was outside the 20% control limit for sample MW35S-4.5-5.
All relevant data have been flagged with a “*” qualifier on the Form VI. No further corrective
action was taken.

Case Narrative WJ66 Page 2 of 3
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ANALYTICAL
RESOURCES @
INCORPORATED

Geotechnical Parameters

A laboratory-specific case narrative follows this page.

Case Narrative WJ66 Page 3 of 3
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: GeoEngineers ARI Job No.: WJ66

Client Project: Gas Works Park Client Project No.: 0186-846-01

Case Narrative

1. Two samples were submitted for analysis on March 29, 2013, and were in
good condition.
2. The samples were submitted for grain size distribution according to ASTM
D422. The samples were prepared according to ASTM D421.
3. An assumed specific gravity of 2.65 was used in the hydrometer calculations.
4. A standard milkshake mixer type device was used to disperse the fine
fraction sample for one minute.
5. One sample from another job, MW39S-3.5-13.5, was chosen for triplicate
analysis. The triplicate data can be found on the QA summary table.
6. The samples displayed an oily sheen and all the samples gave off a
very strong fuel like odor. The presence of a fuel-like contaminant
may have affected the grain size distribution.
7. One sample contained a tar like material which melted during the oven
drying portion of the analysis. Upon cooling in the desiccator, the tar-
like material solidified and entrained neighboring particles. Effort was
made to separate the particles, but the tar-like material skewed the
grain size distribution to appear coarser.
8. The data is provided in summary tables and plots.
9. There were no further anomalies in the samples or test method.

Released by:

| Date: j// 7 //3
eotechnical Laboratory Manager It

Reviewed by: W Date: 1%9{ ([ q Zo(3

Teébhician

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 * 206-695-6200 €-206:695-620Ffdx i =+



ANALYTICAL

Sample ID Cross Reference Report RESOURCES
INCORPORATED
ARI Job No: WJ66
Client: Geoengineers
Project Event: 0186-846-01
Project Name: Gas Works Park
ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. MW355-5-6 WJ66A 13-6657 Soil 03/27/13 09:00 03/28/13 17:00
2. MW355-4-7 WJ66B 13-6658 Soil 03/27/13 09:30 03/28/13 17:00
3. MW355-4.5-5 WJ66C 13-6659 Soil 03/27/13 09:30 03/28/13 17:00
4. MW34S-5-10 WJ66D 13-6660 Soil 03/27/13 12:00 03/28/13 17:00
5. MW34s-7-8 WJI66E 13-6661 Soil 03/27/13 12:00 03/28/13 17:00
6. GEI-4-0.5-1.5 WJI66F 13-6662 Soil 03/27/13 08:23  03/28/13 17:00
7. GEI-4-5.5-7.0 WJI66G 13-6663 Soil 03/27/13 08:50 03/28/13 17:00
8. GEI-4-10.0-11.0 WJ66H 13-6664 Soil 03/27/13 09:24  03/28/13 17:00
9. GEI-4-15.0-16.0 WJ661 13-6665 Soil 03/27/13 09:40 03/28/13 17:00
10. GEI-4-30.0-31.0 WJI66J 13-6666 Soil 03/27/13 10:54  03/28/13 17:00
11. GEI-3-2.0-3.0 WI66K 13-6667 Soil 03/27/13 14:35 03/28/13 17:00
12. GEI-3-8-9 WJ66L 13-6668 Soil 03/27/13 14:45 03/28/13 17:00
13. GEI-3-11.5-12.0 WJI66M 13-6669 Soil 03/27/13 14:53  03/28/13 17:00
14. GEI-3-16-17 WJI66N 13-6670 Soil 03/27/13 15:03  03/28/13 17:00
15. GEI-3-22-23 WJ660 13-6671 Soil 03/27/13 15:27  03/28/13 17:00
16. GEI-3-27-28 WJ66P 13-6672 Soil 03/27/13 15:45 03/28/13 17:00
17. RINSE-032713 WJI66Q 13-6673 Water 03/27/13 16:40 03/28/13 17:00
18. Trip Blank-03-27-13 WJ66R 13-6674 Water 03/27/13 03/28/13 17:00
19. MW35S-0.5-1 WJ66S 13-6675 Soil 03/27/13 08:20  03/28/13 17:00
20. MW35S-9-10 WJI66T 13-6676 Soil 03/27/13 09:30 03/28/13 17:00
21. GEI-4-20.0-21.0 WJ66U 13-6677 Soil 03/27/13 10:17  03/28/13 17:00
22. GEI-4-28.5-29.0 WI66V 13-6678 Soil 03/27/13 10:54  03/28/13 17:00
23. GEI-3-24-25 WJI66W 13-6679 Soil 03/27/13 15:19  03/28/13 17:00
Printed 03/29/13 Page 1 of 1
Wittt 288626
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Geotechnical Data

A

SM

SS

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

Samples were frozen prior to particle size determination

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

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

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

Page 3 of 3



Geotechnical Analysis
Report and Summary QC Forms

ARI Job ID: WJ66



GeoEngineers
Gas Works Park

0186-846-01

Percent Finer (Passing) Than the Indicated Size

#a

#10

#20

#40

#60

#100

#200

Sieve Size (microns) ¥ Fy 1 12" 1" 314" 12" e 4750 | (2000) | (850) (425) (250) (150) 75) 32 22 13 9 7 32 13

100.0 | 1000 | 1000 | 1000 | 100.0 BIB 878 690 440 217 182 126 B6 48 48 iz 21 16 11 11 1.1

MW395-35-135 1000 | 100.0 | 1000 | 1000 94 3 B37 778 589 380 249 161 108 7.3 38 34 29 17 17 06 06 06

1000 | 1000 | 1000 | 1000 96 9 871 841 66 2 43.9 280 183 126 B85 46 44 27 22 16 11 05 05

MW355-4-7 1000 | 1000 | 1000 | 1000 982 889 B45 754 636 51.8 425 345 272 19.7 144 116 98 84 6.3 42 2.8

MW345-5-10 1000 | 1000 | 1000 | 1000 937 B9 1 829 755 703 65.5 591 489 361 235 15.9 124 99 8.2 64 kR 26

Testing performed according to ASTM D421/D422

WJ66




GeoEngineers
Gas Works Park

0186-846-01

Percent Retained in Each Size Fraction

% Very

% Coarse % Coarse % Fine | % Fine | % Very
Description % Coarse Gravel % Gravel Sanid % Medium Sand % Fine Sand Cosa”rtse St Mesilllt.bm St Sit Fine Silt % Clay
Particle Size (microns)]  3-2" 21 1/2" | 121" 1-314" | 3/4-1/2" | 1/2-3/8" | 3/8"-4750 ;;50% 2000-850| 850-425 | 425-250 | 250-150 | 150-75 | 75-32 32-22 2213 13-9 9-7 7-32 3213 <1.3
0.0 00 00 00 104 18 18.9 25.0 163 95 56 4.0 38 01 16 11 0.5 05 00 0.0 11
MW395-3.5-13 5 0.0 00 00 57 106 58 18.9 199 14.1 88 52 35 35 04 06 11 0.0 1.1 00 00 06
0.0 0.0 00 31 97 30 179 222 159 97 57 4.1 39 0.2 1.6 05 05 05 05 0.0 05
MW355-4-7 00 00 00 18 9.3 44 9.1 1.7 19 93 80 74 75 53 28 18 14 21 21 14 28
MW34S-5-10 00 00 00 63 45 62 7.4 52 48 6.4 10.3 128 12.6 76 34 26 1.7 1.7 26 1.3 26
fm-]
wJee
A}
]
H
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Client GeoEngineers Project No Gas Works Park
Project 0186-846-01
AR Triplicate Sample ID WJ0s D Batch No WJee-01
Client Triphcate Sample 1D MW385-3 5-13 5 Page 10of1
Relative Standard Dewviation, By Size
Sample ID 75000 50000 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 32 22 13 9 7 32 13
5535 1000 | 1000 | 1000 | 1000 | 1000 | 896 87 & 690 | 440 | 277 182 12¢ 8¢ 4 4e p 21 6 1 11 11
95-3 5- 100.0 1000 1000 1000 943 837 77 € 58 390 249 1 10 7 3 34 T 7 0E€ 06 0
MW39S-3 5- 1000 1000 000 1000 969 87 1 84 66 439 280 18 3 12 € B85 4E 44 2 22 6 1 05 0
AVE 100 00 100 00 100 00 100 00 97 06 86 82 8327 64 69 42 30 26 88 17 54 1203 8 14 4 40 419 292 201 65 091 073 073
STDEV 000 000 000 000 285 299 505 518 288 172 129 102 071 055 069 023 026 06 029 029 029
%RSD 000 000 000 000 294 344 607 801 6 80 6 40 733 851 8 7E 12 41 16 49 779 12 85 76 32 25 39 80 39 80
This Triplicate applies to the Batch Contaning the Following Sample:
Sample ID Date Sampled Date Set Date Started Date Complete Data Qualfiers
3125/201: 4117201 447201 47812013
MW39S-25-135 3257201 4111201 4/4/20 4/8/201
3252013 411720 4/4/20 4/8/201
MW3554-7 3272013 4721201 4/4120 4/8/201
MW345-5-10 3271201 4121201 4/4/2013 418201




4]
1)

sl
(0
th

Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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Grain Size Distribution by Hydrometer ‘
|

Gravel Sand Silt Clay
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Geotechnical Raw Data
Analyst Notes and Raw Data

ARI Job ID: WJ66

WieB 81782



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

Initials: &

Hydro Beaker: & Calgon Batch #: 25:; Calgon Date

Method of size reduction: Sample Splitter [] Quartering

Tare Number 1 %)
Tare Weight (g) /0. Lol Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) 1/ Content
(before #10 preparation) 2. {0 Tare Number 7
Hydro Test Sample Weight (g) Tare Weight )

(not including beaker weight) ?5 ‘?L_} Wet Soil +I?I'areE()g) 5/_2?;“
Tare + Oven-Dried #10 Washed (9) | /b4 50 Dry Soil + Tare (9) | 5% L
Tare + Oven-Dried #200 Washed (g) 225

(including plus #10 material) e

Technician

tockpil Whole Sample [ ]

4/4/2013 42225 _ Technician: %y _
Time
8:35:00
8:36:00 1 20, LS | 205
8:37:00 2 23 .S | 20%
8:40:00 5 25 LS | 20S
8:50:00 15 208 | v S | 20S
9:05:00 30 \8S | wS |20S
9:35:00 60 £S5 |t.s | zis
12:45:00 250 (Z Lo 2.5
8:35:00 1440 /0 (o120
Sieve Analysis
Sieve Date: Y-9\% “E‘:evgaSeT# % Technician: %{'
Sieve Size | Cumulative Weight (g)
Empty Tare /OGP,
5
A SOME PRILUES WERE e
G W &ETHEEZ B) 34 I8 \S
T 73 ﬂ: uc%
3/8"
#4 \\7. '?ﬂ_
#10 0. 13
#20 20
#40 110 4%
#60 20255
#100 12.83
#200 275 30
1101F-A Pan 21S.3
Rev. 001

(8
ok
o

ey
{0
M
{4l

N/ mateeswt Tae-,

fuel-tke o



ANALYTICAL RESOURCES, INC.

Sample Descnptnon TARNLI DY ' 3
Method of size reduction| 2 ample Splitte/ uarler g [] Stockpile ¥ Whole Sample[]

Tare Number D
Tare Weight (g) YT Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) ; Content
(ekors #10 pracaraion) Y4708 o Rumber | 1D
Hydro Test Sample Weight (g) Tare Weight
(not including beaker weight) '7 g\/f?_ Wet Soil + 'gl';rig{)g) L (;?_30(_0
Tare + Oven-Dried #10 Washed (9) | /4. FT Dry Soil + Tare () | (st S 7
Tare + Oven-Dried #200 Washed (g) | . :
(including plus #10 material) [&l S-'O'j)

Hydro Beaker. _ N\ Calgon Batch #: 742 calgon Date: % 53 ( /3 Technician:

Method of size reduction: Sample Splitter [] Quartering [] Stockpil Whole Sample [ |

Hly_'drometer Analysis
4/4/2013 A22%5 __ Technician: £~

Time ATime C-Il-ﬁl?jter %?IagnT T?g i
8:42:00 START
8:43:00 1 9% S 208 [
8:44:00 2 og LS | 20S |
8:47:00 5 A\ S 905 |
8:57:00 15 18 .S | 208
9:12:00 30 v, LS 208
9:42:00 60 5: b _ | 21.6
12:52:00 250 [0.G (v 205
8:42:00 1440 9 L |20

Sieve Analysis
Sieve Date: 4-0-\3 Sieve Set #: Technician: ﬁ‘ "

Sieve Size | Cumulative Weight (g)
Empty Tare /0. 29
2)!
1%
1“ L1
314 23.90, .
172" Cr =
3/8” 4L T -5
#4 (. BC
#10 AN
#20 du &}
#40 \S2 2D
#60 W 5|
#100 .15 e
#200 1395
1101F-A Pan Ll g Vs

Rev. 001

&
g
)]
0
&
b
|
{l?i



| Sample Number MW3554-7 100 00 10000 | 10000 10000 10000 98 19 88 90 B4 46 7536 6362 5176 42 50 34 52 2717 19 68 14 35 1155
125000 75000 50000 37500 25000 19000 12500 8500 4750 2000 850 425 250 150 75 330 214
Test Temperature 205 5" ¥ z 15" 1" kT \re e 4 10 20 40 60 100 200
Specific Gravity 285
o | ; Sieve Analysis Portion Hydrometer Analysis Portian
o |
| Sieve W;:Ih:o! wTu:: of Percent  Percent | o Hydro  Comp  Percent o b K i
! Sge = &9 Retamed  Passing Reading Comect  Finer
are Soil
| 5" 1088 000 000 ‘ 100 00
¥ 1068 000 000 | 10000
2 10.68 000 000 100 00
Wet Wt & Tare 15" 1068 000 ooo ‘ 100 00 1 2 6.5 1785 111 4500058 0013535 1001385
Dry Wi & Tare 1 10.68 000 000 100 00 2 ¥4 65 1435 119 3297873 0013535 1001385
Wi Moisture 4 18.15 747 181 98 19 5 23 65 1155 125 2142571 0013535 1001385
Wi Tare 172 56.48 45 B0 1110 BB 90 15 205 65 980 129 125708 0013535 1001385)
Dry Soil 3B 477 B4 08 1554 | B446 30 185 6.5 840 133 9000798 0013535 1001385
Moisture Content 4 11232 10164 2464 | 7536 60 155 65 630 138 6481403 0013535 1001385
Air Dry Total Sample 10 160.73 150 05 36 38 6362 250 12 ] 420 143 3240749 0013535 1001385
‘Cven Dry Total Samp 20 1T 16 97 1187 48 24 5176 1440 10 ] 280 147 1365668 0013535 1001385
Air Dry Hydro Sample 40 19094 3021 2112 5750 | 4250
Oven Dry Wi Hydro 80 20235 4162 2910 6548 3452
[Amount Plus #10 100 21287 52 14 36 46 7283 2717
W(142) = - 200 22358 6285 43 04 80 32 19 68

980
126

B40
90

630
65

420|
32

280,
14|

Page 1




|
ISnmpleNumbnr MW345-5-10 10000 10000 9365 81 82 88 7549 7033 6551 5814 48 85 3605 2345 1587 1244 a87 v
37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 334 27 128
Test Temperature 205 5" 15 1 4 17z ag" 4 10 20 40 60 100 200
fic Graviy 285
e Sweve Analysis Portion
Weightof  Total
Seve Percent | Percent Hydro
Suze i::: Wusg‘:lln[ Retained  Passing Tims Reading  Cormect K S
5 1038 000 000 100 00
¥ 1038 000 000 . 10000
i 10.38 000 000 100 00
[Werwi & Tare 15 10.39 000 000 100 00 1 28 65 1845 117 4631592 0013535 1001385
Dry Wt & Tare 1 10.38 000 000 100 00 2 25 65 1587 122 3343089 0013535 1001385
Wi Moisture 048 A4 3796 27 57 635 9365 5 21 8.5 1244 129 217042 0013535 1001385
Wi Tare 153 L 57.87 47 28 1089 a1 15 18 8.5 ag7 133 1276831 0013535 1001385
Dry Soil 63 38 84.78 7437 1712 8288 30 16 6.5 815 137 9138748 0013535 1001385
Maotsture Content 0 007772843 4 116,88 106 47 2451 7549 60 14 8.5 6 44 140 6539059 0013535 1001385
Aw Dry Total Sample 10 13924 12885 2067 7033 250 105 ] 386 146 3268428 0013535 1001385
Oven Dry Total Samp 20 144 87 563 4 82 34 48 65 51 1440 9 6 257 148 1373281 0013535 1001385
A Dry Hydro Sample 40 1523 1306 119 40 86 5014
Oven Dry Wt Hydro 60 16431 2507 2148 5115 | 4885
Amount Plus #10 100 179.25 4001 3428 6395 3605
W{142) = 200 193.95 5471 46 88 76 55 2345

Page 1
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GEOTECH SUMMARY 03/29/13
Page 1 of 1

Inquiry Number: NONE
Bnalysis Requested: 03/29/13
Contact: Satterwhite, Zanna
Client: Geoengineers

Logged by: AV
Sample Set Used: Ye
Validatable Package

ANALYTICAL
RESOURCES
INCORPORATED

o
0| V‘”MM

ARI Job No: WJ66

PC: Cheronne
VTSR: 03/28/13
Data Due: 04/09/13

Project #: 0186-846-01
Project: Gas Works Park
Sample Site:

SDG No:

f;\ See enclosed instructions
No enclosed instructions

2 Sample (s)

ARI ID Sampling ASTM

Client ID Matrix Date/Time GRSZ

13-6658-WJ66B Soil 03/27/13 09:30 X Comment: NONE
MW358-4-7 Condition: Okay

13-6660-WJ66D Soil 03/27/13 12:00 X Comment: NONE

MW345-5-10

Condition: Okay

PM OK gg) Date qfl(fg
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Project: 0186-846-01 PSE-Gas Works Park

Page From: Page To:
/ XEZ |
2 (2
R 2
3% (L F
Loy 253
257 Bo
B304 39
Dl 222
323 32é
3277 o5~
B A /337
(34> /952
/3 3 /#’43
///éi Soll
Zis( 2 3ol¥
Docs .
Dbz Doty

April-23-2013



” Analytical Resources, Incorporated
Analytical Chemists and Consultants

April 23, 2013

Zanna Satterwhite
GeoEngineers, Inc.

Plaza 600 Building

600 Stewart Street, Suite 1700
Seattle, WA 98101

RE: Client Project: PSE - Gas Works Park, 0186-846-01
ARI Job Nos.: WJ79 & WJ80

Dear Zanna:

Please find enclosed the Chain of Custody records (COCs), sample receipt
documentation, and the final data package for samples from the project referenced above.

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

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

Sincerely,

ANALYTICA\L RESOURCES, INC.

Qﬁu {—

Cheronne Oreiro -
Project Manager

(206) 695-6214
cheronneo@arilabs.com
www.arilabs.com

cc: eFile: WJ79_WJ80

Enclosures

Page 1 of _22(. 5"

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



Chain of Custody Documentation

ARI Job ID: WJ79, WJ80



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number: w\ Ol Turn-around Requested: Page: , of Z -~ Analytical Resources, Incorporated
‘j/l SA= lr\l’(Q"'A i d Analytical Chemists and Consultants
ARI Client Company: Phone: 9 D te: T Ice ) 0 4611 South 134th Place, Suite 100
(meclonsineurs 20w 494 S8 3 Present? '\ ' Tukwila, WA 98168
Client Contact: = No. of Cooler e 206-695-6200 206-695-6201 (fax)
%J\Nno\ Sa‘”' g Coolers: 6 Temps: )\J'h \5t3 31/(
Client Project Name Analysis Requested Notes/Comments
/%m Crars l/\br’% Frl< X N
Client Project #: —o Swlers [ &0 by -§ =
e - r o . -t b and
O/86 -8He -l \AJ“"‘ o v % W = o A
: - X < = §£'§ SIRE
Sample ID Date Time Matrix No. Contaners i b’ = 33 A (;Q \% %

GEZ ~£ ~25-26

205

GET-5-1,5-2.0 [3/z|0%14 | S [ X

GEd-5-5-7 a, |oFzc 5 X | % | X

GET-5~-10-10,5 083% i Ho LD
GEI-5-5-16 osYE 5 x| x

GET-5~-22-23 0903 5 o LD
CEZ-6-5E-6.0 oz l X

GEX-6 -10.0-12.5 )20 5 X | X

GCET -6 -20-21 (%5 S Al X

) X | x

— : 7 ,
GEZ-6 ~30-31 405 5 Hod
Comments/Special Instructions Relinquis| Received by: Relinquished by: Received by:

(Sjarfat: (Slgnature) (Signature) (Signature)
g‘fgl Pgnted Name: Printed Name Printed Name: Printed Name:
a rowl Ponywed te omn’Q\lQ (AN
vy Company: Company Company: Company:
u T @42(

Date & Time: Date & T \ Date & Time: Date & Time:
a /e S4p | Fboalia 1740
T

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

f H

signed agreement between AR! and the Client.

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

3l=als 1740

ARI Assigned Number: Turn-around Requested: Page: of Analytical Resources, Incorporated
(/‘)«_)/10\ I/LA‘{"’{ 2 % g Analytical Chemists and Consultants
ARI Client Company: Phone: Date: / //"’ g%sent” i 4611 South 134th Place, Suite 100
G 60y 10 2006 -7 - 2SHE> 2% ' \\ Tukwila, WA 98168
Client Contact: 7 - T No. of Cooler L) 206-695-6200 206-695-6201 (fax)
Zanna Su HQ(‘MLI/“%@ Coolers: 6 Temps: I A 55/ 5 (
Client Project Name P Analysis Requested Notes/Comments
Wocken ol = x| 2
Client Project # Samplers: aa 2 3 @
016 - Xqﬁ-o ( /ndsen f_g)%nda'\ v 8 %2 _33_, 3 A
Sample ID D Ti Matri g :g?’—?\;% T
ample ate ime atrix | No.Contamers Cé @ = § & 0% e <
GET3- 12-79  |Forh3| jszo ey x| X
CET-F-)5 )b | _lsys | |, | S oD
= o . .
CEL-F -20072) /552 =Y > X i
—_—— j )
Vs f'z{ﬁ/lk -0%g Zy20/03 _ (\) =2 X
29
L ] N
Comments/Special instructions Relinquish Received by Relinquished by: Received by:
(Signajpfe (Sign re)% (Signature) (Signature)
Pnnte?: . Printed Name: Printed Name: Printed Name.
| P SO 7\ a a n{w N
| Company&F_ Company: Company: Company.
{
!
Date & Tirge: 5,7-/ Date & Time: Date & Time: Date & Time:
;q 74

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

wsaid services. The acceptance by the client of a proposal for services by ARl release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-
“Signed agreement between ARI and the Client.

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



GWP - COC markup

Subject: GWP - COC markup

From: "Zanna A. Satterwhite" <zsatterwhite@geoengineers.com>

Date: 4/1/2013 8:54 AM

To: "Cheronne Oreiro (cheronneo@arilabs.com)" <cheronneo@arilabs.com>

CC: "Sue Dunnihoo (sue@arilabs.com)" <sue@arilabs.com>, "Mark J. Lybeer" <mlybeer@geoengineers.com>, "Paul D.
Robinette” <probinette@geoengineers.com>, "Dan M. Baker” <dbaker@geoengineers.com>, Claudia De La Via
<cdelavia@geoengineers.com>, "John T. Peters" <jpeters@geoengineers.com>, Andrew Johnson
<ajohnson@geoengineers.com>

Cheronne,
Here is the COC markup for the third Gas Works Park sample delivery on Friday
3-29-13.

Can we please schedule a cooler pickup at Gas Works Park for tomorrow, Tuesday at
4:307

Thank you,

Zanna

Confidentiality: This message is confidential and intended solely for use of the
individual or entity to whom it is addressed. If you are not the person for whom
this message is intended, please delete it and notify me immediately, and please do
not copy or send this message to anyone else.

Attachments.

COC markup 4-1-13.pdf 24MB

of 1 Ui T FE . AGAEEEI3 12:30 PM
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Chain of Agstody Record & Laboratory Analysis Request

?4 N e &L&/Pi

G413

m " ... | Turn-around Requested: Page: of ' . . In ate
e 2 T e o ZC | A v
nt : ne: " ce- . L, ’ Place, Suite 100
f,’-,eognﬁﬁneofs e 4ad 88 | A3 | P 0 baoivetiaden
Clieng Contact: | '~ . “No. of - .. - Cooler ’ ) 206-695-6200 206-695-6201 (fax)
%na\ Sé# ek b alers: S Temps: L . _
ie Analysis Requested Notes/Comments
¢ - G:o\s l/\brké Park . -'—'g ly@ =
ers; - & —_
S T -01 | Hnokers Johssr.. 8| .32
I : , 3 § Q._é § S é
Sample D ~ Date Time Matrix | No.Containers g% = g‘o £ I% v
GET-5-1,5-2.0 Fmz]|osi4] S [ 1 | x ||
GEA-5-5-7 M, |05z¢ 5 X | x| X
GEI-5|-10-10,5 06837 | i ' Ho LD
GEZ-515-16 oty = XX
CET-5+22-23 0903 5 thld
CEI-6155-6.0 oz | X
GEX-6-10.0-12.5 120 5 X | X
CET -6 |-20-2.1 (25 S A X
GEZ ~£|-25-26 {205 - 5 L < | >
GEZ- 6~ 30-71 V liyos | V | 5 Hop
Comments/Spegcial Instructions | g m 7% m by: ::-:; :r “
Lol Ponmetie L tigpuclion oo
-D;t-?i?m: Date & Date & Time: Date & Time;
3 S% | 3baliz (340

Limits of Liabilty: ARI will perform all requestad services in accordance with appropriate methodolog following ARI Siandard Operating Procedures and the ARI Quality Assurance Program. This program

meets standards

|fur the industry. The total fiability of AR, its officers, agents, empioyees, or succaessors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. The acceptance by the client of a proposal for services by AR release AR from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

signed agreemer

t between AR/ and the Client.

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

retention schedu
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Cham of CLstody Record & Laboratory Analysis Request

%S /11&:’&“/” 8

$-1-13

Limits of Liabil'[ 4

:='{ 1:;— ...} Turn-around Requested: An.alyt:ml Resources, Incorporated
i S %M""‘ Analytical Chemists and Consultants
Aﬂl Chent Comqary\ Phane: a 4611 South 134th Place, Suite 100
206 LT - 238 Tukwila, WA 98168 o1 o
Client Contact: T : 206-695-6200 206-695-6201
ﬁdﬂﬂa 454 Heww:le )
Client Project Name: [ Notes/Comments ||
ETE éJ% «)&'ld) QLS$
ient Project #: rs:
O £6 -t/ -0 ( Andewr Tohndon _____J :
Sample ID Date Time No. Containers
=
GET2 o1y |Bbrha| jszo 5
CEX-H- 506 | lsvs S HolD
NEET-H-20.2) Jl /852 5
Tesp Rlank 058% | ¥oys — 2
29
B
TN
Comments/Spedal Instructions ;% i g @Z: . | Relinquished by: Recehved by:
¢ (Signature} - | (signature}
- ::A dg ardson
| Date & Timge: [Date & Dale & Time Date & Time:
348 S0 |3

ARl will perform all requested services in accordance with appropriate methodology. following ARI Standard Operating Procedures and the ARI Quality Assurance Program, This program

meels standards for the industry. The total liability of AR, its officers, agents, emplayees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services.
signed agreemaT between AR! and the Client.

Th[e acceptance by the client of a propesal for servicas by AR release ARI from ariy liability in excess thereof, notmﬂwsfand?nganyprows:onva the contrary in any contract, purchase order or co-

Sample Retention Policy: All samples submitied to AR| will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is langer, uniess ajternate

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



Analytical Resources, Incorporated
Analytical Chemists and Consultants

Cooler Receipt Form

2 0 )m I (\)AL
Project Name vgb - ’M/> C\/m .
Delivered by Fed-Ex UPS Couner d Other

/g
o e ergmaces

COC Nof(s). : <EA)

Assigned ARI| Job No L&)\\ ] q Tracking No N

Prelir:inary Examination Phase: ‘ ’ O
Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @
Were custody papers included with the cooler? e e L @ NO
Were custody papers properly filled out (ink, signed, etc) oL - @ NO
Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemistry) . .. M LS_,_S .S_LL,

If cooler temperature 1s out of comphiance fill out form 00070F Temp Gun ID#

Cooler Accepted by N Date ( El£ l’l E Time. ! ?q O

Complete custody forms and attach all shipping documents

Log-in Phase:

Was a temperature blank included in the cooler? . . .
What kind of packing materiat was used? . .

Was sufficient ice used (if appropriate)?

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 hsted on COC match with the number of containers received?

Did all bottle iabels and tags agree with custody papers?

Were all bottles used correct for the requested analyses? A

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?

Date VOC Trip Blank was made at ARI.. .

Eguipment

YES

ubb|e Wra Gel PacFoam Block Paper Other

YES %

<=
YES @
TED  no
B :
NO
YES NO
NA vEs GO

NA 5/2’0//%

Split by-

Was Sample Spiit by ARl - @ YES Date/Time:

Samples Logged by

A4S

\VV\ Date- LI (( | (5 Time:

** Notify Project Manager of discrepancies or concems ™

Sample ID on Bottle Sample ID on COC Sample |D on Bottle

Sample ID on COC

Cf CCET-s~12.0" o [

Additional Notes, Discrepancies, & Resolutlons
O 4 o2 % receival Hhad won ;ua‘ o CC, aq way et

SN e dl I3 lvip Blan~ 6327/3 < Sutwn [/ 2
Swmalt Ar Bubbles Peabubbles’ LOBGE Ao Bubbies Small = “sm” !
o Framm v amn Peabubbles > “pb
a ® . eabubbles pb”
. o o ®
i ® L ’ ’ . Large > “Ig”
Headspace > “hs” J
0016F Cooler Receipt Form Revision 014
3/2/10
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Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number: Turn-around Requested: Page: of —
WY e > # E
ARI Client Company: — Phone: . Date; / Ice \\
€0 g g Oc S Zob- 994-3587 | 2/29/1 3 | P
Client Contact: No. of Cooler e
'2"')1&6\ \52 ‘Mﬁr w lfﬁlf Coolers Temps: \\‘d\k \q) O, %0

d

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

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

i

Client Project Name: P _\'—= Analysis Requested Notes/Comments
Covo_puoedon fark HEEE
Client Project #: Samplers: } ;
NFb-»Yp -0 ncloeud Oal«nsan > ‘5 M “
O
Sample ID Date Time Matrix | No Containers (% § i E\o
GETY-5.0-70 |3/z)5|0820 | 8 | ¢ XX GEL-12
GCETH-)i.0- 15D 039 A X | X
GEX -2 - S.0-12.D 1S ] X 1 X
GET-I12- 25.0-26.0 095> | X | x Vv
GEX -1 -)6.0-/2.0 )3T Y cex-ll
GET -I[-21.5-22.5 |20 4y X 11X |
G&I-))-26.0-26.5 /1218 4 l
GET -1~ 228-280 1232 o \l/
GET-10"2-3 14og H Cex-Y0
(ea-1o-¢5-25| VvV |iuzz | ¥ Y RN )
Comments/S| ial Instruction Relinquish . Receivedby. | - Relinquished by: Recerved b
° ereepeca retens (Sngnm (Slgnatuny// k (Slgn:ture) (Slgnature)y
Pnntﬁlme b Pnntekﬁape" Printed Name: Pninted Name*
_ AP LoFimeyTE _ y.\f oloaeAdR 0N . C
ompany* . ompany: ompany* ompany.
2o kg oo X ‘
Date & Time. - Date & Time: Date & Time’ Date & Time
3/24 549 [ 3[xlz 1340

i
b
Fﬁa‘

L' signed agreement between ARI and the Client.

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

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



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number: Turn-around Requested: Page: of Analytical Resources, Incorporated
[I\\&B%D ~d 3 L‘L > % Analytical Chemists and Consultants
ARI Client Company Phone: Date: 4 |lce 4611 South 134th Place, Suite 100
ﬂx(:mu%(l_g I\ 2o N4 1S 8% 5/%{ % | Present? Tukwila, WA 98168
Client CoM No. of Cooler ) & 206-695-6200 206-695-6201 (fax)
. : \ . l’\ \% 47 g "’
é A AT Coolers: 6 Temps: \ | |5
Client Project Name: \) P " Analysis Requested Notes/Comments
Ls ¥ s
Client Prolect #: Samplers: { o Lj“" &:
~B4e - N oo, o Y £y Y2
:t [8) 1 V& ly Q
Sample ID Dat Ti Matrix | No Contai SR 4 9 =2 g
ple ate ime atrix o Containers A o m | ¢® N 2 £

MwZZo-\1-125  PBlwls|p9p0 | S | & [ X x|

WNDDo-20-21  P(esli5|0730 | 5 = | | 5| pooy

DUP L - pBzkn iz (3o | S | & | x | X

Mw33e - 1% |25 ieso | 6 S | x |.X

W3- 12-22  |3sin|w3e | 5 (L £ X Compesite

W 3bD ~12-\% Besls| 14s0 | 9 | & X | HouD

MW2eD= 2524 [3le8liz s | § S [ x| X

DO-2-oargn  PBlBlelsis | S | & | x| X

BuwosE™-0328(> zs’{us [(pi0 w 5 X | Held

. =T
Comments/Special Instructions Relinquished by Received by: Relinquished by Received by
(S -~ (Signature) (Signature) {Signature)
Printed| e Printed Printed Name: Printed Name:

3 a»&m )KWO aa WQSOXD
"'; Company: Company } Company. Company.
;Ei Bfmm(‘f/ﬂblnm-‘: Lo Dat &TQK& Date & T Date & T
" a - ate & Time ate & Time’ ate & Time*
5 'gfz‘t S« | 3paliz 1940
\ j’ Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
‘E& meets standards for the industry. The total liability of AR, its officers, agents, employees, or succesgsors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

| signed agreement between ARI and the Client.

said services. The acceptance by the client of a proposal for semdces by AR release ARI from any Rability in excess thereof, not withstanding any pravision to the contrary in any contract, purchase order or co-

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



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned Number: w 3% Turn-around Requested: Page: g of al
Ea~dla~l >

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ARI Client Company: Phone: Date; Ice 4611 South 134th Place, Suite 100
CAED G CuinEERS, I 0699 IS8 E 52913 | Present? \\ | Tukwila, WA 98168
Client Contact: No.of - Cooler P avd 206-695-6200 206-695-6201 (fax)
Z A M\/ AT Coolers: ? Temps: },"{‘ 1.5 l; {
Client Project Name: — Analysis Requested Notes/Comments
Cade Wheys TaLL s3gs oo N
Client Project #: Samplers: ;\::?3 é o \_’ >
0 le -0t s R, R ¥ g
Sample ID Date Time Matrix No. Containers 0‘: ﬁ_ § 5 2 é \7\ 'E
W XD~ 31-37 alz|egze | S 5 X | X | X
MW 2D -29-33 o%20 | S \ X Composmbe
MW 2GS — [HA\S 1zeo | & S | x| x| x ,
M) 206~ 22523 \20@ | 5 s X | Howd
Mw Bzé -M4=21 | Y [v200 | 5 \ X (omyosite
. ®
RunrE - 032403 200 | SW| 5 | x| x
A 1

Comments/Special Instructions Relinquished by; Received by Relinquished by Received by
(Signati (Signature] (Signature) (Signature)
g' Prlntpame: g Printe t\/ m Printed Name- Printed Name

,lII Company- Compa y: Company. Company:

(AT VNSRS (N

X Date & Tige Date Date & Time* Date & Time:
341 St 32@} 740

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

T OF
P )

la
¢

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



GWP - COC markup

Subject: GWP - COC markup

From: "Zanna A. Satterwhite" <zsatterwhite@geoengineers.com>

Date: 4/1/2013 8:54 AM

To: "Cheronne Oreiro (cheronneo@arilabs.com)" <cheronneo@arilabs.com>

CC: "Sue Dunnihoo (sue@arilabs.com)" <sue@arilabs.com>, "Mark J. Lybeer" <mlybeer@geoengineers.com>, "Paul D.
Robinette" <probinette@geoengineers.com>, "Dan M. Baker" <dbaker@geoengineers.com>, Claudia De La Via
<cdelavia@geoengineers.com>, "John T. Peters" <jpeters@geoengineers.com>, Andrew Johnson
<ajohnson@geoengineers.com>

Cheronne,
Here is the COC markup for the third Gas Works Park sample delivery on Friday
3-29-13.

Can we please schedule a cooler pickup at Gas Works Park for tomorrow, Tuesday at
4:307?

Thank you,

Zanna

Confidentiality: This message is confidential and intended solely for use of the
individual or entity to whom it is addressed. If you are not the person for whom
this message is intended, please delete it and notify me immediately, and please do
not copy or send this message to anyone else.

Attachments.

COC markup 4-1-13.pdf 24MB

FE% | AAZ23 12:30 PM
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Chain of Custody Record & Laboratory Analysis Request S 7-/%2
ARI Assigned Ngumber: Tum-aroundZF%o-qqu_eswd: 'v’ Page: 3 ? of ? ; ” Q:Z:Z,tt:g ée:;nl?;;e? ;gcg;mﬁs
ARI Client Company: Phone: , Date Ice d ’ 4611 South 134th Place, Suite 100
; . . - 4@ Present? ukwila,
ClientComafe 1o G = ‘ 2ot~ 1493 féz?/la Cooler 20'2.2'952’2%3823&95-6201 (fax)
24 ! é:"! gz - 4 ,!\je Coolers Temps:
Client Project Name: P - Analysis Requested Notes/Comments
) mé‘ub /Ajbu-’z‘-h P‘M‘k —é isl
Client Project #: Samplers: é s
ny é "ggé -2 l S v
0
Sample ID g §;§_ 050 .
CETY-5.0-70 |F/Alslegzs | 8 |4 | X | X Ger-12
EeT - l.0- 15D 03 ' ¥ X | X
e -2 - 1$.0- 120 oI5 Yy X | X
GET-I2- 25.0-26.0 095D | X| x v
| GET -]l - % 0-/20 D3% Yy ol Ral <ex-il
6T -ll-2/.5-22.5 20 4y X | X
GET-))-26.0-26.5 218 H > |~
GEX -/~ 278-28.D 1230 o WO HOLD
GET-10-2-3 jHog H | X Ces~10
(Eg-10-¢5-25| Vv [iuzz | ¥ g | =t Y
mme! ial In: ion: Relingui d Received by: Relinquished by: Received by:
Comments/Special Instructions m M \ —
Prin 3 i N Printed Name: Printed Name:
com% i»’r.vzv‘ﬁ ml AV laa on _—
éwéo@\q i~eals % \J
; Date & Time: - Date & Time’ Date & Time: Data & Time:
| 5/2% Sefp 82215 G0

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

signed agreement between ARI and the

Sample Retention Policy: All samples submitted to AR! will be appropriate!
retention schedules have been established by work-order or contract.

Client,

y discarded no sconer than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
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Chain of Custody Record & | & Laboratory Analysis Request . $op
D i r: urn-aroun u Page: of = i , In ra
B Y i S R
i : one: s . ou lace, Suite 1
“”‘ °'°"‘é°’“;“”mﬂmg e 200994 9588] THidis |Pesen il WA aateg =100
licient Co No. of Cooler 206-695-6200 206-695-6201 {fax)
Zad) A ;Arm! Nt = GCoolers: Temps:
Client Project Name: T = Analyss Requested Notes/Comments |
; ? N 2 = Q o
Client Project #: Samplers: 2 h)c\
' . pr & d& = 3
Sample ID Date Time Matrix | No. Containers A (‘)Ac m E' ¢® VY £
MeZEo-1-15 Blwlizlped | S | & L X x| X ’
MnZBo-20-20  Blslin|o9z0 | 5 | 5 | | x| Pt
DU L - noz€>  3lzgr (30 | S & x| X
M 33 - 1311 {3280 o | % Sollx X1,
Ww3Bot 12-27  |3slz| 030 | & [V £F X Composile
MWD - \2- eslsi 40 | 4 | 5 X | Hoed
MweD-25-24 3831530 | ¢ 5 | x| x
W-Z—pazem  BlBIBlss | S | & | x| X
RunosE- 032813 szg(t> 0 | 5 X[ Houd
R A Recewed b =L Reinquished by- Received by
m ial Instructions elinqui y: . ;
commeneiSpec st w (Sgnanure //Q {Signature) {Signature)
Pri R Printed S Primed Name: Printed Name:
@»&%_ﬁdﬁm&@n
InNe (2! :
irge: t A Dats & Time: o “} Date & Time: Date & Time:
| | zt SR 2@!35 qu

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

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

-
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Chain of Custody Record & Laboratory Analysis Request

Wﬁ]m.wg%%&id Page: S’ of g 0
i : : : . Ice

’I ARI Client Corrpany. Phone 206995 153 ¢ Date g [ iz _ 0

Client Contact: of )

Yt-1%

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

Limits of Liability: AR! will parform all requested services in accordance with appropriate

206-695-6200 206-695-6201 (fax)
| ZoawasAr SATERAWRRTE.
Ciient Project Name:
Client P #: , @Sam le:
i roject #: plers:
Ao -Lle -0t N2
Sample ID Date Time Matrix
Wz — 31-37  |3abhs gzl S | &5
MW 26> - 29-35 g%20 | S i
MW 2G5 — [H-S Zeo | & g
MW B0C— 22575 200 | 5 | S
Mo 2% —H-2) | Y [299 f ! ;
RurEE - 032403 00 |oW 5 | X | x ii
—1 _ |
Comments/Special Instructions Retinquished by, Received by: Relinquished by: Received by:
¢ (Signature)__2 (Signature) (Signature)
[ ame: i Printed Name: Printed Name:
%Aﬂ%__ h@gﬁm
Company: o i Company: Company:
(NN, (N
Date & : & N Date & Time: Date & Time:
3t s | Spaliz B . ,

methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program

meels standards for the industry. The total fabillty of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. 7|he acceptance by the client of a proposal for services by AR release ARI from any fiability in excess thereof, not withstanding any provision to the confrary in any contract, purchase order or co-
signed agreernent between AR/ and the Client.

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



’F Analytical Resources, Incorporated :
a Analytical Chemists and Consultants COOIer Recelpt Form

ARI Client. Project Name:

COC No(s): - w (EA) Delivered by: Fed-Ex UPS Courler d Other:

Assigned ARI Job No Tracking No @

Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES
Were custody papers included with the cooler? . ... . .. . . ... ... ... ... ... @ NO
Were custody papers properly filled out (ink, signed, etc). ... . e @ NO

Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemustry).. . . LZ, _‘/ ! 3_ S 53 .L,

If cooler temperature is out of compliance fill out form 00070F Temp Gun |D#.m
Cooler Accepted by. A\/ Date- CS[& l’l S Time. I :}L’{O

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? . . YES
What kind of packing material was used? ... 4? Gel PacFoam Block Paper Other
Was sufficient ice used (if appropriate)? ... ...... .. .. .. B NA
Were all bottles sealed in individual plasticbags? .. . ... ... .. .. ... L. YES %
Did afl botttes arrive in good condition (unbroken)?
Were all bottle labels complete and legible? . ... ........ . . .o oL L YES
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 correct 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? ... ... ...... ... .. ....... .. NA YEs @
Was sufficient amount of sample sentineachbottle? . .. . ... ... . .. .. .. ... NO
Date VOC Tnip Blank was made gt ARL.. .. ... .. ... ... e e NA :
Was Sample Spit by ARI YES Date/Time. Equipment: Split by

Samples Logged by’ g\(\/\ Date- ‘/“l I (! 73 Time: l{ 770(

** Notify Project Manager of discrepancies or concermns ™

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC
Geg-iz-5-7 GET-17-50-7.0 e e Y
GeT-1Z--15 CET-fz-11,04S.0 | GeT-1-16-17 |4 ET-1-16.0-77¢
G&T» 2- 15-17 GET-12-5C-1T7.0
GET-12-25 26 LEL17- 756-20.0

2:::,732; °fe; Dj(cjfﬁ aﬁgsc; :Q T;gjitljns%\l nWIGaL) ch o1 Cac, CJEL/( way No\?f _
Lmﬂaf CQET-s~12.0" on (. Pingg- 03283 Pl 33
o SN o dlil3 Linse = 632913 30, ;y 7478

A

Sy B | [ Ponees smas e 0 DAN L BTEX g asted 4
., c o @ Peabubbles > “pb” Sa;y\,p(p 6775'_1—— /Z- 75.0-Z26.0,
o%e Large > g Cnlh Loz e cecerved) /0«3{}[[{
Headspace > “hs” L QA H ﬁm Y. éﬂ— Ay
Q016F Cooler Receipt Form Revision 014
3/2110
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IR o Cooler Temperature
a halytical Chemists and Compliance Form
. 2
Cooler#: i Temperature(°C): | 71>
Sample ID ) Bottle Count | Bottle Type
GE-17- 75-76 B {oz wom&G
GEL-10-25 A 8z wG 3- VoA Viels
GET-I-1o-17 d |
GET q-s-7 4
CETL-H-26- 2.5 Y
CET - 775-78%0 4 |
GEI-12-5-N 4 |
GET--Zl5-72.5 4 1 1
Cooler#: | Temperature(°C):  [3, s
Sample ID . _ Bottle Count | Bottle Type i
GET-16-6.5-713 y $cz @ 7 VA Viels
GET - 1Z-1(-1S 3 & 1
_..———.-""“"T_f_r__;-
TV NIV
/
/ yai T 1T
Cooler#: n/ Temperature(°C): ][ 4
Sample ID Bottle Count | Bottle Type
Kinse - 05791% S ol AG, 3- YA Vidls
M ZpD - 29-3 ) h vz e>MP
MW 36 S- d-2/ [
M5 D-3-3Z 5 802 WG, /’%Zﬁf/ﬂg, B-VeH Vialp
Ms3bS-225 7% o) [
M 26 S - -5 g A 1
I _—T] /=
Cooler#t: - Temperature(°C): —
Sample ID Bottle Count | Bottle Type _—
///
/
/
//
/
/ ! |
<(/4ﬁ;f *-\\\‘  ._A,//”’ff—_
Co/mgleteﬁ'by. o ;/]/]‘ Date: G // 2
00070F Cooler Temperature Compliance Form Version 000

3/3/09

WITT . EB¥Ei



Case Narrative, Data Qualifiers, Control Limits

ARI Job ID: WJ79, WJ80



ANALYTICAL
RESOURCES @
INCORPORATED

Case Narrative

Client: GeoEngineers, Inc.
Project: Gas Works Park, 0186-846-01
ARI Job Nos.: WJ79 & WJ80

Sample Receipt

Thirteen soil samples and a trip blank were received on March 29, 2013. Select samples
were archived upon receipt. The cooler temperatures measured by IR thermometer following
ARI SOP were 3.4, 11.4, and 13.5°C. For further details regarding sample receipt, please
refer to the Cooler Receipt Form.

Twenty-four soil samples, two water samples, and a trip blank were received on March 29,
2013. Select samples were archived upon receipt. The cooler temperatures measured by IR
thermometer following ARI SOP were 3.4, 11.4, and 13.5°C. For further details regarding
sample receipt, please refer to the Cooler Receipt Form.

BETX by SW8260C

The samples and associated laboratory QC were initially analyzed within the method
recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recovery of d4-1,2-Dichloroethane was outside the control limits high
for sample GEI-12-5.0-7.0. The sample was re-analyzed and all surrogate percent recoveries

were within control limits. No corrective action was taken.

The method blanks were clean at the reporting limits. The LCS and LCSD percent
recoveries were within control limits.

The matrix spike and matrix spike duplicate percent recoveries were within advisory control

limits.

PAHSs by SW8270-SIM

The samples and associated laboratory QC were extracted and analyzed within the method
recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

Case Narrative WJ79 & W80 Page 1 of 2



ANALYTICAL
RESOURCES @
INCORPORATED

The surrogate percent recoveries were within control limits.

Naphthalene was present in MB-041113 and MB-040913 at levels that were greater than the
reporting limit. Detected results associated with these method blanks for Naphthalene have
been flagged with a “B” qualifier. No further corrective action was taken.

The LCS percent recovery of Naphthalene was outside the control limits high for LCS-
040813. All other LCS percent recoveries were within control limits. No corrective action
was taken.

The matrix spike and matrix spike duplicate percent recoveries of Naphthalene were outside
advisory control limits with a wide RPD for sample GEI-5-15-16. No corrective action is
required for matrix QC.

Several matrix spike and matrix spike duplicate percent recoveries were outside advisory

control limits, with a wide RPD for Naphthalene for sample GEI-10-6.5-7.5. No corrective
action is required for matrix QC.

Arsenic by SW200.8

The samples and associated laboratory QC were digested and analyzed within recommended
holding times.

The method blank was clean at the reporting limit. The LCS percent recovery was within
control limits.

The matrix spike percent recovery and duplicate RPD were within control limits.

Geotechnical Parameters

A laboratory-specific case narrative follows this page.

Case Narrative WJ79 & WJ80 Page 2 of 2

1
Gl

i



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: GeoEngineers ARl Job No.: WJ80

Client Project: PSE-Gas Works Park Client Project No.: 0186-846-01

Case Narrative

1. Three samples were submitted for analysis on April 1, 2013, and were in
good condition.
2. The samples were submitted for grain size distribution according to ASTM
D422. The samples were prepared according to ASTM D421.
3. An assumed specific gravity of 2.65 was used in the hydrometer calculations.
4. A standard milkshake mixer type device was used to disperse the fine
fraction sample for one minute.
5. One sample from another job, MW39S-3.5-13.5, was chosen for triplicate
analysis. The triplicate data can be found on the QA summary table.
6. The samples displayed an oily sheen and all the samples gave off a
very strong fuel like odor. The presence of a fuel-like contaminant
may have affected the grain size distribution.
7. One sample contained a tar like material which melted during the oven
drying portion of the analysis. Upon cooling in the desiccator, the tar-
like material solidified and entrained neighboring particles. Effort was
made to separate the particles, but the tar-like material skewed the
grain size distribution to appear coarser.
8. The data is provided in summary tables and plots.
9. There were no further anomalies in the samples or test method.

Released by: %}W&’ Date: \aagv\\ \S, 0\%
Tectnician

/ J ,
Reviewed by: ( 7 / Date: %//b“ i3
-“Geotechnical Laboratory Manager /7

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 ¢ 206-695-6200 «.2(i6695-620F: a5



Sample ID Cross Reference Report

ARI Jo
Client:
Project Eve
Project Name:

b No: WJ79
Geoengineers
nt: 0186-846

-01

PSE~-Gas Works Park

ANALYTICAL
RESOURCES
INCORPORATED

ARI ARI

Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. GEI-5-5-7 WJ79A 13-6833 Soil 03/28/13 08:26 03/29/13 17:40
2. GEI-5-15-16 WJ79B 13-6834 Soil 03/28/13 08:48 03/29/13 17:40
3. GEI-6-10.0-12.5 WJ79C 13-6835 Soil 03/28/13 11:20 03/29/13 17:40
4. GEI-6~20-21 WJ79D 13-6836 Soil 03/28/13 11:35 03/29/13 17:40
5. GEI-6-25-26 WJ79E 13-6837 Soil 03/28/13 12:05 03/29/13 17:40
6. GEI-7-12-14 WJT9F 13-6838 Soil 03/28/13 15:20 03/29/13 17:40
7. GEI-7-20-21 WJ79G 13-6839 Soil 03/28/13 15:52 03/29/13 17:40
8. Trip Blank-032913 WJ79H 13-6840 Water 03/28/13 03/29/13 17:40
9. GEI-5-1.5-2.0 WJ791 13-6841 Soil 03/28/13 08:14 03/29/13 17:40
10. GEI-6-5.5-6.0 WJ79J 13-6842 Soil 03/28/13 11:02 03/29/13 17:40
11. GEI-5-10-10.5 WJ79K 13-6843 Soil 03/28/13 08:35 03/29/13 17:40
12. GEI-5-22-23 WJ79L 13-6844 Soil 03/28/13 09:03 03/29/13 17:40
13. GEI-6-30-31 WJ79M 13-6845 Soil 03/28/13 14:05 03/29/13 17:40
14. GEI-7-15-16 WJ79N 13-6846 Soil 03/28/13 15:45 03/29/13 17:40

Printed 04/01/13 Page 1 of 1
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Sample ID Cross Reference Report

Cl

Project Event:

ARI Job No: WJ80

ient: Geoengineers

0186-846-01

ANALYTICAL @
RESOURCES
INCORPORATED

Project Name: PSE-Gas Works Park
ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. GEI-12-5.0-7.0 WJB0A 13-6847 Soil 03/29/13 08:30 03/29/13 17:40
2. GEI-12-11.0-15.0 WJB0B 13-6848 Soil 03/29/13 08:59 03/29/13 17:40
3. GEI-12-15.0-17.0 WJ80C 13-6849 Soil 03/29/13 09:15 03/29/13 17:40
4. GEI-12-25.0-26.0 WJg80D 13-6850 Soil 03/29/13 09:50 03/29/13 17:40
5. GEI-11-16.0-17.0 WJ8O0E 13-6851 Soil 03/29/13 11:38 03/29/13 17:40
6. GEI-11-21.5-22.5 WJBO0F 13-6852 Soil 03/29/13 12:00 03/29/13 17:40
7. GEI-11-26.0-26.5 WJ80G 13-6853 Soil 03/29/13 12:15 03/29/13 17:40
8. GEI-10-2-3 WJB0H 13-6854 Soil 03/29/13 14:08 03/29/13 17:40
9. GEI-10-6.5-7.5 WJ80I 13-6855 Soil 03/29/13 14:23 03/29/13 17:40
10. DUP1-032813 WJggs0Jg 13-6856 Soil 03/28/13 10:30 03/29/13 17:40
11. MW-335-13-14 WJB0K 13-6857 Soil 03/28/13 10:30 03/29/13 17:40
12. MW36D-~-23-24 WJB0L 13-6858 Soil 03/28/13 15:30 03/29/13 17:40
13. DUP-2-032813 WJI80OM 13-6859 Soil 03/28/13 15:15 03/29/13 17:40
14. Mw338-17-17.5 WJBON 13-6860 Soil 03/28/13 09:00 03/29/13 17:40
15. MW36D-31-32 WJg0o0 13-6861 Soil 03/29/13 08:20 03/29/13 17:40
16. MW-36S-14-15 WJ80P 13-6862 Soil 03/29/13 12:00 03/29/13 17:40
17. RINSE-032913 WJgs0Q 13-6863 Water 03/29/13 13:00 03/29/13 17:40
18. Trip Blank WJ80R 13-6864 Water 03/28/13 03/29/13 17:40
19. MW-335-12-22 wWJ80s 13-6865 Soil 03/28/13 10:30 03/29/13 17:40
20. MW36D-29-33 WJsoT 13-6866 Soil 03/29/13 08:20 03/29/13 17:40
21. MW36S-14-21 WJ80U 13-6867 Soil 03/29/13 12:00 03/29/13 17:40
22. MW33S-20-21 WJ8ov 13-6868 Soil 03/28/13 09:30 03/29/13 17:40
23. MW36D-12-13 WJ80wW 13-6869 Soil 03/28/13 14:50 03/29/13 17:40
24. RINSE-032813 WJ80X 13-6870 Water 03/28/13 16:10 03/29/13 17:40
25. GEI-11-27.5-28.0 WJ80Y 13-6871 Soil 03/29/13 12:30 03/29/13 17:40
26. MW36S-22.5-23 WJg80z 13-6872 Soil 03/29/13 12:00 03/29/13 17:40
27. GEI-5-12.0 WJB0AA 13-6873 Soil 03/29/13 03/29/13 17:40
Printed 04/02/13 Page 1 of 1
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Geotechnical Data

A

SM

SS

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

Samples were frozen prior to particle size determination

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

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

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

Page 3 of 3
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Geotechnical Analysis
Report and Summary QC Forms

ARI Job ID: WJ79, WJ80



GeoEngineers

0186-846-01
PSE-Gas Works Park

Percent Finer (Passing) Than the Indicated Size

. " " " " " " " #4 #10 #20 #40 #60 #100 | #200
Sieve Size (microns) 3 2 1 1 1 3/ 1/2 3/8 @4750) | (2000) | (850) @25) | 50) | (150) (75) 32 22 13 9 7 32 13
1000 | 1000 | 1000 | 1000 | 1000 | 896 878 69.0 440 277 182 126 86 48 48 32 21 16 11 11 1.1
MW39S-3.5-13.5 1000 | 1000 | 1000 | 1000 [ 943 837 778 589 39.0 249 16 1 108 7.3 38 34 29 17 17 06 06 06
1000 | 1000 | 1000 | 1000 | 969 871 841 66.2 439 280 183 126 85 46 44 27 22 16 11 05 05
MW-338-12-22 100.0 | 1000 | 1000 | 938 891 713 65.4 478 336 234 15.1 92 6.2 4.1 38 31 26 21 19 1.0 0.7
MW36D-29-33 1000 | 1000 | 1000 | 1000 | 1000 [ 966 949 916 87.3 784 65 1 494 355 233 151 131 98 79 66 39 2.0
MW36S-14-21 1000 | 1000 | 100.0 | 903 836 715 644 481 354 25.9 19.3 131 79 41 40 33 20 16 11 0.4 00

Testing performed according to ASTM D421/D422
WJ8o




GeoEngineers
0186-846-01

PSE-Gas Works Park

Percent Retained in Each Size Fraction

% Very %
0, L7 L7 )
Description % Coarse Gravel % Gravel % Coarse % Medium Sand % Fine Sand Coarse % Cgarse Medium % Fine | % Fine @Very % Clay
Sand Sit Silt Silt Silt Silt Fine Silt

Particle Size (microns)]  3-2" 2-11/2" | 11217 1-3/4" | 3/4-1/2" | 1/2-3/8" | 3/8"-4750 42-{)%% 2000-850| 850-425 | 425-250 | 250-150 | 150-75 | 75-32 32-22 22-13 13-9 9-7 7-3.2 3213 <13

00 0.0 00 0.0 104 18 189 250 16 3 95 56 40 38 01 16 11 05 05 0.0 0.0 11

MW39S-35-13 5 00 00 00 5.7 1086 58 189 199 141 88 52 35 35 04 06 11 00 11 0.0 00 06

00 0.0 00 31 9.7 3.0 179 222 159 97 57 41 39 02 16 05 05 05 05 00 0.5

MW-338-12-22 00 0.0 6.2 47 178 5.8 176 142 102 83 59 3.0 21 03 0.7 05 05 02 09 0.3 07

MW36D-29-33 0.0 00 00 00 34 18 33 43 8.9 13.4 15.6 13.9 12.3 8.2 20 33 20 1.3 26 20 20

MW365-14-21 00 00 97 6.8 121 71 163 12.7 95 65 62 52 38 0.1 0.7 13 04 05 07 0.4 0.0
£
;m

i WJ80

gl
&
bt
&
il
&
L
fl

("




gma

R

Lﬁm}

)
(m‘il
i
it

oty
iéﬁ;
WET,
ig‘ﬁg:
W

i, ﬁ!;
4
i

ot
i

Chent GeoEngineers Project No 0186-846-01
Project PSE-Gas Works Park
AR Triplicate Sample ID WJ0SD Batch No WJ8B0-01
Chent Triplicate Sample ID  MW398-3 5-135 Page 1of1
Reiative Standard Deviation, By Size
Sample ID 75000 50000 37500 25000 19000 12500 9500 4750 2000 850 425 250 150 75 32 22 13 9 7 32 13
MW39S-35-134 1000 1000 1000 1000 1000 896 878 690 440 277 182 126 86 4 48 32 21 16 11 11 11
MW39S-35-134 1000 000 1000 1000 943 837 778 589 390 249 161 108 73 3 34 29 17 17 06 06 06
MW39S-35-134 1000 000 1000 1000 969 871 841 66 2 439 280 183 126 85 46 44 27 22 16 11 05 05
AVE 10000 | 10000 | 10000 | 10000 97 06 86 82 8327 64 69 42.30 26 88 1754 1203 814 440 419 292 201 165 091 073 073
STDEV 000 000 000 000 285 299 505 518 288 172 129 102 071 055 069 023 026 006 029 029 029
%RSD 000 000 0 00 000 294 344 6 07 8 01 6 80 6 40 733 8 51 878 12 41 16 49 779 12 85 376 3225 39 80 39 80

This Triplicate applhies to the Batch Containing the Following Sample:

S

Sample ID Date Sampled Date Set up Date Started Date Complete Data Qualifiers
3/25/2013 4/1/2013 4/4/2013 4/8/2013
MW39S-35-135 3/25/2013 4/1/2013 4/4/2013 4/8/2013
3/25/2013 4/1/201 4/4/2013 4/8/2013
MW-338-12-22 712712011 4/41201 4/8/2013 4/15/2013
MW36D-29-33 712712011 4/4/2013 4/8/2013 4/15/2013
MW365-14-21 712712011 4/4/2013 4/8/2013 4/15/2013
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Geotechnical Raw Data
Analyst Notes and Raw Data

ARI Job ID: WJ79, WJ80
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ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARIi Job No.: SAL 2 Ej) A ‘y ~ 4 Initials: 4
Sample Description: _ % ,’ /¢ k
Method of size reduct| Stockpile [] Whole Sample ¥
Tare Number &
Tare Weight (g) /0.0 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) ' Content
(before #10 preparation) 350. 20 Tare Number S
Hydro Test Sample Weight i <
(xot including bgaker wgelgh(t%) P % S W'I'ea:rg(x:l ilngtrég()gT lbo ‘ID 2
Tare + Oven-Dried #10 Washed (gﬁl‘f/.‘;g_l_zs. 5 4.3 ¢ Dry Soil + Tare (g) 21?; 68
Tare + Oven-Dried #200 Washed (g) -
(including plus #10 materia) | =95 82

Hydro Beaker: ( ﬁ Calgon Batch #: 2%53 Calgon Date: 0¥ 0513 Technician: b
Method of size reduction: Sample Splitter [] Quartering Stockpile [] Whole Sample [ ]

Hydrometer Analysis
4/812013r0#: 1237235 Technician: _&

ime ATme | Ginder | mank | (C)
11:31:00 1 (9 @5 F| 20
11:32:00 2 | g 7 |20
11:35:00 5 6 2 |20
11:45:00 15 iys 7 20
12:00:00 30 e I 20
12:30:00 60 15 6 0%
15:40:00 250 Q 6 215
11:30:00 1440 5 c” | 207

Sieve Analysis
Sieve Date: 4 .(S-i3 Sieve Set# 3 Technician: o

Sieve Size Cun{ulaﬁve Weight (g)
Empty Tare j0.L<
o>
1%
1 Sle.\3
34 A0.9%
1/2" 122.094
3/8" XS
#4 24 24
#10 449,96
#20 $HAa o
#40 S52.95
#60 SIA A9}
#100 SIBI2
#200 SBY-82
1101F-A Pan Sl 05
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ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI JobNo.. WIBO  ARIS
Sample Description: g (Y
Method of size reducfjon: Sa

pleD.. _ T
.441‘4‘ (, A
i £

"

Tare Number T
Tare Weight (g) YR
Tare + Air-Dried Sample Weight (g)
(before #10 preparation) 433 3F
Hydro Test Sample Weight (g)
(not including beaker weight) 66 :?'5
Tare + Oven-Dried #10 Washed (g) | J0. 00
Tare + Oven-Dried #200 Washed (g)
(including plus #10 material) \ \%‘b‘*

Hygroscopic Moisture

Content
Tare Number T
Tare Weight (g) [.51
Wet Soil + Tare (g) |2.€. 11
Dry Soil + Tare (9) | 23.05

Hydro Beaker: BT Calgon Batch # 283 Calgon Date: O 05713 Technician: u_éé
Method of size reduction: Sample Splitter [] Quartering [\t~ Stockpile [] Whole Sample [ ]

Hyd
4/8/2013ro #: 5 9

rometer Analysis
3285  Technician: (&4~

. . Test Calgon | Temp
Time A Time Cylinder | Blank °C
11:37:00 START
11:38:00 1 205 | 2 20
11:39:00 2 I8 5 2 2
11:42:00 5 {2 7 20
11:52:00 15 14> | 2 20
12:07:00 30 /3 7 20
12:37:00 60 (| 6 205
15:47:00 250 9 & 205
11:37:00 1440 3 £5 205
Sieve Analysis
Sieve Date: 4 IS 13 Sieve Set #: Technician: fﬁ
i 7 Sieve Size 7Currt71ulartive Wéight (g)r o
Empty Tare 10.24
2"
1%’
1"
3/4”
1/2" 25.98
3/8" 3408
#4 Ha <SS
#10 A0
#20 Ao Y,
#40 o5
#60 9845
#100 0 oA
#200 LHBUS
1101F-A Pan 182D
Rev. 001



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

s
Tare Number A e Rake \3‘:\::13
Tare Weight (g) 0.5 Hygrosgopic Moisture
Tare + Air-Dried Sample Weight (g) ontent
(before #10 preparation) 51653 Tare Number
Hydro Test Sample Weight (g) Tare Weight R

(not including beaker weight) 99.00 Wet Soil +9Ta—ré_g()i) 2‘ I X:g';
Tare + Oven-Dried #10 Washed (g) | 35]. 45 Dry Soil + Tare (g) |2.1.9 9
Tare + Oven-Dried #200 Washed (g) %%0 0(

(including plus #10 material) ol

Hydro Beaker: (: Calgon Batch #: 23& Calgon Date: 0‘* 05~ 13 Technician: _‘Mt

Method of size reduction: Sample Splitter [] Quartering [ Stockpile [} ile [] Whole Sample[]

Hydrometer Analysis
4/8/2013 >#. (93285 _ Technician: /24

‘ . Test Calgon | Temp

Time A Time Cylinder Blank °C
11:44:00 START
11:45:00 1 2 ”, 20
11:46:00 2 8 p] 20
11:49:00 5 6 7 20
11:59:00 15 ) 7 20
12:14:00 30 15 7 %
12:44:00 60 9 6 205
15:54:00 250 2 6 2(®
11:44:00 1440 65 &5 205
Sieve Analysis
Sieve Date: 1S3 Sieve Set #: 3 Technician—__
Sieve Size | Cumulative Weight (g)
Empty Tare 0.
>
1%%"
1 wO-2%
3/4 G4 AL
12" (St A0
318" CENLS
#4 27 T,
#10 a2
#20 323 Ak
#40 28585
#60 402 49
#100 AL
#200 U274
1101F-A Pan U30.3
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— T
10000 10000 ' 10000

410 381 312 280 _ 208 .

T } -

> Number  MW-33§-12-22 "10000 _ 9382 8909 7127 6544 4780 . 3357 2340 1512 923 _ 621 4
) i ) - 125000 75000 50000, 37500 _ 25000 _ 19000 12500 9500 4750 2000 850 425 250 150 75 351 224 |
Test Temperature KX NN s [ EZS 2 a8 4 10 20 40 60 100 200 -
pecific Gravity 265 ' !
» o Sieve Analysis Portion Hydrometer Analysis Portion
|
| ‘ | Seve Weghtof _ Total Percent  Percent Hydro Comp  Percent o
\ ‘ Seze STO'I + Weightof Retaned Passing Time Reading Correct  Finer L 0 K a
} are Soil |
, ‘ ‘ ‘ 5" 1065 000 coo 100 00
‘ ' ' 3 1065 000 000 10000 |
> 1065 000 000 10000 |
Wet Wt & Tare ) 2603 ‘ l 15" 10865 000 000 100 00 1 19 7 415 132 4927402 0013571 1001385
Dry Wt & Tare | 25 68| i ! 1 56 17 4552 618 93 82 2 18 7 381 133 350579 0013571] 1001385
Wit Moisture ‘ 035 ' 3/4 90 98 8033 1091 89 09 5 16 7 312 137 2244317 0013571 1 001385
Wit Tare 151 ‘ 12 22209 21144 2873 7127 15 145 7 260 139 1307352 001357%' 1 001385
Dry Soil i 24 17| ' 38 26504 25439 34 56 6544 30 13 7 208 142 9325647 0013571| 1 001385
Moisture Content 1 0 014480761 : 4 394 81 384 16 5220 47 80 60 15 6 190 144 6651198 0013571| 1 001385
(Arr Dry Total Sample 73956 } 10 49968 48893 66 43 3357 250 9 6 104 148 33044 00135711 1001385
Qven Dry Total Samp 735 9824918 20 529 2042 1017 76 60 2340 1440 85 65 0869 149 1380634 0013571 1001385
Arr Dry Hydro Sampie 98 51 ! 40 552 95 5337 1845 84 88 1612 '
i 7 7
et St I W e oM % wr  ent
W(142) = 289 27756161 X L 200 584 82 85 24 2047 95 90 410

Page 1




. i |
10000 10000 10000 10000

— -
9157 |, 8727 _ 7841 6506

Number __|MW38D-2 0 10000 10000 9 6506 4943 3552 2326 1509 1312
125000 75000, 50000, 37500 _ 25000 _ 19000 4750 2000 _ 50 150 75 350 223 _
2035 3 a5 T 4 0 20 40 60___ 100 200 o
265 ! '
e TR I Sieve Analysis Portion Hydrometer Analysis Portion
| 1 I Sieve Weghtof  Total Percent Percent Hydro Comp | Percent .
‘ ! 1 ! Size §r0|| *  Weightof Retained Passing Time Reading Correct Finer L o K a
| are Soil
; ! | 5 1024 000 000 10000 ‘
! 3" 1024 000 000 100 00 i
‘ . \ 2 1024 000 000 10000
Wet Wt & Tare ‘ 2811 ) 15" 1024 000 000 100 00 1 205 7 177 129 4881243 0013571} 1001385
Dry Wt & Tare 28 05 . ‘ 1 1024 000 000 100 00 2 185 7 1509 133 3495011 0013571 1001385
Wt Moisture ‘ 006 3/4 1024 000 ¢ 00 100 00 5 17 7 1312 135 2230828 0013571 ‘ 1001385
Wt Tare ) 151 s 172 2588 1564 335 96 65 15 145 7 984 139 1307352 0013571' 1001385
Dry Soi 26 54 ‘ 38 3408 2384 511 94 89 30 13 7 787 142 9325647 0013571 1001385
Moisture Content l 0 002260739 ‘ 4 49 55 3931 843 91567 60 1 6 656 145 667008 0013571/ 1001385
Aur Dry Total Sample 467 14 | ‘ 10 696 59 36 1273 8727 250 9 6 394 148 33044 0013571 a 001385
Oven Dry Total Samp 466 2201955 ) 20 76 36 676 8886 2159 7841 1440 8 65 197 150 1384424 0013571 1001385
Aur Dry Hydro Sample' 66 75 ‘ , 40 86 55 16 95 2221 3494 6506
Qven Dry Wt Hydro ’ 66 59943609 ! 60 98 48 2888 3784 5057 4943
Amount Plus #10 59 36| . 100 109 09 3949 5175 64 48 3552
W(142) = 76 31614608| ‘ 200 118 45 48 85 64 01 76 74 2326

984 |

31
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e Number  |MW365-14-21

o1

10000 10000 10000, 10000 9032 _ 8356 _ 7147 _ 64

j=amp

40 4809 3541 2587 1935 1311 794 407 401 328 20

- o 125000, 75000, 50000| 37500 25000 _ 19000 12500 _ 9500 4750 _ 2000 850 425 250 150 75 351 224 132
Test Temperatre | _203[5" T [ 15 v Ty Cur a4 10 2 40 60 100 20
Specific Gravity V_ 265 e
| o 7‘_1_» T ! Sieve Analysis Porhon Hydrometer Analysis Portion
1 i | Sieve Weghtof Total Percent Percent Hydro  Comp | Percent -
| ! ‘ Size §r°" *+ Weight of Retained Passing Time Reading Cormect Finer L o K a
‘ ‘ are Soil
} [ 5 1067 000 000 10000
3" 1067 000 000 100 00
| ! ! ‘ 2" 1067 000 000 100 00 )
Wet Wt & Tare ! 71 85| ' ' 15 1067 000 000 100 00 1 21 7 511 129 486576 00135711 001385
Dry Wt & Tare i 2148 . ‘ 1 6027 49 60 968 90 32 2 18 7 401 133 350579 0013571 1001385
Wt Morsture ‘ 037 ! ! 34 94 96 8429 16 44 8356 5 16 7 328 137 2244317 0013571, 1 001385
Wt Tare ! 155 12 1569 14623 2853 7147 15 125 7 201 142 1322655 0013571 1001385
Dry Soil ‘ 1993 ‘ 38 19315 18248 3560 8440 30 s 7 164 144 9406214 0013571{ 1001385
Moisture Content 0 018564977 4 27676 26609 5191 4809 60 9 6 109 148 6745079 0013571 1001385
Aur Dry Total Sample 515 96| ‘ | 10 34177 33110 6459 3541 250 7 8 036 152 3340738 0013571 1001385
Oven Dry Total Samp 512 5906305 20 367 96 2619 954 7413 2587 1440 65 65 000 152 1395734 0013571 ‘ 1001385
Aur Dry Hydro Sample' 99 ‘ ’ 40 385 85 44 08 16 06 8065 1935
Oven Dry Wt Hydro ‘ 97 1955665 | 60 40298 6121 2230 86 89 131
Amount Plus #10 33110 X 100 417 16 7639 27 46 92 06 794
W(142) = | 2745129959) L_* ! 200 42779 8602 3134 95 93 407

Page 1
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

April 23, 2013

Zanna Satterwhite
GeoEngineers, Inc.

Plaza 600 Building

600 Stewart Street, Suite 1700
Seattle, WA 98101

RE: Client Project: Gas Works Park, 0186-846-01
ARI Job No.: WJ66

Dear Zanna:

Please find enclosed the Chain of Custody records (COCs), sample receipt
documentation, and the final data package for samples from the project referenced above.

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

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

Sincerely,

ANALYTICAL RESOURCES, INC.

T
it

Cheronne Oreiro
Project Manager
(206) 695-6214
cheronneo@arilabs.com
www.arilabs.com

cc: eFile: WK21

Enclosures

Page 1 of _2/¢Z-

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



Chain of Custody Documentation

ARI Job ID: WK21
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Chain of Custody Record & Laboratory Analysis Request

Zapaohs  SeeiER yIHHTE

['ARI Assigned Number: m-ar;g\dquues d: Page: of
Sian aadt )
ARI Clie tCompany Phone: Date: ] / }:?e o/
ABDENGWEERS (NC. 206 M SRR 4 A (3] Present’
Client Contact: No. of Cooler
Coolers: Temps:

o

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

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

MwWADS — IS IS S

el

01S”

X | Hoed

TRICPLAA-0M i1

~‘J/a J’/B

L]

2

Client Project Name: Analysis Requested Notes/Comments
__(a, o, PARN- g q
Client Project #: Samplers: = i St
Oisle -4~ O \\W Bl g :E' ﬁa fu a ?
Sample ID Date Time Matrix No. Containers é“- &g $§ \'}.I..\ g :‘%
s - §-(o il oo | = |5 | X | K| K]
MWHQE -9 ~ () ‘1_"[\3 0940 | S ( X LoMPoSTIE
ae-15-20  HdZ[w0 | & | 4 ¥ | hoed
RS — 0i40iiZ 4_/1[13 1030 | W S A HocDd
awd0s -5 i[9 | & |4 [ K] X
> 14
A)

CommentsﬂfSpecid Instructions Relinguished Recewed by Relinguished by: Received by:
(Signature) I——&"S} (Signature) (Signature) (Signature)
Pnnted Name: ﬁ Printed Name: Printed Name:
na Saflecw mto m\fnlm 4,
i Company Conlparty. Company” Company*
" G  (NC
) Date & Time: i Q Date & [;—l Date & Time' Date & Time*
o Y/o/o0r= 2 ik

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

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

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



Chain of Custod!_ljecord & Laboratory Analysis Request

ARI Assigned Number: T Turn-around Fl.equeitjd:
Stan a:oz

Page: a.

of g—v

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ARI Client Company: 2 Phone: . Date: / lce 4611 South 134th Place, Suite 100
Ceo C@zﬁ@r’_j 206-499.368% L’/’I- jJ | Preset Tukwila, WA 98168
Client Contact: i No.of Cooler 206-695-6200 206-695-6201 (fax)
Z‘fﬂ’!ﬂ. bs h"f‘?r wl }‘ n(? Coolers: Temps:
Client Project Name: B Analysis Requested Notes/Comments
C)M 7)) f-L-o Jpﬁ ‘(.
Client Project #: Samplers: _
L0/ R4 -0/ _ Andew Thbasen | Q -3§
Sample ID Date Time Matrix | No Contamers [| Am~ £ A\ ‘%
QS ]S

GET9- po.20  |4lilizlogzs | &

Hoeh

‘7{/@; =

K

L{

GETI- 1.0 -1].3 093 4 | X [%

GET G- ibo-RD 0905 4 |x |X

CEX-2-00-2.0 /0 B0 o X | X loNPosrTE
GEL -2- Sv-6,? (000 4 X | x

IGEL -2~ /6.0-17.0 w5 4 ¥ | X

GEZ -¥ - H-4,5 /133 H X | X

GEI-¥ - 5-¢ 140 7 Y| X

LEZ-B — ¥,89.5 (153 Y X | X

DJP 304012 *Vm l/zys | Vv :{d _ A1 X 1l —
Comments/Special Instructions (Signature) bzk _c’g _f s fﬁlgnamm/ﬂ (:.gnam:) y (Signature)
§ mggnm Saltervilats mw;ﬁ \(G\O(I X t: Dﬂ.@’/\ _— -
3 | CeoCagmers | e

&

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

meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
¥ said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-

4= signed agreement between ARI and the Client.

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

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



Chain of Custody Record & Laboratory Analysis Request

—_
ARI Assigned Number:

Turn-around Hequeztey

-

Analytical Resources, Incorporated
Analytical Chemists and Consultants

CET ~1-120-)2.5

1€3% ‘

LEX-[-/6-8-132.0

/84S

X

X

CET-]| ~ 220240

v |/65D vV

2P KPS xR

ARI Client Company:écoé:’?'w&j Phone: 205 - Y- <37 Date: z/ /’/LB oo ° }131 Jv i‘ls;u\rc A] gg;hﬁg[ace, Suite 100
Client Conlact:zw o 5; ffq( NLJ—Q_ Co';l%rg! %}rﬁlg 206-695-6200 206-695-6201 (fax)
Client Project Name: ) Analysis Requested Notes/Comments
Client Project #: “) Sanﬁﬁr‘;k

0% -g44 ~ D] {MQ So vl b % ﬁ 3;3
Sample ID Date Time Matrix | No. Contaners @ & c‘s_)‘ g
ex-i3-2-95 |z |3ys| g |4 | x| X
EET -13-13-44 s || 4 | X |IX
CET-13-23,5-24.€ (S0 l 4 KX

BEL -13-2€.0-95.5 /S 30 l Y KX

GEL - |-0.0-3,0 1618 | |
GEI-|-2.0-2.C (630 l
CEX-1-[2.0-125 (635 | X

/
/
¢

REGA . T2 MM

th signed agreement between ARI and the Client.

Comments/Special Instructions Relinquished Received by: Relinquished by Received by.
(Signature) (Signature) (Signature) {Signature)
Printed Name* Pnntznv Printed Name* Prnted Name
- -

Tanna Sattezo kil | A NoloAReN

Company Company ' \J Company. Company:
L 4

Geobngrooe) Ay

Date & Jime. - Date & Jme. L Date & Time: Date & Time*

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

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



GWP - COC markup

Subject: GWP - COC markup

From: "Zanna A. Satterwhite" <zsatterwhite@geoengineers.com>
Date: 4/2/2013 8:28 PM

To: "Cheronne Oreiro (cheronneo@arilabs.com)" <cheronneo@arilabs.com>
CC: "Sue Dunnihoo (sue@arilabs.com)" <sue@arilabs.com>, "Mark J. Lybeer" <mlybeer@geoengineers.com>, "Paul D.
Robinette" <probinette@geoengineers.com>, "Dan M. Baker" <dbaker@geoengineers.com>, Claudia De La Via

<cdelavia@geoengineers.com>, "John T. Peters" <jpeters@geoengineers.com>, Andrew Johnson
<ajohnson@geoengineers.com>

Cheronne,

Here is the COC markup for the fourth Gas Works Park sample shipment on Tuesday
4=-2-13.

We won't have any more samples for you until Wednesday of next week (4-10-13).
Thank you,

Zanna

Confidentiality: This message is confidential and intended solely for use of the
individual or entity to whom it is addressed. If you are not the person for whom
this message is intended, please delete it and notify me immediately, and please do
not copy or send this message to anyone else.

Attachments

COC markup 4-2-13.pdf 27 bytes

10f1 WK Z1 . BH0AaR013 8:45 AM
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Chain of Custody Record & Laboratory Analysis Request

[
! ZAS markups
I

4-2-13

ARI Assigned Number: Turn. dR ¢ Page: of Analytical Res , Incorporated
Wu&r I .ZW - l - E_ % Analytjcalth Ch;f::‘ I.-m:;I Consuitggts
i m . ne: ate: : 4611 South 134th|Place, Suite 1
G mwe SOR 4[&/‘3 Present? Tukwila, WA 98168
Client Contact: No. of Cooler 206-695-6200 | 206-695-6201 (fax)
SPUED WHHNE — —_— __| __

Client Project Name: Analysis Requested — Notds/Comments |

|___(uae nieRis, PARK
Client Project #: Samplers: i
©18le 40~ O Do) Eem.za Fj :E_ % § 51
Sample ID Date i oy & g% SE ¥
itk - §- (o dils o0 | | S X[ XK
MaHOe -5 -0 |43 [0qu | S | X LompAsETE
s -15-20 {7 ]{wo0 | & 4 X | jodd
eaxe-ousis W3 (W0 | W | S X | Mo
w05 -175-1 M0 | 5 |4 | XX
mwAls— 1S 1SS {3 |ois | 5 4 X | Hodd
TRICPLAN-040iT> n'J!n!/B — ) 12 | X
_1 2

Comments/Special Instructions Relinquished by: Received by: Refinquished by: Received by:

mup—a (Signauo) A (Sigrature) (Signature)

Printed Name: D Name: Printed Name

Cann Safferwhto

Company: 7 Compary: Compary:

[ ( A

& Time: Date
2

Limits of Liability: ARmiﬂpedormaﬂrequsstadseMoesmWWWW@bMMﬁWWWWWMIMMm@ This program
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services,|shall not exceed the | amount for
said services. ﬂ:eaweﬁnaabymeckmafapmposamrwmesbﬂmreieasummwffabimme.messmemotnafm’tfmandnganypmvisionrommminanyoonm ase order or co-
signed agreement beiween AR/ and the Cliant.
Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is lo unless alternate
retention schedules have been established by work-order or contract.




Chain of Custody Record & Laboratory Analysis Request

ARI Assngned Number: | mrnwndm Page: 1.

Analytical

11

ZAS markups
4-2-13

Chemists and Consultants

Analytical E?/ , Incorporated
1

ARl Client Company: 6&; ‘é:" . Phon206 -Wq,q_ggg Date: '_! /@ /f.} ; #31:\:/;?:,“&;3 th|Place, Suite 100
Client Contact: @ . ” Cooler 206-695-6200 |2 95-6201 (fax)
=dnna, éﬁad ﬁ : Tempe:
Client Project Name:; Analysis Requested Notds/Comments
W’p%%im ﬁq{sﬁw :
OI% - Rl -0 ; %'g
Sample ID Date Time Matrix | No.Containers || <o § %
= ——. - e S —
\GERd-20.20 |ilihaloses] & | 4 Her
LETT-il.0-1].5 1 |ogsx ul X
CET49-ibo-Ro 09as 4 K
CEX-2-00-2.0 /030 Y X CoNPosarTe
GEL-2- Sv—-g (090 Y X
IGE L -2- /6.0-/12.D 70 4 X
GEZ -T - H4-4,5 /133 Y Y
GEZ-¥ - 5-C J140 Y X
LEX-8 - €595 (153 4 X
DupB-o4on = Vs | V¥ q b X
Comments/Special Instructions Relinquished by: : Refinquished by Received by:
o -~ —
ited Name: : Printad Name. Printed Name:
h& b :
Company: J Company: Company:
_E%ﬁﬂﬂf Date &, Tyhe: Date & Tt Date & Tim
4hfi5

L/a/2012

signed agreement between AR and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than S0 days after receipt or 60 days after submission of hardcopy data, whichever is lor
retention schedules have been established by work-order or contract.

shall not exceed the

=
Limits of Liability: AR!wine:formaﬂrmwtedsarvioesmmdanoaWWMWbMMIMWWmWMARPWMWP . This program
meets standards for the industry. The total kiabifity of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, j

said services. mmmwmmaapwumbyAﬁ!mmmmomwmmmwnmwiﬂm@vgwpmvhionmmsawmyhmymaa, order or co-

amount for

iger, unless alternate
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Chain of Custody Record & Laboratory Analysis Request
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ZAS markups

4-2-13
ARI Assigned Number: Turn-around Regqu 5 Page: of
AR Client Company: o Phone: Date: 3 Ice 5
Ceornghaoss 296 - Y- 7628 15 Z:'ﬂr’
Client Contact: 5 er
2 AN Sg}ﬁ/ J}g Coolers: Temps: .
Client Project Name: . Analysis Requested
Client Project #: écw Msﬁﬂﬁd
SR il VYNNI b KRR
Sample ID Date Time Matrix | No. Containers @ § ck)- g
geT-13-2-9.5 |hlzlys] a [y [x[ <] N I I
EET-)3-13-44 . llys Y X I
EET-13-23.5-2¢.€ (502 4 KX
leET-13-25.0-25 .5 /SF0 y | XX
EEL - ]-0.0-3.0 IS ] X
|6ET-]-2.0-2¢ /630 | X |
CET-(-[2.0-I25 (635 ! x| X ﬂ
CEL ~1470-12.5 (63% | I ]
Ex-[-/6.5-12-0 KYS 7 Y X | X | X
EET =] = \ X
Comm‘:msfs{:edal Ignm%nzs&*ﬁ-l{ﬂm _/55’0 ‘/ XFF—X Relinquished by: Received by:
o (0 X s e
| Zanna Settev il | A,
MPJ Dabe M Date & Time: Date & Time:

Limits of Liability: wwwmmwmqummmmmmmﬁmmemmmmgmmm@m
meets standards for the industry. H:emralﬁah%'omﬂﬂmsaﬁmm,emwwmmdwmmnmmm
said services. mmwmmmmumwm:mmrmwmmmmmmwrxgwmmma

signed agreement between ARI and the Client.

Sample Retention Policy: AﬂsamplessubmiuedtoARleIbeapmeriaIelydiscardednosoonermanQOdaysaﬂarécebtwﬁodaysaﬂersubmissionofhardcopydata.whidwis 0

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

andb‘reARJOuaﬂyAssurame Prograi.
jces| shall not exceed the ed amount for
pnirary in any contract, ” ase




Analytical Resources, Incorporated
Analytical Chemists and Consultants

/2

Cooler Receipt Form

Project Name Cja S LQOY \CS \OCL‘( t

ARI Client s {_
S —

COC No(s).
Assigned AR} Job No \JOLa\ Tracking No

Delivered by Fed-Ex UP Hand Delivered Other-

Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of to cocler?
Were custody papers included with the cooler?

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

470 .8

Temperature of Cooler(s) (*C) (recommended 2 0-6 0 °C for chemustry) . ..

YES o

s NO
= NO

If cooler temperature is out of complhance fill out form 00070F

Av

Cooler Accepted by

Date 4/91//3 Time

Temp Gun ID#_ZEPFRAS

(/L

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ... P ELG
What kind of packing matenal was used? ...

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

Were all bottles sealed in indwidual 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 bottie 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 all VOC vials free of air bubbles? ...

Was sufficient amount of sample sent in each bottle?

Date VOC Trip Blank was made a\t ARI..

Date/Time.

Bubble Wrap @lce_\ Gel Packs @es\) Fo{m Block Paper Other:

YES @

NA E3} NO
ES/ NO
ES NO
E NO
ES NO
E NO
NO
@ YES NO
NA NO
NO
NA

Spht by:

Was Sample Sphit by ARI @) YES Equipment:

M Date 4" 5’ , 3 Time:

Samples Logged by

1428

** Notify Project Manager of discrepancies or concemns **

Sample ID on Bottle Sample ID on COC Sampie ID on Bottle

Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By Date
Smalt Al Bubbles Peabubbies’ Small = “sm?»
=2 2-4 mm
= : " e ® ® Peabubbles > “pb”
e © Large = g
Headspace 2 “hs”
0016F Cooler Receipt Form Revision 014
3/2M0

W21 @88ie



Case Narrative, Data Qualifiers, Control Limits

ARI Job ID: WK21
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ANALYTICAL
RESOURCES @
INCORPORATED

Case Narrative

Client: GeoEngineers, Inc.
Project: Gas Works Park, 0186-846-01
ARI Job No.: WK21

Sample Receipt

Twenty-five soil samples, one water sample, and a trip blank were received on April 2, 2013
under ARI job WK21. Select samples were archived upon receipt. The cooler temperatures
measured by IR thermometer following ARI SOP were 0.8 and 2.0°C. For further details
regarding sample receipt, please refer to the Cooler Receipt Form.

BETX by SW8260C

The samples and associated laboratory QC were initially analyzed within the method
recommended holding times.

Samples GEI-13-13-16, GEI-13-23.5-24.5, GEI13-25.0-25.5, and GEI-1-16.5-17.0 were
analyzed outside the twelve-hour calibration window. These samples were re-analyzed one
day outside the method recommend holding time. Both sets of data have been reported. No
further corrective action was taken.

Initial and continuing calibrations were within method requirements.

The internal standard areas of d-1,4-Dichlorobenzene fell outside the control limits low for
samples DUP3-040113 and GEI-13-8-9.5. This internal standard is not associated with
requested compounds. No corrective action was taken.

The surrogate percent recoveries of Bromofluorobenzene and d4-1,2-Dichlorobenzene were
outside the control limits for sample DUP3-040113. The sample was re-analyzed and all

surrogate percent recoveries were within control limits. No further corrective action was
taken.

The surrogate percent recovery of d4-1,2-Dichlorobenzene was outside the control limit for
sample GEI-13-8-9.5. The sample was re-analyzed and all surrogate percent recoveries were

within control limits. No corrective action was taken.

The method blanks were clean at the reporting limits. The LCS and LCSD percent
recoveries were within control limits.

The matrix spike and matrix spike duplicate percent recoveries were within advisory control
limits.

Case Narrative WK21 Page 1 of 3

o

WKZ1 88815
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ANALYTICAL
RESOURCES @
INCORPORATED

Alkylated PAHs by SW8270-SIM
The samples were extracted and analyzed within the method recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recoveries were within control limits.

The method blank was clean at the reporting limits. The LCS percent recoveries were within
control limits.

PAHs by SW8270-SIM

The samples and associated laboratory QC were extracted and analyzed within the method
recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recoveries were within control limits.

The method blank was clean at the reporting limits. The LCS percent recoveries were within
control limits.

Several matrix spike and matrix spike duplicate percent recoveries were outside advisory
control limits for sample GEI-2-16.0-17.0. No corrective action is required for matrix QC.

Aroclor PCBs by SW8082

The samples and associated laboratory QC were extracted and analyzed within the method
recommended holding times.

Initial and continuing calibrations were within method requirements. Internal standard areas
were within limits.

The surrogate percent recoveries were within control limits.

The method blank was clean at the reporting limit. The LCS percent recoveries were within
control limits.

The matrix spike and matrix spike duplicate percent recoveries were within advisory control
limits.

Case Narrative WK21 Page 2 of 3
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ANALYTICAL
RESOURCES @
INCORPORATED

Arsenic by SW200.8

The sample and associated laboratory QC were digested and analyzed within recommended
holding times.

The method blank was clean at the reporting limit. The LCS percent recovery was within
control limits.

The matrix spike percent recovery and duplicate RPD were within control limits.

Geotechnical Parameters

A laboratory-specific case narrative follows this page.

Case Narrative WK21 Page 3 of 3
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: GeoEngineers ARI Job No.: WK21

Client Project: Gas Works Park Client Project No.: 0186-846-01

Case Narrative

1. One sample was submitted for analysis on April 3, 2013, and was in good
condition.

2. The sample was submitted for grain size distribution according to ASTM
D422. The sample was prepared according to ASTM D421. Upon
preparation, not enough sample passed the prep sieve to set up a sample for
the hydrometer portion of the analysis. The amount of fines in the -
hydrometer portion of the analysis would not have been adequate for
accurate hydrometer readings. The entire sample had been set up, so no
more sample could be added. The sample was run by mechanical analysis
only (sieve only). There was not adequate sample for triplicate analysis.

3. The sample displayed an oily sheen and gave off a very strong fuel like odor.
The presence of a fuel-like contaminant may have affected the grain size
distribution.

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

5. There were no further anomalies in the sample or test method.

Released by: b L/ Date: %//5/3
Geotechnical Laboratory Manager /7

Reviewed by: W 0. Date: Prpn\ \G 2012

Léat! Technician

4611 South 134th Place, Suite 100 » Tukwila WA 98168 ¢ 206-695-6200 €.286=695:620F: @ 7



ARI Job

No:

Sample ID Cross Reference Report

WK21

ANALYTICAL

RESOURCES

INCORPORATED

Client: Geoengineers

Project Event:

Project Name:

0186-846-01

Gas Works Park

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VISR
1. MwW40S-5-6 WK21A 13-7071 Seil 04/01/13 09:40 04/02/13 16:16
2. MW40S-5-10 WK21B 13-7072 Soil 04/01/13 09:40 04/02/13 16:16
3. Mw40S-17.5-18 WK21C 13-7073 Soil 04/01/13 10:10 04/02/13 16:16
4. GEI-9-11.0-11.5 WK21D 13-7074 Soil 04/01/13 08:55 04/02/13 16:16
5. GEI-%9-16.0-17.0 WK21E 13-7075 Soil 04/01/13 09:05 04/02/13 16:16
6. GEI-2-0.0-3.0 WK21F 13-7076 Soil 04/01/13 10:30 04/02/13 16:16
7. GEI-2-5.0-6.0 WK21G 13-7077 Soil 04/01/13 10:00 04/02/13 16:16
8. GEI-2-16.0-17.0 WK21H 13-7078 Soil 04/01/13 10:15 04/02/13 16:16
9. GEI-8-4-4.5 WK21I 13-7079 Soil 04/01/13 11:33 04/02/13 16:16
10. GEI-8-5-6 WK21J 13-7080 Soil 04/01/13 11:40 04/02/13 16:16
11. GEI-8-8.5-9.5 WK21K 13-7081 Soil 04/01/13 11:53 04/02/13 16:16
12. DUP3-040113 WK21L 13-7082 Soil 04/01/13 13:45 04/02/13 16:16
13. GEI-13-8-9.5 WK21M 13-7083 Soil 04/01/13 13:45 04/02/13 16:16
14. GEI-13-13-16 WKZ21N 13-7084 Soil 04/01/13 14:15 04/02/13 16:16
15. GEI-13-23.5-24.5 WK210 13-7085 Soil 04/01/13 15:00 04/02/13 16:16
16. GEI-13-25.0-25.5 WK21P 13-7086 Soil 04/01/13 15:30 04/02/13 16:16
17. GEI-1-16.5-17.0 WK21Q 13-7087 Soil 04/01/13 16:45 04/02/13 16:16
18. GEI-1-23.0-24.0 WK21R 13-7088 Soil 04/01/13 16:50 04/02/13 16:16
19. GEI-1-0.0-3.0 WK21S 13-7089 Soil 04/01/13 16:15 04/02/13 16:16
20. GEI-1-7.0-7.5 WK21T 13-7090 Soil 04/01/13 16:30 04/02/13 16:16
21. GEI-1-12.0-12.5 WK21U 13-7091 Soil 04/01/13 16:35 04/02/13 16:16
22. GEI-1-17.0~17.5 WK21V 13-7092 Soil 04/01/13 16:38 04/02/13 16:16
23. Trip Blank-040113 WK21W 13-7093 Water 04/01/13 04/02/13 16:16
24, MW40S-19.5-20 WK21X 13-7094 Soil 04/01/13 10:00 04/02/13 le:16
25. MW40S-15-15.5 WK21Y 13-7095 Soil 04/01/13 10:15 04/02/13 16:16
26. GEI-9-2.0-3.0 WK212Z 13-7096 Soil 04/01/13 08:35 04/02/13 16:16
27. RINSE-040113 WK21AA 13-7097 Water 04/01/13 10:30 04/02/13 16:16

Printed 04/03/13

Page

1 of 1
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Geotechnical Data

A

SM

SS

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

Samples were frozen prior to particle size determination

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

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

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

Page 3 of 3
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Geotechnical Analysis
Report and Summary QC Forms

ARI Job ID: WK21

WKZ21 - 88246
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GeoEngineers
0186-846-01
Gas Works Park

Percent Finer Than Indicated Size, By ASTM D422

Sample ID 5" 3" 2 15" 1" 3/4" 12" 3/8" #a #10 #20 #40 #8680 #100 #200
MW408-5-10 100 00 100.0 100.0 100.0 78.7 601 36.9 28.0 15.9 94 5.8 40 2.8 20 11
WK21
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GeoEngineers
0186-846-01
Gas Works Park

Percent Retained in Each Size Fraction, By ASTM D422

Sieve Size (microns) 5"-3" 32" 2-1.5" 1.5-1" 1-3/4" 3/4-1/2" | 1/2-3/8" | 3/8-#4 |(4750-2000| 2000-850| 850-425 | 425-250 | 250-150 | 150-75 <75
MW408S-5-10 0.0 00 0.0 213 18.6 232 8.9 12.1 64 36 1.8 1.1 0.8 0.9 1.1
WK21




Grain Size Distribution By ASTM D422
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Geotechnical Raw Data
Analyst Notes and Raw Data

ARI Job ID: WK21

WKZ1 I 82400



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D421/422

ARI Job No: WIXZ]  ARI Sample ID. B, SetupDate O4 1013 initials: «ZL@*

Sample Description: ﬁw—_,_ﬁ—w. i
Method of size reduction: Sample Splitter[] Quartering [] Stockpile [] Whole Sample [11’

Tare Number 13
Tare Weight (g) 10.50 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content / v
(before #10 preparation) 24.24 Tare Number _I— 3
Hydro Test Sample Weight (g) “ Tare Wei
(not including beaker weight) 24. 7‘3 Wet Spil—;i'%gz;)
AL OVENIKY NT; SYare~+OvenrDried-#10-Washed+e) | 3(() (1 ,Dre?'Soil e (99)
@Yare + Oven-Dried #200 Washed (g) 208 l'-l"} ~
(including plus #10 material) )

Hydro Beaker: BK Calgon Batch #: Calgon Date: Technician:
Method of size reduction: Sample Splitter [] Quartering [] Stockpile [] Whole Sample [

Hydrometer Analysis
\ Hydro #:

; N % g}\e : Technician:

¢ Q“C“X(\ IS ; Test Calgon | Temp
. m'_\&“ @‘Q ol \ ATime | cylinder Blagnk °c
\

o von hadveneder

Ju\f& SLLW-PQQ 2
{m:gnko_()\ ¢t e Place Date/Time ) \\

icker here 15 N\
\MC \66l> WV\ stic
30 e
l 5
‘ 60 N
250 e
1440 \\
Si Analysi
Sieve Date: ‘l’lS ‘% e“rSeie\.r:'-:aSe?;: 4— Technician: %c v'
Sieve Size . Cun".tﬁlétive.Wéith (9)
Empty Tare {odq
2‘!
1%,"
1= I+
3/4” [%0.04
1/2" {44.59
3/8" 226.10
#4 2240
#10 29\ 43
#20 2“2.[9‘5—
#40 98.14
#60 A01.5H
#100 20U 05
#200 300l
1101F-A Pan 208.51 * nrolume M .Mes

Rev. 001 W o f?l,u[:«&odatz.
seldmpls A hiwZi $2487



ATTACHMENT 3D-2
Sediment Geotechnical Data Packages



SUB-ATTACHMENT 3D-2.1
RETEC 1999 Phase 1 Sediment Investigation
Grain Size Data



1001 SW Kilickitat Way, Suite 107
RE G L.ab... Seattle, WA 98134

Rosa Environmental & Geotechnical Laboratory, LLC (206) 287-9122

July 31, 2001

Ms. Anne Fitzpatrick

ThermoRetec Corp.

1011 S.W. Klickitat Way, Suite 207

Seattle, WA 98134

Re: GJRW-04403-860, REGL Project, No. 1003-107
Dear Ms. Fitzpatrick,

Samples from the referenced project were received for testing on July 17, 2001 The results of
the analyses are reported on the following pages. e

Please call me to discuss any questions, or comments you may have on the data or its
presentation. Thank you for selecting REG Lab to perform this analysis for you.

Best Regards,
Rosa Environmental & Geotechnical Laboratory, LLC.

Harold Benny &/9/

Laboratory Manager



1001 SW Klickitat Way, Suite 107
RE G Lab .. Seattle, WA 98134

Rosa Environmental & Geotechnical Laboratory, LLC (206) 287-9122
Client: ThermoRetec Corp. REGL Project No.: 1003-107
Client Project No.: GJRW-04403-860 Sample Batch No.: N/A

Case Narrative

Eight samples were received on July 17, 2001.
All samples were tested according to ASTM D-422 for grain size distribution.

Curve fitting was used on sample, CR-01A to match the sieve portion to the hydrometer plot.
This may be due to a difference in specific gravity between the fine fraction and the coarse
fraction of the samples.

4. There were no further anomalies in the samples or test method. _

WN

- /
Released by: Blrevrer~ W Date: 7’ 3 tQI

Title: Laboratory Lead

Approved by: A%%/ Kw Date: 7,/3/,/0/

Title: Laboratory Manager




ROSA ENVIRONMENTAL AND GEOTECHNICAL LABORATORY, LLC

ThermoRetec

GJRW-04403-860

Percent Retained in Each Size Fraction

Sieve Size >4750 |4750-2000| 2000-850 | 850-425 | 425-250 | 250-125 | 125-75 <75
(microns)
CR-2A 54.9 18.4 83 66 49 22 14 32
CR-6A 24.2 79 106 21.7 16.1 77 45 74
CR7A 31.0 56 43 59 94 105 105 22.9
CR-11B 03 35 117 274 356 15.0 50 17
CR-12B 66.7 10.7 46 41 55 38 19 2.7

1003-107




ROSA ENVIRONMENTAL AND GEOTECHNICAL LABORATORY, LLC

ThermoRetec
GJRW-04403-860

Moisture Content

Sample ldentification Moisture Content
(%)
CR-2A 5.1
CR-6A 11.0
CR-7A 8.6
CR-11B 33.6
CR-12B 6.4

Tests conducted according o ASTM D-2216

1003-107



ROSA ENVIRONMENTAL AND GEOTECHNICAL LABORATORY, LLC

ThermoRetec
GJRW-04403-860

Percent Finer Than Indicated Size

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

(microns) 2 ! 3/4 12 38 #4 (2000) (850) (425) (250) (150) (75)
CR-2A 100.0 100.0 93.6 78.2 67.0 45.1 26.7 18.3 11.7 6.8 4.6 3.2
CR-6A 100.0 100.0 93.6 86.4 82.7 75.8 67.9 57.3 35.6 19.6 11.8 7.4
CR-7A 100.0 89.3 85.0 76.5 75.5 69.0 63.4 59.2 53.3 43.9 33.4 22.9
CR-11B 100.0 100.0 100.0 100.0 100.0 99.7 96.3 84.6 57.2 21.6 6.6 1.7
CR-12B 100.0 93.3 829 59.5 541 33.3 226 18.0 13.9 8.4 4.6 2.7

1003-107




Rosa Environmental Geotechnical Laboratory, LLC

ThermoRetec
GJRW-04403-860

Percent Finer (Passing) Than the Indicated Size

Sieve Size #4 #10 w20 | #a0 | #s0 | #100 | #200

(microns) ! 4t | V2 3 4750y | 20000 | (850) | (a25) | (250) | 128y | sy | 2| 22| Y| 9| 7 | 32|13
CROTA 1000 | 1000 | 954 | 854 | 786 | 693 | 603 | 466 | 290 | 203 | 153 | 52| 148 138707 83 | 57 [ 28
CR-15A 7000 ] 9659 | 881 | 845 790 | 753 | 718 | 674 | 612 | 558 | 516 | 472 | 444 | 394 [ 334 300 | 185 72
CR-20A 100.0 | 100.0 | 700.0 | 100.0] 1000 | 996 | 982 | 958 | 945 | 932 | 900 | 838 785 745 (6781 590 | 306 166

Testing performed according to ASTM D421/D422

1003-107




ROSA ENVIRONMENTAL AND GEOTECHNICAL LABORATORY

ThermoRetec
GJRW-04403-860

Percent Retained in Each Size Fraction

% Coarse % Medium % Fine % Total
. 0, 0, l 0,
Sample No % Gravel Sand Sand Sand Sand % Silt % Clay
Size (microns) > 4750 4750-2000 2000-425 425-75 4750-75 75-3 <3
CR-01A 21.4 9.3 227 31.3 63.3 10.3 5.1
CR-15A 21.0 3.7 7.9 15.8 27.3 32.8 18.9
CR-20A 0.0 0.4 38 5.8 10.0 59.4 30.6

1003-107



ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY

ASTM D-422 GRAIN SIZE DISTRIBUTION

Project: GJRW-04403-860
Sample No.: CR-01A
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ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY

ASTM D-422 GRAIN SIZE DISTRIBUTION

Project: GJRW-04403-860
Sample No.: CR-15A
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ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY

ASTM D-422 GRAIN SIZE DISTRIBUTION

Project: GJRW-04403-860
Sample No.: CR-20A
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ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY, LLC.

ASTM D-422 GRAIN SIZE DISTRIBUTION

Project: GJRW-04403-860
Sample No.: CR-2A
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ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY, LLC.

ASTM D-422 GRAIN SIZE DISTRIBUTION

Project: GJRW-04403-860
Sample No.: CR-6A
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ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY, LLC.

ASTM D-422 GRAIN SIZE DISTRIBUTION

Project; GJRW-04403-860
Sampie No.: CR-7A
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ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY, LLC.

ASTM D-422 GRAIN SIZE DISTRIBUTION

Project: GJRW-04403-860
Sample No.. CR-11B
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112 74 CHAIN OF CUSTODY RECORD
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ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY, LLC.

ASTM D-422 GRAIN SIZE DISTRIBUTION

Project: GJRW-04403-860
Sample No.: CR-12B
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SUB-ATTACHMENT 3D-2.2
Ecology/TAMU 2002 Sediment Toxicity Investigation
Surface Sediment Grain Size Data



Appendix C

Sediment Grain Size

Table C-1. Lake Union sediment grain size (in %).

Site Gravel Sand Silt Clay 70°C 104°C Solids
Name 